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The world 
plans, navigates, 

measures, monitors, 
plays, fishes, 

communicates, 
computes 

and 
displays with 
Optrex LCDs 

And that's just the beginning. 
The applications fo r LCDs keep growing and so does Optrex. 

Why? Innovative engineering and design support, exceptional quality, 

and a nationwide d istribution network Our creative design approach allows you to 

develop new applications and enhance the performance of your existing products. 

Most importantly, it allows you to create the custom or semi-custom LCDs that 

tum your bright ideas into reality. 

Our customers like that. You will, too. 

Fo r more infom1ation, call (734) 416-8500, or fax (734) 416-8520 today. 

44160 l'IYMOIIIII OAKS Bl VD. • P IYMOUIII, Ml 48170 

( 734) 4 16-8500 • FAX: ( 734) 416-8520 

led in fo @o pt r exusa. com 

See Us at SID '99 Booth 922 Circle no. 1 
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Silicon Valley and home of SID 's lllfemational Head
quarters, ll'illwelcome the largest SID Symposium and 

Exhibition ever held. 

Crcdi1: San Jose Convention and Cullum) Facilities 

For more on what's coming in Information Display, and for 
other news on information-display technology, check the 
SID Web site on the World Wide Web: http://www.sid.org. 
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Information Display 
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Witchcraft and the Rise of Hl-B Visas 

Since you, Dear Reader, are probably an engineer, 
technical manager, or high-tech marketer, it may have 
escaped your attention that there is a boom going on 
in the U.S. and Europe - a boom in witchcraft. 

Now, I'm not saying that you are about to fall fool
ishly and inexplicably in love, grow warts, or develop 
an embarrassing facial tick. Of course, you may 
develop any or all of these symptoms but, if you do, 

they will probably not be from a witch's spell. (Shakespeare had it right: "The 
fault ... is not in our stars, but in ourselves that we are underlings." - Julius 
Caesar, Act I, Scene II) 

The fact is you don't have to believe that spells and potions are effective to 
acknowledge the growth in the number of people who follow the Wiccan reli
gion and practice the witch 's craft. And the evidence of that growth is striking. 
In an October 26th article in the New York Times, Carol Publishing Group 
reported that while sales of books on Wiccan topics averaged between three and 
four thousand copies a year each in the late 1980s, the more popular titles now 
sell 40,000 copies. 

The surge of interest has been reflected in movies and a new TV series, and 
major book publishers are now exploiting the market developed by specialized 
publishers like Carol. New "Wiccan titles," as they are being called in the book 
trade, are available from St. Martin's Press, Harper San Francisco, and Bantam 
Books. There are also Web sites. Fritz Jung, webmaster of the Witches' Voice, 
says his site gets nearly 17,000 hits a day, and he estimates there are a total of 
2000 sites that relate to witchcraft. 

Most witches, who tend to be college-educated women, make a point of explain
ing that Wicca is a peaceful, nature-oriented religion. So why should we care? 

The potions and incantations of witchcraft constitute a technology for manipu
lating the physical (as well as biological, psychological, and emotional) world, 
but it is a non-scientific technology. Through what physical mechanism would a 
spell based on tin foil, cinnamon, salt, sugar, bread, and pennies help the spell
maker find an apartment (as specified in The Supermarket Sorceress' Enchanted 
Evenings by Lexa Rosean, St. Martin's Press)? None, of course, but people who 
believe they can manipulate the world through witchcraft are people who tend 
not to study the manipulation of the world through science and engineering. 

How many circuit designers do we lose to Wicca in tllis way? How many dis
play system engineers do we lose to voodoo? (New York City is home to about 
500,000 people of Haitian extraction. Members of the New York Haitian com
mwlity estimate there are thousands of voodoo altars scattered through the com
mwlities of Brooklyn and Queens, where most New York Haitians live.) 

Assuming that we can take the claims of engineering shortages made by many 
U.S. high-teclmology companies at face value, would the number of lost engi
neers and technicians be enough to cover the alleged shortfall in technical tal
ent? Last October, tl1e U.S. Congress passed the American Competitiveness and 
Workforce Improvement Act that increased tile number of H-1B visas - visas 
tl1at allow non-U.S . technology workers to work in the United States - from 
65,000 to 115,000 in each of the next two years in response to appeals from 
those companies, who said tlley could not otherwise obtain enough skilled 
employees. 

colltinued on page 44 
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Powerful New Video Generators. 
The Smart Choices. -•n••-----............... ...,_ .. _ 

STANDALONE 

Standalone Units franz 82950 
400 MHz for true 2K x 2K resolutions; 
Storage of more than 1000 Tinting/ 
Pattern Programs in Flash Memory and 
EEPROM; Fully PC-compatible with 
"Bitmap" capability; direct access to any 
parameter from front panel or through 
PC-programs. And any of the 
(E)EPROM you used in earlier units 
can still be used. 

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

PC-BASED 

PC-Based Units franz 82500 
300 MI-Iz gives you ample margin if 
you work with Display Systems up to 
a 1600xl280 resolution. Its full 
"DDC" capabi]jty is an increasingly 
important asset in service and manu
facturing applications. 

Both PC-based w1its 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 
vVin 95 & Win NT 4.0 respectively. 

DIGITAL 

Digital Units franz 85950 
Service, repair, evaluate or engineer 
FPDs? The Astra VG-826A is the 
Digital Generator for you. 

It's small and light, yet has the 
perfonnance to drive any single or 
multiplexed Flat Panel Device with a 
resolution of 24 bits per pixel up to a 
multiplexed frequency of 150MHz. 

It can be programmed/operated 
from a PC, the RB-646A "Remote". 
Frontpanel or the RB-614C 
Controller. 

Make the Smart Choice ... Contact Team Systems 
Call Visit 
us: 1-800-338-1981 us: www.team-systems.com 

See Us at SID '99 Booth 622 T.E~M 
--------------------------------------~s~m~ 
TEAM Systems, Inc. 2934 Con•in Drive, Santa Clara, California 95051 
Tel.: 408-720-8877 Fax: 408-720-9643 
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There Comes a Time ... 

by Aris Silzm·s 

When it's already 2:00a.m. on Saturday in the city 
that you left seven hours ago and your ai rplane has 
yet to stru1 its descent for landing at your home air
port, there comes a time 00 0 

When you've watched the stm, apparently perma
nently affixed fifteen degrees above the horizon, for 

hours on end as you t1y the polar route to the Far East, there comes a time oo. 

When you know that if you reply to just one more e-mail your brain is going 
to go into dysfunctional rebellion, there comes a time .... 

When for the last three days you've spent all clay and all evening working on 
that final report and it's still not clone, then also there comes a time 000 

There comes the time when our brains simply will not accept one more 
assignment or one more significant thought. The mind rebels. It's time to take a 
break. Sleep? Yes, that sometimes works. Other times, such as during those 
long airplane flights, sleep may not be the most tolerable option. Just because 
the brain is fried doesn't mean that the body is similarly exhausted. In fact, sit
ting on ru1 airplane with nothing to do but eat every few hours is perhaps not 
very healthy, but physically, it's really not all that exhausting. And sleeping in 
the typical airplane position is hardly the relaxing activity one desires. 

We arc not all made alike in Ottr abilities to sustain challenging activities, be 
they physical or mental. I suspect there is a Gaussian cmve that could be used 
to characterize the general population, from serious "couch potatoes" on one 
side to those who seem never to get tired of work-related activities on the other 
end of the distribution. We should be able to quantify some of these behaviors 
in terms of the well-known "sigma-variance" terminology used for measuring 
the quality of manufactured products. 

Can you imagine a six-sigma couch potato? This person would most likely be 
able to sustain just a few minutes of meaningful activity each day. The rest of 
the time would have to be spent in non-interactive entertainment, such as watch
ing movies, soap operas, or game shows. Perhaps even game shows would be 
too demanding for such an individual. 

What would we find at the opposite s ix-sigma extreme? I suspect that I have 
had the dubious pleasure of working with one or two individuals in my career 
who exhibit tlus behavior. These are the types who think nothing of giving you 
a call at 1:00 a.m. to discuss a technical or management problem, who take it as 
a personal affront that you don ' t want to put in another seven-day week after 
having already clone that without a break for the last four months, and who 
can't understand why you want a clay off to go to your daughter's wedding -
or your own. 

Fortunately, most of us find ourselves closer to the mean, although I am indu
bitably correct in asse11ing that the average /D reader has a significantly more 
active and energetic brain than the general population. And thus, while the typi
cal couch potato may need an hour of phase-out time for every hour of thinking 
activity, our ratio may be more like 5: l or maybe even as high as 8: l - counting 
only our waking hours, of course. Thus, I 'm sure we compare favorably with 
the business types I encounter on airplanes who spend a good part of each t1ight 
engrossed in their laptop computers. 

continued 0 11 page 42 
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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 chan this ... 

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

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

longest life and largest source inventory, to cite just a few 

of its merits. 

And chis system 

also reduces downtime 

and requires less main

tenance. 

Plus, it provides 

BOCs FCE-7000. /he 
worlds largest FED 
produc/io11 tool. ca11 
process panels up Ia 
600111111.\" 720111111. 

more advanced automation 

and higher materials utilization. 

So you can see how it achieves the 

lowest cost of ownership of any flat panel 

deposition system in the industry. 

A full spectrum of solutions. 

Then, 
---------:::;;=-~~=~ BOC has been 

.~~· this is a 

cluster roo!. 

So you can 

deposit a single , 

6 film or a /f(A 

~ 

whole stack, in 

just about any way you'd like. 

Plus, your panel size choices are virtually unlimited. 

The roo! 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. 

T he 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 

quality levels, you get a very attractive 

return on your investment. 

Desig11edjorproduction. BOC:\" 
.fle.rib/e c/11.1"/er cOJifigurationletsyou 

deposit a single.(i/111 or a11 e11/ire sltld.!. 

producing coating 

systems for more 

than 35 years now. 

So they can 

provide not only 

high-throughpur 

production sys

tems, but also 

prototype R&D 

and intermediate 

systems, as well. 

They can also 

provide you with 

an unmatched 

repertoire of 

process and sys

tem knowledge 

and managed 

engineering 

expertise. 

So, even if 

your process is not yet fully developed, you can depend on 

BOC to help you answer the questions, 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 of BOC Coating Technology, 2700 Max\vell Way, 

Fairfield, CA 94585. (707) 423-2100. Fax: (707) 425-6071. 

#I# BOC 
COATING 
TECHNOLOGY 

See Us at SID '99 Booth 1146 Circle no. 4 



11181 
Compute itor Analyzers 

The comolate Solution For Troubleshooting, 
Tasting, And Aligning High ReSOlUtiOn DISDIBUS. 

