Yy HAL ] (Wuli Huaxue Xuebao)

Acta Phys. -Chim. Sin., 2008, 24(5):905-908 905

[Note]

www.whxb.pku.edu.cn

HMAMEXT P3HT 5 PCBM 4Bk RZSe B4 RERI ST

A 12

X, 1 B S
AR, 2

AR LRI Je B A A S S G S M R e o7, A AT

(AR TR R SRR =R, M 510640,
AR TR R o TG L MR SRS T, R DI REA R A R B S0 2, M 510640 )
TE: RN IERE(UV-Vis) JEEUE GG (PL) X A7 5 (XRD) B K o BH Ll RE S5 ) T, 4047 1 #A A 3
X FEBEW; P3HT (poly(3-hexylthiophene))5 Cq, U742 PCBM([6,6]-phenyl Cy-butyric acid methyl ester) iR A%k Z
SEHLPHERE RSN . ZEHNAT IO B, B3 PSHT:PCBM iR A4 22 At i JE A W i A0 02188 SEBUR 6%
o X-HE A it W, HAh BRAE LG i K A7 St ide 35 . L PSHT by B 45 (k1 BL, PCBMON BTS2 441 KL, 1
JI T MR 22 R B P vl FACKE FER A A5 P A v LKL B LI E 100 mW - em® SRIEDE T, T %
HLE V. SH0.55 V, B LIRS . o8 9.87 mA-em, BT R T Fi H 60.1%, RERHEHE0% n K 3.26%.

KA HUbIL RAEYS; OtltEee JURIER
RESES: 0644

Annealing Treatment Effect on Photoelectric Properties of
P3HT:PCBM Blend System

PENG Jun-Biao?
510640, P. R. China;
Functional Materials, Ministry of Education, Institute of Polymer Optoelectronic Materials and Devices,
510640, P. R. China)

YU Huang-Zhong'*
(*School of Physics, South China University of Technology, Guangzhou

South China University of Technology, Guangzhou

Abstract:
phenyl-Cg-butyric acid methyl ester (PCBM) was analyzed by UV-Vis absorption spectroscopy, photoluminescence
(PL) spectroscopy, X-ray diffraction, and solar cell performance. The UV-Vis absorption peaks of P3HT:PCBM thin

The effect of annealing treatment on the photoelectric properties of poly(3-hexylthiophene) (P3HT):[6,6]-

film showed enhancement and a red-shift after thermal annealing. PL. and XRD peak intensities increased by annealing
treatment. A solar cell based on the blend of P3HT :PCBM was fabricated, and the device performance was
significantly improved by thermal annealing. For devices heat-treated at 130 C, open circuit voltage of 0.55 V, short
circuit current density of 9.87 mA -cm™, fill factor of 60.1% and power conversion efficiency (PCE) of 3.26% were
achieved under 100 mW -cm™ air-mass 1.5 solar simulator illumination.
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Fig.1 Chemical structures of P3HT (a) and PCBM (b)
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Fig.2 UV-Vis absorption spectra of P3HT:PCBM

thin films before and after annealing treatment
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Fig.3 PL spectra of P3HT:PCBM thin films before
and after annealing treatment
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Fig.4 X-ray diffraction patterns of P3HT:PCBM thin
film before and after annealing treatment
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Fig.5 Illuminated and dark J-V characteristics of
P3HT:PCBM device before and after annealing
treatment
a) unannealed-dark, a’) unannealed light, b) 130 C-dark,
b’) 130 C-light
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Table 1 Summary of device performance of P3HT:
PCBM thin films before and after annealing

treatment
T/C Vo/V  IJmA-cm™®  F(%) n(%)
unannealed 0.65 243 42.5 0.67
130 0.55 9.87 60.1 3.26
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