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Abstract This study examined the effects of stacking faults on the thermoelectric properties for n-type
SiC semiconductors. Porous SiC semiconductors with 30~42 % porosity were fabricated by the heat
treatment of pressed A-SiC powder compacts at 1600~2100 C for 20~120 min in an Nz atmosphere.
XRD was performed to examine the stacking faults, lattice strain, and precise lattice parameters of the
specimens. The porosity and surface area were analyzed, and SEM, TEM, and HRTEM were carried out
to examine the microstructure. The electrical conductivity and the Seebeck coefficient were measured
at 550~900 °C in an Ar atmosphere. The electrical conductivity increased with increasing heat treatment
temperature and time, which might be due to an increase in carrier concentration and improvement in
grain-to-grain connectivity. The Seebeck coefficients were negative due to nitrogen behaving as a donor,
and their absolute values also increased with increasing heat treatment temperature and time. This might
be due to a decrease in stacking fault density, i.e., a decrease in stacking fault density accompanied by
grain growth and crystallite growth must have increased the phonon mean free path, enhancing the

phonon-drag effect, leading to a larger Seebeck coefficient.
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Fig. 1. HREM structural image of the typical
stacking faults in #-SiC ceramics.
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Fig. 2. Powder X-ray diffraction patterns of
the starting B-SiC powder and the
specimens heat treated for 20 min in
N, atmosphere at various temperatures.

Fig. 3. X-ray diffraction profile in which

the values for defining the
separability are shown.
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Table 1. Characteristics for the specimens obtained under the various heat treatment conditions.

Sample He?gntrfst;i?;;ﬁz;gion Porosity 'Lattice Stacking Latti.ce Surface
name © parameter fault stra_14n arzea
Temp. (C) Time (min) 9] %) 107) (m*/g)
S1 1600 20 41.92 4.3590 12.43 5.37 11.15
S2 1700 20 39.09 4.3592 11.67 5.19 8.23
S3 1800 20 36.67 4.3588 9.21 4.54 5.07
S4 120 34.51 4.3582 7.95 4.43 4.15
S5 20 33.43 43579 5.61 3.27 212
S6 1900 60 32.08 4.3574 4.18 2.92 2.08
S7 120 30.95 4.3575 1.69 1.28 1.34
S8 2000 20 31.17 43571 1.73 0.56 1.28
SO 2100 20 32.87 - - - -
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Fig. 4. Schematic diagram of the apparatus for electrical
conductivity and  Seebeck  coefficient
measurement; 1. Specimen, 2. Silicon rubber,
3. Voltmeter, 4. DC current source, 5.
Thermocouple, 6. Alumina tube, 7. Gas inlet,
8. Gas outlet, 9. Air inlet, and 10. Air outlet.
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Fig. 5. Change in stacking fault for SiC
heat treated for 20 min in N;

atmosphere at the various temperatures.
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Fig. 6. Change in stacking fault for SiC
heat treated at 1800 T in N

atmosphere for the various times.
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Fig. 7. Temperature dependences of electrical
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20 min in Nz atmosphere at the
various temperatures.



N3 SiC ¥t=A9] @4 B4l vXe A5 289 9%

Fig. 8. Scanning electron micrographs
of the specimens heat treated
at (a) 1800 T (b) 2000 T for 20
min in N2 atmosphere ; bar = 10 um.
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treated at (a) 1800 T (b) 2000 T for 20
min in N2 atmosphere ; bar = 2 .
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