
Design Notes Expt 5 

 

Setting the differential input resistance 
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So bias current, IO in differential amplifier is  
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Now to design the Widlar current mirror to bias the diff amp stage. 
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Don’t know RE or Iref  

Try IORE = VT 

Then ( )1expOref II =   

OR Set Iref = 10 × IO then  
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Resistor in other branch of CM is  
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Gains 

Gain of differential amplifier 
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Gain of CE stage (assume CC gain is unity) 
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Calculation for input resistance of CC coupling stage 
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Set Ri (CC) to be much bigger than the output resistance of the Diff/ amp stage (which acts as the 
source resistance of the CC stage):  
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(need to try a bias current for the common emitter, CE stage) 

Then get a quadratic equation for the CC bias current. Use this to calculate the gain of the CC stage  
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Output resistance of op-amp (set by another CC stage) 
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 This rbe is that of CC ( bemo rg=β ) 
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The source resistance, RS is the output resistance of the previous stage (CE) – see equation for the 
differential amplifier.   

Set Ro to meet the specification; rearranging gives a quadratic equation for this CC bias current. 
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