










































































display continuum 
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celebrity or a tourist attraction would, for me, 
seem like a dumb way to go through life. 

Cruising along, letting my gaze wander 
along the distant Seattle skyline and the even 
more distant Olympic mountains, listening to 

the swish of the bow cutting through the 
water, making low sparkly arcs of white 
spray, watching the wake fanning behind, 
blue sky overhead, breeze blowing in my 
face - if that cloesn 't cause one to contemplate 

HOW WOULD YOU MEASURE 
YOUR D~SPLAY REFLECTIONS? 

1 

270 

EZContrast well ~nown display 
measurement solution now provides: 
> Diffuse illumination measurements 
> Specular illumination measurements 
> BRDF analysis 
> Automatic angular dynamic adiustment 

Over + /- 80° incidence, 0-360° azimuth angle while maintaining a measurement 
speed of less than 1 mn for luminance measurements. 
Compatibility with main display characteristics measurement standards (ISO, VESA .. . ) . 
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4 rue Alfred Kastler 14000 CAEN · Fronce 
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and appreciate the meaning of life, what 
would? 

My contemplation took me clown a path 
approximately like this. Hrnrnm ... A $50 
million house and $40 bill ion to his name and 
still counting. Why do we make such a fuss 
over someone who is way out there on the 
fringes of the income-distribution curve? And 
where the heck did that $40 billion come 
from, anyway? Most of it, of course, still sits 
in Microsoft stock and caimot be quickly con­
verted to anything else without causing bad 
things to happen. However, on quite a regulai· 
basis, Mr. Gates does convert a $100 million 
here ai1cl a $100 mill ion there to some other 
fom1s of investment. 

Then my contemplation begat1 to take a 
direction that was a bit more worrisome. 
First, I thought back to earlier times, say to 
when a company such as Hewlett-Packard got 
sta11ecl. H-P began by developing a new prod­
uct (a really great signal generator), which 
was put on the market and which generated 
sales and profits. For a number of years, these 
profits were used to fund the growth of the 
company. Then, after some years of moderate 
- and profitable - growth, came a time when 
the company wanted to grow faster than it 
could fund from its own resources. It then 
reluctantly cleciclecl to sell stock and become a 
public company, with all the disclosures and 
other obi igations that that entails . The stock 
market valued the company based on its sales 
and profits, and the investment world was a 
relatively orderly, although not necessarily 
completely predictable, place. 

Then, sometime later (in the early 80s, as I 
recall), along came some aggressive biotech 
start-ups that decided to sell stock even before 
they had products to sell - just on the promise 
of fortunes to be made. It worked. Investors 
rnshecl to jump in as fast as some of these 
stocks could be issued. The concept then 
spread to high-tech companies in general. 
The idea was to try to convince investors that 
someday - real soon - they too would own 
stock in a great company and would be rich. 
"Buy now, at1cl - trust us - we're about to 
make this great new teclmology work." A 
company no longer needed sales or profits to 
get into the game, just great promises of the 
teclmological wonders hiding just around the 
next comer. 

Now, please don' t misunderstand me: 
Microsoft is no fly-by-night outfit. It has 
shown great sales growth and fabulous profits. 



Its growth continues because it is still on that 
upward part of the S-curve we talked about a 
few months ago. Nevertheless, it lives in 
today's investment climate that encourages a 
gambling mentality and a search for quick and 
spectacular returns rather than tJ1e more con­
servative and slower-growth approach based 
on solid business and financial perfonuance. 

But how does aU this explain where Bill's 
$40 billion came from? In its entire 33-year 
existence (witJ1 the last 11 as a public com­
pany), Microsoft has earned a cumulative 
profit of roughly $11 billion. That's not a bad 
number, mind you, it 's just not anywhere 
close to explaining tJ1e current valuation of tJ1e 
company. The $40 billion that Bill Gates 
holds has all come from investors buying 
stock in his company. It's a "donation" from 
every investor to Bill. What I mean by this is 
that $40 billion in profits from other business 
enterprises, public and private, have been 
shifted to the personal wealtl1 of Bill Gates. 
Some of these profits no doubt came from 
businesses having nothing to do with high 
tech. 

What's scary is that this process can only 
continue as long as there are investors who 
believe that the stock is going to keep going 
up and up. Long ago, the stock value lost any 
realistic connection to the sales and profits of 
the company. It's now riding on a wave of 
entlrnsiasm that could break any day on the 
rocky shores of disappointment. Paradoxi­
cally, this won't affect Bill Gates nearly as 
much as some of Microsoft's smaller 
investors. For lifestyle purposes, whether one 
has $40 billion or only a few billion doesn't 
really matter. Bi.LI Gates has already con­
verted enough of his stock to otl1er invest­
ments that he will be wealthier than just about 
anyone no matter what happens. (Do most of 
us really care if he keeps or loses his "wealtlu­
est-person" status?) 

But what about all those other less-fortu­
nate investors? What happens if Microsoft 
has one bad quarter and a significant number 
of folks lose confidence and decide to sell? 
Because the stock is so far beyond any reason­
able sales or profit-based valuation, the down­
side is really a long ways down there. 

