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Table 1 Changes of oxygen and carbon of silicon
wafers concentrations after three step annealing
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Cz-1 8.3 7.9 0.22 0.19
me-1 8.5 5.7 2.97 2.25
mc-2 6.2 4.4 2.21 1.90
me-3 5.8 2.7 2.18 1.16
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Fig.1 Defect photograph of mc-1 sample
optical micrograph(500 x )
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Fig.2 Defect photograph of me-1 sample optical

micrograph after three step annealing
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Table 2 Changes of carrier lifetime of silicon wafers
after three step annealing
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Fig.3 Changes of carrier lifetime of silicon
wafers after three step annealing
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Fig.4 Changes of carrier lifetime of silicon wafers
after three step annealing
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EFFECT OF THERMAL ANNEALING ON CHARACTERISTICS OF
MULTICRYSTALLINE SILICON USED FOR SOLAR CELLS

Ren Bingyan' ,Gou Xianfang"?,Ma Lifen'?, Li Xudong’,Xu Ying’ , Wang Wenjing’
(1. Hebei University of Technology, Tianjin 300130, China;
2. Beijing Solar Energy Research Institute, Beijing 100083, China)

Abstract: Oxygen and carbon behavior and minority-carrier lifetimes in multicrystalline silicon (mec-Si) were investigated
by means of FTIR and QSSPCD after three step annealing. For comparison, the annealing of czochralski (CZ) silicon was
also carried out under the same conditions. The results revealed that oxygen and carbon concentration of me-Si had a
greater decrease than that of CZ-Si, which means the more oxygen precipitates in mc-Si were generated. High density de-
fects of me-Si such as grain boundaries, dislocations improve formation of oxygen precipitates. Bulk lifetime of me-Si and
CZ-Si greatly increased. The reason of lifetime increase is probably attributed to the fact that lots of oxygen precipitates
and defect complex compound generated afier three step annealing, which could be suction centers of defect. The reduced
carrier decentralized recombination centers resulted in improvement of lifetime of wafer. Tendency diffrence of lifetime
was correlated with interior structure of crstalline silicon.

Keywords: solar cell; multicrystalline silicon; oxygen precipitate; carrier lifetime; thermal annealing



