
























































































































































































The Graseby SLS 9400 Colorimeter 
Unsurpassed Peifonnance And Convenience. 

Want to make your job easier and more effective? 
Pick up the SLS 9400 Colorimeter from 

Graseby Optronics, a world leader 
in advanced photometric instru­
mentation. 

First you'llnotice its unique 
ergonomic design. Comfortable. 
Extremely light weight. And tilted 
for easy viewing-even when you set 
the instmment on a tabletop. 

Next you'll discover its refreshingly simple 
operation. Including intuitive, menu-driven 
commands. A folllcposition toggle switch that 

puts total control at your fingertips. An oversize, 
backlit LCD display for strain-free viewing. And 

an RS-232 port for remote opera­
tion. It's all so simple, you'll hardly 
need the instructions. 

Then there's the sensor head. 
You'll enjoy a low-profile design 
that's perfect for hard-to-reach 
places. And a vacuum-seal suction 
cup that holds securely-yet releas­

es in moments. 
And the performance? Nothing short of lab 

grade. A combination of four sensors (others 
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use only three) closely mirror the CIE tri-stimu­
lus curve, making it ideal for a complete range 
of demanding applications. 

Oh yes-the SLS 9400 also beats competitive 
units on price, too. 

For more information, please call today. 
( 407) 282-1408. Fax ( 407) 273-9046. Or write 
12151 Research Parkway, Orlando FL32826. 

GRASEBYA 
r """o_P_T_R_O_ N_IC- S 



What's next? Find out now. 
508 250 045 
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Mark Your Calendar Now! 

Shield YourseH From The High Cost 
Of "Off-~helf' Monitor Shields. 

Magnetic inter1erence can make your CRT display j~tery and 
distorted . But most off-the-shelf monitor shields are bu lky, overbuilt, 
and expensive. On the o ther hand, custom monitor shields from 
Eagle Magnetic can provide unsurpassed protection from magnetic 
inter1erence ... at a cost lower than off-the-shelf shields! 

• Ideal for: military, industrial, power plant, government, medical, 
research, and office applications - even the harshest magnetic 
environments. 

• Choice ol materials or a nested combination to meet your 
environmental requirements. 

• Custom designs that fit your monitor precisely. 
• Available in closely matching computer colors to enhance appearance. 
• Matching bezels and shrouds provide edd~ional facial shield ing. 
• Fast turn around ol prototypes and production. 

EAGLE MAGNETIC CO., INC. 
P.O. Box 24283 • Indianapolis, IN 46224 
PHONE (317) 297-1030 
FAX (317) 299-1323 
E-MAIL: INTERNET EAGLEAAA@AOL .COM 
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Speed up deve]opment and product realisation time with our high quality flat panel interface controllers for 
your LCD, Plasma or EL projects. Suitable for small or high volume projects and monitor production. 

Analog - Computer 
AC series : A range of interface 
controllers for LCD, Plasma or EL, to 
connect to analog graphics source. 
VGA (640x480), SVGA (800x600), 
XGA (1024x768), SXGA ( 1280xl 024). 

SV-Series : A combination interface for 
both computer graphics and video (PAL, 
NTSC) for LCD & Plasma. 

Bus card· PC 
DC series: Lncludes PCI bus LCD 
graphics card for providing LCD digital 
signal output from a PC. 

~ NEC analog panels are also supported. 

Digital Vievv 

Video · PAL/NTSC 
PN series: Advanced multi system 
video interface for TFT LCD and 
Plasma panels. 

Accessor ies: A wide variety of 
support accessories. 

Enclosure options: 
Open frame kits: panels & interface 
controllers in easy to use frames. 
Industrial display systems 
Desktop monitors 
LCD multimedia systems 

USA: Tel: 408-287 4935, Fax: 408-287 3952 
England: Tel: (0)1438-816 600, Fax: (0)1438-816 909 
Hong Kong: Tel: 2861 3615, Fax: 2520 2987 

Internet: www.digitalview.com 
Email: sales@digitalview.com 
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SOCIETY FOR NEWS INFORMATION 
DISPLAY 

Detroit Chapter to Sponsor FPD 
Strategic Forum and Technical 
Symposium 

The Metropolitan DetTOit Chapter of the Soci­
ety for Infom1ation Display (SID) and the Uni­
versity of Michigan's Center for Display Tech­
nology and Manufacturing are sponsoring the 
Flat Panel Display Strategic Forum and Tech­
nical Symposium on September 22 and 23, 

1997, at the Marriott Hotel in Ypsilanti, Michi­
gan. The symposium incorporates the success­
ful Vehicle Displays Conference, which was 
nm as a separate event in 1995 and 1996. 

