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are available today. See the true beauty of technology shine through.
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Cost reduction, evolution, and innovation could
all be seen at SID 2003, which bodes well for the
display industry’s future.

Greg Pease for SID
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When Did PCs Get Boring?

Maybe it was the “dot bomb™ that blew the excite-
ment out of computer technology. Or maybe we got
tired of waiting for a new “killer ap™ that never came.
Maybe they realized that each generation of faster
processors did not really change what they did with
their computers. Maybe computers just became rou-
tine parts of our professional and personal lives.

Although computers are more embedded in modern
life than they have ever been, they have also become annoying. The main fea-
ture of Microsoft’s latest operating system seems to be that it offers hackers
more opportunities to corrupt my network. E-mail is an essential tool, but my
cyberspace mailbox is just as full of junk mail as the steel mailbox at the end of
the driveway. In other words, the PC has become a tool instead of a passion,
and although we will forgive the objects of our passions almost anything, we
tend to be critical of our tools.

Generalizations, of course, are risky. One of the kids that filled my barbecue
grill’s propane tank last week was talking about installing a liquid-cooled
motherboard in his computer, but he's a gamer, and gamers still think that com-
puters are fun. In a recent survey of corporate PC purchasers, the thing that was
of most concern in IT purchases was reduced cost. Obtaining competitive
advantage through technology purchases was only rated third. Some analysts
and purchasers were so defeatist as to say that it is not possible to gain a compet-
itive advantage by buying commodity hardware and software. Others disagreed
with that pessimistic position, saying that the uniqueness of the technology is far
less important than the innovative things done with it, but it is very clear that for
corporate users the bloom is off the computing rose.

That is true in a way of the display industry, too. Computer aps will remain
critical to the industry, of course. At SID 2003, David Mentley of iSuppli/
Stanford Resources told members of the press that notebook PCs and LCD desk-
top monitors together would account for more than 60% of the LCD market in
2005, as they did in 2000. But it was clear at SID 2003, as it is clear from dis-
cussions with display makers (and from reading their press releases). that the
technological excitement has turned to medium-to-large-screen displays for tele-
vision and smallish displays for portable applications, despite the fact that these
markets are much smaller than the market for computers.

Why is that? Well, the “Wow!™ factor is pretty much gone from notebook
displays and LCD monitors. There are lots of good ones, and the business has
become one of high investment, high volumes, very slender margins, and never-
ending pressure to reduce cost. That is not fun for the makers of the displays,
even though the products remain attractive to consumers. And while there are
some technologies in the background that could — and may — reduce the cost and
improve the performance of computer displays in exciting ways, large-screen
TV and high-performance portables are using some really interesting technology
to deliver the “Wow!” now. And. at least as important, they also promise to pro-
vide some decent margins to manufacturers, at least for a while.
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Finding a Theme

Cost reduction, evelution, and innovation could all be seen at
S1D 2003, which bodes well for the display industry’s future.

by Ken Werner
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Liquid-Crystal Displays: Big and Bigger

Manufacturers are pinning their hopes on the entertainment
market to use up increasing production capacity.

by Alfred Poor

AT the 51D 20003 exhabatson, mare than

) exhabators showed up with LCD panels and
related products. [t 1s nol possable to give a
detailed review of all the exhibits, but a brief
symopsis of the highlights reveals some imgpaor.
tank new themes. While there were a number
of rends and new developments m evidende
amoang the booths, none were =0 obviows &
the impact of LCD television on the mdustry.

Many manufactuners are counbing on LCD
TV's oo transform their businesses. The devel-
opment of the new Gens & and 7 fabrication
limes capable of handling 3= sguare meters of
glass per sheet makes larger desplays more
practscal Al the same time, of LT technol-
ogy can make sigmficant inroads isa the
coommous worldwide welevision markel. then
the manulacianers will be able 10 (ind buayers
for this rapidly mereasing outpul capaculy
Ross Young of Desplayvhearch progected that
the prces of LUD TVs 33=37 in. on the diag-
onal will drop Below 51500 by 2006, ar which
poant LCDs wall become the dominant tech-
nology, accounting for nearly kalf of all TV
madales larger than M n

-“]"rrd' Poar 11 Presidenr of Working Paperi

@ fechmical wriling fervice Ial creanes Wi
papers and orher documenrs for aigpiay dncin-
Iry arend other technofogy companies. He ix
alio a conlributing edilor o Tnformation
Drsplay and PC Magazine, a coliomnist for
Computer shopper. and a fording member of
Ifar Joctely for mformanion Ligploy s LDNgmia
of the Year Award Commintee. He can be
reached o A Eavt Walnar, Perkacie, PA
18O teleptonefar 27 5452931 2, e-mail

alfred @ workin o= papers. com
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The bellwethers of this movement were
caey 1o spol. Lle Phifips LOIY had a monster
prododype 1629 display wath 1950 « 1080
pixels that measured 52 in. disgonally, vet it
atill was nod the largest LOD TY on exhibit,
Samsumg Semicondncior had a pair of
displays with the same resolutzon as the
LG Phalaps LOCD unit, bt measured 54 in
dizgonally. In both cases. the displays were

as lovely as they were large, with bright,
codorful images

The commercial LCD products ready for
maarket were not all that much smaller
Lir Phillips LOCI) has o 30<in,=diagonal moded
with wide-X(iA resolution = | 280 x 768
pixels = shapping now and a 42-in.-diagonal
unit that is slabed to ship in the thard quaner of
this year, Semsung Elrcironics already has

Samsioig & fargd boorh cotaiied i Sd-dm LUD-TV miodile

ol Pt it 320

)

the world s largeif = and a

varrfely of advanced-fechnalogy protodvpes and smanller commercial LD
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32- and 40-in. wide-XGA panels in mass
production. Sharp Microelectronics of the
Americas has a 37-in. module that is designed
for television applications. Sharp was one of
the first companies to announce a commit-
ment to the LCD-TV market, and already has
31 different TV models available. Sharp’s
30- and 37-in. modules were initially used
only in Sharp’s own TV sets, but the company
was announcing at SID that modules would
now be available to other OEMs.

Improved Performance

Just as important as larger size was the better
performance demonstrated by many LCD-TV
panels. Viewing angle is a key factor in creat-
ing a satisfactory viewing experience, and
most manufacturers were demonstrating their
latest designs, including variations of in-plane
switching and multiple-domain liquid-crystal
alignments.

Speed is also an important factor in televi-
sion applications because the liquid-crystal
cells must respond rapidly so that fast-moving
images do not smear or blur. Years ago,
Hitachi demonstrated Feed Forward Driving™
that would overdrive a cell in order to change
it from one gray level to another faster than it
would change otherwise. At SID 2003, that
technology was incorporated into a panel
demonstrated by Opfrex and intended for a
wide range of industrial applications requiring
fast image response times. LG.Philips LCD,
Samsung Electronics, and Sharp Microelec-
tronics of the Americas were among the
companies demonstrating similar “overdrive”
strategies to increase liquid-crystal-cell
response times. The Sharp implementation
has feedback loops that take the temperature
of the glass substrates into account and adjust
the driving signals accordingly.

LCD televisions must also be bright, and
Samsung Electronics demonstrated panels
that managed to enhance both resolution and
brightness at the same time. Using technol-
ogy licensed from ClairVoyante Laboratories,
the panels use special color-filter patterns for
the liquid-crystal subpixels. Instead of using
just the red-, green-, and blue-striped filters
found in conventional designs, the Samsung
panels use a checkerboard pattern that also
has clear subpixels that show as white.
According to company representatives, this
approach increases brightness by 30-70%.
The design is analogous to the four-segment
color wheels — red, green, blue, and white —

used in Digital Light Processing (DLP)™
micromirror projectors to increase image
brightness.

Another fast-growing market segment for
LCDs is the automotive industry, especially
entertainment displays for rear-seat passen-
gers. Sharp has an 8.8-in.-diagonal panel in
use in a BMW SUV model. Opfrex showed a
7.0-in. wide-format panel with 480 x 234
pixels. LG.Philips LCD has wide-format
panels from 6.5 to 8.0 in. on the diagonal
scheduled to ship this year.

Mobile Telephones

As important as they are, there is more to the
LCD market than just giant televisions. The
mobile-telephone segment is consuming acres
of glass, and many manufacturers are seeking
ways to increase their share of the sales.
Active-matrix panels on amorphous silicon
(a-S1) and low-temperature polysilicon
(LTPS) abound, while passive-matrix LCDs

to choose between lower power consumption
and higher brightness.

Environmental factors are of growing con-
cern, including the mercury found in typical
cold-cathode fluorescent LCD backlights.
Sharp has developed a 3.5-in. QVGA panel
with a white LED backlight. The company is
also investigating xenon lamps and backlights
that use red, green, and blue LEDs.

Other companies demonstrating a range of
LCD products for mobile-telephone and
portable-device applications included Vision
Display Systems Co., Three-Five Systems,
and Info Incorporation.

Backplanes

Amorphous silicon remains dominant for
active-matrix LCD backplanes, and some
attendees were surprised to see demonstra-
tions of a-Si substrates for OLED displays.

| Representatives of Planar Systems presented

in monochrome and full color continue to play |

an important role in lower-cost products.
Philips Mobile Display Systems (MDS) is
one company that hopes to make it easier for
telephone makers to incorporate Philips dis-
plays in their products. In a move reminiscent
of the recent “smart panel” designs for desk-
top monitors, the company has designed com-

| plete modules that incorporate many compo-

nents. The latest is the Compact Clam Color
Camera Module — known as the C4 — that
includes a full-color active-matrix main display,
a full-color passive-matrix external display (or
sub-display), and a VGA camera. The self-
contained module also has a single backlight
that is shared by the two LCDs. Working
samples are available now, and the modules
will be in full production by the end of the year.
Panel makers are focusing on ways to
improve performance for mobile telephones
and portable devices while reducing weight
and increasing battery life. Philips, NEC,
and Sharp are some of the companies that
have developed transflective technology so
that the level of reflectivity can be adjusted in
response to the requirements of different con-
sumer-product applications. Approaching the
problem from a different direction, Wintek
Electro-Optics Corp. has created a 2.8-in.
320 x 320-pixel panel based on ClairVoyante
Laboratories’ PenTile™ matrix technology.
Compared with equivalent panels, the Wintek
design requires one-third fewer column
drivers, which makes it possible for designers

a paper that may point the way to a new fea-
ture for a-Si panels. Using a panel with red,
green, blue, and white subpixels, researchers

I put a small- TFT optical sensor in every fourth

white subpixel. This makes it possible to
track a finger or stylus on the surface of the
panel, providing touch-screen functionality
without the extra layers required for capaci-
tive, inductive, or resistive touch technologies.

Another approach to adding touch-screen
capabilities was shown by Toshiba America
Electronic Components. The company has
10.4- and 12.1-in. AMLCD panels using LTPS
backplanes, which only require connections
along one edge. This makes it easier to slide
touch-screen components in between the
panel and the backlight, which can save devel-
opment time for designers of tablet-PC prod-
ucts. The company also demonstrated a sys-
tem-on-glass (SOG) prototype 3.5-in. LTPS
panel that includes monochrome photosensors
that let the panel also act as a scanner. It can
be used to capture business-card images or bar
codes, or can scan fingerprints for biometric
security applications.

Sharp continues to develop continuous-
grain-silicon (CG Silicon) substrates for the
AMLCDs which are used in the Sharp Zaurus
SL-C700 PDA and certain Sharp digital cam-
eras. The company is opening a new CG Sili-
con plant this summer.

Novel Technologies and Designs
A number of companies demonstrated LCD

| panels with some unusual attributes. Both
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LCDs

lr:llll'lfrrl. ahowed a 5L, LOD with Feed Forme
_r.arrJncJ_r.l'\. e fersd oo Foamlly avaliaisle FF L
large-ioreen TV and videa

Sharp and Semsung had 3D displays that
did not require the use of special glasses

samsung s panel was X212-im. on the deagonal,

with a 1280 = 200-pixel forrmat

NEC Electranict America had some
unissisal dizplays. U wias a two-saded
“doubic-wide pancl dessgmed lor retal appl-
cations, in which a padr of 21-in.-dagosal
pancls with | 280 = 462 pixels shared a com-
mon backlight. The company also showed
paneis that were designed o be mounsted in
portrail onemanon. The bgusd-crysoal cells m
oSt panels are amanged o provide the best
viewing angles while in landscaps mode, bt
in these panels the ool struciure 18 podaied S0
=0 thad the best perfomMmance 15 S0C0 0 porirasl
el

While maost histable di -||_1|:|:..-\. rl_'_'.:| it
enaterials other tham nematic quid crystal,
Nesropile continues 1o develop their BiNem™
rechEodogy. which makes standand bguawd-
cryvstal matenal bistable. Puovee Elecironscs
Feis. licemand the desagn and 15 SEaMing produc-
ticn in Taiwan for an e-book application
SEMOPEC ROpes b sample color versions aof
thear (isplay o the third quarter of 20004

Ralabow Dizplay: - known for tling LCD
pancis 1o creale large desplays — wias conspic-
wously shaent from the exhibin hall, as their
Boolh el emply. Laadmark Fechmologies

1Y Information Display S0

ard Dietvime (FFD ) for industrial o IRy,

" il oy dntended for amplicalions oiher than

was present, however, with their own tiled
demonstration panel thai was madee from four
15-mn. XUiA pamels. And for applacalions that
requane wmaller o unusually shaped panels
Tanmas Edeciromic Dsplays can customscul
pancls 1o fin specilic applications

Faster Development
Criven the accelerated peodsct life cyches in
many industries, many manufacturers made a
poant of the fact thal newer panels were plug
compatible and phiysically compatible with
older models of the same wize, making it easy
b upgrade poodacts

In adklinkon 10 backward compatibility,
Chptrex s [ocused on other ways o make it
casier [of desagners 10 inoorporate LY panels
i new products.  The company showed s
pew LCD ToolKITs. which mclude a 10.4-in
VGA or 15-In. XGA panel and all the
required cofmpoments, inledmg contraller
board with on-scroen display, backhight
inverer boand and power cable, power supply,
analog RUHE cable, vadeo-inpat cable, and a
C-ROM with docusmentabon

