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Yet Another Method?

 Arbitrary network
g% SU\QCVV"S“\OOW

zaV +2ﬂnln+Ri
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AQ‘M 0“\5 o Aue \'0 M(\'evv\o\\ Sownrlce .
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\'V\J&Qowo\bw\' o f ‘
exyrerwe\ gourcl b= VT\-\ T KTH L
1. Independent of external excitation and behave like a voltage.

= Let’s call it ‘vy
2. Independent of external excitation and behave like a resistor.
= Let’s call it ‘R’
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a In other words, as far as the external world is concerned
(for the purpose of the i-v relation), ‘arbitrary network

N’ is indistinguishable from:

vireary nedworg N _
Av Vy = \f"fb” ‘o

R"“ = \r \il\*&rv\a\
L inAquem* Sowrce =0

=2) Thevemie Bauivelewdt cireuit
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a How to derive v;,and R;,?
o vy, = Open circuit voltage seen at terminal pair (aka port).

E’
Q RTH —> Resistance of network seen from port (with V_’s and
| ’s set to 0). =
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Method 5: The Thévenin Method

0o Replace network N with its Thévenin equivalent

0 Solve with external network E



Example - Using Thévenin Method
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Example - Using Thévenin Method

a Casel E l N;\z/l\,—ON
A Vewy, opem Cicewit U oL wekwore N %@ §R2 CT Ii
V= Tk, 5 o ___________________
Uk T b Ve = IR,
) Km'. ek all IV\O\LPMO\M\- - RTH = Rz
somce o, messere = ke
: - = T
5. Prc-t §>"m’~ el
r_)\r Kz% T B
Cn T
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Example - Using Thévenin Method

v R
o Case 2 R ._E\ zll' L :
E : N i

|
1 .E; ; :
1) Vf\{z = \_)_:":M Ry @\3 %B;I §R2 <1‘ ]E

\ro‘)e,w = I ' K‘L # é ________________ _,._E
‘ VTH = IR2
) tma=Rr o__\fi\ Ry = K,
~/ =3 ope~
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Rouz

FTH?':' Kl* RZ
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Example - Using Thévenin Method

o Solve with external network E

(ase 81 V - Vgt
\ k2 V=
‘-—f\,_;-—c-—-w-—" \ K\*Rz.
\I“_\_’ ’ i" @VT\‘“:l'RL V- I'RZ.
— ) R+ R2
Caged
(Lﬂ-\'b:g‘*?q- \T\: VoVme
= 1 Rua
VQ' \'\ - VNL:T—'RL V_l.@i

A R

> /\/\/\,—¢ N
Vig = IR,
RTH = Rz
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Example - Using Thévenin Method

a Graphically... 7 = Ve + R L

L \

fn <« T
v -0 4 /
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" v
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Csb\o rt-cicenit cuy vew“'/ °$c,)

34



Method 6: The Norton Method

9-_
Norton equivalent
\ . - -
C“"f\@.ve«ww‘. V= Vay ‘\’Kn-\-\,y Novrtow 3 V= -Ti4 =
S N
l T,% Shord Ciramt cuvvent seow at
s® f | e
‘J I L tert, “Tu= Yo =0
-
0 C + & K ‘—.
v\’“@ \J &N\-*V‘M N 'ﬂ-\' e "‘A“P"MJW{' Sownwree =o
e -
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Thévenin and Norton

Ry I
Pra——

Thevenin equivalent
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Example — Thévenin and Norton

0 Alight sensor is modeled as a current source that
produces a current proportional to the intensity of light.
= Leakage through the sensor is modeled as R;.
= Resistance in the contacts (wires) is modeleo[ as R..

’ . . . . \ .
a Thévenin equivalent circuit: Rm < U= U4 Ry L

"
:, """""""""""""""""""" l \'1“ @
z - f ‘

g

O
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Example — Thévenin and Norton

I\D
o Norton equivalent circuit: M R :&—N

______________________________________ 5 - =
\:i$
Sensor . A R
R: + f
5 +
? R: | - =) P2l
AW—

.....................................
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Summary

o Basic circuit analysis methods

KCL, KVL

For o\ \mwgeo\ e\kwem‘\'s

Element combination rules

Node method
Superposition
Thévenin
Norton

For Linear Cicmmiks ov\\1
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