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Study on Dielectric Properties of Microwave Dielectric

Ceramics LizMgz‘gsMo‘osTiOJ M=Mg,7n,Co, Ca)
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Abstract: A series of Li,Mg,0sMsTiOs(M for Mg,Zn, Co,Ca) microwave dielectric ceramics were prepared by
one—step reaction method,and the effects of doped ion on ceramic sintering behavior, composition, microstructure
and microwave dielectric properties were discussed. The results showed that the main crystal phase of the obtained
ceramic sample was Li,Mg;TiOq. There was a little Mg,TiO, impurity phase when Mg* was doped. The ceramic doped
with Ca* generated the phase CaTiO; which had large dielectric constant (&,) up to 170, temperature coefficient(7;)
up to +800x107%°C. The phase CaTiO; coexisted with Li,Mg;TiO4 phase and formed a stable complex system. The
samples mixed with Ca** and sintered for 6 h at 1 370 “C demonstrated better dielectric properties: the dielectric
constant(é&,) is 16.7,the quality factor(Qxf) is 83 900 GHz,and the resonant temperature coefficient(7;) is close to
0 x10°%°C.
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Tab.1 Chemical composition of the

Li,Mg,0dM s TiOg mol
S Li,0 MgO MO TiO,
SI(M = Mg) 0.217 0.661 — 0.217
S2(M = Zn) 0.215 0.646 0.011 0.215
S3(M = Co) 0.215 0.646 0.012 0.215
S4(M = Ca) 0.215 0.644 0.019 0.215
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Fig.1 Flow chart of microwave dielectric ceramics preparation

SR JFH BT 5 DR A 7K 2 000 S P 28 AR i P A X 2
FE. R HAH2E/0 6] Ultima IV 8 230 6E X 54k
T B A5 2] B B ke S AL SR FH B AR B S A ]
S4800 FY 4 H - I8 U B W SR AR A Bl A i PR i R
TS . % AgilentE8363A T 2% 1 N 4% 43 #r A%,
Hakki—Coleman 4 JFAE 4IR30 5 P AL S AE 5~15
GHz 3 Bl N 9 H i B0 % i o PRI o v (IR 5
75 R PRI 6 T A5 —40~60 °C I 5 115 B P4 W e kR i
HIPRAT AR IR FRAL



12 4]

ZEF A : LiMigosMosTiO(( M=Mg, Zn,, Co,, Ca) BUfI A ot  RE A LR REAIE 5T 81

2 HROW

2.1 kRgEERE

4 AN TR A B ) 2S00 R R X % 3
Bt 58 1l IR B2 1) 728 A1 0 23 il an 1 2 8] 3 TR, TE
1250 °CIHf,S1.S2 PRALFE i LW R 3 HA 3%
KAy, ZJa BRI EE 0 A I S AN, S1 A
il AR BETE 1250 °CH 2 2.81 gfem®, 7E 1310 °C
A S 25, =2 B b B R T e AR A AN,
BTE 1250 CHREAS LS BURTERE. S2 i AT
R W ke BT BE b T S N iR B o, (B2
1 370 CRMRREAR. 1T E ARG i, A BT Stk
A B RT3 A Y 5 AR 2 R s ] 55
WA, S3.S4 PHATAE S 2RI 46 5 e R L 1) T
TGN, G2 AR ETE 8% 11% /47, M
ZHRE it R RT 5 B 347 B8 F8 e B 1% P T S
JE T B X 5 B 2 e an Z AR A S ).

12+ N
= —3
of )
1 ' —
S 8 =
: A
R P \\‘\:
?‘ - e
® |
yd ——S1] 3
L / o /E/ S5
_— +—83
¥ ~—S4
2 P I IR NI [P (U R N S S
1240 1280 1320 1360 1400 1440
BeIGREE/C

B2 REBERBLT 55t b ol L0 5
Fig.2 Linear shrinkage of test samples at

different firing temperatures
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Fig.3 The relative densities of test samples at

different firing temperatures
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Fig.4 XRD patterns of samples with different

chemical compositions
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Fig.5 SEM morphology of sintered S1 samples

at different temperatures
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Fig.6  SEM morphology of sintered S4 samples

at different temperatures
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Fig.7 Dielectric constants of test samples

at different firing temperature
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Fig.8 Quality factors of test samples at different

firing temperatures
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