Homework 8 Solutions

EE 330: FALL 2024

Problem 1
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Quadratic Formula: V,,; = 0.872 or —8.07V

Vout = 872mV

Problem 2
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Problem 3
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Problem 4

Using a NMOS and a PMOS in a diode configuration.
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Problem 5
Using a PMOS in a diode configuration.
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Problem 6
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Problem 7
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Problem 8
a)

;o _lov-06V
B~ 77600 KQ
Ic = BIg = 100 - 15.67 uA = 1.57mA

Vour =Vdd—Ic-R=10V —1.57TmA - 2.5 kQ

= 15.67 nA

Vout = 6.08 V
b)
Viut = Vdd — Bl - R=10V — (50 - 15.67 pA) - 2.5 kQ
Vous = 8.04V
c)
A
I = J,Ape 0F Iy = A g

B

Looking at the equations describing the behavior of a BJT in a forward-active region, we can predict
that the voltage across the base-emitter junction (Vgg) would slightly increase, resulting in a small
decrease in the current through both the base and collector. This would increase V,,; slightly.

d)

A similar change would take place if you decrease the charge density. A small increase in the base-
emitter voltage (Vpg) and a small decrease in current through the BJT, resulting in a small increase

to the V.



Problem 9

Ideal op-amp so no current at input so Vy =V, =V, =2V

18V -1V

I = T =80 uA
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80 A = 250y - ﬁ(v2 —0.4)2

Problem 10
Requirements for Saturation: Vyo >Vpr &  Vge > Vye — Vrp
Vgs=0—(-06V)=06V

Vds = (1.2 — Iy - Rl) - (_0'6) = 1.8 =1y - Ry

Tt = 250 - —2P™ (0.6 — 0.4)2 = 10 uA
2. 3um
so 18V —-10puA - Ry >06V —-04V
1.6V
'S 1044
R, < 160 kO
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