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THEVﬂJIN’s THEOREM:

Consider the following:

Network
2

Network
1

o0 o>

Coupled networks.

For purposes of discussion, at this point, we con
that both networks are composed of resistors an
Independent voltage and current sources
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THEVENIN’S THEOREM:

Suppose Network 2 is detached from Network 1 and
we focus temporarily only on Network 1.

o A

Network
1 B

Network 1, open-circuited.

Network 1 can be as complicated in structure @s
can imagine. Maybe 45 meshes, 387 resistors, 91
voltage sources and 39 current sources.
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THEVENIN’S THEOREM:

o A

Network
1 B

Now place a voltmeter across terminals A-B and
read the voltage. We call this the open-circuit volta

No matter how complicated Network 1 is, we rea
voltage. Itis either positive at A, (with respect to
or negative at A.

We call this voltage V_,and we also call it Viyevenin = Vn
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THEVENIN’S THEOREM:

 \We now deactivate all sources of Network 1.

« To deactivate a voltage source, we remove
the source and replace it with a short circui

 To deactivate a current source, we remo
the source (Just open circuit It) .
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THK’NIN’S THEOREM:

Consider the following circuit.

-
u |2 V3
() A
N NV — +
R, é . R u ‘

O .0

How do we deactivate the sources of this circuit?

23EET102 / ECA / S.Bharath/ EEE 6



Now place an ohmmeter across A-B and read the resistance.
If R,= R,=R,=20 Q and R;=10 Q then the meter reads 10 Q.
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THEVE{\IIN’S THEOREM:

We call the ohmmeter reading, under these conditions,
Rrueveny @nd shorten this to Ry,. Therefore, the

Important results are that we can replace Network 1
with the following network.

A
AVAVAY o

Ry

() vn
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ITHEVENIN & NORTON

THEVENIN’S THEOREM:

We can now tie (reconnect) Network 2 back to
terminals A-B.

A
UVAVAY; -—
Ry
Cir Vo, Netv2vo rk
9
B

We can now make any calculations we desirewithin
Network 2 and they will give the same results as If we
still had Network 1 connected.
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TH’VIN’S THEOREM: Example Problem

Find Vy by first finding V4, and Ry, to the left of A-B.

12 O 41Q
N N
| -
30v (®) 69§ 2Q§Vx
|
L

B

10

23EET102 / ECA / S.Bharath/ EEE 10



NORTON’S THEOREM:

Assume that the network enclosed below Is composed
of independent sources and resistors.

@WOFK > D—

Norton’s Theorem states that this network can
replaced by a current source shunted by a resist

D i

33 ‘
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NORTON’S THEOREM:

In the Norton circuit, the current source is the short circuit
current of the network, that is, the current obtained by
shorting the output of the network. The resistance Is the
resistance seen looking into the network with all sources
deactivated. This Is the same as Ry,.

|
lse (D § Ry = Ry
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NORTON’S THEOREM:

We recall the following from source transformations.

NN ———
R

\
v  @=> RS =

In view of the above, if we have the Thevenin eq
circuit of a network, we can obtain the Nortonseq
by using source transformation.

However, this is not how we normally go about finding
the Norton equivalent circuit.
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’S THEOREM:

Find the Norton equivalent circuit to the left of terminals A-B
for the network shown below. Connect the Norton equivalent
circuit to the load and find the current in the 50 Q resistor.

QloA
—/

)
o
o)
S
o)

¢ >

35
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’S THEOREM:

QlOA
—/

20 QQ 40 Q
A% A%

() sov T 60 e

It can be shown by standard circuit analysis
|..=10.7 A

36
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NORTON’S THEOREM:

It can also be shown that by deactivating the sources,
We find the resistance looking into terminals A-B is

R, =55 Q

Ry and Ry will always be the same value for a given circuit.
The Norton equivalent circuit tied to the load is shown be

10.7Aé> gssg §509 P
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NORT[N ’S THEOREM: This example

illustrates how one might use Norton’s Theorem in Electronics.
the following circuit comes close to representing the model of a
transistor.

For the circuit shown below, find the Norton equivalent circuit
to the left of terminals A-B.

1kQ
—— A\ ——

5V C) 3V <j> <*> 25 I VX§ 200
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