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Coating of Boron Doped Zinc Oxide
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Abstract

The boron doped zinc oxide (ZnO:B) transparent conducting thin film coating on a glass plate was
experimentally prepared by Metal Organic Chemical Vapor Deposition (MOCVD) method. Diethyl zinc (DEZ)
and water (HZO) were used as reactants, and diborane (Bsz) was used as doping gas in a vacuum system. The
effects of temperature and flow rate of diborane gas on electrical and optical properties and crystal structure of
the ZnO:B thin film were studied. The experiments were carried out at temperatures of 100°C, 150°C, 180°C and
200°C. The results showed that while the temperature was increased, the electrical resistance and the
transmittance decreased. From the surface observation by scanning electron microscope (SEM), pyramid-shape
crystals were found at temperatures of 180°C and 200°C. By using x-ray diffraction, the spectrum of (100) plane
was shown clearly at the experiment temperature of 180°C, and it was higher than that of 200°C. The
temperature of 180°C was selected, and then the effect of B,H, doping gas on properties was studied by varying
the flow rate at 0 sccm, 5 sccm, 10 scem, 15 scem and 20 scem. The experimental results showed that with
increasing the flow rate, the electrical resistance decreases and the transmittance increases. The SEM
micrographs showed that the higher flow rate the smaller grain sizes. The XRD spectrum revealed clearly the

(100) plane at the B,H, flow rate of 10 sccm.

Keyword: transparent conducting thin film, zinc oxide, boron doping, solar cell
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