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Studies on Copper Pillar Bump with Trapezoidal Cross Section

on the Top Surface for Reliability Improvement
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Abstract: Modified structure of copper pillar bump which has trapezoidal cross section on the top region

is suggested with simulation results and concept of fabrication process. Due to the large surface area of

joint region between bump and solder in suggested structure, electro—migration effect can be reduced.

Reduction of electro-migration is related with current density and joule heating in bump and investigated

with finite element methods with variation of dimensional parameters. Mechanical characteristics are also

investigated with comparing modified copper pillar bump and conventional copper pillar bump.
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Fig. 1.
and (b) trapezoidal cross section top surface copper pillar

(a) Conventional copper pillar bump structure

bump structure.
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Fig. 2. Fabrication process of TCCPB.
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Table 1. Material properties of simulation.

Properties ‘ Al Cu SnsAg

Densigy (kgm ) 2,700 8,940 7,500
Coefficient of Th 1

OeTHCIEt OF PACHMAL 9 4e5 175  54e-6

Expansion(C ")
Young’'s Modulus

68 110 42

(Gpa)
Poisson’s Ratio 0.36 0.34 0.35
Shear Modulus (Gpa) 81 177 46
Bulk Modulus (Gpa) 25 41 15
Yield Strength (Mpa) 95 120 35
Resistivity (ohm m) 27e-8 17e-8 12e-7
Tensile Yield Strength 20 a3 2
(MPa)
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Fig. 3.
(b) current density variation with top side Cu pillar
radius.

(a) FEM simulation image of copper pillar bump,
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Fig. 4. Current density of TCCPB with number of edge

variation.
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Fig. 5. Shear strength with top side Cu pullar radius

variation.
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