










































































display 1netrology 

Another conm1on projection-display mea­
surement is the contrast ratio of a 4 x 4 
checkerboard pattem at 16 points (Fig. 5).1.2 
The illuminance at the center of each rectan­
gle is measured, and the average of the wh.ite 
levels di vided by the average of the black lev­
els gives one measure of contrast. Our results 
show a 34% improvement in the contrast mea­
surement when using the projection-mask 
method. 

What About Luminance 
Measurements? 
So far, we have only discussed measurements 
using an illum.inance meter. Using a lumi­
nance meter poses a more difficult problem 
because we must now consider the reflecti ve 
properties of the screen and the veiling glare 
of the light-measuring-device (LMD) lens 
(Fig. 6). Many screens direct or "shape" most 
of the projected light back in the direction of 
the viewer more than a perfectly white Lam­
bertian surface would. Such shaping is called 
"screen gain" and can been defined as the 
ratio of the lwn.inance of tht: :scrt:en at a s pe­
cific point (usually center screen) to the lumi­
nance of a Lambertian diffuser placed at the 
same point on the screen. 

However, when considering stray light, we 
must realize that the screen's reflective prop­
erties are rather complicated. The reflected 
light measured from the screen depends upon 
the incident angle of the various light sources 
(such as the projector, room lights, and reflec­
tions), the viewing angle of the measurement, 
and the reflection properties of the screen sur­
face. [A general way to express this reflection 
is through the bidirectional reflectance distri­
bution function (BRDF), a rather complex 
measurement. 3] 

Ideally, we can avoid the screen issue alto­
gether. Using a nearly perfectly white Lam­
bertian standard at each measurement point in 
the image plane would provide an accurate 
measurement unaffected by screen gain. 
Thus, measuring the luminance of the white 
standard with and without the projection 
mask, and taking the difference, will provide 
us with a measurement point corrected for 
refl ections . Because the surface is Lamber­
tian, the angle of measurement can be slightly 
off-axis with negligible error. 

We can take advantage of the diffuser's 
properties to convert from a luminance mea­
surement (in cdfm2) to illuminance measure-
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Fig. 3: A srray-liglu-elimination tube (SLET) is a more complicated device than a projection 
mask. Bw for extreme conditions, such as a room with overhead lights switched on, this method 
is preferred because it eliminates a great deal of stray light. 
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Fig. 4: As the size of the black rectangle in a series of halation images increases from 5 to 
100%, the black-luminance level appears to decrease, butt he level varies less dramatically if 
back-reflections are taken into account. The SLET and the projection-mask methods produce 
similar results. 
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Fig. 5: Using a projecrion mask produced a 34% improvement in a colltrast measurement 
made in. our laboratOI)'· 

ments (in lm/m2, or lux). By using the simple 
relationshi p L = (p/rc)£ = q£ , where p is the 
fraction of light reflected from the surface 
(luminance factor), and q = p/rc is called the 
luminance coefficient. This equation is only 
valid for a Lambertian reflector. Materials 
with p ~ 99% can be obtained. 

Because we are subtracting two measure­
ments with the same surrounding background, 
any veil ing-glare contribution from the LMD 
lens will cancel out. However, if we wish to 
make an absolute measurement with stray 
light included, then some teclutique must be 
employed to minimize tltis glare. We can 
accomplish this using a black cone mask with 
an apex of 45°. 

The cone mask is placed in front of the 
LMD such that the outer (larger) diameter 
faces the LMD and prevents any light from 
the display from reaching the LMD lens. The 
inner diameter (aperture) should be small 
enough to keep out stray light but large 
enough to prevent vignetting between the 
LMD aperture and the aperture of the cone. 
This cone mask has been used to improve the 
measurement of black luminance of direct­
view transmissive displays by reducing the 
effect of veiling glare in tJ1e lens of the mea­
suring instrument.4 

If we wish to determine the veiling-glare 
contribution of our LMD lens, we can place a 
glossy black mask across the black image, ti lt-

ing it slightly if necessary to elintinate specu­
lar reflections from the projector. We must be 
sure the mask displays only reflections from a 
dark area of the room, from a light trap, or 
from some other essentially black reference. 
TI1e measured luminance of this mask gives 
an indication of the degree of veiling glare in 
the LMD. 

