
The Thévenin Equivalent Circuit

A Thévenin equivalent circuit consists of a voltage source (VTh) in series with a resistor (RTh) and
two terminals, A and B, as shown in Figure 1.
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Figure 1: Thévenin equivalent circuit.

Two terminals, A and B, in an arbitrary circuit can be represented by a Thévenin equivalent circuit.
To compute the Thévenin equivalent circuit:

1. Determine VTh. Calculate the open circuit voltage (VAB) between terminal A and terminal B.
This calculation can be performed using KVL, KCL, Ohm’s law, nodal analysis, mesh analysis,
source transformations or any combination of these. The Thévenin equivalent voltage is
equal to the open circuit voltage, VTh = VAB.

2. Determine RTh.

(a) If the Thévenin equivalent voltage (VTh) and the Norton equivalent current (IN) (see next
page) are both known, then RTh = VTh/IN.

(b) Otherwise, deactivate all independent voltage sources and independent current sources
in the circuit. Independent voltage sources are replaced with a short circuit; independent
current sources are replaced with an open circuit. Calculate the Thévenin equivalent
resistance (RTh) by one of the two methods below.
i. Attach an independent “test” voltage source (Vtest) or an independent “test” current

source (Itest) between terminalA and terminalB. Calculate the current through Vtest,
or the voltage across Itest. RTh is the resistance seen by the “test” source, namely
RTh = Vtest/Itest. Set the “test” source voltage or current to 1 to simplify the calcu-
lation.

ii. Or, if the circuit does not contain any dependent voltage sources or dependent cur-
rent sources, calculate the equivalent resistance between terminal A and terminal
B. RTh is equal to the equivalent resistance.
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The Norton Equivalent Circuit

A Norton equivalent circuit consists of a current source (IN) in parallel with a resistor (RN) and two
terminals, A and B, as shown in Figure 2.

IN RN

A

B

Figure 2: Norton equivalent circuit.

Two terminals, A and B, in an arbitrary circuit can be represented by a Norton equivalent circuit.
To compute the Norton equivalent circuit:

1. Calculate the short circuit current (IAB) between terminal A and terminal B. This calculation
can be performed using KVL, KCL, Ohm’s law, nodal analysis, mesh analysis, source trans-
formations or any combination of these. The Norton equivalent current is equal to this short
circuit current: IN = IAB.

2. The Norton equivalent resistance (RN) is equal to the Thévenin equivalent resistance (RTh).
Calculate RTh as described in step 2 in the Thévenin equivalent circuit.

Notes:

The Norton equivalent circuit is the source transformation of the Thévenin equivalent circuit. Ap-
plying the source transformation: IN = VTh

RTh
and RN = RTh.

The Thévenin equivalent circuit is the source transformation of the Norton equivalent circuit. Ap-
plying the source transformation: VTh = INRTh and RTh = RN.
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