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Feedback amplifiers: The amplifier in which a part of output is fed back to the input of amplifier is c 

feedback amplifiers. Therefore at the input we have two signals one is source signal and part of output whi 

fed back to input. 
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A feed back is sometimes referred to as a closed loop because the feedback forms a closed 
loop between the input and output. 

 

S.No Parameter  Positive feedback Negative feedback 

1 Phase shift between input and 
feedback signal 

 0 or 3600 1800 

2 input and feedback signal  Both are in phase Are out of phase 

3 Input voltage  Increase Decrease 

4 Output Voltage  Increase Decrease 

5 Voltage gain  Increase Decrease 

6 Distortion  Increase Decrease 

7 Stability  Decrease Increase 

8 Applications  Used in oscillators and 
Schmitt triggers 

Used in amplifiers 
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Feedback network design with R,L,C. Feedback factor ‘β’ is lies between 0 to 1 in –ve feed back am 
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Principle of Feedback Amplifier 

A feedback amplifier generally consists of two parts. They are the amplifier and the feedback circu 

The feedback circuit usually consists of resistors. The concept of feedback amplifier can be understoo 

from the following figure. 
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Negative Feedback 

The feedback in which the feedback energy i.e., either voltage or current is out of phase with the 

input and thus opposes it, is called as negative feedback. 

In negative feedback, the amplifier introduces a phase shift of 180o into the circuit while the 

feedback network is so designed that it produces no phase shift or zero phase shift. Thus the 

resultant feedback voltage Vf is 180o out of phase with the input signal Vin. 

Though the gain of negative feedback amplifier is reduced, there are many advantages of 

negative feedback such as 

• Stability of gain is improved 

• Reduction in distortion 

• Reduction in noise 

• Increase in input impedance 

• Decrease in output impedance 

• Increase in the range of uniform application 

• Improves the frequency response 

• Increases the Bandwidth 

• It is because of these advantages negative feedback is frequently employed in amplifiers. 
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Classification of negative feed back amplifiers is based on the method of mixing and sampling emplo 
 

 

Voltage series feedback amplifier. 1. Series-Shunt Feedback (Voltage Amplifier) 
 
 

 

Current shunt feedback amplifier. 
2. Shunt- eries Feedback (Current amplifier) 

 

 

Current series feedback amplifier. 

Voltage shunt feedback amplifier 

3. Series-Series Feedback (Transconductance amplifie 

 
4. Shunt-Shunt Feedback (Transresistance amplifier) 
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Voltage-Series Feedback 

In the voltage series feedback circuit, a fraction of the 

output voltage is applied in series with the input voltage 

through the feedback circuit. This is also known as shunt- 

driven series-fed feedback, i.e., a parallel-series circuit. 

The following figure shows the block diagram of voltage 

series feedback, by which it is evident that the feedback 

circuit is placed in shunt with the output but in series with 

the input. 
 

As the feedback circuit is connected in shunt with th 
the series connection with the input, the input impe 

output, the output impedance is decreased and due to 
ance is increased. 
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Voltage-Shunt Feedback 
 

In the voltage shunt feedback circuit, a fraction 
output voltage is applied in parallel with the 

of the 
input 

voltage through the feedback network. This 
known as shunt-driven shunt-fed feedback 
parallel-parallel proto type. 
The below figure shows the block diagram of 

is also 
i.e., a 

voltage 
shunt feedback, by which it is evident that the feedback 
circuit is placed in shunt with the output and also with 
the input. 

As the feedback circuit is connected in shunt ith the output and the input as well, both the outp 
impedance and the input impedance are decrease . 
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Current-Series Feedback 

In the current series feedback circuit, a fraction of the 

output voltage is applied in series with the input voltage 

through the feedback circuit. This is also known as series- 

driven series-fed feedback i.e., a series-series circuit. 

The following figure shows the block diagram of current 

series feedback, by which it is evident that the 

circuit is placed in series with the output and also 

input. 

eedback 

with the 

As the feedback circuit is connected in series with the output and the input as well, both the output 
impedance and the input impedance are increased. 
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Current-Shunt Feedback 

In the current shunt feedback circuit, a fraction of the 

output voltage is applied in series with the input voltage 

through the feedback circuit. This is also known as series- 

driven shunt-fed feedback i.e., a series-parallel circuit. 

The below figure shows the block diagram of current 

shunt feedback, by which it is evident that the feedback 

circuit is placed in series with the output but in parallel 

with the input. 

As the feedback circuit is connected in series with the output, the output impedance is increased and due to 
the parallel connection with the input, the input impedance is decreased. 
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Voltage series feedback amplifier: 



 

 

 

 

 

Current-Series Feedback 
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Characteristics 

Types of Feedback 

Voltage-Series Voltage-Shunt Current-Series Current-Shunt 

Voltage Gain Decreases Decreases Decreases Decreases 

Bandwidth Increases Increases Increases Increases 

Input resistance Increases D creases Increases Decreases 

Output resistance 
Decreases Decreases Increases Increases 

Harmonic 

distortion 
Decreases Decreases Decreases Decreases 

Noise Decreases Decreases Decreases Decreases 



 

 

 

 

 

 

Impedance 

 

 

 

t Impedance 



 

 

 

 

Gain stability and Sensitivity with negative feedback: 
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Magnitude of relative change in gain is reduced by the 

factor (1+Aβ) compared with out feedback 

 

 

 

 

 

 

 

 

 

 

 

This implies that if there occurs a variation by certain amount in the gain A of the main amplifier, the gai 

of the feedback system is not altered as much i.e., the gain variation is desensitized by negative feedback 
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Effect of negative feedback on gain and bandwidth: The gain with negative feedback is 

 

Feedback gain is reduced the factor 1+Aβ compare with open loop gain A . 

 

for 
 

overall gain is approximately 
 

 

We know, for practical amplifiers the open loo 

drops at low and high frequencies due to the 

device and circuit capacitance. 

gain 

active 

The product of gain and bandwidth is same for with 

and without feedback. So gain reduces then 

Bandwidth Increase in negative feedback amplifiers. 

Due to negative feedback bandwidth is more compare 

without feedback. 
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The feedback network is purely resistive (linear 

frequency even though basic amplifier gain is 

frequency is reduced due to negative feedback. 

element), the gain with feedback is not dependent 

frequency dependent. Varying amplifier gain wi 

 

 

 

 

 

 

 

 

 
Nf is noise with negative feedback , 

N is noise without feedback 
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