Other Precautions 
Although many readers may find them obvi­
ous, we' ll mention a few other precautions. 
Uluntinance measurements can be sensitive to 
deviations off the normal axis. In our mea­
surements, a 3% error resulted from a 10° 
ntisaHgnment of the luminance meter's axis 
with the screen perpendicular. Tltis sensitiv­
ity is a function of distance from the source -
tJ1e closer to the projector, the more important 
normality becomes. 

Room reflections and other stray-light 
sources may increase this variabi lity. Varying 
the distance of the detector from the projector 
also changes the illuminance. As the distance 
of the detector from the projector increases, 
the illuminance decreases at a rate of 1fr 2

, 

where r is the distance from the projector 
(inverse square law). So, if r = 3 m, then a 
10-cm error in the placement of the illumi­
nance meter represents a 0.7% error in the 
illuminance measurement. If the operator 
must hold the instrument in the image plane 

for the duration of the measurement, then care 
should be taken to avoid reflections from the 
operator's face, arms, hands, and clothing. 
Standing as fa r off to the side as possible and 
wearing dark clothlng wi ll help to minimize 
such contributions. Finally, we must be sure 
that the mask or the projected image of inter­
est completely covers the detector surface or 
completely covers the measurement aperture. 

Take Nothing for Granted 
As in all measurements, take nothing for 
granted. If in doubt about whether the view­
ing room produces back-reflections onto the 
screen, try using the small black projection 
mask and determine how much stray light 
contributes to the measurements (if at all). 
We certainly found stray-light contributions in 
our darkroom environment. Straightforward 
techniques, such as those described in thls 
article, are simple to implement and will help 
provide assurance that we are accurately char­
acterizing our projection display. 
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display continuum 

continued from page 4 

Dear Mr. Silzars: 
A friend in CRT manufacturing handed 

me a copy of "The Display Continuum" 
for April/May. I am in the photographic 
retail and photo fmishing business, and 

300M Hz 

have been for nearly 30 years. Your 
cmrunents about electronic photography 
are of great interest to me. 

In closing yom article you state, "The 
biggest nustake I think most technology 

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 DOC 1/DDC2, fosl bitmap 
patterns, 255 simultaneous colours and o powerful software support for both DOS 
and Windows including drivers for Windows 95 & NT 4.0. 
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forecasters make is to assume that once a 
new teclmology is developed its accep­
tance is a given." I suggest that you 
should apply this caveat when considering 
the future of photography. From my per­
spective, there are two great obstacles to 
the digital photography revolution. The 
first and most obvious is the basic lazi­
ness of the consumer. Granted, for the 
professional, digital is the direction pho­
tography should and will head. However, 
the amateur is a long way from being 
willing and interested in sitting down at 
the computer and making prints from his 
100 or so vacation photos. Even printing 
a dozen or so photos may require more 
time than they are willing to expend. 

The second issue is subtle, but may 
prove to be the most important. It has 
long been an old stmy that when a house 
catches fire, the owner rescues his family 
first, pets second, and his family photos 
next. Evcty time you snap n picture, you 
are capturing a memory for the future. 
You are archiving. We reprint negatives 
and restore photos taken from as long ago 
as the nun of the cennuy . We also print 
picnrres taken only minutes ago. All these 
pictures are in many different formats, but 
are stored on film. We can easily make 
good quality prints from vi1t uaUy any for­
mat. Can you read tl1e files you prepared 
on your computer 10 years ago? Can you 
fmd them? What if you accidentally hit 
the delete button when cleaning up your 
hard drive? It is one tlung to lose an old 
correspondence or spreadsheet, but how 
about the picnrres of your children grow­
ing up? That is anotl1er matter. 

When tl1e Polaroid was introduced, 
many believed tl1at it would replace con­
ventional photography. That was not tl1e 
case. The digital camera is in many ways 
the Polaroid of tl1e next millemuum. It is 
good for some uses, but tota lly inappro­
priate for others. You may still be right, 
though. Perhaps in the next 5 years 50% 
of all photos taken will be with digital 
cameras. I hope and believe, however, 
that the pie will become so big that those 
50% of all photos will be in addition to 



silver halide, not as a replacement. 

