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GaN epitaxial growths on chemically and mechanically polished sapphire wafers
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Abstract The fabrication of sapphire wafer in C plane has been developed by horizontal Bridgeman method and GaN
based semiconductor epitaxial growth has been carried out in metal organic chemical vapour deposition. The single
crystalline ingot of sapphire has been utilized for 2 inch sapphire wafers and wafer slicing and lapping machines were
designed. These several steps of lapping processes provided the mirror-like surface of sapphire wafer. The measurements
of the surface flatness and the roughness were carried out by the atomic force microscope. The GaN thin film growth
on the developed wafer was confirmed the wafer quality and applicability to blue light emitting devices.
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Fig. 1. Schematic diagram of horizontal reactor for sap-
phire single crystal.
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Fig. 2. Sapphire crystalline ingot grown by horizontal
Bridgeman method.

Fig. 3. Sapphire rod after edge grinding.
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Fig. 4. Polarized photographs of fabricated sapphire wafers from (A) the edge position and (B) the center position of ingot
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Fig. 5. TCXD rocking curve on C plane (0002) sapphire
wafer (sample HB4).

Table 1
FWHMs and roughnesses for various samples of sapphire
wafers

Samples TCXD AFM

Peak position FWHM I%J s lkve

(deg) (arcsec) (A) (A @A)
HB1 20.46071 247 238 28 16
HB2 20.87368 257 339 29 21
HB3 19.81215 155 98.1 65 34
HB4 21.15957 10.1 198.0 6.9 3.5
HB5 21.07130 65.7 551 83 6.5
HB6 20.68861 15.1 158 14 09
HB7 20.31239 11.2 166 32 23
HB8 20.60610 19.8 79.8 86 6.2
HB9 20.69638 104 516 25 1.1
HB11 20.48117 11.5 324 28 18
HB12 20.35537 15.8 200 08 05
HB13 20.65370 16.2 250 08 05
HB14 19.90748 8.3 915 1.0 0.7
Shinkosha 20.40698 13.7 330 13 038

Union-Carbide 20.78124 10.1 90 21 16
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Fig. 6. AFM image on the etch-pits of sapphire wafer
(sample HB4).
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Fig. 7. AFM image on the surface of sapphire wafer
(sample HB1).
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Fig. 8. SEM images on GaN epitaxial surfaces grown on (A) the purchased (Union-Carbide) and (B) the fabricated wafers.
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Fig. 9. PL spectra on GaN epilayers grown on (A) the

fabricated and (B) the purchased (Union-Carbide) wafers.
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