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Frequency—-temperature Characteristics of AT—cut Crystal Resonator
Compensated by Bios(NaosiKo.16)o5Ti03 Ceramics
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Abstract

In this paper, simple AT-cut crystal resonator utilizing Bios(NaogKo16)o5TiOs relaxator ceramics as
load capacitator were designed and their frequency-temperature characteristics were investigated. In
order to modify temperature dependance of dielectric constant, Bios(NaogiKois)osT10s ceramics were
manufactured with the variations in Sr substitution. At the composition with 6 mol% Sr substitution as
load capacitator, frequency-temperature characteristics of AT-cut crystal resonators with the series
load capacitance were similarly varied as those of cut orientation variation, and also compensated.
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Fig. 1. Equivalent circuit of crystal resonator.
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Fig. 2. Temperature dependance of dielectric
constant of BNKT ceramics with Sr
substitution.
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Table 1. Physical properties of BNKT ceramics

substituted with 6 mol% Sr.

Dielectric constant e,le 1151
Density ofg/em?] 552
Curie Temperature Tef ) 285
Grain size “m 1.14
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Fig. 3. Calculated frequency-temperature charac
teristics of AT-cut resonator with BNKT
ceramics substituted with 6 mol% Sr.
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Fig. 4. Frequency-temperature characteristics of
AT-cut crystal resonator according to
the cut orientation.
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