- Brad Lundgren 
Lundgren Photo 

991 S. Perryville Road 
Rockford, JL 61108 

blundgren@ aol. com 

Well, what about it? Television didn ' t 
replace movies, video conferencing 
hasn ' t yet had measurable impact on 
business travel, and the idea of the paper­
less office now sounds pretty silly. Is 
digital photography just another technol­
ogy-driven gadget that will only supple­
ment "real" photography in certain spe­
cialized applications? 

As all of you know, my tendency is to 
approach new technologies with consid­
erable caution and skepticism. I agree 
with Mr. Llmdgren that often the teclmol­
ogists ignore what the customer is really 
after. Are the digital formats to be 
trusted when we think in tenns of 50 or 
more years of family memories? The for­
mats may change with time, but at least 
with film the image is always retrievable 
and printable as long as the film materials 
hold out. But even here, there are some 
well-documented cases of film that was 
put on the market that couldn 't hold an 
image for much more than about 10 
years. The early color negative films 
made by Kodak were especially bad for 
losing their images - sometin1es known 
as the " lost decade" among professional 
photographers . Today's color films can 
be considered archival for periods 
exceeding 50 years if the right brand of 
film is selected and if reasonable care is 
taken with its post-processing storage. 

So far we have good cause to worry 
about storing our archival information on 
digital media. The 5'/"-in. floppy-disk 
format lasted for only about 5 years. The 
3'h-in. disk has done somewhat better, but 
now the new Macintosh computers don' t 
have a floppy drive. If you have an itnage 
stored on a floppy disk, how are you sup­
posed to read it into your new iMac com­
puter? Is having to purchase an extemal 

disk dtive the start of some new trend, 
and, therefore, does it mean that we really 
should be concemed about the future read­
ability of infonnation in which we may 

have long-tenn interest? (And that, of 
course, applies to more than just photos.) 

In spite of these reservations, I am 
going to make the bold prediction that 

EXTREME ENVIRONMENTS. 
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No challenge is too great for 
hardcoated films from Tekra's 
Advanced Technologies Group. 

We specialize in custom solutions 
for your tough, demanding 
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s uperior service, providing quick 
turnaround and on-going support. 

Call for details on our capabilities. 
Better yet, bring us your most 
demanding applications ... and 
see how ATG can take you to 
new heights. 
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digital photography is going to be the 
"third wave" in computer-teclmology 
evolution. The first wave was the devel­
opment of the PC itself. Most of us 
would identify the birth of the Inforn1a-

tion Age with the IBM PC and the Apple 
lie. It 's interesting to think back how 
many failed attempts there were to try to 
make the PC a "useful" home appliance. 
Not only were we going to do word-pro-

HOW WOULD YOU MEASURE 
YOUR DISPLAY REFLECTIONS? 

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

Over +I- 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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cessing and spreadsheets, but we were 
going to play all kinds of mentally chal­
lenging games on our computers, keep 
detailed personal financial records, man­
age our grocery lists, and control our 
home heating systems and kitchen appli­
ances. Well, the word-processing ftmc­
tion and the spreadsheet survived pretty 
well, even though these were not consid­
ered as sufficient justification for having 
a home computer. A few database ftmc­
tions such as address lists and specialized 
small-business-management programs 
also tumed out to be handy. But at least 
half of the laptop computers I see lit up 
on airplanes these days are being used to 
play solitaire. So much for using the 
computer to challenge the intellect! 

