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Abstract — SrTiO; thin films were deposited on Pt/Ti/SiO./Si substrates at low temperatures below
300°C by r.f. magnetron sputtering. The materials and the electrical properties of the deposited films
were investigated with controlling deposition parameters such as substrate temperature(T.) and positive
substrate d.c. bias voltage. Stoichiometric STiO;, films were obtained at T, of 300°C, but Sr content in
the film was less than that of a target when T, was lower than 300°C, resulting in poor electrical pro-
perties. By introducing a positive substrate d.c. bias during deposition, the crystallinity and the dielectric
properties of the films were markedly improved. 400 nm thick SrTiO, films deposited at 300°C with a
positive substrate d.c. bias of 20V showed a columnar structure with <211> crystallographic direction
and a dielectric constant of 98.
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Fig. 1. Deposition rate vs. substrate temperature.
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Fig. 2. XRD patterns of SrTiO, films deposited at vari-
ous substrate temperatures.

Table 1. Results of chemical composition analyses for
films grown at different substrate temperatures using a
ceramic SrTiO, target.
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200 0.126 -
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Fig. 3. Dielectric constant vs. substrate temperature.
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Fig. 4. Dielectric constant and loss tangent as a function
of the substrate d.c. bias voltage for the SrTiO, films
grown at 300°C.
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Fig. 5. J-V characteristics of Al/StTiOy/Pt capacitors.
The SrTiO, films were deposited at 300°C under different
substrate d.c. bias voltages.
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Fig. 6. XRD patterns of SrTiO; films showing the effect
of positive substrate d.c. bias on film crystallinity.
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Table 2. Peak intensity ratios,
values of (211) peaks.

I(znﬂum, and FWHM

Substrate dc bias T/l FWHM of (211)
voltage [V] e peak [deg]
0 3 1.035
10 108 0.827
20 168 0.725
30 170 0.832
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Fig. 7. TEM micrographs showing the cross-sectional
morphologies of the SrTiO(STO) films deposited onto
Pt/Ti/Si0,/Si. The films were grown (a) without and (b)
with a substrate d.c. bias of 20 V.
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