• 250 MHz RGB Video Generator for complete 
testing of high bandwidth computer monitors 

~~~~~----..l.__,;;;k=..:.:...__,'"' • Integrated Color Analyzer for critical white 
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The CM2250 is fully programmable to match the requirements 
of the monitor under test. The CM2250 stores fonnats by 
manufacturer and model number for efficient testing of 
multi-format monitors. 

• 

0 

L------,-----, • 
0 Oll6 
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The CM2250's color analyzer delivers performance 
specifications required by the industry and is NIST 
traceable, giving you the confidence your monitors are 
aligned to laboratory precision. 
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The CM2250's 'Service Process Generator' simplifies the 
creation of effective testing and alignment procedures and 
simplifies the use of these procedures. 

le--I 

I 
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balance adjustments 

• Service Process Generator simplifies and 
standardizes testing and alignment procedures 

• DOC Capabilities give instant access to the 
monitor's formats 

CM2250 250 MHZ 
comouter Monnor Analuzar 

CM221i0-PC "Pro" 250 MHZ 
computer monnor Analuzer 
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Wilh the 88200 family, 

you can precisely, 

automatically, and 

completely measure 

display performance

and Lhat includes 

llat panels. 

SS200 
Complete turnkey 
system with computer, 
6-axis positioner, 
monitor, solhvare, and 
SS200 camera system. 
Automatically performs 
spatial and luminance 
measurements. 

SS210 
You can easily field upgrade 
to the more powerful SS210 
package, which provides all 
SS200 functions, plus an 
integrated spectrometer for 
spectral analysis and color 
measurements. Includes 
response lime measure
ment capability. 

See Us at SID ' 99 Booth 621 

SS220 
For fla t panel testing, a field upgrade to 
the SS220 is easy. The SS220 provides 
spectrometer-based off-axis measw·ement, 
color analysis, color shin and ltuninance 
testing. Coupled with the SS21 0, this is the 
most com(JJ'ehensivc test system ever 
offered- at a fraction of the cost of 
individual test instruments. All tests are 
(JCrformed at NIST-traceable accuracy. 

Circle no. 8 

If you checked all of the 
above and would like more information, 
call Microvision at (800) 951-5188. 

IMICROVISION 
I Dedicated to the Needs of the Display lndust,.y 

550 High St., Suite 108/ Aubum, CA 95603 
Tel: (530) 888-8344/ Fax: (530) 888-8349 
Toll Free: I (800) 931-3188 
Email: microvsn.com 
Web site: http://www.microvsn.com 

lnlcrnationalllcJ!s: 
JaJlan- AIIGO COI\1'. , 06 339 3366 
Tail\ an- UI' I\Rt.INK n:Ctl., 02 705 7090 
1\orert - 11 & I' INT'L, 02 5116 1457 



LCM SOLOMON Division 
SOLOMON Group 

HIGH QUALITY 
LCD ModulEs 

Standard and custom dEsigns 
SOLOMON TEchnology Corp. 
LCM Division 
•12- 1 Chang Tai Str . lls i ao Kan g Di strict 
TW- 812 Kaohs iung 
Tai wan , R.O. C. 
Phone :+886- 7- 872-1 787 
Fax: +885- 7- 872-1 786 
E- mail: ,jl®solomon. com. tw 

See Us at SID '99 Booth 1243 Cit'cle no. 9 

US llranch Office: 
SOLOMON TEchnology (USA) Corp. 
21038 Commerce Poi nte Dr . 
Walnut , CA 91789 
USA 
Phone: (909)-468-3733 Ext . 3038 & 3039 
Fax: (909)- 869- 6258 
E-mai 1: ,j b41 cm®i x. netcom. com 



Self-Scanned Amorphous-Silicon AMLCDs 

Self-scanned amorphous-silicon integrated displays ( SAS!Ds) combine the benefits of 
integrated drivers with the economy and familiarity of amorphous-silicon processing. 

by Roger G. Stewart 

I NTEGRATING THE NECESSARY scanning elec
tronics into the perimeter of displays has 
always been an advantage for acti ve-matrix 
LCDs (AMLCDs) made with polysilicon 
(poly-Si) or bulk-silicon thin-film transistors 
(TFfs). These "self-scanned" displays are 
more compact, more reliable, and cost less 
than their hybrid-scanned counterparts. 
Unfortunately, poly-Si and bulk-silicon TFfs 
are much more expensive to manufacture than 
standard amorphous-si licon (a-Si) TFfs. 
Now, however, self-scanned AMLCDs have 
been fabricated with low-cost a-Si processing. 

WhyAMLCDs? 
AMLCDs improve the performance of liquid-
crystal light shutters by driving them with a 
matrix of TFfs. (Diodes and MIMs are used 
in some applications, but TFfs are, by far, the 
dominant active element.) For high-resolution 
displays, the active matrix increases the black
to-white voltage-control range from a typical 
0.2 to 4 V or more. 

By providing precise control of the pixels 

are the first flat-panel technology to exceed 
the excellent image quaUty of the proven but 
bulky cathode-ray tubes (CRTs). 

After wai ting 50 years, the world has now 
embraced these new high-quality flat-panel 
displays (FPDs) with enthusiasm. The 
AMLCD market has grown explosively to 
over $8 billion in less than 10 years (Fig. 1), 
and is now larger than that for all other FPDs 
combined, continuing to grow at roughly 20% 
annually! 

Why Self-Scanned AMLCDs? 
Promising as this new AMLCD market is, the 

AMLCD business has been plagued by cycles 
of oversupply, with resulting price instabili
ties. Market concentration in a few products 
such as laptop computers has aggravated these 
instabilities. Price instabilities have hindered 
growth and caused the pricing structure to col
lapse drastically in 1995 and 1998. To create 
a healthy business, we need to diversify the 
AMLCD product base. 

Integrating the scanning and other display 
electronics into the display itself to create a 
self-scanned AMLCD is helping to expand 
and diversify the AMLCD product base in 
three ways: 

AMLCD Market Growth 
14 

12 

through their fu ll 0- 6-V range of operation, 8 R~J..!--------------:=---,•---.c; 

the AMLCD delivers the excellent image 
quality possible with LCDs. With contrast 6 a"_u..-------- -
ratios of 400: I , wide viewing angles, excellent 
uniformity, vivid colors, low power dissipa- 4 
tion, and video-rate response times, AMLCDs 

Roger G. Stewart is Head, Solid State Display 
Group, Sarno.f!CO!p., CN 5300, Princeton, 
NJ 08543-5300; telephone 609/734-3128, fax 
609/734-2873, e-mail: rstewart@samoff.com. 
The author would like to acknowledge the 
contributions of many people at Thomson
Le D and Samojj'to the success of this work. 
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Fig. 1: The A M LCD market has grown explosively to over $8 billion in less than 10 years, and 
continues to grow at rougltly 20% per year. (Data courtesy of Stanford Resources, Ram bus, 
and Di~playSearch . ) 
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I TAB Hybrid Assembly -labor & equipmenl - $10 l l sASID Assembly-- labor & equipment-- $2 1 

TAB ASIC Interface Chip (s) SASID ASIC Interface Chip (s) 
60 leads -- 3.3V digttal 60 leads -- 3.3V digital 

custom interface, logic, data formating, timing custom interface, logic, data formating, timing 
Cost= $6 Cost = $6 PCB 

TAB Mise Analog C ircuits SASID HV Interface Chip Mech. 
Backlight 20 leads -- 15V analog 60 leads -- 30V analog 
Cost= $8 backplane & adj, HV supply, caps, misc. backplane & adj, HV supply, level shift, ramp 

Cost= $2 Cost= $3 

,---
Data Data Data Data Data Data Data Data 

Scanner Scanner Scanner Scanner Scanner Scanner Scanner Scanner 

---+ 
Chip Chip Chip Chip Chip Chip Chip Chip 

:IJDOJipuiS 300 eu1puts 300 rutputs 300 aJipu1s 300 ruipuls 300 rutputs 300 OJtputS 300 OJlputS 
TAB chip TAB chip TAB chip TAB chip TAB chip TAB chip TAB ch"ip TAB chip 

f;ost>$3.6< Cost>$3.6< f;ost=S3.6C f;ost=S3.6C ::Ost=S3.6( Cost=S3.6C f::ost=S3.6C ::Ost>$3.6( 

I Select Scanner Chip I 
300 outputs 8.4V SVGA AMLCO Display 

tfAB Chip Cost= $4.20 600 seled tioos x 2400 data lines 

Select Scanner Chip I Total yielded cost without scanning electronics or interface = $70 
SASID scanner with added yield loss (3%@0.003) = 70 + 2 = $72 

300 outputs 
: AB Chip Cost = $4.20 

Hybrid Display Cost = $70 + 1 0 + 6 + 2 + 8 + 28.80 + 8.40 
SASID Display Cost = $72 + 2 + 6 + 3 + 8 + 3.60 + 0.00 
Cost Reduction 

=$133.20 
= $ 94.60 
= $ 38.60 (29"A.) 

Fig. 2: A cost analysis for a representative 8.4-in. display demonstrates the cost advantages of 
a self-scanned a-Si SVGA AM LCD with integrated scanners over a hybrid-scanned SVGA 
AMLCD. 

Compactness. The integrated circuits 
(ICs) on self-scanned AMLCDs usually 
occupy less space than the tape-auto
mated-bonding (TAB) or chip-on-glass 
(COG) circuitry used to drive hybrid
scrumed AMLCDs. Self-scanned 
AMLCDs are therefore ideally suited for 
emerging markets like projection light 
valves, PDAs, and video watches, where 
compactness is especially important. 
R eliability. A typical hybrid-scrumed 
display requires 3000--5000 wiring con
nections to connect the display to the 
hybrid scanners arranged around it on 
two, three, or four sides. The failure of 
even one of these connections manifests 
itself as a "line fault" in the display 
image, which demands that the display 
be either repaired or replaced. The relia
bility of hybrid-scanned AMLCDs is 
limited by these randomly occurring fa il
ures. Increased integration and reduced 
lead cow1t improves the reliability of 
AMLCDs-- just as it does for ICs-- by 
dramatically lowering the rate of ran
domly occurring fai lures without degrad-

ing lifetime. The improved ruggedness 
and reliability provided by self-scanned 
AMLCDs is particularly important in 
opening up new markets in automotive 
displays, military and medical systems, 
and portable devices, where reliability 
and ruggedness are critical. 
Cost. A cost analysis for a representative 
8.4-in. display demonstrates the cost 
advantages of a self-sca1med a-Si SVGA 
AMLCD with integrated scanners over a 
hybrid-scanned SVGA AMLCD (Fig. 2) . 
The total electronics cost for the hybrid
scanned display is about $55, and a net 
cost reduction of $38.60 can be achieved 
with integrated scanners even after 
allowing for slightly lower yields and a 
high-voltage interface chip. In this case, 
eliminating most of the TAB hybrid 
chips has reduced the product cost by 
29%. The cost savings provided by the 
integrated scanners depends on the size 
and resolution of the display. It ranges 
from 10% for large low-resolution dis
plays to more than 50 % for smaller 
high-resolution displays. 

Why a-Si Self-Scanned AMLCDs? 
While the benefits of self-scanned AMLCDs 
are well established, the TFr technologies 
currently used to fabricate them are expensive 
(Fig. 3). The advantages of integrated scru1-
ners for small high-resolution displays are so 
overwhelming that even the 10-times-higher 
cost of CMOS high-temperature TFr process
ing is justified. Consequently, most viewfind
ers and projection light valves are currently 
built with a high-temperature poly-Si TFr 
process. 

But for larger displays, the more modest 
integrated-scanner cost advantage of 10--35% 
is not enough to offset tl1e higher poly-Si pro
cessing costs of 30--1000%. Consequently, 
most AMLCDs larger than 2 in. are built 
without integrated scanners, using a lower
cost a-Si process. 

Clearly, the ideal solution would be to 
somehow fabricate self-scrumed displays 
using a standard low-cost a-Si TFr process. 
But previous attempts to integrate scatming 
circuitry onto the perimeter of a-Si AMLCDs 
have been blocked by the low carrier mobility 

Table 1: Specifications for an 
8.4-in. Sub-Notebook SASID 

General 

Display 
Color 
Diagonal 
Aspect Ratio 
Addressing Mode 
Storage Capacitor 
Frrune Frequency 
Pin Reduction 

SVGA direct view 
RGB (color filter) 
8.4 in. 
4:3 
Row inversion 
Previous row 
75Hz 
202 from 3000 

Data Scanner 

Scrumer Type 
Sampling Frequency 
Video Inputs 
Demux Ratio 
Output Hold Time 
Output Amplitude 
RMS Accuracy 
Scanner Width 

Chopped ramp 
1.2 MHz 
120 
20:1 
10 J.lSec 

5V 
< 7.5 mV 
3.75 mm 

Select Scanner 

Output Amplitude 
Line Frequency 
Uniformity 
Scam1er Width 

25 v 
45kHz 
< 7.5 mV 
1.9mm 

Informal ion Display 3/99 13 



LCD design 

- less than 1 cm2/V -sec - of a-Si TFfs, the 
high parasitic capacitance of the non-self
aligned a-Si TFf structure, the absence of a 
PMOS TFf or other load device, and the 
threshold instability of a-Si transistors. How
ever, this situation began to change 3 years 
ago with the announcement of the first self
scanned a-S i AMLCD at the aruma) SID Sym
posium in Orlando in 1995. 

AMLCD Manufacturing Costs 
CI>II ___ ..,.NA£.<JP ... po01...-1Cs 

Recent Progress 
Since 1995, circuit innovations have been 
developed to compensate for the limitations of 
a-Si TFfs and permit a standard a-Si TFf 
process to be used in the fabrication of self
scanned displays in sizes ranging from 1.4 to 
8.4 in. on the diagonal and with screen resolu
tions up to SXGA (Fig. 4, Table 1). The 
SVGA display requires only 202 connections, 
compared with 3000 cormections for existing 
hybrid-scanned AMLCDs. 

Although some early SASIDs had limited 
lifetimes, the most recent devices have been 
improved to the point where their overall reli
abiUty is better than current hybrid-scmmed 
displays. 

1211 
HMDs RNI~~ Rear~TV 

Virtual Realily Cammoldal l'lo;odors 
Densitv - pixel size In um 

The overall reliability of ail AMLCD is 
limited both by randomly occurring failures 
and by li mited lifetime. Randomly occurring 
LCD-screen failures accowlt for the highest 
percentage of problems in portable computers 
sent back for repair. The average failure rate 
for AMLCD laptop computers is approxi
mately 10% per year, including "trauma," 
TAB hybrid assembly fai lures, and other 
causes. Excluding trauma- such as dropping 
a notebook computer onto a hard floor or 
attempting to close its lid on a pen - the over-

Fig. 3: On a cost-per-square-inch basis, bulk silicon is the most expensive TFT technology for 
self-scanned AMLCDs, while a-Si is the least expensive. The adva111ages of integrated scanners 
for small high-resolution displays are so overwhelming that CMOS high-temperature TFT pro
cessing is sometimes justified, despite its expense. 

all design-related failure rate for laptop 
AMLCDs is currently about 5% per year. TAB 
and COG hybrid assembly failures are the 
dominant non-trauma fai lure mechanism for 
AMLCDs and the cause of roughly 45% of all 
field failures. [See "FPD Field Failure Modes 
and Repair Techniques" by L. M. Bejtlich, Dis
play Manufacturing Technology Conference 

Table 2: AMLCD Lifetime Requkements by Application 

Application 

Laptop Computers 

TVs, PDAs, Cameras, 
Telephones, CE Products 

Projection Light Valves 

Expected Lifetime Accelerated Qual Test 

10,000-50,000 hours 1000 hours 
(10- 40°Cjtypical intermittent use) (50°C, continuous) 

10,000-50,000 hours 1000 hours 
(0-40°Cjtypical intermittent use) (50°C, continuous) 

-----------------------
10,000 hours 1000 hours 
(0-50°Cjtypical intermittent use) (70°C, continuous) 

---------------------------------
Automotive 5000 hours 1000 hours 

( -20-70°Cjtypical intermittent usc) (85°C, continuous) 
-------------------

Avionics 10,000 hours 1000 hours 
( -20-70°Cjtypical intermittent use) (85°C, continuous) 
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Digest of Tee/mica! Papers, 27-28 (1998).] 
The average fai lure rate of the TAB and COG 
hybrid assemblies used in current laptop com
puters is therefore about 2% per year. 

Although the failure rates for different TAB 
and COG assemblies vary significm1tly, the 
fa ilure rates for TAB hybrid assemblies are 
roughly proportional to tl1e number of external 
leads. Assuming that the lead dimensions are 
similar between the internal ly scanned and 
extemally scanned displays, it is possible to 
compare the failure rates of TAB hybrid dis
plays and SASIDs with integrated drivers 
(Fig. 5). 

The figure shows that the reduction in lead 
count from integrated sca1mers improves upon 
the TAB failure rates by a factor of 15. The 
overall failure rate has been improved by 
roughly a factor of 2. In addition, because tl1e 
use of integrated scanners eliminates the 
requirement for tight pitch, the extemal leads 
used in a SASID design are typically larger 
than the external leads used for existing TAB 
hybrid displays. The larger size of these 
external leads means that fa ilure-rate 



Sarnoff Corp. 

voltages shift at roughly a constant rate over 
time, but they increase more than linearly with 
duty cycle. The threshold-voltage drift rate 
increases proportionally to the square of the 
voltage stress and increases exponentially 
with increasing temperature. 

A TFT used as the pixel switch in an 
active-mau·ix array will be used only one time 
per frame, which is equivalent to a duty cycle 
of less than 0.2 %. The TFTs used in the 
SASID select and data scanners, on the other 
hand, could be exposed to much higher fre
quencies and higher duty cycles, ranging from 
0.4 to 30%. Unless the circuit design is modi
fied to minimize transistor duty cycles and 
compensate for transistor threshold-voltage 
drift, the lifetime of SASIDs would be shorter 
than forT AB hybrid displays. 

Fig. 4: This 8.4-il!. SXGA SASID requires only 202 connections, compared with 3000 connec
tions for comparable hybrid-scanned AMLCDs. 

Consequently, new circuit solutions have 
been developed to extend the lifetime of 
SASID select and data scatmers to the point 
where lifetime of the SASIDs meets all of the 
lifetime requirements listed in Table 2. These 
SASID devices include the fo llowing improve
ments : constant gate-overdrive operation, 
dynamic circuiu·y with minimum duty cycles, 
and closed-loop compensation. 

improvements are even greater than shown in 
(Fig. 5). 

Lifetime of SASIDs 
Despite their advantages in compactness, 
reduced failure rates, and cost, self-scanned 
AMLCDs must also meet the lifetime require
ment for each application (Table 2). The table 
includes the accelerated qualification tests that 
are typically used to qualify lot samples to 
ensure that the product meets or exceeds the 
expected lifetime for that application. 

Some applications are fa r more demanding 
than others because display lifetime is 
strongly dependent on operating temperature, 
operating voltage, and duty cycle. Avionics 
and automotive display applications are the 
most demanding because they combine long 
periods of continuous operation with high 
temperature. Laptop computers and most 
consumer-electronics products have less 
demanding lifetime requirements since they 
typically operate for limited periods of time at 
lower temperatures. Qualification testing is 
typically accelerated by subjecting the dis
plays to uninterrupted operation at tempera
tures higher than their normal maximum oper
ating temperature. Most accelerated qual ifica
tion testing is done with a 1000-hour test, 

which can be completed in about 2 months. 
Evaluation of SASIDs has included both 

the normal 1000-hour accelerated qualifica
tion test plus extended accelerated life testing 
out to 10,000 hours of real time. During the 
useful display lifetime, a-Si TFT threshold 

Constaut Gate Overd1ive. SASID circuits 
working in the constant gate-overdrive mode 
continually self-adjust the local applied gate 
voltage so that key transistors operate at either 
a constant current or constant impedance level 
instead of the constant-voltage mode typical 

SVGA Color Lal!lOl! Disl!lay: TAB/Hy:brid SASID/Integrated 
SVGA color laptop display - 600X800X3 

Number of External Leads 3000 202 

Estimated Random Failure Rate 2 'Yo/year 0.13 %/year 

Overall Failure Rate 5 °/o/year 2.9 %/year 

Fig. 5: Otherf actors being equal, the random failure rate of an internally scanned display is 
much less than that of an externally scanned display, contributing to a11 overall failure rate that 
is about lw(f that of tile externally scanned display. 