This symposium features two days of ses­
s ions on topics of strategic importance to the 
global and U.S.-based display industry. On 
the first day, the important issue of next-gen­
eration display manufacture will be discussed 
by the current leaders of the flat-panel-display 
industry. Challenges in technology, manufac­
turing, markets, location, and timing will be 
considered. The U.S. role in displays, includ­
ing the often overlooked areas of infrastruc­
ture and electronics, as well as panel manufac­
ture, wi ll be discussed by key U.S. players. 

The second day will begil1 with a session on 
the important and growmg vehicle displays 
market, including strategic perspectives by the 
major automobile makers. Two technical ses­
sions will follow: the first on issues in civi lian 
and military vehicle displays, the second on 
emerging new teclmologies. A poster session 
is also to be included in the program. As in 
last year's Vehicle Display Conference, an 
exhibit area is available to show items of 
interest to the display community. 

To obtain more information about attend­
ing, contact Robert Donofrio, Display Device 
Consultants (DDC), Ann Arbor, Michigan; 
telephone 313/665-4266, fax 313/665-4211 or 
consult SID's Web site at http:lfwww.sid.org. 
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SID Publications on the Web 

Are you trying to remember where you saw 
that article on optics for helmet-mounted dis­
plays or on how you have to modify the mod­
ulation transfer function when it's applied to 
LCDs? Help is at hand. 

SID's Web site now allows you to search 
all of the following: 

Proceedings of the SID from 1976 to 1991 
Joumal of the SID from 1993 to 1996 
Information Display from 1994 to 1996 
Symposium Digest for 1995 

In addition, you can view indices sorted by 
author, organjzation, and subject. 

In fact, there is a wealth of illformation on 
SID's Web site at http:lfwww.sid.org, mclud­
ing infom1ation on SID conferences, links to 
many display-oriented companies, and a wide 
variety of display information, activities of 
local SID chapters around the world, employ­
ment ads, and the contents of forthcoming 
issues of Information Display. SID's Web 
site is a great place to catch up on new devel­
opments, as well as to optimize the use of 
your SID hardcopy publications. • 

16 
NOVEMBER 

Fifth Color Imaging 
Conference: Color Science, 
Systems & Applications 

SCOTTSDALE, ARIZONA 
NOVEMBER 17 - 20, 1 9 9 7 

• An international multidisciplinarv forum 
for dialogue on· 
-Creation and capture of Color Images 
-Color Image reoroduction and 

interchange 
- Co-sponsored with IS&T 

Please send new product releases or 
news items to Joan Gorman, Depart­
mems Editor, Information Display, cjo 
Palisades Ins titute for Research 
Services, Inc., 201 Varick Street, New 
York, NY 10014. 

15 
SEPTEMBER 

17th International Display 
Research Conference 

TORONTO, CANADA 
SEPTEMBER 15-17, 1 9 9 7 

• An international conference on display 
research and development aspects of: 
- Disolay Fundamentals Display Devices 
- Hard Copy & Storage Input Systems 
- Integrated Qeyjces and Applications 
-Image and Signal Processing 
-Color Perception Human Factors 

3 
NOVEMBER 

Third International Con­
ference on the Science and 
Technology of Display 
Phosphors 
HUNTINGTON BEACH, CALIFORNIA 

NOVEMBER 3- 5, 1 9 9 7 

• An international conference on the future 
prospects of phosphors for: 
- ELDs- FEOs 
- CRTs- Plasma Displays 
- PL Devices - LC Backlights 

SID '98 
Symposium, Seminar, 

and Exhibition 

Anaheim, California 

Anaheim Convention Center 

May 17-22, 1998 



Tom Holzel's guest editorial, "The Emperor 
and His Flat-Panel Displays, " which 
appeared in our March issue, excited the most 
wrilfen and verbal response co an lD editorial 
in recent memory- and there may be some 
very interesting consequences. Here are four 
samples, and a general commelfl from the 
author. 

- Ken We m er, Editor 

To the Editor: 

For years I have been looking at the optical 
response specifications for AMLCDs, saying 
t ') myself that those specs did not seem con­
sistent with the speed demands of full video, 
and assuming that there was something basic I 
didn ' t know. I am gratefu l to Tom Holzel for 
letting me - and probably a great many other 
people - know that this is a real issue the 
industry needs to address. 