All those investors. They bought and sold, 
and bought and sold, and bought some more. 
And with each transaction they paid a tribute 
to Mr. Gates and, in somewhat smaller 
amounts, to other chosen ones with names 
such as Allen, Ballmer, and Myrvold. A Icing 
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valed versatility. 
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Gamma Scientific's new RadOMAcam gives you absolute accuracy in display 
measurement. Featuring a unique, patent-pending AVS viewing system and 
polarization de-coupling, RadOMAcam combines state-of-the-art electronics with 
sophisticated camera technology. It works by superimposing an image of the 
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For error-free spot measurement, call Gamma Scientific today, ask for our 
brochure and pricing at 1°800-637•2758. 
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High Permeability Shielding Alloy Foil 
in thicknesses of .002", .004", .006" 
and .010" can be fabricated by 
Ad-Vance Magnetics for your spe­
cific requirements. 

• CNC Punch Press Capability. 
• AD-MU-80 Alloy requires no 

painting or plating. 
• Tooling charge minimal, if any. 
• Time saving and cost effective. 
• Design assistance available. 

A small AD-MU Foil Shield may solve a 
large PROBLEM. 
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procuring guidelines. 2/3 of 
84-page book contains 
valuable technical 
engineering information 
about the entire magnetic 
shielding field. 113 is catalog 
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couldn't be more pleased with such subjects -
so willing to donate a goodly part of their 
wealth to him and his most favored ones. Is 
thls perhaps why Mr. Gates's residence bears 
such a remarkable resemblance to a feudal 
lakeside castle? 

Finally, I wondered, when one has $40 bil­
lion and a castle, what does one do for Christ­
mas? Toys under a Christmas tree wouldn ' t 
seem to hold much interest. They've all 
already been acquired, anyway. Does one 
then take a clay off and acquire nothing? Sort 
of an anti-matter Christmas? Does one per­
haps take a breather from all the material 
acquisitions and think about something novel 
like the real meaning of Christmas? Wouldn' t 
that be appropriate for one who never again 
needs to worry about paying bi lls or basic sur­
vival? 

Nah, probably not. No time for that. Got 
to get into the office and come up with the lat­
est strategy for destroying Sun and Netscape. 
Or maybe, not . . . just maybe, not. 

My sincerest of Merry Christmas wishes to 
you, Bill G., and to all of your hard-working 
colleagues. May the spirit of the season instill 
in you the wisdom to make the best use of the 
financial gifts that have been so richly 
bestowed on you. 

To the many of you who have responded to 
my ponclerings and meanderings in thls col­
umn during 1997 and who have encouraged 
me to continue to share them with you, you 
have already given me a greater Christmas 
gift than money can buy. For this I thank you 
and encourage you to do the same in 1998. 
Actually, you can do it even more and I will 
like it even better. You see, I'm really no dif­
ferent from all those spoiled rich kids. The 
more presents I get, the more my expectations 
rise for the next year. So please send your 
thought-presents to me via e-mail at 
silzars@ibm.net, by fax at 425/557-8983, or 
by phone at 425/557-8850. The Post Office is 
busy helping Santa during thls time of year, 
but if you still would like to practice the 
nearly obsolete art of handwriting - by the 
way, does Santa accept e-mails or faxes? -
you may contact me at 22513 S.E. 47th Place, 
Issaquah, WA 98029. 

Wishing all of you the most joyous of Holi­
day Seasons, and may 1998 be a really great 
year for us all. ■ 
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lnterf ace Solutions 
for flat panels 

Speed up development and product realisation time with our high quality flat panel interface controllers for 
your LCD, Plasma or EL projects. Suitable for small or high volume projects and monitor production. 

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

SV-Series: A combination interface for 
both computer graphics and video (PAL, 
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Bus card - PC 
DC series: lncludes PCT bus LCD 
graphics card for providing LCD digital 
signal output from a PC. 

► NEC analog panels are also supported. 

Digital Vievv 
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video interface for TFT LCD and 
Plasma panels. 
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To the Editor: 

The NEC article "There's Still Room for a 
New High-Volume CRT" (Information Dis­
play, June '97) is not of the qual.ity I expect 
from Sill's official publication. It gives the 
impression that the combination of a striped 
phosphor screen and a slotted shadow mask is 
something new, when in fact this technology 
has been used in every TV tube except Sony's 
Trinitron for many years. At the same time, 
the article shortchanges what appears to be 
NEC's real achievement - stretchfog this old 
technology to achieve a 0.25 mm pitch, which 
requires the slots in the aperture mask to be 
only 0.0016 in. wide. With a mask which 
must be much trucker than this to support its 
own weight, etching such fine slots is quite a 
feat. This is only briefly mentioned (top of 
middle column, p. 20). 

There are a number of e1Tors in the article. 
For example, the two sentences in the top 
paragraph of column 3, p. 19 contradict each 
other: The first sentence states that for equal 
pitch, the maximum number of horizontal pix­
els for the striped type is 1.22 times that of the 
dotted type. One would conclude that the 
striped type is better. But the next sentence 
states that to achieve the same horizontal reso­
lution as the dotted type, the pitch of the 
striped type must be finer than that of the dot­
trio CRT. Which one is right? 

