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The microwave dielectric properties of Bi-xTmxNbOg4
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Abstract

The microwave dielectric properties and the microstructures of TmyOs-modified BiNbO4 ceramics were
investigated. Big-xTmxNbO,s ceramics combined with orthorhombic and triclinic phases were identified
at sintering temperatures of 920~960C. The apparent density decreased slightly with the increasing
Tm content. Regardless of the Tm content the dielectric constant (e;) of all compositions except x=0.1
in Big-oTm«NbO; ceramics saturated at the range of 42~44. The QXfp values of 6,000~12,000(GHz)
were obtained for all compositions when the sintering temperatures were in the range of 920~960T.
The temperature coefficient of the resonant frequency(r¢ can be also adjusted with increasing the
amount of the doped Tm from a positive value of +15ppm/*C to a negative value of -20ppm/TC. The
Big-0Tm«NbQO; ceramics can be possibly applied to multilayer microwave devices with low processing
temperatures. :
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Fig. 1. Typical XRD patterns of Bia-«TmNbO4
ceramics sintered at 920TC.
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Fig. 2. SEM micrographs of Big-xTm«NbO4
ceramics at 920C[3h] with (a) X=0 (b)
X=0.01 (c) X=0.03 and (d) X=0.05
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Fig. 3. Apparent density of Big-oTm<NbO;4
ceramics as a function of sintering
temperature and composition
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Fig. 4. Dielectric constant of Big-»TmNbOs
ceramics as a function of sintering
temperature and composition
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Fig. 5. QXxfo values of Big-wTmxNbO4 ceramics
as a function of sintering temperature
and composition
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Fig. 6. Temperature coefficient of the resonant
frequency r; of Big-oTmxNbOs ceramics
as a function of sintering temperature
and composition
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