


















































company profile and post mortem 

S·Vislon 

Fig. 2: The Nova rear-projection optical engine was a reference design that S- Vision planned 
to license to its microdisplay customers. 

Amkor's concern about recouping their 
investment and turning a profit. Not only 
would they have to invest $5-10 million to 
modernize t11e S-Vision facility, but they 
would have to spend a year improving opera­
tions to bring yields up - probably to over 
90%. Given the low selling price of the final 
LCOS displays - $200 to start and dropping to 
$50 - and the competitive display environ­
ment, that meant the sale of a lot of displays. 
It was a dicey business model. 

Amkor was also concerned about the fact 
that the LCD-manufacturing infrastructure is 
not well established in the U.S. and tl1at Ohio 
is well off the beaten path. Apparently, 
Amkor did consider establishing a fab in some 
vacant clean-room space in Arizona or even in 
thei r new state-of-the-art fac ility in Korea. 
But Texas Instruments is keeping that Amkor 
foundry very busy manufacturing DSPs, so 
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resources that might have been devoted to the 
S-Vision project were already profitably uti­
lized. All of these factors persuaded Amkor 
not to pursue a deal. 

Making matters worse, cash flow was 
becoming a problem for S-Vision. The May­
field Fund declined further investments, 
apparently feeling that the company had poor 
management and lack of market focus. The 
company's third round of funding, which was 
supposed to close last fall, didn't occur until 
this April. A series of bridge loans carried the 
company in the meantime. 

But what may have been the last straw was 
either the delay or the cancellation of a major 
projection project. While company officials 
won't confirm it, the n un or is that Compaq 
was the customer developing a rear-projection 
computer monitor. Problems in finding an 
adequate screen solution is thought to have 

affected this product introduction, but other 
factors may be involved too, such as the lack 
of a high-volume LCOS fa b. S-Vis ion was 
counting on revenue from this product in 
1999, and now that won't happen. 

Clearly, S-Vision was going to need more 
cash to survive and a new approach to solve 
their high-volume-manufacturing problem. 
The company turned to a customer, Vertex 
(Singapore Technologies), to help salvage the 
company. Vertex asked Klaus Von Wiemer, a 
well-respected architect of fabless manufac­
turing, to take a look at the situation. Appar­
ently, he reported S-Vision's problems as fix­
able, but a challenge. The conservative Ver­
tex, already doubtful, was not pleased by this 
news. They declined to help the company. 
As a result, on May 13, S-Vision's Board of 
Directors voted to cease operations. 

The company's collapse was not inevitable. 
S-Vision had developed solid LCOS technol­
ogy. Samsung, another reported customer, 
was showing signs of serious interest in a 
rear-projection computer monitor, supposedly 
even moving people to California. At the 
INFOCOMM exhibition held in Orlando in 
June, several customers were expected to 
debut products based upon S-Vision devices 
and the company's Nova projection engine, 
but none were in evidence on the show floor. 

What will unfold next is still unclear. 
S-Vision's IP is being licensed, says Davis, 
and the LCOS displays will be produced, 
although not under S-Vision's brand. But the 
company's closure or facility resale is still 
likely to put many of its customers in a hard 
spot. They will not be able to sin1ply substi­
tute another manufacturer's LCOS display in 
a projection product designed for the S-Vision 
device. While this could motivate a customer 
to come to the rescue, most appear to have 
already declined the opportunity. • 
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calendar 

The 7th Internationa l Conference on Ferroelec­
tric Liquid C r·ystals (FLC '99). Contact: Prof. 
Wolfgang Haase, Condensed Matter Research 
Group, Institute of Physical Chemistry, Darmstadt 
University of Technology, Petersenstra~e 20, D-
64287 Dannstadt, Germany; +49-6 1-51-16-33-98 , 
fax -49-24, e-mail: flc99@tu-darmstadt.de, 
http://flc99.tu.darmstadt.de. 
Aug. 29-Sept. 3, 1999 Darmstadt, Germany 

The 19th Internationa l Display Research Confer­
ence (EuroDisplay '99). Sponsored by SID and in 
cooperation with ITG. Contact: Dipi.-Ing. Rupert 
Rompel, VDE Verband Deutscher Elektrotechniker 
e.V., Stresemannallee 15, D-60596 Frankfurt am 
Main; +49-69-6308-381, fax +49-69-9631-52 13, e­
mail: 100145-67@compuserve.com. 
Sept. 6-9, 1999 Berlin, Germany 

The 6th Annual Flat Panel Strategic and Techni­
cal Symposium, "Vehicular Applicatimzs of Dis­
plays am/ Microsensors." Sponsored by The Uni­
versity of Michigan Center for Integrated Microsys­
tems and the Metropolitan Detroit Chapter of SID. 
Contact: R. Donofrio, Display Device Consultants, 
6170 Plymouth Rd., Ann Arbor, MJ 48105; 734/665-
4266, fax -421 1, e-mail: rldonofrio@aol. com. 
Sept. 22-23, 1999 Ypsilanti, M1 