The last paragraph of col. 2, p. 20 says that 
the phosphor screen is made of continuous 
stripes (as in all consumer tubes); but Fig. 3, 
same page, shows inte1Tupted stripes. 

End of p. 20: In the equation at the end of 
p. 20, m and n represent the orders of space 
harmonics of the scan line and aperture pat­
terns, respectively; the words used to define m 
and n (first column, p. 21) "the dimensions of 
each pitch" are pure nonsense. 

Figure 4 is quite umealistic. If the spot size 
were so small as to cover only two adjacent 
color stripes, no vertical line could ever be 
white. The spot must cover at least one trio, 
and in practice it is substantially larger. But 
even if Fig. 4 were drawn correctly, it would 
prove nothing regarding legibility, because 
green stripes appear much brighter to the eye 
than red or blue stripes. To judge legibility, 
one would at least have to use colored dots 
and stripes of appropriate brightness; a better 
simulation should take the electron density 
distribution in the beam into account. 

In Fig. 6, S-VGA should be 800 x 600, not 
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800 x 800. The curves, however, are correct 
for 800 x 600. The caption of Fig. 6 is mis­
leadi11g: The vertical axis indicates the pitch 11. 
of the moire; it conveys no information on 
when the moire becomes visible. To find that 
information one has to look in the text (the 
last colunm states that 11. should be less than 
1.5 mm). That i11formation could have been 
included in Fig. 6 by adding a horizontal line, 
but that was not done. 

The author responds: 

- Robert Adler 
Consultant 

I'd like to thank Robert Adler for his com­
ments regarding NEC Technologies' new 
CromaClear CRT, as described in the June 
1997 issue of Information Display. I appreci­
ate his pointing out that we may have under­
stated the significance of our finely patterned 
slot mask. 

I would also like to offer an apology if the 
article did not clearly identify those elements 
of the CromaClear's design that were devel­
oped from prior art. However, we are proud 
that much of the CromaClear CRT's exce!Jent 
performance is the result of i1movative new 
design. 

- Richard Atanus 
Director, Product Development 
Personal Display Division 
NEC Technologies, Inc. 

To the Editor: 

This letter is in response to the published 
article, "Scanning Laser Projectors," by 
William K. Boham1on, which appeared in 
your August 1997 Information Display maga­
zine. As a reader and product manager of 
Minolta, I am concerned about the i1Tesponsi­
ble mention of a Minolta product in (pardon 
the pun) a "negative light." Apart from the 
non-necessity of mentioning a brand-name 
product in the article, the experiment appears 
to be a flawed experiment. The author is 
attempting to make light measurements of a 
scanning source which will not fill the dif­
fuser area of a light meter. Conunon sense 
should prevail and one would immediately 
expect to receive incorrect data. However, the 
inaccuracies appear to continue when the 
author compares the readings of a single pro-

jected line and reports 800 fC and compares 
this to multiple scanning lines (which should 
fill the light meter's receptor area) and reports 
values of less than 6 fC. Is this possible? 
Furthennore, it should be noted that Minolta 
incorporates a condenser-type capacitor which 
stores the incident light energy during the 
1-ms integration time. This enables the user to 
measure light-source output (Bt) faster than 
1 ms by weighting the measurement over l ms. 

- Dan Schinasi 
Product Manager 
Minolta Corporation 
Ramsey, New Jersey 

The author responds: 

First of a!J, I really like Minolta instrnments 
and in no way did I attempt to cast them in a 
negative light. I trust Minolta instruments for 
a wide variety of measurements, use them reg­
ularly, and write up the results of my analysis 
on a monthly basis in other publications. 
However, I respectively feel that you do not 
understand the basis of the measurement diffi­
culties I described in my article for Informa­
tion Display. The problem is not that the light 
from a scaiming laser doesn't fill the diffuser 
area on the light master - the problem is that 
the light pulses are very, very short in time 
duration, on the order of a hundred nanosec­
onds! And then after that 100-ns pulse, the 
scan line moves on - rapidly. I felt that to 
accurately measure the display (even if the 
meter is capable of integrating the pulses), a 
meter with a sensor the size of the screen was 
needed, a mechanism that could move the 
meter to track the scan had to be developed, or 
I should just stop the scanning mirror on the 
laser projector - which I did. 

Regarding your comment on the Minolta 
meter's ability to integrate a flickering light 
signal, I ca lled everyone I could at Minolta to 
gather the necessary information. As you 
stated, the Minolta meter can integrate over a 
I-ms integration time - incorporating a capac­
itor. This means that some kind of RC-type 
time constant is followed to charge and dis­
charge that capacitor - I desperately needed to 
get the detector response data and that RC 
curve because I wasn't sure how accurately 
the meter would track or hold individual 
pulses of light 100 nm in duration. No one at 
Minolta that I spoke to had the data - just the 
information that a I-ms integration time was 



available. However, as I stated above, after 1 
ms the scan line was moving on - rapidly! 
Therefore, I felt that the best approach was to 
hold the scanning mirror in check and let the 
light meter reach some kind of stable reading. 
The results that I described in my article show 
that the light meter' s readings eventually 
matched that expected from the laser's power 
measurements. 

