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Effects of GaN Buffer Layer Thickness on Characteristics of GaN Epilayer
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% B  Metal organic chemical vapor deposition (MOCVD) & AM3-8}o sapphire (0001) 71% $]dl GaN 32 & A
2513, 2 el GaN iH3g A3t GaN $53& 550 C oA < 26 nmoll4 130 nm7}t2] 24 o8 FA2 384z,
GaN o332 1100 CoA 2F 4 m2} FA2 HAstdct. GaN €33 A4 & atomic force microscopy (AFM) 22 ¥4 3§
A& 2R3 GaN 24552 St 2ANAFE GaN 7S] Ede] siEHAE 2 & scanning electron microscopy
(SEM) o 2 ¥#slgict. o]zle 2 GaN olg$e] 3L 4359 Fr2} 3 Adr9 FA AUcke Ae & ¢ At GaN
oS AR BAE double crystal X-ray diffraction (DCXRD) ¢ Raman spectroscopy 2 &Astgch. AA€ GaN
ol %2} ¥4 BAE photoluminescence (PL) Z ZAlg Az} 47} FAL 4355 ol A€ 55 FAAl o F2
i, W8 53-8 Z71EHe ARE oo ol=iE A ERYE 94559 £V FANA gt HE Aol 2ot A
o M3 AR S 2o} o] BT, FAA o] FolFTh

Abstract GaN buffer layer and epilayer have been grown on sapphire (0001) by metal organic chemical vapor deposi-
tion (MOCVD). GaN buffer layer ranging from 26 nm to 130 nm in thickness was grown at 550°C prior to the 4 /m
thick GaN epitaxial deposition at 1100°C. After GaN buffer layer growth, buffer layer surface was examined by atomic
force microscopy (AFM). As the thickness of GaN buffer layer was increased, surface morphology of GaN epilayer was
investigated by scanning electron microscopy (SEM). Double crystal X-ray diffraction (DCXRD) and Raman spectros-
copy were employed to study crystallinity of GaN epilayers. Optical properties of GaN epilayers were measured by
photoluminescence (PL). The epilayer grown with a thin buffer layer had rough surface, and the epilayer grown with
a thick buffer layer had mirror-like surface of epilayer. Although the stress on the latter was larger than on the for-
mer, its crystallinity was much better. These results imply that the internal free energy is decreased in case of the
thick buffer layer. Decrease in internal free energy promotes the lateral growth of the GaN film, which results in the
smoother surface and better crystallinity.
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Fig. 1. AFM images of the GaN buffer layers on sapphire
(0001). Thickness of GaN buffer layer is (a) 26 nm, (b) 64 nm
and (c) 130 nm.
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Fig. 2. RMS and AVE roughness of surface roughness accord-
ing to each thickness of GaN buffer layer.
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Fig. 3. SEM images of the GaN epilayers on sapphire (0001).
Thickness of GaN buffer layer is (a) 26 nm, (b) 64 nm and (c)
130 nm.
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Fig. 4. X-ray rocking curves of the (0002) peaks of the GaN on
sapphire (0001) with the thickness of buffer layer (a) 26 nm
(FWHM = 8585 arcsec), (b) 64 nm (FWHM = 3934 arcsec)
and (c) 95 nm (FWHM = 300.7 arcsec).
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Fig. 5. Raman shift and FWHM of the E; mode of GaN on sap-
phire (0001).
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Fig. 6. Low temperature (15K) PL spectrum of GaN on sap-
phire (0001) with the thickness of buffer layer (a) 26 nm
(FWHM = 47.7 meV), (b) 53 nm (FWHM = 42.6 meV), (c) 64
nm (FWHM = 125 meV) and (d) 130 nm (FWHM = 10.3
meV).
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