
ECE 335: Electronic Circuits

Lecture 9: 

MOSFET Amplifiers
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� Common-Source Amplifier

� Common-Drain Amplifier

� Common-Gate Amplifier



COMMON-SOURCE AMPLIFIER

- Basic Configuration
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circuit with 
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Small-signal equivalent circuit
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DC Load Line
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Given: 

VTN = 2V, 

KnW/L = 2 mA/V2,

λ = 0

Determine: 

i- Q-point values (ID , VDS)

ii- small-signal voltage gain

COMMON-SOURCE AMPLIFIER 

- with Source Resistor

CALCULATION EXAMPLE

Stabilize the Q-point against variation 

of transistor parameters



Q-point values
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VDD=12V

RS=2 kΩ

RD=3 kΩ
R1=300 kΩ

R2=200 kΩ

VG
dc equivalent circuit
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For VGS = 0.54 V, MOSFET →→→→ cutoff ‘coz VGS<VTN . 

Therefore, VGS = 2.96V

So, the Q point values:

Q-point values (Cont)



Small-signal analysis
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COMMON-SOURCE AMPLIFIER 

- with Bypass Capacitor
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Minimize the lost in small-signal voltage gain 

while maintaining the Q-point stability
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Small signal equivalent circuit



COMMON-DRAIN AMPLIFIER
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Small signal equivalent circuit
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COMMON-GATE AMPLIFIER
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Small-signal equivalent circuit
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Comparison of Amplifier Topologies

Common Source

• Large Av < 0

• Large Rin

• Rout ≅≅≅≅ RD

Common Gate

• Large Av > 0

• Small Rin

• Rout ≅≅≅≅ RD

Source Follower

• 0 < Av ≤ 1

• Large Rin

• Small Rout 


