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Abstract: Surface roughness and hardness of the electroplated Sn were characterized with variations
of electroplating current density and current mode. The Sn electroplated at 5~50mA/cm?® exhibited the
surface roughness of 2.0~2.4 um. The Sn electroplated with pulse current mode exhibited low surface
roughness compared one processed with direct current mode. With surface annealing at 300°C for 3 sec
using halogen lamp, surface roughness of the Sn bump was substantially reduced to 1ym. The Sn
electroplated at 5~50mA/cm?2 exhibited the hardness of 10 Hv. Low contact resistances of 33~17mS2 were
obtained for specimens flip-chip bonded with Sn bumps.
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Fig. 1. (a) Cross-sectional SEM micrograph of the electro-
deposited Sn and (b) its image processed for surface-
roughness measurement.
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Fig. 2. Schematic illustration of the daisy chain configura-
tions for (a) a chip and (b) a substrate (1 and 2:
metallization line, 3: Sn bump).
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Fig. 4. Surface roughness of the Sn, electrodeposited with
direct current mode, pulse current mose, and
annealed after electrodeposition with direct current
mode, as a function of the electro-chemical deposi-
tion (ECD) current density.
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Fig. 5. SEM micrographs of the Sn surface electrodeposited with pulse current mode at a current density of (a) 10 mA/
cm?, (b) 20 mA/cm?, and (c) 40 mA/cm?.
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Fig. 6. SEM micrographs of the Sn surface annealed at 300°C for 10 sec after electrodeposition with direct current mode
at a current density of (a) 10 mA/cm?, (b) 20 mA/em?, and (c) 40 mA/cm?.

Fig. 7. SEM micrographs of the Sn bumps electrodeposited with direct current mode at (a) 10 mA/em?, (b) 20 mA/em?,
and (¢) 40 mA/cm?2, and of the Sn bumps annealed at 300°C for 10 sec after electrodeposition at (d) 10 mA/

em?, (e) 20 mA/em?, and (e) 40 mA/em?.
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Fig. 8. Vickers hardness of the electrodeposited Sn as a
function of the ECD current density.
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