
Electronic Circuits 2 (07/1) W.-Y. Choi

Lect. 8: Current Source and Active Load

Three basic amplifier configurations: CS, CD, CG

Common Source
Common Drain
(Source Follwer)

Common Gate

How to implement current sources and active loads?
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Constant current source: ( )2'
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Current mirror

Limitation on Vo? O GS t nV V V≥ −

Assuming Q1, Q2 have same characteristics



Electronic Circuits 2 (07/1) W.-Y. Choi

Lect. 8: Current Source and Active Load

Channel-length modulation

0

O GS
O REF

V V
I I

r
−

= +

Mismatches between IREF and IO

Circuit Model

0

O
REF

V
I

r
+



Electronic Circuits 2 (07/1) W.-Y. Choi

Lect. 8: Current Source and Active Load

( )
( )

2
2

1

/
/REF

W L
I I

W L
=

( )
( )

3
3

1

/
/REF

W L
I I

W L
=

( )
( )

5
5 4

4

/
/

W L
I I

W L
=



Electronic Circuits 2 (07/1) W.-Y. Choi

Lect. 8: Current Source and Active Load

CS amplifier with an active load

Large change in vO with vI change!

v = VDD - vo

Effective Load: ro2

Avo: -gm (ro1 || ro2)


