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Abstract: Copper pillar tin bump (CPTB) was developed for high density chip interconnect technology.

Copper pillar tin bumps that have 100um pitch were introduced with fabrication process using a KM-1250

dry film photoresist (DFR), copper electroplating method and Sn electro-less plating method. Mechanical

shear strength measurements were introduced to characterize the bonding process as a function of

thermo-compression. Shear strength has maximum value with 330C and 500 N thermo-compression

process. Through the simulation work, it was proved that when the copper pillar tin bump decreased in

its size, it was largely affected by the copper oxidation.
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Fig. 1. Fabrication process of CPTB with anti-oxidation
Sn side wall layer.
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Fig. 2. SEM image of copper pillar bump with sidewall
anti-oxidation layer.
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Fig. 3. (a) Image of joint area between PCB and copper
pillar (b) SEM image of IMC (Inter Metallic Compound).
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Fig. 4. Shear strength with joining temperature
variation.
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Table 1. Standard Gibbs free energies, equilibrium

reduction potentials of Copper oxides at —20 pA/cm?[7].

Free Energy of e
Oxide Formation, AG° Egmthggglm

(298K, kJ/mole) o
Cuw:0 -292.9 -0.625
CuO -254.6 -0.406

Table 2. Standard electrical resistivity of materials.

. Electrical Resistivity
Material
(nQcm)

Sn 115 (ref5)

Cu 1.7 (ref5)
CuO 95.24x10° (ref.8)
Cu0 364.9x10° (ref.8)
CusSn 8.8 (ref)
CusSns 175 (ref5)
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Fig. 5. Copper pillar model for calculation of copper
pillar resistance.
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Fig. 6. Resistance characteristics of copper pillar bump
with Sn anti-oxidation layer effect.
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R=p 1 (1)
1 1 -1
R ota = + (2)
Total P1 X iy P2 Xty
Ouarea Marea
Rtotal = Total resistance of pillar. Cuarea = area

of copper in pillar, pl = Cu resistivity, p» = CuO

or CusSn electro resistivity, tfix = 60um thickness

and Marea = Totalarea — Cuarea
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