
 

 

 

 

CE short circuit current gain using hybrid- π model: 

Figure 4.6.1 shows the Hybrid- π model for a single transistor with a 

resistive load RL. 

 

 

Figure 4.6.1 Hybrid- π model for a single transistor with a resistive load RL 

 

  



 

 

 

 

 

Figure 4.6.2 Simplified Hybrid pi model 

Diagram Source Brain Kart 

V b’e = IbZ 

Z= V b’e / Ib 

The current gain for the circuit figure  4.6.2  is, 

 

Figure  4.6.3  shows the Frequency Vs Current Gain 

 

 

Figure 4.6.3 Frequency Vs Current Gain 

 



 

 

 

 

 

 

 

fβ (Cutoff frequency): 

  It is the frequency at which the transistor short circuit CE current gain drops 

by 3dB or 1/√√2 times from its value at low frequency. It is given as, 

 

  

fα (Cut-off frequency): 

  It is the frequency at which the transistor short circuit CB current gain drops 

by 3dB or 1/√√2 times from its value at low frequency. 

 The current gain for CB configuration is given as, 



 

 

 

 

 

 

Parameter fT: 

 It is the frequency at which short circuit CE current gain becomes unity. 

at f = fT, 

  

 

The ratio of fT / fβ is quite large compared to 1. 

     fT = gm / 2πCe 

  

 

 



 

 

 

 

Current gain with resistive load: 

 

For further simplification in figure 4.6.4, 

At output circuit value of Cc can be calculated as, 

 

 

Figure 4.6.4. Simplified hybrid – π model for CE with RL  

Diagram Source Brain Kart 

 

 

  



 

 

 

 

 

fH is the frequency at which the transistor gain drops by 3dB or 1/√2 times from its 

value at low frequency in figure 4.6.5. It is given as 

 

 

Figure 4.6.5. Variation  fH with RL 

Diagram Source Brain Kart 



 

 

 

 

Current gain including source resistance: 

Figure 4.6.6. shows hybrid pi   Equivalent circuit with current source  

 

Figure 4.6.6.  Equivalent circuit with current source  

Diagram Source Brain Kart 

 

Voltage gain including source resistance:  

 
 



 

 

 

 

Cutoff frequency including source resistance:  

 

 

 

 

 

 

 



 

 

 

 

Gain Bandwidth Product:  

i. Gain Bandwidth Product for Voltage:  

 
 

ii. Gain Bandwidth Product for current:  

 
 

 




