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Abstract

The sintering characteristics and electrical properties of the dielectric resonator ceramic, BaggSry,
[Mg,s(Nb,,Ta,),;]0, were studied. Good ceramics were obtained by substitution of Sr in Ba
(Mg, 3(Nb, ,Ta,),3]O; system. The hexagonally ordered superstructure was observed in all samples, the
height of superstructure lines of the X-ray patterns increased with increasing Ta. The dc resistivities of
samples were 10° - 10Qcm at room temperature, these values were nearly constant at 180(x=0) -
300T(x=1). However, the resistivity of samples decreased rapidly above those temperature and their
activation energy were from 175 to 2,07 eV. With the increasing of Ta, the relative dielectric constant
was linearly decreased 32.2(x=0) to 259(x=1) and also the temperature coefficient of resonance fre-
quency, ¥; was decreased 58.4(x=0) to 325(x=1) ppm/®€. The quality factor(QXxf) of sample was the

highest at x=0.8 and its value was 81,674 GHz.
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Fig. 1. Plot of electronegativity difference
vs tolerance factor.
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Fig. 2. X-ray diffraction patterns for BagsSry,
[Mg,/s(Nb,,Ta,) 5] Oy ceramics(x=0, 0.4, 1.0).
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Fig. 3. Microstructures of (a) BaggSrys(MgysNbys)O;
and (b) Bay Sty (Mgy/sTays)O; ceramics.
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Fig. 4. Grain size for BaysSro,[Mg,s:(Nb,.
«Ta,)2/3] O3 ceramics.
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Fig. 5. Densities of Ba[Mg,;(Nb,(Ta,)ys]O; and
BaysS1o.5 [Mgys(Nby.Ta,)y3) O; ceramics.
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Fig. 6. X-ray diffraction patterns for (a) Ba(Mg;;sTa,)0;
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Fig. 7. Temperature dependence of the electrical con-
ductivity of BaysSre,[Mgy/s(Nb;. Ta,)ys] O
ceramics (x=0, 0.6, 1).
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Table 1. Measured dielectric properties of BaySry,
[Mgy/5(Nby,Ta,)5s] O, ceramics
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00| 9315 | 32.2| 6,735 | 62,736 | +58. 4
0.2{ 9.775 30.4 | 6,877 | 67.222
04| 9695 | 29.1 | 7,449 [ 72.218 | +43.2
0.6 10.045 | 28.2 | 7.760 | 77,959
0.8] 10.235 | 278 | 7,976 | 81,634
1.0 10.320 | 25.9 | 6,859 | 70.785 | +32.5
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Fig. 8. Dielectric constant and quality fac-
tor of Ba“Sro.z[Mgl/a(Nbl-,Ta,)z/a]Oa
ceramics
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Table 2. Microwave dielectric resonator materials.

Material | ¢ Q 7, Ref.
BMT 25 | 4,500~20,000 +2 3,18
SMT 22 800 ~50 19
BMN 33 3,900 21 20
SMN 30 6,200 =27 21
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