Oher Applications

Many extubitors were showing LUL panels
deugmned for industnal, avionics, or outdoor
applicatond i whach high brighiness. and

covironmental ruggedness ane important fad
tors. For example, Kristel Covp. showed a

1 7-1n screen that produoces 1000 nats.  fmdart-
trea Seemvens Flatpanel Techrodogy Giagfi)
hadl & range of sanlight-readable displays that
ancluded a 15-1n. X0A model rated at 1600
s, LNgiral Systems Eagineering enhances
standard LCD panels 10 make them sanlight-

readable, increasing their ellsciency so Lhat
the power reguirements are lower; their prod
ucts are desagned 1o run borger on batlerses or
LOlar poaer

1T ech and Flamar Systemy both demon.
strafod high-resolston monochrome LCT
panels designed bor mssdecal .|_'_||'\-||.L AR s
Baoth have 21.3-in. grov-scale ['a.l":l_'l'\. with
5 Mpixels (2560 = 3 x e pinels) offering
1 5 pinels per imch (ppd)

Passve-matrix LCDs comtinee to play a
signaficant nobe
Emerging Ihisploy Technologies both pro
duce 5T panels. Fridips also showed new
last-swaching full-color 3TN panels that can
display mwving amages ala bower cost than

Three-Five Systems and

aClive-malny passls

plmbal Diisplay Sodiwrions (GROS)
“providers of indusirial display solations
across five continents,” was showing iis new
3. LODY public-anformation display (PECY
amdl several of fs custom products for varous
customers. Among them was a weatherproaf
21 on-platfarm FIID For a mapor European
ralmad system that is sunlight-readable and
sell-chagnostic. A “In-sensor” senses ambienl
ligha, light from the panel, and temperatune
A mone unusual application was a “cashless
ATHL" Pan ATM amd nme clock, ihe device
15 used to check an hourdy
and determine the hours worked

widloer i and ol
It calculates
dedoctions [or each worker and deposits the
worker & wages in hes of ber defil account,
whach the worker can immedaately aooess
irom a conventional A TM. GLYS customanes
the desplay and bualds the entine unal Tor 11s
R RO

A mumber of LCD-panel distnbutors were
aleny presenl. 16elsdimg JALO Elrciromncs
Advaaiech Emisedded Computing showed
mggodizod pancls they provede or cusbom
applicanons

Lessons Learned

e ielevisenas made a vidual splash al this
year s exlubition, bt it remains clear that
mtn le-telephone and computer-display appli
cationd remain & daving force in the LD



market., There is stll plenty of room for alder

and bess-expensive passive-matrx displays,

bl advances 10 active-matns techaology and

declining producisoen cosls are making these
hagh-resalution hugh-performance dasplays
mie practical in a broader ramge of applica-
liods

While movel technologies, such as OLEDs
and bistable displays, may caplure the ablen

won of the press and the imagination of wwers,

LCDs cominee 1o improve and strengtben

thewr posiisen. Thas makes them bess vulnera-

Ble b atrack by the new echnologies, many
of which have pod even achieved mass pro-
duchion vel. LODs already dormanate the
muohile telephone and computer-dasplay mar-

kets, and should they succeed i the large and

lueranive tedevasson market. they will clearly
be the beading display technobogy. B
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emissive displays

Emissive Displays Shine On

Light-emitting displavs are being used in applications from head-mounted
viewers to stadium displavs = and evervwhere in benveen.

by David Lieberman

'IE‘{F. exhabats, sechmical sessions, demon-

stration roomss. debgies, amd conversations af
S1D 203 were rife with emissive displays,
ranging in diagonal sizes from bess than | in
o meore than 60 in., and varving in maturity
from Leborastony canosity b commercial reals
iy, Wih the exception of two sessaons in the
technical program (one on magnetics amd sig-
mals and one on materials amd processang ) mo
a CRT was io be found. The cast of charac-
ters inclsded the plasnua-display panel {PDEPK
the field=emission display (FED), some of the
curbon=nanofube vaniety: the ebactrolumines-
cent (EL ) display; and the crganic light-emil-
ting-diode (OLED) display, including paly-
meer @nd small-molecule vanatons and minia-
ture OLED-on-silicon microvanelies

The FDF has heconse the informastion and
demonstration display of choice at the S0
cxhibatson, as it has &1 other industry conven-
tions amd in bars, airpons, and other public-
mdormatson venwes, Mevertheless, there were
significantly fewer PFDPF makers ot the exhibi-
tion than in previous years,

As ol last vear's exhabation, Seamsuag S0
demonstrated o handful of large PFDPs among
a very broad selection of other display tech-
nologies, maging from a 2.2-in. ransparent
OLED 10 5 6] <in. regr-projection HDTY
hased on Texas Instruments” digital micros
marmor device (DMDL The PDPs incloded
several wide-format displays, a 42-in. model
asing a delta color-filler amangement, a very-

David Liebermman iz a vereran display fomr-

mirlest Nvimg in Massachueents and i3 a
Comtributing Edifor o Informabon Dnsplay
Arpasine.

20 Infovmanion [igaloy SArd

[ine-lookiing S(kin. high=-definition display.
and a 42-n. sutosterecscopic 30 monslor
Plasmace, lac., did ot demonsiraie fis

50k and Gikem. FDPs. Instead, they demon-
sbrated the Iatest 2003 iterations of two
Panasonic 42-in. displays from parent coms-
pany Matsoshitn = an 852 x 480kpive] stan-
dard-definiteon PIXF and a superh 1024 = TH3-
pikel high-defininon model.

Orrganics on the Move

The SI0¥ 2003 exhibition demonsirabed tht
the progress lowands the commercializalson
of DLED desplays is continuing. slowly but
sbeadily. AL tbe time of SID 2000, only
Proneer was shuppang (LEDs
referred b & organic electroluminescent

sOaT e

(DELY displays. By SID 20072, Kodak
Dhsplay Producis, RiTDisplay. and Philips
had all joined the fray, with Kodak SCHECAng
its displays from ks joint vemiere with Samyo,
SK Display Corp. Philips's OLEDs are of the
polvmer varniety. whibe the others are small-
misdecule devices. This vear's exhibition saw
thiree mew polymer plavers: DuPomt Displays,
CSEAM Opte Semiconductors, fug,, and
Dielia Optoelecironics. DuaPont and OSRAM
have both recemly stanad shipping ev T o]
kits, with DuPomt relyving on RiTDisplay as its
manafactaring partner.

Al at S1D 2003, one other conxpany
annoanced s imminent entry into COLEDs
fipirex Carp. has foemed a 50-50 joimi-ven-
lare comipany with Nippon Seiki 1o manafac-

i msérman Vodina o

Kodak thowed Bee firet full-codor ELED imcorparated ato g commercial prodiece, the com-

poy s EavyShare L8631 digdral soill camene.
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fure DLEDR. The newly formed o 1%
WDEDN Co., Lid.. will begin production o
Mippon Seiki fo % im Sepiember
10 began shipping OLEDs fo its
Mippom Seiki will inge

¢ (OLED= im0 its oan products, whi

T3

parenis sosn afler

grale
include mmlomsetive mstrument ¢lasters, while
Oiptrex, will modularze and resell ibe OLED-
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materials. a vellow that lasis 30,000 hours apd
a red amd green w sih 4 000-hour lifetimes
The company s booth contaimsd & number of
spin-coated monochronmss | greenish vellow)
displays, including a lasge 5 = T-segment
device abowt 1.5 in. high and | in. wide and o
102 x B-pixel device. & |28 x 6d-pixel
polymer CHLED manafnctured by ink-jet
priniing was alsy demonstraied

Cambridge recently scored two significant
partnerships, 8 2-vear joint R&D program
with Thomson and the grumting of & manufac-
tering licemse 1o Dai Nippon Printing Co. D
Nippon is planning to make displays for appli-
catboms such as point-of-sale (POS) advertis-
ing. scconding 1o a CDT spokiesman

At its booth, Philips Mabile Dizplay
Systeurs (MIDX) demonstrated the 1600
101 = B0-pixed monechrome (vellow ) polymer
CHLED it introduced last yvear and a §.4=in
dievice in a choice of three colors: green,
blue, and orange. According 1o CED Peter
Hopper, the company has recerved an order
from L-Communications for OLEDs o be
used im cockpal instrumentation. “a first-of-its-
kind QOLED order for aviomcs.”

Philips also showed a section of a (L8-in
full-cobor OLED manufaciurned wsing ink-jet
priming. According 10 CTO Johan van de
V. i Sompany slarsd wsang mk-jet pring-
Mg 1n s F!'I.H,ll.lq.'l s Bimse al the end of Pebag-
ary and "t needs o linde time to maiere.” A
1.6-in model with 4-his ETay scale was also
shown, but suffering from some image smear-
ing The reason. sabd van de Ven, lies in the
preliminary namre of the 4-bit silicon. "It is
i the final driver.” he sabd

For it= pam, (5RAM (pro Semicondiciors
showed o 1.2-in f,n:-:m-.h wedlow |28 s 6l
pixel polymer CLED i is now shipping s
part of an evaloation kit, as well a3 a 94 = 5d-
pixel version. These displays boast a lumi-
nance of 100 mits, @ TN | contrast mafio, a
160" feeld of view, and g =30=TIC operat-
ing tempernture range. According 1o the com:
pany s Jason Alexander, OSRAM i talking 1o
potential customers in astomotive, cellalar
telephone, consumer electronacs, healib-care,
and indastnal markets,

CSREAM 15 “working with vanoas cobors
and gray-scale bevels,” Alexander said, and
wenl on o say that among the company”s par-
tscular strengths are an inhouse driver O
capability and its stafus as an inorgansc LED
manafactarer, “We are able 10 do color
matching [of an OLED o an LED],"” he noted.

Toskiba demonstrabed two 260 00K-color
OLED prototypes based on LTS backplapes.
2.2, 1T« :"Jl.l-pr-.ul deviee for olbulsr
telephaones that Toshiba first demoed st 510
2000 and o 3.5<in. 240 % 3 30-pivel device for
PDAs. The I7.0-in. OLED prototyvps il
showed of S 2002 was nowhere i sight
nor was Sony's |,'||II'|P|;'I:i."||_,! 1%, 1-in. LTPS
CLED POty P, W hich was demonstraied at
SID i 2000 angd 202, A proiciyvpe 24-in
OLED from Soay. however, was repomed]y
demonstruted soametime -:Iurlng the show,

Amd o 20<im, WHGA AMOLED probotype
from frfermatiorad Display Teckmology
({0 Tech ), a joint ventare of Cha Mei Oplo-
clectronics and 1BM Jupan, was discussed in
ihe techmicnl sessions snd shown indermii-
temily s IDTech's booth on the show floor
The panel carried a sticker saving “Workd's
Largess OLED Panel!™

Elsewhere on the show (loor, Three-Five
Systems demonstrated a 2_1=in. 128 x fdspivel
wvellow OLED with 16 gray shades, a develop
mend from Three=D OLED LLC, the come
pany’ s joant venture with DuPont Displays.
And Opirex demonstrated two 256 x Gd-pinel
area=color OXLEDs that will be targeted o
amomative-dashboard audio sysiems, The
company expects 1o be shipping these blue-
and-red and green-amsd-red OLEDs in Q4 "03

Im ihe miniatare-desplay arena, i
eMmgin Corp. and MicroEmiveive Dhisplays,
Lid. . demonsiraiad sub- ] -in. CLED-on-silicon
displays, the former using small-molecule
materials and the lstier ra;I}u'.!,l on polvmer
Both demonstrated performance that was
superior wr most of the more conventicnal
liguid-crvstal=om=silicon | LC oS ) microdas-
plavs, MicroEmizsive Displaoys demonstraied
300w 20epaxe] monochrome and color
devices which the company 1% now sampling
with mass production slated 1o begin in 33
3. One Asian customer thal makes digital
siill cameras and camcorders has agreed 1o
use these devices, acoonding (o conmpsany
spokesman Jefl Wnight.

As for ehagmm, which has been in produc-
lbon For some ime, the company demonsbratod
its 5 0A= displays m a number of real-world
applications. These indladed the Land 'War-
rior HMD from Kaaser Eleciro-(iplics, the
Helmet Ve thermal-imagmg HMD for fire-
fighters and rescuee workers from Sage
Technologies, and the Knight-Eye weapon:
miounted thermal-imaging system from Lileye
Systems. According o company President

-

Ut Dobpeay Com
Universal [isploy Covp. demmonstroted o pro-
lohpe flexibie & = 6d-pived CALELY Beadlr it an
encapeuiated plasiic sdhnoee i frcorpo-
rofeal fafer o famay peck.

Gary Jomes, a very bright SN ke=nat 5% GA
display is under development, govemnmenil
funding for a kigh-brghtness SX0GA device
has been renewed, and 1he company may peir-
wpe o quarier-Y0A design with a pamner

A FEDY Revival?

Two booths on the SID 2003 show Moo
demaounstraled a bl of an aplick i aUVILY iR
weCalled second-generaton feehd-cnsswa
diﬂ"l-:'..q!.'\ (FEDsk For the second year in a
row, Mowiiebe was showing its large carhon
manotabe FEDs in addition o a wide range of
vacuum-fleogescent (YF) devices. Intended
fior giant TY screens for stadivms and Sirmikar
venues and beanng a simking resemblance to
lurge vacuum fubes, the FEDs come in red,
green., blue, and white, with luminances rang-
ing from GRO0 oo 23,000 nits. A 5 = Tamatnx
masdule using red, green, and blee FEDs was
also demonstrated.

