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i News

TOMOTO LSl introduces new driver IC for LTPS TFT-LCD panel

Korea - Rising demand for LTPS for
digital cameras due to its high
resolution and low cost, TOMOTO LSI
(www.tomotolsi.com) added a new
LTPS TFT-LCD driver IC (TL1206) to
the lineup. Supporting QVGA
(240x320) resolution and 260K colors,
it minimizes the size with 12 channel
sources at

improved power

consumption.

The TL1206 will be churned out for
the market, starting from the third
quarter of this year. Soon-yang Hong,
the president of TOMATO LSI said:
"TOMOTO LSI focuses on advanced
product development to lead a variety
of display markets including TFT-LCD
Drive IC and LTPS."

With the TL1206 newly launched to
meet with an ever-growing display

drive IC market demand, it will
continue to project further product
development, he noted.

The world's first smartcard with a built-in flexible display

Korea / USA - SoftPixel
(www.softpixel.co.kr) and TRI-D
systems (www.tri-dsystems.com)
team up to develop the world's first
"super” smartcard incorporating therein
a flexible information display in
accordance with ISO standards. Unlike
the conventional LCDs on glass
substrates, the flexible display is based
on thin plastic films, and hence is
extremely thin, readable, and flexible.

It is the first to implement a flexible
display in a smartcard. The "super"
smartcard are well suited for the
creation of password keys, the
confirmation of transaction amounts, or
the illustration of current balances,
providing added convenience and utility
to current smartcards.

"The market opportunity for this type
of smartcard is immediate and
limitless", said H. S. Kim, CEO of

SoftPixel." Meanwhile, the company
recently completed a new fab for
volume-production. Mass production of
the smartcard is projected to start in
June, 2006.

PivotR Pro software selected for new ASUS 19-inch display

USA - Portrait Displays
(www.portraitdisplay.com) announced
that ASUSTeK Computer (www.asus.c-
om) had added its own Pivot Pro
software to the new wide-screen 19-
inch LCD rotational display model. The
new ASUS PW191 wide-screen
(16:10) 19-inch LCD display will
include Pivot Pro software, allowing on-
the-fly 90-degree landscape-to-portrait
viewing along with the world's broadest
compatibility of legacy and current
operating systems and graphics chip

sets.

Featuring ASUSTeK's ZBD customer
guarantee replacement policy for LCD
panel quality, the PW191 combines a
rotational hinge design with Portrait
Displays' Pivot Pro software to enhance
productivity. This combination gives
users more flexibility as they can type
e-mail, surf the web, and run any
applications in either portrait or
landscape view - increasing the
customer's productivity.

With world-class engineering and

offices and subsidiaries located in all
corners of the world, ASUSTeK
provides innovative solutions to
consumers, businesses, and OEM/ODM
customers, and has won 1706 awards
in 2005.
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AU Optronics to merge Quanta Display

Taiwan N AU Optronics
(www.auo.com) and Quanta Display
(www.qgdi.com.tw)
agreement to merge Quanta Display
Inc (QDI) into AUO. The consolidation
date of the merger is targeted for
October 1st, 2006.

After the merger taken place, two
board members of AUO's Boards of
Directors will be appointed by QDI. Mr.
KY Lee and Mr. HB Chen will remain as
Chairman/CEO and President/COO of
AUO, while Mr. CC Liang will be
appointed as Vice Chairman.

Quanta's Chairman Larry Lam stated
that the strategic partnership combines
the unique complementary strengths

signed an

of both companies, especially in
technology, product mix, customer
portfolio, and different generations of
manufacturing facilities.

HB Chen, AUQ's President, added
that the synergy of the consolidation
would be demonstrated in three
dimensions: Firstly, the supply chain
consolidation will be essential to the
purchase of key components and the
close partnership with supplier;
Secondly, the research and
development consolidation will expand
design expertise and solidify a robust
intellectual property portfolio; Lastly,
the consolidation will leverage mutually
complementary product portfolio of the

two companies, espedially for notebook
computers and TVs.

All of these factors will allow AUO to
bring the strengths of both companies
together and raise its international
competitiveness in TFT-LCD industry
characterized by fast development and
the growing
concentration

trend towards

of capital and
technology.

Meet
Display T
at SID 2006 in
San Francisco,
U.S.A. in June

Displaychips introduces DC-DC converter-integrated OLED driver chip

Korea - Displaychips (www.display-
chips.co.kr) announced the launch of
OLED driver chip (DC3100), which
integrates DC-DC converter for the first
time in the world. The chip doesn't
need an additional external DC-DC
converter to drive the passive-matrix
OLEDs, resulting in 10 to 15 percent
cost reduction of the module assembly:
65K-color, 96 x 96 PM OLED modules,
for example.