The Fifth International Conference on the 
Science and T echnology of Display Phosphors. 
Sponsored by SID, PTCOE, and DARPA. 
Contact: Mark Goldfarb, Palisades Institute for 
Research Services, lnc., 411 Lafayette St., New 
York, NY I 0003; 212/460-8090 x203, fax -5460, 
e-mail: mgoldfar@newyork.pa1isades.org. 
Nov. 8-10, 1999 San Diego, CA 

Electronic Infonnation Displays (EJD '99). 
Sponsored by the SID UK/lreland Chapter. 
Contact: Trident Exhibitions, Jon Jones, West 
Devon Business Park, Brook Lane, Tavjstock, 
Devon, PL19 9DP, U.K.; +44-1822-614-671, 
fax -8 18. 
Nov. 16-18, 1999 Surrey, U.K. 

The Seventh International Color Imaging 
Conference. Sponsored by IS&T and SID. 
Contact: IS&T, 7003 Kilworth Lane, Springfield, 
VA 2215 1; 703/642-9090, fax -9094, e-mail: 
info@ imaging.org. 
Nov. 16- 19, 1999 Scottsdale, AZ 
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Flat Information Displays Conference 

In Stanford Resources' annual snapshot of the display 
industry, good and bad news abounded - but advances 
in the face of uncertainty appeared to be the order of the day. 

by Stephen P. Atwood 

S TANFORD RESOURCES hosted the 15th 
a1mual Flat Information Displays Conference 
on the lovely but rainy Monterey Peninsula 
December 2-3, 1998. Despite the wet 
weather, Sta11forcl Resources' President and 
CEO Joseph A. Castellano greeted conference 
attendees with a warm welcome. Over the 
course of the 2-clay conference, three major 
stories rose to the surface. 

Coming into this year's conference, we saw 
the average selling prices of many LCD panels 
sharply reduced by a combination of cutthroat 
competition and significantly increased manu­
facnui.ng capacity in the Pacific Rim. Compa­
nies that invested heavily in 1996 and 1997 
were willing to reduce prices, sometimes below 
cost, to gain market share and generate volume 
for their fabrication lines. The message to con­
ference attendees was that 1999 would see a 
backlash clue to the fall of manufacnrring­
capacity investment to almost zero and the con­
sequent attempt by suppliers to use allocation 
teclmiques to reverse the price erosion. 

We also saw the war between competing 
interface standards for LCD monitors heat up 
as monitor companies began to align them­
selves behind one approach or another. While 
this topic has been covered extensively else-

where, it is worth pointing out that two promi­
nent digital standards emerged- OpenLDI, 
which uses an extension of L VDS, and various 
proposals using PanelLink - and NEC made a 
strong argument not to pursue digital at all. 

The third big story was the a1mmmcement 
by at least two companie~ of ~iguifi<..:antuew 
investments to bui ld field-emission displays 
(FEDs) here in the United States. These three 
themes - a long with highlights from other 
presentations - made for a full and thought­
provoking program. 

Generation Next 
Professor Jeffrey Hart of Indiana University 
gave a summary of his team's study of the 

1996 1997 1998 1999 

global flat-panel industry. One critical issue 
when building new plants is the choice of sub­
strate size. For a standard size, tools will be 
readily avai lable, but there is a risk of falling 
behind competitively as demand shifts to 
larger panel sizes. Historically, there has typi­
cally been one: innovator who needed to push 
the substrate size upward and therefore 
assumed the challenge of testing the new stan­
dard and bringing the toolmakers on board. 

At the moment, it looks like Hitachi could 
be the innovator for Gen 4. They have chosen 
a s ubstrate size of 650 x 830 mm and declared 
that they will build their own tools if the tool­
makers are not able to address this standard. 
Hitachi's production will yield nine 12.1-in. 

2000 2001 2002 2003 2004 Stephen P. Atwood is Director of Systems 
Engineering at Micro Touch Systems, Inc., 300 
Griffin Park, Methuen, MA 01844; telephone 
978/659-9341, fax 978/687-9411, e-mail: 
satwood@microtoucll. com. He is also res­
ponsible fo r Micro Touch's LCD- and CRT­
monitor product lines, as well as the develop­
ment of the Ibid Electronic Whiteboard. 

Fig. 1: The total LCD market is projected to increase substantially by 2004. (Courtesy of Stan­
ford Resources.) 
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Unfortunately, while the sharp price 
declines in 1998 have been good for the 
growth of w1it sales and have accelerated pen­
etration into markets such as desktop moni­
tors, it has been an unusually challenging year 
for panel manufacturers. From Q2 '97 to Q2 
'98, the average price for a 12.1 -in. notebook 
TFf fell from $650 to around $225, a factor 
of nearly 3. Larger sizes saw similar declines 
and TFT desktop-monitor panels followed 
suit. 

