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The properties of the high-frequency transducer (>20 MHz), in particular its operating frequency, sensitivity and resolution, 
are defined by the geometry, microstructure and characteristics of piezoelectric material and backing. For the backing, 

acoustical impedance and attenuation coefficient are predominant properties to be determined. In this work, we proposed a 
novel method for the in-situ measuring of these backing’s properties at the operating frequency of the transducer. 

We report on the processing and characterization of lead-zirconate-titanate based (PZT) piezoelectric thick films on a porous 
backing with tailored amount, size and shape of the pores. As a porous backing we used ~5mm-thick ceramic with nominal 
composition Pb(Zr0.53Ti0.47)O3 (PZT). The ceramic was prepared by hetero-coagulation process of PZT and polymethilmetacrylate  
in water at pH 8 followed by sintering the powder compacts at 1080 oC. Ceramic exhibited homogeneous microstructure with 
15 % porosity and spherical, ~1 and ~10 µm-sized pores, respectively. The PZT thick films, screen-printed onto the electroded 
backing and sintered at 900 oC, had a thickness of ~25 µm, porosity of 20 % and thickness coupling coefficient of 45 %. 

This integrated piezoelectric structure allows direct acoustic measurements of transducer components. The PZT thick film is 
electrically excited to measure the electroacoustic response in water and also the back-wall echoes coming from the backing if 
its thickness is sufficiently thin. The thickness of the backing was successively reduced and the measurements were repeated. 

In the frequency range 15-25 MHz, the attenuation coefficients of backings with 1- and 10-µm- sized pores were 0.7 dB/
mm/MHz and 4 dB/mm/MHz, respectively, the group velocities were ~3400 m/s which results in the acoustic impedance of 
~22 MRa. The high attenuation in backing with 10 µm-sized pores and moderate acoustical impedance enable substantial 
miniaturisation of high-resolution ultrasonic imaging transducers.
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