EE-320 — Exercise 1 Solutions - Fall 2024
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The drain is open = Ip =0 & Vpg = 0 So if M; is on, it is in deep
triode region

Z\/fl is off

Ves < Vrua=Vg—-1<03=Vag<13=
Ron:OO

Vas > Vrag = Vg > 1.3 =M is on in deep triode =

RO?’L
| 1
: Ron - W
: Nncomf (VGS' - VTH)
| B 1
| " 50uA
! 2 x 10 x (Vg —1-0.3)
° v,
(1.3V) ¢




2

For V, < 1V = Source and drain exchange roles: (since Vp < Vg)

Ves=19-V, Vps=1-Vx
Vap =1.9—-1=0.9 > Vg = device is in triode
Ix = =21 Cou L 12(Vas — Ve )Vps — VAg] (Ip is in opposite direction, so we add a negative sign)
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0<Vx <1= Vgp=(2-Vx)>Vryg = triode region

Vas =2—(Vx—Ri (11 —1,))

Ipi =15 —Ix Vsource =Vx — Ri-Ip1 =
=2-Vx+Ri(I1—Ix)
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T X 2(Vas — Vru)Vps — Vil

2(2 = Vx + Ba(l1 — 1) = 0.7) — Vps|Vps
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Ix = ID,triode = §/J/ncom
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Vbs = Ri(li - Ix )

2(1.3 — V) + Ry(I1 — Ix)]Ry(I — 1)
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