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vinylsilane for high efficiency photoelectrodes
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Abstract :

For photoelectrode applications, amorphous silicon carbide (a-SiC) using inexpensive vinyl silane
was formed and evaluated by a thermochemical vapor deposition method. Some samples were
prepared by adding diphenylphosphine (DPP) containing group V element phosphorus (P) and
trimethylaluminum (TMA) containing group III element aluminum (Al) to the SiC films. The FT-IR
results showed that only Si-C bonds were observed in the undoped sample formed only with
vinylsilane. On the other hand, the introduction of TMA in to vinylsilane increased the Al-C
bonding in the SiC thin films. In the DPP introduction, the ligand of DPP was introduced into the
SiC thin film. The energy bandgap of the undoped sample is estimated to be 2.5-3.3 eV based on
visible UV spectrophotometer measurements. On the other hand, the energy band gap values of the
TMA- or DPP-introduced samples were narrowed to 2-3 eV. While the results of the four-point
probe method could not be measured for the undoped samples, the introduction of TMA or DPP
decreased the resistivity. In addition, undoped a-SiC was formed on p-type Si substrate, Al
electrode was formed, and capacitance-voltage (C-V) measurement was demonstrated. The C-V
characteristic shows the metal-insulator-semiconductor characteristics. This means that the
undoped a-SiC has good insulator property and sufficient offset to p-type Si and valence band side.

Therefore, based on these results, the a-SiC photoelectrodes with vinylsilane are expected to be
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highly efficient by forming a p-i-n structure with an undoped a-SiC i-layer, a TMA-incorporated

p-layer, and a DPP-incorporated n-layer.
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