To the Editor: 

- Robert L. Saxe 
President 
Research Frontiers, Inc. 
Woodbwy, NY 

Please never stay away from work again! 
Was your "jest" editorial intended for April 
First? Certainly, I fully understand the neces­
sity of the disclain1er on page 2 of the March 
issue and am sure that you will be inundated 
by mail explaining (better than I can) the 
absurdities of the self-serving nonsense from 
your writer (who just happens to be from an 
FED company). 

My affiliation is omitted here, not because I 
am in fear and trembling about my employer's 
reaction, but rather to emphasize that this is a 
personal response to the diatribe which you 
published. 

- Frank V. Allan 
Ossining, NY 

P. S. Fish are quite unable to ambulate, somn­
or otherwise! 

To the Editor: 

The theme of Tom Holzel 's March edito­
rial, "The Emperor and His Flat-Pane l Dis­
plays," is that active-matrix LCDs, plasma 
displays, and micro-mirror arrays will never 

replace CRT technology because they ca11 not 
render movies that look good. He says the 
culprit is the eye and the poor tmderstanding 
of its requirements by the manufacturers of 
these devices. 

According to Holzel, the new displays do 
not produce the "dynamic contrast" - the 
speed by which a picture element can go from 
one brightness level to another - required for 
motion. The switching time for active-matrix 
devices using TN liquid-crystal technology is 
around 30 msec, STN devices require more 
than LOO msec, and the CRT phosphor rise 
and fall time is about 4 msec. Current STN 
devices are too s low to render motion, but can 
this be said of today's TN-based AMLCDs? 

The details in an image are in the high spa­
tial frequency components of the image's 
Fourier spectrum. We lose sensitivity to these 

frequencies when images move. A display 
cru1 sl ightly blur a moving image without the 
blur being noticed. Why did Holzel see the 
moving tiger lose its stripes? He believes the 
AMLCD was too slow. But the mechanisms 
of vision that see spatial details best are s low 
too. The mechanisms sensitive to motion are 
poor at detailed vision. This suggests that we 
should look for another cause to explain the 
vanishing stripes; unless, of course, the eye's 
insensitivity to detail in moving images is a 
s ufficient explru1ation. A likely candidate is 
the image-processing system that processed 
the image data stream prior to its reconstruc­
tion on the display device. 

Liquid-crystal materials take longer to 
switch when the change in the electric field is 
small. Thjs sluggishness is most apparent at 
the transition from one grayscale level to 

YOUR MAGNETIC SHIELDING 
PROBLEMS END HERE 
Save tooling costs-Ad-Vance a lready owns tooling for 
most standard shields. Our problem solving magnetic 
s hielding specialists will adapt or custom design exactly 
what you need. 

• Magnetic ahlelda for 324 type a of PM tubea 
e AD·MU ahHt atock 
e AD-MU protective cu .. a .. ure full fidelity of valuable taped data 

• HelpfulenglnHrlng & dealgn aervlce 
• Palnataklngln-houae quality control. 

Now-4 decades of magnetic shielding leadership. 
Your magnetic shie lding problems end here 
at Ad-Vance. 
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AD·MU foils cut. wrap easily, quickly 
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letters 

another close by in intens ity. The small step 
problem is equally unlike ly to be detected by 
human vision, s ince the fast temporal mecha­
nisms of vision do not see detail at all well. 
The overall contrast range, on the other hand, 
is a significant contributor to image quality. 

Plasma and mic ro-mirror displays are typi­
ca lly faster than conventional CRTs. Holzel 
notes a problem with moving images and 
fades on some of these devices. He is refer­
ring to the stair-stepping that occurs during 
motion in image regions with shallow inten­
sity gradients. This could be due to the ele­
vated sensitivity of the eye to low spatial fre­
quencies when obj ects move. Or it could be 
clue to the way the grayscale is created by 
pulse-width modulation. The latter possibility 
is more likely, and has been discussed exten­
sively at technical conferences and in the liter­
ature. 

--IH 

0 Single, Dual, Triple 
Wavelength (1064nm, 
532nm, 355nm) Laser 
Cutting systems for flat 
Panel Displays, Large 
Photomask and Color 
Filter Repair. 

0 Motorized X-Y Stage travel 
18" x 18" (1m x 1m optional). 

The e ffect can be eliminated by dithering. 
Dithering moves the quantization noise to 
higher spatial freq uencies where the eye is 
less sensitive. Dithered plasma and micro­
mirror devices do not exhi bit the stai r-step­
ping artifact. 