With a DC-DC converter integrated,
the DC3100 offers an easy-to-change
drive and a lower application cost. "To
drive the PM OLEDs required a high
voltage of 16V before so the OLED
modules had to have an additional DC-
DC converter separately. However, our
technology highlights the integration of

'OLEDs ASLA 2006
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the DC-DC converter to save the
space," commented Wonkee Lee, CEO,
Displaychips.

Based on a 0.20 micron CMOS
process, the chip adopts a low current
consumption algorithm backed by a
patented technology. The 'pre-charge'
technology reduces power consumpt-
ion to 50 percent of the established
OLED driver ICs,

Internal DC-DC converter is 6 to 18V,
and external power is 6 to 21V. Power
supply for logic is 1.7 to 3.3V, and
power supply for analog is 2.4 to 3.3V.
OLED driver supply from booster or
external is 5.0 to 18.0V. Adjustable
frame frequency is 60 to 150 frames
per second.

The OLED driver IC with 96 commons

and 288 segments for 65,536 color
driving stores the serial or parallel BIT
data transferred by the MPU on the
built-in RAM (147,456 bits for graphic)
and generates the signals to drive an
OLED panel.




Market Issue

Will Korea continue the market leadership?

By Douglas Kim, Publisher & Editor (Douglas @displayplus.net)

While the two Korean giants - Samsung
Electronics and LG Philips LCD - are
leading the LCD panel manufacturing
market, the local equipment providers are
suffering  from poor business
environment.

Samsung Electronics, which established
a joint venture with Sony, S-LCD Corp., in
Korea, in April 2004, recently announced
a massive plan to cash into some $2
billion to the LCD production line. This is
supposed to meet skyrocketing demands
for flat-screen TVs with a monthly
production capadty of 50,000 panels next
year, in addition to existing monthly
capadity of 60,000 panels.

The Samsung group has been
pioneering the market through a huge
volume of investments, and this, together
with its everlasting rival - LG -, resulted in
the launch of the 7G LCD produdtion line.
Their quick move touches both PDPs and
OLEDs that Samsung SDI now apparently
takes a leadership in an OLED market.

For LG Philips LCD, the recent new
record of 100" panel development in eight
months was newsworthy enough. While
the company boasts of the world's largest
100" LCD panel (1,950 x 2,250mm)
production line, Sharp accelerates its
development pitch for the 106"version at
its 8G production line during the third
quarter of this year.

However, Korea's seemingly bullish
market leadership encounters the global
third and fourth runners, AU Optronics
and CMO of Taiwan. AUQO's acquisition of
Quanta Display draws a great industrial
attention as the acquisition will result in a
combined LCD market occupation of 20.6
percent (based on the iSupply figures for

the last quarter of 2005)., jumping atop
above Samsung Electronics (20.3%) and
LG Philips (19.7%).

Industry forecast has it that AUO's
notebook PC LCD panel production will
rank atop in the global market with its
monitor panel production exceeding
Korea. Then, the Taiwan'’s biggest giant is
supposed to overpass Samsung
Electronics, LG Phillips LCD and CMO in
one year, marking another record for the
TV LCD panels.

Taiwan's challenge is also propelled by
an ingeasing number of venture capitals.
According to industry insiders, the
number of Taiwanese venture capitals
totals some 300, exceeding that of the
United States and Japan. Based on sturdy
experiences for the semiconductor
industry in 1980s, they enjoy competitive
infrastructures and visionary analysis

power.

In fact, about 20 percent of their
investments is focused on
semiconductors, almost tripling the U.S.
counterparts. Most of them begin the
portfolio in Silicon Valley and switch to
Taiwan. However, they seem to watch
the ever-growing Chinese market.

They can't stay idle watching the
Japanese competitors, either. Japan-
based Matsushita still dominates the PDP
market, and Hitachi has already
announced a heavy investment to the
LCD panel production through its joint
venture IPS Alpha Technology.
Completed in 2008, its yearly production
capadty will expand to 4.5 million panels
to the maximum. Fujitsu Hitachi Display,
meanwhile, pours into the construdtion of
PDP panel factory for the target
completion of 2008.

T Ay 700 21 zy TFT Lep Al £
~alg

LG Philips LCD, the world’s largest 100" LCD panel
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Tech Update: PIN OLEDs

6 Display

OLED Technology
for display and lighting applications
Tobias Canzler / Novaled GmbH (20-3/L, German Pavillion)

C urrently, displays based on OLED
technology are penetrating the
market for hand-held applications. OLEDs
for lighting purposes share similar
attention; however, they are still on pre-
production level. In general, the future
success of OLED technology depends on
three crucial points: higher power
efficiency, longer lifetime, and price
competitiveness.

