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At Optrex, We Can Put Any 
Bright Idea On Display. 
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OPT REX 
A M E R I C A, I N C. 

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. Fow1ded as a joim venture between Asahi 

Class Co. LTD. and Mitsubishi Electric Corp., Optrex provides technical 

design and support through our own sales o rganization, and through more 

than 100 sales and distribution offices worldwide. For more information 

call Optrex, or see your electronics distributor today. 
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fimctions illlo a single chip call reduce parts cmmts 
a11d mwtujac111ri11g costs of a compwer or umlrime
diamonitor 11•hile improving image quality, ex/elid
ing reliability, and adding new userfealllres. The 
goal is a moderately priced product/hat accepts all 
applicable signa/types a11d displays high-qua/it)• 

images. 

Analog Devices, Inc. 

For more on whnl 's coming in Information Display, and for 
other news on infortllation-display technology, check the 
SID Web site on the World Wide Web: http://www.sid.org. 
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Snapshot of Cuba 

Despite his impeccable revolutionary credentials, 
Ramiro Valdes Menendez has the appearance of a 
Spanish nobleman. With his lean bui ld, cropped hair, 
and neatly trimmed gray beard, he could be the gen
uine hidalgo of which Don Quixote is the carican1re. 
But, although Valdes has embarked on a crusade, he 
is no tilter at windmills. 

Ramiro Valdes Menendez is a Commandante de Ia 
Revoluci6n - one of the commanders who fought under Fidel Castro in the 
Cuban revolution that brought Castro to power 40 years ago. This is a title of 
great prestige in Cuba, and it appears on Valdes's business card. But he is also 
President of the Grupo de Ia Electronica, a division of the Cuban Ministry of 
Mechanical, Metallurgical, and Electronic Industry (SIME) with 10,300 employ
ees. On the humid moming of Wednesday, July 14th, Valdes assembled a small 
group of his senior executives to give a presentation to an even smaller group of 
foreign visitors. The visitors - in Cuba to attend the 4th Tbero-American LCD 
Workshop, organized by the Ibero-American Program of Science and Technol
ogy for Development (CYTED), and SIME's own Electronica 99 - were, in 
addition to myself, Professor Carlos I. Z. Mammana, Director of the Institute of 
Microelectronics (IM) at the Teclmological Center for Informatics (CTI), Camp
inas, Brazil, and Coordinator of CYTED's Microelectronics Sub-program; Pro
fessor Ala ide Pellegrini Mammana, Directo r of the Information Display Labora
tory at IM/CTI in Campinas, and Coordinator of CYTED's LCD Network; and 
Professor Petri Vuorimaa of the Telecommunications Software and Multimedia 
Laboratory at the Helsinki University of Technology, Helsinki , Finland. 

The message Valdes went to such pains to deliver to his small group of for
eign visitors was Cuba 's readiness- indeed, enthusiasm - for rejoining the 
global technical and economic community. Here are some extracts from his 
infom1ally presented comments (as translated by a senior member of his staff). 

We want to locate the areas in which we can work together. R&D is very 
important to us. We are a small country. Relationship with the world mar
ket - primarily with the U.S. - ended with the revolution. For tlus reason, 
we established a relationship with the socialist countries. It was a supportive 
relationship, but R&D was not so advanced, and not targeted to the world 
market. The communications, infonnatics, and computer industries suffered 
as a result. With the collapse of the socialist countries, even this was lost. 
Since 1995, we have been building up our technological areas and have 
reorganized tl1em within the govemment. The Grupo de Ia Electroilica was 
fom1ed to implement technology in teleconunun ications, informatics, and 
computers. When the group was established in 1996, {the companies that 
came under its control] had sales of $60 million and no exports. {Figures 
are given in Cuban pesos, or MP. Subsequently, economic figures were 
equated at 1.44 MP to the U. S. dollar. - Ed.} Sales were $306 mi ll ion in 
1998, and we anticipate $380 million in 2000. Exports will be $4 million in 
1999, and we anticipate $8 nlillion il1 2000. 
It is a matter of the lughest priority for us to maintain and extend tlu s activ
ity .... We must have teclmological development to introduce teclmology 
into industry. This must be a systematic, multi-disciplinary approach, and it 

continued on page 34 
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Powerful New Video Generators. 
The Smart Choices. 

-.7----------~~ - .... _. 

STANDALONE 

Standalone U11its from $2950 
400 MHz for tme 2K x 2K resolutions; 
Storage of more than 1000 Timing/ 
Pattern Programs in Flash Memory and 
EEPROM; Fully PC-compatible with 
"Bitmap" capabiLi ty; direct access to any 
parameter from front panel or through 
PC-programs. And any of the 
(£)EPROM you used in earlier uni ts 
can still be used. 

That's what we call High Performance, 
Flexibil ity and Ease of Operation! 

PC-BASED 

PC-Based Units from $2500 
300 MI-Iz gives you ample margin if 
you work 11~th Display Systems up to 

a l600x 1280 resolution. Its full 
"DDC" capability is an increasingly 
important asset in service and·manu
facnn-ing <lpplications. 

Both PC-based units allow VESA
D.P.M.S. testing and the ability to 

import preset .pcx data files from 
other sources as "test patterns'~ 

The user interface is DOS- and 
\~~n 95 & 'Win NT 4.0 respectively. 

DIGITAL 

Digital Unitsfronz $5950 
Service, repair, evaluate or engineer 
FPDs? The Astra VG-826A is the 
Digital Generator for you. 

It's small and light, yet has the 
performance to drive any single or 
multiplexed Flat Panel Device with a 
resolution of 24 bits per pixel up to a 
multiplexed frequency of 1501VlHz. 

Tt can be prognunmed/operated 
from a PC, the RB-646A "Remote". 
Frontpanel or the RB-6l4C 
Conn·oller. 

Make the Sntart Choice .. . Contact Team Systems 
CaU Visil 
us: 1-800-338-1981 us: www.team-systems.com ____________________________________ , __ JE~~!! 

TEAM Systems, Inc. 293-1 Corvin Drive, Santa Clara, Californ ia 9505 1 
Tel.: 408-720-8877 Fax: 408-720-96-H 
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A Great Cup of Coffee ... 

by Aris Silzars 

"Here, let me make you a cup of coffee." Gianni 
motioned us to follow him as he got up from behind 
his desk and walked over to the kitchen counter that 
was an extension of his modest windowless office. 
On the cotmter stood a number of commercial-grade 
espresso machines of varying levels of complexity 

and production capacity. A large coffee grinder was positioned between the 
espresso machines and the stainless-steel sink. An adjacent refrigerator com
pleted the equipment array. "Let 's use this small machine that I think will suit 
your needs perfectly. However, please note that the coffee holder and steam 
wand are of the same heavy commercial-grade design as in the larger coffee
house machines." Thus began our adventure into the world of coffee making 
and espresso machines. 

As Gianni continued his demonsu·ation, fLrSt came the precise grinding of the 
recently roasted coffee beans, followed by the careful tamping of this now won
derfully aromatic powder into the fine-mesh metal filter basket. Next came the 
steaming of the milk that, with a slight repositioning of the steam wand, could 
be used to create either a cappuccino or a laue. From Giarmi 's running com
mentary, I finally learned what the difference is between the two. With each 
step, Giarmi continued his tutorial covering the range of topics from the impor
tance of filtering the water, to the need to control the coarseness of the coffee 
grinder, to how to adjust the quantity and stiffness of the milk froth, to yet other 
subtleties, since forgotten, for the process of making repeatably excellent cups 
of espresso, cappuccino, or latte. 

I don' t think it would have meant much to Gianni, but I wanted to congratu
late him for his excellent understanding of manufacturing process control. I'm 
sure he wouldn' t have known how to respond to my comments regarding "pro
cess windowing" or "statistical process control," but intuitively he was doing 
exactly that. He knew what the "incoming inspection" criteria were for each of 
his ingredients. He knew at each step what to look for to know that his process 
was in control, and if anything went wrong, he knew how to relate a particular 
symptom back to its cause. 

Of course, the concluding step in the demonstration was the taste test. As 
Sally and I each sampled a cup of the product, we had to admit that Gianni had 
indeed made the best coffee we had ever tasted. As we migrated back to 
Giaruti 's modest and paper-cluttered desk, he proceeded to tell us the rest of the 
specifications of the machine and then wrote out the quotation. 

Well, things are never totally perfect. The price was somewhat higher than 
we wanted to spend. We told Gianni that we would go home and make some 
measurements to see if the machine would fi t our kitchen counter. While in 
itself this was a true statement, there was an agenda item left unspoken - the one 
concerning the price. 

Perhaps by now you may be wondering, "How does one stumble onto a small 
business selling espresso machines from a one-room office in a nondescript 
office building, among car dealers and other merchants with big flaslting signs, 
on a busy arterial, more than twenty miles from Issaquah?" By using the Inter
net, of course. Being the very thorough person that she is, Sally had started the 

continued on page 36 
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weve covered every angle. 
Photo Research is proud to introduce the PR-9000, the 
total solution for Display Inspection. 

• Electro-Optical performance of Flat Panel Displays 
(FPDs or CRTs) 

• Luminance, Contrast, Ambient Contrast, 
Chromaticity, and Viewing Angle Performance 

• Programmable Automated Test Sequences 

• Industry-Standard Photometers and 
Spectroradiometers 

• Open software and hardware architecture 

The Photo Research PR-9000 is a completely auto
mated Flat Panel Display (FPD) Inspection System that 
offers a fast and reliable solution for FPD manufacturers 
and their customers to solve brightness and color 
quality problems. 

The PR-9000 completely characterizes an FPD over its 
enti re viewing envelope by performing accurate mea
surements of luminance, contract and chromaticity. 

The standard PR-9000 features a goniometer that uses 
an optical "breadboard" design. This ensures maximum 
flexibility in setting up the PR-9000 for almost any 
display with minimal effort. 

The display under test (OUT) can also be custom 
designed to meet the needs of low volume quality 

control or high volume 100% manufacturing inspec
tion. The standard fixturing will accommodate a wide 
variety of FPD and CRT monitors. This feature makes it 
attractive for R&D and production environments where 
repeatable and reliable results are a necessity. 

The PR-9000 also features industry-standard instru
ments to capture and analyze the characteristics of your 
displays as required by today's demanding ergonomic 
standards. 

The system Software is designed with the concept of an 
open architecture in mind. Using Labview® as the 
elements to drive the motion, instruments and OUTs 
permits us to accommodate most applications and 
requirements with minimal effort. 

Photo Research has brought to light its 55 year knowl
edge and reputation to solve your development and 
manufacturing problems. 

Contact us today for more details. 

Circle no. 3 

PHOTO RESEARCH,1Nc. 
9330 DeSoto Ave .. Chatsworth . CA 913 11 -4296 
Phone: 818-341 -51 51 • FAX: 818-341-7070 
http:/ /www.photoresearc h.com 
e-mail: sales@photoresearch.com 



''WOW''- it's Ultra-Bright!,. 
Our R&D efforts have turned out some extraordinary results -a unique combination of 
manufacturing processes and advanced materials that push the performance and quality levels of 
LCDLS lamps far beyond any other manufacturer's lamps or flat lighting products on the market today. 
The best way we can describe this entire technical process is 'WOW" - it's Ultra-BrightTM! 

.A. Double the efficacy (1m/watt) 

.A. 50% improvement in lumen maintenance 

.A. Maximized lighting uniformity 

Think what this could mean for your application -
.A. Slashed power requirements 
.A. Greatly extended maintenance intervals 
.A. Enhanced display readability in bright ambient light 

Which type of lamps benefit- any hot or cold cathode, bent fluorescent lamp from 8mm to 25mm 
diameter. LCDLS proprietary manufacturing process eliminates any performance loss at the bends. 
Overall, LCDLs Ultra-Bright'M lamps now deliver more total lumen output for a given wattage input. 
Get improved display brightness, uniformity and readability. Brighter diffusion can work to substantially 
reduce device power requirements. 

What phosphor batch stability means -
LCDLS preferred phosphor sources and rigorous 
atch quality testing assures you of repeatable 

peak performance. Our special blue phosphor, 
a major improvement over the kind typically used in 
the industry, and our other superior quality 

\phosphors combine to increase luminance by up 
to 33%. Precision application of a measured, 
even layer of phosphor is the key to Ultra-Bright'sTM 
outstanding luminance uniformity and 
extraordinarily low lumen depreciation. 

How the protective layer contributes -
LCDLs advanced overcoating material and 
proprietary lamp processing techniques deliver 
significantly better protection against Hg ion 
bombardment of the phosphor layer and 
solarization of the glass. 

It all adds up to Ultra-BrightrM -an extraordinary 
advance in lamp life, efficacy and AMLCD display 
performance. 

LCD 
liGHTING, INC. 
37 Robinson Boulevard • Orange, CT 06477 

ULTRA-BRIGHT•M vs. STANDARD LAMP MAINTENANCE 
(Serpentine Lamp 15mm / 2torr / 1 06mw/cm~2} 
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ULTRA·BRIGHTTM vs. STANDARD LAMP MAINTENANCE 
(Serpentine Lamp 13mm / 4torr /204mw/cm"2) 
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Ph: 203 795-1520 · Fax: 203 795-2874 • E-mail : lcdlighting.com • www.lcdl.com 

This information is not intended to and does not create any warranties, express or implied, including any warranty of merchantability or fitness 
for a particular purpose. The relative merits of a lamp for a specific application should be determined by your evaluation. Patent Pending 
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WiU1 the SS200 family, 

you can precisely, 

automa tically, and 

completely measure 

display performance

and LhaL includes 

llaL panels. 

Complete tumkey 
syslem with compule1·, 
6-axis posilioner, 
monitor, sofiwm·e, and 
SS200 ram era syslem. 
Aulomalirnlly performs 
spnlial and luminanec 
mea UI'Cln!'IIIS. 

You can easily field upgrade 
to the more powerful SS2 10 
package, which provides all 
SS200 functions, plus m1 
integrated spectrometer fo r 
spectral analysis and color 
measurements. Includes 
response Lime measur·e
menl capabilily. 

