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Development of boron doped zinc oxide films using MOCVD technique

and their applications to thin film amorphous silicon solar cells
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Abstract

This paper reports the development of boron doped zinc
oxide (ZnO:B) films deposited by the Metal Organic Chemical
Vapor Deposition (MOCVD) technique on the Soda lime (Na_L)
glass substrates. The gas mixture of diethyzinc (DEZ) and water
(H,0O) was used as reactant gas while diborane (B,Hg) was used
as a doping gas. We have investigated the effect of B,Hg flow
rate on the structural, electrical, and optical properties of ZnO:B
films by using Scanning Electron Microscope (SEM), X-ray
Diffraction (XRD), Hall measurement and UV/Visible spectrometer
with integrating sphere. We found that the B,H; flow rate
significantly affected resistivity and morphology of the ZnO films.
It was found that at the B,Hg flow rate of 15 sccm, the resistivity
reached the minimum value of 6.1x10°) cm, and the carrier
density and mobility were 3.0 x 107" cm” and 34.4 cmV's ,
respectively. Photovoltaic parameters of solar cell using ZnO:B
coated glass as a substrate showed Voc = 0.88 V, Jgc = 13.0
mA/cmz, FF = 0.67, and Eff = 7.6%. Compared to the cell using
commercial SnO,:F coated glass, the Jgc of the cell with ZnO:B
substrate improved by 0.33 mA/cmz, From the experimental
results, ZnO:B film coated glass has an excellent potential for

using as a substrate for thin film amorphous silicon solar cells.
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