
EE-320 – Exercise 6 Solutions - Fall 2025
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(a) AV = −gm1(
1

gm2
||ro2||ro1)⇐ Common-source stage

Vout = VDD − |VGS2| for M1 in saturation ⇒ VGD 6 VTH1

⇒ Vin − Vout 6 VTH1

⇒ Vin,max = Vout + VTH1 = VDD − |VGS2|+ VTH1

(b)

if Vin = VDD ⇒ VX = VDD − VGS3

M1 in Sat ⇒ VX − Vout 6 VTH1

VDD − VGS3 − (VDD − |VGS2|) 6 VTH1

|VGS2| 6 VGS3 + VTH1
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Gain of source follower:

(I1 is open circuit in small signal)

Av =
Vout

Vin
=

Req

Req +
1

gm1

Req = RL||ro1 =
1

gm1
||ro1 ≈

1

gm1
(since ro1 �

1

gm1
)
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⇒ AV,SF =
RL

RL +
1

gm1

=
gm1RL

gm1RL + 1

=

gm1

gm1
gm1

gm1
+ 1

= 0.5

Gain of CS stage: Av =
Vout

Vin

= −gm1(RL||ro1) = −gm1RL

=
−gm1

−gm1
= −1

⇒ So |AVSF | < |AVCS |
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