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Outline of this Lecture

• Feedback Amplifier

• Types of Feedback Amplifiers

• Voltage Amplifier

• Transconductance Amplifier
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Feedback Amplifier

Amplifiers are usually classified into two groups: open-loop

amplifiers and closed-loop (feedback) amplifiers

In amplifier design, feedback is usually applied to achieve one or

more of the following goals:
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▪ Make the value of the gain less sensitive to

variations in the values of circuit components

▪ Extend the Bandwidth

▪ Modify the input and output resistances



Feedback Amplifier

The basic idea of feedback is to trade off gain for other desirable

properties.

The most important parameter of any feedback amplifier is the

amount of feedback.

The amount of feedback is factor by which the gain is reduced,

by which the circuit is desensitized, by which the input resistance

of a voltage amplifier is increased, by which the bandwidth is

extended, and so on.
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General Feedback Structure
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General Feedback Structure

Supplied signal

Input signal to the basic amplifier

Output signal

Feedback signal
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Properties of Negative Feedback

Gain Desensitivity
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Properties of Negative Feedback

Bandwidth Extension
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Properties of Negative Feedback
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Properties of Negative Feedback

Bandwidth Extension

The Gain-Bandwidth product of a single 

pole amplifier remains constant



Feedback Amplifier

Based on the input signal to be amplified and on the desired form

of output signal, amplifiers are classified into four categories:
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Amplifier Types

Voltage amplifier Current amplifier

Transresistance amplifier Transconductance amplifier



Feedback Amplifier

Based on the input signal to be amplified and on the desired form

of output signal, amplifiers are classified into four categories:
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Amplifier Type

Voltage Amplifier Voltage Voltage

Current Amplifier Current Current

Transconductance Amplifier Voltage Current

Transresistance Amplifier Current Voltage



Feedback Amplifier

Voltage signals are added or

subtracted (mixed) in series

fashion

Current signals are mixed in

parallel (shunt) fashion

Voltage is sampled in a parallel

(shunt) fashion

Current is sampled in a series

fashion

Feedback Amplifier Types

Sampling and Mixing
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Feedback Amplifier Types

Voltage Amplifier
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Feedback Amplifier Types

Current Amplifier
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Feedback Amplifier Types

Transconductance Amplifier
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Feedback Amplifier Types

Transresistance Amplifier
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Series-Shunt Feedback Topology
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Series-Shunt Feedback Topology

The Ideal Case
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Series-Shunt Feedback Topology

The Ideal Case

Series connection always increases the resistance while parallel 

(shunt) connection always decreases the resistance.
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Series-Shunt Feedback Topology

The Practical Case
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Series-Shunt Feedback Topology

The Practical Case
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Series-Series Feedback Topology
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Series-Series Feedback Topology

The Ideal Case
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Series-Series Feedback Topology

The Ideal Case



Transconductance Amplifier

Dr. Mohamed Refky

Series-Series Feedback Topology

The Practical Case
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Series-Series Feedback Topology

The Practical Case
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Example (2)
Analyze the shown amplifier obtain 

its voltage gain, input resistance, 

and output resistance. 


