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For low currents: Widlar mirror
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 the relative error is around 2/ N Qy

* Q, must not saturate, i.e. Vg2 0 .

* V,=0 is different from Vg, (and Vg, # Viegs)
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Improved current mirrors: emitter follower

augmented CM
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The current gain of Q, zR;

reduces the gain error
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Improved current mirrors: Wilson CM

Advantages:
* base current mismatch (and so
gain error) virtually eliminated
 very high output impedence
* Q; has a current source at its
emitter!
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Improved current mirrors: full Wilson
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Current mirrors: how to have |, not dependent on Vg ?

m |f I, IS generated using a resistor, it depends on Vg

m The idea iIs that the circuit has to bias
itself

| | — Voo
lree IS @ replica of |, %)P 4 I:J K(vrv i
m here, | ,,=Klggr
m Since each diode-connected device I rer | out

feeds from a current source, both
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Current mirrors: how to have I not dependent on V ?

m The circuit is governed only by | = T H Voo

w
KIREF (I)P :I K(P{ P
m hence can SUppOI’t any current! |
HEFI 'oul

m To uniquely define a current, we add (%) k(¥)
another constraint t “.l.:| " MJ:_I. LN

m here, R, decreases Ily,, while I5,=1,
as they have the same dimensions

m from V55,=Vss,tRslp, It may be found
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m | Independent on V, (but not on
process and T)!!