To the Editor: 

- William K. Bohannon 
Manx Research 
2060 Ridgecrest Pl. 
Escondido, CA 92025 
760/735-9678 

I was interested in the short item in the 
September issue entitled "The Beginning of 
Color" about the first RCA commercial colour 
TV and the first colour CRTs. 

In the early 1960s, during my apprentice­
ship and first employment, I worked for 
Thom-AEI Radio Valves and Tubes in Rrims­
down, near Enfield in Middlesex, who 
claimed to be the first company in the UK to 
manufacture colour CRTs. There was a small 
pilot plant at Brimsdown which made 20-in. 
round tubes, and production later switched to 
their large factory in the Northeast. During 
this time I worked in the CRT Development 
Laboratory and the Applications Laboratory at 
Brimsdown. 

I remember seeing some samples of the 
early RCA CRTs which, although they had a 
flat glass face, as mentioned in your article, 
they had a metal cone which fom1ed the bulk 
of the tube. I presume that this was because, 
with these first tubes, the glass stress prob­
lems inherent in CRT manufacture had not all 
been solved. However, this technique must 
have raised other problems relating to glass­
to-metal seals. 

Another problem was the fact that this large 
metal cone was connected directly to the final 
anode and, in operation, would be up at 15 kV 
or so which, even within the wooden receiver 
cabinet, was still pretty dangerous (especially 
to service technicians!). This problem was 
solved by having a large cone-shaped plastic 
"shield" which fitted over the whole thing and 
insulated it from the outside world. 

Sadly, the remaining samples we had of 
these historic tubes and their shields were 

destroyed (by throwing large stones at them!). 
I wonder if the CRT in the set shown in your 
picture is of this type? 

Does anybody have any more details of 
these tubes? My memory is rather hazy after 
all these years? 

- Ray Wilkinson 
Microvitec PLC 
Bolling Road 
Bradford 
W. Yorkshire 
BD4 7TU, UK 

At the request of the Editor, Mr. Peter 
Keller, curator of the SID '97 CRT Centennial 
Exhibition, kindly agreed to respond to Mr. 
Wilkinson's questions. 
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Dear Mr. Wilkinson: 

In reply to your letter of September 29, 
there were five important evolutionary 
shadow-mask picture tubes in the early days 
of a!J-electronic color television. The first 
was an all-glass 9-in. prototype with a 4 x 5-
in. viewing area demonstrated by H. B. Law 
of RCA in late 1949 or early 1950. See Fig. 
6.10 in my book, The Cathode-Ray Tube, for 
this and other photographs. In March of 1950, 
an improved prototype (Fig. 6.12) of 16-in. 
diameter and using a metal envelope was 
shown in public and FCC demonstrations. 
This was at the same time that RCA was pro­
moting metal-envelope monochrome picture 
tubes for size and weight savings. A metal 
flange facilitated sealing the shadow mask and 

Whether you manufacrure color 

filters, th.in film transistors - you name 

it! Tencor profilers g ive you repeatable, 

non-descrucrive measuremenrs down 

to the sub-microinch range. To one 

thousandth of a mil! 

Instantly, you gee dozens of automat­

ically-computed surface paramerers. 

And intuirive 3-D surface imaging 

software lets you analyze topograghic 

features in derail. 

Tencor profilers accept sample 

sizes from very small up to 25" by 25" 

and up to 2.5" thick. So the 

possibilities are endless ... 

For full derails, just call: 

Metrology Division 

Tencor Instruments 

O ne Technology Drive 

M ilpitas, C alifornia 95035 

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

http://www.rcncor.com 
Tt ncor is 11egi,1ered 1rad1muk ol Te rtcor lnsuumen1s 
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screen to the funnel. Next, the glass 15-in.­
diameter 15GP22 (Fig. 6.13) was RCA's first 
commercial picture tube and was used in the 
RCA CT-100 color-television receiver in 
1954. These were the tube and receiver that 
were shown in the 100th Anniversary of the 
Cathode-Ray Tube exhibit at the 1997 SID 
International Symposium in Boston in May. 
The 15GP22 utilized metal flanges with glass­
to-metal seals on both the faceplate and fun­
nel. After fabrication of the screen, the two 
flanges were welded to join the two parts. A 
few months later, RCA reverted to a metal­
envelope tube of 21-in. diameter - type 21 in. 
in diameter, type 21AXP22 (Fig. 6.16). Vol­
ume production began with the 21AXP22, 
which was probably the CRT that you remem­
ber. Finally, in 1957, RCA went permanently 
back to a11-glass construction with the 21-in.­
diameter 21CYP22 (sinlilar in appearance to 
Fig. 6.17), wllich employed the now-conunon 
frit seal in place of metal flanges and glass-to­
metal seals. 

Many other interesting color CRTs using 
the shadow mask and other principles were 
developed during the 1950s by RCA, CBS, 
Phi lco, and others but, i.n my opi1lion, the five 
devices described above mark the major mile­
stones until the long-awaited successful intro­
duction of the 90°-deflection, rectangular, 
shadow-mask picture tube in 1965. Tllis was 
15 years after the widespread adoption of the 
rectangular monoclu-ome picture tube and 11 
years after the introduction of a11-electronic 
color television. 

