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Evaluation of punching process variables influencing
micro via-hole quality of LTCC green sheet

S. W. Baek, S. H. Rhim, S. I. Oh, S. M. Yoon, S. Lee, S. S. Kim

Abstract

LTCC(Low temperature co-fired ceramic) is being recognized as a significant packaging material of electrical devices
for the advantages such as relatively low temperature being needed for process, low conductor resistance and high
printing resolution. In the process of LTCC electrical devices, the punched via-hole quality is one of the most important
factors on the performance of the device. However, its mechanism is very complicated and optimization of the process
seems difficult. In this paper, to clarify the process, via-hole punching experiments were carried out and the punched
holes were examined in terms of their burr formation. The effects of thickness of PET sheet and ceramic sheet and punch-
to-die clearance on via-hole quality were also discussed. Optimum process conditions are proposed and a factor k is
introduced to express effect of the process variables.

Key Words : LTCC(Low temperature co-fired ceramic), green sheet, PET(Polyethylene Terephthalate), ceramic, relative
clearance, relative thickness
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Fig. 1 Schematic diagram of Punching process
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Fig. 2 Load-displacement curve (punch diameter:
100pm, PET: 38um, clearance: Spum)
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Fig. 3 SEM view of punched hole with different
ceramic thickness with punch diameter of 100 um,
PET thickness of 38 tm and clearance of 5 /m
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Fig. 4 Load-Displacement curve (punch diameter:
100 (m, ceramic: 80 (m, clearance: 5 /m)
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Fig. 5 SEM view of punched hole with different PET
thickness with punch diameter of 100 im, PET
thickness of 38 ym and clearance of 5 ym
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Table 1 Relative clearance for different punches
with constant clearance of Sum

Relative clearance

Punch diameter (um
(urm) ¢, X100 (%)

100 5.0
150 3.3
200 2.5

punch diameter 100um (¢ =5.0%)
4.5 1 . —o—punch diameter 150um (c,=3.3%)
% —o— punch diameter 200um (¢ =2.5%)
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Fig. 6 Load-Displacement curve (PET:38 /m, ceramic:
80 /m, clearance: 5 (m)
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Fig. 7 SEM view of punched hole with different
relative  clearance (PET:38um, ceramic:40um,
clearance: Sum)
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Fig. 8 SEM view of punched hole with different x’s
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