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Abstract In this paper, AIN epilayers on 6H-SiC (0001) substrate are grown by mixed source hydride vapor phase epitaxy
(MS-HVPE). AIN epilayer of 0.5 um thickness was obtained with a growth rate of 5nm per hour. The surface of AIN epilayer
grown on 6H-SiC (0001) substrate was investigated by field emission scanning electron microscopy (FE-SEM) and energy
dispersive X-ray spectroscopy (EDS). Dislocation density was considered through HR-XRD and related calculations. A fine
crystalline AIN epilayer with screw dislocation density of 1.4 x 10’ cm™ and edge dislocation density of 3.8 x 10° cm™ was
confirmed. The AIN epilayer on 6H-SiC (0001) substrate grown by using the mixed source HVPE method could be applied to
power devices.
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Fig. 1. Schematic diagram of a mixed-source HVPE for the growth of AIN epilayer on 6H-SiC (0001) substrate.
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Fig. 2. SEM images of AIN epilayer on 6H-SiC substrate. The

growth stage of AIN epilayer by nucleation: (a) 2 hours, (b)

100 hours, (c) plan-view SEM image of epilayer grown on 6H-
SiC (0001) substrate.
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Fig. 4. EDS spectra of the AIN epilayers on 6H-SiC (0001)
substrate: (a) 5 hours, (b) 100 hours.
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Fig. 5. XRD 2theta/omega spectra of the AIN epilayer on 6H-

SiC (0001) substrate. (a) XRD result in log scale, plotted from

20 degree to 80 degree, (b) XRD result in log scale, plotted
from 34 degree to 38 degree.
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Table 1
FWHMs of XRD rocking curve, corresponding threading dislocation
densities of AIN epilayer on 6H-SiC (0001) substrate

Threading dislocation density calculation by XRD results
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714, N, =screw dislocation density[/cm’], Bye, =
burgers vector of screw dislocation, N, =edge dislocation

density[/cm’], Begee = burgers vector of edge dislocation
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