- Peter A. Keller 
Tektronix, Inc. 
P.O. Box 500 
Beaverton, OR 97077 
e-mail: peter.keller 
@tek.com 

Please send new product releases or 
news items to Information Display, 
c/o Palisades Institute for Research 
Services, Inc., 201 Varick Street, New 
York, NY 10014. 
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SID '98 
Symposium, Seminar, 

and Exhibition 

Anaheim, California 

Anaheim Convention Center 

May 17-22, 1998 

14 
Fourth International 
Conference on the Science 
and Technology of 
Display Phosphors 

BEND,OREGON 
SEPTEMBER 14- 17, 1998 

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

28 
18th International Display 
Research Conference 
(Asia Display '98) 

SEOUL, KOREA 
SEPT. 28 - OCT. 1, 1998 

• 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 Human Factors 

calendar 

Display Technology 
The Fourth International Display Workshop 
(IDW '97). Co-sponsored by the Institute of Image 
lttfonnation and Television Engineers of Japan and 
the Japan Chapter of SID. Contact: IDW '97 Secre­
tariat, c/o The Convention; +81-3-3423-4180, fax 
+81-3-3423-4108. 
Nov. 19-21, 1997 Nagoya, Japan 

Display Works 98: Display Manufacturing Tech­
nology Conference. Co-sponsored by SID, SEMI, 
and USDC. Contact: Mark Goldfarb, Palisades 
lnsti tute for Research Services, Inc., 20 I Varick St., 
Suite 1006, New York, NY 10014; 212/620-3380, 
fax 212/620-3379. 
January 20-22, 1998 San Jose, CA 

EUROMONITOR '98: The Second International 
Exhibition-Fair of Information Display Devices 
and Projection Equipment. Organizers: Russian 
National Association of Display Manufacturers, 
Distributors, and Consumers. Contact: E. G. 
Goushchin, President, SPS Concept Engineering, 
Office 902, 41 Vemadskogo av., Moscow, 117981, 
Russia; (095) 430-8650, 338-9582, 339-5726, 
e-mail: concept @aha.ru; Internet: http://www.aha. 
ru/- concept. 
March 10-13, 1998 Moscow, Russia 

The 1998 SID International Symposium, Seminar 
& Exhibition (SID '98). Sponsored by SID. Con­
tact: Jay MotTeale, Palisades Institute for Research 
Services, Inc., 201 Varick St., Suite 1006, New 
York, NY 10014; 212/620-3371, fax 212/620-3379, 
e-mail: jmon-eal@newyork.palisades.org. 
May 17-22, 1998 Anaheim, CA 

9th International Workshop on Inorganic and 
Organic Electroluminescence (EL 98) and The 
Fourth International Conference on the Science 
and Technology of Display Phosphors. Spon­
sored by SID, PTCOE, DARPA, and the Oregon 
Center for Advanced Technology Education. 
Contact: Mark Goldfarb, Palisades Institute for 
Research Services, Inc., 20 I Varick St., Suite 
1006, New York, NY 10014; 2 12/620-3380, fax 
2 12/620-3379. 
Sept.14-17, 1998 Bend, OR 

The 18th International Display Research Con­
ference (Asia Display '98). Sponsored by KPS 
and SID. Contact Prof. S. Lim, Secretary General; 
+82-417-550-3542, fax +82-417-551 -9229, e-mail: 
limsk@ns.dankook.ac.kr, lntemet: http://lftlcd. 
kyunghee.ac.kr/idrc98. 
Sept. 28-Oct. 1, 1988 Seoul, Korea 
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There is great value in making large, 
fragile tirings close to where they will be 
used, especially when the production vol­
ume is high. 
Not everybody believes that the system 
should be i11tegrated on the display. 
The forces of global integration are a 
great tide, inexorably wearing away the 
established order of things. 

- Ken Werner 

We welcome your comm ents ru1d sugges­
tions. You can reach me by e-mail at 
kwemer@netaxis.com, by fax at 203/855-
9769, or by phone at 203/853-7069. The con­
tents of upconung issues of ID are available 
on the ID page at the SID Web site 
(http://www.sid.org). 

Internet Consulting 
and 

Database Research 

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

http://www.sid.org 

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

H.L. Funk Consulting 
7 Diane Court 

Katonah, NY 10536 
Telephone/Fax: 914-232-3530 

E-mail: 
consult@hlfunk.com 
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Your customers will see more, and you'll see more customers! 
Rotate your LCD display 90, 180 or 270 degrees without quitting the active application. 
Compatible with Windows®3.1x, 95 and NT 4.0; and Mac/OS® 
Great for LCO monitors, kiosks, notebooks, all-in-one and tablet computers. 

