Unit 20 Norton’s T heorem

Any linear two terminal electronic system can
be fully modelled by a current source, Ig, in
parallel with a shunt impedance Z,,;.

A current source drives a constant current
through any circuit connected to it.

The circuit symbol used for a current source
IS twoO intersecting circles as shown in the
diagram.

Unknown —
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Norton’'s Theorem complements Thévenin’'s
Theorem

Visualise a current cource as a high voltage
source in series with a large series resistor
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For a wide range of externally connected re-
sistors, the current will be essentially inde-
pendent of the external resistance because
if

RLarge > Reut
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Voltage source Current source

The characteristic curves for a voltage source
and for a current source
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In modelling circuit devices and systems, ei-
ther the Thévenin or the Norton model can
be used

Examples of devices and systems where the
Thévenin approach is appropriate are:— bat-
teries, diodes, DC constant voltage power
supplies, audio and RF signal generators, lead
acid battery chargers.

Examples of suitable applications of the Nor-
ton analysis approach are:— photo diodes in
reverse bias, output characteristics of tran-
sistors and FETs in amplifiers, NiCd battery
chargers, constant current supplies for fluo-
rescent lamps and laboratory spectral lamps




Unit 20 Norton’s T heorem

Unknown —

In order to measure the Norton equivalent of
any circuit, it is only necessary to measure
the open circuit voltage and the short circuit
current.

e [ he current source is then given by.—
I¢ = Short circuit current.

e T he output impedance is given by:—
7. . — ropen circuit
v Ishort circuit
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Calculate the Norton equivalent circuit
Short circuit current.

Vout
Is = Ishort circuit = —Rout
3V
= ——=5mA
600%2

Open circuit voltage.

Vout = Vopen circuit = Is X Boyt
therefore 3V =5mA X Ryt

3V
Royt = —— = 600K

5mA
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Convert from Norton to Thévenin equivalent
circuit:— Calculate the Thévenin equivalent
of the Norton circuit

Open circuit voltage.

Vout215XRS:1AX1OQ:10V

Short circuit.
Vs
Rout

10V
Therefore Rout = EVS = 102

Ishort circuit = =14