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of conventional circuits. Key voltages within 
SASfD scaJUlers are shifted in response to 
temperature and time, and transistor threshold 
shifts of up to 8 V can be accommodated 
without significant degradation of display per
formance. 

Dynamic Circuihy with Minimum Duty 
Cycles. For hlgh-speed demux sampling on 
the input side of the data driver, a big current 
surge and fast switchlng are required to sup
port demux ratios of 20: 1 or more. Here, 
SASIDs use the conventional constant-voltage 
drive mode, but the duty cycle is minimized to 
maximize lifetime. Accurate modeling of the 
TFT voltage drift has been used to further 
extend lifetime. 

Closed-Loop Compensation. In addition 
to using negative-feedback circuitry to com
pensate locally for threshold-voltage changes, 
some SASID designs also employ negative 
feedback globally by using closed-loop com
pensation at the system level. Global closed
loop compensation minimizes performance 
variations caused by both short-tem1 tempera
ture changes and long-term threshold-voltage 
effects. 

Electro-optical measurements were used to 
measure the operating margin of a 1.4-V 
SASID data scanner over tin1e. Thls SASID 
data scanner had operated continuously for 
10,000 hours (1.3 years) at 50°C without 
exhausting its operating margin or affecting 
its dynamic operating characteristics. Its 
extrapolated lifetime is over 100,000 hours, 
even when operating continuously at e levated 
temperature. 

Another, similar, SASID data scatmer has 
been operated continuously for 5000 hours at 
70°C without failure. Its extrapolated lifetime 
is 15,000 hours of continuous operation at 
70°C. The operating margin for both devices 
is decreasing at a rate of about 2 Vjdecade. 
Based on a measured temperature-acceleration 
factor of 2 tin1es for each l0°C temperatme 
rise, these SASID data scanners can be 
expected to provide at least 5000 hours of 
continuous operation at 85°C with minimal 
adjustment in the initial operating voltages. 

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

The SASID select scanners have also been 
life-tested out to 10,000 hours, with a select
scanner lifetime even longer than that of the 
data scanner. All of the displays maintain an 
operating des ign margin of more than 6 V 
even after 10,000 hours of continuous opera
tion at 50°C or 3000 hours at 70°C. The 
extrapolated lifetime is 40,000 hours at 70°C 
and over 100,000 hours at 50°C. 

A comparison of these results with the 
accelerated qualification test requirements for 
various display applications shown in Table 2 
shows that these SASIDs now meet the Hfe
time requirements for laptop computers, TVs, 
PDAs, cameras, telephones, other consumer
electronics products, and projection Hght-valve 
applications. The most recent SASID designs 
can now meet the lifetime and reliability 
requirements of the more demanding auto
motive and avionics applications as well. • 
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LCD-Monitor Market Share Rises on 
Falling Prices 

A respected Japanese editor looks at the increases in LCD production 
and predicts the price levels for LCD monitors in the year 2000. 

by Kenichi Ohta 

IN JUNE 1998, a TFf-LCD monitor (LCM) 
went on sale for less than ¥100,000 (about 
US$870) for the fi rst time in Japan. TFf
LCMs have been attracting attention in Japan, 
whit:h is partly due to their frequent appear
ances in TV commercials. LCD manufactur
ers are now devoting their full attention to 
preparing LCM-product line-ups in anticipa
tion of this long-awaited major market - one 
the industry has badly needed to supplement 
notebook computers. 

The Rapid Spt·ead ofTFT-LCMs 
TFf-LCMs have only recently become a hot 
topic in the marketplace, even though 8- 10-in. 
LCMs have been around for a while. But 
their prices were prohibitive - well above that 

Kenichi Ohta, now retired, was a member of 
the Editorial Department of the respected 
Japanese magazine FPD Intelligence, which is 
based in Tokyo; 2-4-5 lidabashi Chiyoda-Ku, 
Tokyo 102-0072, Japan; telephone +81-(03)-
3230-3249,Jax +81-(03)-3230-4906. The 
original version of this article appeared in the 
September 1998 issue of the magazine. FPD 
Intelligence is translated into English by 
InterLingua, Redondo Beach, California 
Uapanese2@worldnet.att.net), which also 
publishes the English-language edition in 
electronic form as part of its "Display Tech
nology Library. " This ar!icle was adapted 
and updated from the InterLingua translation 
by permission of the publisher. 

18 ln.formarion Display 3/99 

of the PC itself - and were therefore well 
beyond the reach of most PC users. Why 
have TFT-LCMs suddenly begtm to catch on? 

The fi rst reason is the appearance of large 
high-resolution LCDs on the market at rela
tively inexpensive prices. In targeting a CRT
monitor market in which 15-17-in. screens 
are the rule and resolutions are at XGA level 
or above, an LCD offering similar or superior 
quality would have to be at least a 13-in. 
model at XGA or higher resolution. As the 

x1 0,000 units 
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sizes of notebook-PC screens expand, LCD 
manufacturers have invested in production 
lines capable of efficient production of large
sized LCDs, and all of these production lines 
have gone into operation nearly simultane
ously. As a result, large-sized LCDs - 14 in. 
and larger - can now easily be mass-produced 
for use in monitors. 

The second reason is the falling prices of 
TFf-LCMs. The preparation of lines for 
large-sized LCD production by the different 

'99 

Fig. 1: TFT-LCD models accounted for less than3% ofall PC monitors 17 in. and greater in 
size injisca/1997, but LCMs should reach 20% of the total monitor market in the year 2000. 
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Fig. 2: The forecasted demand for TFT-LCDs cannot be satisfied by the current full capacity of I 
all LCD manufacturers- including production lines now in the planning stage. 

LCD manufacturers has not only made possi
ble a supply of large-screen products, it has 
also enabled cuts in LCD prices. The recent 
rapid advances in the phase-locked loop 
(PLL) and other peripheral devices used in 
TFf-LCMs, including more sophisticated 
functions and lower costs, have also con
tributed greatly to pulling down LCM prices. 

The third reason is the intensifying demand 
for greater energy efficiency and smaller 
footprints; users are willing to pay a premium 
price for these advantages. There is no doubt 
that the mounting global emphasis on ecology 
- as seen in the focus on carbon-dioxide 
emissions during the Kyoto conference on 
global warming held in December 1997 -
will further accelerate the widespread adop
tion of TFf-LCMs, which require only about 
one-third the space and power of their CRT 
counterparts. 

In addition to the above factors, it should 
also be noted that the slump in TFf-LCDs for 
notebook computers beginrung in the summer 
of 1997 spurred LCD manufacturers to 
develop LCDs for use in monitors, which 
promise to be the next major LCD market. 

14-in. Monito•·s P•·iced fo•· Gmwth 
Unti l 1997, TFf-LCMs had very limited 
sales. It has long been held that widespread 
adoption of TFf-LCMs will runge on price, 

and, now that 14-in. monitors have appeared 
at street prices under ¥100,000, sales are 
beginnjng to show signs of explosive growth. 
Opinion is divided on the specific break
through price fo r TFf-LCMs - whether it is 
twice that of CRT products, or 1.5 times, or 
some other level. But more important than 
price ratios, an absolute price of less than 
¥100,000 seems to have given the market the 
impression that lower prices have arrived, 
leading to a rapid rise in demand. 

A look at the prices of monitors offered by 
different manufacturers reveals considerable 
disparity (Table 1). Many products have 
"open" prices, with no standard or list price. 
This fact in itse lf indicates that TFf-LCMs 
have recently seen sharp price cuts, and that 
market prices are in a chaotic state. Once a 
manufacturer sets a list price, others immedi
ately release sti ll cheaper products, and list 
prices lose all practical significance. 

Yet, this price competition cannot continue 
much longer. The abili ty of LCD manufactur
ers to compete on the price front is approach
ing its limits; additional large drops in LCD 
prices cannot be expected. Right now, a 
14-in.-monitor price of ¥100,000 does not rep
resent a comfortable profit margin for monitor 
manufacturers. Although further gradual 
declines in price can be expected, there will 
no longer be dramatic drops in TFf-LCM 

prices. Having reached the "breakthrough" 
price range, 14-in.-moni tor prices will see 
more short-term confusion, but will likely 
remain in the range just under¥ 100,000. 

14- and 15-in. High-Resolution 
P•·oducts 
Nearly all the TFf-LCMs now on the market 
are in the 13- 15-in. range, and14- and 15-in. 
morutors- equivalent to 17-in. CRT mmtitors
are now the mainstream. It is debatable 
whether 14- or 15-in. morutors will dominate in 
the future, but, for the time being, 14-in. moni
tors have the early advantage based on price, 
with some gradual srufting to 15-in. morutors. 

In terms of resolution, morutors up to 15 in. 
will be XGA, and everything above will tend 
to be SXGA. Some 18-in. SXGA mmtitors 
are being sold already, and the move from 
XGA to SXGA will gain momentum in the 
future. Considering the large number of con
smners using 17-in. CRT displays in SXGA 
mode, 15-in. LCMs capable of SXGA look 
promising also. 

Twenty-inch monitors have been the focus 
of considerable attention because they offer 
enough screen space to display two A4-sized 
pages side by side, but some analysts trunk 
that such monitors are too large for ordinary 
desk work. Therefore, as 18-in. LCMs prolif
erate, they are expected to find s uccess in rel
atively limited applications, such as being 
paired with engineering workstations . In 
light of trus, there will probably be interest in 
20-in. mortitors with still higher (UXGA) 
resolution. 

As sizes grow beyond 15 in., parallax 
issues produce a need for displays with fairly 
wide viewing angles, even for single-user 
applications . For this rea~on, manufacturers 
recently have moved to LCDs with an optical
compensation fi lm, or LCDs with in-plane 
switching (IPS), multi-domain vertical align
ment (MY A), or some other new driving 
method, an10ng various measures to improve 
the viewing-angle range. These improve
ments have not only enhanced the display 
quality of TFf-LCMs, they have effectively 
shut DSTN-LCMs out of the market. 

Future trends will likely include adding fea
tures - beyond display quality - to LCMs to 
i11crease their value and appeal. For example, 
TFf-LCMs with USB jacks are now being 
marketed, which allows these morutors to be 
used with USB hubs and peripherals . Compe
tition among manufacturers to offer additional 
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Table 1: Street Prices for Major LCM Models (Akihabara, Tokyo) 

LCD ~ List Pri!:!: (Y gn) Sh·eet Price (Yen} 1 
Manufacture•· Model Size Type Input (98/97) Store A Store B Stm·e C Notes 

NEC-HE LCD400V 14.1 TFf Analog ROB 218,000 122,000 
LCD15IOV 15.0 TN+RF Analog ROB 248,000 186,000 178,000 
LCD1510 15.0 SFf Analog ROB 328,000 258,000 
LCD2010 20.1 SFf Analog ROB 980,000 852,000 784,000 SXGA 

EIZO (Nanao) FlexScanE151L 15.0 SuperV Analog ROB 398,000 198,000 198,000 
FlexScanE141L 13.8 TFf Analog ROB OPEN 138,000 137,999 138,000 
FlexScanL66 18.1 TFf Analog ROB OPEN 457,999 458,000 

Iiyama TXA3601GT 14.1 TFf Analog ROB 98,000 97,999 98,000 
TXA3602GT 14.1 SFf Analog ROB 148,000 147,999 
TXA3811HT 15.0 TFf Analog ROB 148,000 147,999 
TXA382HT 15.0 TFf Analog ROB 158,000 157,999 With speakers 
TXA3801GT 15.0 TFf Analog RGB 95,800 

MEL CO FfD-XT15-A 15.0 TFf AnalogRGB 228,000 176,000 
FTD-XT14-A 14.1 TFf AnalogRGB 198,000 123,000 121 ,999 
FTD-XT14S-A 14.0 TFf AnalogRGB 99,000 99,800 99,799 
FfD-XT13-PL 13.3 S-TFf TMDS 198,000 158,400 Inc! uding interface board 
FfD-ST12P 12.1 TFf Digital 138,000 99,800 SVGA 

Sharp LL-T152A 15 .0 SuperV Analog ROB OPEN 165,000 167,999 165,000 
LL-T150A 15.0 SuperV Analog RGB OPEN 148,000 148,000 
LL-T140A 13.8 TFf AnalogRGB OPEN 127,800 127,800 
CE-LT14M 13.8 TFf Analog ROB OPEN 137,999 178,000 

Mitsubishi Electric RDT151 15.0 SuperV AnalogRGB 398,000 148,000 147,999 188,000 
RDT151R 15.0 TFf Analog ROB OPEN 168,000 
RDT141 14.0 TFf AnalogRGB 398,000 108,000 107,999 148,000 
RDT141R 14.0 TFf Analog ROB OPEN 138,000 

Matsushita Electric CF-L15TMJM2 14.5 TFf Analog RGB 298,000 158,000 
Industrial CF-L45TMPJ 14.5 TFf AnalogRGB 238,000 188,000 

AL-D40TMPJ 14.0 Analog RGB 358,000 127,999 
TX-D14L31-J 14.0 TFf AnalogRGB 348,000 139,800 139,799 139,800 
TX-D5L31AJ 15.0 TFf AnalogRGB 248,000 168,000 167,999 

Akia RT161SX 16.1 TFf Analog ROB 398,000 268,000 SXGA 
RT150X 15.0 TFf Analog RGB 164,800 139,800 
MT145X 14.5 TFf Digital 158,000 
MD138X 13.8 STN Digital 108,000 79,800 
RT133X 13.3 TFf Analog ROB 119,800 99,800 99,800 
RT145WX 14.5 TFf AnalogRGB 129,800 
RT145XR 14.5 TFf Analog RGB 168,000 167,999 
MT12S 12.1 TFf Digital 148,000 89,800 SVGA 

features is likely to intensify. We are likely to LCMs now being sold rely on analog RGB installed in the PC to enable a digital cmmec-
see the emergence of LCMs equipped with connections. This is because nearly all PCs tion with an LCM. There is also the problem 
floppy-disk drives, CD-ROM drives, and are provided with analog RGB outputs for of board compatibility because not all PCs 
other devices. cmmection with CRT monitors, but do not will accept such boards. Consequently, LCM 

have digital outputs for use with LCMs - manufacturers cannot easily move to a digital 
Analog RGB Still the Standard which are not yet widespread. At present, a interface if their products are to be sold as 
LCMs can have either an analog RGB or a dedicated board (or one of the few available general-use monitors, and they are obliged to 
digital interface with the PC. Nearly all the combined analog/digital boards) must be adopt standard analog RGB interfaces. 
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Table 1: Continued 

LCD List Pl"ice <Yen) Sh·eet P r·ice (Yen} 
Manufacturer· Model Size Type Input (98/97) Stor·e A 

I-0 Data Device LCD-D15T 15.0 TN+RF Digital 238,000 187,000 
LCD-A14T 13.8 TFT Analog RGB 218,000 118,000 
LCD-D14T 13.8 TFT Digital 218,000 

IBM 9514-A04 14.5 TFf AnalogRGB 438,000 
9514 14.1 AnalogRGB OPEN 

Sony CPD-Ll50 15.0 TFf AnalogRGB OPEN 228,000 

Hitachi PCT-DT3131 13.3 S-TFT Ana1ogRGB 318,000 178,000 
PC-DT3140 14.1 S-TFf AnalogRGB 318,000 

Toshiba PV2007JA 15.0 TFT Digital 298,000 

Magview LS500C 15.0 STN LVDS 

Proton 9514-A06 14.5 TFf Analog RGB 
9514-A04 14.5 TFT AnalogRGB 
9516-A04 16.1 TFf 

Logitec LCM-Tl33A 13.3 S-TFT Analog RGB 218,000 154,000 

Totoku Electric CV4l!T 13.8 TFT Analog RGB OPEN 

Apti LM-!024A 14.5 TFT Analog RGB 248,000 
LM-1280 16.1 TFT AnalogRGB OPEN 

Fujitsu VL-1500T 15.0 MVA AnalogRGB 
VL-1510T 15.0 MVA AnalogRGB 248,000 
VL-1420T 14.1 TFT Analog RGB 198,000 
VL-2100T 21.3 MVA Analog RGB 1,280,000 

Canon TDI3A 13.3 U-TFT AnalogRGB 278,000 

CTX PRCM008 12.1 

TAXAN CV650 14.5 TFT 4 18,000 

LG Electronics 500LC 15. 1 TFT Analog RGB 248,000 

Artwork NLM-141A 14.1 129,800 

San yo Electric LMU-TF150A1S 15.0 Analog RGB OPEN 

Samsw1g 400TFT 14.0 TFf Analog RGB 298,000 
500TFT 15.0 TFT Analog ROB 388,000 

Compaq Computer 170406-291 14.5 TFT Analog ROB 248,000 

Processing within PCs is, of course, digital, 
and a digital interface between two all -digital 
devices - a PC and an LCM - would be more 
efficient and cost-effective. In notebook PCs, 
the computer and LCD can be cmmected inter
nally and a digital interface is employed; but in 
the case of an LCM, the length of the connect
ing cable and the large number of connecting 
lines pose problems, requiring irmovations to 
the data-transmission system. Various digital 

interfaces based on different transmission sys
tems have been proposed (Table 2). 

As TFT-LCMs have grown in popularity, 
there have been increasingly energetic move
ments to standardize the digital interface, but 
complete standardization has not yet been 
achieved. If we do not have further progress 
in standardization and in unified specifica
tions, and if all PCs are not provided with digi
tal outputs, there cannot be a widespread move 

Stor·e B Store C Notes 

199,999 

158,000 

227,999 228,000 

178,000 

247,999 258,000 Btmdled with PC 

198,000 

148,000 
158,000 
298,000 SXGA 

137,999 

197,999 268,000 

147,999 
357,999 SXGA 

197,999 
157,999 

997,999 SXGA 

197,000 

198,000 

137,999 

147,999 

129,799 

227,999 

147,999 
197,999 

220,800 

to a digital i.J1terface. For the time being, it 
appears that TFT-LCMs will continue to rely 
mainly on an analog RGB interface. 

PC-LCM Bundles? 
There is another vital aspect of future market
ing of TFT-LCMs: the probability that the 
proportion of TFT -LCMs that are sold bun
dled with PCs wi ll shoot upward. Consider
ing that more than 80% of desktop PCs sold 
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Table 2: Proposed Digital Interfaces for LCMs 

Data Format Supported Signals Interface Connector·s Notes 

VESA (P&D) TMDS Digital data, analog Molex P&D cmmectors, 
Standard (PaneiLink) data, DDC, USB, 30 digital pins+ 5 analog 

IEEE1384, stereo sync pins, and compatible 

DISM TMDS Digital data, analog Molex P&D cmmectors, Confonns to 
Standard I (PanelLink) data, DDC, USB, 30 digital pins+ 5 analog VESA (P&D) 

IEEE 1384, stereo sync pins, and compatible 

DISM 
Standard 2 

DISM 
Standard 3a 

DISM 
Standard 3b 

DISM 
Standard 4 

Overseas 
Standard DSP 

TMDS 
(PaneiLink) 

LVDS 

LDI 

LDI 

TMDS 
(PaneiLink) 

Digital data, 
DDC, USB, 

Digital data, 
DDC, USB, 

Digital data, 
DDC, USB, 

Digital data, 
DDC, USB, 

Digital data, analog 
data, DDC, EDID, 
DPMS 

today :ue hundled with CRT monitors, it is 
just a matter of time before TFf-LCMs are 
likewise sold in bw1dled packages. 

Many Japanese PC manufacturers are 
al ready combining LCMs with small-footprint 
PCs, targeting customers intent on preserving 
precious desktop space. A few major U.S. PC 
makers are also bundling LCMs with some 
systems but, iJ1itially, PC-LCM bundles are 
Hkely to have more impact in Japan, where 
space-savings demands are more urgent. By 
targeting appl ications where space is short, 
such packages may erode part of the note
book-PC market, and the movements of PC 
manufacturers are being watched closely. 

Who Drives This Market? 
What will be required of the companies that 
finally succeed in the TFf-LCM market? 
Well-engineered products, of course, but the 
most important factor at this time is price. 

The LCD panel is the most expensive com
ponent of a TFf-LCM. The proportion of 

3M MDR cormector, 
26-pin, and compatible 

3M MDR corm ector, 
26-pin, and compatible 

3M MDR connector, 
40-pin, and compatible 

3M MDR cormector, 
14-pin, and compatible 

3M MDR cormector, 
20-pin, analog output 
DB 15-pin, video 
output, and compatible 

Atmounced by A TI 
Technologies of 
Canada 

facturer who reHes sole ly on cost reduction 
will lose his competiti ve edge over his rivals. 

A TFT-LCM normally consists of the TFf
LCD, interface, power supply, housing, and 
other parts. Overhead and distribution costs 
are also incurred by the monitor manufacturer. 
lrmovations among monitor manufacturers to 
suppress costs will be crucial to success. 

Thousands of yen 
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The company that released the industry's 
first under-¥ 100,000 LCM was MELCO. 