Fig. 2: Desktop monitors will account for an increasing share of the LCD market by 2004. 
(Courtesy of Stanford Resources. ) 

In many cases the market is beginning to 
show the properties of a commodity market, 
and major OEMs are exerting significant pres­
sure to keep prices low and supplies high. 
This led to speculation about whether the 
LCD business was capable of being profitable 
in the future. Several companies, including 
Sharp, implied that they lost "significant" 
amounts of money in 1998 on the LCD busi­
ness. 

panels , six 13.3-in. panels, or four 17.x-in. pan­
els per substrate. Their choice is already con­
troversial because Sharp and Samsung have 
made commitments to produce 18.x-in. prod­
ucts instead of 17 .x-in. Other proposals for 
Gen 4 have been made by SEMI Japan, DTI, 
Applied Komatsu Technology, and Ohrni Lab­
oratory for sizes ranging from 800 x 950 mm 
up to 960 x 1100 mm. This diversity is one of 
many problems holding back Gen 4 investment. 

Professor Hart 's conclus ion was that Gen 4 
investment will come, but, given the projected 
shakeout in pricing and supply for 1999, new 
investments will come s lowly and at a more 
considered pace than in earlier generations. 

Peering into the Liquid-Crystal Ball 
One of the most eagerly anticipated sessions 
at this conference each year is the annual 
snapshot of the LCD-panel business. Paul 
Semenza, Director of Market Analysis for 
Stanford Resources, presented an analysis of 
market numbers. The first headline was no 
surprise: The market for LCDs in both units 
and dollars continues to grow at a very 
healthy rate. 

In 1998, more than 1.6 billion units 
shipped, worth about $15 bi ll ion. Since this 
nwnber includes all types of LCDs, it is more 
useful to look at market value for specific 
LCD teclmologies. For example, panels for 
notebook applications are responsible for 
more than half the total market value, at more 
than $7.5 billion. This value represents a 
decli.ne from $8.5 billion in 1997, caused by 

the tremendous price erosion in LCD panels 
in 1998. Looking forward, Stanford 
Resources predicts that by 2004 the active­
matrix-panel market will exceed $15 billion 
(Pig. 1). 

The expanding laptop business and the 
beginnings of the desktop-monitor business 
are making headlines as the leading product 
applications for LCDs (Fig. 2). 

There were assertions that the vertically 
integrated players like Toshiba lost less 
money because they had the margins of note­
books or monitors to support them. In spite of 
this, several new producers are t:xpt:cletllu 
join the fray, including a half-dozen in Taiwan 
and one new entrant from both Korea (Dae­
woo) and mainland China (Jilin, with technol­
ogy transfer from DTI). 
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conference report 

Today 

New Drawings Simplified 
and Not To Scale 

RGB Backlight 

• Simpler '-(n-o-co-lo- r-fi-11-er-) ----;:;;;~:::::::::::::::::::::::::: ~ 
• More reliable (fewer edge connections) 
• Cheaper (no color filter, integrated drivers) 
• Better (more function integration , higher resolution 

Fig. 4: Symmorphix 's design of a low-temperature-polysilicon structure for TFT-LCDs puts the 
color filters on the backlight. (Courtesy of Symmorphix.) 

Still, there was precious little optimism pre­
sented for investments in additional manufac­
turing capacity. The clear message was that 
investment in additional capacity by existing 
suppliers would be slow and would probably 
not result in any additional price-reduction 
opportunities for at least 18 more months. As 
a result, 1999 will see greatly tightened sup­
plies, quarterly allocations, and some price 
increases due to market demand and currency 
fluctuations. 

From a fonnat perspective, the dominant 
size in 1998 was 12.x in., fo llowed by 13.x in . 
The expectation is that demand for 12.x in. 
will fall and the demand for 13.x and 14.x in. 
will rise s ignificantly in 1999. NEC's Omid 
Milani projected that demand for sizes in the 
13-15-in. range will quickly become at least 
half the total market, which is somewhere 
between 4.5 and 6 million panels, depending 
on whose numbers are used (Fig. 3). 

Mechanical-Interface Standards 
The presentation given by Paul Salisbury of 
Dell Computer Corp. issued a challenge to 
LCD manufacturers to get together and stan­
dardize a number of common electrical and 
mechanical elements on notebook panels to 
make tl1e OEM integrator's life much easier. 
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Salisbury pointed out that as of his last count, 
there were 109 different models of 12.1-in. 
panels. One supplier offers more than 30 
models of 13.3-in. panels. Within a given 
panel size, such as 12.1 in., there are varia­
tions in overall height and width, active-area 
centerlines, backlight connectors and wi re 
lengilis, mounting holes, I/0 connections, and 
quality levels. Salisbury presented a straw­
man outline for what a standard might look 
like. A brief survey after ilie meeting found 
some degree of support for his efforts among 
quite a few manufacturers and OEMs. 

