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Simple Current Mirror

Bipolar
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Simple Current Mirror MOS
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Simple Current Mirror MOS
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Including the effect of Early voltage:
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Simple Current Mirror with Beta Helper
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Simple Current Mirror with Degeneration
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Cascode Current Mirror Bipolar
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Cascode Current Mirror MOS

lrer(¥) If M1—My4 are identical:

j “O IO ~ IREF
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Ro = ro1 + ro2 + 9m2ro1ro2

Msﬂ 1 %NH Vo(min) = Vt + Vov3 + Vov2
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Wilson Current Mirror Bipolar
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Wilson Current Mirror MOS
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Widlar Current Source Bipolar
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Widlar Current Source

—Vss

MOS

Vgs1 — Vgs2 —IoR2 =0

IoR2 + Vov2 — Voy1 =0

2
_ _J K'(W/L)> + Jk'(W/L)z

‘|‘ 4R2Vov1

2R>

ELEN 326 - Aydin I. Karsilayan - Current Mirrors

12



