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10.33  Consider an n-channel MOSFET with the following parameters: &, = 0.18 mA/V?,
W/L = 8, and V; = 0.4 V. Determine the drain current I, for (a) Vs = 0.8 V,
Vis =02V, (D) Vs =08V, Vg = 1.2V (¢) Vs = 0.8V, Vg = 2.5V, and
(d) Vs =12V, Vps =25 V.

» Change to W/L =6.
Linear Region (0 < Vps < Vps(sat) and Vs > Vr)
k, W[

1

D~

2(Vgs =ViWos =Vis |= K, | 2055 =Vi)Vps =Vi5 | (10.63)

Saturation (Vps > Vps(sat) = Vgs - Vr (10.64) and Vs > Vr)

k W
1, (sat) _7—(1/65 V.Y =K, (Vo —V,)* (10.67).

a) Per (10.64), VDs(Sat) =Ves-Vr=08-04=04V
Here, 0 <Vps=0.2V<Vps(sat) =04V & V5s=0.8V > Vr=0.4V = linear
0.18mA/V*

I, = : (6)[2(0.8-0.4)0.2-02" | = Ip=0.0648 mA = 64.8 uA.

b) Per (10.64) Vps(Sat) =Ves-Vr=08-04=04V
Here, Vps=1.2V >Vps(sat) =04V & Vgs=0.8V > V7= 0.4V = saturation

I, = O'ISIZ‘A/V (6)(0.8—0.4)> = Ip=0.0864 mA = 86.4 pA.

c) Per (10.64), Vps(sat)= Vgs- Vr =0.8-0.4=04V
Here, Vps=2.5V >Vps(sat) =04V & Vgs= 0.8V > Vr= 0.4V = saturation

I, = 0.18mA/V” (6)(0.8—0.4)> = Ip=0.0864 mA = 86.4 uA.
2

d) Per (10.64) Vps(Sat) =Ves-Vr=12-04=08YV
Here, Vps=2.5V > Vps(Sat) 0.8V& TVes=12V>TVr=0.4V = saturation

18mA/V?
I, = 0.1 > Y (6)12-04) = Ip=0.3456 mA = 345.6 uA.