For nal panelleslillg, a field upgrade to 
Ute 220 is easy. The SS220 prol'ides 
spectrometer-based otT-axis measurement, 
color ana lysis, color shift anrlluminance 
lcsling. Coupled with lhc SS2 10, this is the 
mosl romprrhcnsiH' lcsl syslem ever 
oiTcred- al a fmclion of I he cost of 
indivlclual tcsl in lrumcnls. Alllests are 
pcr·fonn ccl al Nt T-lr·accable accurary. 
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u· you cbecked all of the 
above and would like more information, 
call Microvision at (800) 951-5188. 

IMICROVISION 
I Dedicated to the 1eeds of the Display Industry 

550 High St., Suite 108/ Auburn, CA 95603 
Tel: (530) 888-8344/ Fax: (530) 888-8349 
Toll Free: I (800)931-3 188 
Email: microvsn.com 
Web site: http://www.microvsn.com 

lnternntionnl llt'll" 
JnJinn - AIIGO COlli'., 06 3'19 ~366 
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Red So Real It's Dangerous. 
There's an old saying, 11 1£ you mess with the bull, you get the horns." Well, Toshiba has learned that if you 
mess with perfection, you get some thing even better. After bringing superior brightness and higher contrast 
to its advanced Microfilter technology, Toshiba has set its sights on adding realism and color purity to its 
display images. Introducing Micro filter 99 CRT. By improving the red color filter and red phosphor, Toshiba 
has extended the color range by 5%, resulting in brighter colors and glowing red hues that ad d dimension to 
its images. No other CRT can match this realis tic color. Microfilter 99. Reds so b right, you might just say Ole. 

CRT 

-J~9 
In Touch with Tomorrow 

TOSHIBA 
http:/ /www.toshiba.com/ t aec 

Toshiba America Electronic Components, Inc., Electron Tube and Oovico Dlviaton : One Pkwy., North, Suite 500, Deerfield, IL60015 Tel :1· 800·879· 4963 

Circle no. 6 



Goldentek Display America, Inc. 
? I I "oW Crescent /w SUite 251. Anaheim, C~ 
lei 714)//44653 Fax 714)7744659 
r rnarl goldcntokd<VJaol com , 
11ttp //www goldontek com fw 
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ErgonomicaUy position your flat panel 
monitors, laptops and keyboards wherever 
you need them- with Ergotron's 
Adjustable Rotating Mounting S olutions 

Laptop 
Mounting 
Solutions 

• E~GO II::::COn® 
1.800.888.8458 http://www.ergotron.com 
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Almost 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 discrim inating customers, the moment they see it. 

Contact us for more information: www.ocli.com 

USA (707) 545-6440 (888) 312-0848 EUROPE (49) 6162-93030 JAPAN (81) 3-3225-897 4 
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Smart Integration in Flat-Panel Displays 

Using large-scale integration to combine many interface and controller functions on 
one chip reduces the parts count and improves manufacturability, but there are risks. 

by Doug Bartow 

E T-PANEL DISPLAYS (FPDs) are taking the 
computer market by storm; the sales growth 
rates for LCD monitors (LCMs), graphics pro
jectors, and plasma displays are reminiscent 
of the early days of personal computers (PCs). 

To remain competitive in a fast-growth 
arena, manufacturers can't stand still. TI1ey 
must constantly work to improve their pmrlucts 
by lowering costs, improving image quality, 
extending reliability, and adding new user fea
tures. Most of all, manufacturers must enhance 
the manufacturabjjjty of their products, making 
them easier and less expensive to produce. One 
key to achieving all these design objectives is to 
use "smart integration" in the display interface. 

Integration of discrete functions into a single 
chip can reduce parts counts and manufactur
ing costs - a strategy that has certainly worked 
for PC manufacturers over the past dozen 
years. But displays require smart integration 
because there are significant technological 
challenges to surmount when combining dis
play-interface functions. Designing high-per
formance analog and high-speed digital cir
cuitry into an integrated design requires experi 
ence in specialized mixed-signal design tech
niques. An integrated-interface product needs 
to satisfy cost- and size-reduction goals without 
sacrificing image quality or manufacturabili. ty. 

The typical LCM presents many opportuni
ties for integration (Fig. 1). Among them are 

Doug Bartow is Strategic Marketing Manager 
for Flat Panellnte1jaces, High Speed Con
verter Group, Analog Devices, Inc., 7910 
Triad Center Dr. , Greensboro, NC 27409; 
telephone 336j605-4145,Jax 336/605-4187, 
e-mail: doug. bartow@analog.com. 
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Combining analog interfaces with digital 
interfaces to provide "legacy compatibil
ity" with over 1 billion PCs in the world 
today, and still be "digital-ready" for the 
future. 
Combining interfaces with graphics-con
troller functions - the primary linage
related circuitry in an FPD. 
Reducing the number of interconnects 
and simplifyiitg board layouts to reduce 
distortions that affect image quality. 
Adding new features such as USB hub 
and USB client functions to flat-panel 
interfaces at little added cost. 

Integrating the Analog Interface 
Interest in the new digital flat-panel interfaces 
continues to grow, but the analog interface is 

Digilal Graphics 
Signal (e.g. TMOS) 

Analog Graphics 
Signal fo.g. XGA) 

Analog Video 
Signal (e.g. NTSC) 

USB 

still the predominant choice for LCMs sold 
today. Integrated analog interfaces such as 
Analog Devices' AD9884A and Philips ' 
TDA8752H have combined all of the tradi
tional analog functions required for a flat
panel inte1face in a single chip (Fig. 2). 11us 
fi rst step in iiltegration has led to lower costs, 
improved image quality, and simplified board 
layouts. 

Integrated analog-interface chips are being 
manufactured in high volumes using either 
nuxed-signal CMOS or BiCMOS wafer-fab 
processes. These high-performance processes 
are required if the chips are to meet the flat
panel-interface application requirements of 
!ugh-speed (> 100 MHz) analog-to-digital 
(A/D) converters with linearity specifications 
(INL/DNL) of typically ±0.5 LSB and input 

Panel 
Interlace 

(e.g. LVDS) 

On Screen Display 
1-----~ (OSD) Controller 

______.... Righi Speaker 

Display 
Panel 

Fig. 1: The system block diagram for a typicaljlat-panelmonitor presents many opportunities 
for system integration. 
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Fig. 2: Intewated ana loR interfaces such as Analog Devices' AD9884A combine in a single 
chip all of the traditional analogfimctions required for a flat-panel interface. 

bandwidths of >200 MHz. Standard CMOS 
wafer-fab processes do not provide the mixed
signal characteristics required to implement 
high-perfonnance analog signal processing 
and A/D converters. 

Adding the Digital Connection 
The next logical step in the integration of flat
panel interfaces combines both analog and 
digital interfaces on a single chip. This makes 
it easy to offer legacy-compatible displays 
that are also digital-ready for the future. More 
than one billion PCs in the world today have 
analog RGB display outputs; the analog inter
face in an LCM ensures that consumers can 
use their new monitor right out of the box. 

A digital interface in the same monitor may 
encourage consumers to choose a digital con
nection when upgrading their graphics card or 
computer system. It is widely accepted that 
most PC users keep tlleir monitors for 5-7 
years, and typically upgrade their PCs several 
times to take advantage of higher-performance 
technology before buying a new monitor. 
Dual-interface monitors allow users to continue 
to get a long useful life out of tlleir displays. 

Both the new Digital Display Working 
Group's (DDWG's) Digital Video Interface 

(DVI) v 1.0 standard and the Video Electron
ics Standards Association's (VESA 's) Plug 
and Display standard allow for such dual
interface monitors. Both of these direct
address display standards specify connectors, 
cables, and electrical characteristics that sup
port dual-interface monitors. Both standards 
also specify transition rrtin.imized differential 
signaling (TMDS) as the digital interface. 

The AD9887 Integrated Interface 
The AD9887 is t11e world's fi rst integrated 
dual interface for FPDs (Fig. 3). The analog 
interface is based on the AD9884A Analog 
Interface Design and operates at up to 140 
MHz for SXGA displays. The digital inter
face uses TMDS to also provide up to SXGA 
(1 12 Mpps) image resolution. These inter
faces share the same outputs, thereby saving 
48 pins compared with a two-chip analog/dig
ital interface design. The chip also provides 
automatic detection of the interface connected 
to the monitor, as well as an option that allows 
the user to select the interface over a serial 
data connection. 

The chip is avai lable in two grades: 
AD9887- IOO for XGA displays and the 
AD9887-140 for SXGA displays. This choice 

perrrtits designers to select the most cost
effective solution for their display. The 
AD9887 is now sampling, with production 
release set for December 1999. 

Cutting Down on Interconnects 
The image quality available from an FPD is 
largely dependent on the design and layout of 
the monitor interface board. One of the 
advantages of higher levels of integration in 
displays is that fewer interconnects between 
devices can lead to higher image quality. It 
has been notoriously challenging for display 
manufacturers to craft their interface boards 
with "noisy" digital circuits positioned next to 
noise-sensitive phase-locked loops (PLLs) and 
A/D converters, and still yield acceptable 
image quality. David Mentley, vice president 
of Stanford Resources, said monitor compa
nies "spend a lot of money, time, real estate, 
and effort to get an analog interface tllat 
works without artifacts, and not all of them 
are successful ." Higher levels of interface 
integration prorrtise to simplify board designs 
and produce image quality superior to that 
nvni lnblc in older discrete-component board 
designs. 

Integrating Control Functions 
Early graphics-controller products (also 
referred to as scalers or zoom scalers) such as 
the Genesis gmZl typically contained only the 
image-scaling function and required that otller 
flat-panel-monitor electronic functions be 
handled by separate peripheral chips. Frame
rate conversion, a frame buffer, an external 
PLL, a rrticrocontroller, an OSD controller, 
and EEPROM chips were required to com
plete a display board. 

Second-generation graphics controllers 
such as tlle Macronix 88282 and the Sage 
Cheetall 2 integrated botll scaler and frame
rate-conversion functions on a single chip. 
Third-generation graphics controllers such as 
the Pixel works PW364 controller have inte
grated all the digital circuit functions on a sin
gle chip, resulting in higher image quality, 
lower cost, and simpler board layouts. 

Boarding the Bus 
LCMs offer a smaller form factor, which leads 
designers to consider integrating even more 
user features into this kind of display. Witll 
USB quickly becoming tlle preferred commu
nications connection for PC peripherals, it is 
natural to place USB hub and client functions 
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AD9887 

Fig. 3: The AD9887 is the world'sfirst integrated dual - both analog and digital - inteiface 
for flat-panel displays. It supports an SXGA screen resolution in either digital or analog 
format. 

in a desktop LCM. The USB 1.1 data rate of 
12 Mb/s is sufficient for a wide range of PC 
peripherals, such as telephones; digital cam
eras; keyboards; mice; digital joysticks; 
tablets; wireless base stations; cartridge, tape, 
and floppy drives; digital speakers; scarmers; 
and printers. The higher bandwidth of USB 
2.0 (products will be available in the second 
half of 2000) will permit higher functionality 
in PC peripherals, including higher-resolution 
video-conferencing cameras, next-generation 
scanners and printers, and fast storage tmits. 
The higher data rate (> 120 Mb/s) of USB 2.0 
will also open up the possibilities of exciting 
new PC peripherals. 

Nearly all of the LCMs on the market today 
featuring USB hubs have the connectors and 
associated circuitry located in the monitor 
base. But the VESA Flat Panel Physical 
Mounting Interface Standard (FPPMIS) 
describes a standardized mounting scheme for 
detaching the monitor base and attaching LCD 
panels directly to wall and arm mounts to 
maximize desktop s pace. To comply with 
FPPMIS, USB hub circuitry and connectors 
must migrate onto the monitor electronics 
board located on the back of the LCD paneL 
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Consistent with smart-integration design 
strategies, flat-panel-interface products wi ll 
soon integrate USB hub functions on-chip to 
comply with FPPMIS, save board space, and 
further reduce overall monitor cost 

A Question of Complexity 
Some graphics-controller manufacturers are 
desigrting and producing integrated analog 
interface/graphics controllers on a single chip. 
These integrated products are primarily 
focused on the XGA (100 MHz or Jess) screen 
resolution, and promise lower costs and sim
plified board layouts. Although they empha
size a "single-chip implementation," they often 
still require one or more external PLLs, micro
controllers, OSD (on-screen display) con
troller, EEPROM memory, and other external 
circuitry. These integrated analog-interface/ 
graphics-controller products are typically lim
ited to the scaling of lower-resolution images. 
Frame-rate conversion is either not avai lable 
or requires an external frame-rate controller 
and external frame-buffer memory. 

To be cost-effective, this integration strat
egy requires the use of either a 0.25- or 
0.35-l.lm digital CMOS fab process since the 

majority of t11e die area is made up of digital 
gates. Embedded DRAM processes are being 
used in some cases to integrate large frame
buffer memory on-chip with the graphics con
troller, but are not well suited for implement
ing high-performance analog functions. 

To optimize high-performance analog cir
cuitry, a mixed-signal CMOS fab process is 
needed. Because mixed-signal processes are 
not commonly used and designers with high
performance mixed-signal experience are still 
rare, the analog perfonnance - visible as 
degraded monitor image quality - of tllese 
early integrated products suffers when com
pared to stand-alone analog-interface products. 

Test for Success 
Integrated-interface/graphics-controller prod
ucts are true mixed-signal devices that require 
100% high-speed mixed-signal electrical test
ing to ensure the highest-quality performance. 
Mixed-signal test solutions for AfD converters 
are now nearly as complex as the chip design 
itself 

Digital designers are well versed in the 
development of digital test programs in which 
test vectors are usually input into automatic
test-pattern-generator (ATPG) software to 
develop a digital test pattern. Joint Test 
Action Group (JTAG) boundary-scan and 
internal-scan techniques are also used to ver
ify 98% or more fault coverage in the digital 
circuitry. Ex.isting digital logic testers are fre
quently used to test t11ese digital circuits. 

But high-performance mixed-signal cir
cuitry requires "at speed" testing to verify 
electrical performance. Testing high-speed 
analog circuitry requires both a test-develop
ment engineer to develop code and tmique test 
hardware to make precision measurements of 
j itter, signal-to-noise ratio (SNR), and linear
ity of the A/D converters. High-performance 
mixed-signal test platfonns such as the Tera
dyne Catalyst and the LTX Fusion combine 
the capabilities of testing high-performance 
analog circuitry and the high-speed high-pin
count digital circuitry contained in an inte
grated device. Integrated-interface products 
that are not rigorously tested using high-per
formance mixed-signal test platforms may 
have critical variations in their performance as 
a result of normal distributions in wafer fab 
processing. 

