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Abstract: Raman spectra of aC:H thin films deposited with an unbalanced magnetron sputtering system showed that the
G peak shifted to a higher wavenumber as the target power density increased and Ip/lg ratio increased from 0.902 to
1.012. Moreover, the transmittance of aC:H films fabricated at 60 nm tended to decrease with increasing target power
density; at 550 nm in the visible light region, the transmittance decreased from 69% to 58%. The rms surface roughness
values of the aC:H thin films decreased with increasing target power density, and varied from 1.11 nm to 0.71 nm. In
order to achieve efficient light trapping, the light scattering at the rough interface must be enhanced. Consequently, the
surface roughness of the thin film will decrease with the target power density. Further, the refractive index and
reflectivity of the aC:H thin films increased with increasing target power density; however, the Brewster angle decreased
with the target power density. Hence, dye-sensitized solar cells using an aC:H antireflective coating increased the CE,

Voc, and Jsc by approximately 8.6%, 5.5%, and 4.5%, respectively.

Keywords: Hydrogenated amorphous carbon; Dye-senstized solar cdlls (DSSCs), Unbaanced magnetron sputtering, Cell efficiency
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Fig. 1. Characteristics of DSSC using aC:H AR coating films
fabricated with various target power densities.

Table 1. Electrical characteristics of DSSC using aC:H AR
coating films fabricated with various target power densities.

Voc (V) Jsc (MA/cm?)  FF (%) CE (%)
Base cell 0.707 133 62.3 5.8
20 Wicm?®  0.746 139 60.4 6.3
23 Wiem? 0.708 114 63.9 5.2
26 Wicm?* 0722 10.9 62.6 49
29 Wiem? 0.715 10.3 62.9 47
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Fig. 2. Transmittance of aC:H thin films fabricated with various
target power densities.



284

(c) 1.4

—
E
=

=
w
W
o
=

iy
f=2]
=
(=)
| .
o
o
(4]

't
=3
w
w
E

o

=y
M
T

1.0

os} e
$ 3 .
0.6 |
o4 ' 23 ' 2
Target power den5|ty (Wiem’)
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