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Abstract

P3HT:ICBA polymer solar cell system has been extensively
investigated in recent year because of its high efficiency, high stability
and the ease of synthesis. On the other hand, organic-inorganic hybrid
perovskites have the ambipolar property, which can produce voltage by
themselves under light irradiation. In this work, we combine the
P3HT:ICBA and perovskite system by introducing perovskite as high
voltage driver into P3HT:ICBA solar cells to enhance their voltage
performance. In order to reduce the energy consumption and increase
more extensive choices of materials in active layers, we develop the
whole non-annealing fabrication process, the interconnecting layers,
perovskite layer and hole transporting layer of perovskite are process
without annealing. Compared with the standard P3HT:ICBA solar cell,
the CH3NH;Pbls-modified P3HT:ICBA solar cell with 3 nm MoQO3/ZnO

interconnecting layers show significant enhancement in open circuit



voltage (Vo) and power conversion efficiency(PCE), increase from 0.86
V 10 1.60 V and 3.34 % to 4.35 % respectively.

Finally, for the practical application, we successfully prove that our
modified solar cells can provide enough voltage output to drive

commercial appliances no matter under one sun or dim light irradiation.
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3 0.86 6.34 61.16 3.34
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14 0.86 4.61 65.87 2.62
21 0.85 4.35 62.27 2.30

17



(b)

(a)s %_
Au
Spiro-OMeTAD
—8— 3nm MoQ3 Perovskite
—e— 7nm MoQ3 MOB
— —&— 14nm MoO3 PSHT: ICBA
z —¥— 21nm MoO3 ZnO/PEIE
E ITo
E D FTYrTrPTrPTYTTYFYYYYRYR YOI Y
2
3
I
£
3
(&)
5 . . .
00 02 04 06 08 10 12 14 16
Voltage(V)
~@F FEE MoO; Rk ~ i 2 B a2 IV o 5o (b) M
MoO; iF 5 Wik 2 4T h B AP § A+ S T4 i 2 84T &
}?g] o
%f\‘nk'}g}iMOOgl PE%"—‘:\' 2R TR oo
Sample Thickness of V,(volts) J. (mA/cm?) Fill PCE(%)
MoO; (hm) Factor(%)
Tandem 1 3 1.60 4.41 61.76 4.35
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