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Abstract: In this paper, we propose a fabrication technique for enhanced electrical properties of piezoelectric thick films
with excellent patterning property using sol-infiltration and a direct-patterning process. To achieve the needs of high-
density and direct-patterning at a low sintering temperature (<850 °C), a photosensitive lead zirconate titanate (PZT)
solution was infiltrated into a screen-printed thick film. The direct-patterned PZT films were clearly formed on a locally
screen-printed thick film, using a photomask and UV light. Because UV light is scattered in the screen-printed thick film
of a porous powder-based structure, there are needs to optimize the photosensitive PZT sol infiltration process for obtaining
the enhanced properties of PZT thick film. By optimizing the concentration of the photosensitive PZT sol, UV irradiation
time, and solvent developing time, the hybrid films prepared with 0.35 M of PZT sol, 4 min of UV irradiation and 15
sec solvent developing time, showed a very dense with a large grain size at a low sintering temperature of 800 °C. It
also illustrated enhanced electrical properties (remnant polarization, P, and coercive field, E.). The P, value was over
four times higher than those of the screen-printed films. These films integrated on silicon wafer substrate could give a
potential of applications in micro-sensors and -actuators.
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Fig. 1. Schematic flow chart for a procedure of synthesis of photo-
sensitive PZT sol.
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Fig. 4. Ferroelectric behaviors of direct-patterned PZT thick films: (a) measurement of remnant polarization of sol-infiltrated thick films
prepared with different PZT sol concentration and (b) P-E loops of PZT sol-infiltrated thick films prepared with different number
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