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Table 1 Substrates used in the experiments
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Table 2 PECVD conditions for deposition of SiNx thin films
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Fig.1 The change of the thickness of SiN thin
film with different Si/N
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Fig.3 The change of lifetime of the SiN thin
film with different Si/N
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Fig.7 The reflection ratio of mono-crystalline
after deposition SiN with different Si/N
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Fig.8 The reflection ratio of poly-crystalline
after deposition SIN with different Si/N
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Fig.9 The change of lifetime of mono-crystalline and
poly-crystalline SiN deposition at the different temperature
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THE CHARACTERIZATION OF SILICON
NITRIDE(SiNx) THIN FILMS AND APPLIED
SiNx ON MULTI-CRYSTALLINE SOLAR CELLS

Zhao Hui!'?, Xu Zheng', Li Xudong®, Li Hailing®, Xu Ying®, Wang Wenjing’
(1. Beijing Jiao Tong University , Beijing 100044, China;
2. Beijing Solar Energy Research Institute, Beijing 100083, China)

Abstract: Silicon nitride (SiNx) thin films are used not only as very efficient antireflection coating but also as an
outstanding surface and bulk passivation on silicon solar cells. As antireflection coating, the refractive index of
SiNx films is approximate 2.0, which is most suitable for the refractive index of Si material . Moreover, hydro-
gen passivation via PECVD SiNx films is very efficient. SiNx thin films were deposited by PECVD (Plasma En-
hanced Chemical Vapor Deposition) of silane (SiH4) and ammonia (NH3) reactants at different conditions. The
characterization of SiNx thin films was studied by spectral ellipsometry, infrared absorption spectroscopy (IR),
X-ray Photoelectric Spectroscopy (XPS), quasi-steady state photoconductance decay (QSSPCD) measurements
and reflection spectra, etc.. We have found the best deposition condition and temperature. After deposition of
SiNx films on the multi-crystalline solar cells, the electric current improved greatly and attained an approximate
increase of 50% . The increasing amplitudes of the efficiency of solar cells were in excess of 40% .

Keywords: silicon nitride; PECVD; poly-crystalline solar cell
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