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Electrical and optical properties of ZnQ: Al thin films prepared by microwave
magnetron sputtering
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Abstract AZO transparent conducting thin films were fabricated by DC magnetron sputtering using the Zn: Al (2%
aluminu contained) alloy target with inducing microwave to the plasma, and the effect of microwave was studied.
The optical transmittance, the resistivity and dynamic deposition rate at the applied voltage to target of 420V
was 50~70 %, 5.5X10° Qcm and 6,000 Amm?/J, respectively. After annealing AZO coated glass at 400°C for 30
minutes, the light transmittance was increased to 80 % and electrical conductivity was also increased two times,

reached to resistivity of 2.0x10° Qcm.
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Fig. 1. Schematic diagram of sputtering system with
microwave apparatus.

Table 1
Sputtering conditions of magnetron sputtering system
with inducing microwave to the plasma

Item Unit Value

Microwave Induced power kw 30
Reflected power kw 234
Cathode Applied voltage v 400, 420, 440, 460
Applied power kw  0.57~0.86
Gas Total Pressure Pa 10
O: flow rate sccm 13, 15, 17
O)/Ar flow rate ratio - 0.17, 0.185, 0.21
Conv. Speed IPM 17.0
Pass No. 3
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Fig. 2. Change of target power with target voltage
and oxygen gas ratio.
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Fig. 3. Change of deposition rate with oxygen gas ratio
and target voltage.
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Fig. 4. Change of transmittance with target voltage
and oxygen gas ratio.
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Fig. 5. Electrical properties of as-deposited film at
oxygen gas ratio of 0.17.
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Fig. 6. Light transmittance of heated films by heating
for 30 minutes at 400°C in vacuum state.
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Fig. 7. Electrical properties of heated films by heating
for 30 minutes at 400°C in vacuum state.
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