Anather second-generation FED 1echnal-
agy was shown by Primtable Field Emiers
(PFEL Lrd. As the company name implies,
FFE can screen-print the emibters of its dis-
plays, rather than kaving 10 use the expensive
semiconducton-like procesng ol firs-genera-
son microtip FEDs. According o Markeung
Durectar Bill Tavior, the company’s “pFED™
lechnology works on a dalferent prnciple
from firsa-generation FEDs, eliminating their
susceplibility 1o contamination and break-
dowm. I represents “the only path e prof-
ieable barge flat-panel TV.” he claimed,

PFE has demonstrated a 5.7-in. moso-
chrome Qv GA pRED and. im a colisborave
effort with “a major TV manufacturer.” has
baill & prototype that is capable of producing
2000 mies. “That is a world record,” said

talarmation Display W05 23
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microdisplays

LCoS Projects a Bright Future

Ar SID 2003, more companies were showing real LCoS-display products,
and with supporting components commercially available, more microdisplay-
based products will reach consumers during the next vear.

by Stephen P. Atwood

L-".!"pf YEAR'S SID 3002 peview article

O HUCTOEEPEYS was emitled " aaisns
Upiimism.  In i | podsd thas the liquad-
Cryslal—on- salpood (L oS ) inclustiry s
shaken oul e vesr before, but was leokin 7
forwcard 10 some promising commaercial mibe-
spomes im 20003, A SID 03, it dad not
ok o e s i1 che commercial melesiones
were whodly accomplished, bul the indusirs
did comtinue 1o grow, and the prodects shown
this year were much closer 1o the perfofmance
one wiild expect from a mone matune ech-
nology

A few nitables froen last vear wene missing.

bat overall the companies that came kst year
came back thas year., showing sisbslaniesl
product improvements and much more sysicm
engincering, mdicating thal bgued-crvsal
mirodisplays wall be arcuncd Tor a bomg Tims
With one excepiron, all the product demon-
sirations were of LUoS technology. (lexas
Instrumenils has o mature prodect Lne of
mroe ecirormechatiical Hms gers bl has ol
exhibied ar ST recently. )

Ihe big Burz was cleasly sround Consamer
progecisen television. Several excelben dis-
plays mesde i evidem thag Both single- amd
three-pane] LUoS desagns are iechnologcally
very capable of producing umiforminy. brghi-

ness, and contrast sufficient to compede with
direct=view displays, Bnillion Corp., (Three-
Five Syvstems ). Fhilips, and SpatiaLighy ol
had] eve-calchingly impressive demonstrations
of designs with various armangements of
panels and light enganes

Last year's concerns aboul bright-cpot

thefects and poor production viekds were

mostly gone, although, even off the record, no
one wonld disclose real defect mies, Thene
wiere new namblings about lifetime challenges
{resulting from long=term LY light exposure)
amd high-power-dissipation needs, indicating
that marufacturers are trying 1o prowvide much
mone contrast and higher lighting levels

pood problems o be dealing with. Most

Steplen P Arwood is the Engineering Mea
ager for ThreesFive Svatems, M'nc., Advarced
Viden Technolopies, bhased im Marlbore, MA
tefephome SORMES- 1180, far SEHSS. 3509
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importantly, there was almost universal agree-
ment that the LCoS-technology platform is
fully capable of supporting high-resolution
HDTV requirements. The only remaining
debate was whether single- or three-panel
architectures made the best platforms. Given
the strong players involved, this debate will
not be decided definitively for many years to
come.

Philips Components is now producing
LCoS devices using the group name Philips
LCoS Microdisplay Systems based in Briar-
cliff Manor, New York (www.LCoS.Philips.
com). The company’s imagers have changed
significantly from those shown last year,
although they are still larger than most other
offerings. Philips has switched to a more-
conventional flex-circuit connection scheme
instead of the previous PGA package.

Philips is banking heavily on single-panel
architectures and has optimized their imagers
to run at field rates up to 540 Hz (or 180-Hz
frame rates). When this is combined with
either scrolling color or drum-mode color
wheels, the company’s representatives assured
me, color-field break-up would not be an issue
for consumers. Philips imagers are available
in 1280 x 768 and 1920 x 1080 formats.
Specifications include a typical contrast ratio
of 800:1 or better (f/2.5) and white-state
reflectivity of 62—65%. Philips also offers a
proprietary driver ASIC to make third-party
product development easier and faster.

To show the performance of their imagers,
Philips was demonstrating its “Cineos” 55-in.-
diagonal LCoS rear-projection HDTV prod-
uct, which its press release asserts will be
“available to retailers throughout the country
[U.S.] later this summer.” This demonstration
constantly drew a very impressed crowd.

Also on display at the Philips booth was a
clever development called “Multi Primary
Color (MPC) Technology,” which allows a
wider gamut of colors to be presented by the
display through the use of additional primary
colors during the image-forming process.
Although theoretically possible in many dis-
play technologies, it is relatively straight-
forward to implement this approach in micro-
display projection by simply adding additional
color primaries to the color wheel. As long as
the imager can display a high-enough color-
field rate, the system can be made to work.

Working with a startup-company partner
named Genoa Color Technologies (www.
genoacolor.com), based in Israel, Philips was

Shimadzu Corp.

Fig. 2: This monocular headworn viewer by Shimadzu Corp., which uses a Brillian Corp.
Z86D-3 SVGA imager, was shown in Three-Five Systems' booth.

demonstrating the first such rear-projection
TV using additional colors cyan and yellow to
extend the color space by about 60%. Genoa
Technologies provided all the algorithms and
translation technology necessary to convert a
conventional video-image stream to this new
format while optimizing color rendition and
brightness efficiency. Philips intends to com-
mercialize this architecture into a high-end
consumer-television platform. Of course, this
technology could also be implemented in a
DMD-style projector. In either case, it shows
how microdisplay projection architectures
open up some interesting new avenues.

With its feet firmly planted in the three-
panel camp, SpatiaLight (www.spatialight.
com) was showing its latest prototype
consumer-television product. Developed for
Skyworth Display, Ltd., a Chinese TV manu-

| facturer, this display was a 52-in. three-panel

1280 x 960 rear-projection television with a

more light energy to be focused on the imager
than is desirable in some other designs. The
Fuji engine produces a contrast ratio of at
least 500:1, typically 650:1, with a claimed
85% brightness uniformity. SpatiaLight
demonstrated a less mature prototype of this
display at SID 2002, and the image quality

| was very much improved this year.

The other big news was from Three-Five
Systems, announcing the pending spin-off of

| their microdisplay business into a newly cre-

Fuji optical engine. The SpatiaLight imager is |

a vertically aligned nematic (VAN) mode
device with integrated drivers in the back-
plane. The VAN mode has been shown to
produce exceptional contrast, and can be made
to produce a normally black device, reducing
the occurrence of white-spot defects in the

black backgrounds of the projected images.

For the prototype on display, SpatiaLight
advertises a contrast ratio of better than
2000:1 with a nominal 70% white-state
reflectance. Another promoted advantage of
the VAN mode is that it does not require poly-
imide for the alignment layer, thus reducing
the imager’s sensitivity to detrimental UV
energy. This improves lifetime and allows

ated and separately traded public company
which has been named Brillian Corp. This
spinoff covers the entire LCoS-microdisplay
business, including all related manufacturing
and business assets, personnel, and intellec-
tual property.

Brillian Corp. (www brilliancorp.com)
demonstrated rear-projection television sys-
tems which were utilizing the company’s
latest-generation high-contrast panels. The
most impressive system was a 65-in.-diagonal
720p HDTV development system created in
partnership with 3M Optical Systems
Division. This demonstration was actually
held “by appointment” in a private room just
off the show floor, and the performance
seemed comparable to that of direct-view
displays of similar size.

The Brillian Corp. imagers are a significant
evolution from earlier demonstrations and uti-
lize a proprietary LC mode that company rep-
resentatives would not discuss. They did say
that the imagers produce a contrast ratio better
than 2000:1, which puts them on a par with
VAN-mode devices. The basic resolution is

| 1280 x 768 with 12-um pixels.
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microdisplays

(TR e )

Fig. 3: MicroQptical Corp. shenwed i comipact BY-1 stereascopie viewsr thint ares dul

Kopin imurgers.

3 Opiscal Systems Division develboped
the optical engine with Brillizn Corp. as 2
technology platform fior XM s new polanizing-
beam-spliner (PBS) rechaology and other pro-
prictary advasces. which they are offering o
rear-propectbon-TY system designers for fur-
ther commercialization

A Chloser Look
There were also some potsbbe advances in
pear-io-cye (NTE) displays using LCoS tech-
pobogy. Brillian Corp, was showing two new
products using the company's recemly
amnoumced ZR60-3 MTE 5YGA imagers.
These imagers are specificd for use up toa
120-Hz frame rate (360-Hz cobor-field mie)
amd produce & mae 18-hit color depth. The
first was a monocular beadwom viewer being
marketed by Shimadzy Corp. was developed
fior use s a virtual display for POCs and est
equipment. The product, called Dotaglass?,
produces a virtual field-sequential -color
SVGA (B0 x &00) image 15 in. high, and
operbes direcily off a standand YGA pont
The Power consumption is mugch lower than
that of a typical AMLCD hacklight, which
will extend the battery life of a nodebook PC
significantly

The second demonstration was of & recently
announced stereoscopic headwom product
from Dphimize, Ine, (waw optiva.com), The

28 Drifowwiaiesa [hiplay WA

Orpti ¥u HDE, desagned 1o be wom by surs
gooms duning endoscopic procedures, presents
the image in the surgeon’s line of sight with-
ot Blocking his or ber downward lee of sigh
of peripheral visiom, Both devices were rela-
tively easy o wear and presenied very-good-
guality images. Oplimize, Inc.. cummently has
these systems in use an several well-known
mizdical facilities, including Cedars-Sinai and
UCLA, These designs have evolved dramati-
cally over the last several vears, tking advas-
tage of lightweight maderials and more highly
integrated electronics and opiics. However,
while these devices contimus 1o improve each
wear, several atendees commenied that the
ergonemics of such hesdwom NTE devices
still meeds o imgprove.  The main issues con-
timue 1o be weight and optical adjostments
leading to lomg-ferm viewing comfon,
Micrefhpnical Corp. (wvww micTooptical
nel) was also demonsimting several NTE
headsets, all hased on iheir eyewear-attached
viewer that can be bhuilt into, or attached 1o,
existing eyeglasses or salety glasses, Micm-
Optical uses Kopin Corp,  (www kopan.com)
transparent L.OoS OQVGA imagers and pro-
duces a very lightweight virtoal viewer. The
displays are transparent, which suits them for
instrumentation amsd task-training applications,
For the meost pari. the viewers wene newer
versions of |asi vear's, bai the improvements

were mosily in ihe applications. Most notable
was a Blustooth-enabled wireless version tha
allows direet communication witk PDAs and
ather Bleetooth-emabled devices. The display
still requeires a cond &0 & control neodule which
i wiym on the shoulder of the user, but climi-
nating ike cable to the compuier is o very con-
venien! festure, Particularly imteresting was
the company™s BY:] sterecscopic display,
which seals very easily on the uwser’s face and
inclodes hesdphones for both ears. Thas par-
ticular device 1= unusaal for MicroOptical in
that it is wwed without regular eveglasees,
which may be a positive or a negative lor
MHTIC BSCTS

The NTE market is really comprised of two
componemts, headworn devioes and electroale
vicwhinders. The electrome-vicwlinder mar-
ket is much mose manare and fhas been estab-
lished for several vears now. Kopia Corp. . a
solid player ia the vieafinder markel, wis
showing a variety of cransparent LCob das-
plays. Thess devices are specifically designex
for the MTE market, 2nd many are fully oom-
mercialized in high-volame production
Kopin markets these displays ander the trade
name E}h:nl.irq:h_-.-". and has been very suc-
cessfiul producing VGA fiekd-sequential-
color displays for cameorders and digial saill
CameTas,

Last vear, Kopin demonsirated some very
interesting higher-resolution field-sequential
devices, some with a resoluion as high as
12800 1024, This year. the conpary is offer-
ing & variety of high resolations and aspect
radios in tnae RGE formst. This eliminates the
need for fmme-sequential images, which
somedimes produce visihle color-field
breakup. The company's new configurtions
include 640 x 480 RGB color subpinels, o
4:3 aspect ratio, ansd J.d't'.pla'_- ithat inclsles
analog-video impats and nans at frame rates ap
fo 75 He. When convbhined with a whate-LED
backlight. this device is literally a miniature
version of a deskiop AMLCD monator, The
image quality and brightness were very good
compared b other demonstrations, and the
sheence of color-fiekd breakup is a significan
sdvantage,

Eopin is also offering ilis archilecture in
B0y 3 225 and 521 x 218-pixe] formats,
which are desipned a5 replacements for <imi-
lar Sony products in NTE viewfinders, For
those whio need a quick implemertation,
Eopén now offers a complete ebecironic-
viewfinder (EVF) module incorporating the




521 = 218-paxel RGH codor imager and all
required optics 1n @ very simple plasise
hossang.

CRL €hpie, Lid. . conlinaing 10 develop
femoelectne lguid-crystal lechnology for
microdisplays, beam-steering syitems, and LT
shaiters, was demomstrating an SXGA held-
sequential=color FLOD viewer developed by
NYI5 using the CRL Opto imager. |n con
junciion with its pareer company MicroVoe
CRL Opbo 1% alei heavaly involved in drive
electmonacs and related support engineering for
rearprjeciion consumer=1T% designs. When
| asked a company représentalive 1o summa
rize whal was “new” for thas vear, the answer
wis Uhat last vear was the vear for prood of
designs and low volume; thas year, 1he come-
pany has several desagn wins and 13 making
higher quantities of devices with consistently
posindl quialaly amd ready avalabihty.

