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Abstract: The morphology of etch pits

in commercial 4H-SiC epi-wafer were

investigated by

molten-KOH etching. The etching process was optimized in 525~570C at 2~10 min and the novel type
of etch pits was revealed. This type of etch pits have been considered as TED (threading edge
dislocation) II, its origin and nature, however, are not reported yet. In this work, the morphology and
evolution of etch pits during epitaxial growth were analyzed and the different behavior between TED and

TEDII was discussed.
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Fig. 1. Shapes of etch pits formed at conditions of (a)
525C, 10 min, (b) 540C, 10 min, (¢) 540C, 2 min, (d)
570C, 3 min.
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Fig. 2. Schematic diagram of respective KOH etching
and polishing process.
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Fig. 3. Interaction between BPDs and TEDs. (a) BPD
and TED recombination and vanishing, (b) simultaneous
generation of BPD-TED pair, (¢) no interaction.
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Fig. 4. Typical shapes of (a) TEDII, (b) BPD, (c) TSD,
and (d) TED.
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Table 1. Probability of interactions between BPD and
TEDs.

BPD and TED BPD and TEDII
Extinction 43(50%) -
Generation 34(39.5%) =
Non-reaction 9(10.5%) 11(100%)
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Fig. 5. Optical microscopy images of BPD and TEDIL
There is no interaction between BPD and TEDIIL

Fig. 6. AFM images of typical dislocations. (a)TSD,
(b)JTED, and (c)TEDII, respectively. (insets are SEM
images).

Table 2. Heights and widths of TEDs.

Height(zm) Width (m)
TED 1.8(x0.2) 15(+0.02)
TEDI 1.2(x0.5) 11(x0.1)
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Fig. 7. 3-Dimensional model of 4H-SiC. Red arrows
show smallest burgers vector on (a) the basal plane and

on (b) the (1150) plane.
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