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Frequency response Frequency response 

WeWe knowknow thatthat gaingain factorfactor areare functionfunction ofof
frequencyfrequency..

 AmplifierAmplifier gaingain versusversus frequencyfrequency plotplot calledcalled AmplifierAmplifier gaingain versusversus frequencyfrequency plotplot calledcalled
frequencyfrequency responseresponse curvecurve..

 ItIt isis usefullusefull toto determinedetermine bandband widthwidth ofof thethe
circuitcircuit..
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 AnalysisAnalysis ofof amplifiersamplifiers normallynormally extendsextends overover aa
widewide frequencyfrequency rangerange

LogarithmicLogarithmic scalescale makesmakes itit comfortablecomfortable toto plotplot
thethe responseresponse betweenbetween widewide limitslimits

Logarithmic ScaleLogarithmic Scale

thethe responseresponse betweenbetween widewide limitslimits
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DecibelsDecibels
The term decibel has its origin in the fact that power 

and audio levels are related on a logarithmic basis.

The bel (B) is defined by the following equation 

relating two power levels, P1 and P2 :
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The decibel (dB) is defined such that 10decibels = 1 bel



Cascaded StagesCascaded Stages
One of the advantages of the logarithmic relationship 

is the manner in which it can be applied to cascaded 

stages.

The magnitude of the overall voltage gain of a
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The magnitude of the overall voltage gain of a

cascaded system is given by

The equation below states that the decibel gain of  a cascaded 

system is simply the sum of  the decibel gains of  each stage



Frequency response of Frequency response of 
AmplifierAmplifier

Any  frequency response curve can be split into three 

region

 Low frequency region

Mid Frequency region

High frequency region
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Low Frequency regionLow Frequency region
To demonstrate how the larger coupling and bypass capacitors of

a network will affect the frequency response of a system, the

reactance of a 1-µF (typical value for such applications) capacitor

is tabulated in Table below for a wide range of frequencies.

The larger capacitors of a
system will have an
important impact on the
response of a system in the
low-frequency range and
can be ignored for the high-
frequency region.
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Mid Frequency regionMid Frequency region
In the mid-frequency range the effect of the

capacitive elements is largely ignored

The amplifier considered ideal and composed

simply of resistive elements and controlled sourcessimply of resistive elements and controlled sources

The effect of the capacitive elements
in an amplifier are ignored for the
mid-frequency range when important
quantities such as the gain and
impedance levels are determined.
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High Frequency regionHigh Frequency region
The smaller capacitors that come into play in the higher frequencies region

The frequency-dependent parameters of  the small-signal equivalent circuits 

will limit the high-frequency response of  the system

The smaller capacitors of aThe smaller capacitors of a
system will have an
important impact on the
response of a system in the
high-frequency range and
can be ignored for the low-
frequency region.
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Typical Frequency response Typical Frequency response 
curvecurve
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Phase plot for an RCPhase plot for an RC--
coupled amplifiercoupled amplifier
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