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Abstract GaN layers were grown on (001) Si substrates by the hydride vapor phase epitaxy (HVPE) method using

RF-sputtered thin film AIN as buffer layers. The GaN growth rates depends on thicknesses of AIN buffer layers, and

found to be 65um/hr and 84um/hr for the AIN thickness of 500A and 2000A,

respectively, at the GaN growth

temparature of 1030°C. At the initial stage of the GaN grown on (001) Si substrate covered with AIN intermediate

layer, randomly oriented crystallites of a few ¢m size were deposited, leading to rough surface morphology. Thereafter

with increasing the growth time, each crystallites grew two dimensionally and coalesced with each ones to be smooth

surface, and became highly c-oriented polycrystalline. At the photoluminescence spectrum measured at 20K, free-

exciton emission at 3.482eV, neutral donor bound exciton emission at 3.472eV which had the full-width half at maxi-

mum of 9.6meV, and donor-acceptor pair emission at 3.27eV with LO phonon replicas were observed, but yellow-

band around at 2.2eV was not detected.
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Fig. 1. X~ray diffraction patterns of GaN films on (001) Si sub-
strate with 500A thickness of AlNbuffer layers for the growth
time of (a) 10min, (b) 30min, (¢) 60min, (d) 120min, and {(e)
240min, respectively, and (f) is the JCPDS data for GaN.
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Fig. 2. Scanning electron microscope surface images for the HVPE methoed grown GaN films on (001) Si substrate using an AIN
buffer layers with different thicknesses of (a, b) 5004, (¢, d) 1000A and (e, f) 2000 A, respectively, for the growth time of (a, ¢, €)

10 min, and (b, d, {)60min, respectively.
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Fig. 3. Scanning electron microscope surface images for the AIN films on (001) Si substrate for the thickness of 500A (a) and 2000

A (b), respectively.
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Fig. 4. Tilted angle view of GaN films on (001) Si substrate with 2000A thickness of AIN buffer layers for the growth time of (a)

10min and (b) 240min.
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Fig. 5. The relationships between GaN thickness and growth
time for the different thickness of AIN buffer layers.
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