An "out-of-spec" component can cause 
serious problems for LCM manufacturers with 
demanding product schedules and limited 



engineering resources. For example, consider 
an interface product with a lot-to-lot variation 
in a critical parameter that affects only 10% of 
the lots tested. Should the supplier not be able 
to screen out all these offending units, the 
monitor manufacturer would be forced to add 
additional testing to 100% of its monitors 
which adds cost to the finished products. Pru
dent designers are now asking more questions 
about how integrated-interface products are 
being tested to ensure they receive only prod
uct of the highest quality. 

Moving to the Next Level 
Smart integration is the key to increasing the 
success of LCMs and other direct-address dis
play products. The reduced parts counts can 
improve image quality, cut costs, reduce size, 
and make the products easier to manufacture. 
But the resulting components are highly com
plex. Unless the components are properly 
designed and thoroughly tested, attempts at 
higher levels of integration can produce disap
pointi ng results. EngiJ1eers need to look 
beyond product specifications to make sure 
they hove n component that they can count on 
for their display designs. • 

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 Analys is, Market 
Research, Demographics 

H.L. Funk Consulting 
7 Diane Court 

Katonah, NY 1 0536 
Telephone/Fax: 914-232-3530 

E-mail: 
consult@ hlfunk.com 
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Polar Vision is o leading 
manufacturer of op~col 
filters for contrast 
enhancement, sunlight 
readability, viewing 
angle control, vandal 
resistance, onli-j]lore, 
EMI/RFI shielding, and 
anliieflection -for CRT's, ATM's, 
touch screens, and flat panel displays. 
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The Smart Choice 
in Digital 

Video Generators 

If you service, repair, evaluate or 
engineer modern Flat Panel Devices, 
the Astra VG-826 is the Digital 
Generator for you. 

It's small and light enough to fit in 
your briefcase, yet has the performance 
to drive any single or multiplexed 
Flat Panel Device with a resolution of 
24 bits per pixel up to a multiplexed 
frequency of 120MHz. 

It can be programmed and oper
ated from a PC or with the RB-6% 
"Remote" frontpanel or operated 
only with the RB-614C Controller. 

Make the S111nrt Choice ... 
Contact TEAM. 

Call 1-800-338-1981 or visit us at 
http://www.team-systems.com 

___ JJ_E .... ~M 
"Test And Measurement Technology" 
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Are Head-Mounted Displays Going 
Anywhere? 

Just as most of the growth of LCDs has been in new applications, the early 
growth of consumer-friendly HMDs will be in enabling new packaging of 
traditional systems and new systems that could not exist without them. 

by Tom Holzel 

0 NE OF THE QUICKEST WAYS to tum any 
end user off is to replace mundane display 
equipment that still does a first -rate job with 
second-rate technology notable chiefly for its 
novelty. For example, active-matrix LCDs 
(AMLCDs) have been used to replace the 
CRTs displaying television programs on com
mercial aircraft. While the p"ackaging and 
power advantages of the AMLCDs are enor
mous, the viewing experience remains dis
tinctly second-rate. 

Another novel display technology that has 
been attempting to muscle its way into our 
limited attention bandwidth is the head
mounted display (HMD). In this class of 
devices, a virtual image that appears to hover 
about 18 in. in front of the viewer is projected 
directly into the viewer's eyes. Is this another 
LCD-Iike "improvement" on the CRT view
ing experience? There is no question that the 
packaging of most HMDs is far smaller than 
that for the direct-view CRT, and sometimes 
even smaller than that for the slender direct
view LCD. So in that sense, yes, HMDs can 
offer packaging advantages. But bow does 
their image quality compare to the direct-view 
screens of CRTs and LCDs? 

Tom Holzel is Vice President of Marketing 
and Sales for the MicroOptical Corporation, 
33 Southwest Park, Westwood, MA 02090; 
telephone 781/326-811l.ja.x 781/326-4110, 
e-mail: tholzel@aol.com. 
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Immerse or Augment? 
HMDs fall into two basic types: inunersive or 
augmented. An immersive HMD essentially 
replaces a viewer's natural vision with an 
electronic one; an augmented HMD adds 
information to the relatively unobstructed 
view ofthe user. 

lmmersive displays generally require that 
the viewer be shut off from the real-world 
view. This arrangement is often preferred for 
video games, as well as for virtual-reality 
devices that allow a viewer to, for example, 

visuaLize himself walking - or more likely fly
ing - about an artificial terrain. These dis
plays are often binocular and wide-angle, and 
require high resolutiuu to create an adequate 
illusion. Stereoscopy is possible. The appara
tus to create such images is generally bulky 
and covers the head and eyes. Motion sick
ness can become a problem for some users. 

Augmented displays merely create small 
windows of infonnation in the field of view 
that lets a user see data while viewing the real 
world. Generally, the user of an augmented 

Minding Your HUDs and HMDs 
A head-up (not "heads-up") display (HUD) is a fi xed optical system first used in fighter 
aircraft - and soon to appear in a Cadi llac. By projecting a virtual image into the eye of 
the user, it can be used in a fighter as an electronic boresight that allows a pilot to center 
the aircraft on a target while still maintaining cri tical visibiLity of the surrounding envi
ronment. In a Cadillac, a Raytheon-built night-vision sensor wi ll show an image well 
beyond tl1e range of tl1e vehicle's high head lamp beams. 

The difference between HUDs and HMDs is tllat the former is fixed, and the viewer 's 
eyes must be focused on the sweet spot where the virtual image is visible. The HMO, on 
tlle otller hand, is attached to the head - or to a helmet; the acronym originally stood for 
"helmet-mounted display" - so as to move with the viewer's head. This keeps the image 
centered in the user's field of view. 

Other significant differences are that a fighter pilot 's HUD images are generally 
formed on a stroke-written CRT with image luminance as high as 40,000 fL, which can 
produce a contrast ratio of 2: I against sunlit clouds. The HUD is generall y a large and 
complicated device, but it is mounted behind the cockpit bulkhead, and tl1us has the 
advantage that tlle pilot doesn ' t have to wear any of it. 
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MiaoOptical Corp. 

Fig. 1: The clip-on version of MicroOptical Corporation's EyeGlass Display (EGD) is light, 
surprisingly comfortable, and transparent, but intrudes slightly into tlte side view. 

display, while perfonning a task that requires 
viewing of the real world, also benefits from 
being able to glance at supporting data, warn
ings, etc. Augmented displays have a nar
rower field of view (typically 10-12°) than 
immersive displays. 

Depending on the particular task, QVGA is 
a perfectly adequate resolution for a simple 
data display of, for example, speedometer and 
oil-pressure readings, heart and respiration 
rates, an oscilloscope waveform without 
accompanying text, and many sonoscopes. 

VGA is needed to read windows-formatted 
text and icons, maps and circuit diagrams, and 
dismounted-soldier FUR imagery. SVGA 
requires the widest viewing angle, although 
practical uses for that resolution have not been 
demonstrated yet. Product designers do not 
anticipate that users of augmented displays 
will spend hours reading dense text or poring 
over massive spreadsheets, applications in 
which SVGA resolution would indeed be 
greatly appreciated. 

It must be emphasized that a primary bene
fit of augmented displays is that natural vision 
is not appreciably obstructed. Thus, a heli
copter pilot or a soldier peering at a FUR 
image does not lose precious peripheral 
vision, which is necessary to warn the user of 
lateral movement. A race driver will not miss 
sensing another driver trying to pass, and an 
anesthesiologist will not be prevented from 
noticing the skin color or movement of the 
patient that is being monitored electronically. 

While HMDs may offer viewing quality 
suitable for auxi liary information in some 
applications, in others they offer superior 
viewing perfonnance. Helicopter pilots flying 
nape-of-tJ1e-earth missions at night quite natu
rally wish to avoid flying into treetops and 
church steeples. Current infrared (IR) goggles 
are huge contraptions that often block forward 
"natural" vision. But viewing in theIR spec
trum is not enough. Computer data is needed 
as well. For example, night-vision (NVIS) 
goggles do not have the resolution to detect 
power lines that can snatch a helicopter out of 
the sky. So power lines are detected by radar 
and merged into the pilot's NVIS-goggle 
view. 

Packaging Is Crucial 
One feature common to many HMDs is their 
w1gainliness. Fighter pilots refuse to wear 
any head-mounted excrescences tJ1at might 
brush the lip of their cockpits if they must be 
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MicroOptical Corp. 

Fig. 2: Many users of the integrated version of the EGD prefer that the combiner cube be 
positioned high in the field of view so that the view down and horizontally forward is completely 
clear. 

catapulted out in an emergency. Nearly half 
of ejectees suffer some sort of injury anyway 
- generally to the back, or to an arm or a leg 
that did not quite clear the cockpit. The possi
bility of having a device attached to the head 
catch on something on the pilot's trajectory 
out is too horrifying to contemplate. 

Also, at the 9 g's of gravity experienced in 
a tight turn, bulky HMDs can exert painful 
added torque on a pilot's neck. Even in nor
mal use, the sheer inertia of large HMDs may 
prove annoying no matter how well the device 
is fitted to the user. Civilian users may object 
to being ridiculed in public because of a 
cyborg contraption that appears to be attack
ing the head. 

But let's get back to the original question: 
Is the virtual image as good as that of a life
sized direct-view display? The simple answer 
is that in most optimal viewing environments , 
no it is not. The primary reason is that the 
optics that would be required are prohibitively 
expensive at this time. This means HMDs 
will not replace laptop screens in the near 
future except where their use provides tempo-
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rary or situational benefits, such as a high 
degree of portability, privacy, or low power 
consumption. But this can be the case more 
often than expected. 

When an HMD Is Necessary 
What happens to a user's 14-in. laptop screen 
when the passenger seated directly in front of 
the user leans back for a snooze? In that situ
ation, a clip-on HMD might save the day. But 
once the seat "returns to the upright position," 
the full-sized LCD image is preferred - unless 
streaming sunlight ruins the viewability. 

It's even possible to conceive of airlines 
passing out clip-on HMDs just as they now 
pass out headphones. This would solve the 
LCD seat-installation nightmare, the privacy 
issue, image brightness and contrast issues 
imposed by uncontrolled ambient lighting, 
and the tilted-way-back seat problem. HMDs 
are more efficient to operate, so power con
sumption is reduced as well. 

The MicroOptical Corp. differentiates its 
unique HMDs by calling its devices EyeGlass 
Displays (EGDs). The name derives from the 

fact that EGDs are not attached to the head or 
a helmet, either attaching to conventional eye
glasses as a clip-on model or being integrated 
(nearly invisibly) into the eyeglass frames 
themselves. 

The clip-on EGDs have the advantage that 
the eyeglass wearer supplies his or her own 
prescription lens and mounting apparatus. 
Those not requiring corrective lenses must 
wear plano-lenses - a strong safety feature. 
The eli p-ons can also be shuttled from one 
user to another, but while transparent, they do 
intrude slightly into the side view (Fig. 1). 

The integrated eyeglasses must be fitted by 
an optician to ensure that the combiner ele
ment is correctly located and facing the pupil. 
This version gives completely clear vision in 
all directions (Fig. 2). The tiny combiner 
cube may be transparent (50%). Being out of 
focus, it quickly becomes unnoticed. Many 
users have preferred the combiner cube, 
which projects the image into the eye, to be in 
a slightly "up" position, so that the view down 
and horizontally forward is completely clear. 

Leaping the Ergonomic Hurdle 
Head-mounted displays have long been an 
engineering solution unwilling to solve an 
ergonomic problem. With the advent of 
lightweight and invisible (or really cool-look
ing) EGDs, we expect that many product 
designers will find they have had problems 
that were waiting for this solution. In certain 
products now using direct-view displays, the 
large screens may be replaced by EGDs, or 
bundled with them to provide a choice of 
either. 

As the optical viewing systems of HMDs -
even non-EGD HMDs - improve in quality, 
become less expensive, and become lighter in 
weight, they will be able to compete with 
direct-view displays in many applications. 
And, in a number of applications, they will be 
able to offer a superior viewing experience. • 

Please send new product releases or 
news items to Information Display, 
c/o Palisades Institute for Research 
Services, Inc., 411 Lafayette Street, 
2nd Floor, New York, NY 10003. 



We made it 60x better. 
The PR~-705 spectroradiometer. It's the latest in the long line of SpectraScan~ 
instruments. The standard for accurate light and color measurement. The portab le 
PR-705 is 60X more sensitive than its predecessor, to allow testing of instrument 
panels, LCDs and other FPDs at light levels as low as 0.003 cd/m~ 

Use it stand-alone to measure displays inside automobiles and cockpits. Measure 
CRTs, LEOs, flash lamps and light sources in the lab with easy-to-use SpectraWin• 

software. Or control the PR-705 remotely by sending ASCII 
commands over a RS-232 interface. 

No matter what your application, 
the PR-705 is the best choice. 
• The highest sensitivity and accuracy are guaranteed by 

a cooled detector, low-noise electronics and NIST-traceable 
calibration. 

• Six apertures and patented Pritchard® optics make it possible to measure 
targets down to 0.02 mm with bandwidths as small as 2.5 nm. 

• Optics are designed for precise display measurements with low acceptance 
angles and minimal errors due to lens flare and polarization. 

• Built-in floppy drive and parallel printer port eliminate the need for an 
external computer. 

The PR-705 is the solution for all your brightness and color quality problems. 
Call us today for a demonstration. 

PHOTO RESEARCH, INC. 

9731 Topanga Canyon Place, Chatsworth, CA 91311-4135 
Phone: 818-341 -5151 • Fax: 818-341-7070 
http:/ /www.photoresearch.com 
e-mail: sales@photoresearch.com Circle no. 13 



The low-cost 

solution to glare control for 

CRT and flat panel display applications. 

Now, there's an affordable, low-cost solution to glare control 

for computer screens, televisions, flat screen and electronic displays, 

and even glass display cases. 

Pilkington OphiEC™ Anti-Reflective Glass. 

With a pyrolytic anti-reflective coating that's actually bonded 

to the swface of the glass while the glass is being made. 

So not only is it more economical, but more durable as well, 

for easier handling, fabricating, tempering, bending and more. 

That means faster tum-around and lower costs, too. 

And that's the bottom line. 

For more information, visit us at www.pilkington.com/specialty or contact your 

Pilkington representative. 

