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Time-dependent trapping in pre-existing traps 
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Trapping in pre-existing vs. newly created defects 
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Trapping and defect generation …. 
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Recall: Carrier capture by a trap 
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Fluxes into pre-existing traps and Transmission 
Coefficients  
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Voltage-shift due to pre-existing traps  in thin oxides  
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Detrapping of filled traps 
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Material dependence of bulk trapping 
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Thickness dependence of bulk trapping 

Effect of trapping reduces with thickness of the oxide …  
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Trapping in thick oxides 
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Trapping in thick oxides 
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Wang, Logarithmic time dependence of p-
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Reflection of trapping … 
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Numerical validation of the results 
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Trapping in interface defects 
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Nature of donor and acceptor traps 
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Acceptor level 
Neutral when empty  

Negative when full 

Donor level 
Positive when empty  

Neutral when full 

Combination when  
both are present 
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Donor like interface states 
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Statistics of trapping 
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Conclusion 
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 Pre-existing defects are integral part of all materials – the 

numbers of course depend on composition, process 

conditions, etc.  

 Time-dependent trapping in pre-existing defects causes shift in 

threshold voltage and corresponding changes in operating 

conditions.  

 Effect of trapping is more significant for thick oxide than thin 

oxides.  Passivation of interface defects is the key to essential 

MOSFET operation.  

 Fluctuation due to Random telegraph noise is a significant 

reliability issue, especially for memories 
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