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ABSTRACTS

The microwave dielectric properties of

As the
amount of LaAlOs increased, the value of the unloaded Q

(1-x)LaAlOs-xCaTiOs system were investigated.

increased, but the dielectric constant (&) decreased. The
temperature coefficient of resonant frequency (1r) of Sppm/C
was obtained from the composition of 0.35LaAl03~0.65CaTiOs
in which the values of & and Q- f, were 42 and 32,500,
respectively.

1. A&
vlola 2§ {AA Aast dHoE HFolef

& FAR(eI3t FALAY A5 T8 Q7F Aok A, T

e

2z
AFHeel 28 AB4(r ol Holol Ak Y 4%

FAEAT TA e SEASIL 2] BE
FAE, F-5et Q 2R ¥ FAS5 SEASI BF
48 K43 ARE T4 g

AgzA Atd dEAd FAA AEs fAfel 20 - 0
ol Ee QF& ZE BaMg, TaO(£=25, Q=16,800
at=10.5GHz)?, #3880l 30 - 40 ol3t 2V Qpte 2t
¥ (Zr, SWTIOMAI(E=36, Q=6500 at=7TGHz)®, zalz &
Afel B - WD koY P Qtke Zh:
(Ba,PHYO-Nd:Oy-Ti0A( Q - £,=5,000), (Pb, Ca)ZrOsA” %
o] glch, '

CaTiOs®] A4, 2GHzolM Ragol 1T08RE WS Eo
3, Q- f7 2000858 whe- 5, A% +800ppm/T 2
W BREe, LaAlOsE RAREe 2 ANE o} Q- f,
7h 460008 =2 Fow LEAS7) -40~-50ppm/Colth

waby B A7 SAe FARG LA by
ste] Ag ¥ ¢ Qe F AR BASY fA&ol 001
AT 78 Qo =W JMeEh F YL QR e A
2¢ xLaAlOs-(1-x)CaTiOy §8 24-& Mdsinat gk

2. Agwyg

21 AlEAE

B dgeMe g8y ERer AU M3 dgen,
&% 9% ol4e] CaCOs Lay0s, TiO, 18]1 ALOE AM8-3t
o] 2A4q wa Aug BIFE F, ¢22E $HI2 24
Foh EREA4 Atk 100T B4 {Ad AzmANY
1400Co| A 4hes T 3t4 Ak 4d RTE Ur F 2
2} B4 § F 10T 28A 24hrs Tt ARARY 222
A5Y FH(e =12mmy% o}8-3o] lton/em’el FelofA 71t
A3 FF 7] FolAl 1600T Y 2xolM A B AR
Aok, ARES] vlelazsn fASHE Y] At AY
o} ol/A Al izt 04 - 0.57F HEE R Avlsigch

22. 54 &4

243 enisle] BE AlHe] 24543 Fustg a3
3171 948t] PhlipAte] X-ray generator Ab8-3te] 8azh2
6) 200 - 80" 9] yiflelAl X4 HAELAML gld AA4 A
Hel ¥R dnigd F, AL s FAAA dmA
SEM(Ilitachi-S4200)2. 2 ml4) 242 #AsYt Aug o
/8739 w7} 04-05 olil EWol & dAnld A|AE F Y
TAl% Alole] @ Network Analyzer(HP 8720C)& A}-8-3lo]
Hakki-Coleman' Y17 0.2 T Rrols $A7u4e) 49)
&4 ada dBAMel g F(band width)2 £33},
program¥F algorithm& o] 8-3le] FAMe FAASQY #
Af(ere A FAFASL] LEAS (rdE 25Tl
A 80LTIY ERAFHFE FAse] OF DY A 7

_ (fa—tm) .
=7 =y % 108(ppm/C) (1

3. d% % 13
2¢ 18 (1-x)LaAlO: - xCaTiOsx =03, 04, 05, 06, 07,

-1031-



[moll) Ale] XRD patternoltd,  LaAlOzE a=378A ©li «
=00°4" 1 Rhombohedral F*Zolt}h, 2@} CaTiOxst 23§
& o|& 7% Orthorhombic 72 & Zow, LaAlQ; o) 27t
B4R w9 ol vl F4EE 23T 5 U
ojR& Ca¥OlADE LaQoslADREr 8(A} AE o
Ti68LADE AIGO[AD R} 18[A] A% &7) wiolct

2000
* Standard Silicon Powder
0} A
H
s | | L
2000 b e A
sl L] L]
s ?WL LA A Sy
% x=0s | L | |
£ 1000t . S T A
x=06 l I l
soopb A A
s N
L 1 . Lo
. - E— A -y i W S— | L 1
» 20 40 50 60 70 80
2

