Yblrorna (wed)

Revisit Step 4
Vo
R R,
G+G,+G -G;) =V, (G 1R3 e
el( 1 10, + 3)+ez( 3) 0( 1) C|->V ] " 2
el(_G3)+ez(G3+G4+Gs)=V0(G4)+Il =/ "0 ™
R2 B (M1,

° _-L\ moatvix ‘Qorm °

G1+G2+G3’ -G, “ GV, _ TN
[ _G3 G3+G4+G5] [ - [G4V0+11]— (14_ 1 ||,

/ unk!\own \ )

conductivity node sources
matrix voltages

€,
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Revisit Step 4

G +G,+G, | -G,
-G, |G,+G,+G,

€ GV,
[e2 - [G4V0 +Ill
. (G; + G, +G5)(GV,) +(G)(GV, + 1)
1 GG, + GG, + GG + G,G; + G,G, + G,Gs + GG, + GG,

_ (G3)(G V) + (G, + G, + G5)(GV, +1))
GG, + GG, + GG, +G,G, +G,G, +G,G; + GG, + G,G,

2

VO
= The same denominator for e, and e,
. R g R,
= No negative terms in denominator. <+ M e
)V, &
= Linearin V,and I, "
' R, R; CT 1
— = 1
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More Example — Node Method

0 Determme the current |

_ oV
ey 4 Choose wde 3 = Fromnd ( )
1V 3 )
2 3 2. Label the wodes (Q" Qz)
2A
1V<D 10g  saz A 3. kel @y e"‘a-—ei-x‘ erez-l'z—:"
| ’ f ex ©
e e
2 KCL@Q -2 4 zz +,5__-\-.;o

4. Sove «CL > e\=92.°5Y, €, =435V

€2
S

=045 p
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Floating Independent Sources

L L2 @qg Litiat vg =0
— ¥ 5 Kce @«
—\v v—9° - - s
% Ry “'ig 4 @‘3 b;i’bq- L;'°
Vo —_ i X . . g
:7 \:“szftz'(' ‘:q,"
«— 4y —
\a; v '3
4 o\ w—0 f)("a : SU\rQVUsoA'Q*
—l))
o



: : Z R :
Linearity 4%+t e e =
a Consider this circuit Jia
v @ R, § CD 1
L

o Write node equation.
kec@ey, €- -V e

g -———'I-

Ry K

2 2
e/\I, I \'\owe \Tv\emr re\o\'\’;o'\s\*cf ho Q’/ e'V, 1/J_é,.->
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Linearity

o Node equation
e-V e

+——-1=0 linearine, V, I

C OAA\AC'\';V\\‘\'\) \Awksv\ou)u\

NS L AR

W\k\’vix
L\lt\eo\r S O‘c o\ Sov\rces>

R Ri k2 I
":7 = —
© @‘*Rz z(‘\'gz
( R
e’l €.
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Linearity X

e—V+ € _1=0
Rl R2

L+L '€=K+I
Rl R2 Rl

17



Linearity

a Linearity
1= Homogeneity
Z'= Superposition

2, "1 C, IwJ&?%JeW'\’ SYw(ce
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Homogeneity (9““"9)

\inear

AS SCa\:"ﬁ ‘Co\c-‘o(

§=£(x)
a(b b {:(""x)



Superposition

T %
Yoo Linens —%—‘ov Yog— _"o ¢

Yot ®tb
S — 9
| = afw)+bfixy)
‘30\2 QL%O\) = Y, = »Cl'xod"xe,) ' ‘C(M(.ﬂoxb
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Specific Superposition Example

Vi

g ——d>

S
0
e?—
e —
Q‘+ez: e
—
€),e,: ‘)avﬁa\ reSpowse

€ ! fotal YeSponse 21



Method 4: Superposition

1. Find the partial responses of the circuit to each source
acting along.

2. Sum the individual responses.

@ Dependent sources remain active at all time. Only the
independent sources are turned ON and OFF.

22



Each Source Acting Along Means...

o Voltage source

o Current source

i
———0
+

1 <1‘> Vv Dew

L—o

I
1]
G

1
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Example - Analysis Using Superposition

= Superposition with V acting alone (1=2) R

e
. WV

2\
( > = —V
tf@

V

o Superposition — with | acting alone (v=9)

R\ ¢
Swvx[ 2 5 ? 1 e,=(rik) 1
R

o Sum two partial responses

R2 RiRa

To\'&\ VQS\NH\SQ e = E\-\- ea -
Rl* Rz g(* RL




Example — Resistive Adder Circuit

NRC% &2% ‘% gx

1') Qo\v\"\o\\ vesponse Aduwe & Vi,
Rl R |l b4 RS
.E(\' (21“ &1'“ F&)

\
4

“ UV\‘\"\ -

=) Total vesgonse

\ \ \ \

PO - .
———
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Yet Another Method?

1 Arbitrary network
@43 gv\QevvoSv\oDW

zaV +2ﬂnln+Ri

‘ﬁ\ E 2 .ﬂ.’;

( J 3

AQ‘M 0“\5 o Aue \'0 M(\'evv\o\\ Sownrlce .
e wehwovk W, (_a\\ V“‘/ Tu=°)

\‘V\J&Qwo\w\' ok . ‘
W\(‘\’UV\&\ Gowyr Ll \r = ™ + Kﬂ»\'b
1. Independent of external excitation and behave like a voltage.

= Let’s call it ‘v;,’
2. Independent of external excitation and behave like a resistor.
= Let’s call it ‘R’
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