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Fig.1 The J-V characteristics of devices in the dark (a)

and under illumination (b)
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Fig.2 The J-V characteristics of device A (a) and device B

(b) under uninterrupted illumination for 20 min
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Fig.3 The dependence of Ji.(a), Voc(b), FF(c¢), and PCE(d) of the device A and B with operating time.



294 Y-S A T 531 4%

PRAR AN CuPe SUTH, M) T RFFSOE IGESE T/ SRIRAMFE TS TAEH PCE AW TR (T3
SRR S AL, NI 74815 B(A MoOy 52 v, 1 FF AW/ |, AT MoO, PR ZE w2 fiy 58

MHIZ) HIRUETE P P I AP F i T M B RS
4 % B PR . WA N , SR S 4R A

BT Mo H A T Py g TR MoO, FUBAEMATRERCH T 110 i
3 e PAVAN S 60
T ATIUR R R RS Fe 10 Moo, T 1T TR AR PIRREOCHE S 1 gl

BT M BRI T 3800 S Voo % PCE (R WOFFITE fLe JEATAS I — 2B B 5E 110/ Cube K
EHIRE T AR L, IF DT AR T R b 1TO/MoOy/CuPe SR, LIBIA JL A7 ST IR A

TR T MoO, BB 22 b J2 i L e fes PR

Z £ X #:

[ 1] Huang Q X, Yuan Y B, Lian J R, et al. The effects of CuPc thin film deposition rate on organic photovoltaic device
performance [J]. Chin. J. Lumin. (ZX%4R), 2008, 29(3) :433-436 (in Chinese).

[ 2] Deng M Z, Zou H H, Wang C, et al. Influence on mobility of the Cg, layer doped pentacene to the organic solar cell
characteristics [J]. J. Hunan University of Technology (#id L K% % 3k), 2008, 22(3) :35-38 (in Chinese).
[3]SuMC, YiL X, Wang Y, et al. Investigation on performance enhancement of bulk heterojunction organic solar cells

[J]. Spectroscopy and Spectral Analysis ( X355 X5 47) , 2008, 28(4) :740-744 (in Chinese).

[4]Kim]JY, Lee K H, Coats N E, et al. Efficient tandem polymer solar cells fabricated by all-solution processing [ J].
Science, 2007, 317(5835) :222-225.

[ 5] Xue J G, Rand B P, Uchida S, et al. Mixed donor-acceptor molecular heterojunctions for photovoltaic applications 1II .
device performance [J]. J. Appl. Phys. , 2005, 98(12) :124903-1-9.

[ 6 ] Shrotriya V, Li G, Yao Y, et al. Transition metal oxides as the buffer layer for polymer photovoltaic cells [ J]. Appl.
Phys. Lett. , 2006, 88(7) :073508-1-3.

[ 7] Tao C, Ruan S P, Zhang X D, et al. Performance improvement of inverted polymer solar cells with different top electrodes
by introducing a MoO, buffer layer [ J]. Appl. Phys. Leit. , 2008, 93(19) :193307-1-3.

[ 8 ] Li N, Lassiter B E, Lunt R R, et al. Open circuit voltage enhancement due to reduced dark current in small molecule
photovoltaic cells [J]. Appl. Phys. Lett. , 2009, 94(2) :023307-1-3.

[ 9 ] Kinoshita Y, Takenaka R, Murata H. Independent control of open-circuit voltage of organic solar cells by changing film
thickness of MoO, buffer layer [J]. Appl. Phys. Lett. , 2008, 92(24) :243309-1-3.

[10] Hansel H, Zettl H, Krausch G, et al. Combinatorial study of the long-term stability of organic thin-film solar cells [ J].
Appl. Phys. Lewt. , 2002, 81(11) :2106-2108.

[11] Heutz S, Sullivan P, Sanderson B M, et al. Influence of molecular architecture and intermixing on the photovoltaic, mor-
phological and spectroscopic properties of CuPc-Cy, heterojunctions [ J]. Sol. Energy Mater. Sol. Cells, 2004, 83(2-3) .
229-245.

[12] Song Q L. Study of the interfaces of small molecular weight organic solar cells [ D]. Shanghai; Fudan University ( £ 2. X
%), 2007 (in Chinese).

[13] Jorgensen M, Norrman K, Krebs F C. Stability/degradation of polymer solar cells [ J]. Sol. Energy Mater. Sol. Cells,
2008, 92(7) :686-714.

[14] Krebs F C, Norrman K. Analysis of the failure mechanism for a stable organic photovoltaic during 10 000 h of testing [ J].
Prog. Photovolt: Res. Appl. , 2007, 15(8) :697-712.

[15] Krebs F C, Carle J E, Bagger N C, et al. Lifetimes of organic photovoltaics : photochemistry, atmosphere effects and
barrier layers in ITO-MEHPPV: PCBM-aluminium devices [ J]. Sol. Energy Mater. Sol. Cells, 2005, 86(4) :499-516.

[16] Moliton A, Nunzi J. How to model the behaviour of organic photovoltaic cells [ J]. Polym. Int. , 2006, 55(6) :583-600.

[17] Kanai Y, Matsushima T, Murata H. Improvement of stability for organic solar cells by using molybdenum trioxide buffer



%2 1 AP, AF MoO; FHARZE w2 X657 LK BH ri o BE ) 2 ) 295

layer [J]. Thin Solid Films, 2009, 518(2) :534-540.
[18] You H, Dai Y F, Zhang Z Q, et al. Tmproved performances of organic light-emitting diodes with metal oxide as anode
buffer [J]. J. Appl. Phys. , 2007, 101(2) :026105-1-3.

Effects of Molybdenum Oxide Anode Buffer Layer
on Performance of Organic Solar Cells

LI Shuang, ZHOU Xiang
(State Key Laboratory of Optoelectronic Materials and Technologies, Sun Yai-Sen University, Guangzhou 510275, China)

Abstract; Organic solar cells (OSCs) have attracted considerable attention due to their potential for low-cost
and large-area solar energy conversion. A lot of work has been undertaken on the electrode buffer layer, which
could improve the interface between the electrode and the organic active materials, block exciton to prevent ex-
citon quench at the interface and increase the charge collection, leading to enhanced performance of the
0SCs. In this article, the effect of molybdenum oxide (MoO,) buffer layer on the performance of the OSCs
with a heterojunction of CuPc/Cy, was investigated. It was found that the OSCs, with a 10 nm thick MoO,
anode buffer layer, showed a little smaller short current, open voltage and power conversion efficiency com-
pared to the control devices without the MoO, anode buffer layer. However, the stability of the devices with a
10 nm thick MoO; anode buffer layer is significantly improved : under uninterrupted illumination, the fill fac-
tor, open voltage, and power conversion efficiency of the device without MoO, buffer layer decreases 45%
during 20 minute continuous operating, while the fill factor, open voltage, and power conversion efficiency of
the device with a 10 nm MoO; anode buffer layer keeps nearly constant, which is attributed to the suppression
of the degradation of the interface between ITO and CuPc caused by the uninterrupted illumination, by indu-

cing a MoO, buffer layer into the interface.
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