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Abstract

We investigated the structural and electrical properties of Ba(ZrxTii x)O3 (BZT) thin films with a
mole fraction of x=0.2 and a thickness of 150 nm. BZT films were prepared on Pt/SiO2/Si substrate
with the various substrate temperature by a RF magnetron sputtering system. When the substrate
temperature was above 500 C, we obtained multi-crystalline BZT films oriented to (110), (111), and
(200) directions. As the substrate temperature increases, the films are crystallized and their dielectric
constants become high. C-V characteristic curve of the film deposited at high temperature is more
sensitive than that of the film deposited at low temperature. The parameters of the BZT film are as
follows; the dielectric constants(dissipation factors) at 1 MHz are 95(0.021), 140(0.024), and 240(0.033)
deposited at 400, 500, and 600 C, respectively; the leakage currents at 666.7 kV/cm are 5.73, 23.5, and
72.8%10" Afecm® for the films deposited at 400, 500, and 600 C, respectively. The BZT film deposited
at 400 T shows stable electrical properties, but dielectric constant for application is a little small.
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Table 1. Deposition conditions of BZT thin films.

Sputtering parameter Conditions

Sintered BZT

Target ceramic target
Substrate Pt(150 nm)/SiO»/Si
T-S distance 65 mm

Ar vs. O ratio 4:1

Base pressure 20%10° Torr
Working pressure 50%10™ Torr
Deposition time 1 hour

RF power 80 W
Substrate temperature 400 C, 500 C, 600 C
Film thickness 150 nm
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Fig. 1. XRD patterns of the BZT thin films
deposited at different substrate
temperatures.
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Fig. 2. SEM pictures of the BZT thin films

deposited at different substrate

temperatures.
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Fig. 3. Capacitance-Voltage characteristics of the
MIM capacitor with BZT deposited at
different substrate temperatures{at 1IMHz).
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Fig. 4. Dielectric properties of BZT thin films
deposited at different substrate

temperatures.
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Fig. 5. J-E characteristics of the BZT thin
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