Enabling LTPS 
At last year's SID sympositm1 in Anaheim, 
several manufacturing-equipment suppliers 
were talking about their efforts to support the 
development of low-temperature-polysilicon 
(LTPS) LCDs. Bill Lee, V.P. of Marketing 
for Symmorphix, presented the other side of 
the struggle - iliat of a technology developer 
trying to enable the LTPS market. Their 
approach to an LTPS architecture moves the 
color fi lters out of ilie liquid-crystal stack and 
places them in ilie backlight strucn1re, along 
with semiconductor changes (Fig. 4). This 
approach reduces the number of production 
steps and costs for the panels, which in tum 

reduces the losses from defective panels. 
While LTPS promises improvements in per­
formance as well as cost, many hurdles must 
still be overcome. 

Onto the Desktop 
Rhoda Alexander of Stanford Resources pre­
sented an overview of the significant fall in 
LCD-monitor prices during 1998 as a result of 
panel price reductions, overproduction, and 
channel issues. She went on to project much 
more moderate price reductions in the future, 
as well as only moderate unit volume growth 
in 1999. 

A major challenge for LCD monitors is that 
while their prices have fallen dramatically in 
the past year, CRT-monitor prices also fell. 
Furthermore, CRTs don ' t have the digital-ver­
sus-analog interface debate to resolve, enjoy­
ing a well-established and dominant standard 
already on desktop-computer systems. 

Tom LaRocca of Compaq shared some of 
his company's perspectives on flat-panel dis­
plays in Compaq's market space. Compaq 
currently sells between 8 and 9 million moni­
tors per year. For 1999, ilie company projects 
that just 3% - roughly 250,000 units - wi ll be 
LCD monitors. Compaq believes that i11 order 
for LCD monitors to be accepted by cus­
tomers, there must be improvements in set-up, 
wider viewing angles, better color deptl1, nar­
rower bezels, longer-life backl ights, network 
management fean1res, screen rotation (land­
scape to portrait), and touch-screen support. 

On the interface side, Compaq supports ilie 
VESA Digital Flat Panel (DFP) standard and 
plans to produce dual-p01ted units - analog 
and digital - in 1999. LaRocca also down­
played the importance of settling this debate 
immediately because Compaq sells mostly 
full systems. 

Growing Support for FEDs 
Field-emission displays are still in their early 
stages of development, but several companies 
have made s ignificant investments in ilie tech­
nology. PixTech, Motorola, and Candescent 
expect to have manufacturing capacity run­
ning in the next year or so. Candescent has 
invested heavily in a new manufacturing faci l­
ity in San Jose, anct" Motorola has been build­
ing new facilities as well. Look for small-for­
mat color and monochrome FEDs to become 
integrated into instrumentation and related 
applications in ilie near future. Larger sizes 
remain much huther away. 



Dieter Mezger of PixTech discussed his 
company's efforts in the FED marketplace. 
PixTech is sell ing small-fommt (5.2-in.) low­
voltage monochrome displays for use in medi­
cal instnnnentation today, with color produc­
tion in similar sizes expected by late 1999. 
The company 's plans include 7-in. color dis­
plays that use high-voltage teclmology, with 
sampli11g to begin in late 1999 and manufac­
turing 18 months after that. A 15-in.-proto­
type program is under way, with production 
forecast within 2 years. 

Stewart Hough, Marketing Manager at Can­
descent Technologies, discussed his com­
pany's efforts to bring "ThinCRTs" to produc­
tion. (Candescent uses the name "ThinCRT" 
to describe its version of FED technology.) 
Candescent's business model is focused on a 
combination of strategic partnerships and 
large-scale private financing of over $240 mi l­
lion. After completing manufacturing trials 
on a 5.3-in. QVGA product this year, the 
company started construction on a new manu­
facturing facility to handle substrates up to 
590 x 670 mm. 

The faci lity will produce more than 
500,000 12.1-in.-equivalent displays per year 
when it is finished. Candescent claims this 
will be the most advanced FPD facility in the 
Western Hemisphere. Meanwhile, the com­
pany has entered into a 2-year partnership 
with Sony Corp. with a 50%-shared $100 mil­
lion investment to begin developing technol­
ogy for 14-in.-and-larger displays. 

The View from a Distance 
This year's conference represented an 

extremely diverse cross section of flat-panel 
topics and issues. While any summarization 
would be overly simplistic, it is noteworthy 
that the markets being developed probably 
exceed anyone's visions of just a few years 
ago; yet, the perennial predictions of the 
demise of CRTs, of paperless offices, and of 
full-matrix displays on every appliance are 
still over the horizon. 

