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Abstract: With the variation of Ag concentration in bath, current density, duty cycle, additive and
agitation for electroplating of Sn-Ag solder, the compositions and the morphologies of solder were studied.
It was possible to controll Ag content in Sn-Ag solder by varying Ag concentration in bath and current
density. The microstructure size of Sn-Ag solder decreased with increasing current density. Duty cycle
of pulse electroplating and quantity of additive affected on Ag content of deposit and surface roughness.
In this work eutectic Sn-Ag solder bumps with fine pitch of 30 um and height of 15 um was formed
successfully. The Ag content of electrodeposited solder was confirmed by EDS and WDS analyses and
the surface morphologies was analyzed by SEM and 3D surface analyzer.
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Table 1. Electrodeposition bath and conditions of Sn-Ag

alloy
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Fig. 1. Solder bumping sequence.
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Fig. 3. Content of deposits analyzed by EDS and WDS.
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Fig. 2. Surface morphologies of electroplated Sn-Ag solder on 1~3A/dm? (a) 0.001M, (b) 0.003M, (c) 0.005M.

Fig. 4. Ag dendrite generated on 1A/dm? in bath with 0.005
M Ag ion.
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Fig. 5. X-ray diffraction patterns of deposits of bath with
0.003M Ag ion (a) 1A/dm?, (b) 2A/dm?, (c) 3A/

dm?.
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Fig. 6. Surface morphologies of pulse plated Sn-Ag solder in bath with 0.003M Ag ion (a) 1A/dm?, (b) 2A/dm?, (c) 3A/

dm?.
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Fig. 8. Surface morphologies of electroplated Sn-Ag solder in bath containing suface active additive (a) 1A/dm?, (b) 2A/

dm?, (c) 3A/dm?.
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Fig. 9. WDS analysis of electroplated Sn-Ag solder in
bath containing suface active additive.
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Fig. 10. Cathodic polarization curve of bath without
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Fig. 11. 3D surface morphologies and root mean square of
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Fig, 12. Electroplated UBM and solder bumps (a) Ni UBM,
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Fig. 13. Result of EDS mapping of Sn-Ag Solder bump (a) Sn, (b) Ag.
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