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Fig. 3: Aperture lamps have a small gap in the reflector and phosphor layers that allows light
to be emitted through the gap. Inter-reflection of light within the tube causes the output of light
through the window to be increased up to 10 times that of a non-reflectorized lamp, which
allows the light projected into an edge-lighting system to be increased substantially. (Illustra-
tion courtesy of LCD Lighting, Orange, Connecticut.)

two lamp types have substantially different
characteristics, with each having its own
advantages and disadvantages (Table 2).

Temperature Characteristics
Fluorescent lamps have high-temperature sen-
sitivity in both their starting voltages and
lumen output. Low temperatures increase the
breakdown voltage (the voltage required to
start the lamp) and ballasts designed for start-
ing under normal ambient temperature are
likely to be unsatisfactory.

At both low and high temperatures, fluores-
cent lamps give substantially reduced lumen
output. The actual temperature characteristics

are dependent upon the specific lamp type,
and must be checked prior to selecting lamps
that must operate over a wide range of ambi-
ent temperatures. Supplemental heating cir-
cuits may be required.

Aperture Fluorescent Lamps

Normal fluorescent lamps emit light in all
directions, with approximately equal intensity
in directions perpendicular to the lamp sur-
face. In certain applications, such as edge
lighting, the goal is to project light into a thin
sheet of transmitting material. In such appli-

| cations, it may be advantageous to use an

| aperture or reflector fluorescent lamp, a modi-

fied type that creates a sharply increased
intensity in a narrow range of directions.

Aperture lamps have a white reflective
layer between the phosphor and glass tube
that covers most of the lamp surface. A small
gap in the reflector and phosphor layers

| allows light to be emitted through the gap

(Fig. 3). Inter-reflection of light within the
tube causes the output of light through the
window to be increased up to 10 times that of
a non-reflectorized lamp. This allows the
light projected into an edge-lighting system to
be increased substantially.

Light-Control Systems
All LCD-backlighting systems must produce
relatively uniform luminance in a plane paral-
lel to and behind the LCD. There are many
techniques for light control that help produce
backlights which approach the ideal flat sheet
of light — and more are under investigation.
Flat Fluorescent Panel. The simplest form
of flat fluorescent panel, which has been
widely used, depends on a serpentine lamp,
which creates the effect of a row of parallel
tubes. The spacing between the tube seg-
ments affects the uniformity of the light, with
a wide spacing producing unsatisfactory
bands of high and low luminance. This may
be overcome by using a diffuser between the
lamp and LCD, which evens out the lumi-
nance. Very good uniformity requires a mate-
rial that strongly diffuses the light, but the dif-
fuser’s transmittance is generally reduced if

| the diffusion is high. So, there is a tradeoff

between uniformity and optical efficiency -
and, therefore, the luminance level.

Recently, special lamps have been devel-
oped that operate on principles similar to
those of the fluorescent tube, but which are
different in construction. One form of flat flu-
orescent lamp is similar to the bent serpentine

Table 3: Typical Specification of
LCD Backlight for Computer
Monitor

Active Area 11 x7in.
Average luminance 4000 fL
L_uminance uniformity +15%
Dimming range 100:1

Lamp life 10,000 hours
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backlighting

lamp except that it is not a tube. Formed from
front and rear glass moldings that are joined
together, a serpentine discharge path is cre-
ated in a one-piece lamp.

Another flat fluorescent lamp creates a
sheet of plasma that activates the fluorescent
phosphor with good uniformity. These lamps
are available in a variety of sizes up to 6 x §
in.; the thickness is typically 0.40 in. or less.

Manufacturers’ claims for the performance
of flat fluorescent lamps vary depending upon
the variety. A luminance of 20,000 cd/m?
(6000 fL) has been claimed for a serpentine-
channel lamp, while the claimed luminance of
flat plasma lamps ranges from 3500 cd/m?
(1000 L) to 10,000 cd/m? (3000 fL.).

Edge-Lighting Systems. Edge-lighting
methods do not use lamps behind the LCD.
Instead, they use lights mounted around the
periphery of the display and an optical system
to carry and emit light behind the LCD.
Because the light-generating length is limited
by the size of the LCD edges, and because
edge-lighting has relatively low optical effi-
ciency, edge-lighting techniques do not gener-
ally produce very high luminance. However,
they have the considerable advantage of very
shallow depth because there are no lamps
behind the LCD. This makes the method
applicable to products such as laptop comput-
ers, where a thin profile is important and
power consumption is low.

One way of getting light from an edge-
lighting system behind the display is through
a light pipe. A sheet of plastic is placed
behind the LCD and fluorescent lamps are
placed along one or more edges of the sheet.
Light enters the sheet and is transmitted
across by total internal reflection. Light is
emitted only when rays hit a discontinuity in
the plastic surface that interrupts the total
internal reflection.

