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Multilayer White Light-Emitting Organic
Electrolum"']escent De\fice photooraph of a working whie light-
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Junji Kido, Masato Kimura, Katsutoshi Nagai ety ko i el

Organic electroluminescent devices are light-emitting diodes in which the active materials
consist entirely of organic materials. Here, the fabrication of a white light—emitting organic
electroluminescent device made from vacuum-deposited organic thin films is reported.
In this device, three emitter layers with different carrier transport properties, each emitting
blue, green, or red light, are used to generate white light. Bright white light, over 2000
candelas per square meter, nearly as bright as a fluorescent lamp, was successfully
obtained at low drive voltages such as 15 to 16 volts. The applications of such a device
include paper-thin light sources, which are particularly useful for places that require
lightweight illumination devices, such as in aircraft and space shuttles. Other uses are a
backlight for liquid crystal display as well as full color displays, achieved by combining
the emitters with micropatterned color filters.
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Multilayer White Light-Emitting Organic
Electroluminescent Device

Junji Kido, Masato Kimura, Katsutoshi Nagai

Organic electroluminescent devices are light-emitting diodes in which the active materials
consist entirely of organic materials. Here, the fabrication of a white light-emitting organic
electroluminescent device made from vacuum-deposited organic thin films is reported.
Inthis device, three emitter layers with different carrier transport properties, each emitting
blue, green, or red light, are used to generate white light. Bright white light, over 2000
candelas per square meter, nearly as bright as a fluorescent lamp, was successfully
obtained at low drive voltages such as 15 to 16 volts. The applications of such a device
include paper-thin light sources, which are particularly useful for places that require
lightweight illumination devices, such as in aircraft and space shuttles. Other uses are a
backlight for liquid crystal display as well as full color displays, achieved by combining
the emitters with micropatterned color filters.
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Albany NanoTech (ANT)

Albany NanoTech is a fully-integrated research, development, prototyping, pilot

’-‘r&— manufacturing and education resource managing a strategic portfalio of state-of-
the-art laboratories, a supercomputer and shared-user facilities and an array of
Northway Business Park Luther Fores! research centers located at the University at Albany - SUNY. The Albany NanoTech
Glens Falls, NY 4 Technology - complex boasts the only fully integrated 200mmy/300mm wafer resource of its
Malta/Stiltwater, NY kind in the world for protoetyping and integration of nanotechnology innovations.
- 7 1 - Its portfolio of programmatic activity ranges from emerging computer chips with

higher functionality and complexity, to nanosystems based sensor- and system-
on-a-chip technologies. Albany NanoTech works with over 100 companies located
worldwide providing technology development and commercialization support for
pre-competitive and proprietary projects.

|

Competitive Benefits. Business friendly.

No state In the union doss more to attract private commercial business
development than New York. We offer benefits that can reduce the cost of doing
business for companies that locate here and invest in new equipment and jobs.

EITY AT ALBANY

Crystal Run Road
Wallkill, NY

IBM Hudson Valiey
Research Park
Fighkill, NY
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Science

Electronics

Organic LEDs Look Forward to a
Bright, White Future

B et Ut o] gl smrit g did iy B et %0 gt gt Bulbd and Sooabion 01 Ll

& e Ui v S g

Bresk w11 il Wl b et Wil yoid
i et by e g i of the Bt bl In
e Unite d Soaees abone, Epleing aels up
muoee than & quadidl Bea BTU s of megy

Vi H.I'J‘!lhi’nl:h:-:i sl
l&:‘ "‘g. b

OLEDs “is mowing up quate Dot " ssys
Smephen Fomet, an OLEDs moseche o
Peircston Univexisty.

Thiat paeze of S mnl Buo e ceaily
gl e it ko of Ao Byhseg

Glaw ing proapecix
Sk, high-e¥iciancy
anginic -baisd lighta
sl b o B ket
b 33T,

ety o Plbaoateoi ool Bvaalld ol i ool Tinist
me s il of messdese ot Bghis, which
eppacally opesatea BS bndW

That cllfescncy ba by ey up o e
i w i !T.E]:l.mﬂlidnﬂnﬂ-
gt diss 1993 Like ofl LEDs,
i v ¢ was snade By ssdwiching @
il -t ey ey ot Wi By o=
hﬁ“ﬂﬁdmpﬂ:hﬂ.nqﬁ-
e churges pus fom te o
e he Eght-ominiegy swoerial, wiere dey
ol and give odla phaes of Bl ks
Kabe'n doil sl (L ED, the devicr coni ol
:d.qru,sﬂmtm-eaugm—

mm’inzﬂg iy st g Bt hean
Pl i ko i, et gy OV ol il
Ry Bt s e Bk Ful e ahots
Bt g il desisacless el s e ]
sesiev el oo s o Big - s gy (Bonede s
(LED & ety cvem bemer. Red L EDs and
il f ¢ olors mude Eoct Bodgmic w-
pounls ase abready o wilopread pee i

