EE-320 — Exercise 2 Solutions - Fall 2025

{For Vas < Vrg = 0.7 = The device is off, Ip =0

1 w
For Vags > Vg =07=Ip = §unCOIT(VGS - 0.7)2(1 + A X 3) (VDS = 3)

Ip

(25.4mA)
Leys = Lirawn —2Lp = 0.5um — 0.16pum = 0.34pum
= Ip= 3 X 50W X 532 % (Vas —0.7)% x (1.3)

mA
= 48775 - (Vas = 0.7)°

Vas =3V = 1Ip=254mA

(Vas =0.7)  (3)

Vas



Vas =Vpp —Vx =3 - Vx

Vbs =Vpp —Vx =3 —-Vx

Vs =Vx —0=Vx

Vre = Vrao +v % (\/2¢r + Vs — \/2¢F)
— 0.7+ 0.45(:/0.9 + Vx — v0.9)

0<Vx <1= Vgg > Vry?
~~~

3—Vx
Vx=0=3-0>Vry Vx=1=3-1>0.74+0.45(v/1.9 — /0.9)
0.7
Vap=0< Vry = The device is in saturation
~—
Positive
1 w
Iy = 5;%0%7(3 —Vx —0.7—-0.45(,/0.9 4+ Vx — v0.9))*(1 + X Vps)
3—Vx
Ix = §un001f(2.72 —Vx —0.45/0.94 Vx)“(1.3 - 0.1Vx)
w
9dm — \/Q/JnC(Hle(l?) - OlVX)
( 2-Ix
or gm=—""—""
g Vas — Vra

w
Gm = ,unC’(,xf(VGS —Vrg)(1+AVps)  all three equations for g, are valid)