The second wave has been the Internet. 
This ftmction was not anticipated by any 
of the brilliant minds trying to come up 
with relevant uses for the early PCs. It 
evolved from a number of initially LUU'e­
lated events. But once a few clever users 
figured out that the Internet could be 
accessed from their PCs, everyone 
wanted in. The Internet introduced a 
powerful commwtications capability to 
the PC. And this has been the giant driv­
ing force for many people to become 
computer-literate who otherwise would 
have ignored PCs. Internet-cormected 
PCs create a commtmications medium 
that does not replace the telephone, or the 
fax, or even conventional mail , but which 
facilitates a whole new and virtually cost­
free worldwide communications capabil­
ity. It's personal, but not as personal as 
the telephone. I can give you bad news 
by e-mail easier than by a personal call. I 
can send a little or a whole bunch, but if I 
want you to see certain kinds of informa­
tion in a certain way, I may still want to 
use a fax or even the mail, including an 
oventight service. I can search for infor­
mation such as stock quotes and other 
time-dependent data, and I can do it bet­
ter via the Internet than by any other 
means. However, if I want lots of details, 
or if I'm not sure what I'm looking for, a 
trip to the bookstore or the library may 
still serve me better. 



Because of the Internet, stock-market 
players, collectors, job seekers, and all 
that ilk of worldwide merchants and com­
municators have had to improve their typ­
ing skills, whether they wanted to or not. 
And they have had to learn how to left­
click and right-click, and to move that lit­
tle pointy-tiling all arOLmd the screen. As 
a consequence, the world of the personal 
computer has expanded manyfold. 

Now, I predict that the third wave 
will be full-color linagli1g, and it 's 
almost upon us. Within tlus, I li1clude 
image acquisition, image manipulation, 
image storage, image reproduction, and 
linage transmission. 

The change will first be driven by pro­
fessional users and then will be immedi­
ately followed by yOtmger (a ll school 
ages, including college) computer users. 
The multiplicity of professional uses have 
already been evolving for several years 
and include everythil1g from tecluucal 
reports to news stories, real-estate 
brochures, and high-quality arcluval stor­
age and retrieval. The younger generation 
will appreciate digital linaging because it 
will give them the ability to communicate 
with their friends by pictures in addition 
to words, the ability to ma11ipulate linages 
(enhancing their appearance, for exam­
ple), and tl1e potential for quick results 
(instant gratification). Ultimately, the 
new technology will create some new and 
as yet unanticipated changes. 

Should we, therefore, conclude that 
Kodak, Fuji, and other film and photo­
graphic-paper makers should plan their 
orderly denuse and tllink ill tenns of how 
many more years they can survive before 
they close their doors? I don' t think so. 
Just as the Internet has not and will not 
replace the phone, fax, or FedEx, digital 
imagli1g will not replace some film uses 
for many years to come. Consider, for 
example, tl1at even digitally produced 
images are often most conveniently put 
onto 35-nml slides, especially if it's for a 
presentation to a large audience. Or con­
sider the scenario of photos from an 
extended vacation. For this situation, I 

would agree with Mr. Lundgren. The 
easiest way to look at them is to first get 
them all printed using conventional 
chemically based processing and then to 
do a sorting from the hard copies. 
Putting lnmdreds of images onto a PC 
and then taking the time to bring each 
one up and look at it without having the 
ready comparison with the others would 
indeed be a frustrating task. 

What we consumers really want is to 
be able to choose the image-capture 
medium we find the most convenient for 
a given situation, and then to be able to 
convert it to whatever other medium we 
may want for our subsequent enjoyment 
-film to disk, disk to CD, digita l-camera 
module to disk, CD or disk to film, and 
so fmth. All media are fine for us as long 
as we can acquire, manipulate, store, 
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print, and transmit our favorite images. 
And multiple formats are great for that 
extra assurance that the images we really 
care about won't be lost. 

Oh, how our past comes back to ham1t 
us! Some years ago in this colunm, I 
passed on to you the words that "Displays 
are windows to the Inforn1ation Age." 
And here we are, limited in our ability to 
view multiple linages by having too small 
a "window." Oh, sure, you could argue 
that it's possible to put up more than one 
picture at a time by dividing up the moni­
tor screen into segments, but that all 
sounds like so much more effort than 
spreadli1g a btmch of photographs, maybe 
a hundred or more, all over the dliling 
room table. Which would you rather do? 
By the way, your answer might not be the 
same as mine. Would bigger and higher-
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resolution displays solve this problem? 
Not all that well, it seems to me. 