- Jim Larimer 
NASA Ames Research Center 
MS 262-3 
Mojfell Field, CA 94035-1000 

Nore: A more detailed version ojrhis feller 
may be found ar lmp.jjwww.ba-sid.org. 

To the Editor: 

The situation with regard to comparing 
direct-view display technologies is even more 
complicated than Tom Holzel indicates, but 

LA:SER 
REPAIR 
SYSTEM 
MODEL 2424-L 

0 18" Extended Microscope 
for convenient viewing. 

0 Autoloader I Unloader 

0 Remote Focus, Auto Focus 
and M otorize Turret. 

0 User Friendly Software 
operated under Microsoft 
Windows. 
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he is nonetheless ra ising a significant and 
often neglected issue. 

I believe the Society for Infonnation Dis­
play and the information display industry 
should confront this question, as well as many 
others, head on by establishing a direct-view 
display technology "shootout." This direct 
comparison of different teclmologies and dif­
ferent technology implementations could be 
modeled somewhat after the projection dis­
play shootout that has been a popular feature 
of the TnfoComm show for years. 

I have discussed this idea with Ken Werner, 
Editor of Informarion Display, and I under­
stand that he and Phil Heyman, SID Conven­
tion Chairman, are seriously investigating the 
concept. 

-Fred Kalin 
Kahn Inremarional 
Palo Afro, CA 

M1: Holzel responds: 

I am delighted that my remarks in the 
March issue of Informarion Display have 
stimulated so much lively discussion on what 
I believe is an important question for the dis­
play community. That question can be posed 
this way: Which 40-inch flat panel would 
make the best televis ion display, and how do 
FPDs compare to the "venerable" CRT. 
Defenders of the True Faith (CRTs) claim that 
when showing moving scenes, AMLCDs are 
too slow and plasma panels too jerk)'. These 
anomalies wi ll cause unconscious eyestrain. 
The Young Lions (flat-panel admirers) 
respond with counterclaims that any such 
minor faults are well known and can be solved 
merely by tweaking electronics. Who is 
right? 

I propose a simple test to answer the ques­
tion. But please note which question is being 
asked: Which available 40-inch TV display is 
preferred by average viewers watching aver­
age TV content over a period of two hours . 
(By average TV content, I mean a movie such 
as Top Gun or afternoon football- not CNN 
talking heads or the static visages of soap­
opera divas sullen ly glaring at each other.) 

Thus, this TV test is nor about testing one 
aspect of each type of TV display- say, 
motion arti facts or contrast ratio - and would 
not therefo re "equa lize" all other parameters. 



Test procedure: Set up two 40-inch dis­
plays side-by-side at a proper distance from a 
s ingle viewer seat. Adjust each TV for its 
own optimum picture q1mlity. Tell the non­
engineer viewers that you will be simultane­
ously showing them a film on both displays 
and afterwards asking a few questions about 
the number of times the heroine lisps (or any 
other camouflage question), the point being to 
distract the viewers from tJ1e technology and 
point them toward image content. A video 
camera records the eye direction of the viewer 
and records (picture-in-a-picture?) the scene 
the viewer is watching. 

We could learn several things from this 
simple experiment: 

A. Do viewers begin with one screen and 
later switch to another screen? 

B. Do they oscillate back and forth at ran­
dom or choose a screen and stick with it? 

C. Do they watch one screen for static 
images and switch to the other for motion? 

D. Does a screen position- being on the 
left or right - make a difference? 

Such a macro-level test should answer the 
burning question most of us want answered 
without explaining why viewers selected one 
technology over another. This ambiguity will 
actually satisfy both sides. The winner will 
have the luxury of struggling to avoid saying 
" I told you so," while the losers will have s uf­
ficient fodder to conduct scores of human fac­
tors studies, after which the test cm1 be n m 
again with "new and improved" flat-panel dis­
plays. It could become an alll1ual event. It 
would certainly improve tJ1e breed. 

- Tom Holzel 
VP., Marketing and Sales 
PixTech, Inc. 
Santa Clara, CA 
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At Gerome Manufacturing, . 
you can get a wide range of mag­
netic shields to reduce Electro 
Magnetic Interference or Electro 
Magnetic Radiation - And, you 
can get a complete assembly! We 
will fabricate and assemble the 

receive orders by 
disc, tape and electronic 

transmission, and parts are made 
on t he most accurate and 
advanced equipment available. 

Order just the part or get the 
entire package! Either way you'll 

metal 
ture 

struc­
of your 

instruments. mG save time erome money when 
Manufacturing Company call Gerome! 
Uniontown, PA 15401 (412)438·8544 

and 
you 
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It Takes A Tencor 

To Profile 
Flat-Panel 

Displa 
When surfare quaNty is aitiral ••• 

For high-precision measureme nt 

and QA of flat panel d isplays, 

Tenco,- has the p rofi ling instru­

ment of choice. 