The flat-panel market is beset with chal­
lenges and opportunities, facing stiff competi­
tion from within and without, and continu­
ously coping with shifting financial climates 
in different parts of the world. The industry is 
also grasping to identify the "killer applica­
tion" that rockets one of the new technologies 
to pervasive status - a larger version of the 
success seen by LCDs in notebook computers. 
The clear message from this conference is that 

fla t-panel displays are growing in perfor­
mance, acceptance, and significance. The 
only questions remainiJ1g are how big? how 
far? and how fast?• 

Please send new product releases or 
news items to Info rmation Display, 
cjo Palisades Institute for Research 
Services, Inc., 411 Lafayette Street, 
2nd Floor, New York, NY 10003. 
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19th International Display 
Research Conference 
(Eum 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 
-Integrated Devices and Applications 
- Image and Signal Processing 
- Color Perception Hyman Factors 

8 
Fifth International 
Conference on the Science 
and Technology of 
Display Phosphors 

SAN DIEGO, CALIFORNIA 
NOVEMBER 8-10, 1999 

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

Chip, Chip and Chips 

CyberTouch resistive touch screen line is 
supp01ted by a comprehen'Sive array of scanner 

chips, having different resolutions and 
protocols. Either chip-level or board-level we 
will meet your complete touch solution needs. 

It's that simple! 
Get in touch with CyberTouch. 

[qberTouch 
Touch Screens • Touch Monitors • Touch Systems 

805.499.5000 • Fax 805.499 .5888 
sales@cybertouchusa.com 

www.cybertouchusa .com 
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Michigan Strategic and Technical Symposium 

A strategic vision and a slant toward automotive display technology 
has created a regional conference with more than regional appeal. 

by Samuel Musa and Robert Donofrio 

LE Fifth Annual Strategic and Teclmical 
Symposium, sponsored by the Metropolitan 
Detroit Chapter of the Society fo r Infonnation 
Display (SID) and the University of Michi­
gan's Center for Display Tech11ology and 
Manufacturing, was held September 9- 10, 
1998. The two-day symposium was attended 
by over 200 managers, engineers, scientists , 
marketing people, faculty, and students in the 
field of displays. Unfortunately, the strike by 
Northwest Airlines caused several last-minute 
cancellations by attendees and speakers. 

A number of exhibitors showed their new 
equipment, and the exhibit tables were also 
used by some speakers to physically show the 
teclmology discussed in their oral presenta­
tions (Fig. 1). This was a different procedure 
from that seen at SID's International Sympo­
sium exhibits, and it produced lively discus­
sions. Some of the exhibits were set up 
directly outside the doors of the lecture room 
and were well attended during breaks. 

The keynote speaker was Gary Jones, Presi­
dent of FED Corp. Jones discussed strategies 
that would allow U.S. companies to succeed 
in the dis play business, ranging from the 
scale-up of new technology to partnerships 
and licensing opportunities. 

Samuel Musa is Associate Vice President for 
Strategic Initiatives, Northwestem University, 
1801 Maple Ave., Evanston, I L 60201; tele­
phone 847/491-7600,/ax -4486, e-mail: 
s-musa@mvu.edu. Robert L. Donofrio is 
President of Display Device Consultants, 
6170 Plymouth Rd., Ann Arbor, M148105; 
telephone 734/665-4266, fax 734/665-4211, 
e-mail: rldonofrio @aol.com. 
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He was fo llowed by Bruce Gnade, Program 
Manager at the U.S. Defense Advanced 
Research Projects Agency (DARPA), who 
presented an overview of the DoD's High 
Definition Systems (HDS) Program. He 
emphasized new directions within the pro­
gram that are addressing the need for flexible 
rugged displays, pushing maturing teclmology 
to the demonstration stage, and moving HDS­
developed technology into products . 

Gnade was then followed by DaiTell Hop­
per of the U.S. Air Force, whose presentation 
focused on the DoD Display Strategy, and 
Richard Van Atta of the Institute for Defense 
Analyses (IDA), who presented some obser­
vations on the recent DoD Insertion Study 
dealing with commonality, open systems, 
obsolescence, and COTS. 

The World Outside the Hall 
But as the meeting proceeded successfully (in 
spite of Northwest Airlines), a number of events 
were occwTi.ng independently that would have a 
large impact on the Midwest display conunu­
nity. Just before the meeting, it was learned that 
the display maker OIS was closing its doors, 
thus ending the grand experiment with AMLCD 
manufacturing in Michigan. 

The talks by Bruce Gnade, Darrell Hopper, 
and Richard Van Atta were peppered by ques­
tions along the lines of "What's going to hap­
pen now?" What would be done with those 
aircraft sitting on the tarmac with instrument 
panels waiti11g for the OIS AMLCDs that 
would now not be made? Such questions 
resulted in a lively debate during the panel 
discussion in the strategic and bus iness issues 
session. 
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Sometime after the meeting, we teamed 
that some of the former OIS business was 
picked up by dpiX and Planar, and the rest by 
established defense contractors integrating 
glass from Asian suppliers. A small number 
of people were kept at OIS to complete the 
last in-process orders. 

The audience no.mained enthusiastic about 
the topics covered in the symposium, while 
conversations continued about the OIS prob­
lem during breaks and lunches. 

