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1. B2 (Summary)

Surface

of Si

established well for the photovoltaic performance

passivation substrate was
enhancement of the conventional bulk Si cells.!
high

non-saturated dangling bonds at the surface that

Pristine Si wusually has concentration
causes high local carrier recombination rates in
solar cells.2 Here, we passivated the n-Si substrate
surface with a thin oxide layer by a quick annealing
process in vacuum (1 min, 500-550 °C, <5x10-4 Pa),
and analyzed the oxide layer by spectroscopic
ellipsometry.
2. B (Experimental)
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At first, two parameters, amplitude component

(@) and phase difference (A) were measured by the
ellipsometry. Then the thickness (d) and refractive
index (n) of the oxide layer could be calculated from
the w and A by the Si oxide models. Each sample
was measured and calculated three times.
3. fEFLE %% (Results and Discussion)

Fig. 1a and 1b show the relationship between the

thickness, refractive index and the passivation
conditions. After etching in HF for 30 s, the oxide
layer had thickness and refractive index of around
0.5 nm and 1.458, respectively. The thickness of
oxide layer increased to around 1 nm as the
annealing time and temperature increased. The
refractive index was higher for the layer with
annealing (1.469) than without annealing (1.458),
showing the higher density for the oxide layer
formed by annealing than for the native oxide layer

on HF-treated Si surface.
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Fig. 1. The spectroscopic ellipsometry analysis of the oxide
passivation layer on Si surface formed by annealing in
vacuum (a) at 500 °C for 0—10 min and (b) at 400-800 °C for 1
min. “w/o Passivation” shows the cell with n-Si substrates

after etching in HF.
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