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From Lecture 4:  Proposed Thevenin Model for Transistor
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Proposed Small Signal Transistor Model
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A General View of Signal Flow in an Open Loop Device

 To first order, influence of signals go from gate to 
source or from gate and/or source to drain
- This is only true when the device is in saturation 3
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Why is a CMOS Transistor Useful?

 Key properties of a transistor:
- Converts voltage to current
- Funnels current between different impedance domains

 The above properties allow us to build amplifiers in 
creative ways
- A number of circuit topologies are possible
- A good designer can leverage the right topology to 

achieve the best performance for a given application
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Basic Single-Stage CMOS Amplifiers
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Example:  The Impact of Low Input Impedance
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Assume:
Zsrc = 10k
Zin = 100

 Here we consider how the gain is influenced by 
having a source with large impedance driving a circuit 
with low input impedance
- Calculate the gain from Vsrc to Vbuf- What is the impact of low Zin and high Zsrc?

What type of amplifier stage would alleviate the impact of 
having high source impedance and low input impedance?
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Consider a Source Follower Circuit

 Calculate the gain from Vsrc to Vbuf

 How did the source follower improve the situation?
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Assume:
Zsrc = 10k
Zin = 100
ZL = 10k
gm = 1/(100)
gmb = 0
ro = 100k
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 Calculate the gain from Isrc to Vbuf

 What is the impact of low Zsrc?

Assume:
Zsrc = 100
Zin = 1k

Example:  The Impact of Low Source Impedance

What type of amplifier stage would alleviate the
impact of having low source impedance?
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Consider a Common Gate Amplifier

 Calculate the gain from Isrc to Vbuf

9

Assume:
Zsrc = 100
Zin = 1k
ZL = 10k
gm = 1/(100)
gmb = 0
ro = 100k

How can we further improve gain?
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Add a Source Follower
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Assume:
Zsrc = 100
Zin = 1k
ZL = 10k
gm = 1/(100)
gmb = 0
ro = 100k

 Calculate the gain from Isrc to Vbuf

 Did the source follower help?



M.H. PerrottM.H. Perrott

Zin

Vbuf

Zin

Isrc Zsrc

Isrc Zsrc

M1

W1
L

Vbuf
ZL

id
Vin

Common Source

Consider Using a Common Source Amplifier Instead
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Assume:
Zsrc = 100
Zin = 1k
ZL = 10k
gm = 1/(100)
gmb = 0
ro = 100k

 Calculate the gain from Isrc to Vbuf

How does the common gate approach compare to this?


