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Characterization and Standardization of Piezoelectric Thin Films
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Abstract

A great deal of research has been done in the field of characterization for piezoelectric thin films

after the first report on the measurement for the piezoelectric coefficient of thin films in 1990.

The

main idea of this research is to provide a distinctive solution for the measurement and standardization

of both the longitudinal and the transverse piezoelectric d-coefficients, d33 and d31, of ferroelectric thin

films. In general,

to get these two coefficients of thin films, two different measuring systems are

required. Here, we propose the improved method for the evaluation of these two coefficients with single

equipment and with the relatively convenient procedure. The two-step loading process of applying the

both positive and the negative pressure has been introduced to acquire the piezoelectric coefficients.

These results have been calibrated for both the longitudinal

and the transverse piezoclectric

d-coefficients, d33 and d31, of thin films by comparison with the virtual standard created from FEM.
In this experiments, we have obtained d33 of 331pC/N and d31 of -92.2pC/N for the PZT thin films.
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Ch| Chl Cch| cnlCh | Ch e | ey | en |en | €m D
Unit X 10" N/m® X C/m’ X 10 F/m | kg/m’
Thin Film| 113 | 44 | 52 | 85 | 39 | 58 | 7.8 |-214| 566 | 7.12 | 554 | 7500
PZT2 1331 71 | 72 [ 113 ] 26 | 30 | 114 | -1.26| 842 | 446 | 2.30 | 7500
PZT4 132 71 | 7.2 | 115 ] 26 | 30 | 105 | -41 | 142 | 7.12 | 554 | 7500
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