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Abstract A counter-flow type horizontal reactor of metal-organic chemical vapor deposition was designed with the
Reynolds and the Rayleigh numbers of Re = 4.5 and Ra = 215.8, respectively. The GaN thin films were grown and
characterized by Hall measurement, double crystal X-ray diffraction analysis and photoluminescence measurement. The
Si and Mg were also used for doping of GaN films. The dislocation density of 2.6x10%cm” was included in GaN films
representing the geometrical lattice mismatch between sapphire substrates and GaN films. The Si doped n-GaN films
provide the electron carrier density and mobility in the regions of 107~10"%cm® and 200~400 cm’V - sec, respectively.

Mg doped p-GaN films were post-annealed and activated with the hole carrier density of 8<10"/cm®
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Fig. 1. The schematic diagram of the home made counter-
flow MOCVD reactor.
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Fig. 2. The profile of growth temperature of GaN-based
semiconductor thin films.
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Fig. 3. DCXD spectrum of un-doped GaN(0002) thin film.
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Fig. 4. (a) Bright field and (b) high resolution TEM image

of interface of GaN/sapphire thin films with [1120] zone
axis.
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Fig. 5. High resolution TEM image of Wurtzite GaN
(0001) epitaxial thin film.
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Fig. 6. PL spectrum of un-doped GaN thin film.
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Fig. 7. Electrical property of Si doped GaN thin films for
variable SiH, flow rates.
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Fig. 8. PL spectrum on the Si doped GaN thin film.
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Fig. 9. Carrier concentration on various Cp,Mg flow rates.
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Fig. 10. PL spectrum on activated Mg doped p-GaN thin
film.
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