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Abstract

Effects of ceramic filler types and dose on the low temperature sintering and dielectric properties of
ceramic/Ca0-Al03-Si02 (CAS) glass composites were investigated. All of the specimens were sintered
at 850~900 T for 2 h, which conditions are required by the low-temperature co-firing ceramic
(LTCC) technology. Ceramic fillers of CaCQOs, Al:0s;, CaCOs-Al:03 mixture, and CaCOz-AlOz compound
(CaAlQs), respectively, were used. The addition of Al20; yielded the crystalline phase of alumina,
which was associated with the inhibition of sintering, while, CaCO; resulted in no apparent crystalline
phase but the swelling was significant. The additions of CaCQO;-AlQO:; mixture and CaAlQ;,
respectively, yielded the crystalline phases of alumina and anorthite, and the sintering properties of
both composites increased with the increase of filler addition and the sintering temperature. In addition,
the CaAl:04/CAS glass composite, sintered at 900 C, demonstrated good microwave dielectric
properties. In overall, all the investigated fillers of 10 wt% addition, except CaCQOs;, yielded reasonable
sintering (relative density, over 93 %) and low dielectric constant (less than 5.5), demonstrating the
feasibility of the investigated composites for the application of the LTCC substrate materials.
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Fig. 1. Change in (a) X-Y shrinkage and
(b) relative density of the investigated
ceramic/CAS glass composites as
functions of filler addition (wt%) and
sintering temperature (AlzOs(A), CaCOs-
AlO3(C-A), and CaAl:04(CA)).

Fig. 1.

FETFZE FPAAE G¥E FUse dnes
R EE $370 ©rH2022) Hgo) 29 Ast
eEst E7 dobd B g A¥W % 3
A AE Azke] AoIH ceramic/glass ¥
g 22 S48 $INY ¢ Ah) =@
C-A/CAS glass AN 293 Bxo] w4
B4 g A AN T At AL
9% % CASA %S 2HAY w3ol 9@ 2
A7k 7108 Aoz #uHn 314 A7}
gas,

39 2= CASA #eldl A 29ASE 10
wi%2 H7hshel 900 TolH Ad% AWe]

401

A7| AAA B3 =§ 2, #2233 #5F, 20099 5Y

o AFZE YEl A2, CASA f7t 0
wt% A7He A4, Aty FAAe FH< 4l
o] YUY nATZRE Z: Aoz FFEHUCD
YukE o 2 ceramic/glass B A2 Azo] A=
E ¢ Adse 713 A7), 49 T2(P),
frele 23 HAdd o8 A=, 53 Uit
022 ceramic/glass E#A N fFel& Hd 70
wt% vlut Hrbsbe AL, 2 o)A HAY Ae T
272 @A) BAs7]) fFolt, 1y B d79
#o] & d3exe HEE zte CASA #d
E4Jo] ceramic/glass EH3H 2 47 EAo & 4%
€ tAE Ao HAE Aty FAAE AHEE
oo} she, o3 (90 wt%)e] Rl & Hrlsiok dok

2% 3& ceramic/CAS glass S¢4E 900 C
oA 2ZF F AUL EHste BF X-A 4
£ A% Aol (A, C-A)/CAS glass E &3]
9] 7% corundum(JCPDS No. 45-1212) F4-&
7hA W 2243 #asE A gekoh 12y CA/CAS
glass B&A 9 AL 10 wt% H7Held S dds=
hexagonal®] CaAl:Si:0s(JCPDS No. 87-1616) 4
A4 FEEY, 30 wt%¥ #AS$  anorthited
CaALSiz0s(JCPDS No. 87-41-1486) 43 hexagonal
9] CaAl:Si20s 9] 23t4e] Y AL FIY

ad 2. 10 wt% FAHAZ A7l 900 TelA
243% ceramic/CAS glass 2§32l n
A TZ((a, b, c); 10A, 10C-A, 10CA).

Fig. 2. Microstructure of the investigated
ceramic/CAS glass composites with 10
wt% filler sintered at 900 C ((a, b, c):

104, 10C-A, 10CA).
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Fig. 3. Powder XRD patterns of the investigated
ceramic/CAS glass composites as a
function of filler addition (wt%) sintered
at 900 T ((a b) 10A, 30A, (c, d)
10C-A, 30C-A, (e, f); 10CA, 30CA).
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Table 3. Sintering and dielectric properties of
ceramic/CAS glass composites as a
function of fillers addition (wt%)
sintered at 900 T.

Filler AlLOs |CaCO;-AkOs| CaAlz04
Filler
addition | 10 | 30 10 30 10 30
(wt26)
X-Y
shrinkage | 195 | 125 | 229 | 230 | 195 | 214
(%)
Relative
density 928 | 748 | 99.1 | 99.0 | 95.1 | 99.0
(%)

et 49 | 52 | 55 | 60 | 52 | 60

Resonant
frequency | 136 | 135 | 13.1 | 13.1 | 13.7 | 126
(GHz)
Q> value
(GHz)

2,70013,400( 2,800 | 1,800 | 3,000 | 1,400
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