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Tandem Organic Solar Cells Based on MoO,/Au/Zn0O Inter-
connecting Layer

HUANG lJingang, ZHENG Qiao
(College of Physics and Information Engineering, Fuzhou University, Fuzhou350108, CHN)

Abstract: The wide-band gap organic material PTB7-Th: PC,,BM was used as the front cell,
the narrow-band gap organic material PTB7-Th: IEICO-4F was used as the rear cell, and the MoO,/
Au/ZnO film was used as the interconnecting layer (ICL) to fabricate a tandem cell. MoO,/ Au /
ZnO film was prepared by evaporation and sputtering, which not only had high light transmittance,
but also good resistance to solvent erosion. In addition, in order to further reduce the erosion of the so-
lution to the front cell when the cell active layer was spin—coated, chloroform with a low boiling point
was selected as the solvent of the rear cell and the dynamic spin coating method was used to reduce the
solvent volatilization time. Finally, a tandem organic solar cell with the power conversion efficiency
(PCE) of 9.35 % was obtained, which had higher PCE and an open circuit voltage (V,.) of up to
1.4 V compared with single-junction organic solar cells. The results showed that MoO,/Au/ZnO thin

films could have great advantages in the preparation of tandem solar cells.

Key words:tandem organic solar cell; interconnecting layer; dynamic spin coating; efficiency im-

provement; open circuit voltage
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Fig.1 Preparation flow chart of tandem organic solar cells
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Fig.2 Structural analysis of tandem device
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Fig.3 Analysis of solvent resistance of interlayer
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Fig.4d SEM cross-sectional analysis of tandem device with
PTB7-Th:IEICO-4F different spin coating methods

REE R B 5(b) R 1, e, Hl & T HE
A ITO/ZnO/ M2 /MoO,/ A g 45 ¥y 1 B 25 2% 11 F
HAITO/ZnO/PTB7-Th:PC,,BM/Mo0,/Au/Zn0O/
PTB7-Th: IEICO-4F/MoO,/Ag 45 ¥ i) & 2 2§ 1 .
1 5(b) A2 285 H Jth FIAS [R] 25 (4 2544 & 2 it i) J-V
MK, R LRI ERE S 8. WK R 1
il 25 1 & 2 A AR b R BR R R AT B T I B A R T
B 2 A F T B R (8 42 30 A B A5 AR 1 Y L R
Z M. WA, SRR RCREALIR B 19,3500, X L
PAEEERAE8.15% M 8.91% MR, & E & F AR

L2 e R Y

100
M
_ 80
X —— MoO,
~60r —— Mo0O,/ Au
‘};@r 2.
pr3)
%) 40
20
0 1 1 1 ]
400 600 800 1 000
A/ nm
(a) FiL 61
0-
o st
g
o
< -10f
.
g 1 L :
b PTB7-Th:IEICO-4F
] ——PTB7-Th:PC,BM
20+ —a— Tandem(ICL with Au)
i - Tande‘m(ICL Wi‘thout Au)
0 0.3 0.6 0.9 1.2 1.5
VIV
(b) J-VHi£&

5 b rERe i

Fig.5 Analysis of photoelectric performance
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