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Announcements
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Outline
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1) Cascaded amplifier stages – small signal

2) Discussion/alternate stage gain approach
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Multi-stage (cascaded) amp
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Avo/Rin/Rout Representation

Av = vo/vs = vin1/vs x vin2/vin1 x vo/vin2

Av = 5k/(5k+5k) x (-20) (90k/90k+10k) x 2 (5k/(5k+5k)

= 0.5 x -18 x 1 = -9
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3-Stage Example
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CS CE CC/EF



Stage 1 -- CS
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Stage 2 -- CE
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Stage 3 -- EF
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Combine 3 Stages

Rout = 0.05 kΩ

AV0 = -295AV0 = -6
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Perspective
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1) Analyze cascaded amplifier stages in terms of 

individual stage gain, input/output impedances.

2) Pay attention to cases in which Rin,i depends on 

subsequent stage, or Rout,i depends on previous 

stage (e.g. Rseries of follower includes Rout of previous 

stage)

3) Example used AVo for each stage, then a voltage 

divider between Rout,i and Rin,i+1.  You can also find 

overall AV for a stage by considering Rin,i+1 in 

calculation.



Alternate Stage 1 – CS with RLOAD = Rin2

+

v0

-

D1

ro

RD1

G1

RG1

+

Vgs1

-

gm vgs2

vs

RSOURCE

10 kΩ

1 MΩ

0.62 kΩ12.2 kΩ

gm = 10 mS

Avtotal = vin2/vin1=  -gm (ro || RD1 || Rin2) = - 4.6   

Ro1 = (ro || RD1)

= 0.59 kΩ

vin1 = vs (RG1 /( Rsource + RG1)

= 0.99

Rin2 = 2.1 kΩ
+

vin2

-

2nd Stage
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Alternate Stage 2 – CE with Rin3
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Summary

Av = vo/vs = vin1/vs x vin2/vin1 x vo/vin2 x … 

• Avo/Rin/Rout Representation and chain rule

• Have to calculate stage input/output resistances in order 

to evaluate intermediate voltage gains

• Open-circuit Av, then resistance dividers, or…

• Directly calculate stage i gain in presence of Rin,i+1


