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Effect of H, dilution in an intrinsic amorphous silicon layer on the efficiency

of thin film silicon solar cells
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Abstract

There are many methods to develop thin film silicon solar
cells. One of the most interesting methods is to develop double
junction solar cells whose top and bottom cells can response the
light at the different wavelength region. In this paper we report
the development of intrinsic amorphous silicon layer (i-a-Si:H) for
the use as an absorber layer in the top cell of the tandem (i-a-
Sif/i-pc-Si) cell structure.  The H,/SiH, gas flow rate ratio was
varied from 2 to 10 in order to optimize the deposition condition.
Solar cells were fabricated on transparent conductive oxide
(TCO) glass substrate by using Very High Frequency- Plasma
Enhance Chemical Vapor Deposition (60 MHz VHF-PECVD)
technique. The electrical and optical properties of amorphous
silicon layer (i-a-Si:H) with the thickness of 400 nm were
investigated. It was found that, the photo gain (the ratio of photo
conductivity to dark conductivity, G,/0;,) reached to the maximum
value of 5.8 x ’IO4 at the H,/SiH, ratio of 4. While the E, (optical
band gap) value of the film increased from 1.66 eV to 1.74 eV at
the H,/SiH, ratio of 8 and decreased with higher H,/SiH, ratio.
Introducing of i-a-Si:H as an absorber layer in single (p/i-a-Si:H/n)

and tandem (p/i-a-Si:H/n/p/i-pc-Si:H/n) solar cells with the active
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area of 0.75 cm2 was carried out, we achieved an efficiency of
9.0% at the H,/SiH, ratio of 4 for single cell and 10.5% at the

H,/SiH, ratio of 8 for tandem cell, respectively.
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