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Abstract: Amorphous Si (a-Si) thin films of p+/p-/n+ were deposited on SisN4/glass substrate by using
a plasma enhanced chemical vapor deposition (PECVD) method. These films were annealed at various
temperatures and for various times by using a rapid thermal process (RTP) equipment. This step was
added before the main thermal treatment to make the nuclei in the a-Si thin film for reducing the
process time of the crystallization. The main heat treatment for the crystallization was performed at the
same condition of 600T/18 h in conventional furnace. The open-circuit voltages (Vo) were remained
about 450 mV up to the nucleation condition of 16min in the nucleation RTP temperature of 680C. It
meat that the process time for the crystallization step could be reduced by adding the nucleation step
without decreasing the electrical property of the thin film Si for the solar cell application.
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p+ (back surface field, ~65 nm) ;

p- (absorber layer, ~1.7 m)
n+ (emitter layer, ~35 nm)

SiNx coating: 100-nm-thick e

Borosilicate glass 3.3-mm-thick

§ Photons §

Fig. 1. Schematic diagram of a p-type poly-Si solar
cell on a planar glass superstrate (layer thicknesses is
not to scale).
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¥
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[ a-Si precursor diode deposition J
J
)

[Solld phase crystallization (SPC): 600°C/18h/N,
¥

¥
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Fig. 2. Process sequence of the p-type poly-Si solar cell
fabricated on a planar glass superstrate.
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Fig. 3. XRD spectrum varied with the SPC annealing

time: (a) as-deposited a-Si, (b) 8 hours at 600C, (¢) 24

hours at 600C.
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Fig. 4. Normalized crystallization factors calculated from
the XRD spectrums as a function of the annealing time at
various SPC temperatures of 600, 6407C, and 6807.
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Fig. 5. Average gran size evaluated with the inlet SEM
images as a function of the SPC temperature.
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Fig. 6. The 1Sun-V. variation as a function of the
n-RTP time at various n-RTP temperatures. It was
measured after the passivation with the Hx/Ar remote
plasma treatment.
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Fig. 7. UV reflectance spectrums analyzed to compare
the degree of crystallinity in the crystallized Si thin
films. The n-RTP temperature for the samples was 68
0C and the process time was varied in the range of 2~
32 minutes.
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ubako] n AP HAAAY ol ol UV ¥R &
Ao QA% & ¢SS ¢ F AW o ¥
e A& ututolA 2L (UV)e] 2% {4 A



AXNARY B =FA, 248 AIZ pp. 766-773, 2011'3 9H: AER % !

10} Omin
g | 7\ 2min
= i / 8min
g 0'3[ 15min!
g 0.6+ \ ‘

l- / \
£ o4 ) 1
o | /7 N\
] /
£ 02| .
E J— b
g oo
510 515 520 525 530
Wave number(cm-1)

Fig. 8. Raman peak shift analyzed to compare the degree
of crystallinity in the crystallized Si thin films. The
n-RTP temperature for the samples was 680°C and the
process time was varied in the range of 0~16 minutes.
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Fig. 9. The transmittance analysis in the wave length
range of visible light. The n-RTP temperature for the
samples was 680T and the process time was varied in
the range of 2~32 minutes.
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Fig. 10. The schematic drawings of the Si thin film
structure: (a) as-deposited a-Si thin film, (b) SEM
image observed on the sample surface after SPC
process at 680C/32 min/N;, (¢) crystallized Si thin film
after SPC process at low temperature, (d) crystallized
Si thin film after SPC process at high temperature.
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