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High-Efficiency Piezoelectric Single Crystals
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Toshiba has developed indium-doped lead magnesium niobate titanate single crystals (Pb(Iny2Nb12)Os-Pb(Mg13Nb3)Os-PbTiOs:
PIMNT) that have outstanding piezoelectric properties and exhibit high Curie temperatures (T, > 180 C). Lead perovskite compounds,
such as lead magnesium niobate titanate (Pb(Mg.sNb23)O3s-PbTiOs: PMNT) and lead zinc niobate titanate (Pb(Zn1sNbys)Os-PbTiOs: PZNT)
single crystals, have been investigated for transducer applications over the past 10 years. Although these single crystals have large
piezoelectric constants (dss > 2,000 pC/N), their T, values are relatively low (140-175 ‘C). These low T, values may adversely affect the
thermal stability of the piezoelectric properties and their robustness against voltage changes. Therefore, over the past two years or so,
new single crystals with higher T such as our PIMNT single crystals have been attracting attention.  Various other material systems,
including bismuth scandate-lead titanate (BiScO3;-PbTiO3;: BPST) and potassium niobate (KNbOs: KN) piezoelectric single crystals (PSCs)
are also being researched.
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Technological trend of dss for piezoelectric materials
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Obtained PZNT91/9 single crystal
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Perovskite structure
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Coupling factors of perovskite compounds as function of
mass differences between A and B site elements
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Obtained PIMNT single crystal
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Dielectric and piezoelectric properties of relaxor-PT single
crystals
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