Whether you're monitoring su rface 

roughness, smoothness or waviness. 

Etch depths, coating thickness o r 

micro fearures ... 
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Whether you manufacrurc color 

filters, thin film transistors· you name 

it! Tcncor profi lers give you repeatable, 

non·destructive mcasuremc:nrs down 

10 the sub-microinch range. To one 

thousandth of a mil! 

Instantly, you gee dozens of au tomat­

ically-computed su rF..ce parameters. 

And intu itive 3-D sur F..ce imaging 

sofrware lees you analyze topograghic 

features in derail. 

Tencor profo.lcrs accep t sample 

sizes from very small up ro 25" by 25" 

and up to 2.5" thick. So the 

possibili t ies are e ndless .. . 

full derails, just call: 

Tencor Lnstrumcnrs 

One Technology Drive 

Milpitas, Califo rnia 95035 

(408) 57 1-3000. Fax: (408) 571-2700 

http://www. tcncor.com 
Tenc:or is • rqisl.,lld lraclem.-11: Gil Tmcor lnsUWMftlS 



New. High Performance. 
Small. Affordable. 

Lightweight and portable, the new Video Instruments 
Model 875 practically fits in the palm of your hand. Yet 
the number of patterns and rates that can be down­
loaded from your P.C. to the unit is virtually unlimited. 
Talk about versatile! 

Call 1-800-962-8905 U.l. U1~;; 1;;;~;;;;;ecs. 
2155 Bellbrook Avenue • Xenia, OH 45385-4043 

Phone: 937-376-4361 • Fax: 937-376-2802 

Circle no. 51 

Compact, Low Profile Solution 
For VGA, SVGA Displays 

The LCDBOxXCV 
• 16.7M (24-bit) RGB Color Sampling 

• Power Supply Sequencing 

• On-Screen Display Menus Standard 

• NTSC, PAL Composite & Y/C (S-Video) Support. 

• Supports 4-, 6-, 8-bit Displays. 

Additional High Performance Controllers Available. 

ViewFiiK 
Advanced Solutions (or Display Technology 

1-888-FLAT-PANEL 
http://www.view-tek.com 
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Display Technology 

The 17th Intemational Display Research 
Conference and Workshops (IDRC '97). 
Co-sponsored by SID and the Advisory Group 
on Electron Devices (AGED) in co-operation 
with the IEEE Electron Devices Society. 
Contact: Ralph Nadell, Palisades Institute for 
Research Services, Inc., 201 Varick Street, 
Suite 1006, New York, NY 10014; 212/ 
620-3341, fax -3379, e-mail: madell@ 
newyork. palisades. org. 
Sept. 15-19, 1997 Toronto, Canada 

1997 Flat-Panel Display Strategic Forum 
and Technical Symposium. Co-sponsored 
by the University of Michigan, Center for 
Display Teclmology and Manufacturing. 
Contact: R. Donofrio, Display Device 
Consultants, 6170 Plymouth Rd., Arm Arbor, 
MI 48105; 313/665-4266, fax -4211. 
Sept. 22-23, 1997 Ypsilanti, MI 

The Thil-d International Conference on the 
Science and Technology of Display Phos­
phors. Co-sponsored by the Phosphor Tech­
nology Center of Excellence, Defense Research 
Projects Agency, and Society for Infonnation 
Display. Contact: Bill KlP.in, Palisades Institute 
for Research Services, Inc., 201 Varick Street, 
Suite 1006, New York, NY 10014; 212/620-
3377, fax -3379, e-mail: bklein@newyork.pal-
isades.org. 
Nov. 3-5, 1997 Huntington Beach, CA 

Fifth Color Imaging Conference: Colot· Sci­
ence, Systems & Applications. Co-sponsored 
by IS&T and SID. Contact: IS&T, 7003 Kit­
worth Lane, Springfield, VA 22151; 703/642-
9090, fax -9094. 
Nov. 17-20, 1997 Scottsdale, AZ 

Electt·onic Information Displays (EID '97). 
In association with the Society for Information 
Display. Contact: Association Exhibitors; 
+44-1822-614671 , fax -614818. 
Nov. 18-20, 1997 Surrey, U.K. 

