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Abstract The effects of mole ratio(A/B) m and Ti-ion on the dielectric properties and microstructure of the microwave
dielectric ceramics (Cay;St3),(Ti,Zr,_,)O; were investigated. Ti ions substituted on Zr-sites in these modified CaZrO;
composition strongly affect the sintering density and microstructure of the fired ceramic body. With increasing the amount
of Ti substituted on Zr-sites, the sintered density rapidly increased and the dense microstructure was obtained for the
compositions having mole ratio of 1.01, whereas the sintered density and microstructure are nearly constant with the
content of Ti-ion for the compositions having mole ratio of 0.99. With increasing the content of Ti ion, the curve of TCC
(Temperature Coefficient of Capacitance) as a function of temperature rotated clockwise and satisfied the COG
characteristics for both of compositions with mole ratio of 0.99 and 1.01. The content of Ti ion seems to be more
effective than mole with respect to the controlling of firing and TCC.
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Table 1
Sample name as a function of composition

(Ca0_7Sr0_3)m(Tier] - y)03

Samples
m y

MO099Til 0.99 0.01
MO099Ti3 0.99 0.03
MO099Ti5 0.99 0.05
M101Til 1.01 0.01
MI10I1Ti3 1.01 0.03
MI10ITi5 1.01 0.05
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Fig. 1. The variation of fired density and dielectric constant as
a function of Ti content in (Ca, ;Sr,5),,(Ti,Zr, _,)O;.
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Fig. 2. SEM microphotograph as a function of Ti content (y)
and mole ratio (m) in (Ca, ;Sry3),,(Ti,Zr, _,)O;.
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Fig. 4. Temperature coefficient of capacitance (TCC) as a
function of Ti content (y) in (Cay,Sty;),(Ti,Zr, _,)O;.
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Table 2
Fired density and electrical properties of samples fired at 1310°C

Fired — Dielectric . 5 pegistivity  TCC

Samples ~ density  constant
glem’ - % MQ cm ppm/°C

MO099Til  4.46 26.6 0.11  59x10° 45
MO099Ti3  4.56 29.0 0.01 53x10° 32
MO99Ti5  4.68 30.9 0.01 33x10"° 18
MI10ITi1  3.25 23.6 0.04 1.8x 10? 48
MIO0ITi3  3.64 24.8 0.03 48x10° 35
MIO0ITi5  4.71 30.7 001 97x10° 19
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