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Contact Analysis on a Horn-Holder Assembly for Wire Bonding

Changsoo Jang, Geunsik Ahn, Yungjoon Kim, Dongok Kwak and Seongwoon Boo
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A}), Design of Experiment( 8 A 8 %)

Abstract

Joint structure of a transducer horn-holder assembly for a wire bonder was examined through FEM contact
- analysis. A three dimensional modeling and analysis was carried out to survey the internal physics of this
structure and to prove the accuracy of a computation compared to a measurement. After validation, a simple
two dimensional model was built for various parametric study considering the efficiency and speed of the
computation. Several factors such as boundary conditions, a modeling boundary, mesh density and so on,
were considered to obtain consistency with three dimensional analysis. An arc angle and a position of each
holder boss were chosen as design parameters. A design of experiment was applied to find out an optimized
design of the holder geometry. As a result, a guideline for holder boss design was suggested and main factors
and their influence on stress concentration in the transducer horn were surveyed.

Jlsdy
e @ H¥¥
A : EFH E71H v o Eold H]
C :%&H HEHA .43 g
E : &@4AF o A oy
F : AA 3% HH 1 Aqd ¥
K : AA 74 9
P HAF EE DT BHA Xt
Q : ¥% 9¢ cC A&
R : &9 E719 F9H L : ga3x
U AR ¥y 9E max: Y
A gagx 4 min ;: A&
o A oA r ukg gk
o :HEA S Y p L
0 3| H gk
P AQAAL, 39, AAHIY AL NETFE
E-mail : csjang77@samsung.com AFM K}
. TEL : (031)740-8271 FAX :(031)740-8411 0 : x7
Addad AU NdT4
" 34%871¢9 CSELab. T :dx ¥4

™39, H4EH7EY CSE Lab.




s}o]e] Er]-& Hom-Holder Assembly & & 34

1. M E

[

shojo] By FAL HAANHL AazId o3
sjolo] BYL xo PO YE F I Yo F
Aoz Hgate I 2gdd s H= 9
2o yPA7EA gelojz A = TS
QAN E FAHGY gojo] EY FH FE
of d%e uAE /M T8 82U Fo FE
A He&HE EWARA &9 B4 - #4, 9
£ 5 -2 5 % drth oo wat & A g
AL P9 VFEA Fol A7 v Ak

Fig. 1 & ZE gtolo| Ei(SWB-700)e] &=
oz e B9 =g E-E0 gE(hom-
holder assembly; S4H2oZ EG6E mounting
bracket 02 B2 B =EdAe #HYY holder

~
Transducer Horn

Horn Holder  Piezoelectric

\ ceramii rings

Capillary Transducer Hormn

i——— Nodal point
Fig. 1 Bonding head (top) and horn-holder assembly
(bottom) of SWB-700 model

o S Tost Yow tw

%’wnr*:. infef sl o

Impe dnace ; 58.00 Chaddie

Soap: 192008 42

P S SRR S T A Wi 0™ T T WRET

Fig. 2 Variation of transducer horn electric impedance
with respect to frequency near operating mode

2009

g3 Aage)E BdFm ok A A 2
A ZIAEHE B AFS S AUEA F5HH
o] sjBeelel AGHoiAm, ojjd nFF IF
S o] &3lo] FX(gold wire)S M E o} 77
Aol Huo HFAANA ) oW £ FJF
gee Ay 340 24 5o %S A
g @ Ee A7H Adudar ggFE 2.4 9
8 37 WstEch £ dZFe] 1= PLL (phase
locked loop) &3 7hA7ielA ol2fg ¥ F3
o dFEag HIE A&EHoR sty
RAGoER AAT FFY gojof Be] olF
AR EE grEo] Ert

Fig. 2 & 33F9$ 2344 dodx Asts

g A7E RgFa ot FAFHFAA

7t H3, gFez 43 F/gs B F U

= AFTES B 29 ¥E&

A&7 e IAFHFAM Y dA-RL P
o] dAEA HFAHE Aol wEAsAT, AA
A e 29 g3 5 o 899 o8 v
37} A B3 PLL 283 7Hd7|e BA @
AZ Holye & W3/t dg de golof £
o) 44 Agg FAsF T oY & W
Bto] A w3 theksie] e A BE8] 13
g2 g3 JAT, GFF H2ES) HA HFPo
2¥g 1 9 F iyt oo 2dAAA
27148, &, B9 AZHe oF &£ =EPAA
o] ¢4 A3 $HEFY E7dAd ALz o
ob=l ATk,