The Technical Program 
Among the 30 papers presented at the sympo­
sium was a vehicular-display paper given by 
Michael Heimrath of BMW. His statement 
that BMW would use 51,000 LCDs with full 
graphics capability in their cars in 1998 made 
the audience aware of how quickly the display 
situation is evolving at one of Europe's pre­
mium auto makers. His instructive and enjoy­
able paper won the Best Paper Award. 

Pete Matheson of Intel discussed a new 
trend in communications in the automobile. 
Items such as cellular phones, GPS receivers, 
and accelerometers can be integrated into a 
smart navigation system, which can be used to 
automatically request emergency road service 
in the event of an accident. Route-plamung 
systems that respond in real time can infonn 
the driver of roads that are being closed as a 
result of accident or road repairs. Plans are 
afoot to integrate PCs into the vehicle and 
have them run on the car's information bus. 

Reconfigurable displays were discussed in 
a talk by Mike Schioak of the Vehicle Moni­
tor Corp. (VMC). VMC used a vehicular data 
bus and its "Smart Display" to integrate all 



Pamela Bogdanski, CIMS 

Fig. 1: In rile exhibirs, United Technologies Atttomorive demonstrated its concept of a modern 
insrrumenl cluster. 

gauge, message, fault-detection, and diagnos­
tic functions on a single GU1. Another paper 
in the same vein was presented by Phil Zuk of 
Vansco Electronics, in which he described 
FPD applications in agricultural equipment. 
ELs, AMLCDs, and LCDs are being used in 
tractors, combines, and off-the-road construc­
tion equipment. Vansco is now incorporating 
Planar EL displays in new designs because of 
better perfonnance in withstanding vibration, 
temperature, and heat. 

One of the interesting areas in which GPS 
and displays are involved is "precision farm­
ing" - where a field is mapped by taking soil 
samples which are analyzed to see what nutri ­
ents are lacking. The information is made 
available to the operator through a PC, which 
allows chemicals to be dispensed in a con­
trolled maru1er. 

Measurement and fabrication issues con­
cerning backlights were addressed by Adi 
Abileah and Bob Donofrio, and Mark Horner 
of Sharp discussed a self-heating backlight 
giving a rapid on-time. Tina Brunetti Sayer of 
the Envi ronmental Research Institute of 
Michigan (ERIM) described her human-fac­
tors study, incorporating a11 FPD in a USMC 
transport truck, that concluded that the display 

should be placed within 15° of the line of 
sight and that a visor should be placed around 
the display to reduce glare. 

The Symposium received sponsored sup­
port from Delphi Delco Electronics Systems, 
The Dow Chemical Company, OIS Optical 
Imaging Systems, the United States Display 
Consortium, and United Technologies Auto­
motive. In addition, Integral Vis ion (manu­
facturers of automatic inspection equipment) 
hosted a widely appreciated reception in the 
evening that provided ru1 opportmlity for fur­
ther discussion of the presentations at the 
symposium. 

The Strategic ru1d Technical Sympos ium 
serves a unique role in tl1e display arena in 
that it focuses on the business and strategic 
issues, as well as the vehicular applications of 
display teclmology. The conference planners 
are looking forward to another s uccessful 
symposium this year to be held September 
22-23, 1999, in Ypsilanti, Michigan. The 
main theme will be vehicular applications of 
displays and microsensors. • 
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display continuum 

continued from page 4 

After encmmtering this phenomenon a 
number of times, I have come to tl1e conclu­
sion that we have a built-in "goodness meter" 
that calibrates our visual senses against our 

enviromnent and against t11e best displays that 
we commonly see in products. Of course, 
w1til recently these were always CRTs. We 
use this goodness meter whenever we look at 

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

SIMPLY CENTER THE COLORED BAll ON THE TARGET 

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. I 
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a new technology. Our goodness meter has a 
response ftmction not unlike that of an elec­
troluminescent material, i.e., there is not much 
response unti l we hit a threshold value and 
then we "light up." Our perception of display 
goodness is threshold dependent. The thresh­
old is set by what we have decided is good 
enough. When a new technology crosses that 
threshold, we embrace it. Like the arrival of 
new Beaujolais wines in France every fall, 
"Le Beaujolais Nouveau est arrive," we 
announce the arrival of a new display teclmol­
ogy as now being product-ready and "Good 
enough!" 

Because our perceptions are so threshold 
dependent, being able to quantify this 
crossover point becomes highly in1portant for 
technology-development and product-market­
ing purposes. It's also important for us to 
know where this threshold is if we are in bttSi­
nesses that support certain aspects of major 
new technologies. 

One of the most significant technology bat­
tles currently being waged is between tradi­
tional film-based photography and digital 
imagiug. We have in previous colunms 
addressed some of the broader future in1pacts 
of this technology shift. As we have dis­
cussed, many forces are driving the growtl1 of 
digital imaging. One of the most important -
maybe even the most important - is t11e chal­
lenge for digital imaging to affordably meet or 
exceed the resolution of good-quality 35mm­
film photographs, slides, and movies. In other 
words, where is the crossover point for a digi­
tal teclmology to produce images as good as 
35nm1-film still photography and movies in 
theaters? We know that the current crop of 
less-than-one-megapixel digital cameras isn' t 
quite t11ere. But if not, t11en do we know 
where "there" is? 

