
Summary of Discrete MOS Amplifiers•
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Common Drain (Source Follower):
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Common Source:

Av = −gm(ro ‖ RD ‖ RL)

Ri = RG

Ro = RD ‖ ro

fp3 =
1

2πCs[RS ‖ (1/gm)]

Common Source with Source Resistance:
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RAv = −
gm(RD ‖ RL)

1 + gmRS + (RD ‖ RL)/ro

Ri = RG

Ro = RD ‖ [ro(1 + gmRS)]

Common Gate:
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Av = gm(ro ‖ RD ‖ RL)

Ri = RS ‖
1 + (RD ‖ RL)/ro

gm

Ro = RD ‖ [ro(1 + gm(RS ‖ Rsig))]

• fl = Σjfpj and fp1 = 1/[2πCc1(Ri +Rsig)] and fp2 = 1/[2πCc2(RL +Ro)]
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Summary of Discrete BJT Amplifiers•
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Common Collector (Emitter Follower):

Av =
gm(ro ‖ RE ‖ RL)

1 + gm(ro ‖ RE ‖ RL)

Ri = RB ‖ [rπ + β(ro ‖ RE ‖ RL)]

Ro = RE ‖ ro ‖
rπ +RB ‖ Rsig
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Common Emitter:

Av = −gm(ro ‖ RC ‖ RL)

Ri = RB ‖ rπ

Ro = RC ‖ ro

fp3 =
1

2πCE[RE ‖ (1/gm + (RB ‖ Rsig)/β)]
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Common Emitter with Emitter Resistor:

Av ≈ −
gm(RC ‖ RL)

1 + gmRE

Ri = RB ‖ [rπ + (1 + β)RE]

Ro = RC ‖

[

ro

(

1 +
βRE

rπ +RE +RB ‖ Rsig

)]

Ro ≈ RC
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Common Base:

vo
vi

= gm(ro ‖ RC ‖ RL)

Ri = RE ‖ rπ ‖
1 + (RC ‖ RL)/ro

gm

Ro = RC ‖ [ro(1 + gm(RE ‖ rπ ‖ Rsig))]

fp3 = 1/[2πCbRCB] RCB ≡ RB ‖ [rπ + (1 + β)(Rsig ‖ RE)]

• fl = Σjfpj and fp1 = 1/[2πCc1(Ri +Rsig)] and fp2 = 1/[2πCc2(RL +Ro)]
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