The Fourth Interna tional Displays Work­
shop (IDW '97). Co-sponsored by the Insti­
tute of Television Engineers of Japan and the 
Japan Chapter of SlD. Contact: IDW '97 
Secretariat, c/o The Convention; +8 1-3-3423-
4180, fax +81 -3-3423-4108. 
Nov. 19-21, 1997 Nagoya, Japan • 

Gamma Scientific's new RadOMAcam gives you absolute accuracy in display 
measurement. Featuring a unique, patent-pending AVS viewing system and 
polarization de-coupling, RadOMAcam combines state-of-the-art electronics with 
sophisticated camera technology. It works by superimposing an image of the 
exact measurement aperature area onto the display image. You see exactly what 
you're measuring. No polarization. No shadowing. No inaccuracy. 

RadOMAcam comes with Windows ™-based spectral control and analysis 
software, and is ideal for CRT, LCD, and flat panel display applications. 

For error-free spot measurement, call Gamma Scientific today, ask for our 
brochure and pricing at 1-800..637·2758. 

fV\ Gamma Scientific, 8581 Aero Drive, San Diego, CA 92123 
\L). 619/279-8034 • (FAX) 619/576-9286 
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Palomar Products IS the solution. 

• A patented self-leveling thermode (SLT) bonding head that 
eliminates coplanarity issues • Dual video cameras that facili­
tate precise alignment and accommodate virtually any size 
display panel - plus a range of other applications • Industry 
standard, time-at-temperature power supplies that ensure reli­
able bonding parameters • Plus the applications engineering 
support to help you design the anisotropic fi lm bonding solu­
tion that's ideal to make the connections you want! 

We've set the industry standards in anisotropic film bonding 
equipment for over five years - and we continue to offer the 
most advanced technology available today. 
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For Today's 
Anisotropic 
Film Bonding 
Applications 

You Have To Be 
Well Connected 

For more information, 
contact the Applications 

Engineering Department, 
Pa lomar Products, Inc., 

TODAY at 619- 931-3622, 
Fax: 619-931-5 191. You can 

also visit our Website at 
www.palpro.com. 

PALOMAR PRODUCTS, INC. 
ASSIMBLY & TIST PRODUCTS 
2051 PAt.OMAJI AJRPORT ROAD 
CARLSBAD, CA 92009 



Stable, High Resolution Probing 
The Leader in Semiconductor Probing now offers a Flat Panel solution; Model2250. 

• Built-in Vibration Isolation Table. 
• Large area 15 II x 2411 microscope movement range. 
• Independently positionable platens with manipulator 

"track drive" for maximum flexibility. 
• Fast pull out chuck for easy load and unload. 

Track driven 
manipulators 

with lock downs 

Choose standard vacuum or magnetic base manipulators. 
Manipulator driven link arms support: 
• Probe Cards 
• Microwave Probe Heads 

14" x 14" panels standard, larger available 

Phone: 702-882-2400 • Fax: 702-882-7694 
Visit our web site: www.micromanipulator.com 

~~c~ MicRoMANIPULAtoR 

A s world leaders in display technology, 
Brimar offer you the finest CRT quality-
plus the flexibility to custom-build to your 
exact requirements. 

And because all Brimar CATs are 
produced entirely in-house, they're 
backed by total on-site quality 
contro l. That means complete 
reassurance in fields as diverse as 
telecine. medicine, photography, military ha rdware and 
civil aviation. 

And promises you the clearest possible benefits. 

Brimar Limited 
Viewed as the finest in the world 
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Brimar Ltd., Greenside Way, Middleton. Manchester M24 ISN. England. 
International Telephone: +44 161 681 7072 Fax: + 44 161 682 3818. 

Brimar Inc .. 25358 Avenue Stanford, Valencia. California 91355 - 1214 USA. 
Telephone: (8051 295 5770 Fax: (8051 295 5087 
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LAMINATORS 
Spire Corporation offers large-area vacuum lami­
nation equipment for high throughput 

processing of: ••••••••~::::J 
• LCO/AMLCO Hat panel displays 
• Touch sc!'een panels 
• OpUca/1//teps and po/aPizeps 

Originally designed and 
widely used for production 
of photovoltoic modules, 
Spire laminators apply 
uniform tern perature and 
pressure over areas up 
to 4m2

• 

Spire Corporation 
One Patriots Park/Bedford, MA 01730-2396/USA 
Phone 611-275-6000/FAX 617-275-1410/email: spire.corp@channell.com 
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SPI·LAMINATOR 
Models 240, 350, 480, & GGO: 
• 1 m1 to 4 m1 process a reo 
• 2.5 em maximum lamination stack thickness 
• Built-in vacuum system 
• Conveyor load/unload option 
• Clean room compatible 
• Custom engineering available 

PI'OU1'811H11able Pl'ocesslng: 
• Temperature __ 180"[ (max.) 
• Pressure 1 atm (max.) 
• Chamber Vacuum _ 1 mm Hg 
• Automatic or Manual Cycles 

For equipment specifications 
anJ aJilitional information, 

please contad Mr. Keith MaHhei 
at 617-275-6000 

sp1re 

The Micronic 
pattern generators 
are recognized as 
world leaders for 
large area mask 
writing. 

