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Abstract: We have investigated the characteristics of amorphous silicon (a-Si) thin-film solar cell by inserting barrier
layer. The conversion efficiency of a-Si thin-film solar cells on graphite substrate shows nearly zero because of the
surface roughness of the graphite substrate. To enhance the performance of solar cells, the surface morphology of
the back side were modified by changing the barrier layer on graphite. The surface roughness of graphite substrate
with the barrier layer grown by plasma enhanced chemical vapor deposition (PECVD) reduced from ~2 um to ~75
nm. In this study, the combination of the barrier layer on graphite substrate is important to increase solar cell
efficiency. We achieved ~ 7.8% cell efficiency for an a-Si thin-film solar cell on graphite substrate with SiNx/SiOx
stack barrier layer.

Keywords: Graphite substrate, Amorphous silicon solar cell, Barrier layer, Plasma enhanced chemical vapor

deposition
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Table 1. PECVD condition of a-Si thin-film solar cell
deposition.
Gas (sccm) Power
Layer W)
Hz SiH4 B2H() PH3
P 1,000 4 3 - 1,000
I 100 62 - - 100
N 700 5 - 4 500
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Fig. 1. a-Si thin film solar cell on CCM-190C/400C substrates

with surface roughness.
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Table 2. PECVD condition of barrier layer deposition.

Barrier Gas (scem) Power  Pressure
Layer N S, N,O NH; (W) (mtorr)
SiO 300 15 35 - 200 700

SiNx 300 15 - 30 200 700

4 Al gird on 3

Fig. 3. a-Si thin-film solar cell on graphite substrate with

barrier layer.
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Fig. 4. Cross-section image of the a-Si thin-film solar cell on

graphite substrate with barrier layer.
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Fig. 5. Characteristics of a-Si thin film solar cell as a function
of barrier layer.

Table 3. Solar cell characteristics of the a-Si thin-film solar

cell on graphite substrate with barrier layer using PECVD.

No Barrier Voc Jsc FF Eff.

%) (mA/enr’) (%) (%)
SiN/SiO

1 0.857 14.66 62.5 7.85
850 nm
SiN/SiO

2 0.853 13.89 62.2 7.37
800 nm
SiO/SiN

3 0.853 14.16 63.4 7.67
850 nm
SiO/SiN

4 0.847 13.91 62.1 7.32
800 nm

SiO

5 0.857 13.68 62.4 7.31

800 nm
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Fig. 6. rms roughness as a function of barrier layer thickness.
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