Do you remember 8-mm home movies? 
It sure didn't take long for the video cam­
era to replace those. However, at the pro­
fessional level, where image quality is 
important, film continues to be used. 
What about the quality of digital images? 
How do current digital-camera images 
compare with 35-mm-ftlm photographs? 
At the one-megapixellevel, which is typi­
cal for the majority of today's consumer 
cameras, they are not as good. A care­
fully made 35-m.m photograph is equiva­
lent to about a 2-megapixel digital image. 
A good-quality 35-mm-film-based photo­
graph can be enlarged to an 8 x 10-in. 
image or occasionally even an 11 x 14-i.n. 
linage without showing significant grain 
or lack of sharpness. The current one­
mega pixel digital cameras look compara­
bly good at printed-linage sizes of about 
5 x 7 in. However, I would expect parity 

to be achieved within the next two to 
three years, when we begin to see two­
megapixel cameras at a selling price of 
under $1000 (comparable to typical full­
feature 35-nun cameras). 

Consumer-affordable prli1ting technol­
ogy is similarly not yet quite as good as 
chemically based photography, but it's 
also getting closer, and we will be at par­
ity within about 3 years. However, for 
many consumer and even commercial 
applications parity is not required. News­
paper photos, real-estate and other adver­
tising brochures, and teclmical-report 
images do not need the ultimate large­
format linage quality. A 4 x 6-in. photo 
is typically all that is needed. The current 
digital cameras can do those instantly 
and, to the casual user, with quality indis­
tinguishable from 35-mm photographs. 

The yOLmger set just wants to do inter­
esting stuff and have fun doing it. They 
are typically more willing to try new things 
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calibrated, handheld instrument which 
measures convergence error between 
colors on CRT displays. It's easily 
manipulated to identify the 
degree of en-or, placing supe­
rior clarity right in the palm 
of your hand. 

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

Test Equipment for Computer Monitor Displays 
ph: 5 03-245-1012 • fax: 503-245-8 166 • www.kleininc.com Portland, OR USA 
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even if the new technology doesn't meet 
every quality criterion of the older tech­
nologies. If a reasonable-looking image 
can be put up on the computer screen, 
manipulated, printed, and sent to friends 
via e-mail, then let's just do it. In a few 
months, we'll do even better ones. That 's 
the way the world works, doesn 't it? 

So the thil·d wave of computer technol­
ogy will impact us all. The professionals 
have already picked up on it through the 
various CAD programs that today per­
vade every field, from art to advertising, 
engineering, fashion design, news report­
ing, photography, publishing, and televi­
sion. Now the rest of us will have our 
opportunity, with the younger generation 
picking it up the fastest. 

The home computer with Windows95 
or Windows98 and Internet access is 
already becoming a mature product. The 
third wave will build arow1d this maturing 
capability by introducing the widespread 
use of li1put devices, such as digital cam­
eras and scrumers, and output devices, 
such as photo-quality color printers, color 
fax machines - and of course, bigger, 
brighter, and higher-resolution displays. 

We display engli1eers have much to be 
thankful for this Holiday Season. We are 
going to be much needed to create the 
displays that will meet the expectations 
of the image-driven Information Age. 
What better present could Santa Claus 
bring us than to let us know that we wi II 
be in demand for years to come? With 
that, I wish eve1y one of you the best of 
Holiday Seasons and a coming year 
filled with great opportunities to apply 
your talents to creating great displays 
forfuture generations to use. 

Should you wish to send me your com­
ments that perhaps could become the 
seeds of a future colunm, please provide 
them to me by the medium of your choice 
(since none of them are, so far, in any 
noticeable stage of declme) . My e-mail 
address is silzars@ ibm.net, my fax is 
425/557-8983, my telephone number is 
425/557-8850, and the post office seems 
to know that I am at 22513 SE 47th 
Place, Issaquah, WA 98029. • 



Display Works 99: Manufacturing 
Technology Conference 
A Vertically Integrated Exposition 
for the Electronic Display Industry 
Display Works 99 is directed specifically to the world­
wide electronic display industry. Display Works 99 
incorporates a world-class exposition, leading technical 
and business conferences, key display meetings and 
social events in one convenient location. Display 
exhibitors from around the world (Japan, Europe, 
Korea, Taiwan and the United States) will show 
electronic displays, equipment, materials and 
components. 

