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DISTORTION IN AMPLIFIERS:

Amplifier distortion can be defined as; any difference from the input signal of an amplifier that occurs throughout
the amplification process and gives a changed output signal in terms of magnitude, shape, frequency content, etc. It
occurs due to many factors like; non-linearity within the components of the amplifier, improper biasing, or amplifier
overloading. The amplifier distortion is undesirable because it degrades the value of the amplified signal.

Types of Amplifier Distortion

1. Non-linear Distortion

Non-linear distortion mainly happens in an amplifier whenever the input signal applied is large & the active device
is driven into a non-linear area of its characteristics. This distortion is used to describe a non-linear relationship
between the input & output signals of an amplifier. So this distortion results from systems wherever the output
signal is not proportional precisely to the input signal & intermodulation products or harmonics are generated.

2. Amplitude Distortion

Amplitude distortion is a type of nonlinear distortion that takes place because of the attenuation within the crest
value of the signal. The shift within the Q point & amplification for below 360° of the signal leads mainly to
distortion in amplitude. This distortion mainly occurs because of clipping & incorrect biasing. We know that that if
the transistor’s biasing point is correct, the output is similar to the input within the amplified shape. This can be
understood through the following cases.

Suppose inadequate biasing is provided to the amplifier, then the Q-point will lie close to the minor half of the load
line. So in this condition, the input signal’s negative half is clipped & we acquire a distorted output signal of the
amplifier.

If we provide an additional bias potential, then the Q-point will be at the higher side of the load line. So this
condition provides an output that will be cut off at the positive half of the waveform.

Proper biasing can also lead to distortion sometimes within the output in case the input signal is large because this
input signal is amplified through the amplifier’s gain. So both the positive & negative half of the waveform will get
clipped at some part which is called clipping distortion.

R Positive Half
-\Vcc \ Clipped

s Level

o High

Voo

3. Linear Distortion

Linear distortion mainly occurs whenever the input signal applied to drive the device is small & functions in the
linear section of its characteristics. So this distortion mainly happens because of active devices’ frequency-
dependent characteristics.

4. Frequency Distortion

In this type of distortion, the amplification level changes in frequency. The input signal during amplification in a
realistic amplifier includes fundamental frequency with different frequency components which are called harmonics.
The harmonic amplitude (HA) after amplification is fairly a fraction of the basic amplitude. It doesn’t cause any
severe cause to the output waveform. If the HA after amplification goes to a high value, its effect cannot be avoided
because it is visible at the output.

Here the input has fundamental frequency including harmonics. So the combination of the two on amplification
provides a distorted signal at the output. It happens either because of the occurrence of reactive elements (or)
through the amplifier circuit’s electrode capacitances.



nput

signal

Frequency Type

5. Phase Distortion
Phase Distortion is also called delay distortion in the amplifier because whenever there is a time delay between the
input & output signal then it is said to be phase distorted signal. This distortion mainly occurs because of electrical
reactance. Earlier we have discussed that a signal includes different frequency components thus, whenever different
frequencies experience different phase shifts then phase distortion occurs. This type of distortion has no practical
importance in audio amplifiers because the human ear is insensible to phase shift. The type & quantity of distortion
that is bearable or unbearable mainly depends on the amplifier’s application. Usually, the working of the system will
get affected simply whenever the amplifier causes extreme distortion.
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