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Abstract

Change of the plasma volume by pulse frequency in a bipolar pulsed DC unbalanced magnetron sputtering
was investigated. As increasing the frequency at off duty 10% and at a constant power, the plasma volume
was lengthened in vertical direction from the AZO target. When there is an electrically floated substrate,
the vertical length of the plasma area was not affected by the pulse frequency. Instead, the diameter of the
plasma volume was increased. We found that the temperature rise of a substrate was affected by the pulse

frequency, too. As increasing it, the maximum temperature rise of a glass substrate was decreased from 132°C
to 108°C.
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Fig. 1. Schematic of ICP sputtering system.
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Table 1. The shape and length of plasma volume with/without substrate at each frequency (off duty 10%). The contours

are drawn at 90% brightness areas

Without substrate

With substrate
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Fig. 3. The change of temperature (a) pluse 200 W(250 kHz)-ICP 200 W(2 MHz), (b) only ICP 200 W(2 MHz), (c) only
pluse 200 W(250 kHz) and (d) positions of target and thermocouples on glass.
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