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Basics: Amplifiers at Low Frequencies 
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Left  is the equivalent circuit of a bipolar transistor;  eTEm rVIg /1/  , qkTVT / , 

mbe grr /  . CCEAce IVVR /)(  . On the right is the FET model.  goxsatm Wcvg   

(short-gate / velocity saturation model) or ))(/( thgsggoxm VVLWcg    (long-gate / 

mobility limited model) DDSds IVR /])/1[(    
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For the bipolar 
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For the fet: THE EQUATIONS ARE THE SAME IF ß is 

INFINITE! 
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Be warned that in the equations above Rcc, REE and RB are the equivalent resistances 

seen by the transistor. So in, the amplifier circuits below, THINK: "what is the effective 

resistance seen by the transistor?", before plugging into the equations. 
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Amplifier Stages 

Common Emitter and Common Source 
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Common emitter: 
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Common source: 
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Common Collector (emitter follower) and common drain (source follower) 
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for the emitter follower: 

  eLEEBbaseinBin rRRRRRR  1,   

genin

in

gen

in

RR

R

V

V


  

eLeq

Lee

eLeq

Leq

in

out

V
rR

RR

rR

R

V

V
A





  













1
,

B
eeeemitterineeout

R
rRRRR  



Single stage amplifier crib sheet, page 3 

Rgen

Rss

Rout

Rin,gate

Rgg

Vin

Vout

Vgen

RL

 

For the source follower: 
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Common Base and common gate 
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For the common base: 
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For the common gate 
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