The resolution capability of the best color 
35nm1 f ilms is in the range of 3000-4000 line­
pairs, using the criteria of a barely distinguish­
able I ine and space (contrast ratio of less than 
1.6: 1). To accurately render that resolution 
with a digital imager could require as many as 
10 megapixels, which is about an order of 
magnitude beyond tl1e capability of the cur­
rent crop of consumer digital cameras. 

Film-based photography aficionados often 
quote these resolution figures to support the 
position that digital photography sti ll has a 
long way to go. However, the capability of 
the film is only one factor in tl1e quality of the 
final photograph, slide, or movie image. The 



final image is not only limited by the film, but 
also the resolving power of the lenses, the 
vibration of the camera during the exposure, 
the precision of the focus setting, and, finally, 
the capabilities of the printing system, or the 
projection system for s lide images. Using the 
best 35mm camera lenses, tmder the best 
focusing conditions, the resolution capability 
of 35mm color photographs, slides, or movie 
images seldom surpasses a resolution of 1000 
x 1500 line-pairs, well below the capabilities 
of the film itself. And if we succumb to the 
lure of modem zoom lenses with autofocus 
capability and combine these with higher­
speed films, we will be lucky to achieve reso­
lutions of 800 x 1200. For example, a typical 
slide that we see projected at a teclmical con­
ference will have a resolution of about 800 
resolvable line-pairs, but can even dip below 
700 line-pairs if a low-qual ity projection lens 
is used. 

Taking all this into account, we are led to 
the conclusion that the threshold of goodness 
for digital photography to be comparable to 
35mm photographs is not 10 mega pixels but 
closer to 2 megapixels. For 2 1/4 fonnat pho 
tography, the threshold then becomes 5 
megapixels, and for large-format 4 x 5-in. 
sheet film, the comparison threshold is around 
20 megapixels. Ten- to twenty-megapixel 
photos are what we see when we look at the 
ultra-crisp b&w linages created by Ansel 
Adams and other large-format landscape pho­
tographers. 

This year and next, we will begin to see 2-
megapixel digital cameras at prices that more 
of us are willing to pay. Top-of-the-line 
35mm-film-based cameras are in the 
$ 1000- 2000 range already. Two-megapixel 
digital cameras will be available il1 tltis price 
range by about the time you read this column. 
Digital photography is almost here. It will be 
crossing the "tlueshold of goodness" this year. 
Together witl1 the rapidly ilnproving capabili­
ties of color printers, we can expect the major 
impact of digital photography to occur over 
the next 2-5 years. The age of digital imaging 
"est arrive." 

The implications are equally sigttificant for 
the movie industry. Si11ce most movie-theater 
audiences (except IMAX) have learned to like 
resolutions of no better than 1000 x 2000, we 
are ideally positioned to replace movie film 
with digital image distribution usi11g the 
already agreed upon 1080 x 1920 progressive 
HDTV format. The technology to do this will 

be refined over the next 2-3 years, and then 
the only limitation will be the rate at wltich 
the movie theaters will fmd it econontically 
advantageous to make the changeover. This 

electrmtic ilnaging fonnat will have the capa­
bility of displaying images significantly better 
than the current film-based ones. Therefore, 
if the movie makers choose to also use high-
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display continuum 

resolution digital image capture instead of 
film, the movie-theater experience will be 
able to move to a new level of "good enough." 

For the die-hard 35mm-film-photography 
buffs who are still in denial but would like an 
opportunity to discuss this topic further, you 
can reach me by e-mail at silzars@ibm.net, by 
phone at 425/557-8850, by fax at 425/557-
8983, and by the regular printed mail at 22513 
S.E. 47th Place, Issaquah, WA 98029. I only 
ask that you not get too upset with me for the 
information I have provided in this column. 
After all, it's not my faul t that technology to 
which you have contributed has made your 
film go bad. 

As an added, extra bonus, feature for this 
month only, I am including a resolution pho­
tograph with this columJl, taken under close­
to-ideal conditions, so that you can get at least 
a rough idea of the resolution capabi]jty of a 
typical snapshot-sized photograph. If you 
would like an actual copy of a slide or a 4 x 6-
in. print (suitable for projection or framing) 
please let me know. After all the requests are 
collected, I will mail you your very own 
35mm-photograph resolution verifier. • 
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news items to Informa tion Display, 
cjo Palisades Institute for Research 
Services, Inc. , 411 Lafayette Street, 
2nd Floor, New York, NY 10003. 

editorial 

continued from page 2 

CPT's partner is Mitsubishi, which supplied 
the display and manufacturing technology. 
One hundred CPT people trained at Mit­
s ubishi for between 4 and 9 months each to 
transfer the technology. Mitsubishi has the 
right to purchase 30% of CPT's output, and 
there are already orders from Taiwan manu­
facturers of notebook computers and desktop 
monitors, including CPT's parent company, 
Tatung. 