Pilkington Libbey-Owens-Ford, Specialty Glass Products 
P.O. Box 799, Toledo, OH 43697-0799 
Tel: 4 I 9 247 4724; Fax: 4 I 9 247 45 I 7 

C l999 P1lk•naton l.ibbcy-QwcnJ-Ford. OphTEC"' Glass is a lnldcmark or Pilkington. 
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So easy on the eyes, it 

even makes your bottom 

line look better. 

0 
PILKINGTON 

P.O. Box 799 

8 11 Madison Ave. 

Toledo, OH 43697-0799 

Telephone 419 247 4724 

Fax 419 247 4517 

www.pilkington.com/specialty 

Q l9991'ilklnli,IOn Ubbcy..QwcJt'(·FOfd 
Note; Spctilitut•ons subjccllo change. 

Pilkington OptiTEC™ Anti-Reflective Glass 

Manufactured on-Line with a durable pyrolytic Equally as important, Pilkington OptiTEC 

coating, Pilkington OphiEC Anti-Reflective Glass Anti-Reflective Glass reduces glare (reflected Light 

offers all the benefits of an on-line coated glass: intensity). As a result, eye strain is minimized, 

easy handling, fabricating, cutting, tempering, readability is increased and the work place becomes 

bending and more. Bottom line, that means faster 

tum-around times and reduced labor costs. 

Tnmsmisslon ofOphlEC Gluss 
Compared to Clcut· Glass (3.2mm) 

100.00.------------------, 
90.001::=:::=====-----------==-l 
80.00 - -....;;:: 

70.00 

611.00 

58.00 I-

.oo.oo ---------30.00 

20.00 

IO.ID 

0.00 
-100 <58 6110 658 700 

Total RcOcctancc ofOphlEC Glass 
Compared to Clear Glass (3.2mm) 

1 0.0,------------------~ 

9.0 

Front Sur face RcOcctance or OphlEC Glass 
Compared to Clear G lass (3.2mm) 

8.0,-------------------, 

7.0 

6.0 

8RI (glm) 
8 llll (Clear OphTECJ 
8 ltD (Grey OphTEQ 

~ 5.0 

~ ... or---------------......,.LI 
~ 
~ 3.0 

700 

Pilkington OphlEC Anli-Rcncctl\'c Glass Performance Data 
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ProdiiCI Rrllectutt T I'IIUIIIIn~ Resislure 

(%) (%) (ohmslsquan:) 

Clear 
<5.3 89.5 +/- 1.0 <250 OphlEC 

Gre~ 
Opfi C <1.8 45+1-2 <600 

a more productive, user-friendly environment. 

P roduct Features 

e LOWER-COST alternative to complete 

or expand an existi11g anti-reflective g lass 

product line. 

e PYROLYTICALLY COATED on-line clear 

base glass, using a patented chemical vapor 

deposition process, which fonns a hard coating 

that offers unlimited shelf life, minimizes rubs 

and scratches and will not oxidize or change 

color over time. 

e IMPROVES COMFORT by minimizing 

reflection and glare, reducing eye strain and 

fatigue, increasing readability and enhancing 

overall ergonomics. 

e EASILY FABRiCATED, the durable pyrolytic 

coating can be handled, cut, insulated, laminated, 

heat-strengthened and tempered using standard 

techniques. 

e BENDABLE Pilkington OptiTEC Anti

Reflective Glass is easily heat-processed and 

bent after production for distinctive applications, 

unlike soft or sputter-coated glass products. 

e ELECTRICALLY CONDUCTIVE for 

reducing electromagnetic interference and 

dissipating electrostatic charges. 

e IDEAL APPLICATIONS include CRT 

monitors, LCD pa11els, televisions and HDTV, 

aftermarket glare filters, solar panels, display 

cases, fiamed picture glass and even 

automotive dashboards and displays. 

e TRANSMISSION: available in clear and 

reduced transmission grey coatings for contrast 

enhancement. 

e AVAILABLE IN 2.3mm and 3.2mm. 



Single-Board Computers: Expanding 
Applications for Flat-Panel Displays 

As single-board computers (SBCs) get smaller and more 
powerful, they are appearing in more applications - from 
industrial controllers to sub-notebook PCs. 

by Fred B. Salloum 

I Internet has changed everything. We 
now view information differently and expect 
to have access to it anytime, anywhere. Con
sumer and industrial applications rely on new 
devices in adclition to traditional computers to 
deHver information in new ways. Liquid
crystal displays (LCDs) - often in combina
tion with touch-screen technology - play a 
visible role in these new products. 

A fourth component, single-board comput
ers (SBCs), is necessary to make information, 
people, and fla t-panel displays (FPDs) work 
together in the broadest range of appHcations. 
These devices can be found in many places 
where one might not expect to fmd a com
puter: 

Automotive navigation systems. 
Systems that track graiu-harvest details 
in a combine. 
Home-security systems. 
Glucose-monitoring devices that reduce 
the need for repeated injections. 
Golf carts that can provide an overview 
of the ninth hole's sandtraps or send 
refreshment orders to the clubhouse. 

These devices exist today, and all share a 
common attribute; they combine a visually 

appealing FPD with an SBC. Such designs 
are quickly becoming significant tools to help 
us conlrol and interact with our enviromnent. 

In the Beginning 
This communications revolution got its start 
in industrial process control, where operators 

Applied Data Systems. Inc. 

Fred B. Salloum is Director of Marketing at 
Applied Data Systems, Inc., 9140 Guilford 
Dr., Columbia, MD 21046; telephone 
301/490-4007, fax 301/490-4582, e-mail: 
fsalloum @jlatpanels. com. 

Fig. 1: Single-board computers (SBCs), such as this ADS Graphics Client, can pack in power
ful processing and commttnicationsfeatures, and connect to a wide range of displays. 
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on manufacturing floors ran heavy-duty 
machinery for making industrial and con
sumer products. New technologies made it 
possible to achieve greater efficiency by pro
viding better control of the machinery. The 
term "man-to-machine interface" (MMI) 
became a buzzword, and the combined use of 
touch screens, LCD flat panels, and SBC solu
tions grew rapidly. Operators were able to 
obtain specific details such as production-run 
quantities, pressure l.imits, and temperature 
levels for the process in real time 

The MMI improvements have allowed the 
individual to interact with a machine at levels 
never previously thought possible. Instead of 
human operators having to monitor the sys-
terns to see if they are climbing above prede-
fined limits, an SBC can monitor them. 
Should a problem occur, the SBC can notify 
the operator - perhaps with a flashing red 
light - and possibly fix the problem before the 
operator even has to look into it. The result is 
greater efficiency, fewer human operators, 
and more consistent and reliable operations. 

A G rowing Role for SBCs 
Over the past 15 years, the personal computer 
has evolved from a machine the size of a 
desktop to a wireless device that fits neatly 

~DRAM (1o 32 MBJ 11 

into the palm of the hand, communicating 
with other computers from SBCs to main
frame systems. Computers now "talk" to one 
another as easily as people talk over the 
phone, although computers can transfer infor
mation at much higher rates. These 
exchanges can take place across a versati le 
range of connections, including wired net
works, telephone lines, radio waves, and 
infrared light. 

SBC-based systems are in use for every
thing from barcode-scanning inventory 
devices to the ubiquitous automatic teller 
machine (ATM). They help farmers seed 
their crops and harvest them, and they help 
health-care workers store, process, and trans-
mit vital information through sophisticated 
medical devices. 

SBC Advantages 
One popular device on the market is the 
PC104. These are complete PC-level comput-
ers that can provide the processing power of 
an 80486 or Pentium processor if required by 
the application. The drawback to PC104s is 
that they still require daughterboa.rd~ to pru-
vide support circuitry and interfaces. 

In contrast, SBCs do not require daughter-
boards or their connectors, which results in a 

II Flash (1o 16MB) ~ 1

11 
PCMCIA II j USB Sluve II 

Codec - UCB 1200 Smurt Conliguruble l Os 
10 Digilnl lOs 

~ SA-1100 ~ 
8x8 Keypud + 7 Digi1al lOs. or 

4x i0-Bi1 Analog lnpu1s 
4 Wire Analog Touch Screen 

8 Analog+ 15 Digi1nl lOs, or 
23 Digi1nl lOs 

Spcnker, Microphone 

1 i '\ 
Panel Driver I Ethernet I Serial Communications 

Up 10 16-Bil Color RS232 
VEE Gcncro10r RS 232, IRDA or TTL 

Bnckligl11 PWM RS 232 or RS 485/422 
' 

Fig. 2: This block diagram of the ADS Graphics Client indicates the high level of integration 
on a single board, from Ethernet and keyboard to PC card and display intelfaces. 

more integrated product with fewer compo
nents that is easier and less expensive to man
ufacture. For example, if an application 
requires an Ethernet network interface, it can 
easily be made part of the SBC design. 

SBCs are cost-effective to produce, and can 
easi I y be reconfigured for speci fie s ize and 
shape requirements. Often, the SBC is 
smaller than the FPD, which gives designers 
great flexibility in creating new products. 
While active-matrix LCDs (AMLCDs) remain 
too expensive for many SBC applications, the 
lower-cost passive-matrix LCDs provide an 
affordable solution. 

Processing Power 
A key component of any SBC is its micropro
cessor. These tend to be designed for mirtirnal 
power consumption and for support of a wide 
range of operating systems. 

One popular processor is the Intel Strong
ARM chip. This reduced-iJ1Struction-set com
puting (RlSC) device provides the processing 
power required to handle soph.isticated appli
cations. The chip also has the added advan
tagt: uf im:luuing an LCD-panel controller 
with software-configurable registers. As a 
result, the device can be reprogrammed to 
work with a 3-in. monochrome low-resolution 
passive-matrix panel or a 15-in. SVGA color 
active-matrix panel in just minutes. The 
StrongARM draws less than 200 mW, and 
there are plans for future generations to draw 
as little as 30 mW. This frugal power con
sumption extends battery life in handheld 
devices. Hewlett-Packard's Jomada palm-top 
computer is one product based on the Strong
ARM processor. 

In addition to its processor, an SBC must 
have an operating system (OS). Most applica
t.ions do not require as complex an OS as 
DOS, Windows, or the Macintosh OS, but 
instead can rely on an embedded OS - one 
that can be stored on a ch.ip within the device. 
Microsoft's Windows CE is a popular choice 
for many devices, in part because it is rela
tively easy to port applications from the regu
lar WiJ1dows OS. Other choices include OS-9 
from Microware, VxWorks from WindRiver, 
and Nucleus from Accelerated Technologies. 
For Web-access applications, it is possible to 
run Java applications with OS-9 or VxWorks. 

Anatomy of a n SBC 
The new Graphics Client from Applied Data 
Systems (ADS) provides a good example of 
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Simplicity 
with 
Power. 
That's the Klein VPG250. 

yes 
• Progranunable custom patterns? IRJ 
• Displays and rw1s DDC 1/ 2B from test unit? 1RJ 
• Progranunable timings? 1RJ 
• Pre-loaded VESA timings? 1RJ 
• Displays xyY from colorimeter accessory? 1RJ 
• Helps test work flow smoother? IRJ 

Call today for a FREE five-day trial! 
II!IKLEJN lnstrume?ts Ill CorporatJon 

2236 SE Belmont St, Portland, OR 97214 USA 
tel503.245.1012 fax 503.245.8166 

sales@kleininc.com www.kleininc.com 
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Bergquist Touchscreen ·Other Touchscreens.· 

When You Put A Bergquist 
Touchscreen Next To Others, 

The Comparison Is Clear. 
With Bergquist, you do? 't see the effect of the separator dots so your panel display 

stays clear. In .a stmple stde by.side comparison with the touchscreen you're using now 
?nd a Bergqut~t touchscreen, tt's easy to see greater clarity. Brilliant colors, sharper 
tmages an~ crtsper wards, will all make your touchscreen easier to read and navigate. 
Better clartty, better product. See the clear difference today. Ca/11.800.949.4021 

• 

301 Washington Street, Cannon Falls, Minnesota 55009 507.263.3766 Fax 507.263.5085 
www. bergquist compan y.com 
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I display applications 

an SBC's capabilities (Fig. 1). The device is 
only 4 x 6 in. and less than 0.75 in. thick. The 
one board contains all the circuitry and con
nectors needed for coupling a variety of input 
and output components. The actual feature set 
can be varied to meet speci fic applications 
requirements. 

The board's block diagram indicates the 
wide range of support features available on a 
typical ADS Graphics Client board (Fig. 2). 
One can easily connect a microphone, speaker, 
keyboard, numeric keypad, lOBaseT Ethemet, 
USB, or serial devices. The board also sup
ports Infrared Data Association (lrDA) con
nections and a PC card (PCMCIA) slot, as 
well as digital and analog sensor inputs. 

Perhaps most interesting are the board's 
display-support features, which include a pro
grammable digital interface with 8-bit color 
depth (4092-color palette) that can be config
ured to work with passive- or active-matrix 
panels at resolutions from quarter-VGA (320 
x 240 pixels) to XGA ( 1024 x 768 pixels). 
The board also provides the power and control 
for a backlight, including the abi lity to tum it 
on and off. There is even circuitry to support 
touch-screen analog inputs. 

Small Wonders 
SBC technology will he lp make it possible to 
expand our access to infonnation in new 
ways. Still images and text, as well as full
motion video and sow1d, can be delivered by 
inexpensive systems smaller than their dis
plays. One may be able to get news, weather, 
sports, and other information while standing 
in the checkout line at the supermarket, at the 
gas pump, or in an elevator. Of course, one 
should be prepared for this information to be 
interspersed with advertisements and other 
product-marketing information. 

Their low cost, design flexibility, high level 
of integration, and s mall size give SBCs an 
advantage over other approaches when creat
ing a product to solve a particular applications 
problem. Their versatile feature set is also 
ideal fo r cormecting with a wide range of dis
play technologies, including those available 
today and new displays that may become 
available in the future. • 



Make a Battery 
this Big , 

Last like a Battery 
This Big 

KENT ChLcU· No PoWER DISPlAYS 

DESIGNED FOR PORTABLE EQUIPMENT 
Unlike corwentional LCD units, Kent ChLCD (Cholesteric Liquid Crystal Display) use power 
only to generate images- not to update, or refresh images, In fact, ChLCD images can be 
displayed indefinitely- seconds, hours, weeks or even years -without consuming a 
millijoule of power. It makes these displays ideal for any 1)1>e of portable equipment where 
increasing battery life is important. 

