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Strong inversion:

Vgs- Vit

Vt =Vt(Vsb = 0) + (n0- 1)Vsb
n~n0~1+33mC,, with mC_ inuA/v?

b=mC,W/L

(COX = gate oxide capacitance, W = transistor width,
L = transistor length, M}, = electron mobility)

b
= on X(Vgs - Vt)2

I D
for Vds >Vdss (MOST in saturation)
I, = b q{(Vgs- vt)xds)

for Vds<Vds.

Weak inversion:

Vgs ~ Vt-5U+

Vdss= 32U,

Vit = Vit(Vsb = 0) +(n0- 1)Vsb
n~n0~1+33mMC,, with mC_ inuA/v?

strong, week and moder ate
inversion , Vds > Vdss

b
I =—(2nU.)?
Dlim 2n( T)
LIM = IDlldIim
m——ID
S VRN ATy
gns=gm.n

Vearly =L mC,_, /X, whereX =10~8 V/uA.

gds = Ip/Vearly

Cgd = CuW.Ly , Lgq=length of the drain-gate overlap
Cgs= CuW.Ls+ 2.Co .\ W.L/(3.n) (Ls= length of
the source-gate overlap), weak inversion.

Cgs= CuW.Ls+ 2.Co.W.L/3 (Ls= length of the
source-gate overlap), strong inversion.

Use for moderate inversion the average Cgs value
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s (DVt) » K /+/LW
s (Db /b)» NyJ(1/ L2) + 1/ W?)

s (Dwt)?

s(DID)»\/s(Db/b)Z+?—m

I D D

|D 2 2
s(DVt)»\/g—m>s(Db/b) +s(Dwt)

Kn~16 mV.mm, Nn~ 1.6E-2 nm (index n=NMOS)
Kp~31mV.mm, Np ~ 2.4E-3 mm (index p = PMOS)
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————————+Cjsw.P
(1+Veb/ py)M IS
2
Vn(f) = 4.n.kT/(2.gm) + K/(W.L.), weak inversion
2
vp(f) = 8.k.T/(3.gm) + K/(W.L.f), strong inversion
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Use for moderate inversion the average vq(f) value.