16 
SID '99 

SAN JOSE, CALIFORNIA 
MAY16-21, 1999 

• SIP's MAJOR ANNUAL EVENT 
• An International Symposium Seminar 
and Exhibition- Featuring· 
-Technical Sessions- Poster Session 
-Author lnteryiews- Evening Panels 
-Short Courses - APplications Seminars 

Technical Seminars- Applications 
Slli.i.o.D..s. 
Product Exhibits - Pis play Technology 
Showcase 

-; For additional information: 
Dee Dumont 
Society for Information Display 
31 East J ulia.r1 Street 
Sa.r1 Jose, CA 95112 
408/977-1013, fax -1531 
www.sid.org 

6 
19th International Display 
Research Conference 
(Euro Display '99) 

BERLIN, GERMANY 
SEPTEMBER 6-9, 1999 

• An international conference on display 
research and deyelooment asoects of· 
-Display Fundamentals Display Devices 
-Hard Copy & Storage. Input Systems 
- Integrated Pevices and Applications 
- Image and Signal Processing 
-Color Perception Hyman Factors 

om Since 1962, a professional worldwide interdisciplinary society 
committed to the advancement of information display. 

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 
- CBTs - Plasma Displays 
- PL Pevices - LC Backlights 



Reservation Housing Form 
Society for Informational Display 

May 16- 21, 1999- San Jose, California 

PLEASE TYPE OR PRINT CLEARLY: 
Use one ( l) form for each room request. 
Photocopy additional forms if necessary 

Occupant Name __________________________ __ 

Sharing with --------------·-------------

SEND CONFIRMATION TO: 
Name. ____________________________________________ __ 

Organization ______________________________________ _ 
Address ________________________________________ __ 

Cicy ____________________________________ __ 

State/Province _________ Zip/Postal Code __________ __ 
Country ________________________________________ __ 

Telephone ________________ FAX~-----------------
Arrival Date _____________ Departure Date ____________ _ 

Email Address ________________________________ _ 
*Reservations will not be processed withoLLt a fo rm of gLLarantee. 
TypeofCard __________________________________ ___ 
Account # ________________________________________ __ 
Expires __________________________________________ __ 
Signature ________________________________________ __ 

0 Check !must accompany form in the amount of $150 per 
room (payable to SJCVB) if credit card is not provided-FAX not 
acceptable.! 
-No purchase orders will be accepted. 

ACCOMMODATIONS: 

CONVENTION HOTELS: 
HOTEL lPRS 2PPL 3PPL 4PPL 
Fainnont Hdn . 8146 Sl56 
Ct·owne P laza 8 149 8149 S159 8159 
Hilton & Towet·s 8157 S175 8190 $205 
H vatt Sain te Cla it·e Sll 7 (limited ava ilab ili ty) 
H vall Sainte Cla it·e S142 8142 
H ya ll Sainte Clait·e 8155 (2 beds, 2 people) 
H yatt Sainte Clait·e S155 S155 (l Kin!! Bed) 
H yatt San J ose S179 8199 S224 S249 
Doublett·ee 8161 S181 S201 S2 ll 
R ad isson H otel Sl69 8 169 Sl69 Sl69 
Wyndham Sl69 8169 8179 8189 
Ait·porl Tnn Int'l $89 S99 $99 899 
Best Western 870 870 
Best \\festem (2 luis. 2 u·o Jle) 880 880 S80 
Hanfonl H otel Sl 34 8144 

Note: These rates are subject to lOo/o occupancy tax. 
•!•l\ott:": \Vithin walking: distant·~. (Other hoh'ls un• within 3-4 milt's 
from tht• rnnvt·nt ion t't:'Jllt:'l'. ) 

HOTEL PREFERENCE: 
First Choice 

Second Choice ______________________ __ 

Third Choice ________________________ _ 

TYPE OF ACCOMMODATION: (check one) 
0 Single (l bed. I person] 0 Double (!bed, 2 people) 
0 Double/Double (2 beds. 2-4 people) 
0 Smoking 0 Non Smoking 
0 Require specia l facilities in accordance 

with the American With Disabilities Act. 

