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Solder joints between cells and the interconnector of 

the module deteriorate with age, which eventually can 

lead to failure (with limited life). 

 

So, the solder joints of the long-term market use 

module were observed with the cross-sectional 

polishing and SEM-EDX.  

 

As a result, defects, deterioration or abnormal 

phenomenon such as the unfused, discoloration, 

coarsened, and a variety of intermetallic compounds 

produced due to process defects were observed. 

Therefore, they will be introduced here. 

< Overview> 
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Analysis object Phenomenan 

Cell and the 

interconnector 

solder joint states 

Solder unfused  

 

① Adhesion deficiency 

② Shortage of solder  

③Solder discoloration 

④Various IMC 

⑤Coarsening of eutectic solder 

1. Phenomenon by the cross-sectional analysis 

３．Introduction of  Environmental Test Chamber for solar module 

  （ Introduction of our products ） 

【 Table of contents 】 

２．Interconnector solder joint observation using an X-ray CT 



4 

【Cross site description】 
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It was observed that some have junction defects as a 

result of close contact shortage due to manufacturing 

process defect 

It was insufficient for a solder adhesion over more than 20mm 

Solder plating is waving EVA is between the interconnector 

and the cell 

ＴＳ２５ Ｆ１ 

  ① Solder unfused Adhesion deficiency 
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Junction defects that are considered to be shortage 

of solder (solder plating failure) were found. 

ＳＳ１４ Ｆ１ 

Of the top and bottom of the interconnector, 

There is a difference in the solder plating thickness. 

On the interconnector on the front side, solder plating 

And solder could not be confirmed. 

   ② Shortage of solder  
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There is a discolored. 

There is a possibility of corrosion, etc. 

Q28 F1 

With solder discoloration (blackening) 

discoloration part Normal part (for comparison) 

   ③ Solder discoloration 
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ＳＥＭ画像 

Brightness of lead-rich layer is lower than the normal 

Bright part: Lead-rich layer Dark: Tin-rich layer 

With SEM observation, it can be seen that there is 

no normal lead-rich layer. There may be altered 

such as due to oxidation. 

discoloration part Normal part (for comparison) 

   ③ Solder discoloration SEM Image 
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SS12 F2 Cu3Sn 

Cu6Sn5 

Gray IMC can be seen  in the Ag electrode 

(white) across a wide range,. 

There exist three intermetallic compound (IMC) in the solder 

joint.  

①Cu3Sn ②Cu6Sn5 ③Intermetallic compound of Ag and Sn. 

① and ② generally exist.  Although the solder strength is 

lowered when Cu6Sn5 is thickened with a high-temperature,  

there was no thick ones in this cross-sectional observation. 

   ④ Various intermetallic compound (IMC) 
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Initial 

stage 

4000cyc 

Bright part: Lead-rich layer 

Dark: Tin-rich layer 

Long-term use solar cell module  Eutectic solder  Pb-phase (SEM bright part) 

The average particle size  = 60.3μ㎡ 

AC adapter  thermal shock test article (-40 ℃ ⇔85 ℃ 4000cyc) 

Eutectic solder  Pb-phase (SEM Bright part) the average particle area = 13.3μ㎡ 

We examined 11 types of modules this time and significant coarsening of 

solder was found for all of them. 

Coarsening was significant even if compared to thermal shock 4000cyc. 

It is believed that the stress of a substantial temperature change is 

accumulated in the field. 

K194 

   ⑤ Coarsening of eutectic solder 
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Joint A   cross-section  Joint B   cross-section 

Joint A   Plane (Front) 
Joint B   Plane (Back) 

Large 

unevenn

ess of a 

solder 

Small 

unevenness 

of a solder 

With fillet 

None fillet 

We Observed the interconnector solder joint using X-ray CT. 

Accordingly, the solder joint condition（The amount of solder, 

solder uneven, such as solder fillet It could be confirmed.） in 

a wide range was, to a certain extent, observed.  

  2. Observation with an X-ray CT 
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  ３. Introduction of  Environmental Test Chamber 

for solar module 
Kusumoto Kasei Co., Ltd. is an environmental equipment test manufacturer. 

We produce a large temperature-controlled bath for a solar module evaluation 

and will introduce here. 

  3. Introduction of  Environmental Test Chamber 

   for solar module 

Heat resistance test of various solar cell modules, humidity 

resistance test, the temperature cycle test, temperature and 

humidity cycle 

Such as test and condensation freezing cycle test, is the perfect 

environment tester to various environmental test standards test. 

It employs a static pressure of high air volume sirocco fan, of a 

solar cell module air circulation has been installed in the tank 

Since it over to go to every corner of the front panel, you can do 

the environmental test in a uniform stress. 


