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Abstract: We have studied the effects of Ag on the characteristics of Sns;Bis;Agy(wt%) lead-free solders for

photovoltaic ribbon. Ag atoms in the solder formed an alloy phase of Agi;Sn after reacting with some part of Sn

atoms, while they did not react with Bi atoms, but decreased the mean size of Bi solid phase and the thickness of

solder. When Ag atoms of 3.0 wt% was added to eutectic Sns3Bisy(wt%) solder,

it showed the optimally useful

results that the peel strength of photovoltaic ribbon greatly increased and the sheet resistance of the solder

decreased. In the meanwhile, the eutectic Sns;Bisz(wt%) solder showed a low melting temperature of 138.9°C, and

showed a very similar result regardless of the added amount of Ag atoms.
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Fig. 1.
cross-section photograph of a ribbon.

(a) Schematic diagram of a solar module and (b)
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Fig. 2. XRD results of Sns;Bis;Agy(wt%) solders by adding a

small amount of Ag atoms.
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Fig. 3. Surface SEM photographs of Sns;Bis;Agy(wt%) solders
by adding a small amount of Ag atoms.
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Fig. 4. SEM-EDS-mapping photographs of Sns;Bis;Agy(wt%)
solders by adding of Ag atoms (a) 3.0 wt% and (b) 6.0 wt%.

& a2 ]

Fig. 5. Cross-section SEM photographs of Sns;Bis;Agy(wt%)
solders by adding a small amount of Ag atoms.
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Fig. 6. DTA results of Sny;Bis;Aguwt%) solders by adding a
small amount of Ag atoms.
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Fig. 7. Peel strength results of Sny;Bis;Agy(wt%) solders by
adding a small amount of Ag atoms.
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Fig. 8. Sheet resistance results of Sny;Bis;Agy(wt%) solders by
adding a small amount of Ag atoms.
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Hob= AR|9h SnyBisAgso(wt%) £09] EHATH
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