Arb\’fr‘d\w neTWor'k N
resist B [/_ N

J'N + / -1 \
vl

S\ T /

"Arbitrary network N" is indistinguishable

vy, — open circuit voltage
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Circuit with load removed
for computation of Rr. The voltage
source is replaced by a short circuit.
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Remove the load and calculate the open circuit voltage
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short the load and calculate the short circuit voltage

T Shhort cireuit (R+R),~Rigc = Vs
replacing the load _ R2| + (R3 + R2)| =0
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Summary Thévenin's Theorem

* Any two-terminal linear circuit can be replaced wit h a voltage source in
series with a resistance which will produce the sam e effects at the
terminals.

* V-, Is the open-circuit voltage V. between the two terminals of the circuit that
the Thevenin generator is replacing.

* Ry, iIs the ratio of V. to the short-circuit current | .

In linear circuits, this is equivalent to "killing" the sources and evaluating the
resistance between the terminals. Voltage sources are killed by shorting them;
current sources are killed by opening them.

Detailed Example:
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Let's determine the current flowing through the 6k resistor using the Thévenin
approach. Determining the Thévenin generator that represents the circuit will
facilitate our consideration of different values of resistance in place of the 6k.

L . 9+9=1(5+12)
| =18/17 =1.06mA
Kn? for? Voc =Va VY,
b = _106x5+9=3.71v
Double check

-% V.. =12x1.06 -9 =3.71V
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Which of the following circuits is the correct Thévenin generator? V"

A B C

Answer: B

-




Any two-terminal linear circuit can be replaced wit h a current source in
parallel with a resistance which will produce the s ame effects at the
terminals.

|\ IS the short-circuit current I of the circuit that the Norton generator is
replacing.

Again, Ry is the ratio of V_ to the short-circuit current I.. Or calculating the
equivalent resistance after “killing” the sources

Note that for a given circuit, Ry = Ry,
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Alternatively: Ig-=V;/R;,=3.71/3.53=1.05 mA
Isc?
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171, -121 .. =18
~121, +121 .. = -9 | R // § )<
.. =1.05mA 1= Ly fle




Which of the following circuits is the correct Norton generator?

A B C
Answer: A




