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Target Mode Transition for Reactive Sputtering
—Effect of Gettering by Chamber Wall—
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Reactive sputtering techniques have been widely used to fabricate compound thin films. Transition of the target between metallic
mode and compound mode is a characteristic feature of reactive sputtering, and needs to be carefully controlled. In this paper, the criti-
cal condition for the target mode transition in the Al-O, system was studied. First, the conditions for the transition were investigated
by varying the amount of sputtered Al atoms and O, gas introduced. The ratio of the number of sputtered Al atoms to the number of O
atoms introduced was found to be one of the key parameters for the target mode change. Next, the time-dependent variation of the tar-
get mode was investigated. The transition time from metallic mode to oxide mode was found to depend on the amount of Al atoms
deposited on the chamber wall during pre-sputtering. These results indicate the important role of the chamber wall, which getters reac-

tive gas molecules.
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Fig. 3 Target voltage (a) and plasma emission intensity for
oxygen atoms (A=777 nm) (b) as a function of O, flow ratio.
Total gas flow rate was varied as a parameter, and sputtering
power and chamber pressure were maintained constant at 50
W and 0.67 Pa, respectively.
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Fig. 6 Amount of Al atoms sputtered from an Al target in
metallic mode (a) and the ratio of supplied O atoms to sput-
tered Alatoms (b) at a critical condition as a function of sput-
tering power. Total gas flow rate and chamber pressure were
maintained constant at 5 sccm and 0.67 Pa, respectively.
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Fig. 8 Target voltage and chamber pressure as a function of
sputtering time. O, flow ratio during sputtering was varied as
a parameter. Sputtering power, total gas flow rate, and pre-

sputtering time were maintained constant at 50 W, 1 sccm,
and 20 min, respectively.
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Fig. 10 Schematic diagram of the sputtering system during
pre-sputtering (a), sputtering in metallic mode (b) and sput-
tering in oxide mode (c).
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Fig. 11 Transition time from metallic mode to oxide mode as
a function of pre-sputtering time.
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