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ABSTRACT

Highly [100]-oriented MgO thin films were deposited on Si(100) single crystal substrates by reactive RF
magnetron sputtering. The effects of substrate temperature, gas pressure, KF inpul power, and gas composition
on the characteristics of Mg thin films were studied. The higher substrate temperature and the lower operating
pressure were, the better crystallinity of the deposited MgO thin films were. The influences of the RE input
power and oxygen to argon ratio were very complex. The physical characteristics of the films changed dramati-
cally with deposition conditions. Highly smooth and epitaxial MgO films wete obtained at the deposition condi-
tions as follows: subatrate temperature, 600°C ; operating pressure, 10 mtorr; RF input power density, 2 W/cm?;
the percentage of oxygen, 10%.
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Table 1. & imary of Sputtering Conditions
Substral. lemperalure 50~-700T
Pressure 10~-50 mtorr
Ar/0; ratio 10/90-90/10
RF input power density 2--5 W/cm®
Substrate-Target distance 70 mm
Deposition time 2 hours
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Fig. 1. Variations in deposition rate and normahzed
XRD mtensities of MgO{200) as a [unction of
substrate temperalure. The deposition condi-
lions are; pressure: 10 mtorr, RF input power
densily: 2 W/em® Ar/Q.: 50/50.
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Fig. 2. 5EM mlcrographs of MgO thin films deposited
at (a) 50C, (b) 400°C, and (c) 600°C ol substrate
{femperature. The deposition conditions are,
pressure: 10 miorr, RF inpul power density: 2
W/em?, Ar/D.: 50/50.
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Fig. 3. Vanations in deposition rate and normalized
XRD iniensities of MgO0® as a function of
pressure The deposition conditions are; subst-
rate temperature: 600°, RF input power den-

sity: 2, 3W/em?, Ar/O: 50/50.
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Fig. 4. SEM micrographs of MgO thin films deposited
at {a) 50 mtorr, {b) 20 mtorr, (c) 15 miorr, and
(d) 10 mtorr. The deposition conditions are; su-
bstrate temperature: 600C , RF input power de-
nsity: 2 W/em®, Ar/Os 50/50.
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Fig. 5. Variations in deposition rale as a function of

RF input power. The deposition conditions are:
substrate temperature: 600, Ar/0y: 50/50.
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Fig. 6. SEM micrographs of MgQ thin films deposiled
t (a) 5W/em?® (b) 4 W/em?, (¢) 3W/em® and
(d} 2 W/cm®. The deposition conditions are; su-
bstrate temperature: 6007 , pressure: 10 mtorr,
Ar/Qy: 50/50.
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Fig. 7. Deposition rate at different RF inpul power and
Ar/0; ratio. The deposition conditions are; sub-
strate temperature: 60T, pressure: 10 mtorr.
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Fig. 11. Cross-sectional image of MgO thin film on Si
{100} substrate, The deposiion conditions are;
subsirate lemperature: 600T, pressure: 10
mtorr, RE mpul power densily: 5 W/em?®, Ar/
Og: 50/50
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