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Abstract

The microwave dielectric properties of (1-x)CaTiO3-x1.aAlOs were investigated. The solid solution
of (1-x)CaTiO;-xLaAlOs; had the perovskite structure in the range of all compositions. The crystal
system of (1-x)CaTiOs-xLaAl(; was transformed to orthorhombic(x=0.4), psudo-cubic(x=0.5), and
rhombohedral (x20.7) in turn, as the amount of LaAlQj; increased. The dielectric constant and
temperature coefficient of resonant frequencv of solid solution were decreased with the content of
LaAlQs, whercas, the value of Q - f, was increased. The microwave dielectric material having Q - f,
= 32500, & = 42, and 1t = 5 ppm/T was obtained from the 0.35CaTiO;-0.651.aAl0; composition
sintered at 1600C for 4hrs.

Key Words(ZR2 &0{) : CaTiOs LaAlQ; Orthorhombic(AH2HE Al), Rhombohedral{s 2 # & ), Temperature
coefficient of resonant frequency(S ™ F ol 2T A )

1.4 =2 Fd Edn 2RAF FrheA He fHE, F
8 Q reln FAFAFe ZEAFIE 25§
JJEFA - ANEAE voladolng ol §H FH RAA AnE G olegd, s
EA Alade] gzt s nfolzgsl A4 717 2 nF7ag fFAAE T FRedd 2RAFh
o o7t 2z Qu} vlolzgd A o orAstolor &80 Zhsiul 1 oweto @A A A,
Q7hA mFak FAE PEE) Y ol 9l w9l enASE Ad ARG 9 eRAFE A
on o]% REo n¥ae A ylostn gtk Asrg gstel 0o S A Uy, = A,
Ag7A pgd dEdd FdA Ane f4d To- -800ppm/ T2l CaTiOw® T = -45ppm/ T <l
gol 20 ~ 30 °olx %&£ Q@S Fi BalMg, MgTiOsZ 5B (Mgoss Cane)TiOs7F Aozl 31 7t
Ta)Os7 (,=25, Q-16,800 at=105GHz)", &7 &0l o] 2%f9 AmZRE TEAY THLE s
30 ~ 40 ol FUAEY Q#E TE UrSn) £ BAE s W, AA, BaTiOe7t
TiOs A (6,236, Q=6,500 at=7GHz)", -18]™ F4& Ba;Tie0n 3 & A2 d8dEs = 278&
o] 80 ~ 90 AEZ® EZou e Qe i ek £4% v gy So] o
(Ba,Ph)O-Nd:03- TiO=7A(Q - £,=5,000), (Pb,Ca)ZrOs Bodtel Az 800 ppm/ TS S RAFE 7HA
AP Fol gtk W FAgol 170452 olf % CaTiof " 40
ol2]al violaZTE GFAA Aurt dukHdom ~-50 ppm/Co] SEAFY FH o] 2288 2
rE:olol & 2AL $H&(e)F vdt@“’/l B o1} Q- f7F 46000852 F& LaAlOE &4
£ 2R Qb Aok dv, FAFHF 2% of fagol 40ol4olir 8 028 £Y Thyst
o|EA (7ol Zofot k™ 1E} FALe] & o F Az Qg 2 MER (1-x)CaTiOs-
ArE 44 e A= A soz A xLaAlO; A =4S &4 9T
o 82HE7)ed 7Y A Ad TR 2. Mgy
w0 Ayaday Fu A715ed
597 1959 118 69 B Ao e A3E Egdoes AHE AR
by o 19964 29 299 slgon, 7|1 988 £% 99% o]4re] CaCOs,

379



r
o

La;0s, TiO;, 28l ALOE AMEEH  (1-x)
CaTiOs—xLaAlOsE 718 Aoz 3td x7t 0.3
04, 05, 06, 0.79wW 10'g7h= H&a}A fﬂ%h'ﬂ
F, Azadet B3 43S BAvE 44T F
o £ B4 s £ 2AE s 100(,
Qe fAHd AZEAZ F 1200, 1250, 1300,
1350 233 1400T A Z7h 4417 B shAist
Atk dlh®E EES 2447 B 23 A4S F
100C LM 244170 B AZAAG. 2TE
A5 F¥(p =12 mm)S o] &3} | ton/em 9
gHEol A zheb, A8 F uir] FolA 1600T 9
2ol 447§ ARG

2T ewwstel mE AHe aA54YI 4
HMEg  waEslz] skl PhilipseAb?]  Xoray
generator® Ab&dre] 8 AzZH26) 200 - 807 4
"ol XA HEAME #giden, ASTM
C373-72¢1 HAIE =] &) Wx H48 A
th AZA8 AHe FEg A detd Fodel A S

e}
slod  FaAbA L dwld SEM(Hitachi-S4. )00 =4
A =28 wE 21 S A A]J%CQ] ol A 7 3 Rl

vAe 2R87] sty AJHe FolyA A H7P
04-057F 958 XE-2 Ang F, o] AHEE
T g =g Apojell Wil Network Analyzer
(HP-8720C)% A} &3ho}  Hakki-Coleman® ! o
2 TEu EEAA FaFagsel aklssl 1en
3 dBl A9 o9& (bandwidth) & F4ste] FAA
o EAAFDS FAE(e)E AT THF
el uASF (rpiE 27T 80TolA w2 F
shpg Ao vy Aol ol etk

(ha—fs)
U= T 1y <0 el )

o7 A, fu, fais M z , 80T FH AT
Fola, T = 80C, T, = 25T 1%.

4

LY

3.z

b

12 AR wdel «aE 0.7LaAlO:
0.3CaTiO: 2ol XRD ¥4 #Aitolvt &h4ui:
1200, 1250, 1300, 1350 Z12lat 1400°Cel A Zhz 4
A7k ger sselch gel A % Qs apek g
o] 30° H-it3t 40°--50°0l My vlnbgol g 5"

AR Bl sk Skl Wik 41 B4
S Res 50 st 60 Apelel AR an sl

H BASS 1350C A Frbsidrl 1400C o) A
= omanel A GAd Folman oA A

© CaTiOy LaAlOsA Azt 29 vhojagst - -ofFE, HHA $EH

S

Intensity(Arb.unit)
@
ES.
O -

20
a8 1. 07CaTiOs-0.3LaAl0;9] &h4 &% Wil
OE X-d 3d ny
Fig. 1. The XRD pattern of 0.7CaTiOs-
0.3LaAlO; as a funtion of calcined
temperature.
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Fig. 3. Lattice parameters in  {(1-xCaTiOs
xLaAlOs.
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Table 1. XRD npattern analysis of (1-x)
CaTiOs-xLaAlOs.
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