Thas commmenl from CEL Opto seemed 10
b viery descriptive ol most of the players
imlerviewed thas year. The liggest change
froen 002 is that for many exhibivoes there
are pow feal display proaducis, that suppomng
CmponenLs ane commercially available. and
1t they are lookang Torwand o the mght DNinal
prosdsct. However, with the exception of elec-
tronec viewfinders, there are stll very few
microdisplay-hased products available o gens
eral consumers, 50 the wail for market feed-
back will contimnue for vel another year

Amcther group anxiously awaxiting the
growth of LCoS products are the suppliers of
opiscal test syslems. Both Wenkor Disploy
Techrologies (www displaytest.com) and
BisplayCheck (waw displaycheck com) = a
commpany i whach the author of this article
wils Formerly an officer and in whach he cone
linaes 10 have a financial mbenest = were
demonstrating lest syslems designed o char-
aclerire all Ehe impanant oplacal charactens-
s ol LCoS devaces Dor both laboratory and
in-process. manufaciuring inspechion.

It 15 wadely belicved that progecison imagers
in partecular will meed to be screened b very
demandang aptical standands i arder 10
cnsure U hagh-conlrast and delect-Inoe
images requared [of ihis market. Unltke
lagger-format LODs, LCoS devices canmot be
readily inspectad w these standands visisally,
and this has orexed a mche market for
machne-vision-hased syslems. Westar was
demonsiraing its famaliar ML syssem.
which is a semi-automated sysiem for labora-
tory and lowe-1o-mediam-volume production

wse. Westar also offers a fully astomated
matenals-handling verswon For higher-valume
production. a machine that wos developed in
conjunciion with the USDLC. Since SI0r 2002,
Westar has continued to evilve its microdis
play pest systems, and bas also conbinued s
wisrlk on an extensive line of large-Format-
LCD 1<t systems for laborstory and produc.
im use

DisplasCheck was promoting its new
MDT205L system, whach is a cost-reduced
version of the earfier MDT2 I, system. The
MDT205L is targeled at the progecion mdus-
iry For quality-assurance and guality =cominod
use. By focusimg on a very specilic sel of tead
requirements, DisplayCheck claims a lower
lodal cost of ownership as well a8 a signifpcant
reduciion in total test ime: “several panels per
mumube vs. several mumutes per panel,” asserts
1he company s presd release. DhsplayCheck
aled has an extensave lme of full-featane Lest
svabemis suastable Lor all levels of 1R-process
mucrodasplay mspection

several amendees commenled that now that
e opuical engines and imagers have
improved. there 15 renewed MbErest 10 best
solulions. Sonke [omm of sophisticated optecal
lesting will be a strategic component of each
Company s propristany process,

Perhaps the real LCoS headline for S1D
20H03 i that the foous b pow urming o sysbem
developments, proving that the devices can
work, and work well. Projection-imager com-
pamies are leoking much further abesd now
and foousimg on good reference designs fol
lowing the commercialization maode] that
Texas Instruments developed so painstakingly
and = succesafully for it DMD macro.
dasplays. Last year, induostry veterans wiére
asking if LCoS mocrodisplays coudd be
spccessfully commeercialized; thas year, the
question is nol “if,” bul “when.” The LCoS
Bragade s looking farward with excitemsent 1o
SID 2004, B
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manufacturing =

Manufacturing: Equipment and Materials

This vear, abour one-third of the 51D exhibitors were equipment

or materials suppliers — not counting chip suppliers.

by Patrick Dunn

Il-lle-' SID 200 exhibition was quite busy

this year despite the spparent doom and
|_l':|'b||||'| COMCETMang the state of the peneral
economy. The SID show is always a great
place o go and see o wide vanety of suppli-
e, from large 1o small, from maindream bo
esolenic, 'Walking the show floor i always a
challenge becawse there is o much o see
About one-1hird of this year’s exhibiiors were
eqaipment or materials suppliers, and that
does nol include chup suppliers

OLED and FPD Manufacturing

As has been the trend in recemt vears, OLEDs
contimued 1o expand their visibility a2 the
show, with the musch-publicized new trend of
Branding the various CLED and POLED
matcriaks and prodects. OF course, OLED
maberals e nog ',n.l;"l-',ll “:Il‘ﬂ"\gl '.I‘!l,' R|Ipment
I PrOscess them, There were sevieral suppdiers
af OLED masufacturing and procotyping
equipment in sddition o supplers of FPD
|_‘||'-|'-, |_"\-n'.||;|.: CRgui Tl arl ||'|A'|fr|.l.|"-\.

ANE (Advanced Neolech Svstems, waw
ansing. o kr) was established im November
19498 &5 & supplier of PYD and CVD equep
ML € APOTILTs, ol varsMEs Ipes of vac-
wuam i present foa ibe display indusiry in
Korea. At S10 2003, they discussed their
latest developmenit. the Heliovs, 3 modular
cluster swstem for prodecing full-color
meceachiromie, and area-color OLED devices

':|'|:.|: 1

The 300 = J-mm system ik capable of
comtingously forming organdc thin filnes that
are comprised of a hole-injection layer. a
hole-transport layver, emissive layvers, an elec
tron-transport layer, an ebectron-mpecton
layer, and & metal electnode in vacuum. 1 can
suppor process maodubes for bbadock, pre-
treatmend, organic deposition, metal-clectrode
deposiion, passivalion deposition, subsirate
tranafer, alignment. and encapsulation

Ti Amerted | warw itowsa, com) s 3 diserib-
wior of Soey Andsotropic Conductive Film
i ACF)L, COF sobstraies. and other SOMY
Chemicals products for all displavs, mnging
from microdisplays io large-sized PDPs, In
addition, [to supplies products from Mippaon
Grraphite, such as heat=seal connecions, El
backlights, touch screens, and other materiaks
T'e implement these macenals, ho also mar-
keis il of the associated processing equip-
menit by Chashi, primarily bonding aquipment
ifor ACF, beat seaks, erc. b alignment amd

miounting equipment, laminators, and display-
packaging equipment

Litrex Covp. (www. litrex, com) produdts
were featared in the booths of several OLED
suppliers at ke show, most notably 1 the
large bosath of Phalips Displays. Litrex is s
a wholly owned subsidiary of Cambridpe
Display Technology (CL¥T) and specializes im
ink-jet processing as apphed o FFDs. s
cxpecially tocused on developing 13 Peere
Micro Deposstson technology tor the marufac-
ture of light-emitting polymer (LEP) displays

Litrex showeased its premiere production
system, the Litrex 1400, designed 1o pint on
glass substrates up 1o Y70 = 470 mm for use
in the manufacture of color LEP displays
{Fig. 2. lts pieno ink-jet techrobogy, devel=

Perivick Daaw is Seafor Propram Manager o
Samumeg Eleciromics America, S602 5
Ardrews Way, Assnin, TX TE7IS .'-l'l'r_|'"I|-lIr
S XSRL I T4 fax 512385555 pomail
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oped and wied in the graphics printing mdus.
iry, has been redesigned 1o satisfy the precise
inlerances and materials requirements for cre-
ating electromic displays.

Lierex 15 alsi developing a mewer version
called the TO0OM, expected 10 be released in
02 "k, which will be able 10 suppost a
2 5 Lom substrade ((en 7). This syslem will
have a processing anea that is about 23 times
am Large as that of the |40Ps.

SUMRC SFFIEMT | WOWW SEARCAYSbem. oo,
hased 10 Sawon. konca, provides sysiems that
are used in FPD manufactuning, sush as spul-
serimg. CY, etching, and varkmes plasma
proesses for ashing and cleaning. At 51D
200K, Sumic was showing off its SUNICEL
Semies CLED vacuum evaporation and encap-
sulation sysiems for use with small-modeculbe
OLED materals, The SUNPFCEL Series an:
cluster-type wool systems for the deposisen of
arganic thin films on ITO glass surfaces,
metal elecerodes, and passivation lavers.
The system's EL source can abso be chamged
without breaking the vacuam. The machines
are for substrale sires of 200 = 300 and
SO0 = MK mm.

FLL Pntermoiional {www. llcintemational,
com) maruinctures high-guality precision
glass-cuiting equipment for flai-pasel-display
applications amd other special applications
that require the precision coning of glass, such
a5 mimors and precision windows. s equip-
meni uses cuiting wheels and employs the
seribe-and-beeak method. s opposed 1o the
use of laser technology by some other manu-

Fig. 3= Ulvac Techaslopies’ Satells (HLED
i rrn?rr' wininf Jrq'.l:l';'lr'rﬂ-. rJl'J _|':l|"rq|'|'.|.| Tiiwe TIefas
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Fig. 4: Cpriva’s podarizing films are applied fo the inside of LODS, rather than laminated fo dive

T,

{acturers. TLC s pnmary display market 1
nod specifically the large TFT-LCDD Fabs, but
amaller manufacturers and R&D facilnses
which demand greaber precisvion. Alihough
he machines are not miended for mass pro-
duction, therr head speed of 20 in.Jsec ane Last
enough for many custiamers.

The lasest verseon of TLL s scribing gear
is called the Phoenix-&00 High-Accurcy
Mechanical RectilinearSHAPES Glass Cu-
ler, which has one scribe bead, 5 74 % 24-in
stzxge, and a toderance of =0.002 in

Toray Erginecring Ca. (waow iomays
eng.comp, specializing i synthetic fibers,
plastics, and polymer-synithesis lechnologies.
hax expanded and diversifiad inlo o wide
range of chemical techmologies, and has
developed cniginal amomatzon and compater-
appliad technologies. The company™s twoedold
prodsct massion is plant engineenng and
miachinery manufachuring

For LCD manafacturers, Toray offers
equipment that is pnmarily associaled with
back-end electronics-packaging processes.

s hinez-up includes flip-chip boaders for OO0
{as well ax a versson For OCF ) and LOD=panel
inspecison syslems. Tomay has developed a
special “flat-board™ probe 1o imerface the
pasel that s much more elhicsent 1than needle-
ivpe probes and lass longer. Toray also
iffers a labeling sysiem thal uses an LCTY
shutier that acts & a photomask and ¢an label
a thsplay with a dastingt senal number.

LUtvar Techrologies (www ulves compis a
suppleer of vacuum deposition syslems for all
segments of the FPD industry. Ulvac has
recently been distinguishing itself as a sap.

plier of systems o manufacturers of small-
misdecule OLEDs { SMOLEDs ) that need 1o
evaporabe their onganse matenals asd deposit
ihem n a vacuurm. Ulvae provides eqaipment
for users of all sizes, from R&D o pilor pro-
ducion and all the way bo mass prodecisen.
The company s Satella cluster woo] performs
all production sieps, incloding OLED evapo-
ration, through encapsulation (Fig. 3.

Display Lighting
Dasplay lighting is always an inleresting wegs
mient because it ks cntical 1o LOD iechaology
and i among the mare eXpeRsive COMponenls
im an LD madule in jerms of both matenals
oot and power budget

CRSRAM Sylvrmia (wwow sylvania comj
showed an improved version of its Planon™
planar backlight technology. Instead of the
odd design that wsed spacers 1o separate the
lop and bamorm subsirates, a dimpled 10p suh-
sfrate now provides the spacmg. This makes
the unit lighter and much less expensive 1o
manufacture. The new OSREAM Plason®
wource penerales hight using 3 senon excimer
discharge. A high efficacy of altraviodel
photon formation 15 achicved by adding an
electncally msulaling barmer over the elec-
rosdes and creatng special vollage-1npot pal-
berms, sl a represemtabive of OSRAM. The
I0-mm-thick Planon® Lamp has a claimed life-
tume of up to L) kowrs, 15 mercury-free,
and has an outpat that 15 virtually independent
of ambsent temperature. OSHAM believes the
Flanon backhighes will be extremely cosl com-
petitive with OUFL sodutions at saxes of 30 in.
and gresier.

informanon Dhaplay 05 1)
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Microsemi Corp. | www microsemi.omm)
was demonsdrating s new highs poaened
white LED based om is patented Powermite3®
packaging; imtegrated circusls for powenng up
o 6l LIEDks; power-inverner modules for
siaghe-, dual-, and fowr-lamp CCFL displays:
and Pwo innovalive light sensor for Suloamanic
control of display bngheness. Micnosema s
newesl white LELY uses a surlaoe-nsounted
package with a {ull metal-botiom heat sink
that provides the imdustry s [owesl thermial
resislance and allows custimers e wnagee
ability 10 mount PowerBrght LEDs using
slandand mirared reflow maanbing lochaigues

Microsemi also displaved s power-
Mafagemsni |f'||l,';'{r|ill,'lj clrcuis and midules
for Lightimg OCFl Lanaps The single- and
dugl-lamp PamelMaich ~ inverier modubes
included the LXMIS43 ™ and LXM 1644
e lies. for guad-lamp applications. Also
announced g SID 203 was Microsema's
soon-io-be-introdoced LX 1601 single-
supply inverter that reqaires only 15 toaal
components o bueikd o complete CCFL power
Inverer

JKIL Componengy (waw jkllamps com)
wis demonsirating its broad lime of lamps and
imverters and offen ng il hack |:_|:h|| ng |b:'-||*"|!-
services, JEL offers CCFL lanups as well as

1 Imformaetion Disploy S0

incandescent lamps fior many applications
besides displays. For the LOD indusiry, JKI
i% seemingly focused on the replocemant mar-
ket for CCFL lamps in notebook LCDs

Lambda Resemrch (waw Lambdares comi
wias demonstraiing its lagest version of the
renowned optical sofiware, Trace Pro®, This
ray-tracing program usad for optical analvsis
acoounts for gll the major optical properies of
matenials, including the absorption, scanering.
specular reflection, refraction. and diffracticn
of light Trac=Pro® can also import geomestnic
wolid mode] drowings From meost CAD sofi-
ware packages, Laombdda Research sl
demvonstrated their optical-design programs
OSLO angd LensVIEW = a database of lens
designs with mone than MB000 kenses

Msplay Films
Duisplay filme bave a great mpadt on the
viewabalily and performance of displays. even
though they cannol be seen. They play a large
role in the never-cadimg improvement of LCT
techiidngy

JM-Nino (veww. dm.comivikait and
W 0G0 — v, Lhal neads corectly
Although & months ags no ome ooald kave
Been comvenced hal thns codlabosation would
happen. 3M (manulscterer of DBEF and oibser
high-value-added Nims thay mcrease the
brighaness and viewing anghe of LCDs) and
Mgk Dienkoo (the largest hinear-polanzer man-
utactrer in the world and developer of
NIPOCS b B ss-LNRancng film amd view-
ing-anghe films) have co-deveboped a line of
films known as Advasced Polanzation Con-
version Film (APCF). These films are an
improved version of Niwo's PCF films, and
iscorparate & mul-lavered opiecal filmy
ISMLOF \:.Iﬁ'll.{\-\.\_l b LAY |!||_-:.. have supssnor
viewing angles amd bess color shift with view-
ing angle, the companies say

Adhesives Besearch | waw adhesivesse-
search.comb was offering severnl newly devel-
oped products ot the show, including iis pew
sell-wetling contact filen that seems to be an
excellent solution for attaching ouch screens
in FPDxs. The company demoastraied the film
by placing it on o glass window, and it scha-
ally mdhered oo the window completely, afier
heing applied only along one edge. The sdhee-
sive fibms have a tramsmissivity of gresier
ihan 999% and 3 refractive index of 1,458

Adhesives Bescarch also shovacased jis
mgterials for OLED constnsction. inchuding
the dual-stape PSALTY film for OLED encap-

Fig. &: Oreika Electronics” LOD- 700800 LT
charucierimion Svelem oo aocominodale o
dinpday of 450 = 236 = G0 pume and o mea-
e vanllape fererhold, comProst rane,
FEAPOASE Mmde. Spvrctros and chrossalnein
rhmimncefoelor gifferenoe

sulation, The company indicated that instead
of wsing the typical method of encasing the
OLED matenal and encapsulating it in a metal

can,” an OLED could be completed by sime-
ply placing PSAAY film over the top of the
OLED material. This would also preclude the
need for a genler.

