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Abstract: ZnO thin films were synthesized on Si substrates by MOCVD using diethyl zinc as a
precursor. Effects of Oy/DEZ gas mixing ratio on the growth rate, surface morphology, preferred
orientation, and electrical properties of the ZnO thin films were investigated with SEM, XRD, and Hall
measurement. The surface reflectance variations of ZnO thin films were analyzed using laser-photometer
apparatus. As the OyDEZ mixing ratio increased, growth rate and Igmy/Iuon in XRD of ZnO thin films
decreased, and the crystal structure was changed from columnar to planar structure. All ZnO films
deposited at various CVD conditions exhibited c-axis (002) plane preferred orientation. The electrical
properties of ZnO thin films mainly depended on the carrier mobility.
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Fig. 1. Schematic drawing of the MOCVD system.
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Fig. 2. Surface reflectance patterns of ZnO films
deposited at various OyDEZ gas mixing ratio. (a) O2
control condition, (b) DEZ control condition.
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Fig. 3. Effects of Os/DEZ gas mixing ratio on the
growth rate of ZnO thin films.
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Fig. 4. SEM images of ZnO films deposited at the
various OyDEZ gas mixing ratio controlled by Q: flow
rate. O/DEZ ratio: (a) 10, (b) 50, (c¢) 100, (d) 150 ( |H
left: 40 nm, right: 80 nm).
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Fig. 5. SEM images of ZnO films deposited at the
various Oy/DEZ mixing ratio controlled by DEZ flow
rate. O/DEZ ratio: (a) 11, (b) 33, (c) 66, (d) 111, (e) 177,
(f) 222 (H left: 40 nm, right: 80 nm).
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Fig. 6. XRD patterns of ZnO films deposited at various
0y/DEZ gas mixing ratios controlled by (a) O: (b) DEZ
flow rate.

Table 1. JCPDS data [6] and surface energy [7] of ZnO
(hkl) planes.
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Fig. 7. Effects of O¥DEZ mixing ratio on the electrical
properties of ZnO thin films.
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