The PIN approach, well-known from
silicon technology and successfully applied
to OLEDs by Novaled, allows fulfiling all
these requirements. Here, the acronym
PIN refers to an OLED structure with a p-
doped hole-transport layer, an intrinsically
condudtive emission zone and an n-doped
electron-transport layer. The p- and n-
doped, highly conductive layers strongly
increase charge-carrier injection at the
contacts and minimize the voltage drop
over these transport layers, Thus, the PIN
approach allows the integration of highly
effident top-emitting diodes on a wide
range of substrates.

Most active-matrix (AM) OLED
displays now being shipped are
bottom-emission types, which emit
light through their glass substrate.

Table
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This design leads to a decreased
overall aperture ratio, whereas an AM
display in top-emitting geometry can
offer a high fill factor and thus a
higher lifetime. An increase of the
overall aperture ratio from 40% - a
typical value for a bottom emitting
display - to 75% which are obtainable
for top-emitting devices reduces the
necessary pixel brightness by almost
a factor of two, and thus increases
device lifetime by at least a factor of
three-under the assumption that

'OLEDs ASLA 2006
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lifetime and effidency of top and bottom
emitting OLEDs are similar, a situation
which is hard to achieve.

But that is exactly what Novaled
researchers have been able to realize
recently. For red, green, and blue diodes
exceptionally high efficiencies were
attained as shown in Table 1. These
encapsulated devices were driven with
constant current under ambient
conditions. The green bottom emission
devices based on the phosphorescent
emitter Ir(ppy): exhibit lifetimes of
35,000h at 500cd/m?. For comparison,
maximum lifetimes for OLEDs applying
Ir(ppy): reported in literature are only
about 10.000h at 600cd/m*. In Fig. 1,
long lifetime of bottom-emitting PIN-
OLED applying a deep-blue fluorescent
emitter is depicted. The device with a
starting luminance of 890cd/m* has been
measured for 3000h and is still well above
70% of its initial brightness. For top-

[ CIE(sfy) [ Valis [ o | ImW [ Q
BWE | 29 | &/ | 77|
03065 | 29 | ® | B
06031 | 29 | 64 | 67 |
069031 | 31 T
014017 | 31 &8 | 713 |
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800
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0 F—————————— %
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Fig. 1: Lifetime of a deep-blue PIN OLED.

NOVALED e

emitting PIN-OLEDs applying a deep-red
phosphorescent emitter from Merck OLED
Materials, we achieve lifetimes at
500cd/m? starting luminance of 100,000h
which is similar to cormesponding bottom-
emission PIN OLEDs, and even longer
than for the standard non-doped OLED
structure with the same emitter system.
This result shows that Novaled PIN
OLED™, can achieve the same and even
longer lifetime as OLEDs based on
conventional non-doped charge-transport
layers. It is possible to maintain the
outstanding high performance and
lifeime for a top-emitting OLED layout as
required for high aperture AM displays.

For white fluorescent PIN-OLEDs
exhibiting CIE color coordinates of
(0.34,0.33) and measured in integrating
sphere we achieve effidendes of 17Im/W
at 1000cd/m* exhibiting lifetimes of about
20,000h at 1,000cd/m?. The industry’s
target is to achieve 50 to 80Im/W at
1,000cd/m? for lighting. This target
can only be achieved by further
enhancing the device parameters,
e.g. by using full triplet-emitter
systems and applying technologies
for enhandng optical out-coupling.

Thus it appears that Novaled
researchers have paved the way for
the mass production of highly
effident, long living, and thermally
stable top emitting full-color OLED
devices. Promising developments
towards the usage of white OLEDs
for backlighting and lighting
applications were achieved, also
paving the way for an industrial use
of white PIN OLEDs in the near
future.

Ei%)
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Tech Update: PIN OLEDs

NOVALED e
TART A LB E R NS 14— R(OLED)#k 1T

Tobias Canzler / Novaled GmbH (20-3/L, German Pavillion)

IRTE, BTN S (4 —F(OLED = Organic Light-Emitting Diode)ZfiIETTICLAETA A7 LA (3, #HEHRMSRLLTHATN T
7, BPERAOFBRAY (A —ROABORRETTS, FNSERBRTEHIAV TR LLE7ORATREELTHBMNENT
WET, —RRBIC, FRICBII2ERRBNST A —REH ORI, UTICET3300ER. ThabbElhtEL. REH
{t. ELTEEFEADBRTENET.

Novaled#t(d, UM THMONBPINARICKY, AR LIEZDDEHTORBRNSY A F—FORRICAETILEL, PIN(
B8) LI HBRAY A —RigEICB T 5pE F—T EILHXE. BAOGEBS — & n BE—TEFMXBERLTOET,

PRIBLUNEIR—T OB GEE LA T—I3. BEMICHIIIERFYUTOEAZELEMEE, ShEDMXBOEEET%
RRICUET, ED/8H, PINARIL, [EWEEOERAD, BTN TIZyi g B A—ROEREMEICLET.

