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Abstract Lead zirconate titanate (PZT) thick films with thickness of 10~20 um were fabricated on silicon substrate by
aerosol deposition method. As-deposited films on silicon were annealed at the temperatures of 700°C. The electrical
properties of films deposited by PZT powders were characterized using impedance analyzer and Sawyer-Tower circuit. The
PZT powder was prepared by both conventional solid reaction process and sol-gel process. The remanent polarization,
coercive field, and dielectric constant of the 10 um thick film with solid reaction process were 20 pC/em’, 30 kV/em and
1320, respectively. On the other hand, the PZT films by sol-gel process showed a poor dielectric constant of 635. The
reason was probably due to the presence of pores produced from organic residue during annealing.

Key words PZT powder, Sol-gel process, Aerosol deposition method, Dielectric constant, Piezoelectric coefficient,
Hysteresis loop, Remnant polarization, Coercive field
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2 Dielectric constant and dielectric loss of PZT film using
solid reaction processed powders with and without annealing.

As-deposited film
B o

-20
-40 -
-60 -

Polarization (uC/cm?)

600 -400 -200 O 200 400 600
Electric field (kV/cm)

Fig. 3. Polarization hysteresis loops of PZT film using solid
reaction processed powders.
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Table 1

Electrical properties of PZT film
Organic species Not contained Contained
Powder pyrolysis temperature 300°C 350°C 450°C
Annealing temperature Not annealed 700°C 700°C 700°C 700°C
Dielectric constant 110 1320 523 549 635
Loss tangent (tand) 0.02 0.475 0.08 0.022 0.02
Remnant polarization (uC/cm’) 0.1 20 17 17.5 223
Coercive field (kV/cm) 8 30 67 53.5 48.5
Piezoelectric coefficient d33 (pC/N) 80 35 50 55
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Fig. 4. a) Dielectric constant and dielectric loss of PZT film and b) Piezoelectric d;; coefficient of PZT film at different pyrolysis
temperatures.
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