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o GaNE 7] A% A9 FAE o 260A ¢ ALz Yelgth o] 3§ SEME o83 HHAM
3%o] hexagonal ¥el 2 JF= 1 I3-& #AY F SIAth T3 XRDY| 34 HH-& GaN7}
{0001} WFoz A wlFIE 7L AFHL PSS BT YAk
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Abstract

In this work, we tried to improve the fabrication process in HVPE (Hydride Vapor Phase Epitaxy) system
by using Si(111) substrate with pre-deposited Al layer. PL measurements was done for samples with and
without pre-deposited Al on Si and it was also examined the dependence of the optical characteristic
properties on AIN buffer thickness for GaN/AIN/AI/Si. A sample with thin Al nucleation layer on Si substrate
reveals a better optical property than the other. And it suggests that the thickness- of AIN buffer layer with
thin Al nucleation layer on Si(111) substrate is most proper about 260 A to grow GaN in HVPE system. The
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surface morphology of GaN clearly shows the hexagonal crystallization. The XRD pattern showed strong peak

at GaN{0001} direction.
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Fig. 1 Temperature profile for growth of GaN
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Fig. 2 PL spectra of GaN dependent upon (a) with pre-deposited Al layer on Si substrate (b) without

pre-deposited Al layer on Si substrate
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Fig. 3 The optical properties of GaN /AIN/AI/SI(111) at various AIN thicknesses (@60A, ®120A, ©1804A,
@260A, ®©360A, (D500A, @®B00A) (a) PL specira of GaN epilayer grown on various AN thick—
nesses, (b) The dependence of FWHM on AN buffer layer thickness
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Fig. 4 The crystalinity of GaN/AIN/AI/Si(111) with 260A thick AIN (a) SEM image of surface morphology , (b)
Cross-sectional SEM image, (c) X-ray diffraction pattern’ of GaN surface
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