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Abstract: The intermetallic formation between Sn-Ag-(Cu) solders and metal pads in a real BGA
package was characterized using SEM, EDS, and XRD. The intermetallic phase formed in the interface
between Sn-Ag-Cu and Au/Ni/Cu pad is likely to be ternary compound of (Cu,Ni)¢Sns from EDS analysis.
High concentration of Cu was observed in the solder/Ni interface. XRD analysis confirmed that m-Cus
Sns type was intermetallic phase formed in the interface between Cu containing solders and Ni substrates
and Ni3Sny intermetallic was formed in the Sn-Ag solder/Ni interface. The thickness of intermetallic phase
increased with the reflow times and Cu concentration in solder.
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Fig. 1. Cross-sectional SEM image of fleXBGA.



Fig. 2. SEM images of intermetallic morphologies be-
tween Sn-4.0Ag-0.5Cu solder and Ni/Cu layer (a)
after the Ist reflow (b) after the Sth reflow.
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Fig. 3. SEM images of intermetallic morphologies between
Sn-3.5Ag solder bumps and Ni/Cu layer (a) after
the 1st reflow (b) after the Sth reflow.
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Fig. 4. Cross-sectional SEM images of Sn-4.0Ag-0.5Cu
solder on Au/Ni/Cu (a) after the 1st reflow (b) after
the Sth reflow.
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Fig. 5. Cross-sectional SEM images of Sn-3.5Ag solder on
Au/Ni/Cu (a) after the 1st reflow (b) after the 5th
reflow.
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Fig. 6. X-ray mapping of the Sn-4.0Ag-0.5Cu solder on
Au/Ni/Cu after the st reflow.
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Fig. 7. X-ray mapping of the Sn-4.0Ag-0.5Cu solder on
AuwNi/Cu after the 5th reflow.
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Fig. 8. X-ray mapping of the Sn-3.5Ag solder on Au/Ni/
Cu after the 1st reflow.

Fig. 9. X-ray mapping of the Sn-3.5Ag solder on Au/Ni/
Cu after the 5th reflow.
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Fig. 10. Line profile between Sn-4.0Ag-0.5Cu solder and
Au/Ni/Cu after the Sth reflow.
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Fig. 11. Cross-sectional SEM image of solder ball on Ni
foil.
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Fig. 12. Cross-sectional SEM images of Sn- 4.0Ag-0.5Cu
solder bumps on Ni foil (a) after the Ist reflow (b)
after the Sth reflow.
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Fig. 13. Cross-sectional SEM images of Sn-3.5Ag solder
bumps on Ni foil (a) after the 1st reflow (b) after
the 5th reflow.
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Fig. 16. The XRD patterns of the intermetallic after the Sth
reflow (a) Sn-4.0Ag-0.5Cu solder/Ni foil (b) Sn-
3.5 Ag solder/Ni foil.

Table 1. Summary of intermetallic thickness between
solder and metal pad.

Specimen Ist reflow 3rd reflow Sth reflow
1 Sn-Ag-Cu/metal pad 089 um 094um 1.33 pm
Fig. 15.X-ray mapping of the Sn-4.0Ag-0.5Cu solder Sn-Ag-Cu/Ni foil 0.47 um - 0.99 pm
bump on Ni after 5th reflow. Sn-Ag/metal pad 070 pm  1.03um  1.66 um
Sn-Ag/Ni fol 0.46 um - 0.75 pm
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Fig. 17. Intermetallic growth in Sn-Ag-Cu solders with Cu
concentration.
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