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Lecture Outline

0 Review
= KCL, KVL (method 1)
= Element combination (method 2)

o Chapter 3 in the textbook
= Node analysis (method 3)
= Linearity
= Superposition (method 4)
* Thévenin and Norton (method 5 and 6)



Chapter 3 Network Theorems



Node Voltage

0 Node voltage: the potential difference between the
given node and a reference node, which is usually
ground (zero V).

= Current flows from the node with higher potential to the node
with lower potential.

= |t is common to choose the node that has the maximum
number of elements connected to it as the reference node.
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Method 3: Node Analysis

0 The most efficient utilization of KCL and circuit elements’ laws to
solve for the voltages and currents of all elements of a given

Circuit. _T- ‘-1'4 9rowA

1.
2.

Select a node as as reference (ground) node.

Label node voltages to the remaining nodes with respect to
ground.

= These are the primary unknowns.

. Apply KCL to all but the ground node.

Use device laws to express the branch currents in terms of node
voltages.

. Solve the n — 1 equations for node voltages.
. Calculate all branch voltages and currents based on elements’

laws.



Example - Using Node Method

1. Select a node as as reference (ground) node.

2. Label node voltages to the remaining nodes with respect to

ground. 4 wodes




Example - Using Node Method

3. Apply KCL to all but the ground node. Use device laws to

express the branch currents in terms of node voltages.
|
= For convenience, write G, = T

= To avoid mistakes use convention:
e.g., always sum currents leaving a node
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Example - Using Node Method

4. Solve the n — 1 equations for node voltages

KCLate;, (e-V,)G +(e —¢,)G,+(e,-0)G, =0

KCLate, (e,—¢)G;+(e,-V,)G,+(e,-0)Gs-1, =0

e, (GG, 6) v e, (-6,)= Vo G
e, (~Gy) * e, (Grthet Gs)= Vo Got T
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Example - Using Node Method

5. Calculate all branch voltages and currents based on
elements’ laws. v,
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