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 Decrease in quantum efficiency was observed after PID test mainly in the short-wavelength region 

ranging between 400 nm and 700 nm. (Figure 3) 

 The change in EL and PL was similar to that in appearance. (Figure 4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Double glass module was also subjected to PID test with applied voltage of  -2000V against the n-

side glass grounded. Isc at n-side decreased after PID test similar to the module using back sheet. 

 It was also found that no decrease in Isc, Voc and FF after PID test if using ionomer encapsulant. 

 Isc was slightly decreased for the module using EVA encapsulant after PID test with applied 

voltage of +2000V. 
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Potential-induced degradation for silicon 

heterojunction photovoltaic modules 

 After the start of the feed-in tariff policy for renewable 

energy, photovoltaic (PV) module systems in Japan are 

spreading rapidly. Therefore reliability of the PV module is 

becoming increasingly important. 

 In recent years, potential-induced degradation (PID) has 

become one of the most important reliability issues in large-

scale PV systems. 

 Few reports on PID test of Si heterojunction (SHJ) solar 

cells have been reported. 

 

 In this study, it was verified that output reduction by PID 

happens in SHJ solar cells. 

 PV module using single SHJ cell 

was fabricated at AIST.  

 Before and after the test, I-V 

characteristics and  EL images 

were measured. 

EVA encapsulant （applied voltage of -1000V or  -2000V） 

 Isc decreased by about 10% with application of -1000 V over 

30 days, with one exception, and around 30% with application 

of -2000 V for 15-20 days.  However, no decrease was 

observed for Voc and FF.   

 No change in dark current-voltage (I-V) characteristics before 

and after PID test was also confirmed.   

 Isc somewhat recovers with positive voltage application of 

+2000 V. 

-1000V ② -2000V ① 
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Figure 3: QE characteristics before and after PID test with applied 

                voltage of -1000V or -2000V. 
Figure 4: EL and PL images of modules with darkened area 

 after PID test with applied voltage of  -1000V or -2000V. 

 Decrease in Isc was found for the test SHJ PV modules using EVA encapsulant after PID test. 

 The behavior of Pmax is almost the same with the behavior of Isc. 

 Almost no change was observed in Voc and FF for those test modules. 

 No change in dark current-voltage characteristics after PID test was also confirmed. 

 Decrease in QE mainly in the short-wavelength region between 400 nm and 700 nm was confirmed. 

 These facts suggest that no damage in heterojunction occurs by PID test. 

 It was also found that no decrease in Isc, Voc and FF occurs after PID test if using ionomer 

encapsulant. 

Future plan 

 The cause of Isc decrease will be investigated by the 

analysis of the colored area. 

Al-plate method 

【PID test conditions】 
 Test voltage： -1000 V or -2000 V 
 Test temperature： 85℃ 
 Test humidity： below 2% 
 Recovery test voltage： ＋2000 V 

Figure 5: PID test results for various modules. Figure 2: Dark current-voltage characteristics before and after PID test. 

Figure 1: Normalized Isc, Voc, FF and Pmax for test PV modules using EVA encapsulant 

                as a function of PID test time.  