B =RAE 7] ZRAHAAY A4S o
otsly] e AA HEF 9 3-D 2d of
3 A& Y3} AAE =9ssin £
AN SHET FFS nAE FHHESF
g ¥ART, A7 Wgel g IFE sHetst
=l Alztol %ol dele 3D EdE AMgSe
il g3t 2D 2Eg o839 §Y I &
93lstn BEZYAS H2sE &9 &7 72
£ Hosich 2 =24 =98 A9 =9
BE 2E FZRE go|o] Er ¥ ojys}
dgt TREANM olgHE A7 Wgolr] W
A7AH7t OIsA HEE F e Aew A
e}

do 1 pr
o,
L
>,
0
i
1

2 mEes E AN ¥ Y =2



2010 AR5 - A2
g7t 9@
H(U):%UTKU—UTF )

B B FE2DE 4E 5 Y=

Aol @ olg WA AF APS OB
2 JEe o g

P=Qu-P=0 and QU="P )

A HolA Op = &7 AF EE IS vehie
Q& W% 4y We WyE YF 272 @
Absl7) g wg e g vehdn, o]de 2Ry
e 4 @9 74 223 /HEA 4 )F
Hxgste o] do.

B QT7oAE 3D H4Y A% 4 3=Q
ABAQUS & AHg3tgler, 2D W A7E
A]E ANSYS 2| APDL(ANSYS Parametric Design
Language)S AH&stith Axte] A9 AF EAl
)3 2184 %58 (Lagrange multiplier method)"”
g, FAE HEH(Penalty method)®E A&3ta gl
o

2.11 23X s+

gazx g E Hastd d5E ded
Zo] A gt

I, (U,A) = %U’KU ~UTF + N (QU-°P) 3)

L2
lo rr e

9 HoA Ax vF HEHZE olg HaFA TF
g @t g9 2L U FFE HagsdE A
Z &g e Wy HHE €& F doh
ol 43 2AL v ATt
My _ o and Br_g @
U oA
gt A (3)ez2FE
KU-F+Q'A=0 and QU-P=0 ()

o B9 99 T e thed ol 2R F U

K, U, =F, 6)

A (6% W A9¥E U o HaZA S5 AS
de £ 9t old FaFA F4E HEY Y
7t 9.

n,==P'aP )

¢ Aol ax diZdd FE2A 74 8271 EF
A7t @k o] AgdE e 2 Had F
g AH8E

,=T+x, =%UTKU —U’F+%PTaP (8)
e Has 2de e 2ok

anp -
oU
et 4 (R)ZFH

K,U=F,

P
T

=}

0 ®

(10)
where K,=K+Q"aQ
0
F,=F-Q'a"P

o "y A (109 a7t A UEsL Hoi, oy
422 e e et 2ol AEh

(1)
Had, SHEE 088 BENNe) AREE W
3 4 gl A9EY. WP e ge FE@
A%e, YT 2 g s olzigel Atk

o 9% ggoz LE® A A E7140
250j41 BEXUIEES Fo ngdn. BEx
JEe EZ ge FHLANNNN Yoz He

Upper slot

Contact Area

Clamping Force

Fig. 3 Mesh setup of horn-holder assembly



stoje} 2 {4 Hom-Holder Assembly & & &4

Table 1 Summary of considered material information
and computation parameters

o E 75 GPa
Aluminium
v 0.33
Materials
E 207 GPa
Steel
0.29
Friction coefficient 0.1
Clamping force (kN) 08,1215

»Underlined ane is the standard condition
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Fig. 5 Deformation (top) and von Mises stress (bottom)
distributions of holder under standard condition
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Fig. 7 Notations of contact areas and stresses
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Fig. 8 Contact pressure and frictional stresses of contact areas under standard condition

Fig. 9 Mesh setup for submodeling (top) and computed
contact pressure (bottom)
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