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1.5 STABILITY PROBLEM  

Transfer function of feedback amplifier 

 The ideal lose loop transfer function for the feedback amplifier is given by, 

   
 

    
 

Where A-is the open loop transfer function  

β- is the feedback transfer function. 

 Amplifier components and parameters change with frequency and hence its open-

loop gain is a function of frequency.  

 Closed-loop transfer function       is given by 

      
    

          
 

 Assume that the amplifier is direct coupled with constant dc gain A and with 

poles and zeros occurring in the high-frequency band. 

 let us assume that at low frequencies β(s) reduces to a constant value Thus at low 

frequencies the loop gain A(s)β(s) becomes a constant, which should be a 

positive number. 

 For physical frequencies s=jω 

       
     

            
 

 Thus the loop gain A( jω)β( jω) is a complex number that can be represented by 

its magnitude and phase, 

                 

 |          |      

 It is the manner in which the loop gain varies with frequency that determines the 

stability or instability of the feedback amplifier.  

 Consider the frequency at which the phase angle  φ(ω) becomes 180
0
. 

 At this frequency ω180, the loop gain            will be a real number with a 

negative sign. 
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 Thus at this frequency the feedback will become positive. If at ω= ω180.the 

magnitude of the loop gain is less than unity, then that the closed-loop gain Af( 

jω) will be greater than the open-loop gain A( jω).the feedback amplifier will be  

stable. 

 If at the frequency ω180 the magnitude of the loop gain is equal to unity, that 

Af(jω) will be infinite. That the amplifier ill have an output for zero input 

(oscillator). 

The nyquist plot: 

 It can be used to test the stability of the feedback amplifier. 

 The nyquist plot not only determines if a system is stable, it also indicates the 

degree of system stability. 

 

Figure 1.6.1 the nyquist plot of an unstable amplifier 

[source: microelectronic circuits by sedra & smith, page no:870] 

 The radial distance is |  | and the angle is the phase angle φ. the solid-line plot 

is for positive frequencies.  

 The loop gain has a magnitude that is an even function of frequency and a phase 

that is an odd function of frequency, the A plot for negative frequencies can be 

drawn as a mirror image through the real axis. 
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 The nyquist plot intersects the negative real axis at frequency ω180. If this 

intersection ours to the left of the point (-1,0), that the magnitude of loop gain at 

this frequency is greater than unity and the amplifier will be unstable. 

 If the intersection occurs to the right of the point (-1,0) the amplifier will be 

stable. 

 It follows that if the Nyquist plot encircles the point (–1, 0) then the amplifier 

will be unstable.  

 

 


