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Abstract: Highly photosensitive and wide bandgap amorphous silicon oxide (a-SiOx:H) films were developed at low

temperature ranges (100~150°C) with employing plasma-enhanced chemical vapor deposition by optimizing Hy/SiH4

gas ratio and CO, flow. Photosensitivity more than 10° and wide bandgap (1.81~1.85 eV) properties were used for

making the a-SiOx:H thin film solar cells, which exhibited a high open circuit voltage of 0.987 V at the substrate

temperature of 100°C. In addition, a power conversion efficiency of 6.87% for the cell could be improved up to

7.77% by employing a new n-type nc-SiOx:H/ZnO:Al/Ag triple back-reflector that offers better short circuit currents

in the thin film photovoltaic devices.
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Fig. 1. Photosensitivity and E,, of fabricated amorphous

silicon oxide films prepared with (a) varying H,, CO, and (b)
R ratio. The effect of deposition temperature (100~150°C) was
also investigated.



A7) AR 288 =5 7], A308 ARZ pp. 115-118, 2017 2¥:

L

=2
o
==

oX
>
N

£ o rp Lo

X H o &% Mo

o o
ol
> 30 P © 19 o me 1o rl njo o2 |0

n=

¥
-
1o
4> i;i
O
oM
N
}E
s
b £
rg

N
)
>

N

w
—
L=
=)

otd =
=)
o3
k1
N
)

)

1o r
ol
=
R
=)

i)
o,
— 1
iTh)
oX
oX.
o2l
=
FfO N
K1 ox

o ox o 10 ¢y &

o o
N
o

i) ol

N 2
X
=
ﬂ —1
2 o

H
o
<
(@)
1o
HOl“J
R oo =

rlo

o

A

)

> =

)
2 o
lo <
a2

fjo

2 e

%
5 B

rg

R

o¥

rl:l

N

N

£
2
1o

Im o

xstz olo]xl@@ R = 20
F|Aste]Qlct. 150C2 &7 3
Al pa H|FO] Frbgo] wet WMeRlS A
AR, FUGEE AEHo= Aotdg HAL &
CO, o499l &7t MRS

RF U= Asph AneEs S w2
SoA HAZ 4 QAT mEbA 150°CO
|4 1.7x10°

- 4
b o
flo =

>~

>
ol
i

n
3
.%
=2 1
X

H
o ro

> i.: WY O

o g2

N
gy
PRES
E it
B
N
o]

B
o)
id)
d
N
k1
T
ne, r
lo
>
pac)
& le
g L

N o
M)
2

et
150°C
I 13t
Ar5to]
g5 o
UrERgTh 0.987 V9F 0.956 V
FoJujgt Apol= F= UA] A
AgE 2 oh 100°ColA &
1.85 eVZ zof 7jubdQlo] ShAboj
= 5 o ARe dEA e
11 mA/cm? olAtoa mje =o

f
K1
uju

N

N
rlr
o
<
o
o

o
o
o=

K

m
o

0

[Sx

(@]

5

B

n

Yo ]
fuju

: I o
3o
Ir ao o
E N
NN
fu) Hu
oS

5 [
> ol

2

i | my ©
]
— & ~
m
)

o
=
=
ol
o
i £ r
19
o
oo
R
o r
x

o

o
2
o
rlr

A
m
@ O
z O
12
w ©

-
P

Q2 2
2a)
T
T
18 n
o«
=

N
-]
Lo
ball
Zn

r
J
o ¥ 2

2ol e S fu 1o

H1
to
O
Y |n

ok
1)
mo — rf

=~
o
—_
ol
—_

>
B
)
|
T
ro

ol
-
)

ol
—_
e

)
2
ot =
AOE\—'

fr
ju
_@
i)
j—?-l"
_O,L'
rlr
=
Fu A
Mo
-4
>
ju
=
z
o

uu 32 rg

>
ol
o
32
s

N
o
[ISN
rr |
n
o
3
>
f,—l

Bt o rg of P

uu hu 1o oo Hu -

4>
o
)
S
g8
fuju
~

=
>
2
ri
fu)
[
u
r2
Pa)
oy
=5 m-[)ll
c M2 i)
=2
Jm o
> 1oy oo
CN) I"I I'UIO
o i
)
D‘ ~N _{){
19 = 5
ol g-?r
L
122

e
S
>
uju
W

i}
B
_O'l
rr

i}
oo
_o'h
2
.
|
i)
i)
r)l
=]
Nt

N

Y 2EOR FusieA
7.77%2H= ¢
Ag 4 99 ol

S A

o
o
)
rre e
fu)
)
)
Ra)

p-

D)

D)
ju
x

3

= r2 o

=4

rr

ok i)

2

o

L o

A
=8

=

>

oz
o% X ofy
2 B ajo

7r=9] 117

Current density (mA/cm’)

0 T T T T y
00 02 04 06 08 1.0

Voltage (V)

Fig. 2. Output properties of fabricated a-SiOx:H solar cells
made with various deposition temperature (100~150°C) for

a-SiOx:H absorber used in our study.

Table 1. Output properties of fabricated a-SiOx:H solar cells.

i-a-SiOx:H 100C 150°C
Ve (V) 0.987 0.956
Jse (mA/cm?) 11.03 11.14
FF 0.631 0.660
Efficiency (%) 6.87 7.03

p-a-S(iOx:H

- N L 4
I I Zni:AI I

Asahi - VU
glass

Fig. 3. The fabricated device structure of a-SiOx:H solar cell.
Here, an absorber layer thickness of 100 nm was applied for
the fabricated solar cells.
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Fig. 4. Performance comparison of a-SiOy:H solar cells with
n-nc-SiOc:H/AZO/Ag and n-nc-SiOcH/Ag  back
Here, absorber layer thickness of 100 nm was applied for the

reflectors.

fabricated solar cells.

Table 2. Output properties of fabricated a-SiOx:H solar cells

with different rear reflector structure of (A) n-nc-SiOH/Ag
and (B) n-nc-SiOx:H/ZnO:Al/Ag.

i-a-SiOx:H (A) (B)
Vee (V) 0.946 0.967
Jee (mA/cm?) 10.07 10.81
FF 0.703 0.74
Efficiency (%) 6.70 7.77
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