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Abstract

The study of (0001), (1120) and (10T1) GaN epitaxy films grown on the (0001), (1012) and (1120)
@-AlbQ; substrates have been investigated using the halide vapor phase epitaxy(HVPE) method in
Ga/HCI/NHyHe system. XRD, RHEED and SEM are used for the study of the films structure and surface
morphology. Chemical composition of the film surface is estimated by XPS. The following orientation
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relationships are observed; (0001) GaN/ (0001) AlOs (1120) GaN/ (T012) ALO;, and (0001 and

(1011) GaN/ (1120) AbOs in accordance with growth conditions. The (0001) GaN films grown on
(0001) and (1120) @-AlOy substrates at higher temperature(1050°C) have shown two dimensional growth
mechanism. From SEM and RHEED, the smoother surface morphology and better structure are observed
for the (1011) GaN films grown on (1120) sapphire at higher temperature.
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Table 1 Orientation Relationships for GalN/ @ -ALO; system

Parallel plane Mutually parallel
directions
a-AlLO; GaN a-AlOs GaN
(0001) (0001) [1210] [1010]
(1012) (1120) 10Tl [ooo1]
(1120 (0001) [ooo1] - [1710]
(11 20) 101D fooo11 (12101

olglg AN 4FH GaN ¥Ee XPS #42%
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Fig.l. XPS spectrum of GaN epitaxy film by use of (a) Al source and (b) Mg source.

_27_

A58 1%, 194,



FAF, FAN FRUZE o|d% A%, 437, AUz

Intensity (arb. unity

[}
° (0002)GaN
(1011)GaN

(o

7 (0004)GaN

(Z2p)ge olBuy

o
[

8 (2024)AL,05

7 (1120GaN |

r~ (3036)Al203

. ~ =
[ 008GaN & T Goag) a0,

(0002)GaN

ST

= (00012)A1:03

— (0006)GaN

=~ -
=
= |

(®)

Qe

Fig2. XRD pattens for (a} (0001) GaN layers on (0001) sapphire, (b) (1120) GaN layers on (1012) sapphire, (c)

(0001) and (10T1) layers on (1120) sapphire substrate.
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(0001), (1012)2+ (1120) Sapphire Z|Eo)|AM Gallium Nitride cHAM dfotol ME

Figh. Surface morphology of GaN films: (a) (0001) GaN
layers on (1120) sapphire(T=1030T, growth rate
=04 m/min), (b) (1011) GaN layers on (1120)
sapphire(T=1056C, growth rate=45 ymy/min).
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Fig6. RHEED patterns from surface of (10T1) GaN films in -
the azimuth (10T2) on (1120)sapphire (T=1055C,
growth rate=45 tny/min).
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