














interpret the off-state TDDB results. In the modified asymmetric 
percolation model, traps are generated randomly within a grid as 
shown in the inset of Fig. 21. The damage region at Si/SiO2 interface 
is located at a distance XBD from the gate edge, and extend of the 
damage is obtained from lateral CP measurements (see Fig. 8). The 
region is shifted laterally deeper into the oxide so that it contacts the 
gate electrode at the top. For XBD values obtained from current ratio 
technique, the asymmetric percolation model successfully interprets 
the observed Weibull characteristics with a reasonable defect 
diameter value of 5Å [30].  

 
5. CONCLUSION 

   Off-state degradation in DePMOS transistors is studied and 
compared with that of DeNMOS. The degradation mechanism is 
found to be similar for both transistors. NMOS interface damage is 
predominantly acceptor-like, while both acceptor- and donor-like 
traps are generated for PMOS. The cancelling effect of the two types 
of traps leads to longer IDLIN-lifetime for PMOS in spite of the higher 
interface damage. Gate dielectric breakdown during off-state stress is 
studied, and the interface damage is found to correlate well with the 
bulk damage and gate dielectric breakdown time, thereby making 
charge pumping a fast monitor of TDDB. The mean dielectric 
breakdown time at stress bias and the Weibull slope for PMOS 
transistor is found to be higher compared to NMOS, due to the non-
uniform bulk trap generation and the longer percolation path for 
PMOS. The universality and correlated nature of damage generation 
is used to perform lifetime extrapolation from stress to operating 
conditions. Finally, our findings suggests that off-state TDDB 
lifetime can be improved by moving the breakdown spot further 
away from the gate edge by changing doping profile and opens up a 
previously unexplored path for device lifetime improvement. 
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