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Development of Pb-free High Reliability Solder Spheresfor BGA
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Pb-free solder spheres lineup of NMC

NMC-LF / Composition NMC-LF35 | NMC-LF24 | NMC-LF45 | NMC-LF31
Sn Bal. Bal. Bal. Bal.
Ag 1.20 2.60 3.00 4.00
Cu 0.50 0.60 0.50 0.50
Solidus Line (deg.C) 219 216 218 217
Liquidus Line (deg.C) 225 218 219 219
Specific Gravity 7.30 7.40 7.39 7.41
Tensile Strength (MPa) ~29.0 ~35.0 ~36.0 ~37.0
Elongation (%) ~55.0 ~43.0 ~45.0 ~38.0
Thermal Expansion x10°*/K (125deg.C) 22 22 / /
Young Modulus (GPa) 476 39.0 / /
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Drop shock reliability for LF35 and LF45
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Inter metallic compound thickness after 3 time reflows and high

temperature storage (1500 , 100h )
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