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ABSTRACT

ZnQ films were deposited onto Cornmmng glass 7059 substrate in the temperature range from 2007 to 450C
by chemical vapor deposition techmigue using the hydrolysis of Diet..ylzinc (DEZ). As the depasition temperature
increased from 200T to 3507, the deposition rate increased with the apparent activation energy of ~23 k]/mole,
Further increase of the deposition temperature above 400T, however, resulted in a reduction of the rate.
It was found that ZnQ film grew with a strong C-axis preferred orientation at the temperature of 4007, As
the deposition temperature increased, the film resistivity decreased down to ~0.2 flem at 4507, The electrical
resistivity was governed more likely by electron concentiration rather than by electron maobility. Average optical
transmussion of the fimls in the optical wavelength range of 400 nm fo 900 nm was over 90% and the optical
energy hand gap of 3.28~3.32 ¢V was obtained from the direct transition.
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Fig, 1, Schematic diagram of the experimental appara-
tus for chemical vapor deposition of ZnO,
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Fig. 2. Deposition rate as a function of deposition tem-
perature (Balance Hy; 4300 sccm, Carrier Hy th-
rough HyO bubbler; 210 sccm, Carrier Hp th-
rough DEZ bubbler; 190 sccm).
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Fig. 3. Infrared absorption spectra {FT-IR) of ZnQ fi-
Ims deposited at various deposition temperatu-

res,
a: 250 b, 300%T ¢ 380%
d. 400% e. 450T

(Balance Hp; 4300 scem, Carrier Hy through H:O
bubbler; 210sccm, Carrier Hp through DEZ
bubbler; 190 sccm)
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Fig. 4. X-ray diffraction patterns of ZnO film deposited
at various deposition temperaturs,
a. 200% b. 250C ¢ 300C
d. 350 e, 400 [ 450T
(Balance Hai; 4300 sccm, Carrier Hy through H.O
bubbler; 210 sccm, Carrier Hp through DEZ
bubhler; 190 sccm)
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Fig. 5. Changes of X-ray diffraction pattern with inc-
reased deposition time for Zn0 film deposited
at 360T.
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Fig. 6. Changes of X-ray diffraction pattern with me-

reased deposition time for ZnQ film deposited
at 40GT.

a. 30 min b. 45 min ¢. 60 min

{Balance Ha; 4300 sccm, Carrier H; through H;O
bubbler; 210 sccm, Carrier Hp through DEZ
bubbler; 190 sccm)
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Fig. 7. Scanning electron microscopy micrographs of
ZnQ film. a. surface moerphology of ZnQO film
deposited at 400°C, b. fracture morphology of
ZnQ film deposited at 400%C
(Balance Ha; 4300 scom, Carrier Hp through H,0
bubbler; 210sccm, Carrier Hs through DEZ
bubbler; 190 scem)
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Fig. 9. Transmission spectra of ZnQ films deposited
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