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A decrease in |, => generation of defects
An increase in |, => annihilation of defects

S. Nunomura et al., Phys. Rev.
Appl. 10, 054006 (2018).
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SiH,/H, H, SiH,/H, SiH,/H, H,
plasma plasma plasma plasma plasma
a-Si:H a-Si:H a-Si:H a-Si:H
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SOI: Silicon on insulator
DSL: Disordered surface layer S. Nunomura et al., Appl. Phys. Express 12, 051006 (2019).
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» Growth is separated into 6 stages.
(3 nm for each growth)

|, is increased with d.
* Increment in | is large for ultrathin-layer.

=> defect density is reduced for thicker layer.
=> defect density is higher for ultra-thin layer.
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* Treatment time is varied from 1 ms to 100 s.

|
treatment ll

o
‘Q -
" bl 2
o 10’ E A A 4 A A *é k ! « | is decreased by H, plasma treatments
0 1ms 10ms 100ms 1s  10s 1OUSE'@ P ) yr>p . : .
10 g|;'§s' ..... => generation of defects in a-Si:H
— « However, |, is completely recovered by

| L | L |

10" ' =
10 t20 o 30 40 postannealing.
(min) => annihilation of defects in a-Si:H

S. Nunomura et al., Appl. Phys. Express 12, 051006 (2019).
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S. Nunomura et al., Appl. Phys. Express 12, 051006 (2019).
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1.00E+00 1.045 cm? Jsc (MA/cm?) Voo (V) FF. N(%)
8.00E-01 cell-1 37.461 0.714 0.801 21.431
cell-2 37.625 0.714 0.803 21.573
[, GO0 cell-3 38.217 0714 0795  21.695
oo cell-4 38.397 0.714 0797  21.856
cell-5 38.423 0.713 0.792 21.705
2.00E-01 cell-6 38.204 0.713 0.797 21.723
cell-7 38.126 0.713 0.800 21.738
0.00E+00
300 400 500 600 700 800 900 1000 1100 1200 Ce"_8 38.420 0.712 0.794 21.714
WAVELENGTH (NM) Ave. 38.109 0.713 0.798 21.679
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