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Abstract: The NCB(NazO-Ca0-B203)-doped Cag3(Liy/25m; /2)0.7TiO3(CLST) ceramics were fabri-
cated via the traditional ceramic process. The relation between NCB dopant contents and the crystal
structure, microstructure, sintering behavior; and dielectric properties of CLST ceramics were inves-
tigated systematically. The results indicate that the second phases are not found when NCB dopant
contents are in the range from 1wt% to 15wt% and the major phase of CLST ceramics is still orthorhom-
bic perovskite. With the increase of NCB content, the densification temperature and bulk density of
CLST ceramics decrease, the dielectric constant ¢, and the product of quality factor and resonance
frequency @Qf value also decrease, and the temperature coeflicient of resonant frequency 7¢ increases
to positive:” NCB can effectively decrease the sintering temperature of CLST from 1300 °C to 900°C.
The sample of CLST with 12.5wt% NCB sintered at 900°C for 5h still has excellent dielectric proper-
ties: £,=73.7, Qf=1583GHz, 77=140.1x107%/°C, which satisfies the design demand of high dielectric

constant and multilayer microwave components.
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Fig. 1 Thermogravimetry-differential thermal analy-

sis (TG-DTA) curves of NCB
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Fig. 2 XRD patterns of CLST ceramics sintered at
900°C with different NCB dopant contents
a: 1.0wt%; b: 2.5wt%; c: 5.0wt%; d: 10wt%; e: 12.5wt%;
f: 15wt%
%1 CLST+:NCB MENRREMFARER
Table 1 Lattice parameter and unit-cell volume
of CLST+x2NCB ceramics

Lattice parameter/A

x/wt% Unit-cell
a b c volume/A3
1.0 5.4223 7.6267 5.3345 220.61
2.5 5.4241 7.6235 5.3386 220.76
5.0 5.4246 7.6261 5.3535 221.46
10.0 5.4282 7.6289 5.3680 222.30
12.5 5.4234 7.6349 5.3696 222.34
15.0 5.4150 7.6476 5.3716 222.45
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Fig. 3 SEM micrographs for CLST ceramics with 10wt% NCB sintered at different temperatures
(a) 900 °C; (b) 950°C; (¢) 1000°C; (d)1050°C
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Fig. 4 Sintering temperature dependence of bulk
density for the NCB-doped CLST ceramics
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Fig. 5 Sintering temperature dependence of dielec-
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