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Abstract

PMOSFETs were studied on the effect of Hot-Carrier induced drain leakage current (Gate-
Induced-Drain-Leakage). The result turned out that change in Vgl(drain voltage where 1pA/#m of
drain leakage current flows) was largest in the Channel-Hot-Hole(CHH) injection condition and
next was in dynamic stress and was smallest in electron trapping (Igmax) condition under various
stress conditions. It was analyzed that if electron trapping occurrs in the overlap region of gate and
drain(G/D), it reduces GIDL current due to increment of flat-band voltage(Vfb) and if CHH is
injected. interface states(Nit) were generated and it increases GIDL current due to band-to-defect-
tunneling(BTDT). Kspecially. under dynamic stress it was confirmed that increase in GIDL current
will be high when electron injection was small and CHH injection was large. Therefore as applying
to real circuit. low drain voltage GIDL(BTDT) was enhaced as large as CHH Region under various
operating voltage. and it will affect the reliablity of the circuit.
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Fig. 1. gate. substrate current due to gate
voltage when drain voltage is
constant.
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W=effective width. K Xeff=effective
length of GIDL generation, meff=
electron mass, Es=Electric field at
S/D overlap region, A=effective area
of GIDL generation, = capture cross
vth=thermal velocity.
effective

section,

nie=intrinsic carrier
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concentration. Nesamount of electron
trapping.
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after stress.
The value of B is extracted from
the slope of the interpolated line.
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Fig. 19. The decrement of substrate current
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