EASIEST TO Rrll\0 REFLECTNE DtSPLAY TECHNOLOGY 
ChLCD displays also offer better viewing than conventional LCD displays - especially in 
direct sunlight. With a 360 degree viewing cone and very high contrast, ChLCD displays 
offer exceptional reflectivi~·. without back lighting. 

Ghl TilE FACTS 
To learn more about this technology that enables you to do more, callus at 
330-673-8784 or visit our website at Wllw.kentdisplays com/pd. 
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A MANNING VENTURES BUS INESS UNIT 

Kent Displat"S, Inc. • 343 Portage Boulevard • Kent, Ofl44240 • Phone: 330.673.8784 • Fax: 330.673.4408 
lnrernet: hllp://ll'lvw.kentdispla)-s.com • E-mnil: sales@kentdisplars.com 

~.nol~.p:tclEnfDapll•!t.k ~~hoo k f.. e.fll,..,.. ladft\I.W. h\~111 "•tt•• t.!\JI1• 

~I..,...Wo:c.f011r.._ ,:IG~9\~! lv.~ti ii)J."t4 T.n18III~JI I'CT1l1' (.ar-....I.Llon-.t-l.1fMUM \ fiiJ•J \1~111\i)l lf.!O')W." !otllti'P*""I'ft!1oDJ.. 

1/4 VGA "No Power" 
Display Modules 

Kent Displays' 1/4 YGA ChLCD "No Power" 
design not only provides exceptional readability but 
also requires no power 10 maintain displayed 
images, only to change them. Because power isn't 
constantly used to retain the image, expect 
exceptionally long battery life. Ideally suited for 
ponable battery-operated producls, this unit is 
excellent for displays that must be readable at any 
angle, even in direct sunlight. 

The 114 YGA format is ideal for ponable 
communication devices, data collection products, 
global positioning systems and more. Available with 
or without an on-board controller, in 4 color 
combinations: yellow/black, yellow-green/black, 
green/black or blue/white. This display features an 
imaging area of 4.48 in. by 3.36 in. with a pixel 
resolution of 72 dots per inch. 

KENT Displays, Inc., 330-673-8784 
E-mail: sales (g) kentdisplays.com 
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1/8 VGA "No Power" 
Display Modules 

KENT 118 YGA display modules feature 
ChLCD technology for no power consumption 
except for image generation. This technology also 
provides high contra t and a wide viewing angle. 
They are available with a standard resolution of 100 
dpi and an active viewing area of 40.6 mm by 61.0 
mm ( 1.60 in. by 2.40 in). They're ideal for 
applications such as portable communications, data 
collection, global positioning systems and more. 

KENT Displays, Inc., 330-673-8784 
E-mail : sales @ kentdisplays.com 
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Take a Trip to "Technology Island'' 

In LCD panel and monitor production, Taiwanese manufacturers 
are planning to hold most of the cards for a winning hand. 
Computex Taipei is where the plans unfold. 

by Bryan Norris 

Trw AN, OR "TECHNOLOGY ISLAND," as it is 
pleased to hear itself dubbed, is the world's 
third-largest IT supplier, with an output val
ued at US$33.7 million in 1998 (up just 2% 
over 1997). High-technology products took a 
42% share of Taiwan 's total exports and 
accounted for 57.1% of the GDP in 1998. 
And according to the Marketing Intelligence 
Center (MIC), "the island's IT industry 
expects another 14.6% growth in 1999." So 
one couldn't find a more appropriate location 
for Computex Taipei, which is claimed to be 
Asia's largest IT exhibition. 

And the exhibition, held June 2- 5, 1999, 
certainly did not disappoint. Its organizers -
the China External Trade Development Coun
cil (CETRA) and the Taipei Computer Asso
ciation (TCA) - were proud to report that the 
show attracted a record number of exhibitors 
- 912 (97 from abroad). The number of over
seas visitors was also the highest ever, with 
"more than 18,000 overseas buyers from 89 
countries." (Show press statements optimisti
cally equate "visitors" to "buyers.") Top 

Bryau Norris is the Senior Partner and 
founder of Bryan Norris Associates, Consul
tams in Electronics, 7 Biddenham Tum, Bid
denham, Bedford MK40 4A T. U.K.; telephone 
+44-(0)-1 234-26-7988, fax +44-(0)-1234-26-
2345, e-mail: bnorris@kbnet.co.uk. 17re com
pany specializes in all aspects of VDU mar
kets in Europe and provides the highly 
respected VDU Vision market-analysis ser
vice. Mr. Norris is a contributing editor to 
Information Display Magazine. 
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overseas contingents were from Japan, Korea, 
and the U.S.A., with the numbers from Korea 
up 68%, Poland 100%, and Hungary 514%! 
The big names count. 

The pre-show information on the Computex 
Web site looked discouraging from a display 
point of view since the number of monitor 
exhibitors was down from 1998. Of this year's 
912 exhibitors, 47 Taiwanese companies were 
listed as supplying color CRT monitors (com
pared with 64 last year) and 69 as selling LCD 
monitors (compared with 60 in 1998). Eight 
suppliers indicated that they still offered 
monochrome models, and five suppliers were 
showing large-screen models, which included 
some home-grown plasma units this year. 

But all of the top suppliers were present -
including such well-known names as Acer 
Peripherals (Fig. 1), AD!, MAG, Sampo, and 
Tatwzg - and proudly showing off their own 
leading-edge display-technology products. 
Among the overseas exhibitors, Likom 
(Malaysia), Power Industry (Canada), Sam
sung (Korea), Toshiba (Japan), and View
Sonic (U.S.) were promoting their displays. 
One supplier went for the shrine look to win 
favor with the people attending - and perhaps 
with the gods! (Fig. 2) 

Prominent monitor suppliers were again 
occupying a large room each in the Taipei 
International Convention Center. (This build
ing lies across the road from the main exhibi
tion hall in the Taiwan World Trade Center). 
The monitor suppliers here were Compal, 
GVC, Mitac, Pro View, Tatung, Teco, Action 
(A.rio11), Top Vict01y (AOC), and Clevo, a PC 

0362-0972/99/1510-026$1 .00 + .00 © SID 1999 

assembler showing LCD monitors. Clumtex 
(CTX) was also ex.hibiti.ng, but was not actually 
at the official show (although listed in the cata
logue). Instead, CTX opted for a more cost
efficient location: a suite at the Howard Plaza 
Hotel (which is not a place one usually thinks 
of as Taipei's low-nmt tlistri~.;l). A HUlllu~:r uf 
other monitor suppliers were occupying rooms 
at the Grand Hyatt Hotel next door. 

But one had to be a bit careful when look
ing for some of the well-known names in the 
monitor industry this year since a number of 
companies had decided on an identity change. 
The brand nan1e Amaga, for instance, had 
reverted to its original name of Shamrock, 
and Operlmce is the new brandname to 
replace Cheer. And the Taiwanese brands 
AOC and Smile, which are well known in 
Europe, at home go tmder their company 
names of Top Vict01y and KFC, respectively. 

Vital CRT Statistics 
The move to larger screen sizes was reflected 
in the CRT products on display in Taipei dur
ing the show week. There was a marked 
upward trend in the proportion of 19- and 
21-in. models being promoted by suppliers. 
Of the 325 models listed, 13% were 14-in. 
(compared with 15% last year), 26% were 
15-in. (29% last year), 32% were 17-in. (30% 
last year), 14% were 19-in. (8% last year), 
and 6% 21-in. (5% last year). The remaining 
models were 10-, 16-, 24-in. and above, and 
monochrome monitors. 

As one would now expect, many of the 
brand-new models boasted excellent specifi-
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Fig. 1: All of the top suppliers were present at Complllex Taipei, including such well-known 
names as Acer Peripherals, AD/, MAG, Sampo, and Tatung. 

cations. Over half had TCO '95 or the latest 
TCO '99 certification (as standard or 
optional), a third came with muJtimedia 
options, and nearly a quarter were USB com
pHant. The trend toward multi-language on
screen displays (OSDs) continued, with a 
third of the new models having 4- 6 language 
OSDs. 

Short Is Smart, Flat Is Chic 
Multi-language OSDs are cool, politically cor
rect, and make good marketing sense. But 
when it comes to CRT-monitor features, it's 
the latest tubes that grab most of the attention. 
Seventeen of the new offerings employed 
"super-flat" tubes, while 13 utiHzed short
depth tubes. Models using the new 0.25-mm 

stripe-pitch FD Trinitron• Pure Flat (PF) 
tubes from Sony were on the stands of AD/ 
and MAG, and other models were being 
shown by CTX off-site. 

AD/ unveiled its new PF MicroTron series, 
which includes a 15-in. (GD570T), a 17-in. 
(GD790T), and 19-in. (GD910T), all comply
ing with the TCO '99 standard. The company 
boasted that the 30-70-k.Hz 15-in. was the first 
15-in. "pure flat" monitor available on the 
worldwide market. The GD790T has a hori
zontal scan frequency of 30-86 kHz, and the 
GD910T is capable of running up to 110 kHz, 
and can thus offer nicker-free images at an 
uJtra-high resolution of 1792 x 1344 at 75 Hz. 

To complement its existing Trinitron• 
range, MAG showed its range of models using 
the FD Trinitron• tubes, which comprises a 
15-in. model (570FD), two 17-in. (786 and 
796FD), and a 19-in. (810FD). The 17-in. 
models should be avai lable in Q3 '99, and the 
15- and 19-in. iJl Q4 '99. 

CTX previewed its forthcoming PF Trini
tron<lll models: a 15-in. model, three 17-in. 
(the 30-85-k.Hz PR705F/T, plus the 30-95-
kHz PR710F and PR71 1F), a 19-in. (the 
30-1 10-k.Hz PR960F), and a 21-in. (the 
30-125-kHz PR1400F). 

Acer Peripherals' new 30-95-kHz 
"AcerView" 99g NF uses the Mitsubishi 
19-in. DiamondTronno Natural Flat tube, has a 
maximum resolution of 1600 x 1200, a USB 
port, and OSD, and complies with TCO '99. 
This tube is also being used by AmTRAN in 
its new AT1099A, a model destined to be sold 
by numerous (European) OEM clients. 

And seven companies showed new 19-in. 
short-depth models, namely, AD/, Bridge, 
CTX, Lite-On, Relisys (Teco), Sampo, and 
Smile. Bridge and Smile also had short-depth 
17-in. models on display. 

Back to Basics 
While it is always interesting to talk about the 
models that employ the latest tubes and tech
nology, Taiwanese makers also remember that 
many of their markets still demand more basic 
fare. Therefore, the show is host to the fuJI 
spectrum of CRT monitors available. A typi
cal example was the booth of Taiwan Video 
Systems (TVS) (Fig. 3), which showed a com
plete range of displays, from CCTV and 
10-in. color monitors to an LCD model. In 
fact, a total of eight exhibitors displayed lO
in. color monitors, and another eight still had 
monochrome monitors at the show. Two sup-
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There were 12 17-in. pre-production LCM 
models on display, all, of course, using the 
Samstmg 17-in. panel. On Samsung's own 
large stand was an impressive array of TFT
LCD modules and panels. Samsung currently 
offers 14- and 15-in. XGA and 17- and 18.1-
in. SXGA modules for monitor applications. 
The company's brochure also promises 21.3-
and 30.0-in. modules for Ql '00. (Samsung 
has been showing prototypes of both displays 
and early production samples of the 2 1.3-in. 
model on the show tour, most recently at SID 
'99 in May. Rumor has it that Samsung was 
offered $30,000 for the 30-in. prototype at 
SID, and that the offer was refused.) 

Stars of the Show 

CETRA 

Fig. 2: One exhibitor went for the shrine look to win favor from attendees - and perhaps the 
gods! 

On Samsung's stand, perhaps the star exhibit 
of the show was a 24-in. UXGA panel, but 
with no specified production date. Also of 
particular interest, an SXGA+ 15-in. panel 
was on show with a resolution of 1400 x 
1050, although there was no further informa
tion about it. 

pliers - Clum Yrm and Fancy (Fan Shaing) 
- were continuing to cater especially to high
end information-display markets with a range 
of large-screen models (24 in. and above). 

Bridge had decided to cater to more aes
thetically minded buyers by introducing a 
range of colored 17-in. CRT monitors. Eerily 
reminiscent of another company 's offerings, 
the BM17 has a white/grey bezel with colored 
cases and buttons in orange, purple, blue, 
green, and red. And just in case anyone 
should think that any similarity to another 
company was entirely unintentional, the 
brochure for the BM17 featured the five col
ored monitors il1 a flower pattern, with the 
logo "iMonitor." 

Supply-Shy LCDs 
There were at least 38 exhibitors showing 
LCD-monitor displays, and other exhibitors 
had LCD units for use in non-monitor applica
tions such as point-of-sale (POS) terminals. 
Of the 142 models we noted, 25% were less 
than 14 in. (compared with 41 % last year), 
9% were 14 in. (19% last year), 49% were 
15 in. (35% last year), 8% were 17 in. (0% 
last year), and 9% were 18 in. (5% last year). 

The shortage of panels created an odd situa
tion: active promotion of 18-ill. LCD monitors 
(LCMs) was beil1g done only by Acer (two 
models), AmTRAN (three models), AD/, Top 
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Vision, Vicam, and ViewSonic (one analog 
and one digital model). Of the 18-in. models 
seen last year or this year at the show, only 
View Sonic's had already been latmched into 
the marketplace. 

\809001 vs 

But in a room in the nearby Grand Hyatt 
Hotel, an IBM SXGA+ (1400 x 1050) 15.0-in. 
model - the ITSX93 - was available for close 
examination. It was extremely thin and 
lightweight, with a typical luminance of 150 
nits. The image clarity was outstanding. The 

CETRA 

Fig. 3: Taiwan Video Systems (TVS) was typical of the Taiwanese makers who know that many 
of their markets still demand basic monitors, and therefore produce a wide range of products. 
In TVS 's case, the range was from CCTV and 10-in. color monitors to an LCD model. 



viewing advantages of using such a high-reso
lution panel were demonstrated to best effect 
by showing an XGA window surrounded by a 
border with the nonnal Windows '95 com
puter icons viewable. 

