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Abstract; The transfer matrix method and the orthogonal analysis method were used to calculate the
optimum film thickness of MoO,/Ag/MoO, as a transparent anode. In order to validate the accuracy
of simulation calculation, MoO,/Ag/MoO, transparent anodes with different thickness of MoO, and
Ag films were fabricated. Then, the top emitting OLEDs with structure of Al/LiF/tris ( 8-
hydroxyquinolinato ) aluminum ( Alq; ) /N, N'-bis-( 1-naphthyl ) -N, N’- biphenyl-1,1’-biphenyl-4 ,4'-
diamine ( NPB ) /Mo0,/Ag/Mo0O, were fabricated to further verify the accuracy of the simulation
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calculation used in device fabrication. When the electrode thickness is MoO, (10 nm)/Ag (10

nm)/Mo0O, (25 nm) , the device reaches the most optimal performance. The maximum transmittance

is 88.256% at 532 nm. And the maximum luminance and luminous efficiency are 20 076 cd/m’

and 4.03 cd/A, which are improved by 18.5% and 56% compared with the reference device, re-

spectively. The results demonstrate a practical way to fabricate highly efficient top emitting OLEDs.

Key words: TOLED; simulation calculation; MoO, ; transmittance
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Table 1 Results and analysis of orthogonally designed tests
ISEN
At ey BEHR P
MoO;/nm  Ag/nm  MoO;/nm

1 10 6 10 84.301 2
2 10 8 15 83.621 1
3 10 10 20 84.782 2
4 10 12 25 86.162 3
5 10 14 30 78.041 8
6 15 6 15 83.2415
7 15 8 20 83.200 3
8 15 10 25 80.581 9
9 15 12 30 83.680 4
10 15 14 10 71.223 4
11 20 6 20 81.301 4
12 20 25 82.851 2
13 20 10 30 82.3915
14 20 12 10 79.142 3
15 20 14 15 75.782 2
16 25 25 83.622 1
17 25 30 80.569 2
18 25 10 10 82.4917
19 25 12 15 81.520 6
20 25 14 20 78.651 3
21 30 6 30 78.772 9
22 30 10 78.714 4
23 30 10 15 85.201 3
24 30 12 20 82.887 3
25 30 14 25 82.152 1
K, 416.91 411.24 395.875
K, 401.93 408.955 409.365
K 401.47 415.45 410. 82
K, 406. 855 413.395 415.37
Ks 407.73 385.85 403.455
ky 83.382 82.248 79.175
k, 80.386 81.791 81.873
ks 80.29%4 83.09 82.164
ky 81.371 82.679 83.074
ks 81.546 77.17 80.691
D 3.088 5.92 3.899
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Fig. 1 Devices structure diagram of top emitting OLED (a)
and reference OLED (b)
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Fig.2 Transmittance of the anode with different thickness of

Ag (A =532 nm)
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Fig.3  Luminance-voltage characteristics (a) and normal-

ized EL spectra (b) of the top emitting OLED with

different anode thickness
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Table 2 EL characteristics of the devices

i JASEH RV KZEE/ (ed + m™?)

RARHACE/ (ed - A7)

RRIIFRAE/ (Im - W)

A 3 14 701(8.5 V)
B 3 16 514(8.5 V)
C 3 20 076(8.5 V)
D 3 18 069(8.5 V)
E 3 16 336(8.5 V)

3.05 2.07
3.31 1.91
4.03 2.52
3.39 2.2
2.68 1.57
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