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Effects of Ag on the Characteristics of Sn-Pb-Ag Solder for Photovoltaic Ribbon

Yeon-Su Son and Tae-Sik Cho®
Department of Nano Materials Engineering, Kyungpook National University, Sangju 742-711, Korea

(Received March 21, 2015: Accepted April 7. 2015)

Abstract: We have studied the effects of Ag on the characteristics of SngPbiAg, (wt%) solder for photovoltaic
ribbon. Ag atoms in the solder formed an alloy phase of Ag:Sn after reacting with some part of Sn atoms, while

they did not react with Pb atoms,

but decreased the mean size of Pb solid phase. The enhancement of peel

strength between solar cell and ribbon is an important part in the developments of long-lifespan solar module. The

peel strength of the solder ribbon of SngPby (Wi%) was 169 N/mm’, and it was largely enhanced by adding a

small amount of Ag atoms. The maximum peel strength was 295 N/mm’

in the solder ribbon of SngPbsyAg,

(wi%). This result is caused by the high binding energy of 162.9 kl/mol between Ag atoms in the solder and Ag

atoms in Ag sheet.
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Fig. 1. Schematic diagaram of (a) solar sell and (b) ribbon in
solar module.
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Fig. 2. Peel strength results of SnyPbypAg, (wi%) solders by

adding a small amount of Ag atoms.
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Fig. 3. XRD results of SnsPbsAgs (wi%) solders by adding a
small amount of Ag atoms.
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Fig. 4. Surface SEM images of SngPbswAg, (wi%) solder by
(b) 2, (¢) 4, and
(d) 6. (Magnification is 5 K, and scale bar is 10 ).
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Fig. 5. Surface SEM images of SngPbiAg, (wt%) solders by
(b) 2, (¢) 4, and
{d) 6. (Magnification is 20 K, and scale bar is 2 /m).
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SEM

of Sn,.uPbauAg‘
solders by adding a small amount of Ag atoms; (a) 0, (b) 2
(c) 4, and (d) 6. (Magnification is 5 K, and scale bar is 10

Fig. 6. Cross-section images (wt%)

m).
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