But for sheer boldness and presence, one 
couldn' t really beat Acer Display Technology's 
new P420SN 42-in. color plasma-display 
panel (Fig. 4). With its 42-in. diagonal, the 
panel couldn ' t help but attract a lot of atten-

CETRA 

Fig. 4: Acer attracted attention at Compwex Taipei with its new 42-in. PDP, the "very first 
Taiwanese-made color plasma-display panel." First shown in prototype form at the Asia SID 
(AS/D) conference in March, the panel has an aspect ratio of 4:3, 350-nit luminance, and SVGA 
screen. 

tion from passers-by. The PDP module fea
tures a luminance of 350 nits and a contrast 
ratio of 400: 1. Rather than use the now-quite
common 16:9 wide-screen fonnat and a VGA
equivalent resolution, the Acer panel has a 
standard 4:3 screen format and SVGA resolu
tion. Acer's press release claimed that the 
P420SN was the "very first Taiwanese-made 
color plasma-display panel." 

"Made in Taiwan" 
It seems that being Taiwanese-made is now 
defmitely something to be proud of. Yet, it 
doesn't seem so long ago that the label "Made 
in Taiwan" was synonymous in the minds of 
Western buyers with cheap imported goods. 
But other Asian labels - such as "Made in 
China" and "Made in Thai land" seem to have 
taken over the "low-cost" mantle, and Taiwan 
has long since lost any stigma in tl1e minds of 
consumers. The burgeon.ing IT industry in 
Taiwan must have played a part in the 
makeover of Taiwan's image, lending as it 
does high-tech credibi lity and respectability to 
the island's manufacturing activities. Not that 
Taiwan's IT indusrry is resting on any past 
achievements. 

Looking at the computer sector in particu
lar, the 1999 production capacity for note
books is set to rise by 35% to 8.2 million 
units; desktop PCs by 31% to 16.4 million 
units; and motherboards by 19.6% to 66.2 
million units. The production capacity for 
monitors is predicted to grow in volume by 
13.9% to 56.9 mill ion monitors in 1999, and 
in value by 3.2% to US$7.8 bill ion. 

In the first quarter of 1999, 13.5 million 
CRT monitors were made by the Taiwanese 
manufacturers, the majority of these in off
shore plants. Only 10% of those produced 
were 14-in. models; over 36% were 15-in.; 
and nearly 48 % were 17-in.! Just over 5% of 
the total were 19-in. models and 0.3% were 
2 1-in. units - a radical move into the market 
for larger computer-associated screens. 

Grow Your Own 
These days, the business of producing CRT 
monitors in volume is begirming to take a 
back seat. It is clear that many of the Tai
wanese monitor producers see their future pri
marily as makers of LCD monitors rather than 
CRT models. Tllis is particularly true of those 
also manufacturing notebook PCs. 

The importance of tl1e notebook industry in 
Taiwan ca1mot be underestimated and is the 
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main reason why a source of locally made 
LCD panels is of paramount concern. The 
combined clemru1d for both notebooks and 
LCD monitors lies behind the considerable 
amount of money - 150 billion NT (approach
ing US$5 billion) - being invested by Tai
wanese companies in LCD production facili
ties and know-how, often in partnership with 
foreign ftr ms. 

There are a number of Taiwanese suppliers, 
most in partnership with another company, 
currently committed to setting up LCD-manu
facturing faci lities: Acer Display/IBM, 
Clzimei Optoelectronics/Fujitsu, Clwnglz wa 
Pichtre Tubes/Advanced Display Inc. (AD/), 
Hmm star Display/ Toshiba, Prime View 
Intemational, Quanta Computer/ShUip, Md 
Unipac Optoectronics/Matsuslzita. Once all 
the planned production facilities are up Md 
running, which should happen by the end of 
2000, Taiwan will become the third-largest 
panel-producing cmmtry, after Japan and 
Korea. Let the good LCD times roll. 

It was initially expected that the Taiwru1ese 
panel producers would concentrate on the 
smaller-screen panels, but their prime target 
seems to be the 15-in. segment! Chrmghwa 
Pichtre Tubes (CPT), the most advru1ced Tai
wanese pru1el supplier, began shipping its ftrst 
few thousand mass-production 15-in. units in 
May. When a second production line comes 
on-stream in 2000, CPT will have a final 
monthly panel capacity of 20,000 (15/14-in.) 
units, most intended for the notebook market. 
Incidentally, CPT's partner ADI is itself a part
nership of Mitsubishi Md Asahi, Mel Mit
subishi intends to buy 30% of CPT's LCD out
put. And CPT is a subsidiary of Tatu.ng, which 
showed a 15-in. LCM at ASIS '99 in March 
that used a Mitsubishi LCD similar to those 
CPT has now started to manufactme itself. 

Acer Display Technology will be meeting 
its target to supply its first 15/14-in. panels in 
August. The company intends to build up to 
over 6000 units a month in 1999 and to 
30,000 a month when a second line comes 
into production in 2000. And not to be out
done, Cl!imei plans to have three product 
lines, one with a final capacity of 15,000 and 
two with a capacity of20,000 panels a month. 
These three product lines will come into oper
ation by Q4 1999, 2000, and 2001, respec
tively. (Some of the AmTRAN 15-in. pre
production LCD monitors on show had 
Chimei panels in them!) 
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So growth with diversity is definitely the 
theme for the coming year runong TaiwM's 
monitor suppliers. Not to be outdone, Com
putex Taipei has its own plans for expansion 

in the new millenniwn. The 2000 exhibition, 
to be held Jtme 5-9, will be even bigger, with 
300 more booths in a new Exhibition Hall 
built for the purpose on an adjacent site. • 

TEST, BURN·IN, OR PRESENT 
ON AS MANY 

FLAT PANEL DISPLAYS AS YOU WANT ••• 
AT ONCE 

The new Quantum Data Digital Video 
Distribution Buffer (Model DB8) enables any 
number of compatible 

Each QD DB8 dlgit:d unit has a single input 
and 8 outputs. Plus, it can be cascaded to 

provide for virtually 
unlimited number of outdisplays to be driven from 

a single source. The same 
image is displayed on all 
screens at the smne lime. 

It is ideal for appli<:.'l· 

.. 
-~.::~~ 

ptlls since there is no 
degradation of the digital 
signaL DDC pass-through 
is on channel I. Rack 

lions such as manufacturer testing and burn-in 
racks, classroom preselllalions, advertising 
kiosks, and trade show displays. 

mounting is optional. Available in MDR20 
(DFP) or with DVI connectors. Now shipping. 
Contact Quantum Data fo r more details. 

The Art ofTechnology 

QUANTUM [)AT A 
2lll Big Tmtber Road, Elgin, IL. 6ol23 
Phone: (847) 888-0450 Fax: (847) 888·2802 
Website: hnp://ll~"v.quantumdata.com 
E-mail: 
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USA: 
Japan: 
Korea: 
Taiwan: 
China: 
Europe: 

Westar Corp., 314-298-8748 ext.286 
Kyokuto Boeki Kaishi , Ltd., 03-3244-3795 
Truco, Inc., 02-3487-1070 
Advanced Team Enterprise Co., Ltd., 02-27035466 
Advanced Team Technology Service, 769-632-6399 
Ginsbury Electronics, Ltd., +44 (0) 1634-298900 

http://www.westar.com 
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MicroDisplav 
Inspection Station 

5 Second or Less Inspection Time 
per Displayed Inspection Image 

The MicroDisplay 
Inspection Station is 
designed for LCoS 
VGA, SVGA, SXGA, 
and UXGA devices. 
It can classify and 
quantify functional 
pixel level defects, 
defective pixel clus
ters, and cosmetic 
defects such as parti
cles and scratches. 

Multiple Column Out 
and Contamination 
Defect 

Single Column Out 
Defect 

3800 Grand River Ave., Farmington Hills, Ml 48327 
Phone (248) 471-2660 Fax (248) 615-2951, 

or visit our Web Site at www.iv-usa.com 
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HIGH GRADE LCD MONITORS 
FROM U.S.Eiectronics 

CV211 R (12.1 "LCD) 
*a-si TFT active matrix 
*Compact size 
*Resolution:VGA to 800x600 
*Resistive touch panel optional 

CV511T (15"LCD) 
*a-si TFT active matrix(Fujitsu Panel) 

*Resolution:NTSC to 1280x1024 
*2 input: D-sub mini 15 pin 
*1 input: NTSC/PAL (Video/Audio) 

1-----------I*Wide angle range (Both Vertical 

CV811R (18.1"LCD) 
*a-si TFT active matrix 
*Resolution:VGA to 1280x1 024 
*2 input: D-sub mini 15 pin x 2 
*High Contrast (300:1) 

and horizontal:160 deg) 
*High Contrast (300:1) 
*High Brightness (250cd/m.sq) 
*Response time 1 Oms 
*MTBF = 50,000 hours 

MEETS WORLDWIDE SAFETY STANDARDS 
UL 1950,CSA950,TUV-GS(EN60950, ZH1/618), TUV-Ergo 
(IS09241-3, MPR-11), SEMKO,DEMKO, NEMKO, FIMKO, 

TC0/99, FCC-class B, EMC/CE, Energy Star 
***Manufactured by TOTOKU Electric Co. ,Ltd,Japan*** 

U.S.Eiectronics, Inc. 
5730 Duluth Street 

Minneapolis,MN 55422 
Phone:612-591 -2605 
www.uselectronix.com 

E-mail : uselectr@aol.com 
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TROUBLESHOOTING 
MONITORS? 

15 Day Evaluation Period 
Every video pattern you need 

for complete monitor 
troubleshooting and alignment. 

• 
from 

XtroniX® 
Tiw Troubleshooter 

Model3030 

• 200KHz Horizontal Freq. 

• Auto Configuration Setup 

Optional Color Measurement 

XtroniX Corporation 
3150 Clinton Court • Norcross, GA 30071 

tel: 770.495.4881 

www.xtronix.com 
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DEVELOPMENT ENGINEERS 

Philips Display Components, the world's largest color 
television manufacturing co., is seeking Development 
Engineers for its Ottawa, Ohio facility. These candi
dates will be an integral part in the introduction of a 
new product line, as well as the improvement of ex
isting systems. Areas of particular interest include, 
but are not limited to, physical and chemical process
ing (i.e., electron gun and phosphor dusting system 
development.) Limited international travel may be 
required. 

A Bachelors Degree in Chemical or Electrical Engi
neering is required. Masters Degree is preferred. 
Candidates will also possess excellent interpersonal 
and communication skills, and a minimum of 5 years 
experience in a manufacturing environment. 

Philips offers a very competitive salary and benefit 
package including relocation. Applicants should for
ward their resume and salary requirements to: Phil
ips Display Components, 700 North Pratt Street, Ot
tawa, OH 45875, Attn: T. Mello, OR fax to (419) 5523-
3218. 

Philips is an equal opportunity employer M/FN/D/H. 



0 oNFUSED i1 
Are you C G STANDARDS. 

by TES[ IN Let Microvision's display test systems 
simplify them for you with AUTOMATIC test suites! 

Microvision's SS200 series of display test equipment offers fully automatic test suites for flat panels, CRTs, projection & cockpit 
displays, in monochrome or color. One click of the mouse and your test suite is automatically initiated , performing fast & accurate 
measurements in accordance with ISO (9241 parts 3,7 & 8 and 13406-2), TCO (95 &99), NIDL and VESA (FPDM) specifications. 
Or you can develop your own test sequence with Microvision's proprietary MATL software. With the SS200 family, you can quickly 
interchange between CRT and flat panel testing. And the system is portable and compact, fitting easily into any test area. 

Used by testing laboratories 
world-wide. 

I MICROVISION 
I 550 High Street, Auburn, CA 95603 

Tel: (530)888-8344 • (800) 931-3188 
Fax: (530)888-8349 
Email: sales@microvsn.com 

UV /Visible 
Display 
Bonding 

• Chip-On-Glass 
• Pin Attachment 
• Fill Hole Sealing 
• Encapsulation 
•Glass-Glass Bond 
•Strain Relief 
•Coating 
•Gasketing 

No VA CURE' 

•Complete control for reliable, 
precise, repeatable curing 

•Custom light guides and 
optics for simultaneous 

tack/cure of multiple sites 

•Continuous process 
feedback/monitoring 

•ISO 9001 quality system 
with worldwide sales 

and service 

EFOS Inc. 
Tel: 905-821-2600 

Fax: 905-821-2055 
e-mail: info@efos.com 

web: www.efos.com 

800-668-8752 
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Visit our Website at: 
www.microvsn.com 

Increase EMI/RFI 
Protection vvith 
DURALAN II™ 
High Performance Windows, 
Lenses and Filters 

Laminated Within the Filter 
Various Conductors Available 
Abrasion Resistant Surface 
Anti-Glare Finishes 
Various Transparent Colors 
Contrast Enhancement 

GRAPHIC S AND flfCTRONICI 

For additional information call 856/825-8900, 
FAX: 856/825-8969, or visit our Web site at: 
www.silver-cloud.com 
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editorial 

collfinuedfrom page 2 

must use commercial organizational 
tools. Teclutical and financial resources 
must be allocated. We must DO this. 
Tltis is for today, not for tomorrow. 
Things are changing, and we want you to 
know about the possibilities and opportu
nities. We invite your suggestions and 
your ideas for the mechanics of imple
mentation. (Acknowledging the philo
sophical change that these statements 
represent, Valdes said with a smile, 
"Some of this may sound sacrilegious, 
but we must do it.") 

In a subsequent electronic slide presenta
tion, Group Vice President Da1tiel Fenui.ndez 
Lopez informed us that the Grupe de Ia Elec
tronica contains 32 state-owned companies 
and, to my s urprise, 10 compruties in a sepa
rate system of private companies (sistema 
empresarial privada), five of which are in 
Cuba and five in other countries. There are 
now programs in various stages of execution 
in a variety of areas, including solar cells, dig
ital-television development, ecological vehi
cles, industrial automation, tdt::l:unununica
tions devices, microcomputer parts, and Inter
net-focused information systems. 

From conversations with members of the 
Grupo de Ia Electronica, non-Cubans fanilliar 
with developments in Cuba, and my own ob
servations on this very brief visit, I present you 
with the following snapshot of Cuba taken on a 
hot, StUllly, and humid day in ntid-July of 1999. 
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Cuba remains a desperately poor country 
with a reportedly ill-managed agricultural sys
tem that seems to provide a limited variety of 
foods. With only a few exceptions, the areas 
of Havana I visited (with absolutely no 
restrictions -just hail a taxi) ranged from 
being shabby to being in a state of dangerous 
disrepair. But the increasing openness of the 
cmmtry to tourism in the last few years is pro
viding hard currency, and some of it is being 
used to restore both historic buildings in the 
old city of Havana and apartment blocks in 
residential areas. I also saw two instances of 
new apartment construction. 

