Basic Current Mirrors and Single-
Stage Amplifiers
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Common-Source Amplifier
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Source-Follower or Common-Drain Amplifier
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g1 denotes the body effect. (941 =9mp1)
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Common-Gate Amplifier
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Common-Gate Amplifier

_]__tl_) | ¢ O Vou

+
9s' § (gm1+gs1)vs1 st $ RL $

US1 Lrin -
R, 5
9]
Vin Vv g +g +g
d
VOU‘(GL+gd51)_Vslgdsl_(gml+gsl)vsl =0 =) L k sl
Vsi GL"'gdsl
o ____ G
Vi Om1 +9s1 + 94
in G5+ ml sl sl
1+gd5I/GL
A, = Vout _ GS Umi +9s1 + Qs
vy = — =

Vin (G +gm'] + Qs +gd$1j G|_+gds]
° 1+ gd51/GL

—



Source-Degenerated Current Mirrors
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High-Output-Impedance Current Mirrors

Cascode Current Mirror Wilson Current Mirror
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Cascode Current Mirror
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CASCODE Gain Stage

telescopic-cascode amplifier folded-cascode amplifier
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Telescopic-Cascode Amplifier
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The folded-cascode amplifier is analyzed similarly.



Differential Pair

After a few manipulation, it
IS proven that:
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Frequency Response
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Frequency Response
Common-Source Amplifier
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Frequency Response
Common-Source Amplifier
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If the poles are complex conjugate, we will write the above transfer function as follows:
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Similarly, we can analyze the C.D and C.G amplifiers.



Frequency Response
CASCODE Amplifier
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