ECE/ENGRD 2100

Introduction to Circuits for ECE

Lecture 6

Linearity and Superposition



Announcements

Recommended Reading:
— Textbook Chapter 4

Upcoming due dates:
— Lab report 1 due by 11:59 pm on Friday February 8, 2019

Homework 2, Prelab 2 and Lab 2 are out

— Prelab 2 due by 12:20 pm on Tuesday February 12, 2019

— Homework 2 due by 11:59 pm on Friday February 15, 2019
— Lab report 2 due by 11:59 pm on Friday February 22, 2019

Lab 2 is next week (starting Tuesday February 12, 2019)

Prelim 1 on Thursday February 21, 2019 from 7:30 — 9 pm in 203 Phillips
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Node Analysis Example
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Node Analysis — Circuit with More Nodes
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Node Analysis — Circuit with More Nodes (Cont.)
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In a circuit constructed using linear resistors, the circuit voltages and currents
(Moutputs”) are linearly related to the voltages and currents of the independent
sources (“inputs”)
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Properties of Linear Circuits

Homogeneity (Scaling inputs yields an equally scaled outp_ut)
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Superposition (Sum of inputs yields response that is sum of responses to
individual inputs)
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Circuit Inputs

Circuit inputs are independent voltage and current sources

Z
L &£+
2y
0
o—0o—0—F9
| ¢ +
A
"
@)
—
—
-
o<
<y
O

i Y=o

1

QPevx
Gvonk

ECE/ENGRD 2100



Circuit Analysis Using Superposition

Can find actual response by adding individual responses to each of the
inputs (independent sources)

— Solve circuit with only one independent source ON at a time

Circuit analysis using superposition only works for linear circuits
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Circuit Analysis Using Superposition — Example 1
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Circuit Analysis Using Superposition — Example 2
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Summary of Circuit Analysis Using Superposition

« A system (or circuit) is linear if and only if it satisfies:
— Homogeneity condition
— Superposition condition

 In a circuit:

— Inputs are independent voltage and current sources
— System is the network of resistors (and dependent sources, etc.)
— Outputs are voltages and currents of interest
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