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ABSTRACT

In this paper, the DE(double erosion) cathode for the reactive magnetron sputtering system is developed for high
deposition rate and high target utilization efficiency. The utilization efficiency of the developed DE cathode is 22% higher
than that of normal SE(single erosion) cathode. Sputtering process for the nickel oxide thin films with the DE cathode
is performed under the following conditions; power with 1kW~3kW, pressure with 4mtorr and 8mtorr, oxygen flow ratio
with 0% ~80%. As a result, the hysteresis phenomenon of discharge voltage in 4mtorr is lower than that in 8mtorr and
the hysteresis phenomenon of discharge voltage is getting lower as the applied power is getting higher. The structure of
cross section and surface roughness of the thin films are observed by FE-SEM and AFM. The structure of cross section
of the thin films is columnar and the average surface roughness under oxygen flow ratio of 0%, 52.5% and 65.0% are

2.08A, 2.20A and 0.854A, respectively.

Key Words : Reactive magnetron sputtering, Ferromagnetic, Electromagnetic simulation, Cathode, Nickel Oxide,
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Fig. 1. Magnetron sputtering system with DE(double erosion)
cathode.
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Fig. 2. Magnetic field, erosion cross section and surface erosion pattern obtained by (a) SE(single erosion) cathode, (b)

DE(double erosion) cathode.
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Fig. 3. Thickness distribution of Nickel Oxide thin films
manufactured by DE cathode with Ni target of
475 mm length and 127 mm width.
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Fig. 4. Discharge voltage characteristics for NiQO thin films. (a) 4mtorr (b) 8mtorr ( T : Hysteresis start)
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Fig 7. Surface AFM image of NiO thin films made in 2 kW power and 4mtorr pressure at oxygen flow ratio (a) 0%,
(b) 61.53%, (c) 74.36%.
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