Gues t room t·eset·vations a l the officia l hotels at·e handled on a fit·s t-come, firs t-set·ve basis. Requests fo t· gues t t·ooms should 
be faxed o•· mai led lo the San Jose !lousing Bureau . Failu t·c lo t·eceive yout· fit·s t choice does not cons titute an etTOL The 
bm·eau will accept on ly wri llen t·eset·va lions. P lease p t·ovide your FAX numbet· fo t· a faxed acknowledgment. ' o telephone 
t·esct·vations will be accepted tlwongh the Housing Bm·eau . lf accommoda tions are not available al the hotel of your 
choice, compa rable t·cse t·va lions wi ll be made a t other pat·ticipaling hotels. 

GUARANTEED RESERVATIONS ONLY: 
Allt·eset·valions must be gua t·anteed at the lime of yout· t·cquest to the housing but·eau. *R eset·vations will no t be pt·ocessed 
without a fot·m o f guat·anlee . You may do so by using a majot· ct·edit cat·d o t· sending in an advance deposit wi th you t· hous­
i11g fo nn. Yout· cr edit can! is only a fot·m of guannlee. 

DEADLINES: 
The housing btu·eau requests a t·esponse n o latet· than Apri l 17, 1999. 

CHANGES & CANCELLATIONS: 
To cancel or make changes lo 1·eserva tions, conlacl the housi11g b ureau in \Hiling only, up tullil the cut-off dale of 4/17/99. 
All cancella tion s must b e t·eceived by the assign ed hotel a l leas t 72 holll·s pt·ior to anival lo avoid a cancella tion fee. After 
tl/18/99 changes can be made dit·ectl y wi th the hotel. 

Retum This Form To: Society fot· Informati on Display 

P.O. Box 6299, San Jose, CA 95150-9828 o1· FAX 408/293-3 705 
Housing Info Line Only: 408/295-2265 Ext. 423 

E-mail : sicl@sa njose.org 



Light Rail runs 

International 
Airport 

every 10-15 minutes. 
Call (408)321-2300 
for exact schedule. 

Trimble 

Brokaw 

..... 
0 ..... 

Society for 
Informational Display 

May 16-21, 1999 

Hotel Accommodations 
1 Fairmont Hotel, Hdq. Hotel 
2 C rowne P laza 
3 Hilton & Towers 
4 Hyatt Sainte C la ire 
5 Best Weste rn 
6 W y ndham Hotel 
7 Airport Inn Intern atio n a l 
8 R adisson H o te l 
9 Hyatt S a n Jose 

10 Doubletree 
11 Hanford 

ft~~ 
Convention & Visitors Bureau 



Acer Display Technology 
Ad-Vance Magnetics, lnc. 
Advanced Display Teclmologies 
Arconium 
Artcsyn Solutions, Inc. 
A Tl Technologies 
autronic - Melchers GmbH 

Brewer Science, Inc. 
Brimar Ltd. 

Canon, Inc. 
CELCO 
Cherry Electrica l Products 
Chunghwa Picture Tubes, Ltd. 
Clinton Electronics Corp. 
Colorado MicroDisplay, lnc. 
Corning Japan K.K. 
Crystaloid LCDs 
Display Inspection Systems 
Display Laboratories 
Display Search 
Displaytech, Inc. 
DNP Denmark 
Dolch Computer Systems 
Earth Computer Teclmologies 
ELDECCorp. 
Electronic Designs, lnc. 
Electro-Plasma, Inc. 
Emco Electronics Ltd. 
Endicott Research Group, Inc. 
ERSO/ITRI 
FED Corp. 
F-P Electronics 
Futaba Corp. R&D Center 

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

IBM 
Imaging & Sensing Technology 
Incom, Inc. 
Industrial Electronic Engineers, Inc. 
Infini te Graphics, Inc. 
Infodex, Inc. 
Instrument Systems 
Interface Products, Inc. 
lnterserv Corp. 
Interstate Electronics Corp. 
ISE Electronics Corp. 

Kent Display Systems 

Lexel Imaging Systems, Inc. 
LinFinity Microelectronics, Inc. 
Lite Array, Inc. 
Micron Display Technology, lnc. 
Microvision Corp. 
Mitsubishi Electric Corp. 
Mitsubishi Electronics America 
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Motorola FPD Di vision 

NECCorp. 
Nippon Seiki Co., Ltd. 

