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Abstract — Even though stainless steel foil is not a highly efficient material for film-type solar cell, it has strong pas-
sivation capability without additional process. In this study, silicone resin was employed during a-Si:H thin film solar
cell fabrication for the purpose of planarization and electrical insulation. In the first stage of process, silicone resin was
coat onto the stainless steel (STS) using spin coater with thickness of 2~3 um and followed by aluminum deposition
using ion beam application. Unexpectedly buckling was formed during aluminum deposition process. After subsequent
fabrication processes, solar cell performance was evaluated. In voltage-current data, slight increase of cell performance
was obtained and interpreted by the increase of light scattering.
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Fig. 1. Exemplary structure of solar cell fabricated on stainless steel
substrate.
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Table 1. Characteristics of Silres REN60, silicone resin [5]
Silres® REN60

Characteristics

Main functionality Butoxy
Silicon dioxide content based on resin (wt.%) 54
Degree of crosslinking (%) 66
Substituent type Phenyl, methyl
Phenyl/methyl ratio 0.82
Molecular weight (Mw) 20,000~60,000
Resin solids (wt.%) 60
Solvent xylene
Specific gravity 1.05
Viscosity (mm?/s) 45-75
Flash point (°C) 25
2.4 ¥
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STS Z Y (foil) AT AAksk= 127 pm 712 A58 X~
El(STS-430, POSCO solar grade)= AF-8-3FS1TH3]. STS-430 9 ]
WA 182 2AQ1 A 2] 522 (Wacker, Silres® REN60)E 8
sto AAT-S FAJSIITH5). Bl 11¢] E/3oll tisliA] Table 1
of| AABIATHS]. AlEste] AAT ol AN, a5 B4,
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Fig. 2. Surface image of SST-430. Horizontal lines as well as deep
scratches were observed, which is typical in case of flat-
rolled product.
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Fig. 3. Conceptual diagram of current solar cell fabrications. It should be noted that the comparison of solar cells were the material substitution
of oxides buffer layer by silicone resin in this study. (a) Planarization by sol-gel method, (b) Planarization by silicone resin application.
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Fig. 6. Cross-sectional images of buckled solar cell taken by SEM.
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Fig. 5. FM image of the surface of silicone resin fabricated.

E$} vi= BMd 719 (elastic modulus)@} Poisson’s ratios LERYH, o}
WAl £, s= 22 BE(fim)2 7] (substrate)yS UERATE 2 2)&
&3l e 2P Btuke] S nlEEAlE vehd A gl vlE

STS-430

WD
51 mm

(b) %12,000

det
ETD

2% mag
5.00 kV | 12 000 x



AP 1AL A8 HEDS T3 227N ElkaR ] af 523
Table 2. Performance data of solar cell fabricated with silicone resin
Prior study [3] . . . .
I This study (sil buckl
tem Before TCO etching After TCO etching is study (silicone resin buckling)
Voc (V) 0.72 0.793 0.82
Jsc (mA/em?) 13.58 11.58 12.35
FF(%) 50.0 61.2 59.1
Eff (%) 4.88 5.62 5.99
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Fig. 7. Performance (current-voltage) data of silicone resin coated
solar cell. Efficiency is recorded to 5.99%.
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