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Agenda

Amplification in the AC Domain

BJT transistor Modeling

The re Transistor Model (small signal analysis) (1)
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Amplification in the AC Domain
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Amplification in the AC Domain

The superposition 
theorem is applicable for 
the analysis and design 

of the DC and AC 
components of a BJT 

network, permitting the 
separation of the 

analysis of the dc and ac 
responses of the system. 
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BJT Transistor Modeling
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BJT Transistor Modeling

Ac analysis
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BJT Transistor Modeling (1 of 2)

7

• A model is a combination of circuit elements, properly chosen, that best 
approximates the actual behavior of a semiconductor device under specific 
operating conditions.

• Any electronic system has some important parameters have to be determined
o Input and Output Voltage
o Input and Output Impedance
o Input and Output Current



BJT Transistor Modeling (2 of 2)
• The ac equivalent of a transistor network is obtained by: 

1. Setting all dc sources to zero and replacing them by a   
short-circuit equivalent  

2. Replacing all capacitors by a short-circuit equivalent  
3. Removing all elements bypassed by the short-circuit 

equivalents introduced by steps 1 and 2  
4. Redrawing the network in a more convenient and 

logical form 
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The re Transistor Model
• Common Emitter Configuration

• Common Base Configuration

• Common Collector Configuration

• re Model in Different Bias Circuits
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The re Transistor Model (CE)
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The re Transistor Model (CE)
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The re Transistor Model (CB)
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The re Transistor Model (CC)

• For the common-collector configuration, the model defined for the 
common-emitter configuration of is normally applied rather than 
defining a model for the common-collector configuration.
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npn versus pnp 

• The dc analysis of npn and pnp configurations is quite different in the sense that 
the currents will have opposite directions and the voltages opposite polarities. 

• However, for an ac analysis where the signal will progress between positive and 
negative values, the ac equivalent circuit will be the same.



C.E. Fixed Bias Configuration

14



C.E. Fixed Bias Configuration (Phase relationship)
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C.E. Fixed Bias Configuration (Example)
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C.E. Voltage-Divider Bias
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C.E. Emitter Bias Configuration (Un-bypassed without ro)
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C.E. Emitter Bias Configuration (Un-bypassed without ro)
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C.E. Emitter Bias Configuration (Un-bypassed with ro)
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C.E. Emitter Bias Configuration (bypassed)

Same as CE fixed bias config.
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Portion bypassed



C.E. Emitter Bias Configuration (Example)
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C.E. Emitter Bias Configuration (Example)
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