A popular kind of discontinuity is an array
of bumps or dots on the surface of the plastic
sheet facing the LCD. The spacing of the dots
determines the luminance in a particular area,
so dot density can be varied to change the
luminance. A high dot density is used in areas
remote from the lamp and a low dot density is
used near the lamp to provide luminance uni-
formity. A diffuser may be needed between
the light pipe and the LCD to hide the dot pat-
tern.

A prismatic form of light pipe has been
developed, in which prisms are formed in the
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‘ plastic surface to produce light emission. This
method is claimed to produce a substantial
increase in luminance through higher optical
efficiency. Luminances up to 5500 cd/m?
(1600 fL) have been produced.

Reflector Systems. The development of
narrow-diameter straight fluorescent lamps
permits the fabrication of thin backlighting
systems based on parallel tubes. We now
have reflectors that capture light from the
sides and rear of the tubes, which do not face
the LCD, and redirect that light to the low-
luminance areas between the fluorescent
lamps. Reflector designs have been produced
that reduce the striation effects to a minimum,
and the stripes can be completely removed by
placing a high-transmittance diffuser between
the backlight and the LCD.

Light-Control Materials

Between the backlight and the LCD system, it
is usual to place a material that diffuses the
light. In addition to producing a smooth
lighted pattern from the backlight, the mate-
rial can perform other useful functions if it has
optical properties that enhance the backlight’s
performance.

Where normal diffusion is desired, the
thickness and density of the diffuser will
affect the amount of diffusion and the dif-
fuser’s transmittance. Lambertian diffusion
distributes the light intensity in proportion to
the cosine of the viewing angle, and thus pro-

vides constant luminance.

Usually, however, the vertical and horizon-
tal angles of view are limited to substantially
less than +90°. By concentrating light in a
generally forward direction, the intensity and
luminance close to the 0° viewing angle can
be substantially increased, although the width
of the effective viewing angle is decreased.
This can be achieved by using prismatic
lenses or holographic materials instead of a
diffuser.

New materials for controlled diffusion are
the result of holographic processes. Such
materials allow the degree and pattern of dif-
fusion to be specified, rather than evolving
from the random scattering of light produced
by conventional diffusers.

Experimenting with different diffuser types
is normally required when developing back-
lighting systems because each type of back-
light design has its own characteristics regard-

ing viewing angle, luminance uniformity, and

luminance level. The designer generally
wants to implement a uniformity of luminance
that just meets specifications and does so with
the minimum possible diffusion so as to maxi-
mize the optical efficiency of the system.

Designing Backlights

The design of illumination systems has tradi-
tionally been carried out using ray-trace meth-
ods. The direction of light rays can be readily
determined using well-known laws of optics
for both reflective and refractive media, but
designing a complex light-distribution system
for an LCD backlight - which may involve
many lamps and optical elements - with tradi-
tional ray-tracing can be extremely time-con-
suming.

Fortunately, personal-computer software
can now perform illumination-system design,
permitting a larger number of design itera-
tions. With customers demanding increasing
efficiency and performance, advanced soft-
ware techniques will be essential for design-
ing the next generation in LCD-backlighting
systems. H

Internet Consulting
and
Database Research

Get on the “Net.” Training, lec-
tures, Web sites, and consulting
by the former Executive Director
of the Internet Society. Visit the
SID homepage at

http://www.sid.org

Database research. Patent
Searches, Technical Literature,
Competitive Analysis, Market
Research, Demographics

H.L. Funk Consulting
7 Diane Court
Katonah, NY 10536
Telephone/Fax: 914-232-3530
E-mail:
consult@hlfunk.com
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SPI-LAMINATOR
Models 240, 350, 460, & 660:

W ' to4m process area

W 2.5 cm maximum lomination sfack thickness
W Built-in vocuum system

W Conveyor load/unload option

M (lean room compatible

W C(ustom engineering ovoilable

LAMINATOR

Spire Corporation offers large-area vacuum lami-
nation equipment for high throughput
processing of: e p——

Programmable Processing:

W Temperature 180°C (max,)
W Pressure ] afm (max,)
W (homber Yocuum — | mm Hg

W Avtomatic or Manual Cycles

W [CO/AMLED fat panel displays
W Touch screen panels
W (Optical filters and polarizers

Originally designed and
wit?ely used for production
of photovoltaic modules,
Spire laminators apply
uniform temperature and
PIessuUIe over areas up
fo4m'.

