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Abstract

The effects of BpO3-SiO:-R(R;Ca0, BaO, ZnO, Bix03) borosilicate glass system on the sintering
behavior and microwave dielectric properties of ceramic/glass composites were investigated as functions
of modifier, glass addition (30~50 wvol%) and sintering temperature (500~900 C for 2 hrs). The
addition of 50 and 45 vol% glass ensured successful sintering below 900 C. Sintering characteristics of
the composites were well described in terms of modifier. Borosilicate glass enhanced the reaction with
AlO3 to form pores, second phases and liquid phases, which was responsible to component of modifier.

Dielectric constant (&), Qxf, and temperature coefficient of resonant frequency (T¢) of the composite
with 50 and 45 vol% glass contents(B202:Si02:R=25:10:65) demonstrated A-CaBS(7.8, 2,560 GHz, -81

ppm/T), A-BaBS(5.8, 3,130 GHz, 64 ppm/T), A-ZnBS(5.7, 17,800 GHz,

=21 ppm/C), A-BiBS(45 vol%

glass in total)(8.3, 2,700 GHz, -45 ppm/C) which is applicable to substrate requiring an low dielectric

properties.
Key Words : LTCC, Borosilicate, Ceramic/glass, AlzOs, Dielectric constant
A E

A2 AArlzle Aug

bt B B
ifih 17153, nPAEE 7}%8}741 L}Oﬂjl o]
=] /R

Azl g JdT= %HLOI A ok HZA
LTCCE AFAE=ZA #A7A E

I ZEHET MlateZ et
(73% gsM Aus 2

Correspondmg Author : soyoon@kangnung.ac.kr

ﬁ—’?—%‘ At 2 2006. 9. 8

1ZF MAF 2006, 9. 27

2XF #AF = 2006, 11. 1

alAbetz @ 2006. 11. 28

Air B971eM &Ado] 7tedle]l FAHAH R AA
AQ AgAZE 4 Wi gty 28y Agel A9
F3e] 960 T 2 7] g&Ed uiiEe LTCC
glass/ceramic 3= 900 T o]stolq 24 7}
Salof gt} dwrA el LTCCE AL A/AE o
&8 AEfgset f4 o] &3t ceramic/
glass A7 dtl. Ceramic/glass E&AE 1)
Az 3 7R FEE F ded fdEo ¥
8 Bl AbOs9 #&
el filler2 ¥ A, 2437 758 fe
i

L= Q
—1—1?—_—_1'3

of wet

15
C. H. Drummond[6] 5&

913}.



J. of KIEEME(in Korean), Vol. 20, No. 1, January 2007.

2o FA diste] mEstH
5L 2(Ca, Sr, Ba)O-Ti0z-25i02

glass/ceramic
1, Tsuzukul7]

A BA3 glass® EA tde] HusHTh
Zhang[8] 52 ZnTiOs Alg92e]  zinc-
borosilicate glass &% % AZ T mE /\é
94 fd BEAE nustgrt. B dFdAE 4 F

¢ Si0-B:0:-R  E7AtE ] 29 cerarmc/

glass EFAE A xdd, Si09 BOs FHHE
TAEYES © modifierdd R(Ca0, BaO, ZnO,
Bi:O)¢} &8 Tso] @& 44 2 5

4 B4e 1
59,

2. Al & H;é.{

== e

2.1 Borosilicate glass frite] A=

B ATAE ARAA 2 SEEE o8
o 2 Bue Azagt £3 24 dund

ceramic/glass& EAFG A 2 olA BOseh Si0»
FulE nA3tT modifier® 242 CaO, BaO,
7n0, Bi:0sZ AEedn, A4 24L& % 194
ot e wiXe 1§ AGE EE A%
Zoigdd gl A4 TS dAHT £F
#A powder® €2u} Erhe] ¥o] 1100~1300
T oM 30 £ &< A, &8A20 F,

FYAA FEE Az
adg A 1 2 FH% 2
7l Azzvel B& o] &3le dE&S
24 A7t ball milling 3t} Ball milling § £
A 100 C & 24 A3y AZE 3 325 mesh A&
Eaete f8 B4g Axstarh

o ==

Azd %
X

5
4°l'
B
>,

o 4n
o
£
oo |

2.2 Ceramic/glass 5

gl A Az H¥ BEE 1 F A
ALOs At 29 30~50 vols = # @3t
£S5 g2 24 A7 54 EEEHT & H
powder® 7474 3 g A AFsdq AE
¢l F& BEo Ya 2000 psi & #¥E Ut
pellet Fele) AFAE Az ATt o] AH
AE 600~900 T oA 50 T FALZ 5 C/min
o &R 2 NI Fe EAYsETh

S

23 22 ¥ §8 54 24
Glass®| = $8l4  dilatometer
(DIL 402, Netzsch, Germany) & A&3lth &
AAL A3 4=g dolriy] Hste FFE, A

o=

2

as 7«1,] 7\/\4

* 1 T]‘E] J—Ea

Table 1. Composition of parent glasses batch.

Content (wt%)
Materials i X
Ca0 |Ba0 | Zn0 |Bix03| B203 | Si02
CaBS 65 | - - - 25 10
BaBS - | 65| - - 25 10
ZnBS - - | 65 - 25 10
BiBS - - - 65 25 10
EAEE SA34He, AddREs o222
HE AREStd FAEAT R0 mE AHEe
AL X-d FHHEANY] (MO3SXHF, MAC
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Fig. 1. Thermal analysis of glasses measured

by Dilatometer.
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