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Abstract The ZnO evaporation and the microwave dielectric properties of 0.535CaTiO;~—0.465La(Zn,,.Ti,2)0;s
system were studied as a function of increasing temperature and sintering time. The WDS analysis revealed vari-
able ZnO concentration, depending upon the specimen position. The result of QX {, value obtained for specimens
with different thickness showed higher values at the edge area of specimens. The optimum microwave properties
obtained for sintered body with the mole ratio of 0.535CaTiO;— 0.465La(Zn,.Ti.,2)Os synthesized at 1,550°C were ap-
parent density of 5.31g/cm?, dielectric constant of 50, Q x f, value of 34,000 and temperature coefficient of +8ppm/C.
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Table 1. Microwave dielectric properties of 0.5CT—0.5LZT system.
AALE(C) 47 de(g/cm’) Q* f(GHz) r{ppm/C)
1400C 4.725 37 12,600 r, 0
B 1450°C N 5032 46 28,700 0.5
1500C 5.147 487 | 35400 | -1
1550°C 5.213 49.1 38,200 -1
1600°C 5.187 | 490 32,200 1 - 15
1650°C 5.136 482 i 27,100 - 15
2. Al & gty +0.5 O(inner) .05
99.9% ¢} CaCO,, TiO,, La,0,, ZnOE &% A& 31oy +1(outer) ~ -I(outer)
Fie 2 Ahg gAsknh LaOss 37) 4 T2l (
o ehabzbot wbgElE R SR A Badslo] AHakad \ /
o Azte) a8 ARt TR, A2l S \\,
o]-8-8to] 3A17kEt £ 2 4 (Attrition milling) 3}

o} Fas 1200°CelA Aetdded, s FHS oA
g e 2oz Ttk EaE EUS upalre}
o)A, £2XA & Hrlsted £F Z1E3 F(Spray dry-
ing), 1.5ton/cm*?] tH o 2 A= yjgt A Ysdct. 4
g A|H-E 1400~1650°C7A] 2A)1ZHEeE &Zshgen,
E3] 1500C ol e 2~644)71712] (2", n=1~6) 223}
dct. 472 A|He FF 723 (ASTM STDC 373-72) 9l
oj3le] e & A5ty ed, BHI -2 o}y 40kV,
30mA, 0.3%/ming] A 8 CuKaidg o]&3le] XA 3
A 24 (PhilipsA}, PW 1710)& 3} <ich.

27 Alge] YR Y3l 42 ZnO2o Fteks 7] ¢
&o AlHe] 7+ 9)R| wlg} WDS B8 dtglor, olx
Aboll th e 4] & WDS(Wave Dispersive X-ray Spectrom-
etry) £4¢& shgin). =3 2244 A6 s 9
o] Fa} A} e} (SEM ; ISI ABT SX-40)¢ o] &3}
o ZHE #AGer, 2F9 §A H4E SAHI) 4
shod #3000 ArpAF o]-8-8te] qdvjgt F ¥ HE AT
Aol Aepdx FHA FA71E Y2 TE.EEE o4
gt FdA FA7)8 (Hakki-Colemann®h s ) & Al8-8}¢f
g, Qx it ¥ LEATE Sstdn.
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Fig. 1. Schematic plot of cutted sample in 0.535CT —0.465L2T.
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Fig. 2. Apparent density, dielectric constant, Q % f, and temper-
ature coefficient of xCT—(1-x)LZT.
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Fig. 3. TG curves as a function of temperature in La.0s and
Zn0.
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Fig. 4. ZnO weight loss as a function of sintering tempera-
ture in 0.535CT—0.465LZT.
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Fig. 5. Apparent density, dielectric constant and Qxf, as a
function of sintering time in 0.535CT—0.465LZT.
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Table 2. WDS analysis of 2nd phase of 0.535CT —0.465L.ZT system.

1600°C 1650°C
Element ATOM% Element ATOM%
Ca 59.788 Ca 60.276
Ti 14.910 Ti 14.928
Zn 2.009 Zn 1.326
La 23.293 La 23.47
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Fig. 6. XRD patterns as a function of sintering temperature in
0.535CT—-0.465LZT.
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Fig. 7. The patterns as in Fig. 6. with peak separation appeared.
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Fig. 8. SEM photographs of 0.535CT—0.465LZT system as a
function of sintering temperature.({a)1500°C, (b)1600C, {(c)
16507C).
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Fig. 9. Q% f, of stoichiometry (or non-stoi.) composition as a
function of sintering temperature in 0.535CT —0.465L.ZT.
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Fig. 11. (Ca** +La*)/(Zn* + Ti*") ratio as a function of sin-
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Fig. 12. Apparent density as a function of lapped width in 0.
535CT —0.465L.ZT.
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