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Abstract

We investigated the structural and electrical properties of Ce~doped Ba(ZryTi;-x)O3 (BCZT) thin films
with a mole fraction of x=0.2 and a thickness about 100 nm. BCZT films were prepared on
Pt/Ti/Si02/Si substrate by a RF magnetron sputtering system. We have measured the thickness profile
with Ar/O; ratio and the surface roughness. It was observed that the oxygen gas, which introduced
during the film deposition, have an influence on the roughness of the film and the film roughness was
reduced by annealing from 2.33 nm to 202 nm (RMS at 500 C, Ari6 sccm, Oz:6 sccm). We have
found that annealing procedure after top electrode deposit can reduce the dissipation factor.
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Table 1. Deposition conditions of BCZT thin
films

Sputtering parameter Conditions

Sintered 0.5 % Ce-doped

Target BZT ceramic target
T-S distance 65 mm

Ar vs. O ratio 111, 21, 5:1
Base pressure 2.0x10™ torr
Working pressure 10x107 torr
Deposition time 40 min

RF power 100 W
Substrate temperature 500 C

Film thickness 100 nm
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Table 2. The kinds of BCZT thin films by

annealing
Deposition D Annealin, PMA
Conditions PO e
Temperature 500 C 500 € 500 C
Ar:Q; ratio 11, 211, 51 1, 21, 51 14, 21, 51
Annealing
Temperature X 600 T 600 T
Annealing X 600 T 600 T
Annealing . annealing top metal
no annealing and top depo. and

Sequence metal depo.  annealing
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Fig. 1. Distribution of thickness of the BCZT
thin films according to the deposition
conditions.
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Fig. 2. X-ray diffraction pattern of the BCZT

thin films.
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Fig. 3. AFM images of the BCZT thin films
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Table 3. Surface roughness of the BCZT thin

films.
Ar:Q; P-V(nm) | RMS(nm)
10:2 10.00 121
As-Depo. 84 813 1.28
66 1793 2.3
10:2 11.50 1.45
Annealing 84 15.72 2.00
66 13.70 2.02
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Fig. 4. The dissipation factors of BCZT thin
films.
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