[}
For equipment specifications
— and additional information,
please contact Mr. Keith Matthei
at 617-275-6000

J . 1
Spire Corporation & .
One Patriots Park/Bedford, MA 01730-2396/USA Q/ p I e

Phone 617-275-6000/FAX 617-275-7470/email: spire.corp@channel].com
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Stable, High Resolution Probing

The Leader in Semiconductor Probing now offers a Flat Panel solution; Model 2250.

* Built-in Vibration Isolation Table.

* Large area 15" x 24" 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 M @ MI(ROMAN l Pu lATon

Visit our web site: www.micromanipulator.com COMPANY, INC.

S
&
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Gerome Manufacturing Company, Inc.

An Industry Leader in
Magnetic Shielding Products

attenuation shielding for cathode
ray tubes, photo multiplier tubes,
transformers and sensitive
instrumentation.

Gerome Manufacturing Company
is a leading producer of diversified
technical specialities which are
distributed to a broad industrial

market. With nearly 40 years experience,

the firm uses advanced metal
advanced and highest quality working techniques to form, shape,
magnetic alloys available in a weld, heat treat and finish various
multitude of geometric patterns materials,

to provide efficient high

Gerome fabricates the most

Gerome Manufacturing Company, Inc.

403 N. Main Street » P.O. Box 747  Oliver Road = P.O. Box 1089
Newberg, OR 97132 Uniontown, PA 15401
Phone: (503) 538-8356 Phone: (412) 438-8544

Fax: (503) 538-1090 Fax: (412) 437-5608

E-mail: gerome@leleport.com
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nsvision inc., a premier designer and manufacturer
of commercially available 3D immersive display
systems, seeks enthusiastic can-do individual to
assist in production of CRT-based head mounted
display systems. Requires strong analog troubleshooting
skills. Experience with CRT power supplies and
deflection circuits is essential. LCD experience a plus.
BSEE and 8 years experience required. Successful
candidates must be able to work flexible, extended
hours as needed.

We offer competitive wages, medical and dental
insurance and 401K. Equal Opportunity Employer.
Send your cover letter and resume in confidence.
For more information about nevision, please visit
our website at http://www.nvis.com

n nevision inc.
@ Attn: KR
7680 Old Springhouse Road
McLean, VA 22102
Fax: 703.903.0455
e-mail: sales@nvis.com
No phone calls please.

CAREER
OPPORTUNITY

Abbie Gregg, Inc. (AGI), is looking for a Flat Panel Display
Process Engineer to join our talented team of high-tech
consultants. AGI provides consulting services such as process
engineering, cleanroom layout, equipment specification, factory
modeling, contamination control and tool installation/hookup
for our clients in all fields of display manufacturing.

The Process Engineer we are seeking would be responsible
for bringing their technical expertise and working with our in-
house support staff to successfully complete various projects.
Travel to client sites both domestically and internationally.
Technical, communication and project management skills are
required. Experience with AMLCD, Plasma, OLED, FED or
other display technology is necessary.

Please send resumé to:
Abbie Gregg, Inc.

Attn: Richard Baron

1130 E. University, Suite 105
Tempe, AZ 85281-8403
FAX (602) 446-8001

AGl is a drug-free, EOE workplace

\\\\\\\\
N
\\§\ AGI

Abbie Gregg, Inc.

SID 98

Anaheim, California
Anaheim Convention Center

May 17-22, 1998

Mark Your Calendar Now!




Without fab-wide

you're still

to the hazards of

Finish the job! You've protected your reticles from ESD and particles in the
photolithography area. How about reducing wafer contamination in diffusion
areas and wet benches? lonizing only a few areas of the fab leaves the rest of
your process exposed to static charge-related problems. An ESD event can happen

anywhere, causing equipment lock-up and product damage.
The more areas you ionize, the better-protected you'll be.

i With the threat of equipment downtime and device failures, your potential for
static charge-related loss is far greater than the cost of a complete, fab-wide ion-
ization plan. lonizing your entire facility will provide incremental productivity

gains with greater throughput, yield and profits.

Don't leave your process exposed! Call 1-800-367-2452,

SYSTEMS

510-548-3640 or visit us on the web at www.ion.com.
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ifom the day we're born,
We go into the world
looking for what we
want With our eyes.

Aimost nothing has a bigger impact on product preference than the visual performance of a display.
OCLI's image enhancement technology delivers vivid colors, high contrast and crisp resolution on
direct view and projection displays. The difference is an immediately visible improvement that will win
over even the most discriminating customers, the moment they see it.

See Us at Display Works, Booth 602

Contact us for more information: www.ocli.com
USA (707) 545-6440 (888)312-0848 EUROPE (49) 6162-93030 JAPAN (81) 3-3225-8974
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1 Displays Are Your Technology..

