HAEZUSH UM MHNT Pt WE Y B& [ = =
2tzot g0 olxE ol Bek A7 5916

Effects of the Sputtering Thickness and the Incident Angle of Pt Film Deposition
as a Counter Electrode for Dye-sensitized Solar Cells

I R I I P A I B I AR - I S B P O S B I I
(Hee—Je Kim * Tae-Bin Yeo : Sung-Joon Park - Whi-Young Kim - Hyunwoong Seo -
Min-Kyu Son - Won-Yong Chae - Kyoung—Jun Lee)

Abstract - Sputter deposition on a Pt counter electrode was studied using radio frequency (RF) plasma as the
improvement of incident photon to current conversion efficiency (IPCE) for dye-sensitized solar cells (DSCs). Effects of
the sputtering thickness and the incident angle on a Pt counter electrode for DSCs were investigated. Experiments to get
the optimal sputtering time for the performance of the DSCs were carried out. And it is found that the optimized
sputtering time was 120 seconds, in addition, the incident angles of the substrate was adjusted from 0° to 60°. The
maximum efficiency of 5.37% was obtained at the incident angle of 40° with an active cell area of lcif.

Key Words : Pt Counter electrode, Sputtering thickness and incident angle, RF magnetron plasma, Dye-sensitized solar
cell
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Table 1 Sheet resistance and transmittance of counter
electrodes with different Pt film thickness

Rs (Q/cnt) Transmittance (%)

FTO 9.30 97.32

FTO + Pt(30s) 791 71.27

FTO + Pt(60s) 6.74 53.14

FTO + Pt(90s) 4.13 45.44

FTO + Pt(120s) 3.05 32.57

FTO + Pt(150s) 2.88 25.31
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Table 2 Performance parameters of DSCs with Pt films of
different thickness (The measurement conditions are
AM 1.5, 100mW/en)

Pt film

SC
el | thiekness | voevy | e |
0 0 0.51 1.44 0.05 0.05
30 50 0.81 891 0.61 4.40
60 100 0.82 9.76 0.58 4.65
90 150 0.78 10.58 0.58 4.83
120 200 0.79 10.24 0.62 5.02
150 250 0.80 9.29 0.60 4.52
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Fig. 3 SEM image of the sputtered Pt film;
(@) Top—-down image sputtered at the incident angle
of 0°, (b) Top—down image sputtered at the incident
angle of 40°, (c) Cross sectional image sputtered at
the incident angle of 0° (d) Cross sectional image
sputtered at the incident angle of 40°.
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Table 3 Performance parameters of DSCs with Pt films
sputtered at different incident angles
(The measurement conditions are AM 1.5, 100mWw/cmr)

anz eu t(tgggnr%e) Voc(V) (m{i/ccnf) faFcltl(l)r n (%)
0 0.77 10.20 0.61 4.88
20 0.77 10.51 0.60 4.89
40 0.79 11.62 0.59 5.37
60 0.79 10.04 0.57 4.59
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Image Statistics

(b) Img. z range  116.89 nm

Img. Rms (Rq) 16.558 nm
Img. Ra 13.267 nm
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Fig. 5 The surface morphology of Pt electrode deposited at
different incident angles measured by AFM.
(@) sputtered at the incident angle of 0° (b)
sputtered at the incident angle of 40°
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