Regular Paper

281

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 32, No. 4, pp. 281-286 July 2019

DOI: https://doi.org/10.4313/JKEM.2019.32.4.281
ISSN 1226-7945(Print), 2288-3258(Online)

TASIE HIFE Bk HIAMYX] ZES0|
HEZASY EIAMX|S| =20 O|xl= H&
Sy, ALE'0, HEY’

P zAgste Ar)getat
“z ol gt Atk

Effects of an a-C:H Anti-Reflective Coating on the Cell Efficiency of

Dye-Sensitized Solar Cells (DSSCs)

Jae-Sil Song', Nam-Hoon Kim', and Yong Seob Park’
! Department of Electrical Engineering, Chosun Unversity, Gwangju 61452, Korea

2 Department of Electronics, Chosun College of Science & Technology, Gwangju 61453, Korea

(Received March 8, 2019; Revised April 12, 2019; Accepted April 13, 2019)

Abstract: Raman spectra of a-C: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/Ig ratio increased from 0.902 to

1.012. Moreover, the transmittance of a-C: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 a-C: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 a-C: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 a-C:H antireflective coating increased the CE,

Voc, and Jgc by approximately 8.6%, 5.5%, and 4.5%, respectively.
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Fig. 1. Characteristics of DSSC using a-C:H AR coating films

fabricated with various target power densities.

Table 1. Electrical characteristics of DSSC using a-C:H AR

coating films fabricated with various target power densities.

Voc (V) Jsc (mA/em®)  FF (%) CE (%)
Base cell  0.707 13.3 62.3 58
20 Wem®  0.746 13.9 60.4 6.3
23 W/em®>  0.708 11.4 63.9 52
26 Wem®>  0.722 10.9 62.6 4.9
29 Wem®> 0715 10.3 62.9 4.7
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Fig. 2. Transmittance of a-C:H thin films fabricated with various

target power densities.
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Fig. 3. 3D images of a-C:H thin film fabricated at the conditions
(a) 20 W/em?, (b) 29 W/em® target power densities, and (c) Rms
surface roughness of a-C:H thin films fabricated with various
target power densities.
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Fig. 4. (a) Raman spectra of a-C:H thin films fabricated with
various target power densities and (b) the results of gaussian
Raman fitting (G peak position and Ip/lg ratio).
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