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Applications of Combination Hole Injection Layer in Blue OLED
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Abstract HAT-CN/CuPc is adopted as hole injection layer (HIL) in organic light- emitting diodes (OLEDs).
While this combination is inserted in the ADN blue device, the driven voltage is lower down efficitively without
losing the current efficiency. This result is caused by two reasons. The one is the improved crystallinity of CuPc
film that is induced by the HAT-CN thin film, which can decrease the electric resistance of HIL effectively. And
the other one is the efficacious hole injection efficiency that is achieved by HAT-CN/CuPc. The turn-on voltage
of HAT-CN/CuPc device can reduce to 3.4 V, which is 0.5 V lower than that with CuPc as HIL.
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Fig.1 Molecular structures of the used organic materials
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Fig.2 Schematic energy level diagram of ITO/HAT-CN/CuPc/NPB/ADN/TPBi/LiF/Al device.
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Fig.3 L-V curves of blue OLED devices with different HILs
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Table.1 Performances of the devices with different HILs

HIL d /nm Ve wrn-on IV CE.x /(cd/A) CE’ /(cd/A) Luminance’ /(cd/m*) Voltage’ /V
/ 0 4.5 1.31 1.07 217 6.7
CuPc 25 3.9 1.59 0.63 148 5.7
HAT-CN/CuPc 5/25 3.4 1.60 1.5 701 4.8

a: 1.0 cd/m* b: 20 mA/cm®, Current efficiency (CE)
M 3 53 1A, SR 41L& HIL JG #8048 19 )5 52 R BE IR 2 3.4 V, Bk H CuPe HIL W #5 FFEAK T 0.5V,
BRI HIL W 88 AR T 1.1V, T ELAE 3K 30 i 3% 20 mA/cm® i, 28 120 f 3K 3 Fis 15 ] R R 38 4.8 V, 22 14
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Fig.4 J-V curves of blue OLED devices with different HILs

&4y SEgm pr A8 I 2% B - R (J- V)2 18 . A & R AE TR AR R /N 3R 3l s R, HAT-CN/
CuPc 41 4 HIL 7% {4 i #3045 8 B K, 33X A3 R 1 76 AR BIR 30 fL S 388 0 28 20 B % 622 B e sl R, vl B 2 RE 4
FAE] AT, X T 25 o AR S, HAT-CN 5 ITO fFFE B K RE R 22, M 4.7 eV, SR SL 50 R W X BB 25 14 JF
AN RS 28 SR A, BT A 25 M B ARG T i 14 Y i S H R T AR X A5 4 0 IR B L A B T R .
P B ) 25 25 3 3AE ITO/HAT-CN/CuPc 51 AN B i s A )2 o Di 55" R H] FisCuPc 7E Algs # F THIE
B ITO/F 1sCuPc/NPB [ 25 1) , 12 25 #6) 38 2t 5t T A AR A7 BB AIR T Alge #1514 19 25 700 A3 & i T eI T i 14
98K 5 1, . TTO/HAT-CN/CuPc 5 ITO/F,sCuPc/NPB F4 i 2% 25 ¥ # FEAR L, I H X 8% 14 36 2 1 250 8
AT, #B 0] LLA SRR S 1 3K B HL e o WO #E AR SE 30 25 48 v, ITO/HAT-CN/CuPe 5t 1 ) 2 7T LA %L
Hh R AR ZS o T A B 2 BRI REAIR T 48 AF A BR 30 Hi R o 53 A7 Forrest 55 "8 7€ /)N 4 K FH 68 it R H
HAT-CN {3k 45 144> F CuPc (4 S M5, % 38 HAT-CN ¥ 5 0] {61 15 CuPc 4> F % B & £1 B ) HE 51 1) 1 15
TEANFE WA 25 7 AR i (45 0 T DA R =5 CuPe R 19 25 7GR RS R K& Ik CuPe R A FLBH . X 7E 41 & 257X
bE AN = AR AT e 1 € 7 (AR e i N AN 2 KO TR 11 N D) N o S R I SRV o ) W o R o (B R G 3
¥ M T HAT-CN/CuPc 24 & 25 70 A2 A] LLUA R AR A 15 10 3K 3l i He [ 45 85 0' ADN #8F 7E 20 mA/em’ 1Y

102301~ 3



52, 102301(2015) BNSMBEFTZHE www.opticsjournal.net
HEET BFERXELRNZHERIE TR M, B SCRiA 8 1.5 cd/A, M AMEMSEFEENZH T
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