ECE4902 N-CHANNEL MOSFET OPERATING REGIONS

GATE DRAIN REGION FIRST ORDER BEHAVIOR NOT EXACTLY:
Vos > Ves - V1 SATURATION | DRAIN "LOOKS LIKE" CURRENT SOURCE; CHANNEL LENGTH MODULATION
I[o DEPENDS ONLY ON Vs - VH Ilo DEPENDS SOMEWHAT ON Vps
lun C()x W nCDX W
D =TT(VGS _VTH)2 I, =MTT(VGS _VTH)2[1+)"VDS]
Ves >Vt | Vbs < Ves -V TRIODE D-S CHANNEL "LOOKS" RESISTIVE NONLINEAR AS Vps INCREASES
Io=Vps/Ron Ron DEPENDS ON Vgs - Vu
w 7%
R, = W 1 I, =uC, f (VGS Vi )VDS - DTS
u,C,, f (VGS -Viu )
Vs < V1 |Vps| < Vikd CUTOFF SWITCH "OFF" Ip=0 Io= pAtonA SUBTHRESHOLD CURRENT

BREAKDOWN IF |Vps| EXCEEDS Vg




ECE4902 P-CHANNEL MOSFET OPERATING REGIONS

GATE DRAIN REGION FIRST ORDER BEHAVIOR NOT EXACTLY:
Vbos < Ves - V1 SATURATION | DRAIN "LOOKS LIKE" CURRENT SOURCE; CHANNEL LENGTH MODULATION
I[o DEPENDS ONLY ON Vs - VH Ilo DEPENDS SOMEWHAT ON Vps
u,C,. W C, W
ID == p2 T(VGS - VTH)2[1 + )‘VDS] D= _MPTT(VGS - VTH)2[1 + )"|VDS|]
Ves <Vt | Vbs>Ves -V TRIODE D-S CHANNEL "LOOKS" RESISTIVE NONLINEAR AS Vps INCREASES
Io=Vps/Ron Ron DEPENDS ON Vgs - Vu
w 7%
R, = W 1 I, = _Al’l’pC{)x T (VGS -V )VDS - DTS
u,C,, f (VGS -Viu )
Vs > V1 |Vps| < Vikd CUTOFF SWITCH "OFF" Ip=0 Io= pAtonA SUBTHRESHOLD CURRENT

BREAKDOWN IF |Vps| EXCEEDS Vg




