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Development of Electrode Guide of Super-drill EDM and
Electrical Discharge Machining of Small Hole for High Precision
Semiconductor Die

Chan-Hae Park*, Jong-Up Kim**, Duck-Hyun Wang’, Won-Il Kim***

ABSTRACT

Electrical discharge machining is the method of using therma energy by electrical discharge. Generaly, if the
material of workpiece has conductivity even though very hard materials and complicated shape which are
difficult to cut such as quenching steel, cemented carbide, diamond and conductive ceramics, the EDM process
is favorable one of possible machining processes. But, the process is necessarily required of finish cut and heat
treatment because of dow cutting speed, no mirror surface, brittleness and crack due to the residua stress for
manufactured goods. In this experimental thesis, the super EDM drilling was developed for high precision
semiconductor die steel and for minimization of leadframe width. It was possible to development of EDM
drilling machine for high precision semiconductor die with the electrode guide and its modelling and stress
analysis. The development of electrode with the copper pipe type was conducted to drill the hole from the
diameter of 0.1mm to 3.0mm with the error of from 0.02mm to 0.12mm. From the SEM and EDX anaysis, the
entrance of the EDM drill was found the resolidification of not only the component of tungsten but also the
component of copper.

Key Words : Eelctrica Discharge Machining(*3%1 71-%, EDM), Semiconductor Die(Yt=4] 33), SEM(FAFA A}
#w]74), Electrode guide(d =710l =)
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(b) Photograph of Cu electrode

Fig. 2 Development of pipe-type of Cu electrode

AFAE Ztol= AR WA 7
AF94 FEEEI 01 10mmel B2 ABF 13
<] WA F A= AEg0.02001H) B A
J, A Fx] Frel tio] tEFAY s
A7) fEM MZE AF7el=E Ndeilch
o] Aell= AS7el=el wE ZFAH A, ZUH
gl Az B 23& 2H| FFo] folstes AT
MESAT Fg. 32 A57kol= A9} /e d5
7hol= S vERd Aolth

o
=

@
@01

(b) Photograph of electrode guide

Fig. 3 Development of electrode guide
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Fig. 4 Photograph of electrode guide holder

Table 1 Collet and Packing size

Electrode holder Collet(mm) | Packing(mm)

- 0~ 05 0.5
01 1.0mm (I type) 05 ~ 10 10

- 10 © 15 1.0
1.0 2.0mm (Il type) 15 ~ 20 20

- 20 7 25 20
20 3.0mm (Il type) 25 30 30
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Table 2 Materia properties of electrode guide

E(mN/mm?) \
2.068e+008 0.29

0 y(mN/mn)
8.0155e+007

(a8 Wire frame model of electrode guide

(b) solid model of electrode guide
Fig. 5 Wire frame and solid model of electrode guide
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Fig. 6 Sold model of eectrode guide with constraint
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(@) Wire frame modéel (b) solid model

Fig. 7 Wire frame and solid model with constraints

(a) Isometric view of the results

(b) Top view of the results

Fig. 8 Stress analysis for electrode guide

42 7Y 3718 ddIs |54
2 AFdaes Ud £ =27+ 0.1mmellA 1L.7mm
A A8E $83519k Fg. 95 An Ao g Z47te
TS5 343 o], Fig 102 "4 &5 T4 &

A7|Z Ad 7FE 1ol
WA 7bE- 23] WHEsle] AlHe A%
s

~ 3.0mm7tHA| 3473 Q ZH
0.02~ 0.12mm7t A 7}E LAk Axrt L}ﬂu} o]
2e 7hEdE = golo] WATkE Al Y=Y Sart

5 WRtBoEAE WY BEF A7RE 9% 5
sk,

- 36 -



B
o

2 wed 3% A%e A8 FesE BAdrker) %

A7kl gt vlAE WA7ks . S5 71A7Es S A Al4d, A3

%3 @0l X3 @0, 5

N

EDMed small

%30 @16

330 ¢i1.5

Fig. 9 Photographs of
different diameter

hole for

TR LT

Fig. 10 Photographs of EDMed small hole

0.14
Eo12 r‘
1S
— 01y " 7‘\&‘ ~ Left upper

(o)

5 0.08 /f ||| = Left lower
T 0.06 r\; ﬁ\u \ \/)' ||| Rignt upper
5 \ Right lower
2 0.04 /@/

20.02 |

o A B B A S A

™
Q‘I/Q‘OQ%\\\ \/\ Q’Q,%Q,Q)Q,q

EDM hole diameter (mm)

Fig. 11 Measured diameter error for EDMed hole

Fig. 125 A7 20mm=z 7123 AHe 923 7
Zoll 7S ofolo] WHVIFoRE F4S Hdd &
o FAAAER G ew AT, TG B 7A@
& AREo|th BT WOl ZH%%‘%J EA o] et
3 gom, 3 A7 FHAN EFHOR B5E

2
ol A& 73 o] eI gl H% et W& EDX
= B4% 233, 470 20mm

A= *é-ErOl Cwl 2= 3 AM, EHo
Ao Z Yehta Ut

&&=

@ renoe for @2.0(X60) (b) Entrance for @2.0(X200)

(d) Exit for 22.0(X60)
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(e) Exit for 22.0(X200)
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Fig. 13 EDX analysis for entrance for 2.0mm
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