OptivaNakan {wew oplivame.com)
demonstrated the progress they have made in
the development of podanzing Nilms thal are
applied po the imssde of LCDs rather than kany-
inated 1o the outsade (Fig. 41 In fact, Optiva
won the 2002 SICVmfermarion Display
Dhsplay Matemal of Companent of the Year
Ginld Award. Ohpliva was Bappry (0 ansounce
that i had secured 530 mallion im (inancing for
lurther production of its echeodogy. The
company 15 pannenng with Makan, ithe large
lapanese manafacturer of offsel-prinlang
equpnsent that pants alignment layers [or
LCDs. The mwo compamcs will conbinue i
work fegether bo develop machinery and
malereals for desplay mansifaciurers.

Messurement and Characterization
How do display compamies know if their new
technology really works? How do they venify
that the competinen has developed & similar
device with a faster response Eime or ks onn-
trasi? They use chamcterization squipment
that keeps them all honest. and also ensures
that imcoming and cutgoing products meet
their listed specifications

Aremeirics (aww axomeincs.oom b showed
its umigue Mueller Maorrix Polarimeter, which
iw wsed 1o determine the polarization siabes of




an afject, in thas case. displays. Polanzation
effciency s a Key parameter for LODs. The
two-snded umit uses he method of dual rogat-
ehg relanders, one sde 1o creabe varsus polars
LEston stales as he retarder s rotated and the
olhet 1o analyes a different sel of podanzation
slates af a differenl speed of rofation. This
approach allows the inslnament o obtain a
complete Moeller Matmiy of any sample
which completely descnbes sls podanzation
propemies (Fig. 5)

Keithley fastrmwments (wwa_keathley.com)
shewed a vanety of equipment for measuring
the glecincal performance ol display deveces.
mncluding measumnng the vodlage- anclfor car
remi-swilching performance of TFTs, CLED=

ansd evien the dnver IUs ol any type of dasplay.

keithbey Inserument has hassoncally bl
cquipment for WEeshg in a malns conligura
tiomn, which allows data 1o be analyzed mone
casiky by computer. |n addmonm 1o the analy-
E18 IRSITUMETLS, e Company also manul s
tures precrsaon vollage and curment supplwes
for encrgizing devices ander best

fhisuka Efeciremies (www photal oo jp/
eighishimden.himl b has becn mamulacmunng
LCD characierizalion sysigms fof over 20
wears, @nd is perhaps the best-known name in
the Asian TFT-LCD manufactaring industry
AL 51D 203, Cisuka introduced its Cpiacal
Charsctenstics Inspection System for EL
dhsplays and showed its other charscienzalion
systems.  The LOD-T000 system can acoom
molate a display of 410 = 256 = 60 mm, and
can measare vollage threshold, contrast ratio,
respomse me, spectra, and chromaticity!
lumenancefcalor difference dFig. b 18 vari
able paramelers can include temperature,
humidity, LY measunng-poinl coordmabes,
Hght-projecumgirecsiving angles, rotalsonal
amghe, amd LCD drive waveform. ll
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display electronics

Electronics Is Where You Find It

The display-electronics environment is changing so rapidly that it is

hard to recognize a single trend — except that every conceivable

ecological niche is being explored for competitive advantages.

by Ken Werner

BEL'.FLI.'S E electrome inlarmabon

displays are elecimo-optical devices, they are
inherendly dependent upon electromics. Early
IR Y (OFMET CArcer a8 o power-semacondos-
nor-device design engineer, | was charged
with modifving sflleon comral rectifiers
{5CRs) so thay they would perform more feli-
albly in the SCR-based defllection circuaits used
in RCA's early “solid-stale” color TV s of the
late "6k, {These difficult circuits were masde
somewhal more appealing by RUA s inabality
to mizke o relishle high-voltage switching
transisbor af the time. )

Also ol thas timse, Geonge Heilmeier and the
co=inventors of the dynamic-scanenng-mode
{DSM} LD st RCA Laboratonies were inying
o imlerest RCA s operating divisions in com-
mercializing their invention. | was present at
one of these presentations, whach had the fla-
vor of a laborabory demonstration and was nod
likely bo impress device desagners with a lime-
ited Eime 1o pet devices inbo factony produc-
tion. And i didn’t. As is well kmown, it was
Sharp ( for calculators) and Optel, with das.
gruntled BCA Labs alumai on board {for
wrshwabtches), that first commercialiped the
DEM LCDan 1970, But from the ame flat-
pane] displays did become commercial prods
wits, drvers and Bming controllers were
essential components, and graphics coatroller
cards (and 1Cs) were and are critical parts of
PCs and other bost systems.

An expansion of high-level electronic func
tions has been an ongoing part of FPD devels

Ken Werner i the editor of Informalson
Display magazine

E Frfermarion Dsplay S0

opment {mil-lne sddressimg 1 oaly one
example). Bul we are pow in the madst of an
cxciting period of rapid expansion, imegra-
tiom, amd repanidoning of clectronic fanc-
tioms. and all of this was evident at SID 2003
Particularly exciting was that early versions
off the Inng-m:,:li-;r-:d glass chassis or sy SlEm-
on-ghass (SO0 could scrually be seen,
although nod meceszarilyin the forms that had
been predicied.

All of whach leads to a warmag for readers
drsplay electronics i wherne vou find 6. and
wihene you [ind it may nod be in a traditonal
L package winh a type number on 6. It may
wind up on the display msell, a a logical core
dropped into somebody else s IC, oron a
praphecs cand mn the display s host system.

Feed Forward Driving™

on & Third-Farty Chip

Feed Forward Driviag™ (FFD™) and over-
drving circuiis (LU s ane e lectronic
Approachcs 10 improviag the switchang spoed
of LCDs, particularly betwoen ome gray bevel
and another. Using knowledge of the carrent
and the desined stae of a subpinel, the driving
cirewit applies a grester vollage difference o
b paxel tham would ordinarly be ased 0
deive it 1o the desired state, which prodeces
faster switching and a substamial reduction in
the “wmeear™ that has bedeviled moving images
om LCD TYs, Only recently availsbie omn
some LCD moduales and complete TV sets -
and now im a mad-sized indusarial LCD> firom
Opirex — FFD) and ODCs ame incorporased inio
thie mnodisles that sn OEM buys from display
suppliers

(3ET-097T 20 100045 1.00 + 00 © 51D 2003

Al SN 2063, Natiemal Semicandincior
intraduced b fesponse-lme conpensation
(RTC Y techmalogy, whech as their verson of
FFD ar ODC. Jien Schuesdder af Nathonal
Semiconductor sabd that the circuiry resides
in the timéng controdler {TOON) bul uses
external SDRAM. Using the circultry, an
AMLCD pame] wend from “normal TET
speeds” 1o [h-meee switching times sithout
any modifications to the panel, Schuessler
sasl. The logical core can go into amybody s
TCON. Mow, said Schoessler, “good
T umages will be nearly a commodity,”
Hannstar { Taiwan ) is using National™s TOON
wilh KTC in #s latest 23-in. LCD-TV panel.

Mational Semeconducion also introduced
lowe-povwer highly integrated chapset = the
FPI¥E12E contrdler’cofumn dnver and the
FPOR3 140 power-supply/gale dnver = for
draving mobile-telephone 2-51 AMLUD pancls
thal support full-color graphics, video, and
sl images. The chipset analyres a histogram
of e image gray levels and decides on the fy
wihether this 15 a hagh- or l[ow-contras! image
I approprac. (e chapsel reduces power to
the backhght wn (BLLUE This, saxl
achuessler. can save 30 mW of the BLL s
full-on power of 150=200 mW for alpha-
MAMErC CORlehl

The PFLA ] 2E alwo allows the aser 1o
select a colof depith of 3.9, 12, or 18 bits for
a trade-off between image quality and batbery
life. The chipset costs 5599 in lots of a
Unansnid

Swpertex (Sunmyvale. Califomial, the man-
ulmcturer of high-voltage mined-wignal [1Cs
amsl MOSFETs, did ned seem o be featuring




anyihing new &t 510, but the company was
showing its line of display drvers for EL,
plasma, VF. and cholesteric displays, as well
ws drivers for EL backlights and prister heods.
Superiey wanis il 1o be Known that the com-
pany designs and manufachures cusiom
drivers,

Microsemvi Corp. announced that its
Integruted Products Growp in Ganden Grove,
(Califormia, had just shipped its mallionth
Ihn-ﬂhhs* extended-lemperature OCFL
imverter used in auiomotive ielemaiics dis-
plays. The company s exhibit Feabared & new
PowerBright™ high-power white LED jup to o
F5mA curment raling ), 1Cs for powerning ns
many as 60 LEDs, varsues power-inverer
muodules. and a light sensor for automatecally
coamlling deplay bnghiness. The LX 1970
wisable=light semmor mimdcs the response of the
haman vissal sysbem. “making it insensitive
1o ultraveodet and iafrared wavelengths that
often coaluse convenional baighiness-conlral
devices,  the company sad. The prce 1s
§1.41 each in lots of 2 1housand. Both sam-
ples and prodoction quastitbes should be avail-
able moar,

Ajpplbid Diata Sysbems (ADS) bocabed in
Columbia, Maryland, was shovwing recent]y
introduced singlesboard computers (SBCs)
based oa Intel's PXAZSS processor, which
incorporates Intel's X5cale ™ technobogy:
“Bag-sysbam graphscs for small compulers,” as
an ADS press release put . What XScale is,
snd ADS"s Fred Salloum, 14 an on-board
graphacs acoclerator that enables displays up
b SVGA and 16-bit color wilhout external
praphics chips or accelerators. “SirongArm s
acoeherator ran o of Eas an S-bet VOA T said
Salloum. “'We have been waiting for
Xeale” The Intel PXAISS uses the ARM
architectne, nconporates sophisticated
POWET-MAENAZENsEnl low power consumpion.
arsd s designed 10 suppon 3 wide range of
wirehess and mevaorking applications, ADS's
4 = fein. AGHK SBC “has vimually all 1O
availsble on 4 single boand that can be enther
populsied of de-populated,” said Salloum. He
abso comameenied that there was a good deal of
interest in the AGK ot 51D 2003, He has said
thai in pasi vears product deshgners came 1o
S1D vo fend the displays that they needad and
were delighted that they also could find the
SBCs o drive them.

Also on display was the 3 x 5-in. PXAZ3S-
powered “Bitsy-X" SBC imended for FDAs
Imtemmet appliances, amd similar applicabons.
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Fig. 1: Thiz diagram of o display subcotem for an advanced cellular leleplione mies Natfomal
Semiconductor s imtelligent power-saving FPDR2IAVFPDOS 28 chipsed ttrodwoed ar SID

2004,

and imerfaces vo FIFDs up w0 XGA. A devel-
opment svstem could be bowghi for abou
3800 amd production units for aboual S400
iprices depend on oplions and on kow many
of those shots are populaced ).

EarthLCD (formerly Eanh Compuer
Technologies, San Juan Capistrapo, Califor-
miay showed its recently imtroduced MDE-001
mARMalsde developmend kit, which is an
SBC powered by an ARMT20T RISC and a
color wach-screen LCD. The key componen
is a Shanp LHT9520 system-on-chip 1C which
combines 3 32-bit ARMT20T, a color-LCD

comtroller, cache, local SRAM, and other
peripherals. mARMalade also includes Ether-
nit. & touch-screen controller, compact flash
and smn media memory slots, two PWs,
4-MB flash. and 16-MB SDEAM, among
other feanares and peripherals, With a 5299
strect price, this is “ibe lowest-cost Linux
embeddad kit on the market today,” said
Randy Schafer. EarthLCIY's President and
Chaefl Design Engincer.

Endicow Research Group (ERG) of
Endicotl, Mew Yok, was showing its broad
range of Baklight invemers. many of which
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are now avanlable with {or without ) on-boarnd
FWHA dimmang. ERG"s Bill Abbogt and Jim
Moronski cxplainesd the sz 1f s now guite
oommon for suppliers of BLLUs 10 be asked to
sapply d=R-1ube units for 21- and 2310
LICDs, bat as tube bengihs get longer. para-
ailacs go up and carrent bleed-off increases
further down the tube. 11 such bes are
dammed by umpde anslog dimmang, the lumi-
nous colummn in the Moorescent ube becomes
shorter, an unpleasant featare Moroaski called
the “thermometer effect.” Another limalation
of analog dimming is low dimming rafos.

