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Yet Another Method?

Lineay
 Arbitra ryAnetwork

<
«
<
k

1. Independent of external excitation and behave like a voltage.

" Let’s call it ‘v
2. Independent of external excitation and behave like a resistor.

" Let’scall it ‘R’
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Arbitrary Network
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0 In other words, as far as the external world is concerned
(for the purpose of the i-v relation), ‘arbitrary network N’
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Arbitrary Network

a5

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

0 Ry =2 Resistance of network seen from port (with V. 's and

4
I)'s set to 0). Ros o whew indefondet Sonres=o

"
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Method 6: The Thévenin Method

0 Replace network N with its Thévenin equivalent

0 Solve with external network E
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Example — Using Thévenin Method
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Example — Using Thévenin Method
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Example — Using Thévenin Method
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Example — Using Thévenin Method

0 Solve with external network E L

v-1-Ry
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Example — Using Thévenin Method

0o Graphically...
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Method 7: The Norton Method

Norton equivalent
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Thévenin and Norton
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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 modeled as R..

0 Thévenin equivalent circuit: ¢,

x
Uz i (Rs+ReRs) = Fm= 7 40




Example — Thévenin and Norton

o Norton equivalent circuit:
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Summary

0 Basic circuit analysis methods

KCL, KVL

Element combination rules

Node method
Mesh method
Superposition
Thévenin
Norton
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Problem 5.2-1

a Determine R, v, and i,.
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