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Abstract

In this paper, we report on photoelectrochemical etching process of 6H-SiC semiconductor wafer.
The etching was performed in two-step process; anodization of SiC surface to form a deep porous
layer and thermal oxidation followed by an HF dip. Etch rate of about 615 A/min was obtained during
the anodization using a dilute HF(1.4 wt% in Hx0) electrolyte with the etching potential of 3.0 V. The

etching rate was increased with

the bias voltage. It was also found out that the addition of

appropriate portion of H:O: into the HF solution improves the etching rate. The etching process
resulted in a highly anisotropic etching characteristics and showed to have a potential for the

fabrication of SiC devices with a novel design.
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Fig. 1. Schematic drawing of the experimental set
-up for the PEC etching process.
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Fig. 2. Surface morphology of SiC etched by the

PEC method using an electrolyte with
1.46 wt% HF, 08 wt% H:0: with the
applied voltage of 5 V for 30 min.
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Table 1. EDS analysis for the porous layer after

PEC etching process.

Element ?rp:;:: Element % At;:ﬁc
C K ED 20.44 36.03
0 K ED 7.01 928
Si K ED 7255 54.69
Total 100.00 100.00
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Fig. 3. Modeling of etching reaction mechanism
on PEC process.
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Fig. 4. SEM image of SiC surface after the
removal of oxidation layer which was
formed by thermal oxidation process for
5 hr
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Table 2. EDS analysis for the

Porous layer
(afetr removal of oxide layer).
Element Spect. Element % Atomic
Type %
C K ED 23.66 42.10
0O K ED -0.35 -0.47
Si K ED 76.70 58.37
Total 100.00 100.00
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Fig. 6. SEM micrograph for a SiC wafer etched
by PEC when Pt was used as a mask.
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