[= 2] @xas}t3
Korean Journal of Materials Research
Vol. 9, No. 3 (1999)

LEDY LD} 22 FHaA}el] B85 ¢ glom, B3] o] 4

Heeold $HAMNE FF5eh 2, Hake] Dbz

MOCVDE ©]&-3 vjg X 7|# A2} GaN Ad JAEH AT

oA - FEE - 57

HPRAIL Am T
LIS AT B

A Study on the Selective Area Growth of GaN on Non-Planar Substrate by MOCVD
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Abstract The selective area growth of GaN by metal organic chemical vapor deposition has been carried out on GaN/
sapphire substrate using SiO. mask. We investgated the effect of growth parameters such as flow rate of NHy(500~
1300sccm) and the growth temperature(950~1060°C) on the growth selectivity and characteristics of GaN using the
Scanning Electron Microscopy(SEM). The selectivity of GaN improved as flow rate of NH; and growth temperature in-
creased. But the grown GaN shapes on the substrate windows was independent of the flow rate of NH;. On the pattern
shapes such as circle, stripe, and radiational pattern(rotate the stripe pattern by 30°, 45°), we observed the hexagonal
pyramid, the lateral over growth on the mask layer, and the difference of the lateral growth rate depending on growth
condition.
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1. Mass Flow Controller 7 Thermocouple
2. MFC Power Supply 8. Heating Controller

3. Chiller 9. Pressure Readout
4. Quartz Tube 10. Pressure Controller
5. water Jacket 11. Rotary Pump
6. IR Lamp 12. Scrubber
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Fig. 1. Schematic diagram of MOCVD system (a) Overall view
(b) Reactor

ojoflOojoloO D

Lvé 30

m% /¢ 45

SYN..

olojof|lofo

cjo|lololo
N

B 5 ~
ICIOIOIOIOICIOIG
O] )

0l 0
Clo00]
IOICIOI0I0]
0 O

310 | [olojojojoiolo0io

]
— 20

=]

1

|

»

unit : zm

Fig 2. Schematic diagrams of pattern for GaN selective growth
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Fig. 3 Effect of NH; on GaN selective growth using SiO, mask
(a) 500sccm (b) 1000scem (c) 1300sccm
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Fig. 4 Effect of growth temp. on GaN selectivity (a) 950°C (b) 1000°C (c) 1020°C (d) 1060°C
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Fig. 5. SEM images of GaN hexagonal structure on the circle window (a) Overall (b) Cross-section (c¢) Plan view
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Fig 6. The efffect of growth temperature on GaN selective growth on [1100] and [1000]
windows (a) 950 (b) 1000 (c) 1020°C (d) 1060°C
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