Don’t miss these exciting
keynotes:
m Dr. Hsing C. Tuan

President
Unipac Optoelectronics Carp. .

m Dr. Kyung Y. Park o
Managing Director o =
PDP Business
Samsung Display Devices

® Mr. Takahisa Hashimoto
Director of Display Technology
IBM Japan

m Dr. Rick Knox :
Manager, Portable Technologias
Compaq Computer €8

Plus...

Over 60 state-of-the-art
technical papers on Display
Manufacturing

023
Sanlw(onvenhon (entet-San losa. (alliomn .

Display Works 98 brings together all of the leading display To Exhibit
technologies in one location. At Display Works 98 you have There's still a small amount of exhibit space left. For
the opportunity to: information on exhibiting, call SEMI at 650.940.7992

M Learn About the Latest Manufacturing Technologies
M See the Latest Products and Manufacturing Equipment To Attend
Register by December 31 for FREE admission to the
W Hear the Market Forecasts exposition and discounts on the Business Conference and
M Address the Challenges and Solutions to Manufacturing Manufacturing Technology Conference. For complete

information and registration form, call SEMI at 650.940.6905

Electronic Displays
or visit www.displayworks.org.

USDC

Sponsored by:
[ info. Display 10/97



display continuum

continued from page 4

the specific conditions that produced the emis-

sion surface of the first successful demonstra-
tion display.

“Oh, yes. Just one more thing. Since we
are planning this as a mainstream display

product, we have enclosed a full analysis of
the manufacturing process used to make the
display products against which we will be
competing. These are the products we plan to
“knock out of the saddle” - so to speak - with

HOW WOULD YOU MEASURE

C 199495 ELDIM s 270

EZContrast well known display
measurement solution now provides:

> Diffuse illomination measurements

> Specular illumination measurements
> BRDF analysis
> Automatic angular dynamic adjustment

YOUR DISPLAY REFLECTIONS?

Over +/- 80° incidence, 0-360° azimuth angle while maintaining o measurement
speed of less than 1 mn for luminance measurements.
Compatibility with main display characteristics measurement standards (IS0, VESA. ..).

ELECTRONICS FOR DISPLAYS AND IMAGING DEVICES

4 rve Alfred Kostler 14000 CAEN - France
Phone : + 332319476 00-Fax:+33231473777

EMail : eldim@eldim.fr — Internet address : http://www.eldim.fr

ELDIM
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our new display this coming spring. Of

course, our costs will have to be competitive
with their existing process for us to succeed.
I'm sure you will take that into consideratior

| when your team tackles the design of the ma

ufacturable prototype and the manufacturing
plant layout.”

And with that, the message ended. No
puffs of smoke or anything. It just stopped.
In any case, Jim didn’t need to worry. New
technology would ensure that no one else
would get this communication — smoke or nc
smoke. And what if they did? Jim wasn’t
sure that this made any sense to him. It sure
wouldn’t make sense to anyone else.

Jim decided to wait until he got home from
the airport to look over the competitive proces
analysis. He suspected that even if the com-
petitor’s company wasn’t named or the exact
product described, the information provided
would nevertheless be reasonably accurate.

The next morning, he arose early, had his
usual bowl of multigrain-plus-everything
cereal with the same-as-always quantity of 2
milk poured on top, and read the morning
paper, which he always spread in front of hir
across the table so that the cereal bowl endec
up only a few inches from his mouth. (Jim
was not only good at designing manufacturir
processes, it was obvious that his attention tc
efficiency carried over into his personal life :
well.)

After completing this brief morning ritual,
he found the competitive-analysis papers in
his briefcase, poured himself a glass of orang
juice, and decided to do his pondering out or
the deck in back of the house, where he coul:
see the village below and the mountains in t}
distance. The morning air was already warm
presaging the summer day still to come. As
he sat and sipped on his orange juice, the
information in front of him began to sink in.

The process used by the established display
supplier had the following interesting features

+ The mechanical parts could all be made
by standard machining, punching, or
pressing processes and assembled using
mechanical jigs for alignment.

- All tolerances were compatible with
standard machine-shop tools and fix-
tures. In fact, there were no dimensions
smaller than the size of the red, green, c
blue subpixels.

+ The production process did not require .
clean-room environment. A “neat-and-
tidy” room was perfectly adequate.




- The production process also had some
interesting steps involving the deposition
of the three emission surfaces. The
deposition was done with an unusual
self-aligning technique that could be
repeated to pattern the red, green, and
blue rectangles but that didn’t require the
standard step-and-repeat exposure sys-
tem.

+ The emission surface itself, as best he
could tell, was applied with some kind of
simple spray gun.

- Even though these displays had full
HDTV-resolution capability of 1080 x
1900, the signal input was said to be
accomplished with only five connections.
How could this be? Perhaps they were
using an advanced technique with inte-
grated drivers of some type. He checked
the information on an earlier lower-reso-
lution product. It also had five connec-
tions for the input signal. Somehow, the
number of interconnects was independent
of the number of pixels being addressed.

