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Abstract: Because the Ph-based piezoelectric materials showed problems such as an environmental
pollution. lead-free ZnSnO; materials were studied in the present study. The Zn5SnOs thin films were
deposited at 640C on PU/Ti/SiO: substrate by pulsed laser deposition (PLD) and were annealed for 5 min
at 750°C using rapid thermal annealing (RTA) in nitrogen atmosphere. Samples annealed at 750T showed
a smooth morphology and an improvement of the dielectric and leakage properties, as compared with
as-grown samples. However, electrical properties of the ZnSnO; thin films obtained in the present study

should be improved for piezoelectric applications,
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Table 1.
PLD.

Deposition conditions of ZnSnQs thin films by

Yarameters ZnSnQy thin film

Target ZnsSny

Laser power density 1.3 Jem®
Repetition rate 4 Hz
Substrate temperature 640°T

Working pressure 200 mTorr

O flow rate 50 scem
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Table 2. Rapid thermal annealing conditions of ZnSnQ;
thin films.

Parameters RTA

Substrate temperature 70T
Working pressure 760 Torr
Ny flow rate 100 scem

Annealing time 5 min
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Fig. 1. XRD patterns of the ZnSnO; films grown on
PUTI/SIOr at (a) 600, (b) 6407T, and (¢) annealed at 750°C
after deposition at 6407
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Fig. 2. SEM cross-sectional ((a) and (¢)) and surface
ZnsSnOy

and annealed at 750°C,
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Fig. 3. (a) SEM surface image of as-grown ZnSn0y

films and (b) EDS spectrum of the ZnSnQOy films.
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Table 3. Elemental Composition of ZnSnQ; films.

Elements Wit At%
0K 10.05 29.82
Zn L 14.09 10.23
Sn L 29.07 11.63
Pt L 34.36 8.36
10 —@— (n) As dep

5 —O— (b) Annealing at 750 °C
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Fig. 4. Relationship between leakage current density and
applied voltage for as-grown samples and annealed at
7H0°C,
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Fig. 5. Capacitance and dissipation factor as a function
of frequency of the samples as-grown and annealed at

750°C.
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