Regardless of 
your application: 
• active displays 
• shadow masks 
• passive displays 
• lead frames 

Micronic provides 
outstanding image 
quality. 

CaU us in USA at (603) 635-9636 or e-mail: info@ micronic.se Internet: www.micronic.seMICRQNIC 
Micronic Laser Systems AB In Europe contact Micronic In Japan contact Hakuto Co 
PO Box 3141 Taby Tel: +46 8 638 52 00 Tel: +81 3 3225 8910 LASER SYSTEMS 
S-183 03 Sweden Fax: +46 8 638 52 90 Fax: +813 3225 9012 
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Ergonomically position your flat panel 
monitors, laptops and keyboards wherever 
you need them-with Ergotron's 
Adjustable Rotating Mounting Solutions 

Laptop 
Mounting 
Solutions 

• E~GO 11=-<0n® 
1.800.888.8458 http://www.ergotron.com 
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Custom Designers and Manufacturers of Military 
and Commercial Components and Systems. 

+ DEFLECTION YOKES -STATOR & SADDLE 

• HIGH VOLTAGE POWER SUPPLIES 

• FL YBACK TRANSFORMERS- MULTIPLIERS 

• CRT I YOKE MATCHING 

• DEGAUSSING COILS 

• CUSTOM DEFLECTION CIRCUITS 

WinTron Inc. 
250 Runville Road 

Bellefonte, Pa 16823 

PHONE (814) 355-1521 FAX (814) 355-1524 

CALL OR FAX US 
FOR OUR FREE PRODUCT CATALOG • 
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SID '98 
Anaheim, California 

Anaheim Convention Center 

May 17-22, 1998 

Mark Your Calendar Now! 



"IQT demands strong performance and 

high uptime reliability from the process tools 

supporting our line. SSI's APEX has met and 

exceeded our requirements. It is unquestionably 

a key contributor to our success." 

Scott Holmberg 
President/CEO, 
Image Quest Technologies, Inc. 

"After evaluating multiple vendors, we chose the APEX system. 

Its compact size and high throughput capability meet the 

requirements for high-volume manufacturing applications." 

Dr. Malcolm Thompson 
CEO dpiX, a Xerox Company 
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APEX- THE ADVANCED CLUSTER TOOL 

FOR FPD PHOTORESIST COAT, DEVELOP, 

COLOR FILTER, AND CLEANING 

FPD fabs demand reliable, flexible process tools. These 

tools must offer multi-process capabilities, reproducible 

results, high uptime, increased yields - the keys to 

high-volume FPD production. APEX provides the 

PRODUCTION- AND COST -PROVEN SOLUTION 

for flat panel display technologies. 

With APEX's intelligent design, substrates are transferred 

FROM ONE CENTRAL POINT. No transfer Janes. Smaller 

footprint. Higher throughput. 

Higher yield. Makes sense, 

doesn't it? FPD fabs trust 

and rely on APEX. 

• Production-Proven Design 

• High Throughput/Small Footprint 

• Reproducible Results 

• Full Range of Substrate Sizes 

• Extensive Process Experience 

Semiconductor 
Systems 
Inc. 

47003 MISSION FALLS COURT FREMONT, CALIFORNIA 94539 USA TEL 57 0 683 8858 FAX 5 T 0 656 3226 

PROCESS EQU IP MENT FO R THE NE W M ILLENNIU M 

AN FSI INTERNATIONAL COMPANY 



Acer Peripherals 
Ad-Vance Magnetics, lnc. 
Advance Reproductions Corp. 
AlliedSignal, lnc./ 

MicroOptic Devices 
Arconium 

Brewer Science, Inc. 
Brimar Ltd. 

