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Characterization of Nitrogen-Doped 6H-SIC Single Crystals Grown by

Sublimation M ethod

Atsuto Okamoto, Naohiro Sugiyama, Toshihiko Tani, Nobuo Kamiya
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Abstract

Nitrogen-doped 6H-SiC single crystals were grown
by the modified Lely method (the sublimation method).
The crystallinity and electrical properties of the grown
crystals were investigated through optical absorption
measurements, Hall measurements (van der Pauw
method) and etch pit measurements (the molten alkaline
etching method). Nitrogen gas was introduced into the
furnace with a partial pressure of 0.05-0.8 Torr during
the crystal growth. The nitrogen concentration in the
crystalsincreased with the nitrogen partial pressure.
The etch pit density (EPD) increased as the nitrogen

ooooo

concentration increased. The increase in the number of
etch pits was ascribed to the increase in rows of edge
dislocations (subgrain boundaries). It is suggested that
the nitrogen incorporated in the crystal might trigger the
generation of subgrain boundaries. It should be noted,
however, that the amount of doped nitrogen did not
affect the micropipe densities (MPD:[] 1 cm™). A 6H-
SiC wafer (12 mm in diameter) with resistivity as low as
0.03Qcm was obtained with relatively low defect
densities (MPD: 1 cm™, EPD: 4.5x 10" cm™).
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Fig. 1  Schematic drawing of the Modified Lely

method (the sublimation method).
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Fig. 2 3D - atomic configuration of the 6H-SIC

crystal structure.
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Fig. 3  Raman spectrum of an undoped 6H-SiC single

crystal grown on Si face.
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Fig. 4  Absorption Coefficientsin 6H-SiC wafers
grown on Si face.
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Table 1 Nitrogen (N) concentration of undoped and N-
doped 6H-SIC crystals grown on Si face
determined by SIMS analysis.

Partial pressure ( Torr) ) . 3
in growth ambience Nitrogen concentration (cm™)
[ 0 (undoped ) 043x 107
0.05 23x 10%
0.3 52x 10%
0.8 1.0x 10%

Nitrogen ConcentrationJ cm-3[]

17 1 | 1 | 1 | 1 | 1

00 020 040 060 080 1.0
N, Patial Pressured Torr(d

Fig. 5 Dependence of the nitrogen concentration of
6H-SiC wafers on nitrogen partial pressurein

the growth ambience.
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Fig. 6 Dependence of the carrier concentration and
the activation ratio on the nitrogen

concentration in 6H-SIC wafers.
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Fig. 7 Dependence of the resistivity on the nitrogen

concentration in 6H-SIC wafers.
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Fig. 9  Optical micrograph of the etched surface of a

nitrogen doped crystal.
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