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Simple Current MirrorSimple Current Mirror Bipolar

Ro = ro2 =
VA

IC2

VO(min) = VCE2(sat)

If the transistors are not identical:

IO =
IS2

IS1
IREF

1

1 +
1 + (IS2/IS1)

β

Including the effect of Early voltage:

IO =
IS2

IS1
IREF

1 +
VCE2 − VCE1

VA

1 +
1 + (IS2/IS1)

β
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Simple Current MirrorSimple Current Mirror MOS
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Simple Current MirrorSimple Current Mirror MOS
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Simple Current Mirror with Beta HelperSimple Current Mirror with Beta Helper
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Simple Current Mirror with DegenerationSimple Current Mirror with Degeneration
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Cascode Current MirrorCascode Current Mirror Bipolar
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Cascode Current MirrorCascode Current Mirror MOS
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Wilson Current MirrorWilson Current Mirror Bipolar
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Wilson Current MirrorWilson Current Mirror MOS
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If M1–M4 are identical:
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Widlar Current SourceWidlar Current Source Bipolar
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Widlar Current SourceWidlar Current Source MOS
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