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Fabrication of MHz-Band Piezoelectric Resonators
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< Abstract>>

Microstructures and piezoelectric propertics of (Pby 32:Nd)( TioeseMnpo2)Q3(x=0~0.2)
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ceramics have been investigated. Pb(TiogsMnoe)Os showed poor sinterability and
cracking on cooling, but the substitution of Nd* into Pb® sites resulted in dense
microstructures with  reduced  crystallographic anisotropy. Electromechanical
anisotropy (kv/k,) showed a maximum value of 10 when' x=0.1. This result might be
attributed to the counteracting effects that with increasing x, the lattice anisotropy
decreases, but the poling process becomes easier due to the increase in Ph-vacancy
concentration.  Thickness-shear mode resonators were fabricated by using
(PbossNdo.1)(TioesMnogz)Oz ceramics. Fundamental resonant frequencies were 4.5 and
2.7MHz for the resonators with thicknesses of 0.3 and 0.5mm, respectively. By
optimizing electrode configuration, we obtained good resonant characteristics enough for
practical application.
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Fig. 3. Linear shrinkage as a function of sintering
temperature for different compositions.
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Fig. 5. Surface morphologies of (Pbi-15xNdx)(TiogsMno2)Os ceramics sintered at 1200°C
for different compositions: (a) x=0, (b) x=0.05, (¢) x=0.1, (d) x=0.15, and (e)
x=0.2.
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Fig. 6. XRD patterns of (Pbi-15Ndx)(TiossMnoo)Os ceramics sintered at 1200°C  for
different compositions.
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Fig. 10. Impedance characteristics of thickness-shear mode resonators.
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Fig. 11. Impedance characteristics of thickness-shear mode resonators for different

electrode lengths.
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