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ZnO Film Deposition with the Laser Heating Combinatorial CVD
Process

Oo0oagrzx
Seiji Higashi

Combinatorial CVD process with CO, laser heating was developed. This process can

form a combinatorial library which consists of 50 films deposited under the different

conditions in one experiment. By using this process, zinc oxide films were deposited

from zinc acetylacetonate precausor and search of deposited conditions was carried out.

Synthesis conditions of zinc oxide with specific resistance of 4x 10*Q cm was found.

Further, it was revealed that texture shapes of films were strongly depended on the

deposition temperature, and could be controlled by changing the deposition temperature

at their nucleated stage.
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Fig. 1 Schematic drawing of Laser CVD System.
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Fig. 2 Calculated laser power distribution.
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Fig. 3 Film thickness distribution of a deposited
zinc oxide film.
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Fig. 4 A Photograph of zinc oxide films on a glass
substrate deposited with the combinatorial
CVD.
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Table 1 Experimental Conditions.

non-dope ZnO Al-dope ZnO Ga-dope ZnO
Sublimation temperature
Zh acacl} 900 900 90O
Al acac} 900 0 6700Pal]
Gal acacli 1000 O 4000Pal] 1000
2700Pa
. 4000Pa 4000Pa
inner pressure 4000Pa
6700Pa 6700Pa
6700Pa
Flow rate of carrier O, gas
Znl acacly 13-50sccm 13-50sccm 25sccm
Al acaclj or Gal acacl} 10-30sccm 10-20sccm
total flow rate of O, 250sccm 250sccm 250sccm
deposited time 10min 10min 10min

deposited temperature 475-6150

475-6150 540-6650
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Fig. 5 Deposition rate of ZnO Films under 6700Pa,
carrier O, flow rate is the following.
Zn(acac);(red : 50sccm, green : 25sccm,
blue: 13sccm)
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20 o 4 4
3 = B
2 &
= . -
c A " A e @
3 8 oo
5 10 -"' . & &
e [ = s
g L]
° 3
PR SR SRS T R NN WA I BT T

0k
460 480 500 520 540 560 580 600 620
temperature] degCO

Fig. 7 Deposited rate of ZnO films under 4000Pa
keys are same as Fig. 8.
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Fig. 6 Resistivity of ZnO deposited films under
6700Pa, keys are same with Fig. 5.
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Fig. 8 Resistivity of ZnO films deposited under
4000Pa.
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Fig. 9 Deposited rate of Ga dope ZnO films.
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Fig. 10 Resistivity of Ga dope ZnO films, keys are
same as Fig. 9.
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Fig. 11 Reaction scheme of Zn (acac),+0..
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Ral 2.78nm

Fig. 12 AFM images of ZnO films deposited at
6000, film thickness fit to 550nm.
(a) deposition rate 9.2nm/min,
(b) deposition rate 27.6nm/min.
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Fig. 13 AFM images of ZnO films deposited at various temperatures for 30min.
Deposition temperatures and thicknesses of the films are
(a) 35001, 84nm, (b) 40001 , 347nm, (c) 45001, 376nm, (d) 55001 , 452nm
(e) 3500 20min+5500 10min, 325nm, (f) 55000 10min+3500 20min, 314nm, respectively.
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