Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 13, No. 12, pp. 1017~1024, 2000.

S 13-12-7

e

&= MQ@:SiO4—ZnALOAl M2}l A 9 CaTiOs& 7}oll

THEY

Effect of CaTiOs Additions on the Microwave Dielectric Properties of
Mg2SiO4-ZnAkOs Ceramics with Low Dielectric Constant

shed &,

Ussr, YHg”

HHS

{lI-Hwan Park’, Hyun-Hak Kim', Kyung-Yong Kim", Byong-Ho Kim’)

Abstract

Effect of the microwave dielectric properties and the microstructure on a mole fraction(x=0.1~0.9)
of (1-x)Mg2Si04-xZnAl:0s ceramics was investigated. When (1-x)Mg:SiOs~xZnALOs(x=0.1~0.9)
ceramics were sintered at 1300C, 1350C and 1400C for 2hr, the microwave dielectric properties
were obtained er=6.8~83, Q - £,=36000~77600. On the other hand, the temperature coefficients of

resonant frequency(r;) were obtained in the properties of -62 pp/ T to -49 ppm/C.

In order to

adjust the temperature coefficient of resonant frequency( r 5), CaTiOs was added in (1-X)Mg2Si04
-XZnAl:Os ceramics. 0.7Mg25i04-0.2ZnA104-0.1CaTiO; ceramics sintered at 1350C for 2hr showed
the excellent microwave dielectric properties of & r=7.7, Q + £,=32000, and r=-7.9 ppm/T.
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Fig. 1 The XRD patternof(1-x)Mg2SiOq~
xZnAlO4 sintered at 1350°C for 2hr;
(a)x=0.1, (b)x=0.5, (c)x=0.9.
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Table 1 EPMA Analysis of matrix and secondary
phase in 0.9Mg.S5i04-0.1ZnAl:0Q4 sintered
at 1300C for 2hr.

AL ‘

Seconda
Element Matrix(a) | (@Jr)y
atom. %6 atom.2%
Zn 2.104 6.453
Mg 56.548 32.124
Al 2.211 38.973
Si 39.137 22.449
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Table 2 EPMA Analysis of xMg:SiO4-yZnAlO4
-zCaTiOs(x+y+z=1) sintered at 1350C

E:3 2

for 2hr; (a) x=0.85, y=0.05, z=0.1,
(b) x=0.6, y=0.3, z=0.1,
(c) x=05, y=0.1, z=0.4,
(d) x=0.1, y=0.1, z=0.8.
) Secondary Secondary
M b) Matrix{(€
(a) atrix(@) phase(®) ( atrix(©) phase(@)
Element atom.% atom.% Element atom.% atom.%
Zn 1.134 0.714 Zn 5.514 7.715
Ca 0474 29.891 Ca 0.264 0.335
Ti 0.134 31.494 Ti 0.395 0.693
Mg 58.303 22.107 Mg 52.157 40.563
Al 0.092 0.893 Al 6.075 25.253
Si 39.862 14.902 Si 35.595 25.441
(c) Matrix{() Secondary (d) Matrix{(8) Secondary
phase(®) =" | phase(®@)
Element | atom.% | atom.% Element | atom.% | atom%
Zn 1.821 2.247 Zn 3.349 3.795
Ca 2.128 33523 Ca 40.159 7588
Ti 1674 35.028 Ti 41.145 6.195
Mg 55.767 12.492 Mg 3.479 50.801
Al 0.324 9.709 Al 11.461 0.406
Si 38.287 7.0 Si 0.408 31.216
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Table 3 Microwave dielectric properties of
XMg2SiOs-yZnALOs-zCaTiOs(x+y+z=1)

sintered at 1350C for 2hr.

Ceramic
No composition Q- f, ry Densuty(g/
’ &r (GHz) (ppm/C) cm’)
X y z
1108005 01 84 10570 -5 3.1646
21084 | 01 |006 73 8928 -20 3.2060
310821 01 008 74 5855 -58.7 3.2016
4108 01 0.1 75 20777 +6.2 3.2268
51075] 01 015 10.2 11860 -1.1 3.2027
6 0751005 02 109 15156 +309 3.2276
7107102701 77 31755 -78 3.2754
8107 1015015 10.0 16106 -5 3.2566
9 1065{025( 01 8.0 8458 -43 3.3756
10| 06 | 03 0.1 8.0 9772 -47 3.3925
11106 [ 01 0.3 16.7 8225 +82.9 3.3632
121 05|01 ] 04 254 4005 +309.6 3.4593
13]03]01|06] 506 3603 “4556] 36848
14] 01 (01|08 1037 3441 659 38097
4.8 8
B oafdie 4414, 4% QL@ 193
0 ppm/TColl 77t FRFHRFY LEA$(r)E
FeE 222 (1-x)ME:Si0sxZnAl0y(x=0.1 ~0.9)

Al Aetg et 3T LEAF()E BA
7198} CaTiOsE #7}3 xMg2Si04-yZnAlQ4
-zCaTiOs(x+y+z=1)A Mgl 2ol 28 G0 g o
T4 FHEAd ol mEsged vy ge
AES IATH

L. (1-x)Mg:Si04-xZnAl:04(x=0.1~09) 4] A &=
2o A Mg2SiOs7t ZnALOsol B8] v d o] Aoy
Hog o e g A7) "o, MgSiOe 3
7vgol EEFE ARYNEL e x7t 05 079

W ZnO9] FZo] dojubAwh, AlAAAY T2
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Mg:SiOs®} 552 AY T2 ZnAkOs7t M E

3 249 84, ne&aAed oA A A

01%5} ooz <& AFALErE FUkge uw
- fogkol F7hskth

2. (1-x)Mg2SiOs-xZnAl:04(x=0.1~0.9) 4

A9 1FE FAHEAL

J,‘i tu ox 2

Algt]
er=6.8~83, Q - £,=36000~
776008 EA4#S FUoY, FAFHTY LEAF
(r)E -62~-49 ppm/T9] & LU

3. xMg:SiOs-yZnALO4-zCaTiOs(x+y+z=1)A Ale
2l A= x(MgoSiO)7F F7HE % v f-Adgo] Aas
i, z(CaTiO7} 718 FE v FAd§o] 7ttt

Q- f.3e x(MgeSiOy)7F 070174 o F7H3 L,
z(CaTiOx)7t F7}slda A #Aas g FdFad49
2EAF (e 29 #T AT MeSio«st
ZnAlOgol B3 AdiFez g9 s let
CaTiO:e] EE&o] F7HE4E & 49 F

F9 LEAF(r)E e

4. xMg>Si04-yZnAl04-zCaTiOs(x+y+z=1) A At
HaoA ot EESKXxyE AESR A,
z(CaTiOz)E 012 AL o HH 435 24
DFgG FAELRE & F AU 0.7Mg:Si04-
0.2ZnAl:04-0.1CaTiOs8) ZAAAM  er=77, Q-
£,=31800, r=-7.8 ppm/C <¢HA" AHFHg 3
Fa EAE Ze M2 FANEE Ay

el 2
2 oQTe @RAYeAT) FUAYsE)
WAl A7l Ades Fysgon, A WA
=gy
gaew
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