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Abstract

Effect of the microwave dielectric properties and the microstructure on a mole fraction{x=0.1~0.9)
of (1-x)Mg5i04-xZnAkOy ceramics was investigated. When (1-x)MgeSiOsxZnAl:04x=0.1~0.9)
ceramics were sintered at 13007, 1350T and 1400C for 2hr, the microwave dielectric properties
were obtained er=6.8~83, Q- f,=36000—77600. On the other hand, the temperature coefficients of

resonant frequency( r )

were obtained in the properties of -62 ppm/T to 49 pom/*C. In order to

adjust the temperature coefficient of resonant frequency( r), CaTiQ: was added in (1-xMg25i0s
-xZnAlkO; ceramics. 0.7Mge5i04-0.2ZnAl04-0.1CaTiOs ceramics sintered at 1350T for 2hr showed
the excellent microwave dielectric properties of er=7.7, @ - £,=32000, and 7 =-7.9 pp/C.
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Fig. 1 The XRD patternof(1-x)Mg.SiQ4-
xZnAl:04 sintered at 1350T for 2hr,
(a)x=0.1, (b)x=0.5, (c}x=09.
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Fig. 2 The XRD pattern of 0.9Mg.5i0,

-0.1ZnAl:04 as a function of sintered
temperature.
o¥ 2€ Ad2Ee @3]l wWE 0IMS-01ZA
MM &8 XRDEM AT otk £A2%7F 1300TA
1400T 2 F7rE5 5 a3zt e o F#o) o
AL UAAEAT nEo] doiyt GHAY a7 F
7HSE& BeECH[B-9]  1300TeAMe XRh¥=
Folle 22l o% FHAHA(a,O)E) eI
o] & MgSi0ust ZnALOssF M E F A5t 73]
AelA, 1300CH T Si08 ALt 2344 e 2 &
Aste #Helzl ddEc A2- LT 1350Ce N
ZhAlell = XRDH ze] o] HAs 2{a O)7F theka
ekokrh, Rtde] g 2z waEe #ert F
" es Hopd, 234 5e] AiHoen 384d A
= AJotgcl
¥ 39 (ae (b)e 2 13002 14007C ol A
2N FP 2ZE 0IMS-0.1ZAAHE Y AARFA
#nl73 Apzlelr). )] 39 (glellMe AWa FAF
(matrix)Well 22458 2 £ doy, a8 39 (b
A 2adE A & £ gn 2F4HE oy
HEda ZlFge 2S4S F98 & g 29 3
2 (c)sh (d)e 77 0.5MS-05ZA% 0.1MS-0.9ZA4)
HE 1400TelA 2A7HEr 47 e AaFAE0) A
AbFlojtk a9 39 (o9 (E 2W (09 gxar]
2~3 el vls (D2 dAR7)(4~5 m7t o A
o, (M e ZnOs e G99 2& ZnAlO:9)

1019

A7l F AN 28 H = EA] Vol 13. No. 12. December 2000.

Aol W dA4=71e Fot 9 TR o
Zlge] A AE gAY + AT

) 1)

a3 3 AFAEnd
I B
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(a)0.9Mg2S104-0.1ZnAl:04 sintered
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Table 1 EPMA Analysis of matrix and secondary
phase in 0.9Mg;Si0s-0.1ZnAlLO; sintered

at 1300T for 2hr.

i Secondary
Element Matrix(&)) phase((8))
atom. % atom.26
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 xMgz5i04-yZnAlO,
-zCaTiOxx+y+z=1) sintered at 1350TC