An Hispano-American, who has family in 
Cuba he visits regularly, told me that 4 years 
ago things seemed completely hopeless in 
Cuba. Now, there is optimism. A black-mar
ket cigar seller in the old city was more cau
tious. "Some things are better for ordinary 
people," he said. "Some things are worse." 
But tourist dollars were very much in evidence 
- and not excluding the cigar-seller's pocket. 

Although there was a healthy sprinkling of 
tourists throughout tl1e old city, few of them 
were from the U.S. - although numbers have 
been increasing over ilie last year, perhaps to 
30,000 or so. I was repeatedly taken for being 
French or German by taxi drivers and vendors 
in ilie market in tl1e old city. 

Despite Cuba's poverty and crumbling 
infrastructure, it has a great strengili: a high
quality system of 47 universities that have 
produced a substantial scientific and techno-

logical work force. There are over 62,000 sci
ence and technology workers, according to the 
Grupe de Ia Electronica, neru·Jy 29,000 of 
whom are high-level (university-trained) spe
cialists. There are 30,000 informatics-related 
specialists, 200 with a Ph.D. in electronics. 
TI1ere is one university graduate for every 15 
inhabitants and, according to UNESCO, 1369 
scientists per million inhabitants. 

A Mexican electronics professor who has 
Cuban exchange students said they were moti 
vated ru1d well-prepared. A group of English 
majors (five, I tltink, but I ntight have missed 
one) from Cuba's Sru1ta Clara University pro
vided trartslation services at Electronica 99. I 
was impressed by their combination of seri
ousness concenting their assignment and good 
humor in what must have been a high-pres
sure situation. Indeed, this combination char
acterized the educated Cubans I met. They 
were typically efficient and knowledgeable, 
which was quickly accomprutied by warmth 
and good humor once a personal relationship 
was estabHshed. 

Private-sector business people from Brazil 
and Sweden told me that the Cubarts had 
proved themselves good partners over ilie last 
three years, being honest, efficient, and 
prompt, and showing in the arrangements they 
made an understanding of ilie need of private
sector companies to make money. 

During the time I was in Havana, I was told 
iliat the President of ilie U.S. Chamber of 
Commerce was also there. TI1is infom1ation 
was corrun unicated by Angel Lorenzo Turuc
eta, SIME's international relations specialist 
and official problem-solver for Electronica 99 
attendees. He was obviously pleased. 

Cuba's need and desire to partner witl1 
companies from arotmd ilie world, including 
U.S. companies as soon as U.S. law perntits, 
offers attractive - if modestly sized - opportu
ttities for technology companies in a variety of 
areas, including electronic displays. Cuba's 
combination of technical sopltistication, lim
ited resources, and awareness that its special 
economic and political situation creates a need 
(and opp01tunity) for some unconventional 
solutions can make those opportunities chal
lenging and rewarding for creative companies 
that listen to ilieir customers. 

-KIW 

I would like to acknowledge, gratefully, the 
independent infonnation and insights pro-
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vided to me by the following people, with the 
understanding that the interpretations and any 
errors that appear in tllis editorial are entirely 
my own: 

Carlos I. Z. Mammana, Director of the 
Institute of Microelectronics at the Cen
tro tecnologico para W onmitica, Camp
inas, Brazil, and Coordinator of 
CYTED's Microelectronics Sub-pro
gram. 
Joaquin Remotina Lopez, Professor of 
Bioelectronics, Centro de Investigacion y 
Estudios Avanzados, lnstituto Potitec
nico Nacional, Mexico City, Mexico. 
Mario Lubliner, President, Conectores e 
Sistemas, Sao Paulo, Brazil. 
Berti! Ahlbeck, Project Manager, AF 
International AB, Malmo, Sweden. 
Profesor Cristina da Mata Quntella, 
Universidade Federal da Bahia, Salvador, 
Brazil. 

And, I would like to particularly thank Profes
sor Maria del Carmen Pina Luis of the Uni
versity of Havana's lnstituto de Materiales y 
Reactivos, Coordinator of the 4th LCD Work
shop, and her family, for their extraordinary 
hospitality and generosity. 

We welcome your comments and suggestions. 
You can reach me by e-mail at kwerner@ 
sid.org, by fax at 203/855-9769, or by phone 
at 203/853-7069. The contents of upcoming 
issues of ID are available on the lD page at 
the SID Web site (http://www.sid.org). 

SID '00 
Long Beach, California 

Long Beach 
Convention Center 

May 14-19, 2000 

Please send new product releases or 
news items to Information Display, 
cjo Palisades Institute for Research 
Services, Inc., 41 I Lafayette Street, 
2nd Floor, New York, NY 10003. 

I SID news 

* * * OBITUARY * * * 
Koichi M iyaji Remembered 

Koichi Miyaji 

Dr. Koichi Miyaj i, 
former President of 
the Shibaw·a Insti
tute of Technology 
and founder of the 
Japan Chapter of 
the Society for 
Wormation Dis
play (SID) in 1975, 
passed away on 

September 5, 1999, at a resort hospital in 
Nagano prefecture. 

Dr. Miyaji was e lected a Fellow of the SID 
in 1977, the second Japanese citizen to receive 
tllis honor, and in 1990 became the first 
Japanese recipient of the Beatrice Winner 
Award (now the Lewis and Beatrice Winner 
Award) for his inva luable contribution in 
establishing the Japan Chapter of SID. Dr. 
Miyaj i served as conference chair of the first 
and second Japan Display Conferences in 
1983 and 1986, respectively. He thus has 
been given credit for creating the present 
Japanese display commwlity. 

Dr. Miyaji was always deeply interested in 
fostering display teclmology. He attended 
almost all of the SID Japan Chapter meetings 
and gave us proactive opinions. He attended 
SID '99 last May in San Jose with his beloved 
wife Sachiko. 

Dr. Koichi Miyaji was also a world
renowned dance critic, writing under the pen 
name Toshio Hayakawa. In fact, he was 
much more famous as a critic than as a dis
play engineer. He was asked to write many 
critical articles in newspapers, monthly maga
zines, and books. Many world-famous 
dancers, such as Margot Fonteyn, were eager 
to hear his opin.ions on their perfonnances, 
and they would wait fo r his arrival at Kennedy 
Airport when tl1ey heard Mr. Hayakawa was 
coming to New York. 

The Japanese, Asian, and global display 
communities deeply feel the loss of Koichi 
Miyaji. Our sympathy is extended to Sachiko, 
their two children, partners, and grandchildren. 

Please be kind enough to pray for a moment 
that his soul may rest calmly. 

- Akito Iwamoto 
SID Regional Vice President 

Asia Region 

KLEIN 
Instruments Corporation 

Contact us now at 
Klein Instruments 
Portland, OR USA 
ph (503) 245-1012 
fax (503) 245-8166 
www.kleininc.com 
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continued from page 4 

process of learning all about espresso 
machines by not only looking in specialty 
stores but also doing a search using our com
puter. She quickly learned that most of the 
specialty stores weren 't so special after all. 

600MHz 
The World's Fastest 
and Quietest Video 
Signal Generator. 

12 bits per pixel 
monochrome 

• 36 bits per pixel true color 

Super quiet: < SmV noise pp 

Included formats for 5 ~Uld 
6 megapixel medical displays 

Now shipping 

The Art of Technology 

QUANTUM [)AT A 

2111 Big Timber Road, 
Elgin, IL. 60123 
Phone: (847) 888·0450 
Fax: (847) 888-2802 
Website:\1/\I'W.quantumdata.com 
E-mail: sales@qwmtumdala.com 

Most of the clerks didn 't know the products 
they were selling, the products were not all 
that great, and at least here in Seattle (Laue
land?), the prices ranged from too high to 
exorbitant. 
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In doing her research, she found many 
Internet sites that claimed to cater to coffee 
com10isseurs. Some were much better than 
others, and investigating them allowed Sally 
to identify the better machines, with their cor
responding distributors and sales offices. 
Also, once the models of most interest to us 
were identified, it was easy to find the lowest 
prices being offered by the mail-order (IJlter
net-order?) houses. 

By the time we visited Gianni, there were 
three or four brands of machines that, from 
their specifications and prices, seemed to meet 
our needs. Clearly, one of them was Gianni 's 
machine. Unfortunately, Giam1i 's price was
also just as clearly - too high. An East Coast 
dealer offered the same machine on the Inter
net for about 20% less, and there would be no 
sales tax to pay, only shipping. Among the 
other machines under consideration, some had 
interesting features and would possibly pro
vide better overall value. 

Naturally, we tried to be very scientific 
about our decision. But after our visit to 
Giamli, each selection discussion ended the 
same way: "Wow, that wa:s sure a great cup of 
coffee that Giaruli made for us!" Specifica
tions be damned, that was coffee with a mem
ory. Not only that, we liked Giamli as a per
son, and as an extra inducement, he had 
promised to put us on his delivery route for 
the same delicious coffee beans that he had 
used for our demonstration. 

But, what to do about the higher price? A 
more than 25% differential (including the 
sales tax) was clearly more than we wished to 
pay for one great cup of coffee and a friendly 
personality. On the other hand, we did not 
think it would be fair to Giamli to just disap
pear and, using the knowledge he had so gra
ciously imparted to us, buy the same machine 
from someone else. It was time for some hon
est discussion. 

We called Gianni and explained the situa
tion. We told him what price was being 
quoted by the large mail-order house over the 
Internet. We also told him that we would very 
much like to buy from him and would also use 
him as our coffee supplier in the future. To 
our pleasant surprise, and without too much 
fussing, Gianni agreed to match the lower 
price. He said that this left him very little 
profit but that perhaps our future coffee busi
ness would help to make up for some of the 
lost revenue. 



Are we happy with our purchase? Abso
lutely. We're still refining our process-con
trol ski lls, but our cups of coffee are almost as 
good as Gianni's and at $0.25 for each cup 
instead of the $3.00 at the typical upscale 
Seattle espresso shop, we are already well on 
our way to recapturing our investment. 

In completing this "search and acquire" 
transaction, we made use of the Internet, retail 
outlets, and a specialty distributor. l11e Inter
net got us started and provided plenty of gen
eral information on the important features of 
these products, and we were able to do a pre
sorting of what would meet our needs and to 
obtain detailed technical and price informa
tion on each model. However, we could not 
examine the quality of construction or try out 
the operation and feel of each machine. The 
Internet got us started but could not meet all 
of our needs. 

This is not a temporary situation that will 
soon be fixed with more sophisticated soft
ware, search engines, or faster computers. It 's 
tm inherent limitation of the Internet, just as 
it is with mail-order catalogs. The Internet 
can never reTJlace a showroom or a live prod
uct demonstration. (For this same reason, the 
SID International Symposium and Exhibition 
is going to be around for many years to 
come.) 

The retail s tores should have been able to 
meet our need to examine the operating fea
tures of each machine. But what we found 
instead was a limited number of models, typi
cally of inferior quality, and sales personnel 
who couldn't tell us much more than the 
prices and avai lable colors. None of the per
sonnel in these "specialty" shops were able to 
give us a knowledgeable demonstration of the 
products they were selling. And even that 
would have been a long way from tasting a 
real cup of espresso made with each machine. 
In just a few weeks of relatively modest 
effort, Sally had become more of an expert on 
espresso equipment than these sales people. 

Is it the strong economy that has caused 
stores to hire people who don't know and 
don't care about the products they are selling? 
If there is no customer service, for what pur
pose does the store exist? If it's simply to 
warehouse products until someone walks in 
and makes a purchase, then the Internet will 
win on convenience and price each and every 
time. (By the way, have you tried to find a 
parking spot in downtown Seattle, or any 
other large city, recently and would you like 

to know how much they charge once you do 
find one?) 

l11en, there was Gianni. With his enthusi
asm and knowledge, and with his willingness 
to take the time and effort to show us what 

could be done, he captured our attention and 
our loyalty. He distinguished himself from 
the others. He made for us the two greatest 
cups of coffee we have ever tasted. How 
could we not give him every opportunity to 

LCD Dot Matrix Modules in Sizes and Styles to 

Fit Every Need. When it comes to variety and Clearly quality performance, nothing measures up to 

Data Modul character and graphic LCD dot matrix modules. 

Available in the industry's broadest selection, d r· d 
with wide viewing angles. character heights e I n e 
from 3mm to 12 mm, and versatile graphic 

capabilities, our LCD modules offer the following advantages: 

characters • Custom modification options 

• Full range of temperatures 

• Full line of accessories 

• Available in TN, STN and FSTN technologies 

• Choice of colors d 
• Availability from stock an 
• ISO 9001 and CE certification 

graphic 
Contact us to find out how our modules sol ut•lons 
can fit into your plans, or for the 

distributor nearest you. 

DATAMDDUL 
120 Commerce Dr., Hauppauge, New York 11788 • Toll Free: 877-951-0800 
Tel: 516-951-0800 • Fax: 516-951-2121 • Website: www. datamodul.com 
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meet our needs? TI1e Internet led us to him 
and tile Internet gave us negotiating leverage, 
but the sale was made by Giamti demonstrat
ing tile true meaning of customer service: hav-

ing product knowledge, being willing to share 
it, and being willing to invest some effort in 
building a relationship with a potential cus
tomer. 

ELECTRO-OPTICAL MEASUREMENTS OF DISPLAY TO CARRY OUT ? 

LIMITED BUDGET ? 

Think About EZLITE from 
EZContrast Family 

> Realizes a +/- 60° Incident angle, 0-360° azimuth angle luminance measurement in 
less than 15 s. 

> Compatibility with main display measurement standards (ISO, TCO, VESA ... ). 
> Luminance, Contrast, Color, BRDF, Reflectivity ... 
> Transmissive and Reflective LCDs, Microdisplays ... 

