
                               Analog Electronics (15EC32)  

                          Module-1  BJT AC Analysis        Class : III Sem 

 Staff Incharge  : S B Akkole  Asst. Prof ECE dept.  Hirasugar Institute Of Tech. Nidasoshi 

Syllabus: BJT AC Analysis: BJT Transistor Modeling, The re transistor 

model, Common emitter fixed bias, Voltage divider bias, Emitter follower 

configuration. Darlington connection- DC bias; The Hybrid equivalent model, 
Approximate Hybrid Equivalent Circuit- Fixed bias, Voltage divider, Emitter 
follower configuration; Complete Hybrid equivalent model, Hybrid π Model. 

Objectives: 
• Become familiar with the r e , hybrid, and hybrid p models for the BJT 

transistor. 

•  Learn to use the equivalent model to find the important ac parameters 
for an amplifier. 

•  Understand the effects of a source resistance and load resistor on the 
overall gain and 

• characteristics of an amplifier. 

•  Become aware of the general ac characteristics of a variety of important 
BJT configurations.  

Referred Text: Electronic Devices and Circuit Theory by Robert Boylestad 

and Louis Nashelsky 
: 

BJT Transistor Modeling: The key to transistor small-signal analysis is 

the use of the equivalent circuits (models) to be introduced in this chapter. 
 
A model is a combination of circuit elements, properly chosen, that best 

approximates the actual behavior of a semiconductor device under 
specific operating conditions. 
 

Once the ac equivalent circuit is determined, the schematic symbol for the 
device can be replaced by this equivalent circuit and the basic methods of 

circuit analysis applied to determine the desired quantities of the network. 
 
The r e model is really a reduced version of the hybrid p model used almost 

exclusively for high-frequency analysis. This model also includes a connection 
between output and input to include the feedback effect of the output voltage 

and the input quantities. 
 
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 
 

THE re TRANSISTOR MODEL 
 
Common-Emitter Configuration 

The equivalent circuit for the common-emitter configuration will be constructed 
using the device characteristics and a number of approximations. Starting with 
the input side, we find the applied voltage V i is equal to the voltage V be with 

the input current being the base current Ib as shown in Fig. 5.8 . 
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re- Common Emitter - Fixed bias configuration 

• Small signal ac analysis includes determining the expressions for the 
following parameters in terms of Zi, Zo and AV in terms of  – β, re, ro and– RB, 

RC.Also, finding the phase relation between input and output . The values of β, 
ro are found in datasheet • The value of re must be determined in dc condition 

as re = 26mV /IE  
                                                                                  

  
 

 
 

    

 
 

                  



 
 

 
 



 
 
 

 



 
 
 



 
 

 
 
 



 

 

 
 



 
 

 



 

 
 



 

 



 
 



 

 
 



 



 
 

 



 

 
 
 



 

 
 

  

                            
 
 

 



 
 

 
 



 
 

 
 

                                                

  
 
 

 
 
 

 
 

 
 
 

 
 
 



 

 
 

 



 

 



 
 

 

 
 

 
 
 
 



 

 
 

 



 
 

 
 

   
 

 
 
 



 
 

 
 
 

 
 
 
 



 
 

 



 

 

 

 

 



 

 



 



 

 

 

 

 

 

 

 

 


