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Abstract

Organic light-emitting diode (OLED) research field has received great attention from academic and industrial circles. Recently,
The technical feature of OLEDs is more and more attractive in the lighting market, including area emission characteristics
different from other existing light sources. Features are environmentally friendly and efficient use of energy, large area, ul-
tra-light weight, and ultrathin shape, etc. Furthermore, OLED light became the mainstream of next-generation lighting to re-
place the light emitting diode (LED) fluorescent light. This article summarizes phosphorescent emitting materials that have
been applied to white OLEDs. In particular, the chemical structures and device performances of the important yellow, orange,
and red phosphorescent emitting materials is discussed. Systematic classification and understanding of the phosphorescent ma-
terials can aid the development of new light-emitting materials.

Keywords: OLED lightings, phosphorescence, yellow, orange, red

LM B zrjolth, OLED £3& 71£9) F4%, Wate
goz 1 BgHolsl AT FeAe] thrdn Yt

OLED X< red, green, blue (RGB) WA=

7] ¥ to] 2 == MP3, PMP, )3} 5 tlekst Hok sky-blue, redE ©]€3}F two color WOLED7} 7|20 & 7153lt) &

‘3&8 &3} o] o]Folxlom {AX, AHA %%, full-color 3], OLED %™ ¥-ofo] o= display Fokel= g =2 Aaka

emiss10n, AR, wE Sk £52-519) 28 A F-83519) OLED ¥} e v)go] Fedby| wlel dtdor A 27 1t two
Tv:z} OLED ZoA & @ 137} o]FojA| i 9t} 53], OLED color WOLED®] that 7} o] 520z o]Fojx 1

W2 719 B 2] | 4y 5448 VA A, YR At Aoz {7 AFEE emission spectrum> 7] AFE ] emission

¢-4=she, UiHA, 274, 2ukge E3S 7l 2134 spectrum}®.th & 3¢S 231 Ql7] wiEe] sky-blue 9} orange &

sky-blue®} red®] - color 2RO 2= o] 2§ 7153t

oA XWM% z

1%?} three color
white OLED (WOLED)[7,8,9]¢} sky-blue, yellowl} orange 181l

or rendering index (CRI)E 7= WOLEDE A|&& 4= 3l

T Corresponding Author: Catholic University of Korea,
Department of Chemistry, 43 Jibongro, Wonmigu, Bucheonsi, Gyenggido
420-743, Republic of Korea
Tel: +82-2-2164-4821 e-mail: hahapark@catholic.ac.kr

pISSN: 1225-0112 eISSN: 2288-4505 (@ 2014 The Korean Society of Industrial and
Engineering Chemistry. All rights reserved.

247

Two color WOLED®!| #8523l 49 A5} Q3 ARZ
78 4=tk 33 A FE = polyeyclic aromatic hydrocarbons (PAHs)
OF FAE B4R B AA9 Mg do] Holuk A A Al
o f-2lskAqL, AHEEE] wiizell B4 AR Q) H -

t}ol e A
Belge



248 a4 - de
R
L]
Q= N o =
I Ir’ !
o 0

[

13 14

B o) 25%el 2AICE A AL QU IFRE T o4
3k 5 9] Wl 100%2] IR A BES A & olrkw o

Aoz dHA rh Intersystem crossmg% 5
O O

vesting AF Uloll 738t spin-orbit coupling= - =3H= heavy atom®l|
O3] g&X o7 oA H=d], YN O F iridium, platinum, os-
mium 55 ©]88 Ho] 54 BIAEE B ATV} o]FolA] Wk

B =RolAj= WOLEDOIA] sky-blue AEe} S 9134 7315 9]

3l AME-E]= yellow, orange, red THE AT 5] T A5 A
R A} gl
2. OLED THE 2[E} Yellow ZZHA|

20133l Dongge Ma®} Chuluo Yang 152 AJ=Z-% iridium com-
plexE 7I&F3ATH10]. 4938 E42 gtz g2 dAEF, O,

