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Fabrication of Ultra Small Size Hole Array on Thin Metal Foil

S. H. Rhim, Y. K. Son, S. 1. Oh
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Abstract

In the present research, the simultaneous punching of ultra small size hole of 2~10 pm in diameter on flat rolled thin
metal foils was conducted with elastic polymer punch. Workpiece used in the present investigation were the rolled pure
copper of 3um in thickness and CP titanium of 1.5um in thickness. The metal foils were punched with the dies and arrays
of circular and rectangular holes were made. The process set-up is similar to that of the flexible rubber pad forming or
Guerin process. Arrays of holes were punched successfully in one step forming. The punched holes were examined in
terms of their dimensions. The effects of the wafer die hole dimension and heat treatment of the workpiece on ultra small
size hole formation of the thin foil were discussed. The process condition such as proper die shape, pressure, pressure rate
and diameter-thickness ratio (d/t) were also discussed. The results in this paper show that the present method can be
successfully applied to the fabrication of ultra small size hole array in a one step operation.
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(a) Schematic of die-workpice-punch stack [3]

(b) Schematic of tooling set
Fig. 1 Schematic of flexible punching process
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Fig. 2 Cr mask design and Si wafer die
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(a) Die-contact side (b) Punch-contacted side

Fig. 3 Punched hole of copper foil (d=2.3um)

(a) 8um diameter (b) 9pm diameter

Fig. 4 Punched hole array of titanium foil

(a) Emblem of SNU
Fig. 5 Curved holes punched on titanium foil with

(b) Letters ‘SNU’
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(a) As rolled foil (b) As annealed foil

Fig.6 Punching result of as rolled and as annealed foil

(b) Punched holes with isotropic etched dies

Fig. 7 8pm-diameter holes punched on titanium foil at
1.1GPa and SMP/sec
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Fig. 9 3um diameter holes punched on copper foil at
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