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Local Buckling Analysis of the Punch in Stamping Die
and Its Design Modification

Yong Yun Kim, Dong Hun Lee

ABSTRACT

The lead frame manufactured by press stamping process, is an important part of semiconductor. The recent technical
trend of semiconductor, chip sized and high performance package technology, requires the lead frame to be of more
multi-leads and of fine ILP (Inner Lead Pitch). As the ILP is getting finer, its corresponding punch of the stamping die is
getting narrower. The punch narrower than its stamping limit has been broken due to local buckling. This paper
analyzed the phenomena of punch breakdown. Moreover, the punch design was modified to increase the critical limit of

buckling force. This paper, also, suggested new design rules of the punch, which asks the modification of its lead frame

design that has to be considered in the stage of semiconductor package design. The new design rules of lead frame

design yields a good reliability of semiconductor package as well as a good quality of lead frame.

Key Words : Stamping die(E}2 2 3), Lead Frame (2] = 3 8] 9), Local Buckling (3 % 3 3),
Design Modification(“d #] ¥ 7), Reliability of Semiconductor Package (#+ = A A 8] A))

L. ME

HZ oA 2¥3}, nFAS e g=
Zeele by 9 ol =t Hld X gof
e}, olo] tigd AUFE Ndel djed] &4
o] &t} o) % eldEHL meAE 273,
71 9 28 AN 2AUE
PR Fe o 93 AFEY w‘ﬁéOl B F A ol A
AZe EAL Hests Mg E Aol 1
Al olda X7t 0.24mm(F 2] FA:0.12mm)
olglql =z HYE 7tFEy] gt el F YA

v % AUE R AENIEAY dEe HA

* )\L}é

P et e AY 71714 7 &, LF Unit

€ 87383 Ut

25

qz], the] elm AEZHZE T4
25 ﬂlq.(Fl 1 gelg 2EgsE 2A4F 1A

sta, BA7F F4LFE hEA g LAl ¢
H4e 74 ot giaAe BYEHL, v

$ol o2l Sjo} HA} HFE FEES 2AZ
#e olgstA Brh It BAFA 0.12mm ol
e 4§ ePUAYHel Ay Fakn Figob 9
2ol W& Hyow, BAYYE Fgash Tk
dA 9] BEe FA e RERE ARHe ¥
Ao $Eoz AW



3]z Alled H3E

sreld

t}o]

Fig. 1 Sketch of stamping die
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Fig. 2 Punch (2a) and its broken mode(2b)
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Fig. 3 Model of punch
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Fig. 4 Cross section of punch :
(4a) broken punch,
(4b) modified punch
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Table 1 Material property of Cu-Alloy

E(MPa) | ¢ ,(MPa) | v 2 AF7 (am)

Cu-Alloy 153 528 0.3 0.156
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Table 2 Material property of punch

A A E(MPa) | o .(MPa) v

540 1.372 0.3
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Fig. 5 Mathematical Model of 'B' in Fig.4b
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Fig. 7 Modified lead frame (white)
and its punch design(black)
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Table 3 Equivalent effective length of shank

R(mm) | P..,(N) | P, 0N) | D(mm) | L,(mm)
70 | 3599 | 40.17 4.70 1.70
60 | 3835 | 42.78 4.56 1.56
50 | 4114 | 4591 4.40 1.40
40 | 4458 | 4974 | 423 123
30 | 4892 | 5459 | 4.03 1.03
20 | 5457 | 60.89 382 | 082
15 5837 | 65.14 360 | 0.69
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