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Abstract: We have developed inverted green phosphorescent organic light emitting diodes (OLEDs) using 1,1-bis[(di-4-

tolylamino)phenyl]cyclohexane (TAPC) and bis(carbazole-9-yl)biphenyl (CBP) hole transport layers. The driving voltage, cur-

rent efficiency, power efficiency, and emission characteristics of devices were investigated. While the driving voltage for the

same current density was about 1~2 V lower in the devices with the TAPC layer, the maximum luminance was higher in the

device with the CBP layer. The maximum current efficiency and power efficiency were 3.2 and 2.7 times higher in the device

with the CBP layer, respectively. The higher efficiency in the CBP device resulted from the enhanced hole-electron balance

although weak parasitic recombination takes place in the CBP hole transport layer.
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7ol ofsl 2A /= of Sttt [3.4]. 22yt OLED+ of
7\177}7\] R At44-Z(electron transport layer)9] o]z & 7}

Mg, Livt Zo] 9ol e M2g 83 & Axt
?J%(electron injection layer) Al & 2 0]-8-5}7] ©jjZo]
b At osl Ateh E= RAIE 0] Qb o] A|SHE]
A7t Ack [5].

L& (inverted structure) OLED= =9 2 indium
tin oxide (ITO), =20 2 AlS &2 A}L5}7] 20 AFst
F= A g0l &t Al o] Tk [6]. £33t S5 tE
(active matrix driving) OLEDS ¢Jst TFT (thin film
transistor) 2 0] 2% = ASHE TFTE nd YEEA| 2 ?LH

=0} 917] t20] 7% OLEDE 0] §31% TEHYL 2

o

Mo

AX17 % SITH[7). P& OLEDE $302 dat47} 2
IT0% o] &s7] Gh2o] ITO e3ozwe gr|ufsloz
AAte] FQjo] Golsta] ke Aol glof, MAF £ 54



7t R1sh el o] 9fTH[8-11]. Lee
= % Ato]o] tin oxide (SnO,) L}
AR Adsto] AR 294 S TAAZoH (8],
Cheni} Ma S lithium carbonate (Li,CO3) 7]9F] &
At #USS olgstel 97E OLEDO} 282 Pz

[9,10]. Kwon 52 Ax}Ls=0] Ag B= Lig £15}0]
RAF 290 548 FAIHTH 11
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450} OLED®] FA} 79150 2 AFg-517] gt A7 %l
eJE] o] §It}[12-15]. ZnO Y= JAH= A&t 22 771
Lufjof] BAME]7] 2o AWFE QIR m]Eu} 7He
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SH-ofl f-719ato] &0 91% UukA 9] OLEDS] -2 Zn0
L JAtE 3535 A 7]5113]101] ]3] 5t Q7]
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&=(hole transport
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A& OLEDE ATt Ysto] |A1E 10 Q/0J9] ITO
7F 5AE /8] 7S o] &5t ITO 7|32 isopropyl
alcohol ¥ DI waterg o]&35}9 A|ASH & photolitho-
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dimethyl sulfoxide (DMSO),
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Fig. 1. Device structure of the inverted OLEDs with TAPC and CBP
hole transport layers.
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HERISict. o1& Sof TAPC
QF 50
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Zel HODO| thst ARUe-AY 548 UERHICH
HOD®] &% ITO/TAPC or CBP (80 nm)/MoOs (10
nm)/Alo] ittt T oA Hi= Hie}t o] TAPCE 54
£502 AMESH AX7F CBPE AHESH AXto] v]sh 22
Ao o e MU e g LERY 1L 9lof, TAPC A4}
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Mz2agrt Ao M3xdoz Zrtstn Qlon], o]2HE
MoOs= CBP @ TAPCQ} Q18] EXS 7= 718 o 2 9]
T}. MoOs= NPBe} 22 A5 aEA 150 o9 7
dote Zlo=z defA It [16,17]. CBPO] A
(hole mobility)= 2F 107 cm?/Vs9l ¥FH TAPC
ol2x7} ok 107 cm?/Vs HER =2 7o 2 oty
C} [18,19]. metA] TAPCSL CBP AAto|A Q] 1574 A}
ol AT FYETHE F 279 FFols® Atolof 7]
3F 710 2 mrotElch
23 4= 844502 TAPC CBPE o] &5to] AA}
I d3x OLEDQ] Aol w2 3= £248 LR 7o
Ch. TAPCE B o459 2 ARESH AR] 2 7] A K Q
(turn on voltage, 1 cd/m’e] 3] =2 ¢17] 95} W Qs
)2 4.0 V¥ o, CBPS A& Axto] WHd7iAI A2
4.4VZ TAPCS Ro2rd=032 AR 24X 0.4 VS
orth. ®3t 1,000 cd/m?0] 3|22 A7) 9]3t Mol 4
TAPC £Ato||A] ¢k 6.6 VI OL} CBP 4At0] 49 2k 7.2V
2 TAPC AX}oj|A] 2k 0.6 V Wttt J12jut CBPE o] &3t
AALY] HQ Ao T 3= F7PF O wel 2|0 =
+ CBPE J5445 02 o] &35t 2Rt o] &9t} &
S0} 11.8 Vol|A] TAPC A%}9] 3] £ = 50,180 cd/m”Ql ¥t
B CBP AAH= 69,360 cd/m’9] 3] == LtehyQict.
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Fig. 2. Current density as a function of voltage for the inverted
OLEDs with TAPC and CBP hole transport layers.
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Fig. 3. Current density as a function of voltage for the HOD devices
with TAPC and CBP hole transport layers.
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Fig. 4. Luminance as a function of voltage for the inverted OLEDs
with TAPC and CBP hole transport layers.
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