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Amplifiers

Output signal should be faithful replica
of input signal 

with desired amount of amplification

Need linear transfer characteristics
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Equivalent circuit models for an amplifier

Ri: Input Resistance

AvO: Open-Circuit Voltage Gain

RO: Output Resistance

Ais: Short-Circuit Current Gain
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Voltage Amplifier

Current Amplifier

Various types of amplifiers
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Transconductance Amplifier

Transimpedance (Transresistance) Amplifier
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How can we make amplifiers with MOSFET(s)?

Three basic configurations: CS, CD, CG

Common Source
Common Drain
(Source Follwer)

Common Gate
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CS Amplifiers

How does it work?

vGS iD vout
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CS Amplifiers small-signal model
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CS Amplifiers

Signal Swing?

Max. vOUT? VDD

When MOSFET is in cut-off

Min. vOUT?

When MOSFET enters triode region

vDS = vGS - VT

vOUT - VSS = VGG – VSS - VT (ignoring vs)

vOUT,min = VGG - VT
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CS Amplifiers small-signal model

For large Avo, RD should be large

Good transconductance amplifier

But large RD is not desirable

Use current source instead of RD
(active load)
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CS Amplifier with current source 
(active load)



Electronic Circuits 2 (07/1) W.-Y. Choi

Lect. 5: Amplifiers (1)

CS Amplifier with current source 
(active load)

Av =

small-signal model

?

Rin = ?

- gm (ro//roc)

Rout = ?