2F 1. CaTiO®] $ol W X-M 34 2

ARALE CaTiOst LaAlOze] FAJu 9] fdlel @& 24
ol tlM7ZolY. tlgTRAA B £UE AMY x=07, 06,
05944 YA =7 2otsigrl x=040ME F48 At
anst #Heolpern), x=0344 thA FA Zrtde= AP
Bl ol x=049A] F4o] CaTiOllAl LaAlO:R wHH 7]
gEoln, A2 27 Alge] A2E REMGA o] AN
oMo e vy,

2YP2E (1-x)LaAIOs - xCaTiOsE 1600{CIolAl 5412 B¢
23¢ Ade 22 UyE Ushd Aold. ARSe 434Us
¥ LaAlOs®) $H3ko] 03(mollY 29 448[g/em’1of A 0.7(mot]
o 3¢ 5480p/cm™1Z LaAlOss} $apol Zoittel nih 47w
=t 27hd. CaMW=40.1)o ulg] Juizloz AxFo)
& La(MW=139)°] A siteo] zg-5]o] U7t Z7td ez
At gl

56+ .\.
5.4+ N
& 524 >
5] AN
g 50 \.\\
2 484 "““m'
-] \j\
re
\.
44+
03 04 05 06 07
CaTiO,{mol)

19 2. CaTiOs®l $r3ol ot& Ux

-1032-

RENGIE A

(d) 0.6 {mol)

A1 CaTiOse] o wtE @ oA

ag 33 45 249 ¥unld g (1-x)LaAl0; - xCaTiOs
A9 A4S Q- LEteld fA&0] 170HEA CaTiOss
FAg0) 22452 %2 LaAlOE DERER, FAMAN
WAooz ALHE mixing rue”ol el LaAlOel @il
03{molld Al 0.7[moll2 22tgel st #AFRE 4594 25
2 MgAez Fasdrk Q- LE 05LaAIOMAAE RAN
2talg, #240] CaTiOIA LaAIO:E v 06LaAI0

45 /‘
- .
5 40 -
2 .
o
[+ " /
o 354
§ .
3 ./
P
®
25 T T T y T
0.3 o4 05 06 o7
CaTiO, (mol)

2@ 3. CaTiCso] $d ©eE fu8



45000 ~

40000 ™~

35000 L2

Q x f(GHz)

30000

25000 4

20000 T T T T
0.3 0.4 05 0.6 Q7

CaTiO, (mot)

29 4 CaTiOs®] gl & Q- f

A gtel 05LaAlOsst wW3l7h gidion, LaAlOse] #el
0.7[mollel A= ThAl F7igteh T1y5elA A § 14= LaAlOs
Fol Z7hgtel uwhal ztAdied, LaAlOzel $3Fe]0.35[mollel A
e 58 vohiidth Ax3ae =z 035LaAl0:-0.65CaTiOEA
oA 1 5, e 42, S1E|R Q- fo 325009 slola Rt £
A Qs 4L 4 AN

104 — @
®
0- /
% .10+ /
[ ]
[
5 ] °
=4 \
<30 <4
[ ]
[
40
T v T T T
03 0.4 05 06 0.7
CaTiO,(mol)

4. HE

1. (1-x)LaAlOs-xCaTiOs(x=0.3, 0.4, 0.5, 0.6, 0.7,/mol)9] =A
O gAY n8E ojFglon], RALY TA Fue] &
% A% mixing rules) Wl LaAlOse] 318-Fol Zr13H
o we} FAsgich

2. 0.35LaAlO;-0.66CaTiOse] &AM Q- f, = 32500, & =
42, 1 = 5 ppm/Te] 4§ vlolazs {3 548 %:
FRAANE Az = AU

3. 30 FM4d LR AL LA DEFL 2W
Fo 2 0 ppr/TE 7|580.2 2ol 7}is3ig.

Angq
1. B. C. H. Stecle, “Electronic Ceramics”, Elsevier Sci. Publ.

Co., New York, p.65 (1991).

2. S. Nomura, K. Toyama, and K. Kaneta, “Ba(Mgi3Tax)O3
Ceramics with Temperature-Stable High Dielectric
Constant and Low Microwave Loss”, Jon. J. Appl. Phys,,
21, 1624, (1982)

3. G. Wolfram, and H. E. Gobel, “Existance Range Structural
and Diclectric Properties of ZnTiySn.0s Ceramics
(x+y+z=2)", Mater. Res. Bull, 16, p1455 (1981)

4. J. Kato and H. Kagata, “Dielectric Properties of Lead
Alkaline-Earth Zirconate at Microwave Frequencies”, Jpn.
J. Appl. Phys., 30, p2343 (1991)

5. Hakki and Coleman, “A Dielectric Resonator Method of
Measuring Inductive Capacitance in the Millimeter
Range”, IRE Trans. Microwave Theory Technol,, 16,
p402 (1960).

6. R. C. Buchanan, “Ceramic Materials for Electronics”,
MARCEL DEKKER INC, New York ar}d Basel,

(1986)

-1033-



