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Press and Die Deformation for a Precise Semiconductor Lead Frame
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Abstract
The metal lead frame, a semiconductor component, has product tolerances in micro units as compared to products made
with a larger size mold. Therefore, small deflections of the mold and of the press as well as the press molding process itself
have a strong influence on accuracy of the product. Hence, it is necessary for the process design to consider the structural
response of the mold and the press during deformation. In the current study, the mold deflection and pressure on the punch is
examined using the finite element modeling (FEM) program ABAQUS. The results from the simulation were verified with
the dynamic deformation measurement equipment using digital image correlation (DIC).
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Table 1 Material properties of mold-parts By
. Punch Holder 0.006
) . 0.006
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Punch holder ipper Plate X
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Copper 118 GPa 8.94E-9 Blank Die Holder -0.001
St - " Front [A-B] Side [A]
ripper inser
KD20 | 506GPa 14.2E-9 bpe Punch Holder -
Die insert Punch Backing
Stripper Space _
STD 11 209 GPa 7.72E-9 The others Stripper Plate
Die Plate
Die Holder
1 Ram Fig. 5 Results from FE Simulation
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4 Guide Pin AQletar AA ZAHd oA Ao uwrELS FHak
5 Guide Post =0 A mee] AL8t9 &3 @ wmu
6 Punch Plate sho= S el kot i _E
7 Pressure Pin ‘%I'C_‘ 147H-°/] -‘q‘Ei O]—roﬂﬂﬂﬂl, Flg. 301] Z(jiﬂ %63
8 Stripper S
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Fig. 3 Finite Element Modeling

25000

20000
15000
10000 ¢

5000

Foroe [M]

[ 200 400 500 £00 1000
Dhstance [mm]

vy

Fig. 4 Boundary condition on upper mold as distributed
load
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Fig. 6 Optical measurement system PONTOS: (a) high
speed camera and S/W, (b) measurement markers
on molds, (c) calculation of displacement on
measurement positions
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Fig. 7 Comparison between results of (a) DIC measure-
ment and (b) FE simulation (Displacement
difference on measurement position)
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