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Potential Induced Degradation (PID) 
Process and affects 

Transient Absorption Spectroscopy (TAS)  

Accelerated PID and Recovery Test 

Summary 
 PID and it’s recovery for a poly-Si module have been investigated by increasing time step by step. 

 EL intensity, DIV characteristics and Carrier lifetime have been increased under recovery.  

 Na induced shunt is fully recoverable by voltage bias recovery test. 

 The shunt-shorting area is not possible to recover only by the reverse bias recovery test.  
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Electroluminescence (EL) Images  

Measurement points are shown in current density mapping image 

Recovery Methods 
Heat recovery 

Voltage bias 

PV offset box  

 Faster process.  

 T ˃ 100oC, t ˃ 10 hrs.; recovery 

depending on module condition.  

 High temperature affects the long-term 

stability. 

 The modules are stressed under 

positive (+) bias. 

 Does not affect the module’s materials. 

The PV Offset Box use to reverse the grid connection at night. 

This helps in reversing the polarization effect which occurred 

during operation.  

Potential Induced Degradation (PID) occurs when the module’s voltage potential and 

leakage current drive ion mobility within the module, as shown in the figure, thus causing 

the module’s power output capacity to degrade. 

Fresh poly-Si module 

Current Density Mapping  

PID (258 hrs.)  

Recovery (15 hrs.) Recovery (258 hrs.) 

 Significant recovery (red circle) is observed after 5 hrs. 

 The EL intensity increases sharply until 15 hrs. of recovery. 

 No significant change is observed in the range of 15 hrs.-210 hrs. of recovery time. 

 No significant recovery occurred on the Na migrated shunt area.  

 Reduction of intensity indicated that the module material quality starts to decrease at this stage. 
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PID (258 hrs.) module 

Thermal Image   The dark blue area → 

shunting occurred by Na 

migration through the 

grain boundary of the 

poly-Si cell. 

 The light green area →Na 

induced shunt. 

 Current density reduced 

around to half in PID. 
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Fitting equation,  

△A = A1exp(-t/t1)    

 +A2exp(-t/t2) 

 +A3exp(-t/t3)  

Ad1- recombination at the mid-gap trap 

Ad2- recombination at the deep trap 

Ad3- recombination at the valence band edge 

 Average carrier lifetime is increased. 

 The values of τ2 and τ3 is increased.  

 The recombination percentage at the 

mid-gap is reduced. 

Recovery (1 hr.) Recovery (5 hrs.) 

Recovery (10 hrs.) 

EL intensity  

reduced 
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PID: -1000 V 

Recovery: +1000V 

85oC/85% RH 

Only the biasing condition has been changed, the 

ambient temperature and humidity were identical. 

PID  
(258 hrs.) module 

Recovered  
(15 hrs.) module 

μ-PCD  
Dark IV Characteristics 

 Fresh module, Rsh = 178 Ω-cm2 and Rs = 0.99 Ω-cm2. 

 Around one-third of Rsh is recovered. 

 Increasing trends of Rs after the recovery time of 210 hrs. 

indicating that the full recovery is not possible in this module. 
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