BHICHK. 8 FOMTIIvi g EPINS A A—RFOBHHRICEL TR, SETICHVLRILETEDIRICHEYILELE. &
IChyZIZy i a RS A—RDERIL, SORLBTIVT—2a  TOBELANIINEBATHET,

RERFTENTWBIEEAEDTITATINIOGZAARDERRKEY A F—FTART AL, ASZBEBA ARV ETREA
IZyiaryARTT, COARIE. BORRETIEI—H. bvTIZvia BOH ANDTITF4TIRIIRAART (AT
A3, BWFEELEER T 5/, REMGEMSTTEESAVET,

REAIZSYIaVvARDOTARAT LA ICEWT—RTHEMOTW% DS, by T IIviavARORFICLBMOEISXAD
Wi, WELZESEINDBESEEELT 2 ORBETHL SE. BRELTEFOEHELAIEHIORABETHEMTH LN
TEET, ChIIbTEBLURFAIZ Y a ARERRAY A A —RICEIT2EGEMESBLLTVAEWSBEICETNT
Y. TOERIIRH#EBOET,

LinLizhis, NovaledDHIEE (L, BREXCFOEBERIILELE. . & BOFIA—FRIFRITRILOC, FEBICEN
FBMEERBLELE. ChEDAT L HEFIIABZSICEVWT, RELEERTORHSRDHOSNELE.

BRI (ppy)s [CBITHBORPATI YL 3 EFIL, 500cd/m2 T35,0008HDBEEHERLE. LEBEHRELT, Xk
BRETRESN TV Birppy): & BRALEFERAI 1A —FORRBESFHL, 600cdm? T ARMERLTHET,

E1(d, mSHAHSHET o/ R A TSy 3  BPING RS A —FOREGERLTVET,

¥EEE890cd/m2DFETF 30008 HTEIE ., MEBE D70% LI_EZE{R->TWVET, Merck OLED Materials 5B R 8 Je i1 &1T
/by Iy a  RERRA S (A —F T, 500cd/mO#EEE T, BES 10000085 HE2ERLET. Chid, KhaT
E\yﬁ {é yggpmﬁiaﬁfwwr— ROBEREELILTEY, BUBE AT ADRY 5 —RIER—THER NS 1A —RigELy
REGRTT.

ZDEERIT, Novaled PIN OLED™ TN EIN LB BRI A A — REMORBEIHEAEDECLY, WERDIER—TERTHIE
BIZEID<HBREEI A —FERE HLLTENLULORREER L EERLTNET,

B, COEiTE. BROEOTITATIIMNIRFRTARAT VA IR EL, by TIZya BERRENS A —RLATOk
DiEBELEaE, BRI THE TN TEET,

CIE ZA>—FE#8(0.34,0.33). BLUPEABRTAE NS EHEPINEERASY A4 — R, #IEEE1000cd/m? IZHINVT
17Im/W OELZZR L. BESHGII2AREERUET. £/R(3. BEARAET. MEEE1,000cd/m? [2H0VT50 15 80Im/WD

R|ZBBELTHET,
LU, FNICRRFD/NSA—SESL LICHIRT HEBVETT. Bl: TNMT Ly bISvI—2RTLDER, 7
IEShERFRAR - SH DR OEA)

ZDESIC, NovaledDFRE (L. BE. BRFEG. RELEBGEDOM T IZyia BIoNhS—F#RIET(A—REFA
DEEREE Lz NI/ BLUVBBEREOBEFBREES (A —RORBIICEFZHAREDHSNTEY, T/ vigsk,
TERADHEPINEH#RAS A —RLRI|TEIEMTESTLLD. 1000 N

Novaled PIN OLEDIZUS® trademark T

100%
800
Tobias CanzlerlZNovaled GmbHD L =7 (#l¥E) TF \\Wﬁ

GO0

QE(xfy) | Volis odiA ImW | QE{%) 50%

400

Luminanceled/m)

Green bottom phosphorescent 1 23 ) 0008 | 29 | B | 9
L1:1|1lfnph| rmmnu : 0N | 29 | ® | B | 19
066031 | 29 | 64 | &7 | 11 200
08M031 | 31 | B | 17 | 15
0017 | 31 | 88 | 73 | 75 0 woo 200 a0 P
cle ¢ 04013 | 35 55 42 | 46 Time(hours)
Table 1:58E® 1,000cdm? TOPINGMBRS AF—KD/A5A—F Fig. 1: M EPING BT S (A —KOB S

OLEDs ASLA 2006
Japan

Display + ~FINETECH



Biz Record

CDT
ERREHSERIFTHCDT!

By Youngmi Kang, News reporter (ykang @displayplus.net)
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