Journal of the KSTLE Vol. 21, No. 2, April 2005, pp. 71~76
The Korean Society of Tribologists & Lubrication Engineers

72| uratel J|AE B4 B}

OIZE - LSBT - HEH -

S

dl S5I4A siA

Sejtstm 1A} ek, *eltista AT, S EUY RS MEe A
wre] A OISR 7 AR RS, e @k 71 AT

Evaluation of Mechanical Properties and FEM Analysis
on Thin Foils of Copper

Joong-Hyok An, Yun-Jae Kim*', Jun-Hyub Park**, Sang-Joo Kim***,
Young-Jin Kim**** and Young-Ze Lee****'

Department of Mechanical Engineering, Korea University, *Korea University,
**Department of Mechatronics, Tongmyong University of Information Technology
***Department of Mechanical and Information Engineering, University of Seoul

*xx*Sunghyunkwan University

Abstract — This paper compares of mechanical tensile properties of 6 kinds of copper foil. The beam lead made
with copper foil. Different from other package type such as plastic package, Chip Size Package has a reliability
problem in beam lead rather than solder joint in board level. A new tensile loading system was developed using
voice-coil actuator. The new tensile loading system has a load cell with maximum capacity of 20 N and a non-
contact position measuring system based on the principle of capacitance micrometry with 0.1nm resolution for
displacement measurement. Strain was calculated from the measured displacement using FE analysis. The com-
parison of mechanical properties helps designer of package to choose copper for ensuring reliability of beam lead

in early stage of semiconductor development.
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Fig. 1. Schematic diagram of cross section of TCP.
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Fig. 2. SEM of cross section in TCP.

Fig. 3. SEM of beam lead crack in TCP.
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Fig. 4. Tensile Testing Specimen ().
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Fig. 5. Details of mechanical testing machine developed.
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Fig, 6. Digitized Data of type BOS specimens.
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Fig. 7. FEM model and contour.

Vol. 21, No. 2, 2005



74
500
— =8 S
/U,D-EI-D TS

__ 400 ,D’D
a s
= y
Iy
g 3001
]
2
§ 200
£
2
w E : obtained by fitting

100 -

0.2% offset

T T T T
0.00 0.01 0.02 0.03 0.04 0.05
Engineering Strain

Fig. 8. Mechanical properties.

Table 1. Mechanical Properties (Avg. & Std-deviation)

Specimen E S, Srs n o
Type (GPa) (MPa) (MPa)
AW 32.1 34885 45321 104 0.184
1.37 12.76 6.99 0.57  0.0137
A7 36.1 33796 44974 994 0.215
2.37 20.73 8.91 1.31 0.0236
BOS 30,7 339.06 45069 995 0.182
2.88 17.67 4.03 1.26  0.0262
BOT 342  333.18 45482 925 0.199
2.92 6.87 2.67 0.44 0.018
CX 327 32808 44945  9.17 0.199
2.86 7.23 3.64 044  0.0166
cy 335 32989 446.64 941 0.203
1.62 6.97 2.49 042  0.0132
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Fig. 9. Strain-Stress Curve of FEM Result.
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