









































































Circuits NodalAnalysis2 Supernodes Simplification

a End in
a scestiages we can easilysolvefor any

The basic procedure

as ifeng.devoltages

1 Left t.EE ret4aIi isnsn EiithiEs.Yeatithe
5 write KCL at each non referencenode Express theKCL
equations in terms of the nodevoltages and deviceconstitutive
Self's e I modifications

4 Solvethe KCL equations for thenodevoltages
5 Back solve for anyothervariables of interest

4 FATHER.FR
w̅ Re VB

t I_

t.IE kiEh1i anymde but somemake

E.EE E Et i iii it
Beyond that it is good to select a modewith many
branches connected to it as thisslightlysimplifies the
equations
Sometimes an applicationmakes the selection natural
e g Choosingground as thereference node

The bottom node is agood fit in this example
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2 Label allnodes w voltages wrt reference node

pink.tt E sfniftiifpe
I e e Ri e Vista Re

T.sntnswd it
This is a goodselection of a referencenode becausewhile
we have 3 non reference nodes we already know 2
of the nodevoltages from the independentvoltage sources

E3 Va Ez TB
cited's adf.fr them This leaves only e as

3 write Kec in terms of nodevoltages

KCL A ly 17 0

o

4 Solve for the unknown nodevoltage s

RzRzTA R REB RzRzC R Rze RRse

t.ae
as 1
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2 49 PILER figs It stage
Thiscauses aproblemforcalculating KCL

We have a methodfor fixingthis SUPERNODES

Exempted circuit requiringsupernode

nodes 1 2i
Li

Againdefine G YR GiYen 63 1 23 insnodes 1 2

Eg f 2 unknown
node voltages e D's so need 2

if take b is
KVL E V13 ez 0

Is Ée assffistisYE.EE a h ttoiotthragion

t.secons EiktictEz.closedsurface

Supernode KCL Axthythz D

Expressed in terms of unknown nodevoltages

Giffesto
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Solvingthese two simultaneousequations

G Va9
is

1 ae fi fii itt l
e

e

From here we can easily find any othervoltage or current

handent
voltage source between non reference

nodes we lose 2 KCLequations forthose 2 nodes
we recover 1 equationbecause we know thevoltage
differencebetweenthe two nodes
we recover anotherequationbywritingKCL for the
supernodeencompassingthe two nodes

Sidette's If.tk Et iebes fg rendesteqns

Irmodifications
Additional tricks modifications sometimesneeded for
otherspecial cases such as with dependent sources

1 Infoverenoughindependent

I 5 I
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Gesummary
NodalAnalysis always works for finding a setof

iii
E if ftp.odalanalysis

is often the go to method

Somereferenceselectionsyield e actionsthat areeasiertosolve

s Iiii.fi iE.E8aitin b's in
Consider combiningelements to make a systemsimpler

SI Eje feeds are in series if theysharethe
Howdo resistors in seriesact

te
By k the

BoKCL 1 121 1
1 11 oifjji.fi

elements are in
sees n

it.is

i iii
of Re

a

Wt V A R 12122

1 R Rz

R Resistors in
series

Together 2 resistors R ironwesauttite a resistor RER Rz
Rt is a resistor thatdrawsthesamecurrentbetweentheend
nodes as the original char ofresistors would

In general for N resistor inseries R Rj
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PI IEEE reflected The

in cuminV

It is
17 11 12

Define 1 G V GV 1 11 12 G G Yt
GF 1Gita 1226 V22Gall Gt 1

Git Gr

Ri find
sometimes written c Rilla

For N resistors in parallel

RT
t.tn rn É

addthis.es
Example 3

fifties ftp.t iiiI
V1 I Rz TA It RetRs

11 4 11
Simplify w seriescombination
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Solve for e b Kelee

Va e I e
3

D

i e f I

e Rates R VA RatRs IR 2223

19 9 25 r I.rs R Rs
From the original circuit
e ly.kz ez YA.fi tIH




