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Effect of metal buffer layers on the growth of GaN on S substrates
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Abstract AIN buffer layers have been used for the growth of GaN layers on Si substrates. However, the doping of high
concentration of carriers into AIN layers is till not easy, therefore it may cause the increase of series resistance when it is
used for the electrical or optical devices. In this work, to improve such a problem, the growth of GaN layers on Si
substrates were performed using metal buffer layers instead of AIN buffer layer. We tried combinations of Ti, Al, Cr and
Au as metal buffer layers for the growth of GaN on Si substrates. Surface morphology was measured by optical
microscope and scanning electron microscope (SEM), and optical properties and crystaline quality were measured by
photoluminescence (PL) and X-ray diffractometer (XRD), respectively. Electrical resistances for both cases of AIN and
metal buffer layer were compared by current-voltage (I-V) measurement.
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Table 1

Type and thickness of the deposited metals
Sample number Metal type Thickness
1 Ti/Al 10A/10A
2 AlfTi 10A/10A
3 Ti 20A
4 Al 20A
5 AUAI 10A/10A
6 Ni/Al 10A/10A
7 Cr/Ti 10A/10A
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Fig. 2. SEM images of GaN layers with metal buffer layers (a) without TMG pre-flow (b) with TMG pre-flow.
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Fig. 3. X-ray diffraction pattern of GaN layer with metal buffer
layer.
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Fig. 4. PL spectra of GaN layers with () metal buffer layer and with (b) AIN buffer layer.
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