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BJT Common Emitter Simple current source

RL =ro2

Gm = —9m1

e
Y0 — Gm(Ro || RL)

ECEN 326 Electronic Circuits - Aydin I. Karsilayan - Active Loads 1



MOS Common Source Simple current source
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BJT Common Emitter Cascode current source
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MOS Common Source Cascode current source
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BJT Cascode Passive load

Ro = (ro1 || rz2) + ro2 + Im2(ro1 || rx2)ro2
Vo Ro = (Brg2

\‘Qz Gm ~ —9m1

Vv
W 7=Gm(Ro | RL)

ECEN 326 Electronic Circuits - Aydin I. Karsilayan - Active Loads 5



MOS Cascode Passive load
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BJT Cascode Simple current source
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MOS Cascode Simple current source
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BJT Cascode Cascode current source
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MOS Cascode Cascode current source
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BJT Differential Pair Simple current source
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BJT Differential Pair

Differential-mode half circuit
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BJT Differential Pair

Common-mode half circuit

§ % Ro = Bro1
R
Ljo—o+ RL prm— I’03
Ro—l Voc
- I9mi1
— 1. Q1 L Gm ~ — For
14+ 9dmirtor + —
Fo1l
i lo7 Voc

— = Gm(Ro || RL)
Vic

ECEN 326 Electronic Circuits - Aydin I. Karsilayan - Active Loads



MOS Differential Pair Simple current source
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MOS Differential Pair

Differential-mode half circuit
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MOS Differential Pair Common-mode half circuit
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BJT Differential Cascode Cascode current source

————
Vee
Q?E SQ8 Q13
Qs Oc Q12
+ Vg +
Vo Vo
oo Y O
(© Irer Q Q,

ECEN 326 Electronic Circuits - Aydin I. Karsilayan - Active Loads 17



MOS Differential Cascode Cascode current source
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BJT Differential Pair Simple current mirror
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MOS Differential Pair Simple current mirror
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BJT Differential Cascode

Cascode current mirror

Vee
Q7 SQS
Qs Qs
R 1
CD'REF Vg Ro—l A
Q3 > I \AQ4 I
—1.Q1 Q2

o ! "o

Ro = (Oroa

Bro6

R, ~
L 2

Gm =~ —9m1

Vo
v Gm(Ro || RL)
|

ECEN 326 Electronic Circuits - Aydin I. Karsilayan - Active Loads 21



MOS Differential Cascode Cascode current mirror
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