Lect. 8: Current Mirror and Cascode Amplifier
(Razavi 9.1, 9.2) ==

Various bias techniques for MOS circuits

(c)

How can we make
a constant current source
with MOS?
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Lect. 8: Current Mirror and Cascode Amplifier

Constant current source: 1 W 2
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Lect. 8: Current Mirror and Cascode Amplifier

Mismatches between Iz and |,

Due to channel-length modulation
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Lect. 8: Current Mirror and Cascode Amplifier

(Without r, consideration)

2 = IREF
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Lect. 8: Current Mirror and Cascode Amplifier

CS with Current Source as an active load

vI )D

- Ay -Gm1 (foq [l ro2)

PMQOS current mirror provides bias
and large resistance (Active Load)
as well as bias current!

=» Good for IC!
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Lect. 8: Current Mirror and Cascode Amplifier

CS
Stage Follower
Voo |.J
: .
T Voutt T Vout2
Voo
Vint 0—"._1 Vin °—||:-L
IrRer = . L
= Mper

Electronic Circuits 2 (15/1) &) W.-Y. Choi




Lect. 8: Current Mirror and Cascode Amplifier

Cascode Amplifier
VDD
4
Vout

Vo1 5 M,
X
Vino_ll.: M 4

Assume ideal current source
for simplicity
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- Rm’?
- I:zout'
{ Rout (From CS with Degeneration
in Lect 5)
Vino— |, M,

Rout: (1 + ger)Rs + r-O

Rg
-> ger Rs

- R, for cascode: g5 gof o

Cascoding MOS transistors
enhances impedance by factor or g, I,
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Lect. 8: Current Mirror and Cascode Amplifier

A, for Cascode Amplifier _
- Can be viewed as CS+CQG
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X Ay = 9m19m2 o2 Mo

V.
in€ "-_j.M 1 =>» Effectively CS amplifier with R, = 9rolo2loq

Larger gain or faster for the same gain

Less V,, range
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Lect. 8: Current Mirror and Cascode Amplifier

With cascoded PMOS transistors for the current source

Vb2 ._“.:.r M,
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Lect. 8: Current Mirror and Cascode Amplifier

Homework(1)

Determine |, in following circuits. Assume all MOS transistors are in saturation
and the influence of ry can be ignored.
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Lect. 8: Current Mirror and Cascode Amplifier

Homework(2)

Determine the output impedance of circuits shown below. All transistors are in
saturation and g, fo >> 1

{Rout

o; Rout
Vb1 =, M,
Vi1 M,
Rg
| g7 M,

(@) (b)
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