Liang commented that s ix Taiwan compa­
nies- Prime View, Unipac, Chi Mei, Acer 
Display, and HarmStar, i11 addition to CPT­
are now manufacturing amorphous TFT­
LCDs or completing their plants. As a result, 
there are not enough engineers available to 
work on next-generation technologies such as 
low-temperature polysi Iicon. 

CRTs 
By the time you read this, CPT will be making 
TFT-LCDs, but the company already makes 
CRTs - lots of them, at low cost - in two 
plants in Taiwan, two in Malaysia, one in 
mainland China, and one in Scotland. (CPT 
made about 15 million monitor tubes in 1998. 
about 19% of the world's supply.) I saw 15-
in. COTs being made in the automated 
Taoyuan plant, which also makes 14- and 17-
in. tubes. 

CPT was founded in 1970 and began mak­
ing monochrome picture tubes based on RCA 
teclu10logy. Over the years the compan y 
added display tubes, and incorporated more 
a11d more of its own teclmology. 
Monochrome CRT and electron-gun produc­
tion were moved to the Fuzhou plant in main­
land China in 1995. The company began 
making color picture tubes using Toshi ba 
technology in 1980, and added color display 
tubes in 1985. 

CPT's contiJlUed success in the highly com­
petitive large-volmne tube business - prices 
dropped by 50 % last year - rests on two fac­
tors, said Chen. First is CPT's 160-person 
equipment group, which designs and makes 
all of CPT's manufacturing equipment and 
works closely with product designers. As a 
result, the large automated plant I was touring 
was built from start to finish in only 9 months 
(working 24 hours a day) at much lower cost 
than would have been possible buying equip­
ment from the outside. 

The second reason was CPT's declaration 
of independence from Toshiba. The critical 
component CPT previous ly obtained from 



Toshiba was the electron gun, and Toshiba 
controlled both price and quantity, said 
Chen. CPT received only second-tier guns, 
which made it impossible for the compa11y to 
compete with high-resolution tubes. Chen 
himself designed new electron guns for the 

tubes, which are made at CPT. In fact, all 
CPT tubes now have a Chen-designed gtm. 

Given CPT's CRT experience of starting 
with borrowed technology and becoming 
increasingly competitive by incorporating 
home-grown technology and combining it 
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with in-house design and construction of man­
ufacturing equipment, it would be surprising 
if CPT executives were not already thinking 
of pursuing the same strategy with TFf­
LCDs. 

And New Ventures ... 
CPT has always made components - CRTs 
and, now, LCDs - for others to integrate into 
end-user products. So I was surprised to fmd 
that the company has started making its own 
LCD front projectors based on Sony 1.3-in. 
panels. Sony panels are being used, said 
Cheng-Fung Lin, Director of the Optoelec­
tronics Product Design Department, because 
the only other source, Epson, would not sell 
to CPT. 

The current CPT product is an SVGA pro­
jector that produces 450 ANSI lumens from a 
270-W metal-halide lamp. The projector 
showed nice video ru1d includes a resizing 
function. Lin sees a consumer-TV application 
for front projectors when prices come down. 
(Having some competition among panel sup­
pliers would help.) 

An XGA projector now under develop­
ment will use Sony 1.3-in. panels and pro­
duce 700 ANSI lumens from a 150-W Mat­
sushita UHE lamp. CPT will shift to Sony 
0.9-in. panels when they become available. 
The current price of the SVGA model is about 
$4000; the XGA model will be introduced at 
around $7000. 

R&D Director Liang said that CPT has 
already made a prototype 25-in. plasma-dis­
play panel, and will have an experimental 
plant completed in October. Subject to corpo­
rate approval, the company plans to have a 
PDP pilot plant in operation in two years. 

In the company's Yangmei location, CPT 
has an R&D plant for new CRTs from 14 to 
40 in. on the diagonal. 

Generous Hosts 
The openness of my hosts at CPT was impres­
sive. In the U.S., editors often have to sort 
through presentations of "vaporware" - and 
even "vapor companies" - presented by teams 
of skilled "spi.tm1eisters." At CPT, there was 
not a PR person in sight, and both senior exec­
utives and middle managers worked hard to 
answer fully every question that was asked. 
CPT is no longer only a CRT company, and it 
wants the world to know it. 

- Ken Wemer 
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We made it 60x better. 
The PR®-705 spectroradiometer. It's the latest in the long line of SpectraScan® 
instruments. The standard for accurate light and color measurement. The portable 
PR-705 is 60X more sensitive than its predecessor, to allow testing of instrument 
panels, LCDs and other FPDs at light levels as low as 0.003 cd/m.2 

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

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

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

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

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

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

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

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

Three-Five Systems, Inc. 
www.threefive.com email: Display@threefive.com 


