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Local Oxidation Characteristics on Implanted 4H-SiC
by Atomic Force Microscopy
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Abstract: In this work, local oxidation behavior in phosphorous ion-implanted 4H-SiC has been
investigated by using atomic force microscopy (AFM). The AFM-local oxidation (AFM-LO) has been
performed on the implanted samples, with and without activation anneal, using an applied bias (~25 V).
It has been clearly shown that the post-implantation annealing process at 1,650C has a great impact on
the local oxidation rate by electrically activating the dopants and by modulating the surface roughness. In

addition, the composition of resulting oxides changes depending on the doping level of SiC surfaces.
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Fig. 1.
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Fig. 2. SIMS profiles indicates implanted phosphorous
concentration of P-19, and P-20 are approximately 2el8
cm”™, and 2e19 cm, respectively.
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Fig. 3. AFM images of oxide patterns (a) before and (b)
after annealing, and (c) annealing dependent oxide shape
difference for a P-18 sample. AFM images of oxide patterns
and (f)
dependent oxide shape difference for a P-19 sample.
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Fig. 4. AFM images of (a) before annealing and (b)
after annealing for P-18 (c) before annealing and (d)

after annealing for P-19.
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Fig. 5. AES profiles of formed oxide by AFM LO on (a)
P-18 and (b) P-19 sample.
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