, Hl263 H3%E, 2015

SY=ts),

W7 - ok

=

Br)°ll W} optoelectronic propertyS A AZ OS2 At g
24 Rl ATt ABEA] ok A 19] A4 69.7 cd/AC]
luminance efficiency (LE)2} 69 Im/W2] power efficiency (PE)E QI
o "k g2 947F X9 Ir complexS] 7§ PE7} 55.9~83. 2
Im/wel H9E Rtk 53], F davt Xgke i3 29 7
International Commission on Illumination (CIE) (0.45, 0.53)°] yellow
emission®| 4] 76.8 cd/A°] LES} 83 2 lIvywe PEE =24 947} X
A ok A 150 Y A% 585 BTh

20143 Jwo-Huei Jou 7152 54 343 712 3do=w 2F A
o] 7Hssk AZ2 yellow emitting iridium complexZS 7HE3FSITh

[11]. 3dE B4 Figure 1914 B vle} o] 21 Q)Xo &2

Y45 FE X388t A 432 d2le] = molecular packingS

o}l 71%2] =2 external quantum efficiency (EQE)E YERJITH

SH-S o] g3t HA T S 22.6%2] EQES} 75.1 IVyWe] PEZ

2 383 eI, AAFE spin coating 9] 52 FAHOR
Az

25102 o 18.5%2] EQES} 52.3 ImW 2| PER 52 ZAHC R A
2 F H E8S Btk

2013d9l] Chi-Ming Che 155+ dianionic tetradentate 2]{t=5 7}
A= M2 platinum(Il) complex =5 FAsITH12]. A€
T WA 62 -9 PR mEol & Aol 86%E H &
&5 W, 222 AZSH3E W ELue 568 nm, CIE (0.52, 0.47)2]
yellow emission®l4] 52 Im/W2] PEZ- X3t} FirpicS blue dopant®=
3ko] two color WOLED®] 2831515 w CIE (0.34, 0.44)9} 61 Im/W
o] PER =2 &8 HIUSITHI3] o% 2014def 7]& 2y
Pt(IT) complexZE 5-43}147 Figure 12] 24A] 7, 8 $H35t3ict 4
A 7«] 3% yellow emission© % 118 Im/W2] PE®} 26%2] EQEZ 1l
T =S &S YERSITE B A 8] A T wgA=A
WOLEDe®] 243} CIE (0.38, 0.47)%} 25.1%2] EQES YERAITH

N

-
2]
=2 5

TYg 93t

3. OLED Orange ZH&A|

201313¢] Wenfa Xie 152 573 nm2] orange emissions 74| &
Jé—;q] 9= 751—/\4 o]_oi\;]_ [14]. 6L/K46]— X]v/] LEQ]_ PE: 71—71— 20.2 cd/A,
23.6 IM/W= 2 G55 B0 CIE:= (0.53, 0.46)% YERSTH &
3], FIr6= dopant® AR5} ITTO/Mo03 (3 nm)/TAPC (30 nm)/TCTA
5 nm)/POAPF : ¥H3A| 9 (7%) (6 nm)/POAPF : FIr6 (10%) (24
nm)/BmPyPhB (35 nm)/Liq (1 nm)Mg : Ag 7-%% #|Z3+ WOLED®]
4] LE®} PE= 242} 22.1 cd/A, 25.5 Im/WE YERILE Color rendering
index (CRI)¥= 8022 #& FA& Kl om, CIE= (0.33, 0.36) 0%
standard white emission®l| 717k AIE HEFSI T

201139l Jiuyan Li 135 2-phenylbenzothioazoles 2|{1E== 7}

A= MZL iridium complex?! orange WF AHEE 7H‘d"?3‘]-°3‘3]-[15]
W) 102] LEQF PET ZH2} 76 cd/A, 45 Im/W=E 1§ ¥ §85
Helon CIEE (0.52, 0.47)Z YERS T AlLhL blue emission &2
Q! Firpice ©]&38+9 two color WOLEDE Th¥ 722 22 A%
3}t ITO/PEDOT : PSS (40 nm)/orange phosphor : CBP (1 wt%,
. CBP (10 Wt%, 20 nm)/TPBI (45 nm)/LiF (1 nm)/Al
262%% 2 82 B3low, CIE

10 nm)/Firpic
olmj, LEX= 68.6 cd/A, EQE:=
(0.35, 0.44)Z LFERSLTE



OLED %< 93 Yellow, Orange, Red ¢1%} A& 249

16 17 18

Figure 4. Chemical structure of red emitter (osmium and platinium
complexes).
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