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Effect of sputtering parameters and targets on properties of ZnO: Al thin
films prepared by reactive DC magnetron sputtering
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2 % ZnO(ALO; 2 % doped) 4312 EMAT 24 Zn(Al 2 % doped) EFIS A28l ¥4 A njadEE A
HE Y og 4 712 8 QJF AYE 2AsHA AZO(Aluminum doped Zine Oxide) 2 Z3}31dt}. u)A 83} =
T FA4E&S 128 o HA9 FPAEAL Hole AL A8 A9 4$ AAstre]l ¥7} 0.5%10%~1.0%102
deleln, 2% el A4 AT 0.6 kWA £ 0.215~0.227, 1.0 kWell A= 0.305~0.3150] 1t} 2t AR zA A
A" AZO o] vl A e 1.2~1.4%10°Q - cmo. 2 e} 97t xlo] = giich

Abstract AZO(Aluminum doped Zinc Oxide) thin films were fabricated by reactive DC magnetron sputtering
method using zinc metal target (Al 2%) and zinc oxide target (ALO; 2%) respectively. The intermediate
condition with optimum transmittance and conductivity was obtained by controlling the sputtering parameters.
Oxygen gas ratio for this condition was 0.5X10%~1.0x10? in oxide target and. In case of metal target, this
optimum oxygen gas ratio at the applied power of 0.6kW and 1.0kW was 0.215~0.227 and 0.305~0.315,
respectively. The resistivity of AZO film deposited was obtained 1.2~1.4X10°Q - cm as deposited state regardless

of target species.
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Table 1
Sputtering conditions for ZnO:Al films with metal
and oxide target

Target Zn (Al 2%) ZnO (ALO; 2 %)

Chamber pressure 0.6 pa 0.6 pa
Conveyor speed 46 cm/min 23 cm/min
Pass (times 4 4

Power to target 0.6 kW, 1kW 0.6kW, 1kW
Oxygen gas ratio  0.21~0.36 0~3.5x10*
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d AL APYLE 1.1 W/em?t ©ch
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Fig. 1. Thickness variations of the AZO films with
oxygen gas ratio (oxide target).
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Fig. 2. Thickness variations of the AZO films with
oxygen gas ratio (metal target).
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Fig. 3. Transmittance spectra with the O)/Ar gas ratio
under the applied power of 1.0 kW using the oxide
target.
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Fig. 4. Transmittance spectra with the O,/Ar gas
ratio under the applied power of 1.0kW using the
metal target.
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Fig. 5. Variation of electrical resistivity, mobility and
carrier concentration of AZO films with O,/Ar gas ratio
at the applied power of 1.0 kW using the oxide target.
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at the applied power of 1.0 kW using the metal target.
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