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Influence of Laminating and Sintering Condition on Permittivity
and Shrinkage During LTCC Process
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Abstract
LTCC(Low Temperature Co-fired Ceramic) which offers a good performance to produce multilayer structures with
electronic circuits and components has emerged as an attractive technology in the electronic packaging industry. In LTCC
module fabrication process, the lamination and the sintering are very important processes and affect the electrical
characteristics of the final products because the processes change the permittivity of ceramics and the dimension of the
circuit patterns which have influences on electronic properties. This paper discusses the influence of lamination pressure
and sintering temperature on the permittivity and the dimensional change of LTCC products. In the present investigation,

it is shown that the permittivity increases along with increasing of the lamination pressure and the sintering temperature.
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Fig. 1 Schematic of LTCC module
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Fig. 2 Permittivity change by lamination pressure and

sintering temperature

398 [Btm 24713 &3 XI/F16H M55, 20074

a2
o
o
o
4
12

i3
o
fru

A& 7]F&Y dAE AFHA H-E
3 o #AE AT Zol AAFIE A
[9]. =3 Maxwell & 2(2)¢} Zo] A& 7]

&9 #AE HELAUT

ol fL

dolAlE oz AZtErh oo wet
7 ske AEe HAoh Fig 2 A B #
A 4 @9F T3 olexe
& FAEY G LT FHY ®HIE 2N

2 4

3!
[1)=]
o
il Jo
)
i_g‘
o,
ok
[N
Bt
ot
uy)
e
lo,
=
2,
-
B
it

{t

Dl
ok
o »

o

¥ =
B

S OHE 1B
o mlo

ue 4y

o

E

(c) 830 C_ 230kgf/cm®

(d) 890°C_ 230kgf/cm®

Fig. 3 SEM image of sintered ceramics
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Fig. 4 Porosity change by lamination pressure and
sintering temperature
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Table 1 Measured electric capacity values by different

lamination pressure

Lamination pressure . .
kel om?] Electric capacity [pF]
115 2.85 5.885 9.923
230 2.77 5.727 9.822
460 2.719 5.672 9.678

Table 2 Calculated electric capacity with changed
permittivity and dimension of capacitor

Lamination piessure Electric capacity [pF]
[kef/ cm’}
115 2.541 5.642 10.191
230 2.576 5.722 10.335
460 2.580 5.731 10.351
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different lamination layer of capacitor
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