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Abstract: We studied the emission characteristics of white phosphorescent organic light-emitting diodes
(PHOLEDs), which were fabricated using a two-wavelength method. The best blue emitting OLED and
red emitting OLED characteristics were obtained at a concentration of 12 vol% Flrpic and 1 vol.%
BtzIr(acac) in UGHS3, respectively. And the optimum thickness of the total emitting layer was 25 nm. To
optimize emission characteristics of white PHOLEDs, white PHOLEDs with red/blue/red, blue/red, red/blue
and co-doping emitting layer structures were fabricated using a host-dopant system. In case of white
PHOLEDs with co-doping structure, the best efficiency was obtained at a structure UGH3: 12 vol. %
Flrpic: 1 vol.% Btidr(acac) (25 nm). The maximum brightness, current efficiency, power efficiency,
external quantum efficiency, and CIE (x, y) coordinate were 13,430 cd/m’, 40.5 cd/A, 25.3 Im/W, 17 % and

(0.49, 0.47) at 1,000 cd/m’, respectively.
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benxothiozolato-N,C2)iridium(Ill)  (acetylacetonate)) &
05, 1, 2, 3 vol.% #7185, 23359 T2+ 15 20,
25, 30 2 WAzt WA @ OLED £4& A%
37 st AN dPF AN 2339 HAH3H
ZAL AL893, A 233 AN BFFE A
/A8 AN/ ZA/AN DL FAF HA g4
Ao A FFd % 22 AFsdd AxEEF
©32% BPhen (4,7-diphenyl-1,10- phenanthroline)&
5 m FFAck ATFES, 35 R AAFES
PAL A% 71949 FFES 015 m/secE A3
Aot dFZFo2E LIFE 05 m, 5 AF22+& Al

€ 200 mm %38 OLEDE A#FsAch Aze
OLEDE 54 £3& flstq 538 Aad FFsn
A 21E (Keithley Instruments, Keithley 2400)2 A}
&3 Agd HAFE A7FEAIL,  spectrascan
(photo research, PR-650)& Al&-3te] E33 %, w3

2#Ed 9 (CIE (commission internationale de
'Eclairage) M#ZEE& FAsAovn] 24z & AL
8ttt

3. @% %

3443 OLEDS YA FEo wE Ue3s
18 A3 57 9ste] AL Flmicd] T%
£ 5 10, 12, 13, 15 vol. %2 ¥ 3l8lo] OLED 44
& A s

39 12 ANBAA Q] FEWSIC] e 4R
OLED®] 2#3% 1000 cd/molAe AeBa&s
Uehd Zojtt, FABAAE 5 vol% H7He OLED
= 33 et 1,000 cd/m ol 234 £33, 10
vol%A A 25 Im/Welx. 12 vol.%elA 4.8 lm/W
2 Mg 5% AgEdEes dehidl, 13
vol.%olA 22 Im/W, 15 vol.%9lA 1.6 Im/We] g&
yehidd. 4844 Flmpice] #7hge] 12
vol% Bttt A& ZAgdE FYHE 2ukatd ulg)
JAE 5 e d7AY 7t F-F87] gigo] ¥
€< YeEE, 12 vol.% oA FEAAME o]
Aol AL AW FFANY dquyAHe] 4 FF
2 Q3 Loy BHE 0] #AxdE TEL
F Ao o3 AL BFTLY A YeEd Ao
2 A9g 4+ Ao (101

a3 2% FA4%3 OLEDY 233 F7d g
BREAS HH337] A5 2RFe] FAE 15
20, 25, 30 mZ ¥W3AA AZAF OLEDS 2£33=
1,000 cd/m'll A w33 57 W) o AHePa
&S e Aotk #33F9 FA7F 15 melA A
AWBE LSS 39 Im/WoliL, 20 molAl 4.2 Im/W, 25
molA 48 Im/W2 713 53 dbdu3ags v
Bt i, 30 mollA 42 Im/Wel 3 vehdd. o
e w3z T Wl g AAs} A3 Y
o olste] Vet Aoz WFE o AAet AF
o] A7} 15 m¥ "W SRS FHo| *A &
of P oA MAFLR AF LFo] AR o
HA A ol Z&o] WojXthrl, FAZ Sl ulet



912 J. KIEEME, Vol. 25, No. 11, pp. 910-915, November 2012: H.-D. Chun et al.

6
2,
§ N\

4
NI
iy \o
mz \"
§1
20 l : l :

0 1N R B UL

Dopant Concentration (Vol. %)

Fig. 1. Power efficiency vs. dopant(FIrpic) concentrations
characteristics of blue OLEDs.
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Fig. 2. Power efficiency vs. emitting layer thickness
characteristics of blue OLEDs.
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Fig. 3. Power efficiency - dopant concentrations

characteristics of red OLEDs.
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Fig. 4. Power efficiency - emitting layer thickness

characteristics of red OLEDs.
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Fig. 5. Structure of white OLED with various EML
structures.
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Fig. 6. Characteristics of luminance-applied voltage of
white OLEDs with light-emitting layer position change.

30
§25 N —=Device A
£ ~8-Device B |
:;,20 ! I/\ ~#~Device C |1
.E 15 I =#~Device D ||
£ 10 4/
5
e ,
4 5 6 7 8 9 10 11 12 13
Applied Voltage (V)

Fig. 7. Characteristics of power
voltage of white OLEDs with
position change.
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Table 1. Emission characteristics of white phosphorescent OLEDs with light-emitting layer position change.

Efficiency (cd/A)

Efficiency (Im/W)

” Luminance EQE CIE CIE
Device N ¢ %) g
Wm) (cd/m’) Max. 1,000 cd/m’ Max 1,000 cd/m' ¥
A 72.82 4,436 20.6 14.3 12.7 5.2 96 0.3 0.39
B 274 2,308 21.2 155 13 49 109 023 037
C 54.04 4,158 30.8 19.3 194 i 14.4 0.29 0.38
D 69.8 13,430 405 354 25.3 14.2 17 0.49 0.47
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