Fa4t HTH b R Vol.44 No.7
20224E7 A Infrared Technology July 2022
(M5 E )

HEMAT AL INL S RS OLED MERFIHEHEFEMR

AR, FmE2 Ziam!, & m', BEE!, %!
(. =pdt BEEAERE R ERAR, = B 650223; 2.RHWEMTART, =8 B 650223)

WE: ANERA BN ALTEeSCEEERARE EXRTANMAR I &E, MELTLFH
BRI UM B G ERARERATEAENET . AXNBT —MHELRTENEN FZ X EHE
e FHEERE, NTREEGHREREK, A ReEETAS LR LEHNT &, FHXM 7%
) 1E B9 B LI & 5T 4% . 85 ¢ 2 45/ & Si Substrate/Ag/ITO/ NPB:F16CuPc(10 nm,3%)/NPB(x nm)/
TCTA(y nm)/ mCP:Ir(ppy)3(40 nm,6%)/ Bphen:Liq(30nm,40% )/Mg:Ag(12 nm,10%)/Alqs3(35nm), 22 % NPB
M TCTAWMEE, FET easE L Lam, Er b gL e L/mi5%5(0.2092, 0.7167), HEIFRE
£k H(0.21, 0.71).

X##i7): OLED B =a; %H; BHE; LFME

hESAS: TN214 XHERFRIRES: A XE/HRS: 1001-8891(2022)07-0652-07

Improvement of Color Purity of Organic Monochromatic Green Top-
emitting Micro-display Devices by Using Optical Microcavity
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(1. Yunnan Olightek Opto-electronic Technology Co., Ltd., Kunming 650223, China;
2. Kunming Institute of Physics, Kunming 650223, China)

Abstract: The color purity of organic light-emitting devices is restricted mostly by the intrinsic character of
the emitting material; however, the optical microcavity can improve the color purity by changing the structure
of the devices. In this study, we demonstrated that a high color purity monochromatic top-emitting device can
be obtained by changing the length of the microcavity. By adjusting the thicknesses of the hole transport layer
and electron barrier layer, high color purity organic green phosphorescent top-emitting electroluminescent
devices were fabricated. The structure of the devices was an Si substrate/Ag/ITO/NPB:FisCuPc (10 nm,
3%)/NPB (x nm)/TCTA (y nm)/mCP:Ir(ppy); (40 nm, 6%)/Bphen:Liq (30 nm, 40%)/Mg:Ag (12 nm,
10%)/Algs (35 nm). Direct green emission with chromaticity coordinates of (0.2092, 0.7167) was obtained by
changing the thicknesses of NPB and TCTA; this resulted in standard green light (0.21, 0.71).
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Table 1 Layers and materials of device
Layer Material
anode ITO
HIL Copper(ID1,2,3,4,8,9,10,11,15,16,17, 18,22,23,24,25-hexadecafluoro-29H,3 1 H-phthalocyanine (FisCuPc)
N,N'-Di-[(1-naphthyl)-N,N'-diphenyl]-1,1'-biphenyl)-4,4'-diamine (NPB)
HTL N,N'-Di-[(1-naphthyl)-N,N'-diphenyl]-1,1'-biphenyl)-4,4'-diamine (NPB)
EBL 4,4',4"-tris(carbazol-9-yl)-triphenylamine (TCTA)
EML 1,3-bis(9-carbazolyl)benzene (mCP)
Iridium, tris[2-(2-pyridinyl-kN)phenyl-kC] (Ir(ppy)s)
ETL 4,7-Diphenyl-1,10-phenanthroline (Bphen)
8-hydroxyquinoline lithium (Liq)
cathode Mg/Ag
CPL 8-Hydroxyquinoline aluminum salt (Algs)

Bphen
K1 SR A IR 145

Molecular structures of the materials in the OLED devices

Fig.1

mCP Liq
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Fig.2 Schematics of device structure with five microcavity lengths
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Fig.3 EL spectrum of device with different cavity lengths
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Table 2 Optoectronic performance of device with different cavity lengths
Current External
Peak Color shift
Device Luminance/(cd/m?) efficiency FWHM/nm  quantum CIExy
wavelength/nm ) [CIE 1931]
/(cd/A) efficiency/%
A 6330 33.80 524 73 9.19% (0.3713,0.6019)  (0.1613,0.1081)
B 7439 39.73 524 70 10.59% (0.3601,0.6110)  (0.1501,0.0990)
C 2198 11.74 524 84 3.39% (0.3959,0.5821)  (0.1859,0.1279)
D 9123 48.72 524 66 12.75% (0.3436,0.6243)  (0.1336,0.0857)
E 5477 29.25 520 33 7.67% (0.2092,0.7167)  (0.0008,0.0067)
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Table 3  Optoectronic performance of device with different HTL&EBL thickness
. Current .
Luminance Peak External quantum Color shift
Device efficiency FWHM/nm . CIExy
/(cd/m?) wavelength/nm efficiency/% [CIE 1931]
/(cd/A)
E 5477 29.25 520 33 7.67 (0.2092,0.7167)  (0.0008,0.0067)
El 5261 28.09 520 32 7.58 (0.2079,0.7173)  (0.0021, 0.0073)
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