- Final processing for these devices was
described as a straightforward heating
and sealing step. However, what was
unique was the claim that these devices
actually improved after they were sealed
and placed in operation. Product life and
reliability were apparently so good that
exact numbers weren’t even supplied.

As all this information sank in, Jim could

begin to see why these displays were priced so |

competitively. What were his chances of
designing a manufacturing process that could
accomplish similarly low production costs?

One thing for sure, he would need a clean-
room for at least some of the deposition steps.
The rest of the assembly didn’t seem all that
difficult. He knew how to handle the glass.
He knew that the row and column drivers
could be patterned for a reasonable cost. The
color dot patterning also would be no big deal.
But what about that mysterious deposition
step? If he could solve that, then perhaps he
had a chance of getting his production costs
close to those of the competing display prod-
ucts.

As he scanned the raw data supplied to him,
he noted that it had taken several hours of
operation to create the laboratory-demonstra-
tion display. Several hours - and this was
only a small 4-inch-diagonal demonstration
prototype! How long would it take to do a
12.1-inch or larger display?

Not having a way to answer these questions
with the information available to him, he
decided to note the issues and move on to
another problem that was perplexing him.
What about the row and column drivers? If
the competition could build a display with
five total interconnects what would he need?
Certainly, he could use chip-on-glass technol-
ogy. And the number of drivers could be
reduced if he went to custom chips. But as he
thought about how to get all the way to 1080
x 1900 resolution, which this product was
promising to do, his mind began to shift from
detached logical analysis to thoughts of per-
sonal well-being. Three thousand connec-
tions, all running the length and width of the
display. Uniform depositions over large areas
with unknown equipment in less than 120
days?

Well, there was “Mission Impossible” - the
TV series - and then there was Dr. Jim Phelps
in real life. Then, quite suddenly, all the pro-
cess information supplied to him about the

| competing display began to make sense. How

could he not have spotted this sooner? In any
case, now he knew what all this was about.
He knew exactly what the competition was
doing, what kind of display they were making,
and what their factory looked like.

A feeling of peace and contentment flooded
over him. He looked cut over the valley. The
mountains in the distance looked fresh and
green in the morning sun. A few puffy clouds
were forming shapes in the sky.

He had made his decision. Later that morn-
ing, at his convenience, he would call back
with his answer.

Should you have any opinions or decisions
of your own to share with me, I can be
reached by e-mail at silzars @ibm.net, by
phone at 425/557-8850, or by fax at 425/557-
8983. The Post Office still works great for
some of you letter writers. My personal
mountaintop is at 22513 S.E. 47 Place,
Issaquah, WA 98029. H

Llcense PIVOT SOF])

-

Your customers will see more, and you'll see more customers!

Rotate your LCD display 90, 180 or 270 degrees without quitting the active application.
Compatible with Windows®3.1x, 95 and NT 4.0; and Mac/0S®

Great for LCD monitars, kiosks, nateboaks, all-in-one and tablet computers.

For more information on licensing PIVOT SOFTWARE®, contact:
Mikel Estrin, Vice President of Sales at Partrait Displays, Inc.

Tel: +1(510) 227-2724 FAX: +1(510) 227-2705

Email: mestrin @ portrait.com Internet: WWW.PORTRAIT.COM

L 2

Portrait
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Interface Solutions

for flat panels

Speed up development 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 Bus card - PC Video - PAL/NTSC

AC series: A range of interface DC series: Includes PCI bus LCD PN series: Advanced multi system
controllers for LCD, Plasma or EL, to graphics card for providing LCD digital video interface for TFT LCD and
connect to analog graphics source. signal output from a PC. Plasma panels.

VGA (640x480), SVGA (800x600),
XGA (1024x768), SXGA (1280x1024).

Accessories: A wide variety of
SV-Series: A combination interface for Support accessories.
both computer graphics and video (PAL,

NTSC) for LCD & Plasma. .
Enclosure options:

Open frame kits: panels & interface
controllers in easy to use frames.
Industrial display systems

Desktop monitors

LCD multimedia systems

P NEC analog panels are also supported.

Digital View

USA: Tel: 408-287 4935, Fax: 408-287 3952 <
England: Tel: (0)1438-816 600, Fax: (0)1438-816 909 Internet: www.digitalview.com
Hong Kong: Tel: 2861 3615, Fax: 2520 2987 Email: sales@digitalview.com
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Monitor Shields

A Few Shields Or A Few Thousand —
We're Geared For Any Production Peak.

Shake, Rattle & Roll

agnetic shielding — that’s our specialty.

