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Abstract The passivation property of ALO, thin film formed using atomic layer deposition (ALD) for the application of
crystalline Si solar cells was investigated using microwave photoconductance decay (u-PCD). After post-annealing at 400°C
for 5 min, ALO; thin film exhibited the structural stability having amorphous nature without the interfacial reaction between
ALO; and Si. The post-annealing at 400°C for 5 min led to an increase in the relative effective lifetime of ALO; thin film.
This could be associated with the field effective passivation combined with surface passivation of textured Si. The
capacitance-voltage (C-V) characteristics of the metal-oxide-semiconductor (MOS) with Al,O; thin film post-annealed at
400°C for 5min was carried out to evaluate the negative fixed charge of Al,O, thin film. From the relationship between
flatband voltage (Vi) and equivalent oxide thickness (EOT) Wthh were extracted from C-V characteristics, the negative
fixed charge of ALO, thin film was calculated to be 2.5 x 10> cm™, of which value was applicable to the passivation layer
of n-type crystalline Si solar cells.
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Fig. 1. Plan-view SEM image taken from the textured Si surface.
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Fig. 2. Cross-sectional (a) TEM and (b) HRTEM images taken

from the ALO, film with post-thermal treatment (400°C for

5 min under N, ambient) deposited on textured Si surface using

ALD. Inset shows the FFT pattern obtained from the interface
between ALO; film and textured Si substrate.
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Fig. 3. Relative effective lifetime for (a) p-type Si with and
without ALO; deposition, and (b) post-annealed ALO; films
with various thicknesses (9.2~10.7 nm).
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Fig. 4. C-V characteristics of MOS device fabricated using

ALO, films post-annealed at 400°C for 5 min under N, ambi-

ent. Inset shows the schematic diagram of the manufactured
MOS device.

Table 1
Summary of EOT and V. extracted from C-V characteristics
(Fig. 4) of MOS devices

AlLO; physical thickness (nmn) EOT (nm) Vi (V)
9.2 5 1.065
10.0 54 1.179
10.7 5.7 1.312
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Fig. 5. Plot of Vi versus EOT of MOS device fabricated
using AlLO, films post-annealed at 400°C for 5 min under N,
ambient.
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