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Research on Application of Diamond SBD and RF-DC Circuits
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Abstract: The single crystal diamond substrate was treated with hydrogen plasma by microwave
plasma chemical vapor deposition (MPCVD) equipment, and the hole conductance on the surface of
hydrogen-terminated diamond was formed to prepare hydrogen-terminated Schottky diodes. The diode
used gold as the cathode metal and aluminum as the Schott group. Then the RF-DC circuit was pre-
pared by gold wire bonding technique. The diode shows good rectification characteristics, with a cur-
rent size of 1.13 mA at a forward voltage of —5 V. The RF-DC circuit uses a double diamond Schott-
ky diode to ensure that the signal input can be maintained throughout the cycle. In the 10 MHz frequen-
cy band, the radio frequency voltage signal is successfully converted from 7 V AC to 1.97 V DC, and
the conversion efficiency is 13.3% , which is consistent with the simulated results. The experimental
results show that diamond Schottky diode is feasible for RF-DC circuit.
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Fig.1 Hydrogen plasma AFM test results of diamond sur-

face (a) before treatment and (b) after treatment
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Fig.2 Diamond Schottky diode device preparation process

flow chart
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Fig.3 (a) Microscope photo of a hydrogen terminal diamond
Schottky diode; (b) Schematic diagram of the RF-DC

circuit; (c) Schematic diagram of the circuit
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Fig.6 Simulated results of RF-DC circuit
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