5550 B4 4 1 T % IR Vol.50 No.4
2021 4F 4 A ACTA PHOTONICA SINICA April 2021

51 # X : WANG Zhen, LIANG Zhenshan, XIAO Fei, et al. Second-order Microcavity Length Based on Top-emitting
Organic Light-emitting Diodes[ J]. Acta Photonica Sinica, 2021, 50(4):0423002
EAR, RN, HOKAE T IR S LA O TR B B U I PERERTSE [T ] 08 T 244, 2021, 50(4) £ 0423002

BT TR S DL R A8 B B i s 1
VEREHT 5T

FHRLCEAEL LA KL ERE LA ARAE LS KRLE, 2!
(1 T PRHRHL 2 6 TR 24 B8, 8K 400065)
(2 FE PRI Mt X0 HE A& 22 B, B2 K 400060)

W E AIORANRAERE BB REN M, HE T 4% Al(100 nm)/ TAPC(x nm)/TCTA(10 nm)/
TCTA: Ir(ppy);(10%, 25 nm)/TPBi(30 nm)/LiF (2 nm)/Al(1 nm)/Ag(20 nm) /Alg; (y nm) 4 % TR
KA AKE R B A, P 04 30.130.160,170 47 180 y%y 20.40.60 2 80, BT % T B A6 Z W e K &
hokAmo Mt FRAVN AIRETREMENEE M EHHMERELTE N HEXBIEER,
TR G BRI, F]Hﬂ‘%ij‘éiﬁ?ﬁ%&%/‘\/%/aﬁ&ifiiﬁff FEPAMOLETERS LHE
RAEBE NmA KR EBZHG R B KE S 230 nm L 456 5 E A 80 nm it , B4 A
AR E R, JF B RE A BT RIR, BARKEE WA FE ) R E 5 L 2] 25 960 cd/m*,
19.1 cd/A#216.01 Im/W

KR MAFAIE K ARSI A S B R A AR

FE452ES TN383+.1 X EkFRIRES . A doi: 10.3788/gzxb20215004.0423002

Second-order Microcavity Length Based on Top—emitting Organic
Light-emitting Diodes

WANG Zhen', LIANG Zhenshan', XIAO Fei’, CHEN Jiawen', LU Yongsheng', PENG Yue',
ZHANG Wenxia', WANG Yuchan'
(1 College of Optoelectronic Engineering, Chongqing University of Posts and Telecommunications ,
Chongqing 400065, China)
(2 Chongging Nanan Teacher's Training Academy, Chongging 400060, China)

Abstract: A Top-Emitting Organic Light-Emitting Diodes (TEOLEDs) with the configurations of Al
(100 nm)/TAPC (2 nm)/TCTA (10 nm)/TCTA : Ir(ppy)s (10%, 25 nm)/TPBi (30 nm)/LiF (2 nm)/
Al (1 nm)/Ag (20 nm)/Algs (y nm) (=30, 130, 160, 170 and 180) (y=20, 40, 60 and 80) was
fabricated. The experiments illustrate that photoelectric performance of the device can be improved by
changing the thickness of the hole transport layer, which make the length of the device microcavity was in
the enhancement zone of second-order microcavity effect. Moreover, by changing the light output coupling
layer of the device, the transmittance and reflectance of the cathode of the device were changed, which can
effectively improve the photoelectric performance of the device. A green TEOLEDs with the best
photoelectric performance is achieved when the length of microcavity is 230 nm and the thickness of optical
output coupling is 80 nm. The peak luminance, peak current efficiency and peak power efficiency of the
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TEOLEDs reach 25 960 cd/m?, 19.1 cd/A and 16.01 Im/W , respectively.

Key words: Top—emitting organic light-emitting diodes; Microcavity effect; Light coupling layer;
Photoelectric efficiency; Angular stability
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Fig.1 Device structure diagram
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Table 1 Optoelectronic performance of devices under different cavity lengths

Maximum Maximum current Maximum power

Device EQE
luminance/(cdem *) efficiency/(cd-A™") efficiency/(Im*W ")
A, 80 850 48.61 39.4 13.20%
A, 2 814 0.65 0.3 0.19%
A, 46 860 35.54 33.05 10.11%
A, 10 500 13.51 9.76 4.04%
As 31260 27.21 25.26 9.09%
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Fig.4 The normalized spectra of devices with different optical transmission and coupling layers
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