Company president Maki relates that in addi 
tion to simply cutting manufacturing costs, 
margins for the manufacturer and for distribu
tion were also shaved to reduce prices. This is 
a sobering observation. To state it a little dif
ferent ly, low-priced TFf-LCMs are only 
made possible by trll1U11ing overhead and 
squeezing distribution costs, in addition to the 
cost of the LCD itself. 

This problem of overhead and distribution 
margins is especially pressing in the case of 
companies producing monitors on an OEM 
basis. In addition to the manufacturer's own 
margins, the overhead and distribution of the 
client firm must also be considered. 

From this standpoint, it appears that moni
tor manufacturers with low overhead and the 
ability to market their own brands, and PC 
manufacturers with their own LCD production 
lines, will do the most to promote the 
widespread adoption ofTFf-LCMs. 

Challenges 
We have made projections of the TFf-LCM 
market, which lead to some interesting con
clus ions (Figs. 1-4). As a fraction of aU PC 
monitors 17-in. and larger in size, TFf-LCD 
models were Lmder 3% of the total in fiscal 
1997. However, the market is set to take off 
in 1999, and by 2000 should reach 20% of the 

'99 

15" 

14" 
0 

'00 '01 

the total cost represented by the panel is 
extremely high, so, from the perspective of a 
monitor manufacturer, the cost of manufactur
ing a TFf-LCM consists almost entirely of 
the cost of parts and materials. In contrast 
with CRT monitors, it is very hard to endow 
LCM products with added value. So, for 
monitor manufacturers, reducing the cost of 
the TFf-LCD itself is paramount, but a manu- Fig. 3: Tlte big price drop for 14- and 15-in. TFT-LCMs It as already occurred. 
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Fig. 4: Steady but appreciable price reductions are predicted for 18- and 20-in. TFT-LCMs. 

total monitor market (Fig. 1). An extremely 
high average annual growth rate of 250% is 
anticipated. 

But a problem arises here. The demand 
we've predicted cmmot be satisfied even by 
the full capacity of all LCD manufactmers -
including production lines now in the plan
ning stage (Fig. 2). In other words, to make 
this kind of expansion possible, LCD manu
factmers will have to make huge equipment 
investments. But LCD makers are just now 
recovering from a business s lump resulting 
from dropping market prices, and they have 
no plans to augment production equipment. 

So, the key to future expansion of the TFT
LCM market lies in resolving the cost prob
lems of the LCD producers and in making 
large equipment investments with virtually 
guaranteed recovery. Although the price of 
14-in. monitors, having once fa llen below 
¥100,000, will probably not drop much fm
ther, the prices for 15-in. monitors, now 
around ¥150,000 (US$1300), will likely move 
closer to ¥100,000 (Fig. 3). In the year 2000, 
it appears probable that 14-in. XGA monitors 
will cost around ¥80,000 (US$700), 15-in. 
XGA monitors will sell for ¥100,000, and 18-
in. monitors will be priced at around ¥200,000 
(US$ 1750) (Fig. 4) . 

So long as the TFT-LCD accmmts for half 
the cost of an LCM, there is no doubt that the 
prices ofTFT-LCMs will continue to hinge on 
the cost-cutting measmes implemented by the 

LCD producers. But cost-cutting by the LCD 
producers has nearly reached its limit, so fur
ther cost reductions must await some epochal 
new technology. Many different plans to 
lower costs have been announced, such as fil
terless LCDs, polysilicon devices, and a 
smaller number of drivers. LCD manufactur
ers will be under intense pressure to pursue all 
possibilities for the further reduction of pro
duction costs. • 

Please send new product releases or 
news items to Information Display, 
cjo Palisades Institute fo r Research 
Services, Inc. , 411 Lafayette Street, 
2nd Floor, New York, NY 10003. 
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Will CRTs Survive? 

The CRT's flat-panel challengers are formidable, but 
impressive technology advances are allowing CRTs to 
not only survive, but maintain their nwrket dominance. 

by Makoto Maeda 

I T IS DIFFICULT to overstate the role of the 
cathode-ray tube (CRT) in today's display 
market. To characterize it as "dominant" is a 
bit like asserting that the oceans hold most of 
the world's water. Yet, new technologies
such as liquid-crystal displays (LCDs), 
plasma-display pa11els (PDPs), and field-emis
sion displays (PEDs) - are always lining up to 
take their shot at the title. 

As a result of these challenges, CRT 
designers have constantly sought to optimize 
and improve their products, focusing on key 
attributes such as resolution, brightness, con
trast, display size, depth, and weight. A brief 
review of some relatively recent develop
ments indicates how far CRT technology has 
advanced. 

Flat-Faced CRTs 
A great stride in the history of CRTs was the 
successful invention of flat-surface displays. 
Eliminating the curved surface of a stru1dard 
display greatly reduces reflected glare, result
ing in a more pleasing image. Although there 
are several engineering problems involved in 

Makoto Maeda is General Manager of the 
CRT Development Project at Sony Corp., Dis
play Device Division, Atsugi Technology Cen
ter No.2, 4-16-1 Okata Atsugi-shi, Kana
gawa-ken 243-0021, Japan; telephone +81-
462-27-2479,/ax +81-462-27-2150, e-mail: 
maeda@ddv.sony.co.jp. This article was 
adapted and updated from the author's invited 

creating flat-faced CRTs, the flat display is 
likely to dominate in future CRT designs 
(Fig. 1). 

Zenith invented the flat tension mask 
(FTM) and used it in their own innovative 
flat-display CRT, but, w1fortunately, wrnpli
cated manufacturing methods prevented its 
success. Matsushita subsequently developed 
the "pure flat" CRT for computer displays, 
which has a thin mask pulled from four direc
tions. 

Sony is well known for its Trinitron® tubes 
that have been flat in the vertical plane, but the 
company has now developed a new technol
ogy for both computer ru1d TV displays that is 
flat in both directions. One of the most diffi
cult design considerations for such a tube is 
the creation of a structure capable of with
standing the atmospheric forces while main
taining a reasonable weight. Sony uses pre
stressed tempered panel glass to prevent an 
increase in glass weight. Both the inside and 

paper at Asia Display '98, held September 28 Sony 

to October 1, 1998, in Seoul, Korea. Fig. 1: Ne1v flat-faced Trinitron® CRTs are available in a wide range o.fsizes and shapes. 
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Fig. 2: The "Camel CRT" is a new short-depth design that uses a pair of yokes in a single tube 
tu cut the CRT depth in hulf. 

outside s urface layers of the CRT glass are 
under compression, while the body of the glass 
(between the surface layers) is under tension. 

Mitsubishi and Toshiba also sell flat-faced 
CRTs. Flat-faced-CRT designs require better 
deflection-yoke technology because they are 
more susceptible to raster distortion and con
vergence problems. 

These designs also require more advanced 
masks. As the CRT face is made flatter, the 
mask should be flatter too. But a flat mask 
can be set into vibration more easily, and the 
doming of a flat shadow mask is greater than 
that of a traditional curved one. For control
ling the vibration, the aperture grille in the 
Trinitron® type of tube must be curved tmi
fonnly so that the effect of the damping wires 
can be uniform. In shadow-mask tubes, the 
mask is made more rigid by increasing the 
thickness. 

Shallow CRTs 
One major problem with traditional CRTs is 
their great length (or depth). Not only does 
this take up more valuable space in the home 
or workplace, but it also results in heavier dis
plays that cost more to manufacture and sllip. 
Some analysts view monitor depth as the most 
vulnerable attribute of CRT teclmology, open-

ing the door to competition from thi1mer and 
lighter flat -panel technologies. 

Traditional CRT technology can offer a 
shallower depth if the deflection angle is 
made wider, but tllis requires more deflection 
power. To reduce the required deflection 
power, other modifications are necessary, 
such as making the neck diameter smaller and 
improving the deflection sensitivity. These 
modifications have been implemented in con
sumer-TV applications for some time, but 
only recently the deflection angle of 17- and 
19-in. CRTs for computer use has been suc
cessfully increased from 90° to 100°. 

Approaches other than simply widening tl1e 
deflection angles have been tried. Aiken 
aru1ounced the first shallow CRT in 1951 , 
although it was monochrome. W. W. 
Siekanowicz made a sample of a shallow 
color CRT in 1982. For these CRTs the elec
tron beam was deflected by electrostatic 
deflectors . Although the deptl1 of these dis
plays was sharply reduced, the structures were 
too complicated for practical use. 

Recently, A. A. S. Sluyterman proposed a 
new CRT that has two necks and is only half 
as deep as a traditional design (Fig. 2). This 
"Camel CRT" is essentially two conventional 
CRTs placed side by side in one glass enve-

lope. It is inevitable that a CRT with two 
electron guns and two deflection yokes costs 
much more than a CRT with one electron gun 
and one deflection yoke. How much of a 
price increase will buyers accept just to have 
the depth made thinner? 

There are flat "thin CRTs" available on the 
market today, but only in small monochrome 
designs. Even though such CRTs are still in 
large-scale production, they are cwTently lim
ited to a screen size of 4 in. 

The FED shows promise of providing us 
with true flat-panel CRTs. Once they become 
widely available in larger screen sizes, depth 
will no longer be a problem because their 
design is based on thousands of electron guns. 

Improved Electt·on Guns 
The electron gun is a key component in CRT 
performance, and improvements have been 
achieved in three critical areas : resolution, 
power consumption, and cost. 

Resolution can be improved by maintain
ing a round electron-beam spot, even in the 
corners of the display. New electron guns 
that prevent beam spots from beconling oval 
are now appearing on the market from a 
growing number of sources. These guns, 
whkh include quadrupole lenses in two 
cases, can correct deflection defocusing prop
erly. 

Power consumption can be reduced by 
decreasing the neck diameter. However, this 
req uires the use of smaller lenses, which can, 
in turn, result in larger spot s ize (which 
reduces display resolution). Advanced design 
is required to counter tllis problem. 

These more complex electron-gtm designs 
improve performance in signi ficant ways, but 
their cost tends to be higher. Engineers are 
trying hard to simplify the structure and cut 
down on the cost whi le keeping the lligh per
formance of these advanced guns. Hitachi 's 
autofocus system, which eliminates the 
dynanlic focusing circuit, is a successful 
example of such efforts. 

Additional challenges in electron-gun tech
nology remain. For example, there is a need 
for a high-current high-resolution electron 
gun. At present, a 32-in. CRT cannot display 
bright pictures and SXGA-quality alphanu
meric characters simultaneously. In this 
information age, people want to see characters 
and pictures simultaneously on their displays, 
but the CRT cannot do it. One proposed solu
tion to this problem is to increase the number 
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of electron beams from three to six. This 
could result in a new CRT design that has 
three high-current beams for bright pictures 
and three high-resolution beams for display
ing high-resolution information. 

Reducing Powe1· Consumption 
The problem of reducing power consumption 
applies not just to e lectron guns, but to the 
CRT design as a whole. As many as 200 mil
lion CRTs are produced in the world every 
year, and each consumes about 100 W of elec
trical power on average (CRTs consume much 
more electricity than competing flat-panel 
technologies). In response to growing con
cems in the marketplace about environmental 
issues and limited resources, we must come 
up with a CRT that consumes much less elec
tricity. 

Working against these efforts, however, is 
the fact that the easiest way to improve CRT 
performance is to raise the anode voltage to 
create a crisper image. At higher voltages, the 
image is brighter and the electron-beam diam
eter is smaller. For these reasons, the typical 
anode voltage has been getting higher for 
years, and is now at about 30 kV. 

The deflection yoke uses 40% of the elec
tric power consumed by the entire CRT moni
tor, while onJy 10% of the power goes to the 
screen. Engineers have been trying to cut 
down on the deflection power by making 
square-shaped fUimel glass. 

Reducing anode voltage is a challenge, but 
it remains the best avenue to reduced power 
consumption; however, this will require 
improvements in other areas to counter the 
loss of picture quality that accompanies the 
reduced voltage. 

Computer-Aided Design 
One key factor in recent CRT advances is the 
increasing use of computers, which are now 
used extensively throughout the stages of 
development, design, and production. In 
many cases, computer simulation takes the 
place of actually constructing a given CRT 
design, which dramatically shortens the 
design cycle and results in improved CRT 
performance. 

The use of computers is not limited to this 
sort of simulation, but has been extended to 
provide optimum design with appropriate 
algorithms. It is difficult to provide a s uffi
ciently good design just by simulating con
struction, especially in cases where there are 
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Fig. 3: The horizontal screen resolution of computer displays continues to increase at a steady 
rate. 

lots of parameters. Optimizing lots of design for CRTs will continue to be as TV sets and 
parameters cannot be achieved without a com- computer displays. 
puter. 

Environmental Conservation 
Glass represents one of the main components 
of a CRT, and glass remains unchanged for a 
very long time after it is discarded. Moreover, 
glass and frit contain large quantities of lead 
that can be harmful to the environment. 
Therefore, glass should be recycled after the 
useful life of the CRT. It is difficult to collect 
and disassemble used CRTs at low cost, so 
experimental efforts are under way to make 
recycling more economical. 

The Future of CRTs 
In spite of the recent advances, CRT teclmol
ogy must continue to improve if it is to main
tain its dominant position i.n the marketplace. 
How must CRT technology evolve to meet the 
demands of the information age? There is no 
question that the flat-faced CRTs now being 
introduced will become tomorrow's standard. 
Just as the screen with round comers has been 
replaced by the screen with sharp corners, the 
hemispherical or cylindrical screen will be 
replaced by the flat-faced screen. 

The screen aspect ratio of 4:3 has been a 
standard for CRTs thus fa r, but wide aspect 
ratios s uch as 16:9 and 16:10 will present 
another choice. In the fu ture, the main uses 

Television CRTs of the Futm·e 
CRTs aLready outperform the present require
ments of the NTSC and PAL standards, so 
performance improvements will provide little 
benefit there. Instead, engineers are focusing 
on slashing the cost of television CRTs as 
their top priority. 

The next-generation broadcasting system 
can transfer a high-resolution digital signal, 
and this will trigger new competition to 
improve the CRT. And alphanumeric infor
mation will play an increasingly important 
role. The demand is stronger than ever for 
clarity in the simultaneous Clisplay of both 
characters and pictures on television receivers. 
These demands will be met through improved 
resolution, brightness, and contrast, and the 
electron gun is a key factor in achieving these 
improvements. 

CRTs have a11 important advantage over 
most flat-panel-display (PPD) designs: they 
are able to generate high peak brightness on 
the screen. This wide dynamic range of 
images displayed on a CRT is well accepted, 
but the focus is not good enough at high beam 
current - especially when characters are dis
played. Good focus characteristics at high 
beam current is a key improvement for the 
next-generation CRT. 



Computet·-Display CRTs of the Future 
The more the computer improves, the more 
information it displays on the CRT screen, 
which in tmn requires a finer dot pitch (Fig. 
3). The CRT display is now capable of 1600 
dots horizontally. But information content 

SIMPLY CENTER THE COLORED BALL ON THE TARGET 

and density is increasing, and the CRT will 
soon be required to display 3200 dots, which 
amounts to 200 dots per inch (dpi) on a 20-in. 
CRT. Given that there already exist printers 
capable of 1000 dpi or higher, and that com
puters are advancing extremely quickly, the 

Measure color and light output using 
the CS-1 Color Sensor in conjunction 
with Quantum Data's VGM color 
measurement software (included). 

The RGB sensor provides interactive 
adjustment of your test monitor. The 
sensor package attaches to the monitor 
with a suction cup, and connects to 
your PC via a serial port. Easy. 

just contact us for more information. 

The Art of Technology 

See Us at SID '99 Booth 608 

QUJ\NIUMI)ATA 
2111 Big Timber Road, Elgin, IL. 60123 
Phone: (847) 888-0450 Fax: (847) 888-2802 
Website: http ://\1~1~v.quantumdata.com 
E-mail: sales@qmmtumdata.com 

Circle no. 13 

200-dpi CRT display will be required in the 
next few years. 

This super-fme-pitch screen will require 
improved masks and phosphor screens, as 
well as improved manufacturing methods. 
For example, a screen with a finer pitch can
not be made by the current UV -light exposure 
system because the di ffraction of light pre
vents the fabrication of such a fme screen. A 
new method for fabricating a fine screen is 
required, such as a new light source to gener
ate short-wave light for exposure, and a pho
tosensitizer for short-wave light. An exposure 
system using an electron beam that works at 
these resolutions is available, but it is not yet 
economical. 

It also becomes difficult to make a fine
pitch mask by the current etching method 
because it is difficult to maintain the precise 
hole size in the very thin iron sheet used for 
the mask. On the other hand, the mask cannot 
easily be made thitmer while maintaining its 
required strength and structure. One solution 
may be to return to the Zenith FrM that uses a 
sheet only 25 1-1m thick, but the challenge of 
producing this mask affordably remains 
Lmsolved. 

A Look to the Future 
CRT technology is more than 100 years old, 
and there are few other technologies on the 
earth that have provided us with so many 
years of service. In spite of its highly refined 
level of development, we continue to improve 
the technology even further. As a result, we 
enjoy new CRTs at lower cost with improved 
performance. 

Some people have long predicted that the 
CRT would be replaced by the advancing 
FPDs, including LCDs and POPs. Yet the 
CRT has remained a stubboi·n and resilient 
competitor. While there are certain markets in 
which the FPDs have a commanding advan
tage, CRTs remain the dominant technology, 
and most will agree that the day when flat 
panels take over from CRTs is still far in the 
future. And if CRT technology continues to 
advance at its present pace, that day may 
never come at all. • 
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The Way to San Jose 

The 30th annual SID Symposium will feature the largest 
SID exhibition ever held, digital cinema keynotes and 