Canon, Inc. 
Capetronic Computer USA (HK), 

lnc. 
Celco 
Cherry Electrical Products 
Chunghwa Picture Tubes, Ltd. 
Clinton Electronics Corp. 
Coming Inc. 
Coming Japan K.K. 
Crystaloid LCDs 

Dale Electronics, Inc. 
David Sarnoff Research Center 
Diagnostic/Retrieval Systems, lnc. 
Display Inspection Systems 
Display Laboratories 
DNP Denmark 
dpiX, A Xerox Company 

Electronic Designs, lnc. 
Electro-Plasma, lnc. 
Endicott Research Group, lnc. 
Epson America 

FED Corp. 
F-P Electronics 
Flat Panel Display Co. (FPD) B.V. 
Futaba Corp. 

General Vacuum 
Gerome Mnnufncturing 
GE Plastics Japan Ltd. 
Graseby Optronics 
Grimes Aerospace Co. 

Hewlett-Packard Co. 
Hitachi, Ltd. 
F. Hoffmann-La Roche 
Honeywell, Inc. 
Hoya Corporation USA 
Hughes Lexington 
Hyundai Electronics America 

ffiM Corp. 
Imaging & Sensing Teclmology 
Incom, Inc. 
Industrial Electronic Engineers, lnc. 
Industrial Techno! ogy Research 

lnstitute 
ln Focus Systems, Inc. 
Infodex, Inc. 
Innotec Group, lnc. 
Interface Products, lnc. 
lnterserv Corp. 
lnterstate Electronics Corp. 
ISE Electronics Corp. 

Kent Display Systems 

Libbey-Owens-Fo rd Co. 
Linfinity Microelectronics 
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Litton Systems Canada Ltd. (2) 
Lora! Librascope 

M1m & Machine, lnc. 
Micron Display Technology, Inc. 
Micronic Laser Systems A8 
Microvision Corp. 
Minolta Corp. 
Mine lla Hong Kong Ltd. 
Mitsubishi Electronics America 
Motif, Inc. 
Motorola FPD Division 
MRS Technology, Inc. 

NEC Corp., Japan 
Nippon Seiki Co., Ltd. 
Norden Systems Westinghouse 

OIS Optical Imaging Systems, lnc. 
OKI Electric lndustry Co., Ltd. 
Optical Coating Lab., lnc. 

Photonics Systems, lnc. 
Photo Research 
Photronics, lnc. 
Pilkington Micronics Ltd. 
Planar Systems, Inc. 
Plasmaco, Inc. 
Polytronix, Inc. 
Progressive Systems Technology, 

Inc. 

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

Raytheon Company 
Regis brook Group, Ltd. 
Rockwell lntemational 
ROLIC Liquid Crystals R&D Co. 

Schott Corp. 
Semiconductor Systems, Inc. 
Sharp Corp. - Japan 
S I Diamond Technology 
Sony Corp. of America 
Sony Corp./Corporate Research 

Labs 
Standish Industries, Inc. 
Stanford Resources, Inc. 
Steag MicroTech, 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 

UL V AC Teclmologies, Inc. 

Viratec Thin Films Inc. 

Wande, Inc. 
The Westaim Corp. 
WinTron 

XMR luc. 
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Image Processing Systems .................. 23 
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For more than 50 years Photo Research Inc. has provided solutions to 
measurement needs in all sectors of the infomtation display industry. We are 
acknowledged experts for NIST traceable measurements of CRT's, LCD's, FPD's, 
LED and Night Vision displays. 

If lack of versatility and low light sensitivity for luminance measurements is the 
problem, the PR-880 fully automated photometer is the solution. Using through-the-lens 
Pritchard optics, the PR-880 makes accurate, automatic measurements of displays 
- just push a button! . . 

If color is the question, the PR-650 SpectraColonmeter Is the answer. The only true 
hand-held spectroradiometer in the world, the PR-650 mea~ures displays spectrally, 
guaranteeing precise color results regardless of the spectral signature of the source. 

Combining state-of-the-art CC~ technology a~d P~oto Research's proven 
. nt expertise the PR-900 Vtdeo Photometer Is the mdustry standard for test-

measmeme • d' . . t 'fh p . . f . li nee to the ISO's deman mg ergonomic reqUiremen s. e R-900 IS the 
~g 01 comtpfah 'ce whenever accurate photometric and spatial measurements of dis­
mstrumen o c OI 

plays are a must.for a free full color CIE chromaticity diagram! 
Call us today C ir·clc no. 62 

"The Industry 
Standard for Display 

Measurements!' 

PHOTO RESEARCH.,Nc. 
9330 DeSolo Avenue 
Chatsworlh, CA 0131 1-4926 USA 
Telephone: 818/341-5151 • I~a.x: 818/341-7070 
hl1]l://www.Jihotorcscurclt.com 