FWA dimming solves bath of these problems,

and alsn permits DIP-switch programming (in
wome models) of such things as voltage range
and podanty. wiich are mot standardized

Endicott Besearch Group was also offenng
s Hm Class kvac-prafile 3-W mvener in kil
form that gives LOD designers grealer pack-
aging freedom. The Kit includes the circuit
design, critecal magnetic componenis, and
compiete layoul vahdation. Ras oost as Intle
as 53,00 in prossctbon quantities.

Cremoat Codior Techinalagles |Hereelia
Pitsach. Isracly and Phillps showed a Philips
simghe-chip LCo% serollimg-calor rear-propes-
tion TV uzing Geanoa s five-primany-color
techmodogy. which prodioces a color gomu

B wiader than that of an equavalent three-
primary-color syslem, samd (senoa CEC [lan
Ben David. Becanse a given displaved color
can be produced by a large namber of comba-
nations ol the primares ina muli-pramary
ayatem, a key part of the Cenoa approach, said
Ben David, is the algomibm thal sebecis the
opumal combinaton for each pixel on the fly.
If this becomes popular, the algonthm coald
become another piece of silicon (or another
logacal core) that goes mbo a display:

Loy Corp. (Ontane, Canada) was
showing s Visual Excellence ™ image pro-
cessors hal offer formal conversson for dis-
plays and professsonal applicatnons. Incloded
are devices for HDTY/SDTY de-interlacing
ard scaling (inclading devices that provide
molion adapianon with edge delection)
ard Irapsparent color-space comversion
between YORCr asd RGA for SOTY
broadcast applications.

ST Microelectrantes (Geneva, Switzerland b
wias showang ofl ns ALE famaly af LOD ¢on-
tridlers that dave both coaventional and
“siman pamc]” displays. They integrate up and
down scaling, 9-bit ADC/PLL. on-sereen
display (05D} comtroller. and sSROGB colod
AP A RIrd-genarslsn conkexl-2andiive
scaler vields sharp imape-enhanced text. The

F‘.ﬂ‘- _2'.: En'lnl.u_l.'\lr Hfmpq'rr {.inlur.ll WA PO TR fitn -_r.lrl.-_ri'ff _':-“'-"I'rr.l I:,-|'rj1': MV FFIEF 1A J..'r
Jorm for thote sinunions ta which sendaed packaging does mor fin, or wiven desigrers wiar fo
pil the imverter on a comer of their ovn clrcuil board. The company valtdates e layour ag

et o phe RUF price.

3 imforsmion Digpory W04

ULy controlller allows bordenng. shadowing,
ransparency, fade-in, fade-pul, fonl rotaon,
and four subwindows. The ADEITOOXT
incorporates a programmable timser controller
that provides highly programmable sapporn
tor XCiA “smart panels,” mcluding dual-
function TTL and BSDS output signals, and
thicker detecton and reduction.

Liesegang Electronics { Hanmover, Ger-
many ) was leatuning s LEHEK-Z and LEHK-
AC dasplay=contraller IO, The necently intnge
duced LEHK-IC is an $0C controdler [IC for
high-end digital display applicalions. 1t uses
DSP 10 do scaling, (rame-rate conversion, de-
mnierlacing, 50, and FIF. The chip’s most
snking featare is ils ability to electromically
comec] opiical distonoms such as Keyaone,
barrel. pencwshion, and nle.

Electronics on (zlass

Svatem-on-glass (50MF) was big nows at 510y
2003, b architecturally simipler vanations of
the ol active-miainy hackplane also generabsd
exciement.

Phaseic Logic, Lad, | Cambridge. UK. the
developer ol soluon-proccssed polyvimer-
semiconducion lechnology, showed an expen-
mental display consisting of a Gyricon Madia
SmastPaper ~ bistable display combined wilh
an active-matrix backplane made From ink=pei=
ted polymer electronics. The experimental
disxplay had 63 = 48 pixele at S0 pivels per
inch (ppid on a glass substrate, Larger dis-
playvs, higher resadution. and flexible plastic
subatrales are coming, representatives of both
companies said. Flastic transistors are i a
very early stage of development, bid they
have the patential 10 be very inexpensive,
flexible, large-area displays (and other
electromics

M¥Tech showed a prototype Jkin. CLED
from Chi Mei Opleelectromics, and what 15
imeresting from an electronics perspective is
Lhat the sctive-matns backplane was made
wilh good ald amorphous silicon (3-54)
There are very good reasons why there wene
doubits that a-5 cowld be e o make the
TFTs for OLEDs, mcluding the fact that
CHLEDs are curreni-dnven — st vollage-
driven as LCDs — asd have higher curment
requairements. But IDTech and Chi Mei
Optoslectroaics have suceeeded. using soms
non-standard processing on the a-5i. and
believe it is a critical siep towand creating
alfordable larpe-soreen OLEDs. And they
are mol alome




In Session 4 of the 1echnbcal symposium,
lour papers were devoled po the Teastbiliny of
31 AMURLELs. and the papers came Irom
widely scmiened sources.  The lirs] paper was
from [DTech, Chi Mei Optoclectionics. the
IBM Zuwrich Rescarch Lab. and the IBM T. J
Watson Kescarch Center: the second was from
AL Upironecs | Hunchu, Tawan) asd Unaver-
sal Dhsplay Corp. {Ewang, Mew Jersey
LL5.AC K the thered was Froen the Universsly of
Michagan: and the fourth was Froen the Umi
versly of Michigan and Cyvpress Semsconduc-
for (3an bose, Califorma)

For some time, Toshiba has been leading
the imdustry with backplancs made from low
emperaturne polysalicon (LTHS), whachiis a
higher-pertormance | FT matenal thas a-5i
More recemly. dharp has been making back:
plancs with conbifuoas-grain silicon. an even
higher-pertoamance [T maserial. Other
companies have also been working wilh
cnhanced-pertomance matenals. These
mascrials can be wsed o make TETs smaller
tha: 15 possable with a-51 without COTTPEOITE -
ing porlormancs, which is sttractive for mak-
ing small dasplays walh the Eigh picel denss-
tes rogquired lor the now gencrations of high-
performance cellular telephones and PDAS
That is what Sharp i doing with its newls
introduced family of tramsflactive continuous-
grain=silicon TFT-LCDs for sdvanced cellular
telephones

Lising these hagher-performance semicon-
ductor maderials 1o fabricate electronic com-
ponents other than TFTs on the display glass
has always been pant of the dream. Apd o
510 2003, Toshibe America Electromic
Compomends [ TAEC) showed a prototype
“anput sensor display™ SO0 which has a sen
sor a1 cach subpixel location. Flace a business
card or photograph aganst the display. press
the appropnabe batton, and the display cap-
turcs the image of the object placed agaimst it
much 2% a traditional scanner does, bt with-
ouf moving parts. The carment version is gray
scale, nol cobor

Late in 2002, Sharp made an E-bit con-
trodler using continuous-grain silscon and
has ambitiows plans for making incressingly
spphisticated “smart displays™ using the
material, said Sharp's Joe| Pollack. Sharp is
adding a Cien 4 fab for COMT R~ grain sili-
con o the company's Bailding #3 in Mie. he
said, W

NOVEMBER
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Engineering, Systems &
Applications
SCOTTSDALE, ARIZONA
NOVEMBER 4-7, 2003
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ESI Custom Filters and
Display Enhancing Films

ESI can meet all your filter needs
by cormbining our wide variety of
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LCD-TV Technology

by Gary Feather

’I:-IE SID 2003 symposium marked an excit-

ing year in which key technologists and business
have worked together to create new opportunities
in the display industry. The dark sky and drizzle of
Baltimore could not darken the bright future for so
many new display innovations and innovators.
Walking around the exhibit floor, one was ener-
gized by the excitement generated by the demon-
stration of new display technologies and tech-
niques. Although new is exciting, everyone noted
the unstoppable and unrelenting 30-year develop-
ment march of the LCD. The LCD, which has
experienced dramatic improvements year after
year, is now selling in large numbers for television
application and will no doubt become a consumer-
demanded replacement for CRT television.

The LCD TV has been transformed from a hand-
held TV display novelty to a big-screen solution in
the home today. But what is the future outlook?
Will LCD TV always be second to the current king
of TV displays, the CRT? All of us were around
for the emergence of DLP technology and its
promise at SID in 1996 to replace the rear-projec-
tion CRT. The DLP is just beginning the difficult
task of competing head-to-head with the CRT.
What will be the future of LCD TV?

In 2002, about 1.3 million LCD TVs were sold
worldwide. Stanford Resources expects nearly 29
million LCD-TV units to be sold worldwide in
2007. Not to be outdone, Ross Young of Display-
Search presented their view of the future of LCD
TV, and the forecasts were shattering. They fore-
casted that in 2007 the worldwide LCD-TV market
would exceed 31 million units, with revenues of
over $33 billion.

I had the honor of serving as a panelist on the
evening-panel discussion where I addressed the

Gary Feather is Director of Digital Audio
Visual Systems, Sharp Laboratories America,
5750 Northwest Pacific Rim Blvd., Camas,
WA 98607; telephone 360/817-7759, fax
360/817-8436, e-mail: featherg @ sharplabs.
com.
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potential market dominance of LCD TV in the
future. Dr. Sang-Soo Kim, Executive V. P. of LCD
Development at Samsung, provided his company’s
updates. While Larry Weber defended the current
large-area-display dominance of PDPs, I felt that
none of the panelists doubted the forecasted unit
volumes of LCD TVs. [f the investments made by
Sharp Corp. in their Gen 6 Kameyama facility to
manufacture LCD TVs (in production in Q1 '04)
and the announcement from Samsung of its
planned Gen 7 plant are considered, it seems the
industry is responding aggressively to these fore-
casts. With over 300,000 LCD-TV units sold in
the U.S. in 2002 and a yearly growth rate of over
1009% forecasted for the next several years, the suc-
cess of LCD TVs seems assured. By 2013, itis
forecasted that over half of the TVs sold in the U.S.
will be LCD TVs. This is a transition of a magni-
tude never before witnessed by the display industry.
But why are we buying these higher-priced LCD
TVs instead of CRTs, and what is the message for
future display technologies? Tamaryn Pratt of
Quixel showed me their analysis of placement, use,
and satisfaction obtained from consumers. Quixel
has gathered usage analysis from consumers which

0362-0972/03/1909-03851.00 + .00 © SID 2003

strongly suggests that price is not a key factor in
sales. The LCD TV has created new flexibility for
the TV in the home. The display industry must
search for these new and unique uses created by
new and unique technologies and must create new
markets. Consumers will pay for perceived value;
price is not the only driving factor.

So, can LCD-TV manufacturers really move
from producing large numbers of 13-20-in. units
and 37-in. HD LCD TVs to producing large home-
theater displays that are currently dominated by
PDPs and rear-projection CRTs? At SID, the writ-
ing was on the wall, or, more to the point, LCD
TVs were on the walls. Impressive 40- and 46-in.
1280 x 720 and 52- and 54-in. 1920 x 1080 LCD
TVs were displayed for all to compare. The push
to compete with plasma technology has begun, and,
potentially, LCD TV will soon begin to eat away at
the smaller-sized rear-projection-TV market.

With all the momentum of LCD TV, is there any
more technology work ahead? The answer is a
simple and definite yes. The content of the many
technical talks at the symposium showed the rich
vein of LCD research and innovation being mined
by the display industry. LCD technology develop-
ment has benefited from over three decades of
hard work by display and visual-science
researchers. Hiroshi Take of Sharp conducted a
seminar on LCD TV covering this history.

The growth in the market for LCD TV assumes
and expects significant technical improvements
year after year. Technology developments to fur-
ther improve contrast ratio, speed, backlights, sig-
nal processing, aliasing and artifacts, scaling,
dynamic range, and color gamut, and lower the cost
of manufacturing will provide innovative opportu-
nities in the display industry for decades to come.
Poster papers as well as the traditional oral techni-
cal presentations at this year’s SID symposium
explored and proposed innovative ideas in many of
these important topics.

SID members should be proud of the significant
contributions made in this industry in the past three
decades and are, [ hope, excited about the great
future ahead for all of us.



Predicting the Future

by Yoichi Taira

I always gain a lot of insight by
strolling around the SID exhibition and
by joining discussions during the sympo-
sium. This year, again, there were many
surprising accomplishments displayed at
the exhibition, although the real value of
some of them could be easily overlooked.
Here are some particularly interesting
ones that I observed.

The demonstration of a bright and large
amorphous-silicon TFT-based OLED was
a surprise. There were quite a few
polysilicon TFT-driven OLEDs that
looked as though they could have been
used in a product because of their pack-
aging and perfection. Large 62-in. PDPs
and 40-in.-and-over TFT-LCDs displayed
amazingly vivid images. The presence of
a high-contrast large projection screen
might indicate a forthcoming outbreak of
projection-type devices. There were
numerous impressive new materials,
components, design tools, and software.

These accomplishments were really
impressive, but we must not forget that
they were not a result of business-as-
usual activities. Often, they are the result
of tremendous effort that includes blood,
sweat, and tears. The electro-optical effi-
ciency of OLEDs, for example, is much
better now than what was demonstrated a

Yoichi Taira is Senior Consultant Researcher
and Senior Technical Staff Member at the
IBM Research Japan Tokyo Research Lab-
oratory, 1623-14, Shimotsuruma, LAB-S76,
Yamato, Kanagawa 242-8502, Japan;
telephone +81-46-215-4875, fax +81-46-273-
7413, e-mail: taira@jp.ibm.com.

few years ago. This is the result of inno-
vative scientific study on the way the
materials are used together with the
development of advanced new materials.
Impressive displays are the result of

| underlying material and technology

R&D efforts.

