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LECTURE 2

Transfer Function

Frequency Response

Bode Plots
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Transfer Function
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Transfer Function
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Input-Output relation of Circuits



Transfer Function
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Transfer Function
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Transfer Function
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Example 1
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- Find the transfer function.



Solution 1
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Solution 1 
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- If we put circuit element values

Input Signal magnitude and phase



Key Concepts about Transfer Function
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Overview – Frequency Response

• We will focus a lot on the frequency characteristics of circuits.

Dependence on Frequency



Overview - Frequency Response
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• Then, we will see the filtering idea.

Filtering



Frequency Content of Signals
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Frequency Content of Signals
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Frequency Content of Signals
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Frequency Content of Signals
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Example 2
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What are the magnitudes for two signals?



Solution 2
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Example 3
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What are the magnitudes for two signals?



Solution 3
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Example 4
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Key Concepts
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Frequency Response of a Circuit - An example
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Frequency Response
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Voltage Transfer Function
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Example: Freq Response
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Example: Freq Response



29

Example: Freq Response



30

Example: Freq Response
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Example: Freq Response, PSpice
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Example: Freq Response, PSpice
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Frequency Response - Sample 5
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Frequency Response - Solution 5
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Frequency Response - Solution 5
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Frequency Response - Sample 6
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Frequency Response - Solution 6
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Frequency Response - Solution 6



Spectrum Of Real-World Signals
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- a signal that comes form IR sensor.

- measures the intensity of light.

- high levels – light on

- low levels – light off

- There is noise on the signal

(measurement noise)

- Noise comes from a certain freq.

- Let’s find the frequency and

remove it (filtering)



Spectrum Of Real-World Signals
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Logarithms
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Logarithms
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Logarithms
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Arithmetic with Logarithms
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Decibels



Frequency Plot - Linear
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Transfer Function



Example 7
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Solution 7
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Finding Output Using Linear Plot 
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Review Finding Output Using Bode Plot
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Linear Plot versus Bode Plot
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Review of Circuit Analysis with AC Impedances
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Example 8
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Solution 8
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Key Concepts
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Bode Plot of RC Circuits
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Bode Plot of RC Circuits
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Bode Plot of RL Circuits
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Bode Plot of RL Circuits
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Bode Plot of RL Circuits



Bode Plot of RLC Circuits, Overdamped
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Bode Plot of RLC Circuits, Underdamped
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Resonance
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green – input, blue - output
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Parallel Resonant Circuit
 Resonance is a condition in an RLC circuit in which the 
capacitive and inductive reactance are equal in magnitude, 
thereby resulting in purely resistive impedance.
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Series Resonant Circuit

Network Function
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Quality Factor
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How to Create Bode Amplitude Plot
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(Voltage) Transfer Function
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Standard Form
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Decade
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Bode Plot Procedure
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Term Types



73

Term Types
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Term Types
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Term Types
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Term Types
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Example 9
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Solution 9 - Amplitude
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Solution 9 - Phase
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Solution 9 – Amplitude - Matlab
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Solution 9 – Phase - Matlab
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Example 10
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Solution 10