demos, a new display applications and electronics 
segment, and the Display Technology Showcase. 

by Ken Werner 

~ SOCIETY FOR INFORMATION DISPLAY 

will hold its 30th armual Symposium, Seminar 
& Exhibition (SID '99) at the San Jose 
McEnery Convention Center (SJCC) in San 
Jose, California - the "capital" of Silicon Val
ley - from May 16th to May 21st, 1999. The 
headquarters hotel is the elegant Fairmont, 
which is just two blocks from the convention 
center (see map). 

The annual SID Symposium has become 
the leading international forum for electronic
display products, technology, systems, inte
gration, applications, product engineering, 
manufacturing, testing, and human factors. It 
is covered by technical and business joumal
ists from around the world. Because of steady 
growth, this year's symposium will once 
again feature the largest exhibition of dis
plays, display components, display-manufac
turing equipment, display test and measure
ment equipment, display controllers and elec
tronics, backlights, and display products and 
materials, software, services, and publications 
ever held in North America. Over 175 
exhibitors have already booked more than 
300 booths. Among the exhibitors will be 
the world's leading display companies, major 
suppliers of manufacturing equipment and 
materials, suppliers of interfaces and compo
nents, makers of test and measurement equip
ment, and suppliers of services, including 
repair services. 

Last year's highly successful Display Tech
nology Showcase (DTS) will be back with 
more displays, more categories, and a wider 
variety of signal sources. As was true last 
yt:ar, Ll tt: DTS will provide cross-technology 
comparisons of displays of similar sizes 
intended for similar applications - operating 
from the same signal sources. Once again, 
there will be sections devoted to 

Large video and graphics displays using 
plasma, LCD, CRT, PALC, and rear-pro
jection technologies; 
Large- and medium-sized monitors using 
a variety of direct-view and rear-projec
tion technologies for interior and exterior 
applications; and 
Small datagraphic displays using a vari
ety of technologies. 

Ken Werner is the editor oflnfonnation Dis
play Magazine. 

Fairmont Hotel 

The jets of the foumain in San Jose's Plaza de Cesar Chavez rise to their full height before the 
Fairmont Hotel, headquarters hotel for SID '99. 

28 Information Display 3/99 

0362-0972/99/1503-028$1.00 + .00 © SID 1999 



New for this year are a section devoted to 
HDTV displays and one devoted to compara
tive demonstrations of components and sub
systems such as PanelLink, L VDS, and vari
ous scaling engines. 

For the first time, digital signals will be 
available to all displays that require them, as 
will wide-format signals for 16:9 displays and 
a high-definition video feed from a camera 
overlooking the show floor. "We will also try 
to implement a system where, at the end of 
each day, DTS attendees will be able to have 
interactive control of the test suite so they can 
better evaluate a particular display for a par
ticular application," said Jack Gershfeld, Pres-

ident of Altinex, Inc., and DTS Technical 
Director. 

Display Week will kick off with 4-hour 
short courses on Sw1day, May 16th, and 90-
minute seminars on Monday, May 17th. 
There will also be 90-minute seminars on Fri
day, May 21st. A rich multi-track menu of 
technical-symposiLun papers, vendor exhibits, 
applications sessions, and applications semi
nars will all be held from Tuesday, May 18th, 
to Thursday, May 20th. 

Keynotes on Digital Cinema 
The Tuesday morning plenary session will 
feature keynote presentations on digital cin-

Downtown Map 

ema, which is now close to pilot deployment. 
Larry J . Hornbeck (TI), inventor of the digital 
micromirror device (DMD), will discuss the 
creative, technical, and commercial benefits 
of digital cinema, and the particular benefits 
of coupling digital cinematic program mate
rial with a fully digital (DMD) projector. Curt 
Behlmer (Studio Systems, Inc.) and Bill Bleha 
(Hughes-JVC Teclmology Corp.) will discuss 
Cineconun 's system approach, which "seeks 
to replace a century-old tradition of celluloid 
with an end-to-end digital system" (see text 
box). The keynote session will include clips 
from feature films transferred to digital media 
and shown electronically. 
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San Jose Convention and Cultural Facilities 

San Jose's compact downtown area places the Convention Center, downtown hotels, cultural and entertainment facilities, good restaurants, and 
interesting architecture within convenient walking distance. 
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SID '99 preview 

Digital Cinema: Ready for Opening Night 
The SID '99 keynote session will be devoted to discussions of digital cinema by people 
who are leading its teclmological and business development, as well as demos showing 
what makes digital cinema so exciting. 

Dr. Larry J. Hornbeck, inventor of the Digital Micromirror Device" ' (DMD"') for TI, 
will discuss the creative, technical, and commercial benefits of digital cinema. Hornbeck 
told ID that TI has had an ongoing dialogue with the Hollywood creative community, 
and that the community is excited about TI's third-generation theatrical projection proto
types. "DLP Cinema" ' emulates the quality of fi lm," said Hornbeck. (DLPT", or Digital 
Light Processing" ', is TI's name for the all-digital projection approach that incorporates 
the DMD microchip.) "Cinematographers use different film stocks as part of their cre
ative vocabulary. One reason for their excitement is that they can see the subtle differ
ences these stocks produce when the final product is shown on the screen using DLP 
Cinema." 

"What excites me as the inventor of DMD technology," said Hornbeck, "is that it 
could create a paradigm shift in the cinema industry. For a display teclmology to be 
great, it must change the way people do their business. If cinematic delivery and exhibi
tion via film is replaced by digital delivery and exhibition via DLP Cinema, the DMD 
could join the CRT and LCD as the third great display invention of the 20th Century." 

ID asked Hornbeck: "When are ordinary people likely to see a demonstration of digital 
cinema?" The prompt answer: "It could happen this year." 

DLP" ' is not the only candidate for projection of electronic cinema. The other is the 
Image Light Amplifier (ILA"'') from Hughes-JVC Technology Corporation (HJT). HJT 
has joined with Qualcomm to provide technology to a new company, CineComm Digital 
Cinema, L.L.C. CineComm is proposing an end-to-end digital system to "replace a cen
tury-old tradition of celluloid." Qualconun is providing signal compression and encryp
tion teclmology, while HJT is providing the projection technology. (ID called HJT's 
ILA-12K the undoubted "king of the show" at last June's INFOCOMM.) 

CineComm ' s presentation will consist of two parts. Consultant Curt Behlmer (Studio 
Systems, Inc.) - who was responsible for the conceptual design and implementation of a 
new post-production digital infrastructure at Warner Brothers Studios, and served as 
Governor for the Sound Branch of the Academy of Motion Picture Arts and Sciences, 
among many other achievements- will speak on "Electronic Cinema and Hollywood." 

William J. Bleha- who is Vice President, Engineering, for JVT; winner of the 1986 
Rank Prize for Opto-Electronics for his role in the invention and development of the liq
uid-crystallight valve; and the holder of 20 patents - will speak on "The ILA Projector 
for Electronic Cinema." 

Bleha told ID that digital cinema offers inexpensive duplication of "prints," quick and 
economical delivery to exhibitors, and unvarying image quality that does not degrade 
with use as fi lm does. "And digital cinema also eliminates environmental hazards from 
the disposal of film," he said. 

The teclmical sessions will be anchored 
with approximately 25 invited papers, includ
ing 

Minlicking the Sense of Olfaction: A 
Conducting-Polymer-Based Electronic 
Nose (Nathan Lewis, Califonlia Institute 
of Technology), 
Light-Emitting Polymer Display Driven 
by Poly-Si TFT (Tatsuya Shimada, 
Seiko-Epson Corp.), 

30 flljormatioll Display 3/99 

Solid-State Laser-Based Displays (David 
E. Hargis, Microlaser Teclmology), 
Low-Temperature Poly-Si TFT Technol
ogy (Nobuki Ibaraki, Toshiba Corp.), 
2 1st Century Aerospace Defense Dis
plays (Darrel G. Hopper, Air Force 
Research Laboratory), 
A New PDP Technology to Improve Dis
play Perfonnance (Yoshikazu Kanazawa, 
Fujitsu Ltd.). 

Switching speed has been a historical weak
ness of LCD technology, but that's changing 
rapidly. A whole session, chaired by Pili! Bos 
and Tatsuo Uchida, will be devoted to the 
subject "Fast LCDs." 

New this year is a lively concentration on 
display electronics, including sessions on dis
play controllers and digital interfaces. In 
addition, there will be an all-invited session 
on video processing featuring papers by two 
of the leaders in the field: 

Video Processing for Pixelized Displays 
(Yves Faroudja, Faroudja Laboratories), 
Video Format Conversion (Gerard De 
Haan, Philips Research Laboratories) . 

Also new this year is a strong group of ses
sions on display applications, which include 
eight invited papers. Among these are 

In-flight Entertainment Display Applica
tions (David Frankenbach, Rockwell 
Collins), 
Information Display Considerations of 
Automotive Plug-and-Play Computers, 
(Stephen Buckley, Daimler-Chrysler), 
CRT-Based Display Systems in Radiol
ogy (Hartwig Blume, Philips Medical 
Systems). 

Together, these new sessions are intended to 
provide information and perspective to system 
and product designers, who are finding that 
displays are an increasingly in1portant part of 
many electronic systems and that the variety 
of display teclmologies and implementations 
is steadily increasing. 

Special Events 
The President's Reception and the Awards 
Banquet wi ll be held Monday evening, May 
17th. (Tickets for the Awards Banquet must 
be purchased in advance.) The formal open
ing of SID '99 will be on Tuesday morning, 
and the extremely popular exhibitor-spon
sored reception will be held in Exhibit Halls 
2 & 3 at the SJCC on Tuesday evening, fol
lowed by the evening panel sessions. 

At the gala Wednesday luncheon, the 
Fourth Annual SID{Iriformation Display Dis
play of the Year Awards will be presented. In 
addition to the two categories - Display of the 
Year and Display Product of the Year - that 
have been part of the DYA since its inception 
- a new category has been added for this year: 
Display Material or Component of the Year. 

The wiimers of this year's Gold Awards in 
all categories are Tohoku Pioneer's organic 
electroluminescent display, Hughes-JVC's 



t 

Do You Know the Way to San Jose? 
San Jose is served by San Francisco International Airport (SFO) for international and 
North American flights and by San Jose Airport (SJC) for regional (and some North 
American) flights. 

Depending on traffic, it takes between 45 and 90 minutes to drive from SFO to down
town San Jose, and about 10 minutes to do so from SJC. Rental cars are readily avail
able, but perhaps the most convenient and economical means of transportation from SFO 
is the United Airlines South Bay Flyer shuttle bus (www.landyacht.com/sbf). Reserva
tions are not required and pick-up is at all blue pillars on the center island outside the 
baggage claim area on the lower level at all tenninals. The fare is $ 19.00, which must be 
paid in cash, travelers check, or South Bay Flyer Ticket issued by United Airlines. 
Departure times are approximately 10 minutes before each hour from 7:50 to 11 :50 a.m. 
and from 5:50 to 7:50p.m. Additional departure times are 1:50 p.m. and 3:50p.m. 

For about $26, shuttle service to downtown San Jose is available from the South & 
East Bay Airport Shuttle (phone 408/225-4444; fax 408/226-4444) 24 hours a day, seven 
days a week. The shuttle provides door-to-door service for every passenger, so you may 
find yourself making interesting detours into residential neighborhoods in Palo Alto and 
Sunnyvale. Pick-up is from the center island on the upper level outside the airline ticket 
counters at all terminals. There is no need to call the shuttle when you arrive at SFO. 
Just go out to the center island and tell one of the dispatchers where you want to go. 
Assistance is also available from the information desk on the ternlinal's lower level and 
the Traveler's Aid booth on the upper level. 

South Bay Flyers leave San Jose Airport for downtown San Jose at 15 minutes before 
and 15 minutes after the hour for most of the day between 7:45a.m. and 10:45 p.m., with 
a final departure at 11:35 p.m. The fare is $7.00 (cash, travelers check, or United-issued 
ticket), but a taxi costs between S I 0 and S 12 to the downtown hotels and is therefore 
cheaper for two or more people. 

San Jose Convention and Cultural Facilities 

An antique trolley passes San Jose's McEnery Convention Center on the tracks of San Jose 's 
modern Light Rail System. 
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SID '99 preview 

The "Capital of Silicon Valley" Welcomes SID '99 
San Jose's most famous attraction is San Francisco, the unique and marvelous city 50 miles to the north. But San Jose and the surrow1ding 

area offer remarkable riches of their own, not the least of which are the companies and people of "Silicon Valley," Northern California's 
remarkable engine for technical innovation and the generation of wealth. 

San Jose's McEnery Convention Center (SJ CC) is located in downtown San Jose within easy walking distance of the elegant Fairmont 

(the headquarters hotel). Just across Market Street from the SJCC is the beautiful Hyatt Sainte Claire Hotel. It has tl1e smallish rooms typi
cal of the 1920s, when it was built, but they have been lovingly renovated, and the St. Claire's main public room is a 1920s masterpiece. 

The Crowne Plaza Hotel is across San Carlos Street from the SJCC, and the San Jose Hilton and Towers is physically c01mected to the 

convention center. T here are two other downtown hotels, and half a dozen hotels clustered near the San Jose airport, which is only 3 miles 
away. These include the Wyndham, Airport Inn International, Radisson, Hyan San Jose, Doubletree, and Hanford. A hotel reservation 

form appears elsewhere in this issue. The convention center is also just a 15-minute walk from the SID International Headquarters at 31 

East Julian Street (see top of map). 
Among the area's technical and non-technical attractions are the Intel Museum in the Robert Noyce Building at Intel's headquarters in 

neighboring Santa Clara (408/765-0503), and the new and spectacular Tech Museum of Innovation (408/294-TECH ; www.thetech.org), 

which is about halfway between the SJCC and the Fairmont Hotel. 
The San Jose Museum of Art, also just a few steps from the Fairmont, shows works from the permanent collection of New York's Whit

ney Museum and a wide range of changing exhibitions emphasizing 20th-century art. The Peralta Adobe, built in 1797, is San Jose's old

est building, and is open as a museum. 
The Rosicrucian Egyptian Museum contains over 5000 Egyptian artifacts, including mummies and a replica rock tomb. It is the largest 

Egyptian collection on the West Coast. The Winchester Mystery House (408/247-2101; www.winchestermysteryhouse.com) is an elabo
rate 160-room Victorian house, built by an eccentric heiress to tl1e Winchester firearms fortLme, which has many irrational architectural 
details, such as stairs iliat lead nowhere and doors iliat open onto walls. The famous Lick Observatory (408/274-5061), 25 miles soutl1 of 

San Jose atop Mount Hamilton, has a 120-in. reflecting telescope and a 36-in. refractor for the use of visitors. 
Japantown in San Jose is the site of a Buddhist Church, the Japanese-American Historical Museum, a Sunday morning farmer 's market, 

and a variety of shops. San Jose and Okayan1a, Japan, are "sister cities," and tl1e Japanese Friendship Gardens in Kelley Park (408/277-

5254) are panemed after Okayama's Korakuen Park. The San Jose Historical Museum (408/287-2290) is also located in the Kelley Park. 

One of the famous California missions, Mission Santa Clara de Asis, fOLmded in 1777, is located on the campus of the University of 
Santa Clara. Its lush gardens contain some of the oldest cultivated plants in Califomia, including an original Castillia11 rosebush and the 

oldest grapevine in Northern California. Speaking of grapevines, although the wineries of Napa and Sonoma counties north of San Fran

cisco are generally more famous, there are some excellent wineries in tl1e Santa Clara Valley, including Mirassou and J . Lohr. Check with 
the Santa Clara Valley Wine Growers Association (www.scvwga.com) for directions and visiting (and tasting) hours. 

In addition to tourist attractions, various opportunities for entertainment will be available m·oLmd the time of SID '99. The musical South 
Pacific will play at the American Musical Theatre of San Jose starting on May 21st (408/453-7108), and the play Sisters Matsumoto
about three Japanese-American sisters who return to their fatl1er's farm to rebuild their lives after years in an American internment camp 
during WWII - will be at the San Jose Repertory Theatre tl1rough May 23rd (408/291-2255). (Show times for Sisters Matsumoto are 8:00 

p.m. Tuesday tl1rough Saturday, with a 3:00p.m. matinee on Saturdays and a 2:00p.m. matinee on Sundays. There is a 7:_00 p.m. show on 

Sunday the 16th.) The San Jose Symphony (408/288-2828) will present concerts on May 14- 15 and May 2 1-23. 

D-ILA'" digital graphics G 1000 projector, Sil 
icon Image's PanelLink"' digital i11terface for 
flat -pa11el monitors, and Dai Nippon's Ultra 
Contrast Screen for high-resolution rear-pro
jection with improved contrast. 

Silver Awards go to Fujitsu 's 15-in. multi
domain vertical alignment TFT-LCD, which 
simultaneously del ivers wide viewing angle 
and very fast switching time; and Alcate l's 
One-Touch Com'", which uses a display-cen
tric interface to combine the functions of a 
GSM digital cellular phone, a personal orga-
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nizer, a wireless Internet e-mail communica
tor, and a PC companion in a 240-gram pack
age. A wards for the best papers from SID '98 
wi ll also be presented. 

This year's luncheon speaker will be Dr. 
Edwin F. Erickson of the NASA Ames 
Research Center, who will speak on SOFIA: 
The Stratospheric Observatory for Infra red 
Astronomy. 

The special evening event - an evening at 
San Jose's spectacular new Tech Museum of 
innovation - will be held on Wednesday 

evening, May 19th. The evening wi ll include 
complimentary drinks and an upscale buffet 
dinner, which includes a carving station. The 
museum, called "The Tech," is midway 
between the SJCC and the Fairmont and an 
easy walk from each of them, as well as from 
the Hyatt Sainte Claire. It's even closer to the 
Crowne Plaza. The only consis tent criticism 
of last year 's Symposium was directed at the 
special event. Says this year's Specia l Events 
Chair Hugo Steemers : "You'll enjoy this 
one." • 



AT HOFFMAN ENGINEERING, 
we know light. We simulate it and 

detect it. We filter it and focus it; 

bend, project and analyze it. We 

design, build, test and calibrate 

equipment to measure it. 

Accurate light and energy data is 

critical to the success of any lighting 

project. We combine mechanical and 

electro-optical skills to provide flat 

panel d isplay manufacturers the 

gonia-photometric resources to 

completely analyze today 's 

advanced displays with confidence. 