NHK’s weekly documentary TV pro-
gram “Project-X" is well received in
Japan. In each 45-minute program, a
real story about the accomplishment of a
very difficult project is reported. It is
appealing to see the project leaders’
ambition, devotion, discouragement, and
joy and sorrow after the project is suc-
cessfully completed. The pioneering
development work on LCDs and PDPs
was previously presented. I am sure that
all of the excellent work here at SID
2003 deserves its own “Project-X"
story.
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Workers in technology areas always
want to do a great job. In the display
area, it might be achievement of the
dream of a new high-performance dis-
play. However, we are not sure what is
required to maintain such a long-term
R&D project. The keynote addresses of
the symposium were both timely. In par-
ticular, the talk by Dr. James Stoffel of
Eastman Kodak Co. gave a valuable hint
in answering the question of how we can
sustain a long and difficult R&D program

| in the information-display business.

Traditionally, we aim high or set a very
high goal so that our output is maxi-
mized, but R&D times tend to be long
because the goals we set are difficult to
achieve. And for businessmen, a long
time is a risk because predicting the
future is not very accurate. What I
learned from Dr. Stoffel’s talk is to uti-
lize R&D results in near-term products
rather than waiting for the completion of
the entire development project.

In fact, our ability to accurately predict
the future is quite limited, especially in
the time frame during which a technology
is developed and applied to a product.
The researchers in R&D know a great
deal about the principles and the chal-

| lenges of the technology, but have very

little knowledge about how customers
will accept the new technology, service,
or products. If, in addition to obtaining
an excellent technical result, we also are
concerned about how to achieve the goals
in a short period of time, it is more likely
that our ambitions will come true. ll
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The First S

by Joe Hallett

ALMOST 40 YEARS AGO, the first
annual Symposium and Exhibition of the
Society for Information Display was held in
Santa Monica, California, with an attendance
of 400. This year, in Baltimore, about that
same number met for the first SID Business
Conference while thousands attended the
symposium and exhibition.

In the early '60s, the display industry’s
focus was on Government-sponsored R&D
and applications. Now, consumer products
take center stage. Then, engineers were
struggling to reach a target price level of $10
per digit of numerical display. Electro-
luminescent flat displays began to emerge
from the laboratories, but only the space pro-
gram could justify their expense. Yet even
then — back in the Dark Ages — proposals for
display R&D featured pictures of TVs of the
future that hung on the wall like today’s LCDs
and PDPs.

The contrast between these two SID events
is illustrative of how far the display industry
has progressed. Adding the business confer-
ence this year was a major step for the Soci-
ety.

“I had to convince SID that it was a good
idea,” said Elliott Schlam of Elliott Schlam
Associates, who conceived of and organized
the Business Conference. “Displays are a big
business. It was important that SID recognize
that its service to the display community has
been incomplete without covering business
issues.” A late surge in interest carried the
number of attendees well beyond early esti-
mates. “We had hoped for between 100 and

business conference

Joe Hallett is a business consultant located at
22370 8. W. Grahams Ferry Rd., Tualatin, OR
97062-8022; telephone 503/692-5554, fax
503/692-5649, e-mail: joeh24@aol.com. He
has been actively involved in the display
industry for over 30 years.
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200 participants,” said Schlam. “We are very
thrilled with over 400.”

The Business Conference, which was held
the day before the exhibits opened, provided a
good reality check before viewing the exhibits
and demonstrations. “It is not about technical
fantasy,” said Schlam. “It really is about busi-
ness.”

“We invited top-notch speakers,” he contin-
ued. “There is so much going on with the
competition between liquid crystal and plasma
for big-screen TV, and monitors are getting
bigger.”

Harrie Brunklaus, CEO of Philips Electron-
ics New Displays Business Development,
keynoted the session by describing a world in
which consumers could experience technol-
ogy that adapts to their needs. Examples
ranged from a video-enhanced “social event,”
in which separated friends and family mem-
bers could share a sports event, to an “adap-
tive ambient” that provided activity-appropri-
ate home lighting and background music. *It
is all about humanizing technology,” he said.

Two speakers, David C. Nagel, CEO of
PalmSource, Inc., and Bernard Masson,
President, Display Group, Eastman Kodak
Company, described ways in which the
display industry is driving a variety of non-
television products, especially portable items
such as PDAs, telephones, cameras, and
games. Advances in LCDs and OLEDs are
removing significant barriers. For example,
the OLED viewing screen in Kodak’s new
EasyShare digital still camera has a wider
viewing angle than that of the previously used
LCDs, making it easier to use the camera for
overhead shots. Transflective LCDs provide
improved viewing in both brightly lighted and
darkened environments, a great advantage for
PDA and cellular-telephone users.

An overview of microdisplays for small-
and large-display applications was given by
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Business Conference

Robert L. Melcher, Chief Technology Officer,
Three-Five Systems (and soon to be the CTO
of Brillian Corp., Three-Five Systems’ new
microdisplay spin-off). He expects to see the
rapid market growth of rear-projection dis-
plays and for “embedded” displays, including
video headsets, electronic viewfinders, and
wireless products. The integration of optics
and electronics at a subsystem level will con-
tinue to be essential.

Citing examples of large LCDs embedded
in countertops and wide-format computer
monitors showing multiple windows, Bruce
Berkoff, Executive V.P. for marketing at
LG.Philips LCD, emphasized the importance
of larger screen area and more “screens per
person” in order to make a growing quantity
of information available where and when it is
needed.

While presenters showed that viable display
opportunities exist across a spectrum of screen
sizes and performance, it was large-screen TV
that generated the most attention. The stage
was set by the market watchers: Sean Wargo
of the Consumer Electronics Association
(replacing the previously announced Todd
Thibodeaux); David Mentley, V.P. and large-
screen-display specialist at iSuppli/Stanford
Resources; and Ross Young, President,
DisplaySearch. Each presented voluminous
charts to support expected major market
growth for large-screen displays, driven by

| digital television.

The state of industry readiness to meet
market needs for large-screen LCDs was
addressed in detail by several speakers.
Vincent F. Sollitto, President, Sollitto
Associates (and soon to be President and CEO
of Brillian Corp.), discussed capital equip-
ment and revenue issues for AMLCD manu-
facturers. Jun Souk, Executive V.P. of the
AMLCD Division of Samsung Electronics,
Co., Inc., presented a review of manufactur-



img=coonomics ixsses, including the prospects
for improving the performance and cost of
large LCD panels.

% aimilar range of issues related o plasma.
display panels was covered by Tadatsuga
Hirose, Ceneral Manager of Product Design,
Fojitsu Hitachki Plasma Desplay, Lid.

Ellioit Schlam concluded the session by
icmching on some of the up-and-coming tech-
niplogies (the buzzword is “disnuptive™),
imzluding LED arrays for large saper-bright
signoands, electromic “paper” that requires no
standby power, and some flal-display teche
nizhogies that offer the potemtial for very low
mexnufacfuring cosk

i fter 3 long day. the audience apparenily
went away happy. “Even at 5:30 we had a
full crowd,” said Schlam. “People staved an
exira hour o make up for lost time,” | Despite
the moderalor’ s eamesd call for discipline

thene shall be no breaks™ = the conference
was forced o evacuate the meeting room

several times because of an apparently fauliv
alarm ANERICETE. )

510 alsn must have been happy about the
Medgling Bosiness Conference. 1 have been
asked to put one together aganin mext year,”
Schiam said. A CD-ROM containimg the con-
ference presentations is gvailable by contact-
img officedsid arg [ ]
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honors and awards

SID 2003 Honors and Awards

Tsutae Shinida was awarded the Braun Prize for work on color plasma displays,
Webster E. Howard was awarded the Rajchman Prize for contributions to the research
and development of many flat-panel-display types, and Shunsuke Kobayashi received
the Lewis and Beatrice Award for longtime service to the Society.

by Stephen P. Atwood

’I:IE Society for Information Display’s

annual awards banquet, held on the Monday
evening of Display Week, is a notable element
of the annual Symposium because it recog-
nizes the outstanding contributions of profes-
sionals who have helped create the interna-
tional display industry. It also allows the
Society to honor the many volunteers who
have helped build SID.

This year, the Karl Ferdinand Braun Prize
was awarded to Dr. Tsutae Shinoda *“For his
pioneering inventions and outstanding contri-
butions to commercializing color plasma
displays.” Dr. Larry Weber, Honors and
Awards Committee Chair, expressed his belief
that Dr. Shinoda was probably the “most
famous plasma-display person in the world.”
This was high praise coming from Dr. Weber
who was also honored by the Society with the
Braun Prize in 2000 for his work on plasma
displays. Dr. Weber went on to say that Dr.
Shinoda was the one that solved many of the
fundamental problems that made color plasma
technology practical.

A graduate of Hiroshima University,
Hiroshima, Japan, in 1973, Dr. Shinoda
finally completed his Ph.D. in 2000 from
Tohoku University, Sendai, Japan. In

Stephen P. Atwood is the Engineering Man-
ager for Three-Five Systems, Inc., Advanced
Video Technologies, based in Marlboro, MA;
telephone 508/485-3380, fax 508/485-3509,
e-mail: satwood@mail.35sys.com. He is also
Director of the New England Chapter of SID.
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between, he gave life to a number of key
discoveries, including two- and three-
electrode surface-discharge technologies, the
striped-rib and striped-phosphor configura-
tions for low-cost manufacturing, and the
address-display-period-separation (ADS)
method that enabled the display of full 24-bit
color. These technologies are now the stan-
dard technologies used for all practical color
plasma displays.

Dr. Shinoda has worked for Fujitsu for
most of his professional life and was also the
first student of the very well-known Prof.
Heiju Uchiike from Hiroshima University,
whom he thanked *“for being his teacher and
loyal friend for over 20 years.” Shinoda-san
is a Fellow of SID and holds 59 patents,
including fundamental patents for color PDP
devices.

The Jan Rajchman Prize was awarded this
year to Dr. Webster E. Howard “For his out-
standing contributions to the research and
development of many flat-panel-display
types.” Dr. Weber pointed out that Dr.
Howard had probably helped develop every
conceivable flat-panel technology during his
distinguished professional career. An alumni
of Carnegie-Mellon University, Dr. Howard
completed his Ph.D. in physics at Harvard.
He joined the IBM T. J. Watson Research
Center, and over the next 32 years lead
research into plasma displays, thin-film elec-
troluminescence, CRTs, and TFT-LCDs. Dr.
Howard was instrumental in the formation of
DTI, the groundbreaking AMLCD manufac-
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turing joint venture between IBM and
Toshiba. From IBM, Dr. Howard moved to
AT&T, where he was the Director of High-
Resolution Technologies and a consultant to
Bell Laboratories. Most recently, he was the
Chief Technology Officer at eMagin Corp.,
where he led the development of OLED
microdisplays on silicon.

In his comments, Dr. Howard explained
how display development is truly a “team
sport’” because so many different fundamental
scientific disciplines are required to achieve
success. He also pointed out that the award
was especially meaningful to him because its
namesake, Jan Rajchman, built the first
active-matrix display at the David Sarnoff
Institute (then RCA Laboratories) using elec-
troluminescent technology. He is a Past-
President of SID and a Fellow of the Ameri-
can Physical Society, IEEE, and SID.

The Lewis and Beatrice Winner Award for
distinguished service to the Society was
awarded to Dr. Shunsuke Kobayashi *“For
outstanding service and contribution to the
Society, especially his efforts to make SID
truly international.” Dr. Kobayashi received
his Ph.D. from the University of Tokyo and
is currently Professor of electrical engineering
at the Tokyo University of Science in
Yamaguchi, Japan. He is a former recipient
of the Jan Rajchman Prize (in 1995), holds
45 patents, and has published an astounding
223 papers.

Prof. Kobayashi helped organize the first
large-scale display conference in Japan, is

—




Dr. Tsutae Shinoda

Founding Chair of the SID Display of the
Year Award Committee, and has been an
invaluable coach helping overseas speakers
better prepare for presentations at the Sympo-
sium. He served as Asia Regional V.P. of
SID from 1992 to 1994, became a Fellow of
SID in 1987, and has continually supported
SID and its members with his skill and time.

The Society also conveyed the grade of

Fellow for unusual professional distinction on
six recipients.

* Dr. William P. Bleha for the invention,
nurture, and implementation of large-
screen projection-display technology
based on reflective liquid-crystal devices.

* Dr. Shui-Chih Alan Lien for his many
contributions to the science and tech-
nology of liquid-crystal displays.

* Dr. Eli Peli for outstanding contributions
in the application of vision science to
information-display technology.

SID Honors and Awards Nominations
See page 92 of August issue
Nominations Due October 17, 2003
e-mail: sidawards@sid.org

Dr. Shunsuke Kobayashi

* Mr. Gary K. Starkweather for invention
of the laser printer.

¢ Dr. Edward H. Stupp for outstanding
technical leadership and contribution to
liquid-crystal projection displays.

* Dr. I-Wei Wu for outstanding technical
contributions and leadership in the devel-
opment of low-temperature polysilicon
displays.

Six distinguished scientists also were rec-

ognized with Special Recognition awards.

* Dr. Amalkumar P. Ghosh for develop-
ment of novel production-worthy pro-
cesses for OLED displays and FEDs.

* Mpr. Paul E. Gulick for outstanding
entrepreneurial accomplishment found-
ing several successful projection-display
businesses.

* Dr. Jin Jang for outstanding contribu-
tions to novel thin-film-transistor tech-
nology for LCDs.

Dr. Webster E. Howard

* Dr. Noboru Miura for his leading
research and development of phosphors
for full-color inorganic electrolumines-
cent displays.

* Dr. Terence J. Nelson for sustained and
dedicated service to SID both at the
chapter level and the international level.

* Dr. Michael D, Wand for pioneering
work on the formulation and synthesis of
wide-temperature-range ferroelectric
liquid-crystal materials.

