
Circuits Module in Review…

Modeling Circuits with Differential EquationsI.

First order differential equations with constant inputsa.

Used transistors and inverters as an application of transients (capacitors charging 
and discharging to 0)

i.

ii. Solved differential equation

iii. Plugged in circuit values and looked at time constant           to solve for delay     
through an inverter
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First order differential equations with time varying inputsb.

i. Solved differential equation

ii. Plugged in circuit values and choose                             for eigenfunction 
properties with derivative operator

iii. Choose s=jw to make e^st term periodic (as per Euler's Formula)

(proved using Taylor Expansion)

If we wait long enough in RC time constants, the            term will decay, leaving a 
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If we wait long enough in RC time constants, the            term will decay, leaving a 
periodic steady state of just the          term

Phasor DomainII.

Defined interesting input signals in           basisa.

Music/bio sensor/wireless signal

Navigating Complex Plane with Phasorsb.

Phasor is a complex number 

Used to scale or rotate another phasor or function or time

Used Phasor Domain to write complex impedances for inductors and capacitorsc.

Used the frequency dependent impedances       and        to make first order frequency 
filters

d.

i. Examined voltage divider transfer function
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ii. Plotted magnitude            and angle             with bode plots

Made second order filters to filter interferers and noise bettere.

Second order lowpassi.

ii. Second order bandpass

Cancelled Imaginary Impedances at the Resonant FrequencyF.

Purely real at 
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Today

Second order in time domaina.
Diagonal matricesb.
Diagonalization with eigen decompositionc.
Stability and eigenvaluesd.

Back to diff eqnsII.
I. Representing more function in e^jwt basis

Representing more function in e^jwt basisI.

Use linear combinations of e^jwt to represent cosines, 
sines, music, wireless communication
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Much like a Taylor Series, can represent sq wave, but I 
need infinite sines to do it

Could put a sq wave into phasor domain and look at the 
effect transfer function

Would need infinite sines to do this

Phasor domain is not always the best way to examine 
functions like a sq wave

Back to Differential EquationsII.

Second order in time domainA.
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Diagonal A exampleB.

Want: apply some transform to our matrices 
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Diagonalization with Eigendecompostion C.

Create a matrix V of eigenvectors
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In our convenient domain
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Stability and Eigen ValuesD.

i. look at                        for various a

Look at eigenvalues of matrix A and know if if x is going to grow, decay, or oscillate 

ii. Solve for eigenvalues of our second order RC
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Solve for the roots of the characteristic eqn

iii. Eigenvalues for LC

   Lecture 8 Page 12    



Iii. Eigenvalues of LCR
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