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A study on micro punching process of ceramic green
sheet

S.Y. Shin, B.Y. Joo, S.H. Rhim and S.I. Oh

Abstract

Recent electronic equipment becomes smaller, more functional, and more complex. According to these
trends, LTCC(low temperature co-fired ceramic) has been emerged as a promising technology in
packaging industry. It consists of multi-layer ceramic sheet, and the circuit has 3D structure. In this
technology via hole formation plays an important role because it provides an electric path for the
packaging interconnection network. Therefore via hole quality is very important for ensuring performance
of LTCC product. Via holes are formed on the green sheet that consists of ceramic(before sintering) layer
and PET(polyethylene Terephthalate) one. In this paper we found the correlation between hole quality and
process condition such as ceramic thickness, and tool size. The shear behavior of double layer sheet by
micro hole punching which is different from that of single layer one was also discussed.
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Fig. 1 Micre punching system &
schematic view of punching process
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Table 1 Experimeatal condition 1

Ceramic Punch

Variable sheet diameter

Clearance

37~150um | 200~300mm | 5—10m
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Table 2 Experimental condition 2
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Fig. 2 Load-Displacement curve
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Fig. 3 SEM view of punched via holes(lower side view)

with different ceramic sheet thickness
{punch-to-die clearance 10m punch diameter 150m)
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Fig. 4 SEM view of punched via holes(lower side view)
with different punch diameters
(ceramic thickness 150¢m, punch-to-die clearance 10am)
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(a) ¢/t : 4.1% (b) ¢/t : 8.2%

Fig. 5 SEM view of via holes {lower side view) with
different clearances
{ceramic thickness 45¢m, punch diameter 80m)
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Fig. 6 Section view of green sheet punching
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Fig. 10 PET single sheet punching
(punch-to-die clearance 10/m, punch diameter 150m)
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Fig. 11 Ceramic and PET green sheet punching
(punch-to-die clearance 10gm, punch diameter 300¢m)
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