Hoffman 's photometric test and 

contrast measurement systems 

support automotive, aerospace and 

display equipment manufacturers -

industries where precision lighting 

measurement is essential. 

As a recognized leader in lighting 

standards, integrating spheres and 

test equipment, Hoffman's extensive 

ex perience and philosophy of 

personal service has given us a 

well deserved reputation for electro

optical engineering excellence. 

Our mission is to design and 

produce the next generation of 

test and measurement equipment. 

With over 40 years of experience 

in photometric and radiometric 

technology, we accept that 

challenge with confidence. 



SMAU Celebrates Its 35th Year in Style 

The 35th running ofthe second largest IT trade fair in Europe 
attracted nearly half a million visitors, some of whom were there 
to check out the new CRT and LCD technologies on display. 

by Bryan Norris 

T.E International Information and Com
nnmications Technology Exhibition (SMAU 
'98) was celebrating its 35th amtiversary 
somewhat late, s ince the event was held Octo
ber 22-26 - two weeks later than usual. 
Despite this change in its routine, or perhaps 
because of it, the Milan-based show attracted 
many more visitors than expected. Visitor 
numbers were up 31% to 470,000, comfort
ably exceeding the organizers' target of 
400,000. Perhaps the fme Italian weather was 
helping to foster general enthusiasm. 

The number of exltibitors who either had 
stands of their own or were represented on 
stands of others had also increased from last 
year to reach 3000 (from 2600). Stand area at 
Milan's permanent Fiera/Fair site was there
fore up over 17 % from 86,000 to 101,000 m2

. 

And of the 3000 compmties present at SMAU, 
over a hundred were there primarily to pro
mote displays. 

MonitOJ-s of the Mediterranean 
Many of the monitor companies attend SMAU 
because Italy is ail extremely important mar-

B1yan Non·is is rile Senior Parrner and founder 
of Bl)•an Norris Associates, Consultants in 
Electronics, 7 Bidden!Jam Turn, Biddenham, 
Bedford MK40 4AT, U.K.; telephone +44-(0)-
1234-26-7988,fax +44-(0)-1234-26-2345, e
mail: bnorris@kbner.co.uk, which specializes in 
all aspects of VDU markers in Europe and pro
vides the IIigllly respected VDU Vision market
analysis service. Mr. Norris is a contributing 
editor to Information Display Magazine. 
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ket for m01titors, buying aratmd 9% of color
monitor supplies in Western Europe. Any 
show-hoppers who went to Milan after attend
ing the Swiss Orbit Show in Basel three-and
a-half weeks before would have felt a distinct 
sense of dr!jd vu upon seeing the same "new 
releases" on display. 

But suppliers should beware! Swiss buyers 
appreciate top-end high-quality high-specifica
tion products, and are therefore very receptive 
to the latest technologies. Italy, on the other 
hand, remains an extremely price-conscious 
market - along with its southem European 
cotmterpa.Its, Spain, Portugal, and Greece. 

Seleco 

Fig. 1: Plasma screens are now common at exhibitions, and SMA U was no exception. Many of 
the models were based on the Fujitsu panels, including this unitji·o111 Seleco. 
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LaCie 

Fig. 2: La Cie launched its 19-in. "electron 19 blue" at the show, which uses the new Mit
su.bi.shi Natural Flat tube. La Cie 's units are hiRh-end calibrated monitors directed at the 
graphic arts professions. 

Buyers may be wooed and dazzled at SMAU by 
the latest offerings, but their frrst question still 
remains "How much?" So, sales of 14- and 15-
in. CRT models remai11 significant in Italy. 
These smatler screen sizes accounted for over 
70% of color-monitor shipments in Italy during 
the first half of 1998, with 17- and 19-i.Jl. still 
only maki.J1g up one-quruter of the slupments . 

However, the movement away from basic 
low-end models in Italy is becoming more pro
nounced. Local PC assemblers, for example, 
reported that some of their corporate clients 
were actually specifying that bundled monitors 
should have featmes such as TCO '95! Suppli
ers are therefore increasing their efforts to push 
larger screen sizes and the latest technologies, 
feeli.J1g that the tide may at last be tumi.J1g. 

Who Needs Flat Panels Anyway? 
Since most Italians are price-squeamish when 
it comes simply to moving from 14- or 15-in. 
to 17- or 19-in. CRTs, the thought of leaping 
to flat-panel-display (FPD) prices is much too 
traumatic. Luckily there are plenty of monitor 
suppliers who can put a ll nasty thoughts of 
FPDs to the back of a buyer's mind. The lat
est generation of cathode-ray tubes (CRTs) is 
a welcome cold shower for those temporarily 
consumed with FPD lust. 

For a start, j ust look how much leaner 
CRTs can be nowadays. Panasonic (Mat
sushita) short-neck/depth (ZenTan) tubes were 
very much in evidence at SMAU. Pana
sonic's own 19-in. SL90 monitor, priced at 
Ll 400k/US$840, was displayed with the com
ment "a depth less than a conventional 17-in. " 

Naturally, the "smaller is better" theme was 
being put to good use elsewhere. View
Sonic's fmthcoming PS790 19-in., displayed 
on the Hall 19 stand of distributor Test 
Firenze (exhibiting for the first time at 
SMAU), is described as providing "extra 
screen rea l estate without taking up much 
more than a typical 15-in. footprint." 

And smaller-sized models are not simply 
being promoted for their space-saving advan
tages. Nokia was highlighting the improved 
health benefit for users of its new 446XS 
(L 1550k/US$930), which incorporates 
Hitachi's short-length 19-in. tube. The 
446XS is fitted into a unique well-designed 
low-profile ergonomic case. The model 
boasts a depth of only 424 mm and a height of 
only 360 nun (in mid-position) from the desk 
to the top of the screen, which means that a 
user's neck movement is reduced to a mini
mum. You can almost see the advertis ing 
straplines now: "A Computer That Cares!" 

New CRTs: "Mean" As Well As "Lean" 
The new generation of CRTs aren' t being pro
moted for their slimline appearance alone. 
Let's not forget that all-impmtant front view, 
where improvements have also been taking 
place. Take for example the recently released 
Diamond Pro 900U from Mitsubislzi, which 
incorporates the company 's own Natural Flat 
Diamondtron'" 19-in. tube. The 900U has 
superb picture quality, accurate colors, and 
sharp focus across the whole screen, which 
has a wide viewing angle. A compact cabinet 
design with a depth of 456 mm ensures that 
this model has a smaller-than-expected foot
print - and all this for a recommended end
user price of L 1990k/US$1190. 

The Iiyama Vision Master A901GT (Pro 
450) 19-in. also uses the Mits ubishi Natural 
Flat tube, and this was one of two new models 
promoted on the stand of Iiyama's Italian dis
tributor Concordia Graphics at the far end of 
Hall 20/2. This had a reconunended end-user 
price of L2 100k/US$ 1260. 

Not to be outshone (literally!), Philips was 
promoting two new monitors that use a new 
Super High Contrast Tube and an Advanced 
Dynamic Focus System Design , which 
increase the luminance by 20 %. The price of 
the 19-in. model, the Brilliance 109MP, was 
reported as Ll595k/US$960. 

In fact, it seems that nobody wants to be 
without a special claim to fame, and Hitachi 
has a good one. The company's CM814ET 
has the highest horizontal-scan frequency 
range to date (3 1- 125 kHz) for a computer 
monitor! Tlus is one of the CM81 X series 
models (the CM811/2/3/4ET), which use the 
new 2 1-in. FST tube. This new tube and a 
space-saving 3S cabinet gives the 81 series a 
minimized footprint. The monitor depth, for 
example, has been reduced to 470 mm, com
pared to 520 mm for a typical 2 1-in. model. 

What's in a Face? 
Samszmg was displaying its 19-in. 9001Ff 
and 17-in. 700IFT models (scheduled for 
imminent release), which use the unique Sam
sung Infinitely Flat Tube that was shown at 
Asia Display in Seoul in September (see the 
Asia Display review in the January 1999 issue 
of Information Display). These tubes have a 
construction that gives a flat outer (glass) face 
whilst retaini.J1g the traditional curved inner 
face. Also on display were the 19-ill. Sync
Master 900p that uses Samsung's (90°) mini-

Information Display 3/99 35 



show report 

neck tube, and the 19-in. 900SL (scheduled 
for release in 1999) that uses a mini-neck and 
short-depth 100° tube that gives the monitor a 
depth of only 407 mm. 

Sony's 2 1-in. GDM-F500 was difficult to find 
in the crowded Sony hall, which was packed 
with a multitude of products. But once located it 
proved to have excellent focus, fitted as it was 
with the new Flat Display (FD) Trinitron tech
nology with the SAGIC ntbe (small aperture G 1 
with ntngsten-impregnated cathode). The Eizo 
21-in. T960 displayed on d1e monitor wall of the 
Epson stand also uses this ntbe. 

Sharing the Limelight 
However dazzling the new CRT models, they 
couldn't take all the attention away from the 
FPDs. Of the LCD monitors, the Panasonic 
LC90 19-in. (which is due for release within 
the first 2 months of 1999) was the star of the 
show. This model has a pixel spacing of 0.27 
mm, a resolution of 1280 x 1024, and fean1res 
that include OSD and TCO '95 approval. The 
LC90 must be a serious contender for a Euro
pean market that is currently the sole preserve 
of NEC's 20-in. models. 

And talking of NEC, the latest versions of 
its 20-in. LCD were prominently exhibited on 
d1e NEC stand along with the rest of the com
pany's extensive range of LCD monitors. The 
20-in. family now includes the LCD 2010 
touch-panel and portrait industrial-frame ver
sions. (The international PC house ZDS 
included the NEC range of LCD monitors in 
its catalogue.) 

As elsewhere in Europe, there are currently 
only two 18.1 -in. (SXGA) LCD products 
actually being sold in Italy at the moment, 
namely the Eizo L66 and the NEC LCD 1810. 
But this state of affairs is set to change shortly 
because there were some "forthcoming" mod
els in this size category on show in Milan. 
Hitachi's 18.0-in. (own-panel) DT18, exhib
ited on its small Assoprint-area booth in Hall 
9, was expected to be on sale by the end of 
1998. And Nokia is also aiming to bring its 
18.1 -in. 800Xi (wid1 an NEC panel) to market 
before the end of 1998. This model was 
extensively publicized in the press and was 
heavily promoted on Nokia's own stand, as 
well as on those of distributor Discom and its 
subsidiary Eletec. At the other end of the 
publicity scale, LG's 18. 1-in. 800LC was 
being quietly displayed in the back room of its 
large (Hall I I) stand. 
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Plenty of 15-in. LCDs 
LG was less shy about its new 15-in. model, 
the 500LC, which was proudly exhibited at 
the front of the stand. At Milan it became 
obvious that in Italy, as iJl the rest of Western 
Europe, the 15-in. is becoming the prime 
screen size for LCD monitors. Named brands 
such as AD!, Be linea, Eizo, Hitachi, LG, Mit
subishi, NEC, Nokia, Panasonic, Samszmg, 
Siemens, Sony, and ViewSonic were all being 
promoted. And IBM had its new 15-in. mod
els, in both analog and digital versions, 
although they were a little tricky to find on 
such an enorn1ous stand. 

But on some stands, such as that of PC 
assembler ASEM, 15-in. models were intrigu
ingly absent. Apparently, a decision had been 
taken not to introduce them until prices had 
stabil ized! The extremely "competitive" price 
of the Philips 151 AX at L 1980kjUS$1190 
had "upset" the Italian marketplace as it had 
elsewhere in Europe! 

European markets continue to retain some 
"brand" individuality, and the Italian market 
is no exception, with some monitor brands 
unique to southern Europe. Italian makers/ 
suppliers exhibiting LCDs at SMAU included 
companies such as CA&G and McPerson. 
McPerson, exhibiting a range of models that 
extended from a 10.4-in. TFT to a 15.5-in. 
DSTN, must have been the happiest of the 
Italian companies at SMAU because it had 
just won a sizeable contract to supply the Ital
ian Post Office. 

And McPerson had other good news. The 
company armounced it would be working wid1 
new partner Micro Touch to produce a range 
of touch-screen LCD monitors . Not that these 
are the on.ly touch screens in town. Elo 
Touchsystems, wid1 a range of touch-screen 
monitors based on Philips' models, was pro
moting its new touch-screen 15-in. LCD mon
itor, the Trim line 15.1. 

Preparing the Way for Plasma 
Plasma screens are now common at exhibi
tions, and SMAU was no exception. Many of 
the models were based on the Fujitsu panels, 
including those of Fujitsu General and Italian 
manufacturers Sambers (Hantarex brand) of 
Mi lan and Seleco (Fig. 1). Fujitsu General's 
plasma displays were exhibited on the stand 
of its distributor Melchioni. The 42-in. (852 
x 480 screen resolution) products were the 
PDS 4203E, the PDS 4204E, and the new 

PDS 4201E. These were priced at L20.6M/ 
US$12,360, L25M/US$15,000, and Ll9M/ 
US$11,400, respectively. The 2 1-in. VGA 
PDS 2174B was also being promoted. 

Sambers fo recasted it would have its 
Fujitsu-based 25-in. plasma display on sale in 
April 1999, to join its highly successful large
screen CRT line-up (28-, 29-, and 32-in.). 
The plasma display was being designed pri
marily for airport information systems. In the 
same way, Fimi, the Italian manufacturing 
arm of Philips at Saronno, has taken responsi
bility for both plasma units and large-screen 
CRT information monitors, which are primar
ily designed with airports in mind. 

A tour of SMAU revealed a number of 
other plasma offerings. On the Epson stand, a 
prototype Eizo-branded 42-in. NEC-panel
based unit was displayed so that the level of 
interest could be ascertained. And NEC's 33-
and 42-in. plasma displays, the PlasmaSync 
3300 and 4200W, were on view in a promi
nent place on its stand. Mitsubislti's XP-
4015C plasma monitor is a 40-in. VGA model 
with 4:3 aspect ratio and a luminance of over 
300 cdfm2, making it "as bright as a conven
tional CRT." Pioneer's plasma monitors 
were shown on its stru1ds in Halls 25 and 26. 

LaCie 

Fig. 3: La Cie also introduced its "blue eye" 
calibrator, a novelltardware calibration system 
that operates by using a serial connection 
between tire monitor and its host Macintosh PC. 
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Sharp was promoting the advantages of its 
prototype 42-in. plasma-addressed liquid
crystal (P ALC) display, notably the high 
100: 1 contrast ratio. 

Selling Ourselves, Not Just Our 
Pmducts 
As regular exhibition-goers will know, shows 
like SMAU do not simply provide an opportu
nity to say, "Look at our wonderful products." 
They are also the forum to push out the PR 
boat and say, "Look how well our company is 
doing." 

AD/had opened an Italian office in Verona 
in April and was celebrating with its own 
stand at this year's show (in Hall 11), as well 
as using its traditional venue on the booth of 
distributor Digitronica. CTX had also just 
opened its Italian office (at Vin1ercate near 
Milan), and its stand always seemed to be 
crowded despite being located on the top floor 
of Hall 20, which is quite far from Hall 11. 

La Cie may not have a permanent presence 
in Italy as yet, but seems to be present practi
cally everywhere else. Founded in France in 
1989, La Cie has since opened offices in Lon
don (1991), Brussels and Copenhagen (1992), 
Dusseldorf (1993), Rotterdam (1994), Madrid 
(1995), Stockholm and Toronto (1996), and 
Portland, Oregon (1997). Around 83% of the 
company's business is now outside France. 

La Cie is steadily obtaining an excellent 
reputation as a supplier of high-end 19- and 
2 1-in. CRT monitors that are specked out 
extremely well for graphics applications. The 
company law1ched its 19-in. "electron 19 
blue" at the show, which uses the new Mit
subishi Natural Flat tube. Previously branded 
"d2," all La Cie-branded monitors currently 
use aperture-grille tubes and carry 3-year on
site warranties. On its stand at SMAU (in the 
"Apple" Hall 8), La Cie was displaying its 
hooded dark-blue-cased models, whose 
unique dark blue bezels, non-glare tubes, and 
color-enhancing hoods minimize light reflec
tions and shadows (Fig. 2). La Cie was 
demonstrating its "blue eye" calibrator, which 
was also launched at the show (Fig. 3). This 
novel hardware calibration system operates by 
using a serial cmrnection between the Macin
tosh PC and La Cie 's electron 2 1/ 108 monitor. 
"Blue eye" has a higher specification than the 
much older BARCO system and sells for only 
two-thirds of the price. 

·~ .. 
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lntercomp Computer 

Fig. 4: A recent trend among Italian distribution and assembly companies is to sell branded 
monitors with their PCs rather than units bearing their own name, as is the case with the MAG 
monitor bundled with this Intercomp computer. 

The Italian Mob 
Apart from tracking down the monitor suppli
ers, it 's useful to use national shows like 
SMAU to understand local distribution. How
ever, following the progress of monitor prod
ucts from supplier to end user in Italy has 
always been a nightmare, since it is often 
impossible to differentiate clearly between 
different channels - distributors, large dealers, 
and PC assemblers ! Each year the route to 
market becomes more complex and confused. 

Where, for example, should companies 
such as Computer Store and Executive be 
positioned? Computer Store has numerous 
outlets tlu·oughout Italy, distributes a wide 
range of PC peripherals (currently including 
the monitors of LG and Samsw1g), and also 
assembles PCs (bundled with the aforemen
tioned branded monitors) . Executive dis
tributes a wide range of products from 
"Accessori'' to "Videoproiettori," including 
the monitors of Daewoo and (exclusively) 
Sampo - and also acts as distributor/dealer in 
selling Ace1; Philips, Sony, and Eizo mo11i-

tors. Executive's own-brand monitor, Time
line, has been discontinued, so the company's 
PCs are sold with a branded monitor. 

In fact, there is a trend among distribution 
and assembly companies to sell branded mon
itors with their PCs rather than units bearing 
their own name. Italian PC assemblers turn
ing to branded monitors include D.!.!. Com
pute/; which places Hyundai monitors on its 
PCs; Grttppo Elettrodata, with LG monitors 
on its Sam@ra PCs; Eletec, with Belinea and 
Nokia monitors on its Reckon PCs; Unibit 
(D-Top) with CA&G "Vidi" monitors; and 
Michieli's "Hidea" PCs, usually with LG 
monitors, although Michieli also sells moni
tors from Gennany 's Peacock. Many of the 
distributors/assemblers have also diversified 
into selling other PC peripheral products, 
which often include the monitor brand(s) they 
bundle with their PCs. 

Some Italian companies did decide to buck 
the trend towards using well-known monitor 
names and introduced their own new brand 
names to the market. Previously unseen 
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YOUR MAGNETIC SHIELDING 
PROBLEMS END HERE 
Save tooling costs-Ad-Vance already owns tooling for 
most standard shields. Our problem solving magnetic 
shielding specialists will adapt or custom design exactly 
what you need. 

• Magnetic shields for 324 types ol PM tubes 

• AD-MU sheet stock 
• AD-MU protective cu u auure full fidelity of valuable taped dele 

• Helpful engineering & design service 
AO-MU toils cut, wrap easily, quickly 

• Painstaking In-house quality control. 

Now-4 decades of magnetic shielding leadership. 
Your magnetic shielding problems end here 
at Ad-Vance. 

See Us at SID ' 99 Booth 511 

AD-VANCE Magnetics' 
20-page Procurement 
Catalog gives major 
designing/procuring 

