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Transistor AC Models 

  To visualize the operation of a transistor in an amplifier circuit, it is often useful to 

represent the device by a model circuit that uses various internal transistor parameters to 

represent its operation. 
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r - parameters 

 Transistor models used both : r- parameters and   h - parameters 

Short  << 

open  << 
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h - parameters 

  A manufacturer’s datasheet typically specifies h (hybrid) parameters : hi, hr, hf, and ho  

Relationships of h Parameters and r Parameters 
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Comparison between βac and βDC  

  If you pick a Q-point on the 

curve and cause the base current 

to vary an amount ΔIB then the 

collector current will vary an 

amount ΔIC 

  For a typical transistor, a graph 

of IC versus IB is nonlinear 
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Three Amplifier Configurations 

The common-emitter               The common-base                            The common-collector 

• Input is at the base 

• Output is at the collector. 

• Emitter is at ac ground 

• High voltage gain 

• High current gain 

• Phase inversion 

• Input is at the emitter 

• Output is at the collector 

• Base  is at ac ground. 

• High voltage gain 

• Low input resistance 

 

• Input is at the Base 

• Output is at the emitter 

• Collectors at ac ground. 

• Voltage gain ~ 1 

•  Called also Voltage Follower 

•  No phase inversion 
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The Common-Emitter Amplifier 

  CE amplifiers exhibit high voltage gain and high current gain. 
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The Common-Emitter Amplifier 

DC Analysis 


