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Announcements
Midterm 2 this Thursday 11:30 to 1pm 

145 Dwinelle
Lectures 8-13, HW #4,5 (no small signal 
model)
Review Session this Wednesday 5-8pm in 
Cory 277
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Lecture #14

OUTLINE
Load Line and Small signal analyses 
of:

Common source amplifier
Source follower
Common gate amplifier

Reference Reading
Hambley: Chapter 12.1-12.5 
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MOSFET Circuit
First look at DC case to find Q point

Use load line technique
All capacitors are open circuit
From Q-point, get gm and rd for small signal 
AC model

AC Small signal analysis
DC source is AC ground (because there is no 
AC signal variation).
All capacitors are short circuit (unless 
otherwise specified).
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Common Source Amplifier
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Step 1: find Q point
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Load line:

From load lines, we get ID and hence gm and rd
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Small Signal Model:
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Source Follower

VDD

R1

R2 RS

C

RL

+

-
vo

C

+
-

vin
+

-
v(t)

VG



5

EE40 Summer 2005: Lecture 14                          Instructor: Octavian Florescu 9

Step 1: find Q point
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Load line:

From load lines, we get ID and hence gm and rd
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Small Signal Model:
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For output impedance Rout:
1. Turn off all independent 

sources.
2. Take away RL
3. Add Vx and find ix
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Common Gate Amplifier
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Step 1: find Q point
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Load line

The only difference in all three circuits are the 
intercepts at the axes.
Again from load lines, we get ID and hence 
gm and rd
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Small Signal Model:
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For output impedance Rout:
1. Turn off all independent 

sources.
2. Take away RL
3. Add Vx and find ix
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Review on Bode Plots
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Review on Bode Plots
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Example: Second Order Circuit
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Magnitude Response
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Phase Response