And we are equipped to handle any
monitor shield-
ing requirement b
you may have.
It's a matter of
applying our
experience with

our production
Engineered for durability, IST 2" miniature CRT displays facilities to
are.designed t'u withstand sev?re er_wironmem.s of :u.'mored produce
vehicle operation. They feature a high-resolution, high- your monitor
visibility display in U.S. or European video standards. shielding
Plus they meet all applicable military standards. needs on the most demanding schedule. We can
Let us show you how we can stand up to anything you can prove it. Please request our latest catalog.
shake, rattle or roll our way. Call us at 607-796-4352. The Problem Solving Magnetic Shielding Specialists
€ AD-VANCE MAGNETICS, INC.
ool Btasbing T ————— P.O. Box 69 » 625 Monroe Street
ke el Eousing ov ' Rochester, Indiana 46975
.I-iorself(.i‘ll(lllf llt)’\esl:%:;;;zqq v E-‘f\%) 2|23&31 58 ¢ FAX (219) 223-2524
s i 4 -Mail: advancemag@aol.com
Fax: 607-796-4579 Web Home Page: http://www.advancemag.com
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Rub &
Clean In [ S

New! Exclusive Innovation from Hornell:
] i A Combined Rubbing/Dry Cleaning Module for LCD
I production. Integrating the two processes reduces substrate
uc I ne handling while increasing throughput. Equipment costs and cleanroom
. space are saved, and overall efficiency improved.
Continual Innovations in
LCD Process Equipment...
Exclusively From Hornell Engineering

Hornell’s Modular Equipment for LCD Production (MELP)
are a series of efficient, high-capacity, high-yield machines

for a moderate investment in terms of equipment and
cleanroom space. Modular design provides maximum

Stand Alone Non-Contact Dry Cleaning Module:

Eliminates 95% of particles greater than 1 micron. configuration flexibility, ranging from individual, manually-
High frequency pressure waves from an ultrasonic .

head cause particles to vibrate which are then operated machines (for start-up and development), to
Pt by seduanst giow; highly-automated, clustered or in-line arrangements for

higher volume runs.

' Other MELP Modules: y
‘ * Bake-Curing NEW.
* Dry Spacer Applicator Combination Bake

* Gasket Sealing & FES Hnote
Faster Filling, Reduced Handling,

] Align & Assembly Increased Yields...all in

one machine.

* Breaking
* Filling

Additional features of the MELP Series include: computer-
controlled parameters, touch-screen interfaces, vacuum

Stand Alone Rubbing Module with Rotating Table chuck with automatic alignment, substrate lift mechanism

& Roller: Provides an extremely uniform rubbing and ionizer bars for ESD control. Call for a personal
action, while prolonging the life of the rub fabric. Ideal
for high volume production. presentation of Hornell’s capabilities.
” R N E North American Headquarters  European Headquarters
l‘ 9337 Ravenna Road, Unit M Tunavigen 281
) Twinsburg, OH 44087 USA 5-781 73 Borlinge, SWEDEN
- A [/} fo ma flo B Tel +330-405-1419 Tel: +46 243 390 95
Fax: +330-405-1420 Fax: +46 243 390 55
Innovative LCD/Optics Equipment & Technologies  F-mail: info@hornell.com E-mail: information@hornell.se
Website: http:/ /www.hornell.com Website: http://www.hornell.com
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High Quality Hot Bar Bonding

Patented Technology
and Process Expertise

from Toddco General

Advanced Technology

« All Ceramic Hot Bars

» Pulse or Constant Heat

« Improved Quality and Yield

Features Common to All Our Bonders

= Pulsed, constant, or hybrid heat
modes

= ACF, heat seal or solder

= All-ceramic hot bars-uniform thermal
distribution, stays very flat RSM 2200

“aoomen = Two Head Bonder with Rotary Table

* Real-time display of process and ACF bond or solder two products while loading and unloading two.
control variables

= Automatic recording of bond data
= Custom fixturing available

= Profiles compatible across full line of
bonders (17 models)

RSM 2200 Features
= Flex or connector to PCB

= Microprocessor control of pressure,
temperature and time

= Multiple, selectable profiles
= Automation options
- Inspection system
-Vision image system
- Crosshair generator
- Off-line graphical
programming software

ACF 6000 Features
= TABto glass

= TABto PCB

» (lass to 425mm on edge

= Semi-automatic TAB alignment
= Automatic camera position

Camera inspection above or below

Fine pitch <70 micron ACF 6000 b

Graphical user interface

Teach mode programming Fine Pitch Anisotropic Film Bonder

Automated functions reduce process variation, improve quality.

TODDCO GENERAL, Inc.

