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E B  Fq GaNAR oA uniformity2} controllability & #AFA)717] 18 GaCLE ©]-43 423 HVPE (Hydride
Vapor Phase Epitaxy) & 2} #Mztsle] 3t GaN 9 AEAL Apslect. AALEE 1000°ColA 1075C7HR) HslA]71H
A (A" GaN o 54 4% 27 220} 189S REEAT 294 54L& FaEsied DCXRD (Double Crystal X -
Ray diffractometer) ¢ FWHM (Full Width of Half Maximum) & &%} F38}A 500 ~1000arcsecd el oicl. GaN g
A37te] 1><1cm3] Aol A FddA o]Fo] Fom, E ubg7] -] 7|EEhE S4jo] A EREAY AL g
+ 9dgth. AREEE GaCle FFddl vialstg o, 1000CHA 107T5CR €58 77 S o ARews)
2 Adsich. Fo4R ARz A H) 28m/hre] GaN AA& 9& 5 3t

Abstract We developed the vertical hydride vapor phase epitaxy system with GaCls precursor to improve the uniform-
ity and controllability of thick GaN film growth. As the growth temperature increased from 1000°C to 10757, the sur-
face morphologies and optical properties of thick GaN improved. Irrespective of growth temperature, FWHM of DXRD
of the grown thick GaN was 500~ 1000arcsec. The geometry of reactor made effects on the surface morphologies and
growth rate. The growth rate was linearly dependent on the GaCl: flow rate but was independent of growth tempera-
ture and the maximum growth rate of 28/m/hr was obtained.
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Table 1. Typical growth condition.
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Fig. 1. Schematic diagram of HVPE system : a) overall view, b)
reactor
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Fig. 2. Schematic diagram for thick GaN growth procedure.

Temperature GaCl; 3

NH; #-2 N. #-8F growth time

1000C ~1075C 125scem ~400sccm

1000scecm 2500scc, 30min
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Fig. 3. Effects of growth temperature on surface morpholo-
gy :a) 1000C, b) 1030, 1075
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Fig. 4. Effects of growth temperature on crystal quality of
GaN :a) 1000T, b) 1030T, ¢) 1075T
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Fig. 5. Surface morphology and crystallinity.

Growth condition : NHs=1000sccm, N.=2500sccm, GaCli{N,) = 400sccm, Growth temp, = 1000C
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Fig. 6. Optical property of GaN grown on sapphire under condi-
tion at low(20K) temperature. : a) 1000T, b) 1030, ¢) 1075T
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Fig. 7. Effects of flow rate on growth rate of GaN
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Fig. 8. Effects of geometry in reactor on surface morphology.
Ga source : center a) 5000sccm, b) 7500scem, ¢) 10000scem
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Fig. 9. Effects of geometry in reactor on surface morphology.
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