For more information on licensing PIVOT SOFTWARE®, contact 
Mikel Estrin, Vice President of Sales at Portrait Displays, Inc. 
Tel:+ 1 (510) 227-2724 FAX:+ 1 (510) 227-2705 
Email: mestrin @ portrait.com Internet WWW.PORTRAIT.COM 

Circle no. 29 

At Ge rome anu actun , 

♦ 
Portrait 
Displays, Inc. 

receive orders by 
you can get a wide range of mag­
netic shields to reduce Electro 
Magnetic Interference o r Electro 
Magnetic Radiation - And, you 
can get a complete assembly! We 
will fabricate and assemble the 

disc, tape and electronic 
transmission, and parts are made 
on the most accurate and 
advanced equipment available. 

metal struc­
ture of your 
instruments. 

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

save time and rn Gerome money when you 
Manufacturing Company call Gerome! 
Uniontown, PA 15401 (412)438-8544 

C ircle no. 30 
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Edited by JOAN G ORMAN 

FPD performance measurement 
system 

Westar Corp., St. Louis, Missouri, has 
aimounced it is now shipping the FPM-510, a 
flat-panel performance measurement system 
that provides fast, accurate, and repeatable 
flat-panel-display and display-module testing. 
The system performs automatic viewing­
angle, photometric, and colorimetric measure­
ments on flat-panel monitors in accordance 
with the Video Electronics Standards Associa­
tion (VESA) flat-panel-display measurement 
standard. The FPM-510 completely charac­
terizes the performance of any laptop display, 
or flat-panel monitors up to 21 in. , saving 
hours of manual configuration and calculation 
time. 

Information: Michael T. Madden, Westar 
Corp., 11520 St. Charles Rock Rd., St. Louis, 
MO 63044. 314/298-8748 x286, fax 314/298-
8067. 

Circle no. 1 

Multimedia flat-panel computer 

Computer Dynamics, Greenville, South Car­
olina, has introduced the DisplayPac-MMX-
14, a highly integrated multimedia flat-panel 
computer featuring a 14.5-in. XGA color 
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TFT-LCD and a 200-Iv!Hz MMX Pentium 
processor. Multimedia computing, the view­
ing equivalent of a 17-in. CRT, and an 
optional resistive touch screen are integrated 
into a rugged OEM/industrial package mea­
suring only 18 x 13.5 x 4.5 in. The LCD fea­
tures 1024 x 768 resolution, 256k colors, and 
200-nit brightness; the long-life backlight is 
rated at 15,000 hours. ln addition to its video 
capabi lities, the system features 16-bit full­
duplex integrated 3-D audio. Also integrated 
are an optional res istive touch screen, a l G 
hard-disk drive, and the power supply. The 
complete DisplayPac-MMX-14, housed in a 
sturdy, easily mounted metal frame, draws 
less than 40 Wand is rated at 45°C. The 200-
Iv!Hz unit, with display and touch screen, is 
priced at $5945 in quantities of 10. The dis­
play is also available in an FP-Kit flat-panel 
CRT-replacement configuration, which 
includes a PCI flat-panel driver card. 

Informat ion: Sales Department, Computer 
Dynamics, 7640 Pelham Rd., Greenville, SC 
29615. 864/627-8800, fax 864/675-0106. 

Circle no. 2 

Hand-held CCD 
spectrophotometer 

CVI Spectral Instruments, Putnam, Connecti­
cut, has introduced the SM-210, a hand-held, 
compact, low-cost spectrophotometer 
designed to obtain color, color-difference, and 
spectral data from the reflectance, transmis­
sion, absorbance, and emission of PCs. The 
SM-210 consists of an entrance mechanism 
with a built-in slit, a fiber-coupling adapter, 
and an order sorting fi lter; a spectrograph of a 
crossed Czerny-Turner arrangement usiJ1g 
high-quality optics; a linear CCD sensor array 
and driving circuitry; and a computer-inter-

face care!. All the optical components and 
driving electronics are enclosed in an alu­
minum housing for stable operation. Applica­
tions include the relative measurement of 
color-monitor spectral data and the measure­
ment of light sources including LEDs. Mea­
suring probes, sample holders, fiber-optic 
cables, and light sources are available to cus­
tomize the system. Prices for the SM-210 
start at $1749. 

Information: John McCasland, CVI Spec­
tral Instruments, 111 Highland Dr., Putnam, 
CT 06260. 914/344-4543. 

Circle no. 3 

Multi-computer windowing 
system 

RGB Spectrum, Alameda, California, has 
announced the SuperViewTM VGAplus, an 
advanced display-input system that combines 
multiple computer screens on a single monitor 
or projector. The system was developed for 
applications in which multiple computer 
sources must be displayed simultaneously, 
such as operations centers, control rooms, and 
presentation and training faci lities. The unit 
accepts up to six computer inputs (each up to 
1280 x 1024 pixels) to be displayed in win­
dows or in the background. As an option, 
composite NTSC/PAL and S-Video inputs 
can also be displayed. The SuperView 
VGAplus combines the images for display on 
a 1280 x 1024-pixel-resolution monitor or 
projector. Each image can be independently 
positioned and scaled from icon size to full 
screen. Display alternatives include side-by­
s ide, picture-in-picture, and overlapping win­
dows. In addition, each input can be parITTed 
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and zoomed to emphasize areas of pai1icular 
interest. 