: witicdh s sl pesding de -
nﬁ&ﬁm"ﬂ v oo et [ e

] usE ] o Bw e s,” ks Aasl
Duggal an OLED eessanche s at General
Fl oot B MEadesrpuem, Mew Yok Duggel
sl ot oo T et s O D il oo
i Boen oo iddng Ma-pancd Eapling Ko
n:ﬁma!’mﬂ.u&.pimhhm-ﬁdi

wralTie lghes, cor eallEgheg and ot r e
wpplicasre. laoaga: whie L EDs s sl
o e i i P s T, ol ol o i
e ol Tow geec sl By we. Now a
AW el & i on S,
Atarecen] mecEng of the Maredals
R b S o ey e, recanc be o Mo,
Tapas, Oemmany and e Usiied Smes
repoeicd aleady progress in meaing i bin
ogad: (s 6o bl TEocy Bl
Bt siins mich MMmae ac Bicly b be ssde
i th e e e R Al S
e, ey s poten Cally wory ol o o -
wlseoure, even in lgge pancla Tha day
' kex Bl wiith - -]
already ﬁnehﬂm’ﬁﬂh
ook - osnieg diode (DB D) e
geactdl Eghitmg wre cipected oo kindhe
e i 2007 The cfffcie acy o dhses aew

" 3 Foverrber-2 D embec

Thakipaeily beomse the digpling
rrmachck, witich Bein g i st 5100 Bl s

e e i, o i that sbe oof e gt
ingg masioen . For disglips, OLE Dy sl fud
e i of boing ultowhin, o fabune
Hy et belave will commmad a e
i o the mm o dad o e e

Bu e caly d:l-:ﬁ hd.rn:bl:-.-.l’l:i
ke Wit i o, o Dot Wl 1 Mo
hpmp‘d.hg:ilqmnrhh:nhp

Eghi i, . they
busaed cul

mﬂl- :dHFu v wodial

s i ol devas
e -;pu--gik-i ellascacy, BE-
G dml oporating chas cofeo Dac of
s Bt o chiams ey, pme e ol By Wik
sl Feetesl japcngnd ol e, B B i
i g, Toovens gt et sl Buesroice
hmuuewmm.mclq:
s s cHhim il ot

Bt Bl B ety vt il el By s
eflesiency. Bul i compeie in e Byhong
ol wiere dhei slech dp et 'l e
il (ULE D B o e B coivms Bty B et
s chesger Vi mos d highe ¢ o Mcen y
sy hos el Bghu i oader T DLEDs
B e il e B i e el i
g Warw, i G B peasahe phaiac o
Bl Bomis

Al the mesting, Fang Kiabs as OLED
exped @ Universdny in lupan,
e et b el i ol ages Bae
pdsal Wi OLE Da with a6 ol B sy
ol gy s 57 et o vl (oW ) ool J
ek Fal Seme diom That's s dy ge ¢ M-

Pt whad By AN

B e i uﬂuudﬂ-ﬂ g
=t bt Whes nsgtiney e
-ulpui:h:q -.ﬁng:.l.“bu.:s Mk i
Eali, they create ch Horle
pﬂ. called excsrona g quickly “desry™
seal e ol Ve e cnemgy cithiey g plotm
of gt oF sk heat I sdldlislon b Cam g
chigge, e i charpes hisb @ propery §
Encewe i . And Besiias of e precse
iy S whes by B e e aliga i thisk e i’
i, 25% of o owibom Bensmc wital &
Inswn i eengbe” e ckond, whe i e
e '?S'U'-Ea:a‘.-&u: "l#" [T ‘.lhﬂh

.jn i e ol mﬂdmmmphmm l

TEOECEMER O WOLIY SOBNCE  wewaichencarnag oo






2010 Light and Building Fair
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Mitsubishi Heavy Industry (51%)

| —
—
Excallenca’n Elecironics

TOPPAN ROHM

Toppan Printing (9.9%) Rohm (34%)

S ZHANERXERR BEEC

Mitsui & Co. (5%) Junji Kido (0.1%)
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Organic Lighting Corporation
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,‘ T,’ Fa2LI5— International Advisory Board
- — — — . Prof Heegar (UCSB)
Dean Ohba Prof Leo (TU Dresden)

Prof Friend (Cambridge)
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(Spec. Gue. Res. Prof. Sariciftci)
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Prof. Kido Prof. Tokito

Gue. Res. Prof. Tang
Gue. Res. Prof. Yang
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Changing the World,
One Person at a Time.

Apple Computer



Changing the Nation,
One Prefecture at a Time.

Junji Kido
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