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This work presents a procedure for identifying polytype inclusions in 4H-silicon carbide (SiC) wafer substrates using X-ray topography (XRT) and Raman mapping techniques, which allows a full-scale inspection accurately and efficiently. In the end of this abstract, an example will show that 6H polytype inclusion in 4H-SiC substrates might be a major cause of failure in growing gallium nitride (GaN) on 4H-SiC substrates. SiC has proved to be a promising material for high power and high frequency communication devices technology attributed to its excellent physical properties, such as wide band gap, high breakdown electric field and high thermal conductivity . However, SiC crystals exhibit a large number of different polytypes and the materials property changes with different polytype structures. Among different polytypes, 4H-SiC is the most attractive one, owing to its band gap larger than cubic polytype 3C (3.2 > 2.3 eV) and electron mobility faster than 6H along c-axis (880 > 97 cm2/Vs). There were two distinct areas with different contrast in the original XRT image owing to slightly different 2θ/ω diffraction curves of 4H and 6H crystals. To further identify the polytype of these two areas, a Raman mapping inspection was performed in this region of interest. Then a 40 mm x 40 mm with 2 mm-spaced Raman spectra scan was acquired. The intensity of FTO mode (776.42 cm-1 ) of 4H-SiC was selected to present the corresponding Raman mapping result. When imposing the Raman mapping diagram onto the XRT image, the combined figures indicate that the larger portion is 6H crystal and the smaller 4H, and a transition region between the two polytypism appears along the polytype boundary.
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