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 Location:  Germany 

 Size:  3 MW 

 Inverter:  Transformer less 

 Voltage:  1000 V 

 Grounding: Ungrounded 

 Modules: Thin Film (CdTe) 

 

 Issue:  Substantial under performance after 1 
year of operation  



Reduced performance at negative side 

Severe degradation for 
some modules 



Most positive position 

Most negative position 

Severe degradation in Rsh is the issue 



 HiPot:   pass 

 H20 ingress:  none 

 Delam inspection: none 



Severe scribe 
shunts in degraded 
module 



  

Main degradation is in Rsh and  it is a reversible PID type 





After positive bias healing 

Before 





Glass 

TCO CdS 

Rsh 



Time for P1 shunt resistance to drop 50% 

Both temperature and voltage are strong drivers 



All the severely degraded 
modules came from only one 
of 4 production chambers 
and only from a specific time 
period. 
 
Root cause: 
Broken glass on top of heater 
coils in the deposition 
chamber:  Excellent source of 
sodium. 



CdS photoconductivity is very dynamic and may take many Hrs to 
fully develop 



 We have characterized a new type of 
reversible PID caused by field assisted 
diffusion of mobile ions into the P1 scribe 
lines in thin film modules. 

It is a bad idea to leave semiconductor material 
in the P1 scribe. 

 Corrective Action 
◦ Switch P1 scribe and semi deposition process order 

◦ Backfill P1 with inert material 




