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  The Gate-Induced-Drain-Leakage (GIDL) current with channel doping and width dependence are 
characterized. The GIDL currents are found to increase in MOSFETs with higher channel doping 
levels and the observed GIDL current is generated by the band-to-band-tunneling (BTBT) of electron 
through the reverse-biased channel-to-drain p-n junction. A BTBT model is used to fit the measured 
GIDL currents under different channel-doping levels. Good agreement is obtained between the mod-
eled results and experimental data. The increase of the GIDL current at narrower widths in mainly 
caused by the stronger gate field at the edge of the shallow trench isolation (STI). As channel width 
decreases, a larger portion of the GIDL current is generated at the channel-isolation edge. Therefore, 
the stronger gate field at the channel-isolation edge causes the total unit-width GIDL current to in-
creases for narrow-width devices.
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