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1. Introduction
Frequency Responseof an amplifier is the change in gain or phase
shift over a specified range of input signal frequency

Midband range

Bandwidth = BW = f2 - f1
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f2 : upper cutoff frequencyf1 : lower cutoff frequency



2. The Decibel

Power gain is expressed in decibel (DB) by the following formula:

17 April 2017Electronic Circuits 23

Voltage gain is expressed in decibel by the following formula:



Example 1
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Example 2
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For more applications a communications nature (audio,
video), a decibel plot of the voltage gain versus frequency is more
used. Before obtaining the logarithmic plot, however, the curve is
generally normalized as shown below. In this figure, the gain at each
frequency is divided by the midband value, the midband value is
then 1 as indicated. At the half-power frequency, the resulting level
is 0.707 = .
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A decibel plot can now be obtained by applying the following
equation:
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3. Low-Frequency Analysis  BODE Plot
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below. 
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below. 
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Example 3
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4. Low-Frequency Response – BJT Amplifier

below
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below.
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The cutoff frequency is,
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The cutoff frequency due to Cc is determined by:
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The ac equivalent network for 
the output section with Vi = 0 
V.



below.
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The ac equivalent network as ‘seen’ by CE appears in 
following Fig. 
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The value of Re is therefore 
determined by



Example 4
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following network
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Composite Bode plot of a BJT amplifier response for
three low-frequency RC circuits with different critical
frequencies. Total response is shown by the blue
curve.
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4. Low-Frequency Response – FET Amplifier

C
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CG

CC



the following 
figure.
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  The cutoff frequency determined by CG will then be:



For the coupling capacitor between the active device and
the load the following network will result.

17 April 2017Electronic Circuits 233

The resulting cutoff frequency is:



following network 
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CG

CC

Example 5
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following network
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5. High-Frequency Response 
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BJT Amplifier
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The Thévenin equivalent circuit for the input network
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The Thévenin equivalent circuit for the output network
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above

17 April 2017Electronic Circuits 245

Substituting equation for fβ gives



Example 6

following network 4
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the figure
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FET Amplifier
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Example 7
following network

5
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