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

Philips Flat Display System 
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. 

RF Power Products 
ROLIC Research Ltd. 

Sarnoff Corp. 
Semiconductor Systems, Inc. 
Schott Corp. 
Sharp Corp. - Japan 
SI Diamond Technology, Inc. 
Sony Corp. Research Center 
Stanford Resources, Inc. 
Supertex, Inc. 
Symbol Teclmologies, Inc. 
Syntronic Instruments, Inc. 

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

Ultra Electronics Command & 
Control Systems 

ULVAC Technologies, Inc. 
Unipac Optoelectronics Corp. 
Uni versal Display Corp. 
Ushio America, Inc. 

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

Westaim Advanced Display 
Technology 

Westar Corp. 
WINTEK Corp. 
WinTron Technologies 
XCITEK, Inc. 
XMR, l.nc. 

BOC Coating Technology ................... IO 
CELCO (Constantine Engineering 

Laboratories Co.) .......... .................. C4 
CyberTouch ......................................... 23 
Digital View ..... ...... ..... ... .... .. .. .... ... .. ... 32 
Display Works 99 ............................... 38 
ELDlM ......... ..... ...... .. .. ....... ................ 42 
Ergotron .............. .... .. .............. ..... ........ 6 
Imaging and Sensing 

Technology Corp ......... .................... 33 
Klein Instruments Corp .................. 43,44 
LG Electronics ........... ....... ............ ..... .48 
MicroJoin ............................................ 39 
Microvision .................................... 11,32 
NEC Technologies ................................ 7 

Business and Editorial Offices 
Palisades Institute for Research 

Services, Inc. 
411 Lafayette Street, 2nd Floor 
New York, NY I0003 
Jay Morreale. Managing Editor 
212/460-8090 x212 Fax: 212/460-5460 

OCL1 ..................................................... 8 
Optrex America .................................. C2 
Silver Cloud Manufacturing ................ 33 
Society for Infonnation Display ....... ..45 

Solomon Technology Corp ................... 9 
Team Systems ......... .. ....................... 3,23 
TEKRA ... .. ....... ................................... 41 
Three-Five Systems ...... ....... .............. C3 
Topcon America Corp ..................... ... .. 5 
Toshiba America Electronic 

Components ........ ......... ......... ..... ..... I 7 
Unigraf ...................... .......................... 40 
Video Instruments ............................... 33 
Wcstar Corp . ......................................... 6 

Sales Office 
Palisades Institute for Research 

Services, Inc. 
411 Lafayette Street, 2nd Floor 
New York, NY 10003 
Christy Smith, Director of Sales 
212/460-8090 x211 Fax: 212/460-5460 

Employment Opportunity 
The Display R&D Center of LG Electronics Inc. 

(LGE) is soliciting applications for a research 
engineer position. The applicant must have a 
strong background in driver circuit design for flat­
panel displays, such as field emission or plasma. 

Applicants should have a doctoral or master's 
degree in electrical engineering and research 
experience in electronic displays. 

The LGE Display R&D Center is currently 
carrying out a number of R&D projects related to 
flat-panel displays and other displays for the next 
generation. The LGE research complex is located 
in the suburbs of Seoul (Woomyeon-Dong). We 
offer competitive wages and benefits. 

Applications will be reviewed beginning 
immediately and will continue until the position 
is filled . Please send a letter of application, vita, 
copies of transcripts, and three professional 
references (name, position, institution, phone 
and facsimile numbers, e-mail address) to 
Mr. John H. Shin, Deputy General Manager, 
Display R&D Center, LG Electronics Inc., 
16 Woomyeon-Dong, Seocho-Gu, Seoull37-724, 
Korea. Electronic submissions of application 
materials are welcome and should be sent via 
e-mail to johnshin@wm.lge.co.kr. 



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

THREE-FIVE SYSTEMS, INC.™ 

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

Circle no. 25 

Three-Five Systems, I nc. 
www.threefive.corn email: Display@threefive.corn 