B 2

for 2hr; (a) x=0.85, y=005, z=01,
(b} x=0.6, y=0.3, z=0.1,
(e} x=05, y=0.1, z=04,
(d) x=0.1, y=0.1, z=038.
i Secondary . Secondary
) Matrix(] () Matrix{(£) :
ta (@) phasel{8) © phaselE)
Element atom.% atom.% Element | atom.% atom.%
Zn 1134 0.714 Zn 5514 7.715
Ca 0.474 29,891 Ca 0.264 0.335
Ti 0.124 31.494 Ti 0.395 0.693
Mg 58.303 22.107 Mg 52.157 40,563
Al 0.092 0.393 Al 6.075 25253
Si 39.862 14502 St 35,595 25441
Secondary Secondary
(c) Matrix
c rixi(E)) phasel®) () Matnx(8) ohase(i]
Element | atem% | atom.3¢ Element | atomn.3s | atom.%
Zn 1.821 2247 Zn 3.349 3.795
Ca 2.128 33523 Ca 40.159 7.588
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
¥MgoS104- yZnALO s 2CaTi0a x+y+2=1)

sintered at 1350T for 2hr.

Ceramic
No. composition Q-fa T Density{g/
e. | (GHD | (roov/T) em®
X ¥ Z
1|08 |05 01 84 10570 -5 31546
2 08| 01 | 006 73 8928 -20 32060
3082101 |00 74 5855 587 32016
4108|0101 15 20777 +6.2 3.2268
5107 01 015 0.2 11860 -1l 22027
6075|005 02 109 15156 +309 32216
7107|0201 77 31735 -7.8 32134
8|07 |0i5]015 100 16106 -5 3.2556
9106025 01 80 8458 -43 3.3756
W] 060301 80 9772 -q7| 33955
11106 (0%} 03 16.7 8225 +829 3.3632
12|65 | 01| 04 254 4005 +300.6 3.4593
13/ 03 ;01|06 595 3603 +455.6 36848
14|01 |01 |08 | 1037 3441 +85% 38597
4. 4 E
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FH FHEAHY i@ n2sden, tt&d e
HELZ 4T

1. (1x)MgSi0s—xZnAlLO(x=01~09)# Az}
oA MgeSi0s7t ZnAlOqell 88 B Hd o] 4
HoZ vt 2 & 7HH7] wfjfel, MgsSi0.s] A
7tge] #5548 AHPEE o x7 05 079

W ZnOsl Fge] dojupA g, ApREAAA Tx
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ol MgoSi0gt 55dAAY T2 ZnAbOyst HE
4% w4gd g, 2RI A GFE Gl
g olEd olzaR Qi LAREI gl w
g Q- f,7tel F7tslddoh

2. (1-x)MgsSi04xZnAl0a(x=0.1 ~0.9)4 A}
»o] nFy FHEMHE £r=658~83, Q- ,=36000~
776008 5AEE fdov, FAFRF ERAS
(T -62~-49 ppmy/T 9 & At

3. xMgaSi0s-yZnAlQs-zCaTiOs(x+y+z=1}A] A}
g2e x(MgoSi0)7t E7HEFE vl Fa &e] 7HAas)
3, z(CaTiOa)7h F7184 & v)-FA &0 £718t9ch
Q- LEte x(Mg:Si0a)7F 0701449 o ZF7Hgla,
z{CaTiOz)7t F7ratdAs gxsdnt FAFa58)

2EAF(rpe &8 @S FFAE Mp:SiO.s
ZnAlkOse] W& gdder 4o ge 7MAE
CaTi0s8] EF&0 F71872 =& 48 FA45H

Fo EEAF(r)E #eh

4. xMg:Si04-vZnAl0y-zCaTiOa(x+y+z=1}A A2}
Hxold gy EREkxyzE AYF A,
zZ(CaTik)ZE 018 nAHYPS o HHe 435 24d
2 FHASHAHUE 98 5 AT 0.7Mg:Si0,-
02ZnAl(0y-0.1CaTi0:8}  FA3dlA  er=77, Q-
f,=31800, r=-78 ppm/TY <¢HE HFrHEYy 2
Fo 2488 de d2E FAARE Aus AT

gdAe 2
2 27e #RdgriedTdd H2d4grlieo]
kg d7v Adezw sysen, Add Ak
=Y
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