Design of Analog CMOS
Integrated Circuits

<Chapter 5>
Passive and Active Current Mirrors
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5.1 Basic current mirrors

O Application
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(1 Basic current mirrors

v QLA MOl reference current (Igr) S Bt= 1) 0|2 AHE0HH A JHE

current source=S = AFSHCY.
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O current mirror Ol
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5.2 Cascode current mirrors

Q Current mirror @ A#0 (channel length modulation 11 21)
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(d Cascode current source

v" channel-length modulation S &2 =& = UL,
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3 Cascode mirror 8l M 2| voltage headroom
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1 Low-voltage cascode mirror
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J Low-voltage cascode using a source follower level shifter

Vess ~ Vrgs = Vs
?
Vi = Vv — Vs

V= Vas1 + Vgso — Vs — Viass

= Ves:1 — Vs

M is at the edge of the triode region

Vpsz = Vpsi
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5.3 Active current mirrors
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U Diftferential pair with active current mirrors

M, and M, are identical.
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J Large-signal analysis
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J Small-signal analysis (1)

v Asymmetric swings, P = virtual ground.
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where the factor 2 accounts for current copying action of M5 and M.
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J Small-signal analysis (2)
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O Common-mode E4A
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