Inf01111ation: RGB Spectrum, 950 Marina 
Village Pkwy., Alameda, CA 94501. 
510/814-7000, fax 510/814-7026. 
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Circle no. 4 

1800 x 1440 @ 80-Hz monitor 

phone-like audioconferencing. Both camera 
and headset connect to an included conference 
card that plugs directly into any PCMCIA 
type-II slot through a single plug. Producing 
images with a resolution of 542 x 497 and 300 
TV lines, the camera can swivel up to 40° and 
tilt up to 120°, making it easy to frame a sub­
ject's face. The PM-S 122 clip-on notebook 
camera has an estimated street price of $549 . 
The fuU package includes clip-on camera, 
headset, conference card, and CU-SeeMe and 
VideoLink mail software. 

Information: Panasonic Computer Periph­
eral Company, 1-800-742-8086 or 201/348-
7000. 

lnfonnation: Varitronix, Ltd., 22 Chun 
Cheong Street, TKO Industrial Estate (W), 
Tscung Kwan 0, Hong Kong. +852-2197-
6000, fax +852-2343-9555. 

Circle no. 7 

dc/ac inverter for 15-in. LCDs 

Nokia Display Products, Sausalito, California, TDK Corporation of America, Mt. Prospect, 
has announced the 445Xpro, the first monitor Illinois, has introduced the CXA-P1012-NJL, 
to offer support for resolution up to 1800 x a low-cost high-power inverter designed to 
1440 @ 80 Hz, providing an 85% increase in power 15-in.-LCD backlight systems utilizing 
infonnation delivery when upgrading from dual cold-cathode fluorescent (CCFL) lamps 
standard 1280 x 1024 resolution. Operating at and requiring 7 W of power. The inverter fea-
a sca11 frequency of 121 kHz with a 0.21-mm tures dual isolated outputs with a single con-
horizontal mask pitch, clear and crisp images trol circuit, a design which synchronizes the 
are delivered while maintaining a flicker-free outputs and eliminates the flicker problems 
enviroru11ent. The 445Xpro offers a full 20 in. associated with dual-feedback control sys-
of viewable screen with a 0.21-mm horizontal terns. A high-efficiency low-EM! circuit 
mask pitch. The Nokia 445Xpro 's MTBF has L----------------~ 1 design delivers an open-circuit start-up volt-
been rated at 100,000 hours with a 90% confi- Circle no. 6 age of 1500 V and an output current of 5.5 
dence rating. mA into each CCFL. The standard CXA-

lnformation: John Grundy or Holly Wells, Pl012-NJL sells for under $9.00 in quantities 
Nokia Display Products, Inc., Sausalito, CA. of 1000. 

415/331-4244. Nokia displays ai·e available Information: TDK Corp. of America, 
through authorized reseUers and distributors. Hi-res reflective microdisplay Power Conversion Group, 1600 Feehanville 
Circle no. 5 Dr. , Mt. Prospect, IL 60056. 847/390-4478. 

Clip-on notebook video camera 

Panasonic Computer Peripheral Company, 
Secaucus, New Jersey, has introduced the 
PM-S 122, a color video camera that cl ips on 
to a notebook's display, allowing laptop own­
ers to create and send video e-mail and to 
engage in videoconferencing. The clip-on 
camera employs full-duplex sound for tele-

Varitronix Ltd., Tseung Kwan, Hong Kong, 
has aru10unced the availability of a microdis­
play capable of producing high-resolution 
images in reflective mode. Sil icon-wafer and 
liquid-crystal technologies are combined in a 
low-cost device that provides bright high-res­
olution images for projector systems and 
direct viewers. A full-digital driving circu it is 
incorporated in the silicon. The microdisplay 
accepts 4-bit digital data up to 100 MHz for 
HDTV applications, analog RGB inputs, digi-
tal data inputs, and decoded video data. Circle no. 8 
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Acer Peripherals 
Ad-Vance Magnetics, Inc. 
Advance Reproductions Corp. 
AlliedSignal, Inc./ 

MicroOptic Devices 
Arconium 

Brewer Science, Inc. 
Brimar Ltd. 

Canon, Inc. 
Capetronic Computer USA (HK), 

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

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

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

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

General Vacuum 
Gerome Manufacturing 
GE Plastics Japan Ltd. 
Graseby Optronics 
Hewlett-Packard Co. 
Hitachi, Ltd. 
F. Hoffmann-La Roche 
Honeywell, Inc. 
Hoya Corporation USA 
Hughes Lexington 
Hyundai Electronics America 

IBM Corp. 
Imaging & Sensing Technology 
Incom, Inc. 
Industrial Electronic Engineers, Inc. 
Industrial Technology Research 

Institute 
In Focus Systems, Inc. 
lnfodex, Inc. 
Innotec Group, Inc. 
Interface Products, Inc . 
Interserv Corp. 
Interstate Electronics Corp. 
ISE Electronics Corp. 

Kent Display Systems 

Lam Research 
LG Electronics, Inc. 
Libbey-Owens-Ford Co. 
Lillftnity Microelectronics 
Litton Systems Canada Ltd. (2) 
Loral Librascope 
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Man & Machine, Inc. 
Micron Display Technology, Inc. 
Micronic Laser Systems AB 
Microvision Corp. 
Minolta Corp. 
Minolta Hong Kong Ltd. 
Mitsubishi Electronics America 
Motif, Inc. 
Motorola FPD Division 
MRS Technology, l nc. 

