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Common Emitter Configuration
The emitter current IE can be approximated as:
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From which we get:

Emitter resistance
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Common Emitter (CE) Amplifier

Bias: Choose R1 & R2 to set VBVE is then set. Choose RE to set IE~IC. 
Quiescent point of Vout will be determined by RC. Emitter is an AC short.
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Incremental Model for CE Amplifier

1 2BR R R 

Hybrid- model (ignoring rx)

i
in B

i

vR R r
i   

B inSometimes R r and R r  

r

E

ro

+

-

gmv

vout

RCvin

C

RB

Rsig

+
v

-

RL

B

+

vi

-

ii io



ECE 342 – Jose Schutt‐Aine 5

 
 

B o C L
o m sig

B sig

R r r R R
v g v

R r R




 


  


iv v
 o m o C Lv g v r R R   

 o
v m o C L

i

vA g r R R
v

    

gain from base to collector

, sig
B i

sig

v r
and if R r v

r R



 

 

 
sig in sig B

i
in sig B sig

v R v R r
v

R R R r R




 
 




CE Amplifier



ECE 342 – Jose Schutt‐Aine 6

Open-circuit voltage gain:
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and for the case where BR r

CE Amplifier
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Output Impedance
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It can be seen that if Rsig >> r, the gain will be highly dependent on . This is not 
good because of  variations
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