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BJT FREQUENCY ANALYSIS

 Frequency response of RC 
Coupled amplifier: 

 Fig. (1) shows the frequency 
response of RC coupled amplifier. 
The horizontal scale is a 
logarithmic scale to permit a plot 
extending from low to high 
frequency regions. The frequency 
range is divided into 3 regions. 

 (i) Low frequency region. 

 (ii) Mid frequency region. 

 (iii) High frequency region. 

 The drop in the gain at low 
frequencies 

 FIG 1



 Frequency response 

of transformer 

coupled amplifier: 

 Fig.(2) shows frequency 

response of transformer 

coupled amplifier. The 

magnetizing inductive 

reactance of the 

transformer winding is 

XL=2πfl. At low 

frequencies the gain 

drops due to small value 

of XL. 

 At f=0 (DC) there is no 

change in flux in the 

core. As a result the 

secondary induced 

voltage or output voltage 

is zero and hence the 

gain. At high frequencies 

the gain drops due to 

stray capacitance 

between the turns of 

primary and secondary 

windings. 



 FIG 3

 Frequency response of 
direct coupled 
amplifier: 

 Fig. (3) shows frequency 
response of direct coupled 
amplifier. Since there are 
no coupling or bypass 
capacitors, there is no drop 
in gain at low frequencies. 
It has a flat response to the 
upper cut-off frequency. 
Gain drops at high 
frequencies due to device 
internal capacitances and 
the stray wiring 
capacitance 



 Half power 
frequencies and 
bandwidth: 

 The frequencies f1 and f2 
at which the gain is 
0.707 Avmid are called 
cut-off frequencies or 
corner frequencies or 
break frequencies. f1 is 
called the lower cut-off 
frequency and f2 is called 
the upper cut-off 
frequency. 

 Bandwidth or pass band 
of the amplifier is 



 BW= f2- f1----- (1) 

 The output voltage in the mid 

band is |VO|=| Avmid | |Vi| 

 Output power in the mid band 

is 





NORMALIZED GAIN V/S FREQUENCY PLOT: 

 The normalized gain is obtained by dividing the 

gain at each frequency by the mid band gain 

Avmid. 

 Therefore normalized gain  









 The resistance of the transistor between base-

emitter is hie



Using voltage division rule in the circuit of the 

voltage applied to the amplifier is





 In the mid frequency band, f is large. As a result



This condition is satisfies  



 Effect of output coupling capacitor CC on 
low frequency response : 

 The output coupling capacitor CC couples the 
output of the BJT to the load. The equivalent 
circuit on the output side by neglecting the effect 
of CS and CE by treating them as short circuits is 
as shown in Figure









Effect of Emitter bypass capacitor CE on low frequency 

response : The equivalent circuit considering the effect of CE is 

as shown in Fig. Hence the effect of CS and CC are neglected. 



 AC equivalent circuit using hybrid model

 Re is the AC equivalent resistance seen by Ce. To 

find Re, VS is reduced to 0. 



 Let Z’= RSǁ R1 ǁ R2 .

















 High Frequency Response of BJT amplifier: 

 In the high frequency response of BJT amplifier, the upper 3dB cut-
off point is defined by the following factors. 

 (i) The network capacitance which includes the parasitic capacitances 
of the transistor and the wiring capacitances. 

 (ii) The frequency dependence of short circuit current gain 