Tiurn Key Systems 7888 Silverton Ave., Suite A
San Diego, CA 92126, USA

Available
U (619)549-9229 = (619) 549-2162 FAX

Call today to get more information. " Email: toddco@toddco.com
Ask for your FREE short form catalogue. http://www.toddco.com
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Gerome Manufacturing Company, Inc.

Introduces a New Innovation in Vinyl-clad
Product Design and Manufacturing

Patented Locking Seam

Gerome Manufacturing We feature Arvinyl Laminated Materials in the products we
Company has a patented produce. These praducts come in a variely of colors and
technique to provide textures. Custom colors can also be produced.*

instrumentation enclosures

5 p Vinyl can be laminated to a variety of base metals such as
with two useful and unique

carbon steel, electrogalvanized steel, stainless steel, hot-
features: dipped galvanized steel, and alloys of aluminum.

Gerome's engineering department can assist you in the

design of your product, from new lines to changing existing
painted preducts to a vinyl-clad material.

W A continuous metallic,
conductive and shielding
path around the instru-
ment, requiring no We have performed cost studies for manufacturing both
welding or riveting. painted and vinyl products, and have found that it is more

cost effective to produce vinyl-clad products than painted

B An exterior of attractive, products, and at the same time produce a much higher
tough, insulating vinyl, quality product with vinyl. Call for details or a sample.
requiring no painting. *Custorn colars require a minimum quaniity arder. Call far specit

Gerome Manufacturing Company, Inc.
403 N. Main Street * P.O. Box 747  Oliver Road * P.O. Box 1089

Newberg, OR 97132 Uniontown, PA 15401
Phone: (503) 538-8356 Phone: (412) 438-8544
Fax: (503) 538-1090 Fax: (412) 437-5608
E-mail: gerome@teleport.com
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Model 875 Video Pattern Generator

Only
$1997.00

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 I and we'll fax you the specs.
.. Uineo InstRuments
2155 Bellbrook Avenue = Xenia, OH 45385-4043
Phone: 937-376-4361 » Fax: 937-376-2802

REAL-TIME

VIDEO
WINDOWS

ON COMPUTERS

SIMULATION cd SURVEILLANCE

INTERACTIVE VIDEO DISC TRAINING
ROBOTICS INDUSTRIAL CONTROL

VIDEO TELECONFERENCING

SUPERVIEW OFFERS

Up to 6 real-time video windows
Windows scaleable to full screen

Optional inputs for VGA, FLIR, radar
and medical imagers

Text and graphics overlays on video

Compatibility with all high
resolufion graphics controllers

SuperView video windowing systems are available
in standalone and 6U VME configurations.

AEN
GE=EE
wr

RGB SPECTRUM®

A visual communications company ™

950 Marina Village Parkway Alameda, CA 94501
Tel: (510) 814-7000 Fax: (510) 814-7026
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sustaining members

Acer Peripherals
Ad-Vance Magnetics, Inc.
Advance Reproductions Corp.
AlliedSignal, Inc./
MicroOptic Devices
Arconium
Brewer Science, Inc.
Brimar Ltd.
Canon, Inc.
Capetronic Computer USA (HK),
Inc.
Celco
Cherry Electrical Products
Chunghwa Picture Tubes, Ltd.
Clinton Electronics Corp.
Corning Inc.
Corning Japan K.K.
Crystaloid LCDs
Dale Electronics, Inc.
David Sarnoff Research Center
Diagnostic/Retrieval Systems, Inc.
Display Inspection Systems
Display Laboratories
DNP Denmark
dpiX, A Xerox Company
Electronic Designs, Inc.
Electro-Plasma, Inc.
Endicott Research Group, Inc.
Epson America
FED Corp.
F-P Electronics
Flat Panel Display Co. (FPD) B.V.
Futaba Corp.
General Vacuum
Gerome Manufacturing
GE Plastics Japan Ltd.
Graseby Optronics
Hewlett-Packard Co.
Hitachi, Ltd.
F. Hoffmann-La Roche
Honeywell, Inc.
Hoya Corporation USA
Hughes Lexington
Hyundai Electronics America
IBM Corp.
Imaging & Sensing Technology
Incom, Inc.
Industrial Electronic Engineers, Inc.
Industrial Technology Research
Institute
In Focus Systems, Inc.
Infodex, Inc.
Innotec Group, Inc.
Interface Products, Inc.
Interserv Corp.
Interstate Electronics Corp.
ISE Electronics Corp.
Kent Display Systems
Lam Research
LG Electronics, Inc.
Libbey-Owens-Ford Co.
Linfinity Microelectronics
Litton Systems Canada Ltd. (2)
Loral Librascope
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Man & Machine, Inc.

Micron Display Technology, Inc.
Micronic Laser Systems AB
Microvision Corp.

Minolta Corp.

Minolta 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, Inc.