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

OIS Optical Imaging Systems, Inc. 
OKI Electric Industry Co., Ltd. 
Optical Coating Lab., Inc. 

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

Inc. 

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

Raytheon Company 
Regisbrook Group, Ltd. 
Rockwell International 
ROLIC Liquid Crystals R&D Co. 

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

Labs 
Standish industries, Inc. 
Stanford Resources, Inc. 
Supertex, Inc. 
Syntronic Instrnments, Inc. 

Tamarack Scientific Co., Inc. 
TDK Corp. 
TEAM Systems 
Techneglas, Inc. 
Teledyne Electronic Technologies 
Terapixel, Inc. 
Thomas Electronics, Inc. 
Thomson Components and Tubes 

Corp. 
Toshiba America 

Ultra Electronics 
UL V AC Technologies, Inc. 
Universal Display Corp. 

Viratec Thin Films Inc. 

Wande, Inc. 
The Westaim Corp. 
Westar Corp. 
WinTron 

XMR, Inc. 

liU,ttit•f t,W9iii49t~ 
Ad-Vance Magnetics .......................... .40 
Brimar Ltd .............. ........................... 19 
Candescent Technologies .................... 33 
CELCO ........................................ ..... C4 
Digital View ....................................... 41 

Display Works ..... ................................ 34 
Dynacolor........... . ........................ 9 
Eaton .......... ....................... . ..... 5 

ELDIM ................................................ 38 
H. L. Funk Consulting ........................ .45 
Gamma Scientific.. . ..................... 40 
Gerome Manufacturing. ............. .45 

Instrument Systems ..... . 

Business and Editorial Offices 
Palisades Institute for Research 

Services, lnc. 
201 Varick Street, Suite 1006 
New York, NY 10014 

.......... 39 

Jay Morreale, Managing Editor 
212/620-3371 Fax: 212/620-3379 

Kent Displays . .......... ............... .............. 8 
Micronic Laser Systems ....... ... ...... ... . .41 
Microvision ........ ........ . ............. C3 
Mitsubishi.... .. ............ . 24,25 
NEC Technologies ........ ................ .... 6,7 
Optrex America...... ..35 
Plasmaco ............. . ... ..... 48 
Portrait Displays...... . ..... 45 

TEAM Systems ....... . 3,32 
Tencor lnstrnments ... ......................... 43 
llrree-Five Systems ........ .................... C2 

Westar Corp . .... .......... ..................... .... 19 

Sales Office 
Palisades institute for Research 

Services, Inc. 
201 Varick Street, Suite 1006 
New York, NY 10014 
Erika Targum, Director of Sales 
2 12/620-3375 Fax: 212/620-3379 

Plasmaco 
Subsidiary of Matsushita Electric Industrial Co., Ltd. 

Employment Opportunities 

Plasmaco, Inc., is seeking skilled, dedicated and 
visionary individuals to join its large-area plasma 
display research and development team. Located 
in the Hudson Valley region of New York, we have 
a "small-company" atmosphere with "big­
company" growth & support in a rapidly expanding 
field. We offer a competitive compensation and 
benefit package. Immediate opportunities exist 
for engineers and scientists experienced in: 

• 

• 

Electronics - Analog design/debug, high volt­
age FETs, power supplies, amplifiers 

Process/Materials - Thin and Thick Film 
Processing, Characterization of Dielectrics, 
Metals, Photoresists 

Plasmaco, Inc. 
180 South Street, Highland, NY 12528 

Fax: 914-883-6867 



With the SS200 family, 

you can precisely, 

automatically, and 

completely measure 

display performance­

and that includes 

flat panels. 

S5200 
Complete turnkey 
system with computer, 
6-axis positioner, 
monitor, software, and 
8S200 camera system. 
Automatically performs 
spatial and luminance 
measurements. 

S5210 
You can easily field upgrade 
to tl1e more powerful SS210 
package, which provides all 
S5200 functions, plus an 
integrated spectrometer for 
spectrnl analysis and color 
measurements. Includes 
response time measw·e­
ment capability. 

S5220 
For flat panel testing, a field upgrade to 
the S5220 is easy. The S5220 provides 
spectrometer-based o!T-axis measw·ement, 
color analysis, color shift and luminance 
testing. Coupled with tl1e SS210, this is the 
most comprehensive test system ever 
o!Tered- at a fraction or the cost or 
individual test instruments. All tests are 
performed at NIST-traceable accuracy. 

Circle no. 31 

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

IMICROVISION 
I Dedicated to the Needs of the Display Industry 

550 High St., Suite 108 / Auburn, CA 95603 
Tel: (916) 888-8344 / Fax: (916) 888-8349 
Toll Free: l (800) 93 1-3188 
Email: microvsn.com 
Web site: hnp:/fwww.microvsn.com 

International Reps: 
Japan - ARGO CORP., 06 339 3366 
Taiwan - SUPEI\LINK TECH., 02 705 7090 
Korea - ll & P INT'L, 02 546 1457 