ELECTRONICS FOR DISPLAYS AND IMA GING DEVICES 

1185 1ue d'Ep•on 14200 HEROUVILLE SAINT CLAIR - F10nce 
Phone: + 33 2 31 94 76 00 · Fax: + 33 2 31 94 09 SO 

EMoil : eldim@eldim.h - lntemet odd1ess : http://www.eldim.fL 
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Today, the Giannis of tltis world seem to be 
part of a vanishing breed. But, I think that 
instead of placing them on the endangered 
species list, the Internet will cause the oppo
site to happen. The stores with the unin
formed clerks will be the ones tl1at will not 
survive. The Internet and mai l-order (Web
order?) companies will soon cause them to go 
under. What wi ll replace them will be "cen
ters of expertise"- relatively small enterprises 
based on providing what t11e Internet will not 
be able to provide. The Internet will facilitate 
the communications links that will allow these 
expert-based businesses to thrive in spite of 
competition from the large retail-chain stores. 
We will discover the benefits of these centers 
of expertise and the Internet will conveniently 
allow us to find them. How can we make 
intelligent product choices otherwise, espe
cially for those products that are new to us, or 
for those that we wish to select with extra 
care? 

As we discussed in last month's column, 
we technologists are just now beginning to 
understand the benefi ts and the Lintitations of 
the Internet. The financial community will 
take much longer to catch on. The Internet 
cannot do it all. I like e-mail, but not all the 
time. What I like is that it is almost free - for 
now. But some of tile time I would rather 
make a personal call than compose a message 
on my computer screen. I would most likely 
use the telephone and fax even more if tlley 
were also almost free. Of course, e-mai l is 
especially conve11ient when you are spanning 
many tin1e zones and when you are sending 
messages to multiple recipients. The ability to 
avoid direct confrontations would, by some, 
also be considered an e-mail benefit. Thus, 
the Internet becomes another conm1unications 
tool to add to the ones we already have. 

The Internet has given us virtua lly instant 
and worldwide access to inforn1ation and 
products. It is breaking down the few remain
ing barriers to a true world economy. Anyone 
now can find the best and cheapest source of a 
product anywhere in tile world. There are few 
remaining local price anomalies. Merchants 
and buyers now use t11e Internet to instantly 
establish what everyone else is doing. That 
can be both a positive and a negative. It is 
now much harder to find localized bargains, 
but also easier to find a product's fair market 
value- which is especially important for 
those dealing in collectibles. 

The Internet will encourage tl1e revival of 
smaller businesses, which will be able to pro-



vide their customers wilh the information and 
services that cannot be obtained any other 
way. And just as with a cup of coffee, have 
you ever been truly wowed by a display from 

an examination of ils specifications sheet? I 
think, for most of us, seeing and believing 
aren' t so different from tasting and imagining. 
Therefore, I sa lute you, Giatmi, for showi.ng 

Test Signal Generator for 
Digital Flat Panel Displays 
• 

• 

• Support for muiiiple biimap formats 

• Text with Bitmap and Vector fonts 

• Resolution up to 1920 x "l44!l and higher 

• Windows and MS-DOS sotrNare 

• Full control of sync polarity and state 

• Full DOC (read/ write) and ATE s:.rppo:i 

• Multiple generators in one ?C 
'1: Unlimited number of permanent patterns, 

timings, colours, palettes, signal formats 
and sequences 

• External Personality Modules for l VIDS, 

Panel-link, RGB analog, parallel 
interfaces and for future solutions 

• Scrolling colours or bitmaps for test 
pattern animation 

~ Y UNIGRAF 
ISO 11001 CllR'fiFIC.\l'lm FllnJ 
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UNIGRAF 

VTG~1108 

The VTG-1108 ISA board is • 
a digital video signal 
generator designed for • 
testing, evaluating and 
servicing different types of • 
Flat Panel Displays in 
Manufacturing, R & D and • 
Service. It supplies the 
necessary s igna ls for • 
displaying test patterns on 
LCD, EL or Plasma Displays • 
or other equipment using 
digital video inputs, colour or • 
monochrome. 

UNIGRAF Oy, Ruukintie 18 
FIN-02320 Espoo, Finland 
Tel. +358 9-802 7641 
Fax+ 358 9-802 6699 
Email : sales@unigraf.fi 
Http://INWW.unigraf.fi 

• 
• 
• 
• 

us the future of retai ling, real customer ser
vice, and how it can work interactively with 
the Intemet. 

ln keeping with the theme of multiple 
paths and multiple choices, this column 
always provides you with several convenient 
ways to commun icate. You may reach me by 
e-mai l at si lzars@ ibm.net, by telephone at 
425/557-8850, by fax at 425/557-8983 and 
by mail at 22513 S.E. 47th Place, Issaquah, 
WA 98029 . • 
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7th Color Imaging 
Conference: Color Science, 
Engineering, Systems & 
Applications 

SCOTTSDALE, ARIZONA 
NOVEMBER 16-19, 1999 

• An international multjdjscjplinarv forum 
lor dialogue on: 
- Creatjon and capture of Color Images 

Color I mage reproduction and 
interchange 

- Co·spgnsored wjth IS&T 

8 
NOVEMBER 

Fifth International 
Conference on the Science 
and Technology of 
Display Phosphors 

SAN DIEGO, CALIFORNIA 
NOVEMBER 8-10, 1999 

• An international conference on the future 
prospects gl phosphors for· 
- OLEOs - ELDs- EEDs 
- CATs - Plasma Displays 
- PL Oeyjces - LC Backlights 
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Acer Display Teclmology 
Ad-Vance Magnetics, lnc. 
Advance Reproduction Corp. 
American Panel Corp. 
AppLied Concepts, Inc. 
Arcon.imn 
Artesyn Solutions, Inc. 
A Tl Teclmologics 
autronic - Melchers GmbH 

BPS 
Brewer Science, lnc. 
Brimar Ltd. 
Brown & Sharpe Surface Inspection 

Systems, Inc. 

Canon, Inc. 
CELCO 
Cherry Electrical Products 
Chunghwa Picture Tubes, Ltd. 
Clinton Electronics Corp. 
Colorado Microdisplay, Inc. 
Coming Incorporated 
Coming Japan K.K. 
Crystaloid Technologies 

Display Laboratories 
Display Search 
Displaytech, Inc. 
Dolch Computer Systems 

Earth Computer Teclmologies 
ELDEC Corp. 
Electro-Plasma, Inc. 
Emco Electronics Ltd. 
Endicott Research Group, lnc. 
ERSO/IT RI 

FED Corp. 
F-P Electronics 
Futaba Corp. R&D Center 

General Vacuum, lnc . 
Gerome Manufac turing 

Hewlett-Packard Co. 
Hi taclti, Ltd. 
Hoya Corporation USA 

IBM 
Imaging & Sensing Teclmology 
Imaging Systems Technology 
lncom, lnc. 
lndustrial Electronic Engineers, l nc. 
Infinite Graphics, Inc. 
I nfodex, Inc. 
Instrument Systems 
Interface Products, Inc. 
lnterserv Corp. 
Interstate Electronics Corp. 
lse Electronics Corp. 

Kent Displays 

LCD Lighting 
Lexellmaging Systems, lnc. 
Lin.Finity Microelectronics, Inc. 
Lite Atr ay, Inc. 

Micron Display Technology, Inc. 
Micronic Laser Systems 
Microvision Corp. 
Mitsubishi Electric Corp. 
Molex, Inc. 
Motorola .FPD Division 

40 Information Displc1y 10/99 

NEC Corp. 
Nippon Seiki Co. , Lid. 

OES/ ITRI 
OKI Electric lndustry Co .. Ltd. 
Optical Coating Lab., Inc. 
Optrex America, lnc. 

Philips Flat Display Systems 
Phosphor Technology Lid. 
Photon Dynamics 
Photo Research 
Pilkington Micronics Ltd. 
Pix Electronics, lnc. 
Planar Standish, Inc. 
Planar Systems 
Plasmaco, Inc. 
Polar Vision, Inc. 
Polytronix, Inc. 
Progressive System Teclmologies 

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

Retinal Displays, lnc. 
RF Power Products 
ROLIC Research Ltd. 

Sarnoff Corp. 
Schott Corp. 
Semiconductor Systems, Inc. 
Sharp Corp. 
SI Diamond Teclmology, Inc. 
Sony Corp. Research Center 
Stanford Resources, Inc. 
Superior Micro Powders 
Supertex, lnc. 
Symbol Technologies, Inc. 
Syntronic Instruments, Inc. 

Tamarack Sciemific 
TDKCorp. 
TEAM Systems 
Teclmeglas, lnc. 
Teledyne Lighting & Display 
Terapixel, Inc. 
Thomas Electronics, Inc. 
Thomson Components & Tubes 
Three-Five Systems, lnc. 
Torrey Pines Research 
Toshiba America Electronic 

Components 

Ultra Electronics Command & 
Control Systems 

UL V AC Technologies, lnc . 
UNlG RAF 
Unipac Optoelectronics Corp. 
Universal Display Corp. 
Ushio America, Inc. 

Viratec Thin Films Inc. 
Vishay-Dale Electronics, Inc. 

Westaim Advanced Display 
Tecltnologies 

Westar Corp. 
White Electronic Designs, Inc. 
WINTEK Corp. 
WinTron Technologies 

XCITEK, Inc. 
XM R, Inc. 

Astra Products ..................................... 40 Opt rex America ..................... ............ C2 

Bergquist ............................................. 24 Philips Displuy Components ............... 32 

BOC Coating Technology .................. C3 Pilkington Libbcy-Owcns-Ford ..... 20,21 

Daw Modul ......................................... 37 Photo Research ................................. S, I 9 

EFOS ................................................... 33 Polar Vision ........................................ . 15 

ELDLM ......................................... ....... 38 Quantum Duw ................................ 30.36 

Ergotron ............................................. . 10 Silver Cloud Munuf<acturing ................ 33 

H. L. Funk Consult ing ......................... 15 Team Systems .................................. 3 ,15 

Goldentek Dis play America ................ 10 Three-Five Systems ............................ C4 

Integral Vision ............... .......... ............ 32 Toshiba ... .................. ....... ...................... 9 

Kent Displays ...................................... 25 Unigraf ............................ .................... 39 

Kle in Instruments ........................... 2-t,35 U.S. Electronics, Inc ........................... 32 

LCD Lighting ..................................... 6,7 Westar Corp ........................................ 31 

Microvision ...................................... 8,33 Xtronix ................................................ 32 
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Sales Office llusiness and Editol'ial O ffices 
Palisades Institu te for Rcscm·ch Palisades Institute for Research 

Services, Inc. Services, Inc. 
41 I Lafayette Street, 2nd Floor 
New York, NY t0003 

41 1 Lafayette Street, 2nd Floor 
New York. NY 10003 

Jay Morreale, Managing Editor 
212/460-8090x212 Fax: 212/460-5460 

Tracy Le ibowitz, Sales Manager 
212/460-8090x21 I Fax: 2 12/460-5460 

C LA R Ex· 
cast a cry I ic sheet 

DR-I diffusion reflector 
DR-II transmissive diffusion reflector 
DR-II EL transmissive diffusion reflector 
DR-IIIC white diffusion filter 
DR-IIICV colored diffusion filter 
Light guide reflector 
Light guide panel 
HSOT light guide panel 
Precision thin sheet 
Non-glare sheet 
UV cut filter 
UV transmission filter 
NIR (infra-red) filter 
Anti-bacterial filter 

...... 

AR (anti-reflective) filter 
AR & emi shield filter 

astra products 
e: info@astraproducts.com 
t: 516-242-1612 f: 516-242-1620 
www.astraproducts.com ~ 
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Introducing the world's most advanced 
FED technology in a high-volume cluster tool. 

The new Temescal® FCE-7000 from BOC Coating 

Technology is very big news: In fact, if you're looking for 

high-volume FED flat panel deposition with lowest cost of 

ownership and incredible flexibility, it just doesn't get much 

better rhan rhis ... 

To starr with, there's BOC's world-class e-beam technol

ogy - which gives you the best uniformiry, highest rates, 

longest life and largest source inventory, to ci te just a few 

of irs merits. 

And this system 

also reduces downtime 

and requires less main

tenance. 

Plus, it provides 

BOC:1 FCE-7000, the 
uvdd:~ largest FEfJ 
production tool. Cl/11 

/JIVCI'SS jKIIIel1· 11/J (O 

600111111.1' 720111111. 

more advanced automation 

and higher materials utilization. 

So you can see how it achieves the 

lowest cost of ownership of any flat panel 

deposi tion system in the industry. 

A full spectrum of solutions. 

Then, 
-------~'"'='"-=;-==-- BOC has been 

rhis is a 

cluster tool. 

So you can 

deposit a single 

film or a 

whole stack, in 

just about any way you'd like. 

Plus, your panel size choices are virtually unlimited. 

The tool now handles up to 600mm x 720mm, which 

happens to be the largest in the world. But BOC can also 

configure it for even larger sizes upon request. 

Highest throughput. 
Lowest cost of ownership. 

The FCE-7000 is a proven production tool that generates 

throughput speeds of from 10 to 60 panels per 

hour - and even up to 70 and 75 on certain 

processes. And when you combine that kind 

of throughput with high production 

qualiry levels, you get a very attractive 

return on your investment. 

Des(f!,nedjor produd ion. BOC:1 
j le.rible cluster configuration lets you 

depos1~ a singlejllm or an entire slack. 

producing coating 

systems for more 

than 35 years now. 

So they can 

provide nm only 

high-throughpur 

production sys

tems, but also 

prowrype R&D 

and intermediate 

systems, as well. 

They can also 

provide you with 

:m unmatched 

repenoire of 

process and sys

tem knowledge 

and managed 

engmeenng 

expernse. 

So, even if 

your process is not yet fu lly developed, you can depend on 

BOC w help you answer the ques tions, negotiate the risks 

and get where you want to go. 

Bottom line, it means smarter solutions- from the big 

performance guys, BOC. Call them and see for yourself ... 

Temescal, a part ofBOC Coating Technology, 2700 Maxwell Way, 

Fairfield, CA 94585. (707) 423-2 100. Fax: (707) 425-607 1. 

~BOC 
COATING 
TECHNOLOGY 
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Three-Five Systems, Inc. 
Tempe • 602-389-8600 Fax: 602-389-8801 

THREE- FIVE SYSTEMS, INC.lM 

Th1-ee-Five Systems Ltd. 
Elii'Ope • qq.1793·5q9100 Fax: q4-1793·5q9135 
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We Display E:'l:cellence 

Tlu·ee-Five Systems, Inc. 
www.Uu·eeflve.com email: Oisplay@threefive.com 


