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MOSFET Voltage Amplifiers

MOSFET : Small-Signal Model

Like for other semiconductor devices, toLike for other semiconductor devices, to 
obtain a small-signal model, we linearise 
around the operating (quiescent) point:
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MOSFET : Small-Signal Model
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MOSFET : Small-Signal Model

Development of the T equivalent circuit model
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MOSFET : Small-Signal Model

Development of the T equivalent circuit model
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MOSFET : real characteristic
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MOSFET : Improved s-s Model

To account for a nonzero slope in satura-To account for a nonzero slope in satura
tion, we add the output resistance rd (or ro)
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MOSFET : Improved s-s Model

T version
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Common-Source Amplifier
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Common-Source Amplifier

Typical frequency response:
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Common-Source Amplifier

To obtain a midband small-signal 
equivalent circuit:
o short-circuit all by-pass and coupling cap’s
o short-circuit all independent voltage sources
o open-circuit all independent current sources
o replace transistors by their small signal models
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o replace transistors by their small-signal models
o re-draw the circuit

Common-Source Amplifier

Midband Small-Signal Equivalent Circuit:Midband Small Signal Equivalent Circuit:
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Note that vgs = vin
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Common-Source Amplifier

Voltage transmittance (voltage gain):Voltage transmittance (voltage gain):
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Common-Source Amplifier

Output Resistance:Output Resistance:
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vgs = 0 → gmvgs = 0 → Ro = rd||RD
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Common-Drain Amplifier 
(Source Follower)
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Source Follower: voltage gain
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Source Follower: Rout
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