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Influence of the Solvent and Device Structure on the Performance
of the MEH-PPV:PCBM Solar Cell
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Materials and Devices, South China University of Technology, Guangzhou 510640, P. R. China;
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Abstract: The various structure solar cells based on the blend of MEH-PPV (poly(2-methoxy-5-(2'-ethylhexyloxy)-
1,4-phenylene vinylene)) and PCBM (1-(3-methoxycarbonyl)-propyl-1-1-phenyl-(6,6)C,) as acceptor were fabricated. A
mechanism of the influence of device structure on device performance was analyzed in detail. The result showed an
increase of open circuit voltage and improvement of electric charge transport owing to the inserting of PEDOT:PSS
(4083) (poly (3,4-ethylene dioxythiophene):poly (styrene sulphonic acid)). The short-circuit electric current and fill
factor of device were also increased by adopting LiF/Al negative electricity structure, and an open circuit voltage of 0.8
V, short circuit current density of 3.40 mA -cm™ and fill factor of 52.1% were obtained under 100 mA -cm™ air-mass
1.5 solar simulator illumination, yielding a 1.43% power conversion efficiency. The influence of different solvents on
device performance was studied. The results showed that 1,2-dichlorobenzene was advantageous to the formation of
good body heterojunction, and the performance of the corresponding device was excellence. The mechanism of the
solvent influence on the device performance was also analyzed by light and dark /—V curve, photosensitivity, AFM,
and some reasonable explainations were given.

Key Words: Solar cell; Polymer; Performance

Received: April 10, 2007; Revised: May 19, 2007; Published on Web: July 12, 2007

“Corresponding author. Email: psjbpeng @scut.edu.cn; Tel: +8620-87110469.

FE| T SRR R K LR (973) (2002CB613405) | 5 H SRR 43 (90201023) FIAE R FIL T2 H AR 542 (E5040910) ¥ B H
© Editorial office of Acta Physico-Chimica Sinica



1638 Acta Phys. -Chim. Sin., 2007

Vol.23

AHURFH M T BA MR 2 T T s
JFH 3 ) R v R S e 8 25 0 s S 24 4 AT A E
Y5 B AT BT A B — AP, 20 14D 90 4EAR, AT HLALIR
TR Z TG  H A 5 R B 1 e B0 R AR 1A S B 4
BER RIS, A AT ALK BH i PE RE ORI 4 .
FLVR YR AR S BT 45 vt B T HL 45 1461 8} (donor,
D)5 H, FZ KK Kl (acceptor, A) TR G, R T
D/A A, $em 7GR R o . R A B
P 265 1A 2 AR Bl 03 B3 L T 5 25 X RE RS PR T L 1
B, A RS T O BT B A, TR K ML R
e 1O BH H i RO R, A LR A & A K BE
RS AN IZ BT,

TEARZ A PR, MEH-PPV (poly(2-methoxy-
5-(2'-ethylhexoxy)-1,4-phenylene vinylene))fl PCBM
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Fig.1 Chemical structures of PCBM(a) and MEH-
PPV(b)
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Table 1 The performance of different structure devices
Style Structure Isc — Vol V FF(%) (%) Rs/(Q+cm™®  Ry/(Q+cm™)
(mA-cm™)
(A) ITO/MEH-PPV:PCBM/Al 2.83 0.7 41.3 0.818 3.1 586.5
(B) ITO/PEDOT:PSS(4083)"/ 3.17 0.8 50.0 1.22 3.6 764.5
MEH-PPV:PCBM/Al
©) ITO/PEDOT:PSS(8000)/ 2.98 0.8 41.5 0.989 17.8 801.5
MEH-PPV:PCBM/AI
D) ITO/PEDOT:PSS(4083)/ 3.40 0.8 52.1 1.43 2.2 776.4

MEH-PPV:PCBM/LiF/Al

'p(4083)=1x10° Q)+ cm, p(8000)=1x10° () -cm
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Fig.2 I-V curves of different structure devices
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Table 2 The performance of different solvent devices

Ry

Rs
(Q-cm? (Q-cm?

Style Solvent — V./V FE(%) m(%)

e
(mA+cm™)

(E) TOI1 2.56 08 44,5 0911 3.6 930.4
(F) CB 2.90 08 473 1.10 2.6 791.2
(G) ODCB 347 08 559 1.55 1.8 840.9

TOI: toluene; CB: chlorobenzene; ODCB: 1,2-dichlorobenzene
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Fig.3 I-V curves of different solvent devices
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Fig.4 Photosensitivity (PS) curves of different

solvent devices
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Fig.5 AFM images of different solvent devices
(a) 1,2-dichlorobenzene, (b) chlorobenzene, (c) toluene
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