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Abstract A new approach of using double buffer layers of AIN and GaN for growth of GaN films on Si has been un-
dertaken via molecular beam epitaxy using ammonia. The first buffer layer of AIN was grown using N plasma and
the second of GaN was grown using ammonia. The surface roughness of the grown films was investigated by atomic
force microscope and was compared with the normally grown films on sapphire. Double crystal x-ray rocking curve
and low temperature photoluminescence techniques were employed for structural and optical properties examination.
Donor bound exciton peak at 3.481 eV with full width half maximum of 41 meV was observed at 13K.
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Fig. 1. Schematic diagram of the GaN structures grown on (a) sapphire and (b) AIN/Si(111).
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Fig. 2. Surface images of the GaN layers grown on (a, b) sapphire and (¢, d) AIN/Si(111). The am-
monia flow rates are (a, ¢) 2 sccm and (b, d) 40 sccm.
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Fig. 3. The x-ray rocking curves of the GaN layers grown on
(a) sapphire and (b) AIN/Si(111).
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Table 1. The best growth conditions of the GaN layers on sapphire and AIN/Si(111) determined by the

photoluminescence measurement.
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Fig. 4. Photoluminescence spectra of GaN layers grown on (a)
sapphire and (b) AIN/Si(111). The measurement temperature
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