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Abstract: We investigated the physical properties of stoichiometric and non-stoichiometric oxide doped
complex perovskite, Ba(Zni;sTass)0s ceramics and their impacts on the microwave dielectric performances
using various characterization techniques such as X-ray diffraction, scanning electron microscopy,
transmission electron microscopy, and network analyzer. According to the measurement of lattice constant
changes, anomalous lattice volume contraction of ZrO; doped Ba(ZnisTazs3)Os sample only showed the
dielectric quality factor enhancements, which was due to the lattice volume contraction as well as the 1:2
B-site cation ordering. In addition, NiO doping was useful to the stabilization of temperature coefficient of
resonance frequency.
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Table 1. Physical and dielectric properties of Ba(ZnisTazs)Os samples sintered at 1,600C for 2 h with the various

oxide addition.

Additive Relative density Dielectric Lattice constants (A) .
(mol%) (%) constant a c ¢/a ratio
0 92.8 30.0 5.7918+0.0006 7.0932+0.0016 1.2247
NiO

2 97.0 30.5 5.7887+0.0008 7.0908+0.0021 1.2249

4 98.3 31.0 5.7873+0.0008 7.0874+0.0021 1.2246

8 96.9 30.6 5.7850+0.0010 7.0868+0.0025 1.2250

BaNiO,

2 87.6 324 5.7887+0.0008 7.0906+0.002 1.2249

4 94.7 31.5 5.7866+0.0009 7.0870+0.0023 1.2247

8 96.9 33.0 5.7816+0.0005 7.0818+0.0011 1.2249

4403}

1 97.6 29.3 5.7891+0.0009 7.0902+0.0023 1.2247

2 974 29.1 5.7918+0.0008 7.0936+0.0019 1.2248

3 99.6 30.4 5.7944+0.0007 7.0999+0.0016 1.2253

5 954 30.0 5.7978+0.0008 7.1025+0.0019 1.2250

8 95.7 30.3 5.8017+0.0008 7.1107+0.0020 1.2256

BaZrO;

1 85.5 31.3 5.7936+0.0006 7.0967+0.0016 1.2249

2 87.0 30.5 5.7958+0.0009 7.0991+0.0023 1.2249

3 854 30.7 5.7970+0.0009 7.1007+0.0023 1.2249

5 82.3 31.3 5.8003+0.0009 7.1068+0.0022 1.2252

8 94.4 31.2 5.8042+0.0007 7.1084+0.0018 1.2247
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Fig. 1. Microstructures of the 2 mol% (a) ZrO, and (b)
BaZrOs added Ba(ZrisTazs)Os samples sintered at 1,600C
for 2 h.
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Fig. 2. Changes in the cell volumes of Ba(ZrysTaz3)O3
samples doped with stoichiometric and nonstoichiometric
oxides.
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Fig. 3. Dielectric quality factors at 10 GHz of the
Ba(Zr13Taz3)03 samples doped with stoichiometric and

non-stoichiometric oxides.
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