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ABSTRACT : Co-firing incompatibility between the low temperature sinterable Glass/Ceramic and Ag-thick
film was studied. The dielectric material, which has been developed for microwave freguency applications,
consists of Si0O2-Ti02-Bi203-RO system(RO:Ba0O -Ca0-SrO) crystallizable glass and Al:Os as a ceramic filler.
The large camber in the sintered specimen and cracks at the Ag-film under the influence of the camber
occurred due to the difference of densification rate between the ceramic sheet and the Ag-film. B203 addition
to the Glass/Ceramic mixture reduced the severe camber. The camber decreased with increasing the B203
content, and completely disappeared with 14 vol% B:03 addition. With additions of B203, e. decreased
abruptly, QXf value increased largely and the r; value of the material quickly shifted to positive one.
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Table 1. Composition of the raw materials
used for fabrication of the glass
phase.
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Fig. 1. One Ag-film layer was printed on the
laminated Glass/Ceramic substrates.
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Fig. 2. Measuring method of the normalized
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Fig. 3. Dilatometric results for the
unconstrained Ag-film and 45 wt%
AlOs containing Glass/Ceramic
materials. (Heating rate was
10°C/min)
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Fig. 4. Shrinkage change as a function of
B.0s content for the Glass/
Ceramic substrates fired at 8607C.

EM3 6 vol% HZIEARE 9 & 13.2% A=
2 AXAT 10 vol%Y W 12.3%, 14 vol%
d o) 11.8%241, A7tge]l o ®WolxA =™
2383 Ao M¥How PAdE AFL Ho)
3 30tk B20s #7lol @t 580 Frisith
7F Al Zadle o)fd diEiM e ofF o ¥3E
A wdel HA FUXT, S. Sridharand
M. Tomozawadl 938 Glass/CeramicollAl
22 %7 Ty, T, ©IZ2E Folx|A HW
AARAEA ASHAN UHE pored] o] ¢
& At gags dogn 2n 9.9 &x
Tt 2 Ay A$e= A3l o) #2l9
A f%5c] waEol porert AAHA R
Aoz disny, AT 4L o] ¥9 XRD
A g oA 7ze #F AN FE A
o}

Fig. 5+ 860TCdA AZ¥® =2Ae B:Os
ol W& camber e WEloltt. Bp0s7t
A EA F%E W o 200 A=Z A|Ho] A
9o FA TR e T, AT 6
vol% A7/Igez2M o 50 FEE A A3
Q3L 10 vol%olAe 30, 14 vol%olM= 9

slola2 A R WA YN A A6A A3EL (1999)

Normalized Camber (MILHNCH)
g

L .
0 2 4 6 8 10 12 14
B,O, content (v/o)

Fig. 5. Camber change as a function of
B20s content for the Glass/Ceramic
substrates with printed Ag-film fired
at 860C.
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Fig. 6. XRD pattern change as a function of
B203 content for the Glass/Ceramic
materials fired at 860°C.
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Fig. 7. Cross sectional and fractural photographs of the Glass/Ceramic materials
with B2O3z additions which were sintered at 860°C.
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