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APPROXIMATE HYBRID EQUIVALENT CIRCUIT 

 

The analysis using the approximate hybrid equivalent circuit of Fig.1 for the common-emitter 

configuration is very similar to that just performed using the re model. Although time and 

priorities do not permit a detailed analysis of all the configurations discussed thus far, a brief 

overview of some of the most important will be included in this section to demonstrate the 

similarities in approach and the resulting equations. 

 

Fig.1: Approximate common-emitter hybrid equivalent circuit. 

 

hie  = βre,   hfe = β,   hoe = 1/ro,   hfb= - α,   and hib =  re 

 

Fixed-Bias Configuration 

the small-signal ac equivalent network will appear as shown in Fig. 8.38 using the approximate 

common-emitter hybrid equivalent model. 

Fig.2: Fixed-bias configuration. 
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Fig.3: Substituting the approximate hybrid equivalent circuit into the ac equivalent network of 

Fig.2 

 From Fig.3 

From Fig.3 

 

 

 



College of Engineering                                                                                                 stage / second 

Dept. of the electrical power and Machine                                                                   Date: Mon15/12/2014 

Subject/ ANALOG ELECTRONIC                                                                              Time/ 3 hours                                

Assist. Lecturer: AMMAR ISSA ISMAEL 

 
 

Voltage-Divider Configuration 

 
Fig.4: Voltage-divider bias configuration. 
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Unbypassed Emitter-Bias Configuration 

 
Fig. 5:CE unbypassed emitter-bias configuration. 
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Or  

 

COMPLETE HYBRID EQUIVALENT MODEL 

 
Fig.6: Two-port system. 

 
 

Fig.7: Substituting the complete hybrid equivalent circuit into the two-port system of Fig.6 
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Note that the current gain will reduce to the familiar result of Ai  = hf  if the factor hoRL is 

sufficiently small compared to 1.    

Voltage Gain, Av = Vo/Vi 

Applying Kirchhoff’s voltage law to the input circuit results in 

Vi =  Iihi + hrVo 

Substituting Ii = (1 + hoRL)Io/hf  and Io = Vo/RL from above results in 

 
In this case, the familiar form of Av = -hfRL/hi will return if the factor (hiho _ hf hr)RL is 

sufficiently small compared to hi. 
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The familiar form of Zi  = hi will be obtained if the second factor is sufficiently smaller than the 

first. 

 

 
In this case, the output impedance will reduce to the familiar form Zo = 1/ho for the transistor 

when the second factor in the denominator is sufficiently smaller than the first 
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Fig.9: Substituting the complete hybrid equivalent circuit into the ac equivalent network 

 

A Thévenin equivalent circuit for the input section of Fig. 8.50 will result in the input equivalent 

of Fig.10 since ETh = Vs and RTh = Rs = 1 k_ (a result of RB = 470 kΩ being much greater than 

Rs =1 kΩ). In this example, RL = RC and Io is defined as the current through RC 

 

Fig.10: Replacing the input section of Fig.9 with a Thévenin equivalent circuit. 
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b) 

 

 

c) 

 

 

 

a) 

d) 
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Exercises  
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