~~~~'Trig rg~t~~~~-
tains valuable technical 
engineering information 
about the entire magnetic 
shielding field. Yours for 
lhe asking. 
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Superior clarity, right in the 
palm of your hand. 

Klein CM7AG 
Only Klein Instmments has this 
fmely calibrated, handheld instrument 
which measures convergence error 
between colors on CRT 
displays. It 's easily 
manipulated to identify the 
degree of error, placing 
superior clarity right in the 
palm of your hand. 

More information on 
Klein 's advanced 
quality assurance 
products is just a 
phone call away. We'd 
love to hear from you. 

~ KLEIN ~~~~~~a~~~~ 
Test Equipment fo r Compute r Monitor Dis plays 

ph: 503-245-1012 • fax: 50 3-24 5-8166 • www.kle ininc.com Portla nd, OR USA 
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brands encountered at the show included GEO 
Vision and Hiva, for ranges of LCD monitors 
from Mo11olith /tulia (which majors in note
books) and Gmpo Elettrodata, respectively. 
HOYO was another new brand name for a 
range of CRT monitors - 15-in. (70 kHz), 17-
in. (70 and 95 kHz), and 19-in. (95 kHz)
from the Dutch parent company of Global 
l mpact l talia. And Italian hardware distribu
tor TVS (Test Video System) made an interest
ing choice of name for its new brand: Yusonic! 

Three quality products are being made 
exclusively for TVS by Matsushita, a 17- and 
a 2 1-in., plus a 19-in. (the TX-D9S54) with the 
short-neck ZenTan tube. TVS was fotmded in 
1993 to distribute IDM OEM products. It has 
expanded its portfo lio to reach a tumover of 
US$33M, and is setting its sights on establish
ing "a significant market penetration in Europe 
(outside Italy)!" TVS also distributes Pro View 
monitors from Taiwanese EMC. 

As discussed at the beginning of this article, 
the Italian PC assemblers were glad to report a 
move towards larger-sized monitors. 0/idata, 
a major PC assembler at around 130,000 units 
a year, reported that 70% of the (own-brand) 
monitors bundled with its PCs are now 15-in. 
models. And lntercomp reported that around 
60% of its clients now request 15-in. monitors 
and 35% request 17-in., with most of the rest 
taking 21- or 19-in. models. lntercomp had a 
large room in the Ambassador Hotel, as well as 
a stand on the third floor of Hall 17, to demon
strate its PCs for profess ional and industrial 
clients, which it builds (at its office/factory site 
in Verona) to ISO 9002 standards. It places 
MAG monitors with its PCs (Fig. 4) and also 
acts as MAG's Italian distributor. 

On the Dia gonal 
So, the main message from SMAU is that Italy 
remains a price-conscious market, but buyers 
are now more amenable to displays with larger 
screen sizes and higher specifications. Thus, 
the local suppliers trust that " reduced-depth" 
CRTs and 15-i.n. LCDs will soon become firm 
favori tes with their customers. Regardless of 
screen size, the suppliers are also trying to 
boost thei r market by offering even better ser
vice facilities- warranty periods of 3 years 
with 1-year on-site are becoming the nonn. 

Next year SMAU will retum to its custom
ary time s lot, taking place from September 30 
to October 4, 1999. • 
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Thin Films 

As multi-faceted as a diamond . .. Balzcrs Thin Films 

are rhe many solmions we offer as a FL-9496 Balzers 

leading producer of thin films and Principality of Liechtenstein 

oprical components. Always providing a Tel. +41 (0)75-388 44 44 

dedicated effort to benefit our worldwide Fax +4 I (0)75-388 54 05 

partners- Balzers Thin Films has the E-Mail: sales@brf.balzers.ner 

professional skill and expertise to meet 

the needs of your most challenging 

applicadons. USA, Golden, CO 

Tel. +I (303)273-9700 
Combining our proven thin film Fax +I (303)273-2995 
technology w ith our 

manufacturing know ledge -

im egrarcd solurions for optical Germany, Geisenhe im 
com ponents and assemblies are now Tel. +49(0)67 22-99 30 
available from one source. Optimized ro Fax +49(0)67 22-99 31 6 1 
the needs of the projection display 

rnanuf.1crurer we offer the ColorCubeTht 

and ColorWheeJTM for color splitting 

and recombination, Silflcx TM ultra-high 

reflective mirrors. Ca!Acx TM hor mirrors 

and much more ... h rrp:llwww.btf.balzcrs.com 

SID '99 16.-21. May, San jose, California 
INFOCOMM '99 16.- 21. June, Orlando, Florida 
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Display Puzzle # 1: 

How can I get 
• 

o_rt1mum 
performance 

from my 
AMLCD display? 

Let ELDEC solve the puzzle. 

ELDEC offers you state-of-the-art power 
solutions in AM LCD display applications. 
From sunlight readable to night vision 

compatible, our Backlight Driver can meet the 

toughest dimming requirements, so your 

display system will look its very best. 

ELDEC also makes a complementary line of 

low voltage power supplies, so you can get a 

complete and integrated power solution. 

With proven expertise in high and low voltage 

power technologies, you can 

count on ELDEC to make you r 

display system perform its 
best. Stop by our booth

#1248- at SID '99 to 

see how we can help 

solve your display 
system puzzle. 

............. 
• 4S . . . . . . . . . . . . 

~. .... .. : 

Partners for Solutions You Can Count On 

(425) 743-1313 
www.e ldec.com 

I CRANE.I ~;.~~~o9,9.RPORATION 
Additionol oerospate solutions from these Crone Co. Componles: HYDRO-AIRE • LEAR ROME( 
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The UDT Instruments SLS 9400 Colorimeter. 
Unsurpassed Perlonnance And Convenience. 
Want to make your job easier and more effective? 

Pick up the SLS 9400 Colorimeter from UDT 
lnstnunents, a world leader in 
advanced photometric instill
mentation. 

First you' ll notice its unique 
ergonomic design. Comfortable. 
Extremely light weight. And tilted 
for easy viewing-even when you set 
tl1e instillment on a tabletop. 

Next you' ll discover its refreshingly simple 
operation. Including intuitive, menu-driven 
conm1ands. A four-position toggle switch that 

See Us at SID '99 Booth 1038 

puts total control at your fingertips. An oversized, 
backlit LCD displa)' for strain-free viewing. Plus 

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

Then there's the sensor head. 
You'll enjoy a low-profile design 
that's pe1fect for hard-to-reach 
places. And a vacuum-seal suction 

cup that holds securely- yet releases 
in moments. 

And the perfonnance? Notl1ing short of lab 
grade. A combination of four sensors (others 
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use only three) closely miiTor the CIE tri-stimu
lus curve, making it ideal for a complete range 
of demanding applications. 

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

For more information, please call today. 
(800) 891-2709. Or write UDT Instruments, 
727 S. Wolfe St., Baltimore, MD 21231. 

Website: www.udtinstruments.com 

(1fff§J[}JNSTRUMENTS 

Ergonomically 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 ll=iOn® 
1.800.888.8458 http://www.ergotron.com 
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Klein VPG 250 
Stand-Alone Video Pattern Generator 

~~ ; $ rr_ -~ ~r~~ 
• • • • ~ • : ~. • •I I 
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· 250 MHz Dot Clock · 2048x2048 Pixel Resolution 

· 250 Programmable Timings · 999 Hz Vertical Frequency 

· 30 Stored Patterns · 999 KHz Horizontal 

· User Definable Patterns · DOC 1/ 28 Compliant 

IIIII KLEIN Instrume';lts lliii:l Corporation 
Test Equipment for Computer Monitor Displays 

ph: 503-245-1012 • fax: 503-245-8166 • www.kleininc.com Portland, OR USA 
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light Shaping Diffusers· 
• High transmission efficiency (up to 92%) • Controlled light distribution (01 to 95°) 

• Homogenized light • Mass produced technology 

.R:x; Physical Optics Corporation'\ illl 
Ph: (310) 320-3088 Fax: (31 O) 320-8067 Web: www.poc.com 

Manufactured under U.S. patent nos. 5,365,354: 5,534,386; 5,609,939: 5,631,754: 5,629,996 and other patents pending. 
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Let us,_ 
enrJance 
\ '};0, l_j_j, 
Jazsp7iiy! 
The l!ola!;. 
Vision:J 

• Engineering Exc_!~nce. 
• Versatility _....~ 

• Customization 
• Convenience 
Polor Vision is o leading 
manufacturer of optical 
filters for contrast 
enhancement, sunlight 
readability, viewing 
angle control, vandal 
resistance, anti-glore, 
EMI/RFI shielding, and 
anti-reflection - for CRT's, ATM's, 
touch screens, and flat panel displays. 
In addition we manufacture o full range 
of custom lineor and circular polarized 
films and retardation films for use in 
information display products. Our 
facilities offer doss l 00 Clean Room 

lamination capabilities for rigid 
to rigid, flexible to rigid and flexible 
to flexible materials. 

As o full-production facility with o uniquely 
quol~ied engineering staff, Polor Vision is 

ideal outsource alternative. 

625 Alaska Ave· • Torrance CA 90503 
800.269.8801 • FAX 310.320.9357 

sales@polarvision-com 
www.polarvision.com 

Circle no. 23 

See Us at SID '99 Booth 1013 



display continuum 

continued from page 4 

Now that all the latest laptop computers 
have screens with wide viewing angles, it 
takes little effort to see how these machines 
are being used - these state-of- the-art 12.1-in. 
active-matrix-display 300+ MHz machines, so 
carefully justified to upper management as 

~ fesl and Repau fill~ IJ 

Monllvr - rm.Uon======== 
"'-'1- KOS ModoiiO 6C2 

Wookl4odo 52 

s ... N.-

1. SELECT THE TEST PROCEDURE 
2. SELECT THE MONITOR FORMAT TO BE TESTED 
3. SELECT AND RUN TEST PATTERNS IN SEQUENCE 

indispensable for conducting business. Well, 
here are the results of my survey. The early 
part of each trip is typically used to enter 
travel expenses using a highly sophisticated 
spreadsheet. Don' t ask me why. Apparently, 
that's just the way it has to be done. Then, for 

Introducing STAR TM (Smart Testing and Repair) 
software. Now you can set up and run display tests 
in your factory quickly, easily and consistently. 

No more guessing at which tests to run, or in 
what sequence. STAll 

1
" queries your test monitor 

to determine what formats it is capable of running. 
Then the operator [! simply chooses which test 
procedure from the options shown, and clicks 0 
to decide which format to test. The proper test 
images n arc automatically selected in sequence. 

Steps and instructions can even be displayed in 
a separate window fo r the techn.ician to refreshen 
his expertise. What could be easier? Or more con
sistent? Find 5'TAR in a wide array of Quantum Data 
video test products. Check out our full line on our 
website. And get started with STAR. 

The Art of Technology 

See Us at SID ' 99 Booth 608 

QUANTUM DATA 
2111 Big Timber Road, Elgin, 11. 60123 
Phone: (847) 888-0450 Fax: (847) 888-2802 
Website: hup://IVIvw.quantumd:ua.com 
E-mail: salcs@quantumdata.com 

Circle no. 24 

the remainder of the trip, this highly sophisti
cated computer, with its great-looking display, 
is used to play solitaire. Such color! Such 
clarity! Much better and more convenient 
than a real deck of cards. 

A 300-MHz processor used to play soli
taire? Can you imaging how bored that pro
cessor must be doing that? However, while 
the processor is dyin g of boredom, or maybe 
of an expiring battery due to the extra juice 
needed to keep that wide-viewing-angle 
screen nice and bright, tbe human is function
ing at the limits of his or her remaining late
day capability. Isn't there something that 
could be done with a laptop computer better 
than playing solitaire? Isn ' t there some other 
low-stimulant activity that would require no 
more and maybe even less from that nearly 
brain-dead traveler? Couldn 't the computer at 
least play a movie or something? After all, 
there is that CD-ROM drive already installed 
just wai ting for something to do. 

Well , the very next day I was looking at an 
IDM advertisement for the ThinkPad laptop 
computers and what did I see? A video 
adapter for a mere $219 that allows the 
ThinkPad DVD drive to be used for movie 
playback. By golly, those folks at IDM do 
understand us business travelers. Finally, a 
laptop-computer application that meets the 
needs and abilities of the great majority of 
business travelers during those long hours 
while they are lashed into their airplane seats. 
But, couldn ' t IDM, with all its marketing 
clevemess, have included this adapter in a 
package deal so that purchasing departments 
everywhere wouldn' t have to question the jus
tification for this item on the requisition form? 
I'm very sure that this oversight will be 
quickly corrected by IDM and others in subse
quent product offerings. 

