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Control of n-type Electrical Conductivity
for Diamond Semiconductor Containing Heavy Metal Atoms

Yiki Katamune
Kyushu Institute of Technology
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We demonstrated control of n-type conductivity for diamond semiconductors by
phosphorus doping using hot-filament chemical vapor deposition (HFCVD), which enables
large-area growth. HFCVD-grown diamond films, which contain heavy metal impurities
originating from filament material, showed semiconductor behavior in the temperature
dependence of electrical resistivity in the phosphorus concentration range of 10®¥-10*cm.
At high temperatures in band conduction regions, Hall effect measurements confirmed
n-type conductivity due to phosphorus donors. At room temperatures, an increasing
phosphorus concentration results in hopping conduction via phosphorus donor levels,
reducing electrical resistivity. These results indicate that the effect of metal impurities in
diamond on carrier transport in hopping conduction regions is limited and that electrical
resistivity is controllable by phosphorus concentration.
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