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ZnO Thn FimsGrown on GaN/ALO; Tanplates
by Atmospheric PressureM OCVD

DA | Jiang-nan, WANGL i, FANGWen-qing, PU Yong, MO Chun-lan,
X ONG Chuan-bing, ZHENG Chang-da, L U Wei-hua, JANG Feng-yi

(Education M inistry Engineering Research Center for L uminescence

M aterial and Device Nanchang U niversity, Nanchang 330047, China)

Abstract: ZnO, awide direct-ggp samiconductor, attracts as much attention as Ga\ in optoelectronics re-
sarch field Recently, there has been a great progress in the growth of ZnO thin fims But gpplicable ZrO
optoelectronic devices have not been fabricated yet, mainly due to that aufficiently effective p-type ZnO thin
films have not been obtained up © now. To lve the p-type doping problens, it is necessary o grow higher
quality ZnO thin films One of the key isaues to grow high quality ZnO thin fims is © find a lattice matched
abstrate  GaN and ZnO have close lattice constant and the misnatch of them is less than 2%, © GaN is the
itable aubstrate for the growth of ZnO epitaxial layers Atpresent, the technique of growing high quality GaN
fimson AL O, substrate has developed mature through the research of more than ten years it is a feasble method
o use the GaN epilayer as the buffer layerson other substrates for the growth of ZnO epitaxial layers
ZrO films used in this study were grovn by a hame-built vertical atnogpheric pressure MOCVD  system.

The Ga\ /A LO, tanplates were fabricated by a lov-pressure MOCVD systan ( Thomas Swvan, CCS). The
thickness of the GaN layer was about 3 mm. We used deionized water and Zn (C,Hs ), as the O and Zn
purces, repectively, and nitrogen as the carrier gas The thicknessof the ZnO layer is2M m. ZnO epilayer
characteristicswere investigated by ARV, DCXRD and A.. XRD gectra showved that the threading dislocation
density of the ZrO fims is in the order of 10" an”?, which is comparable © device-level GaN films The ZrO
fims showed very bright near band-edge luminescence isat 3 263 €/ at roamn temperature and the deep-level
anission is quiteweak in thewhole pectrum. The absence of the degp-level eanission peak indicates that the
ZrO films are of excellent optical quality and have fav interior defects From the low temperature AL gpec-
trun, the domination of free exciton and the gopearance of its tvo replicas strongly further prove the high qua-
lity of the ZrO films This superior optical feature is an indication of the potential of amogpheric presaure
MOCVD for ZnO growth on epi-GeN /A LO; tamplates

Key words MOCVD; GaN/ALO;; ARVI; DCXRD; R
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Fig.5  AFM micrographs of p-type GaN. (a) and (b) Ni-deposited, annealed at 600 C; and 700 “C under O, ambient.
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Fig. 1 AFM images of Zn0O/GaN/AlL O, thin film. (a) 2-D image; (b) 3-D image.
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