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Effects of Sintering Additives on the Microwave Dielectric and Sintering Characteristics
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£ &  (1-0CaTiOs-xLa(ZnTii2)0:9 vlela2s U84 ZAlstnt. x7} 2718 de} vj$ e TAFHS
8 2EASE Fadtgon, Q- for 37H8FA 2 A% x=0.52) (CaosLaos) (Tis 15200 5)058) ZA o4 =51, Q - fo=38,
000 (at 7 GHz), 7= +5ppm/'C 2] #HEAe] vhebtet. (Casslaos)(Tio 5Zne )05 24 2HALEE H544]7)7] 9sted Bi,
0,8 F2Ho 29 £AZHE H7lsto] 24 W FUTAHLE 28k 1wt% 0.76Bi0,-0.24Ni07}F #7148 A¢ sAeEs
150C tebzie®, ¥R A& (o), FAFHFS LEAF (1), Q - {07} 22 50, +5ppm/C, 35,0009] slo]Z 23} 442 A o] o
At BE 3wt 9 0.76Bi,0,-0.24Ni07 H7H9 A9 £HLEE 200C A=A, ¥ FHE ()T TAFH49) 22AS
()& H3hA] edorort, Q - fy gko] 38,0009 4 25,0002 x5}= QAr}.

Abstract The microwave dielectric properties of (1-x)CaTiOs-xLa(Zn,.Tii2)Os, and the effect of the liquid composi-
tions on its microwave dielectric and sintering properties was investigated. As x increased the relative dielectric con-
stant and temperature coefficient of resonant frequency decreased, whereas Q - f, increased. As a result, (Cao sLao s)
(Tio nZne 25)Os having &=51, Q - f,=38,000 (at 7 GHz), ;= +5ppm/C was developed. The sintering additives which
have Bi,O; as a major composition was added to (Cao sLao s)( Tis 15200 25)0s in order to decrease its sintering temperature.
When 1wt% of 0.76Bi,0,-0.24NiO was added to (Ca sLas s)(Tia 1sZne »5)Os, the decrease of sintering temperature was
150°C, and the relative dielectric constant(s,), temperature coefficient of resonant frequency(r;) and Q - f, were 50, +
5ppm/C and 35,000, respectively. On the other hand, when 3wt% of 0.76Bi,0s-0.24Ni0 was added to (Cao.sLao s)(Tio 75
Zo )05, the decrease of sintering temperature was 200°C, and the relative dielectric constant(e,), temperature coeffi-
cient of resonant frequency(z;) were not degraded, but Q - f, was decreased from 38,000 to 25,000.

Key words : (1-x)CaTiOs-xLaAlO, system, Microwave dielectric properties, Annealing atmosphere, Additives, Rela-

tive dielectric constant, Temperature coefficient of resonant frequency, Q : f,.
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Fig. 1. The relative theoretical density of (1-x)CaTiOrxLa(Zny.
Ti,,2)Os as a function of x ; (a) 0.3, (b) 0.5, (¢) 0.8.
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Fig. 2. The relative dielectric constant (&) of (1-x)CaTiOs-xLa
(Zny,2Ti,2)O;s sintered at 1550C for 2hrs as a function of x.

wpe} 7tae] AEv} 2 olf& La(Zn,Ti)0; Bl &
Fhgtol| whel Zn Fpie) ko) Bolx|7] Y o2 Atg X}

Fig. 2= 1550°C oA 24)12F B¢t 22" (1-x)CaTiOs
-xLa(Zn,;Ti,;»)0:8) ®fFAgolch CaTiOye &=170,
Q - f,=2,000(at 1GHz), r;= +800ppm/C 9 FAEL&
74A9, La(Zn,.Ti)0:= &=34, Q- f{,=62,860(at
7GHz), r=-57ppm/C 9 $+AEAE Zrech Ao F A



A4 - &23% - HAFE - o[ AH - AFE - YT - TFE -

40000

/

35000

30000

T

25000

20000

Qxf, (at 7 GHz)

15000

10000 (1-x)CaTiO, - xLa(Zn,,Ti,;5)04

5000 1 | L 1 1 1
0.3 04 0.5 0.6 0.7 0.8

X (mol)

Fig. 3. The Q - f, of (1-x)CaTiOs~xLa(Zn,,.Til/2)O3 sintered
at 1550°C for 2hrs as a function of x.

Table 1. The eutectic temperature of sintering additives
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Fig. 4. The temperature coefficient of resonant frequency (z;)
of (1-x)CaTiOs-xLa(Zn,,:Ti,,.)Os sintered at 1550°C for 2hrs as
a function of x.

Low melting Eutectic Calcination
composition temperature temperrature
0.895B1,0:-0.105Li.0 690°C 620°C
0.76Bi,0.-0.24Zn0 750C 690C
0.76B1,0:-0.24Zi0 810C 750C
0.8Bi,0:-0.2Mg0 785C 720C
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Fig. 5. The apparent density of (Cao sLao s)(TioZno25)0s as a
function of sintering temperature.
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Fig. 6. The apparent density of (CaosLaos)(TiosZne )0 as a
function of the amount of additives.
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Fig. 7. The relative dielectric constant (&) of (CapsLaos)(Tio.1s
Zno 25)0; as a function of the amount additives.
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Fig. 8. The Q - f, of (CaosLaos) (Tl 7:Zne )0s as a function of
the amount of additives.
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