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[Introduction] Silicon heterojunction solar cells (SHJ) are known for their high efficiency, which is realized
by excellent surface passivation by introducing hydrogenated intrinsic amorphous silicon [a-Si:H (i)].
Generally, high quality a-Si:H (i) has been deposited by chemical vapour deposition using SiH, as the main
source gas. To reduce the fabrication cost of the solar cells by avoiding the usage of the explosive SiH, gas,
we introduced facing target sputtering (FTS) method as an alternative fabrication process for a-Si:H (i).
Recently, we deposited high quality of a-Si:H (i) with effective carrier lifetime (z.;) beyond 2 ms by
optimizing the amount of RF power. From our TEM results, we confirmed the presence of epitaxial growth
in the a-Si:H (i) layer. In this study, we introduced hydrogen peroxide treatment on the silicon wafer which
was reported to be effective in reducing the epitaxial growth for the deposition of a-Si:H by Cat-CVD
method.["!

[Procedure] N-type 280 um FZ (100) mono-crystalline silicon wafers with resistivity of 3 Q cm were used
in this study. Before the deposition of a-Si:H (i), HF treatment was done to eliminate the native oxide on
the Si-wafer. Then, SiOy layer with a thickness around 1 nm were formed by dipping the wafer in 4% of
H,0, for 30 s at room temperature. The deposition of a-Si:H (i) by FTS was conducted under 0.2 Pa in
room temperature. After the deposition of a-Si:H (i) layer, annealing treatment in forming gas (FG) ambient
was applied in the range of 150-450°C. Effective minority carrier lifetime was measured before and after
the annealing treatment by quasi steady-state photo-conductance (QSSPC) method.

[Results] Fig. 1 shows the relationship between minority carrier _ 1000 — py —r
lifetime of a Si-wafer passivated by approximately 10-nm-thick % ¢, ® wio SiO,
a-Si:H (i) and RF power during the deposition. In most cases, 2 L o _
passivation layers with the SiO, layer showed higher lifetime, 3 6001 .
indicating that H,O, treatment improves the passivation effect of T:, a00L @ i
thin a-Si:H (i) layers deposited by FTS method. 3 L e ® ° _
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