OKI Electric Industry Co., Ltd.

Optical Coating Lab., Inc.

Phosphor Technology Ltd.

Photonics Systems, Inc.

Photo Research

Photronics, Inc.

Pilkington Micronics Ltd.

Planar Systems, Inc.

Plasmaco, Inc,

Polytronix, Inc.

Progressive Systems Technology,
Inc.

Q.C. Optics, Inc.

Quantum Data Inc.

Raytheon Company

Regisbrook Group, Ltd.

Rockwell International

ROLIC Liquid Crystals R&D Co.

Schott Corp.

Semiconductor Systems, Inc.

Sharp Corp. - Japan

SI Diamond Technology

Sony Corp. of America

Sony Corp./Corporate Research
Labs

Standish Industries, Inc.

Stanford Resources, Inc.

Supertex, Inc.

Syntronic Instruments, Inc.

Tamarack Scientific Co., Inc.

TDK Corp.

TEAM Systems

Techneglas, Inc.

Teledyne Electronic Technologies

Terapixel, Inc.

Thomas Electronics, Inc.

Thomson Components and Tubes
Corp.

Toshiba America

Ultra Electronics

ULVAC Technologies, Inc.

Universal Display Corp.

Viratec Thin Films Inc.

Wande, Inc.

The Westaim Corp.

Westar Corp.

WinTron

XMR, Inc.

Ad-Vance Magnetics
Abbie Greg, Inc
Digital View.
Display Works.
BRI et
ELDIM.....
Ergotron ...
H. L. Funk Consulting....
Gerome Manufacturing ..
Hornell Automation ...

Ton Systems.........c......

Instrument Systems
Kent Displays..
Klein Instruments....
The Micromanipulator Co.....
MiIgroViSTof o vamimmiaysaiamg

index to advertisers

Mitsubishi..............
NEC Technologies
N-Vision
OCLI...
Optrex..
Photo Research......
Portrait Displays....
RGB Spectrum
Samsung Semiconductor..
Spire Corp. .........
TEAM Syslems..
Three-Five Systems...
Toddco General..
Westar Corp.
ViewTEK .......
Video Instruments.

Business and Editorial Offices

Palisades Institute for Research
Services, Inc.

201 Varick Street, Suite 1006

New York, NY 10014

Jay Morreale, Managing Editor

212/620-3371 Fax: 212/620-3379

Sales Office

Palisades Institute for Research
Services, Inc.

201 Varick Street, Suite 1006

New York, NY 10014

Erika Targum, Director of Sales

212/620-3375 Fax: 212/620-3379
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Dot Matrix
Character Module

Color Graphics
LCD Module

5y

Monochrome
Graphics LCD
Module

Custom
LCD Module

We Any
Bright Idea On Display

| Whatever your LCD needs - standard or custom — Optrex can offer an effective, cost-efficient solution.
For over 30 years, manufacturers have relied upon Optrex for technologically-advanced character, monochrome, color and custom LCD
configurations. Founded as a joint venture between Asahi Glass Co. LTD. and Mitsubishi Electric Corp., Optrex provides technical design
and support through our own sales organization, and through more than 100 sales and distribution offices worldwide
For more information call Optrex, or see your electronics distributor today.

=9 OPTREX

AMERICA, INC Circle no. 31

44160 Plymouth Oaks Blvd. ® Plymouth, MI 48170 e (313) 416-8500 ® FAX: (313) 416-8520

21997, Optrex America Inc. All Rights Reserved.




JUST

- WORKGor
EASIER

| Announcing a New Era in Innovation from the Experts at Photo Research

software. Now, you’ve gol il. Everything to make your workload lighter. Your workday
easier. Innovative systems and software that do more, in less time, at higher reliability than
ever before. Power up your R&D and QC testing with these performance boosts:

|
|
|
|
|
You needed better accuracy. You wanted faster measurements. You asked for more robust
|
|
|

Advanced High Precision Complete FPD Inspection Fully Automated Photometer
Spectroradiometer System for FPD/CRT Testing

v 10x more sensitive v 1SO & VESA compatible v 20x faster

v" stand-alone operation lesling v' internal source assures

v/ six apertures for maximum v/ custom solutions tailored to highest accuracy
versatility your needs v ideal for reliable luminance

v’ incorporales industry standard and contrast ratio
instruments and positioners measurements

All our products come with flexible, application—oriented software such as SpectraWin, PanelWin and VideoWin.

Simplify your work with total solutions from the leader in precision light and color measurement
systems. Call today or email us at sales@photoresearch.com

... 818.341.5151 PHOTO RESEARCH..

The Experts in nght and Color

330 DeSoto Avenue, Chatsworth, California 91311-4926 « Fax: 818.341.7070 « http://www.photoresearch.com
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