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Study on electrochemical oxidation behaviors of 4H-SiC substrate

XU Ze-dong, SUN Wen, LIU Gui-chang, WANG Li-da”
(School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: To improve the effect of the electro-assisted processing technology for the efficient processing of silicon
carbide ( SiC) substrates, the electrochemical oxidation behavior of p-type 4H-SiC in sodium sulfate solution is

3
and

systematically investigated.It is found that the current carrier concentration of the single-crystal SiC is 2. 0x10" em”
the flat-band potential is 0. 8 V¢;.SiC has been oxidized to intermediate products after powering on and then to silica. At
a potential range of 0 to 9 Vg, the anodic oxidation of SiC experiences four stages: active zone, passive zone, transient
zone and tarns-passive zone.The oxidation rate increases as the potential increases. Moreover, the passivation film of SiC
surface is destroyed and pitting corrosion occurs with a hole depth of about 0. 069 wm when the potential is higher than
the breakdown potential (about 7.4 Vg, ) ,that is,the potential stays in the tarns-passive zone.This result provides a
reference for improving the processing effect of electro-assisted processing.
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