In closing, Dr. Weber thanked the hard-
working members of his committee and also
expressed gratitude and appreciation to Thom-
son for sponsoring the $2000 stipend included
with the Braun Prize and Sharp for sponsoring
the $2000 stipend included with the Rajchman
Prize. B
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evening panel

Battle for Big-Screen Bucks

by Joe Hallett

NOT FAR FROM Baltimore Harbor,

where a famous battle inspired Francis Scott
Key to compose The Star-Spangled Banner,
SID 2003’s own “Battle for Big-Screen Big
Bucks™ drew an attentive crowd of about 400
attendees away from the lure of the Baltimore
Inner Harbor’s good food and history.

The discussion quickly focused on issues
that affect television, continuing a theme that
began with the first SID Business Conference
held earlier in the week [please see the
author’s Business Conference review article
in this issue — Ed.]. The Consumer Electron-
ics (CE) market — rather than the information-
technology (IT) market — is expected to be the
source of the “big bucks,” even though it is
not quite clear where ordinary folks will find
those big bucks to spend.

The issues were debated by a blue-ribbon
panel representing a variety of technology
interests.

Moderator: Charles McLaughlin,
McLaughlin Consulting Group

Panelists:
* AMLCDs
* Gary Feather
Director, Digital Audio Video Systems,
Sharp Laboratories America, Inc.
* Sang Soo Kim
Executive Vice President, AMLCD
Division, Samsung Electronics Co., Inc.
* Projection
* Peter Van Kessel
Manager, ASIC Development, DLP
Products, Texas Instruments, Inc.

Joe Hallett is a business consultant located at
22370 S.W. Grahams Ferry Rd., Tualatin,
OR; telephone 503/692-5554, fax 503/692-
5649, e-mail: joeh24@aol.com. He has been
actively involved in the display industry for
over 30 years.
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* Dave Slobodin
CTO, InFocus Corp.
* Plasma
= Larry Weber
President & CEOQ, Plasmaco, Inc.
* Harm Tolner
Consultant and PDP pioneer

Moderator McLaughlin sounded a bit like
his slightly more famous TV namesake,
giving the panel ample challenges to fill the
2-hour session while limiting their focus to a
S-year time frame.

Whether digital video comes from TV
broadcasts, DVDs, digital cable, or satellite
services, it increases choice and quality. “The
high quality of DTV video and audio drives
consumers to upgrade. Dramatic image
improvements are most obvious on big
screens.”

By 2007, the market for big-screen (greater
than 30-in.) TV sets should be in the range of
30-45 million units, according to data from
various sources, assembled and summarized
by McLaughlin, and shown in Table 1.

McLaughlin closed with some predictions.

* “We expect that the worldwide digital-
TV market will grow to US$75 billion,
the equivalent of 30 million TV sets,
over the next 5 years.

* “The global market for large-sized LCD-
TV panels will reach 28.8 million units
by 2007, up from 1.4 million units in 2002.

* “Plasma-display-panel televisions, LCD
televisions, DVDs, digital cameras, and
automobile-navigation systems are the
only growing markets.

» “The invasion of plasma color TV and
rear-projection TV may force 34-in.
CRT TV to withdraw from the domestic
market.”

The panel discussion explored several over-
lapping topics. What is the relative impor-
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tance of image size, image quality, reliability,
and the “attractiveness” of the competing
products? Which technologies will dominate
in various size ranges? What is to be the role
of rear projection using both CRT and
microdisplay technologies? How will the
various technologies compete over the next

5 years for shares of the TV market? Will
customers really buy these displays and where
will they get the money?

“Large-screen displays are defined by
cost,” said Peter Van Kessel. “In 5 years, it
will be whatever technology you can buy for
$1700 (an average price for today’s projection
CRT TV set) ... 1080i or 720p will make
inroads below this price point.”

The impact of HDTV continues to be
unclear. Harm Tolner noted that high defini-
tion is found in Japan but not in Europe, while
according to Larry Weber, “It does not pay to
have a full 1920 [rows of] pixels for HDTV.
They will not be seen. For that a 70-in. panel
with at least 3 million pixels would be
needed!”

“The market has room for many price
paths,” agreed Dave Slobodin. “There will be
plenty with 480p in smaller sizes and 720p or
1080i for larger sizes.”

Larry Weber suggested that LCDs would
dominate below 30 in., while PDPs would
dominate above 40 in. “Thirty inches is ‘itty
bitty” for plasma ... PDPs can go where LCDs
and CRTs can not go.”

Dave Slobodin said, “LCDs will squeeze
plasma; microdisplays will produce competi-
tion and affordability ... front projection will
become an acceptable solution and will
become more viable as awareness grows.”

Gary Feather said, “The market is so big
that there will be no winners and no losers in
any of the markets. A “puny” 1.3% market
share would let us eat well!” Image quality is
a moving target. Buyers are being educated to




increase their expectations about a “good
picture.”

Harm Tolner agreed with Bernard J.
Lechner’s comment from the audience that
the big advantage of CRTs is “punch” (peak
brightness) not provided by other technolo-
gies. “The challenge is how to penetrate the
CRT market. Peak luminance is essential, and
perfect black is needed for home cinema
regardless of brightness ... with no ‘dirty-
window’ effects.”

The question of when display measure-
ments will be standardized drew mixed
responses. “There is not much hope for stan-
dards any time soon.” “Standards efforts are
sporadic.” “There are ANSI standards for
projectors.” “There is tremendous activity at
IEC working groups 2 and 4.” “Standards are
available — encourage manufacturers to use
them.”

Will consumers really buy big-screen TV?
A 3MPO survey indicates 30% of U.S. house-
holds want big screens, according to Chuck
McLaughlin. Experience with the ramp-up of
home-PC sales in the early 1990s and the
explosive growth of DVD sales suggests that
“where there’s a will, there’s a way.”

It is not just about technology. The variety
of TV big screens gives prospective customers
a chance to be creative in interior decorating
and in the ways that they use technology in
their homes. “LCDs are welcome in the
home,” suggested Gary Feather. “People cre-
ate environments. They like the look, light
weight, and energy conservation of LCDs
compared with CRTs and PDPs.”

It is not just the image quality, either. They
are accustomed to seeing CRT projection sys-
tems at a sub-$2000 price point. “The first
thing seen after the picture is the price,” said
Peter Van Kessel.

Dave Slobodin commented, “Customers
will be the big winners as technologies con-
verge, and there are lots of options to [buy
larger] screen sizes and higher image quality.”

Reliability is a tricky issue because a consumer
may have trouble differentiating between fail-
ures and routine maintenance. And as noted
by Sang Soo Kim, “There are different defini-
tions of ‘end of life’ for LCDs and PDPs.”

“The consumer needs to know the ground
rules going in,” suggested Van Kessel. “[He
or she] may have to replace a lamp sometime.
We are seeing improvements from lamp sup-
pliers.” The question took on a different
meaning for Larry Weber. “Life is not an
issue ... a display is obsolete after 13 years.”

The key question “What can 1 buy for
$2000 in 5 years?” brought a variety of
responses. Dave Slobodin said, “good-quality
55-60-in. DLP rear-projection displays, 42-in.
LCDs, and plasma.” Harm Tolner suggested,
“32-in. PDPs ($1600) or 37-in. PDPs $2000.”
Chuck McLaughlin commented that “rear-
projection products will challenge PDPs in the
marketplace.” Peter Van Kessel said, “I
expect that LCDs and PDPs will dominate
smaller 30—40-in.-diagonal screens. Above
40 in., I expect projection to dominate.”

Although everyone seemed to agree that
digital TV is a major driving force behind the
consumer’s interest in big-screen sets, there
was some disagreement about the role of
high-definition TV. Bernard J. Lechner, a
longtime advocate of high-definition TV, took
issue with some comments made by the pan-
elists that high definition was not fueling TV
growth. “You cannot discount high defini-
tion; 720p and 1080i are available on 1000
TV stations every day. Sports are important
and [require] a big screen — at least 60 in. in
16 x 9. We will see lots of high definition.”

Table 1: Market Predictions for Big-Screen TV Sets

2005 Forecast 2007 Conservative 2007 Optimistic
Technology (M units) (M units) (M units)
Rear-projection TV 4.0 5.0 8.0
Front-proj-ect_ion TV 0.2 1.0 5.0
PDP 0.3 3.0 7.4
AMLCD = 3.0 19.1
CRT Direct View 10.6 16.0 5.8
Total 12.1 28.0 453

(Sources of data: FCR, DisplaySearch, PMA, TSR, 3MPO, iSuppi, MCG)

It was stated that the ubiquitous CRT pro-
jection TV set is a difficult target for mar-
keters of other display technologies. CRT
projection “works,” and current projection TV
sets are relatively inexpensive compared with
those that are based on flat-panel technology.
But there is an opening for microdisplay-
based projection.

The renewed single-session format of SID’s
evening panel worked well. Discussion was
spirited and to the point. At the end, Chi Mei
Optoelectronics Corp. received well-deserved
applause for its sponsorship of this session
and for providing refreshments. H
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backlight

continued from page 56

AMOLED venture with Sanyo Electric Co.
called SK Display, and it recently added
Varitronix International, Ltd., to its long list
of OLED licensees, which includes Denso,
eMagin, Lite Array, Nippon Seiki, Opsys,
Pioneer Electronics, Ritek, TDK, Teco Elec-
tric & Machinery Co., Rohm, Sanyo, and
ULVAC Japan.

The Gen 3 materials improve luminance (or
reduce power) by about one-third over the
company’s Gen 2 materials, Kodak estimates.
The new Gen 3 red has about 250% better
luminous efficiency than the Gen 2 red, and
the green efficiency of the Gen 3 color suite
more than doubles that of the previous ver-
sion. The new Gen 3 blue, however, has only
about half the efficiency of Gen 3 blue. The
reason, according to a Kodak white paper, is a
“more equitable power consumption per
[three-color] channel.” The aggregate result

of Gen 3 RGB is an estimated 37% power
savings — in one example, for a white image
of 120 nits.

OLED-materials suppliers, such as Covion,
Cambridge Display Technology, and Dow
Chemical, are also forging ahead on effi-
ciency, lifetime, and color purity issues, and
work by Universal Display Corp. and several
FPD partners in phosphorescent materials
promises to make great leaps in efficiency.
Thus, “good enough™ will quickly become
“even better.”

Certainly, OLEDs will also carve out some
space in small-display applications beyond
cellular telephones and PDAs — in hand-held
consumer gear such as MP3 players, for
example — and in the many instrumentation
applications that now rely on LCDs, VFDs, or
inorganic LEDs. But as for the 13-, 15-, 20-,
and 24-in. OLED prototypes we have seen

over the past few years, do not expect them to
become commercial products in the near term.
For the most part, OLED makers are just get-
ting the first-order problems solved for small
passive-matrix monochrome OLEDs.

Yes, the OLED has made a very auspicious
beginning, and its greatest days are still to
come. But at every step into a new applica-
tion area, it will come up against entrenched
competitors, including the LCD. What the
LCD reminds me of most is a virus, recur-
rently mutating to meet new challenges and
constantly reinventing itself. Could the
OLED be the antibody that will free the world
of the juggernaut LCD virus? That is not
likely in the foreseeable future. l

David Lieberman is a veteran display
Journalist living in Massachusetts.
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Looking at OLEDs

by David Lieberman

We do not yet live in the age of the OLED, but we
have clearly entered the era of OLED branding.
DuPont Displays now has its Olight®, Kodak its
NuVu®, OSRAM its Pictiva™, and who knows what
cutesy label is next on the marketing horizon? All
this branding of an electro-optic (or is that optoelec-
tronic?) component may seem kind of corny and it reeks of Intel-inside envy,
but perhaps OLED makers may be forgiven their sincere enthusiasm for an FPD
technology that really shines.

It is worth noting that, historically, an FPD technology does not come to mar-
ket when it is perfect, but when it is “good enough” to capture a slice of some
market segment. It is also worth mentioning, to those who see OLED TVs and
monitors just down the road, that OLEDs will start off on the small side and
mostly in monochrome versions. Passive-matrix monochrome is “the ticket of
entry to a real market and a substantial market,” says Tom Miller, General
Manager of DuPont Displays, “but full color is where the action is.”

How good is good enough? I have not yet bought a car that has an OLED
audio system, nor have I seen any data on those OLEDs’ performance, lifetime,
or durability; and I have not yet discovered any field anecdotes or encountered
any user feedback about OLEDs in automobiles. The reviews of Motorola’s
StarTac cellular-telephone venture into OLEDs were mixed. My kids did not
give me either a Norelco—Philips Sensotec electric razor or a Kodak EasyShare
digital camera for Father’s Day, so in the absence of any evidence (I solicit your
experiences with OLED-based products), my only real way of judging is to
resort to the ultimate judge when it comes to evaluating FPDs: the human eye.

My eye says OLEDs are good enough for cellular telephones and, in side-by-
side comparisons of LCD and OLED PDAs, the upstart OLEDs also fare very
well. As emissive displays, they shine in a way that reflective/transmissive
LCDs do not, and this is simply very pleasing to the eye. Show consumers two
otherwise identical cellular telephones, side by side, one with an LCD and one
with an OLED, and they will choose the OLED model every time, I suspect.
(But how much extra they would be willing to spend for it is still an open ques-
tion.) And yet, perhaps, I have not seen the latest, greatest AMLCD cellular
telephones; and perhaps polysilicon will improve the picture for AMLCDs.
Then again, I have seen some LCDs — coupled with phosphor, if I remember
rightly, that glow nicely and compare favorably with OLEDs in cellular-
telephone-type applications on the aesthetic front.

And we are just at the beginning of things for OLEDs, which will have more
to offer the consumer than just a nice glow. All along, the OLED makers have
claimed a power advantage over some types of LCDs, and that is an important
factor for battery life in hand-held consumer products. No real-world data has
yet been presented to prove the point, however. Nevertheless, recent advances
in the efficiency of OLED materials have been major, as have lifetime improve-
ments and color purity as well. And coming generations of OLEDs will have a
more powerful story to tell.

Kodak, for one, recently announced a third-generation suite of color-OLED
materials that provides a nice boost in efficiency. The company has a joint

continued on page 54
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