The idea of letting seat-bound airplane pas
sengers watch something more than the stan
dard movie offering, with the barely intelligi
ble sound, has already been implemented in 
the first -class section on several airlines. 
Portable videotape players with LCD screens 
are offered, along with a selection of 20 or so 
movies brought around by the flight atten
dants. This system is a good start, but the 
tapes are too bulky to have a really large 
selection. Just think how much better this 
could be and wi ll be with DVDs. 

Have you been waiting and wondering 
when HDTV is going to happen? Eventually, 
it will happen, but not the next year, or two, or 
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three. However, look what's already happen
ing instead. Movies and other video materials 
are now becoming available on laptop com
puters. New portable DVD players are 
appearing with increasing regularity. Televi
sion sets with true 500-line resolution at 
affordable prices are almost here. Home-use 
DVD players are already available for well 
under $500. And even the somewhat unusual 
(it will be called innovative if it succeeds) 
rental/purchase DVIX concept could take off 
if the purchase price of DVDs doesn't drop 
soon into the $20-and-below range. 

The next generation of video is happening 
right now and it's not HDTV. DVD is gain
ing acceptance faster than VCRs did and 
faster than audio CD players did. Eighteen 
months after their introduction, roughly 
400,000 VCRs and 360,000 CD players had 
been sold. The comparable number for DVD 
players is just over 1,000,000 units. And it's 
only been very recently that the movie indus
try has become serious about putting out the 
program titles needed to make DVD sales 
really take off. 

The additional impetus of portable video 
entertaimnent, with as good a display as one 
can afford, combined with the factor-of-two 
resolution improvement over a VCR, is going 
to make DVD the "next big thing" in con
sumer electronics. 

This is even good news for helping get 
HDTV and DTV moving. Once the con
sumers can see how good a 500-line picture 
can be for anything up to 30-in.-diagonal 
video displays, there will be the realization 
that the higher-resolution 700- and 1000-line 
formats are only needed for the larger wall
hanging flat panels or for sophisticated projec
tion systems . That will drive the acceptance 
of the intermediate resolution and more 
affordable products. 

Have you purchased your DVD player yet? 
If not, get out your credit card. Nineteen 
ninety-nine is going to be the year of the 
DVD. Your video entertairunent center needs 
one, and most certainly your laptop computer 
needs one. 

Isn't this display business great? There just 
seems to be one new opportunity after 
another. All these portable DVD players will 
need a range of displays from low-priced 
modest-performance ones to really high-qual
ity high-resolution ones. Even I, a most reluc
tant moviegoer with maybe tlu-ee movies 
attended in the past year, am tltinking how 

nice it would be to have a 9:16 fonnat 12-in.
diagonal-screen DVD player, with a good set 
of earphones, to can-y around with me. But 
please, make sure you give me at least six 

hours of battery life. I wouldn't want to have 
to wait to get to my hotel to see the suspense
fu l ending of tl1at Windows 98 tutorial that I 
will be watching on my next flight. 

erm iJartnerships 

In-warranty and P.OSt-warranty reiJair and refurbishment 

... includ111 serv1ce contracts, for ... • I • I . . 
Xyratex co bines 1ts 
. ..... 

Xyratex Warranty Services 
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Should you wish to suggest some alternate 
program material for me to play on my new 
DVD mac!Une, you can reach me by e-mail at 
si lzars@ibm.net, by fax at 425/557-8983, by 

phone at 425/557-8850, or send me your com
pany's promotional DVD to 22513 S.E. 47th 
Place, Issaquah, WA 98029. • 

300M Hz 
Video Test Generator 

VTG- 1300 is the latest addition to the family of High-performance Video Test 
Generators from Unigrof. The 300 MHz pixel frequency enables 1800 x 1440 
display resolution at 85 Hz and above. Fast software response makes the VTG- 1300 
on ideal choice for ATE systems. It is full of features like DDC1/DDC2, lost bitmap 
patterns, 255 simultaneous colours and a powerful software support for both DOS 
and Windows including drivers for Windows 95 & NT 4.0. 

See Us at SID '99 Booth 622 

UNIGRAF Oy, Ruukintie 18 
FIN-02320 Espoo 
Finland 
Tel. +358 9 802 7641 
Fox + 358 9 802 6699 
hHp://www.unigrof.fi 
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I editorial 

continued from page 2 

The surge in interest in witchcraft is not 
only a redirection of talent, but also a disturb
ing indication that the culture of science and 
technology is endangered by magical and 
mystical thinking. (There isn't any particular 
hostility to science and technology. Witches 
make enthusiastic use of the Internet and have 
spells to fix recalcitrant computer 1nice and to 
"free oneself from excessive computer 
enchantment") 

Witches and their "New Age" cousins of 
various flavors are often happy to enjoy the 
frui ts of science and technology, but they 
don ' t share the world view that makes those 
fruits possible. And, I'm afraid, t!Us is true of 
much of the American population today, 
whether they count themselves witches or not 

Some analysts believe the current claims of 
engineering shortages to be exaggerated at 
best and deceitfully self-serving at worst But 
if the shortage is not real today, it will surely 
be real tomorrow. As science and technology 
lose whatever glamour they still have, how are 
we to attract the next generation of technolo
gists? The "Wizard of Menlo Park" will be 
replaced by the "witch of Mill Valley." I 
hope she has a spell for a good blue phosphor. 

- Ken Werner 

We welcome your comments and sugges
tions. 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 /D are available on the ID page at the 
SID Web site (http://www.sid.org). 

SID '99 
Symposium, Seminar, 

and Exhibition 

San Jose, California 

San Jose Convention Center 

May 16- 21 , 1999 



Char. Model No. Character Module Size 
x line Fonts 
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SID '00 
Long Beach, California 

Long Beach 

Convention Center 

May 14-19, 2000 

Mark Your Calendar Now! 

Design Engineers 
Video I Data Display Products • Video DSP Design • Audio Products 

Located in picturesque Yorba Linda. 

C alifornia, Inlinc, Inc. is a key provider for 

the growing data display, presentation and 

audiovisual sys tem integration ind ustries. 

\Y/e are currently looking for experienced 

electronic hardware design engineers who 

can catch our vision as we introduce digital 

video processing, conversion and enhance

m ent products rhat take advantage of the 

exceptional opportunities presented by the 

rapid convergence of video, H DTV and 

computer graphjcs technologies. 

Wanted: 

Electronic Design Engineers 

Must be proficient in digital design, DSP 

implemematioll and firmware for embed

ded microconcroller designs. Experience in 

high rcsolurion computer video processing 

a plus. BSEE + 5 years experience in a 

related field required. 

We offer an excellent compensarion pack

age including competitive salaries, medic._,] 

I den tal and 40 1 K program . 

For immediate consideration, 
please send yourresvme and salary history via fax to (714) 921-4131 or 

E-mail to: hree@inlineinc.com. Only resumes with salary history can be considered. 

TO FIND OUT MORE ABOliT IN LINE AND OUR 
PRODUCTS, CHECK OliT OUR WEB SrTE AT: 

_ ......... nc.co.. 
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Iri . ernational Symposium, Seminar 
& Exhibition (SID '99) 
JOIN US IN SAN JOSE TO SEE AND HEAR 
WHAT'S NEW IN DISPLAY TECHNOLOGY. 
• The Technical Program will consist of over 180 original 
and invited papers with 60 more in a Poster Session, all 
organized in six parallel tracks: 
- AMLCDs and Display Manufacturing 
- Applications and LC Technology 
- CRTs and Emissive Displays 
- Applied Vision, Human Factors, Display Measurement, 

and Display Electronics 
- Large-Area Displays and Display Systems 
· The Seminar Program will once again draw on 
industry leaders for three days dedicated to short 
courses, technology overviews, and display applications. 
• Over 250 vendors will demonstrate the latest in displays, 
components, and equipment. 
• Evening Panel Discussions, an Exhibitor Reception, 
a Conference Luncheon, and an evening Social 
Event will complement the technical program. 

6 
SEPTEMBER 

19th International Display 
Research Conference 
(Euro Display '99) 

BERLIN, GERMANY 
SEPTEMBER 6-9, 1999 

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

For additional information: 
Dee Dumont 
Society for Information Display 
31 East Julian Street 
San Jose, CA 95112 
408/977-1013, fax- 1531 
www.sid.org 

NOVEMBER 
Fif th International 
Conference on the Science 
and Technology of 
Display Phosphors 

SAN DIEGO, CALIFORNIA 
NOVEMBER 8-10, 1999 

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

mom Since 1962, a professional worldwide interdisciplinary society 
committed to the advancement of inforlllation display. 

16 
NOVEMBER 

7th Color Imaging 
Conference: Color Science, 
Engineering, Systems & 
Applications 

SCOTTSDALE, ARIZONA 
NOVEMBER 16-19, 1999 

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

interchange 
-Co-sponsored with IS& I 



II Flat Panel Testing ... 
The 55220 is the easiest and quickest way to test your flat panels! 
The system is portable and compact, fitting easily into your test 
area. No integration or mechanical fixturing is required. A simple 
click of the mouse and your test suite is on its way to completion, 
providing accurate display measurements AUTOMATICALLY! 

The 55220 Flat Panel Test System: 

• Fully Automatic Off Axis Measurements 
• Spectrometer Based - Luminance & Chromaticity Measurements 
• Automatic Measurements to VESA, ISO 13406 & 

TCO 95 Standards 
• Complete Turnkey System 
• Panel Drive Electronics 

Measurements: 

• Chromaticity vs. Viewing Angle 

I MICROVISION 
• Contrast vs. Viewing Angle 
• Luminance & Color Uniformity 
• Spectral Plots 
• Contrast Ratio Plots 
• Back Light Characterization I 550 High St., Auburn, CA 95603 

Tel : {530) 888·8344 Fax: (530) 888·8349 
Email: sales@microvsn.com 

Visit our Website at: 
www.microvsn.com 

• Reflectance (BRDF) 

VEEN EXCELLENCE AND PERFECTION ... 
See Us at SID '99 Booth 621 Circle no. 29 

• Programmed as you need from your p.c. using the 
V. I. Image Master library. 

· Stores up to 16 reference images - one pattern at 16 
different rates, or 16 patterns at one rate, or any 
combination in between. 

· Monochrome and RGB color video. 
• External synchronizing pulses. 
• Small, light, portable. 

U.l. 2155 Bellbrook Avenue · Xenia, OH 45385-4043 
Ph.:800-962-8905 · 937-376-4361 · Fax: 937-376-2802 

E-mail: sales @videoinstruments.com 
Visit our Web Site: www.videoinstruments.com 

VIDEO InSTRUmEnTS Visa • Mastercard · American Express 
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Increase EMI/RFI 
Protection vvith 
DURALAN II™ 
High Performance Windows, 
Lenses and Filters 

Laminated Within the Filter 
Various Conductors Available 

1 
Abrasion Resistant Surface 
Anti-Glare Finishes · 
Various Transparent Colors I 

GRAPHICS A ND EL E CTRONICS 

For additional information call 609/ 825-8900, 
FAX: 609/825-8969, or visit our Web site at : 
www.silver-cloud.com 

See Us at SID '99 Booth 234 Cir cle no. 31 



Accr Display Teclmology 
Ad-Vance Magnetics, Inc. 
American Panel Corp. 
Applied Concepts, Inc. 
Arconium 
Artesyn Solutions, Inc. 
A Tl Technologies 
autronic - Mclchers GmbH 

BPS 
Brewer Science, Inc. 
Brimar Ltd. 

Canon, Inc. 
CELCO 
Cherry Electrical Products 
Chunghwa Picture Tubes, Ltd. 
Clinton Electronics Corp. 
Colorado MicroDisplay, Inc. 
Coming Japan K.K. 
Crystaloid LCDs 
Display Inspection Systems 
Display Laboratories 
DisplaySearch 
Displaytech, Inc. 
DNP Denmark 
Dolch Computer Systems 
Earth Computer Technologies 
ELDEC Corp. 
Electronic Designs, Inc. 
Electro-Plasma, Inc. 
Emco Electronics Ltd. 
Endicott Research Group, Inc. 
ERSO/ITRJ 
FED Corp. 
F-P Electronics 
Futaba Corp. R&D Center 

General Vacuum, Inc. 
Hewlett-Packard Co. 
Hitachi, Ltd. 
Hoya Corporation USA 

IBM 
Imaging & Sensing Teclmology 
Lncom, Inc. 
Industrial Electronic Engineers, Inc. 
Infinite Graphics, Inc. 
Infodex, Inc. 
Instrument Systems 
Interface Products, Inc. 
lnterserv Corp. 
Interstate Electronics Corp. 
ISE Electronics Corp. 

Kent Display Systems 

Lexel lmaging Systems, Inc. 
LinFinity Microelectronics, Inc. 
Lite Array, Inc. 
Micron Display Technology, Inc. 
Microvision Corp. 
Mitsubishi Electric Corp. 
Mitsubishi Electronics America 

48 l11formario11 Display 3/99 

Motorola FPD Division 

NECCorp. 
Nippon Seik.i Co., Ltd. 

OIS Optical Imaging Systems, Lnc. 
OKI Electric Industry Co., Ltd. 
Optical Coating Lab., Inc. 
Optrex America, Inc. 
Philips Flat Display Systems 
Phosphor Technology Ltd. 
Photon Dynamics 
Photo Research 
Pilkington Micronics Ltd. 
Pix Electronics, Inc. 
Planar America 
Planar Standish, Inc. 
Plasmaco, Inc. 
Polar Vision, Inc. 
Polytronix, Inc. 
Q.C. Optics, Inc. 
Quantum Data Inc. 
Retinal Displays, Inc. 
RF Power Products 
ROLIC Research Ltd. 

Sarnoff Corp. 
Schott Corp. 
Semiconductor Systems, Inc. 
Sharp Corp. - Japan 
Sl Diamond Technology, Inc. 
Sony Corp. Research Center 
Stanford Resources, Inc. 
Supenex, Inc. 
Symbol Technologies, Inc. 
Syntronic Instruments, Inc. 

Tamarack Scientific 
TDK Corp. 
TEAM Systems 
Techneglas, Inc. 
Teledyne Lighting & Display 
Terapixel, Inc. 
Thomas Electronics, lnc. 
Three-Five Systems, Lnc. 
Toshiba America Electronic Corp. 
Ultra Electronics Command & 

Control Systems 
UL VAC Teclmologies, Inc. 
Unipac Optoelectronics Corp. 
Universal Display Corp. 
Ushio America, Inc. 
Viratec Thin Films Inc. 
Vishay-Dale Electronics, lnc. 
Westaim Advanced Display 

Technology 
Westar Corp. 
WlNTEK Corp. 
WinTron Technologies 

XCITEK, Inc. 
XMR, Inc. 

Ad-Vance Magnetics ........................... 38 
Balzers Thin Films .............................. 39 
BOC Coating Teclmology ..................... 6 
CELCO (Constamine Engineering 

Laboratories Company) .......... ........ C4 
CyberTouch .............. .............. ....... ...... l 6 
Display lntemational .............. ............ .45 
ELDEC Corp ................... ....... ....... ...... 39 
Ergot ron ... ....................... .............. ..... . 40 
In line ..................... ......... ............ ........ 45 
Klein lnstrumcnts ............ ............... 38,4l 
Hoffman Engineering .................. ........ 33 
H. L. Funk Consulling .......... ............... I 6 
Microvision .................................... I 0,4 7 
NEC Technologies ............................. .17 
Opt rex America .................................. C2 

Business and Editorial Offices 
Palisades Institute for Research 

Services, Inc. 
411 Lafayette Street, 2nd Floor 
New York, NY 10003 
Jay Morreale, Managing Editor 
212/460-8090x212 Fax: 212/460-5460 

Physical Optics Corp ........................... 41 
Polar Vision ......................................... 41 
Quantum Data ... ...... ... .. ..... ............. 27,42 
Sencore ......... ................ ..................... .... 7 
Silver Cloud Manufacturing ........... .. .. 47 
Society for lnfonnation Display ....... .. 46 
Solomon Tcclmology ........................ .. 11 
Syntronic Instruments ............... ........... 8 
Team Systems ..................... ............. 3,23 
Three-Five Systems ........ ................ .... C3 
Topcon America Corp ..................... ...... 9 
UDT lnstnunents ................................. 40 
Unigraf ............................................... 44 
Video Instruments .... ........................... 47 
Westar Corp .......................................... 5 
Xyratex ................................................ 43 

Sales Office 
Palisades Institute for Research 

Services, Lnc. 
411 Lafayette Street, 2nd Floor 
New York, NY 10003 
Michele Klein, Director of Sales 
212/460-8090 x2 1 I Fax: 212/460-5460 



Three-Five Systems, Inc. 
Tempe • 602-389-8600 Fax: 602-389-8801 

See Us at SID '99 Booth 343 

THREE-FIVE SYSTEMS, INC. 

Three-Five Systems Ltd. 
Europe • 44-1793-549100 Fax: 44-1793-549135 
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