Risk of PV fire caused by solder bond failure
Ag dissolution into solder in the interconnection
between Ag electrode and Cu ribbon
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Background
Solder Bond Failure in Consumer Electronics

CRT TV fire

Solder Bond Connection
in Crystalline Si PV module

Motivation

+ Ag dissolves into solder even in low temperature[1,2]
— Solder bond connection on Ag electrode s not allowed in

igrecrck

consumer electronic assembly when considering long term
reliability more than 2 years.
— Brittle Ag-Sn compound is formed when Ag dissolved into
solder.
— Cracks at the interface of solder and Ag-Sn compound >>
arc discharge >> risk of fire
Long-term solder bond failure
— Metals composed of solder alloy tends to separate into
individual metal grain for long term. Grain size becomes
large when shaking.
— Cracks generated at the boundary of grain with different
mechanical character >> arc discharge >> risk of fire
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Cu ribbon-solder-Ag electrode-Si Cell

— €crack at solder bond and insulation failure at
fry-back transformer

Fluorescent lamp fire

— €=crack at solder bond at inverter. It may be
caused by long-term thermal cycle of solder.

Hot-water supply system leads city gas leak

— €=crack at solder bond at sensor circuit. It induces
to open the gas valve /

* Cu ribbon-solder-Cu ribbon
* By-pass diode connection at junction box
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_* Circuit board at inverter

Conclusion

Ag dissolution into solder (PbSn, SAC) >> AgSn

compound formed >> crack is generated at

the interface of AgSn and solder >> hot spot

[3]>> arc discharge >> risk of fire

Metal grain of solder grows by shaking >>

Disconnecting area

N
=

ununiformity of adhesiveness of solder
grain>> crack is generated >> arc discharge >>
risk of fire

Connecting area
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