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Abstract

A real-time monitoring of ICP(inductively coupled plasma) assisted magnetron sputtering of MgO was carried
out using a QMS(quadrupole mass spectrometer), an OES(optical emission spectrometer), and a digital oscil-
loscope with a high voltage probe and a current monitor. At the time of ICP ignition, the most distinct
impurity was OH emission (308.9 nm) which was dissociated from water molecules. For reactive deposition,
oxygen was added to Ar and the OH emission intensity was reduced abruptly. When the discharge voltage
was regulated by a PID controller from 240V(metallic mode) to 120V(oxide mode), the emission intensity
from Mg (285.2 nm) changed proportionally to the discharge voltage, but the intensity of Ar I(811.6 nm)

was constant. At 100V of discharge voltage, Mg sputtering was almost stopped. Emissions from Ar 1(420.1

nm) and Mg I were dropped down to 1/10, but Ar I(8§11.6 nm) didn’t change. And the emission from atomic

oxygen (O I, 777.3 nm) was increased to 10 times. These results are compatible with those from QMS study.
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Fig. 1. Bipolar pulse voltage and current waveforms
(100 kHz, 25% duty, +30 V reversal).
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Fig. 2. PID control traces of discharge voltage over
oxygen flow rate.

Table 1. Bipolar pulse discharge voltage and current at
pulse frequencies 50-250 kHz
Frequency (kHz)| 50 100 150 | 200 | 250
Voltage (V) 361 | 309 | 282 | 232 | 208
Current (A) 027 ] 032 | 035 | 042 | 048
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Fig. 3. Partial pressures of constituent gases at base
pressure.
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Fig. 4. Partial pressures of constituent gases at pre-
sputtering of Mg with Ar (ICP was turned on).
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Fig. 6. OES spectra showing the effect of ICP (300 W)
on the ionization of Mg (100 W, Ar 10 mTorr).
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Table 2. OES intensity comparison chart of Mg | and
Mg Il with and without ICP in bipolar pulsed
sputtering under 10 mTorr of Ar
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Fig. 5. Partial pressures of constituent gases at reactive
sputtering of Mg in Ar and O, with ICP (300 W).
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Fig. 7. Time traces of OES intensities showing the
effects of ICP power (100 W-600W, Ar 10
mTorr).
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Fig. 8. Time traces of OES intensities showing the
effects of discharge voltage (100 V-240V, Ar
10 mTorr + PID controlled O,, ICP 300 W, Mg
sputtering 100 W).
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