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KIRCHHOFF CURRENT LAW

ONE OF THE FUNDAMENTAL CONSERVATION PRINCIPLES
IN ELECTRICAL ENGINEERING

“CHARGE CANNOT BE CREATED NOR DESTROYED”



NODES, BRANCHES, LOOPS

NODE: point where two, or more, elements
are joined (e.g., big node 1)

LOOP: A closed path that never goes
twice over a node (e.g., the blue line)

BRANCH: Component connected between two
nodes (e.g., component R4)

The red path is NOT a loop

A NODE CONNECTS SEVERAL COMPONENTS.
BUT IT DOES NOT HOLD ANY CHARGE.

TOTAL CURRENT FLOWING INTO THE NODE
MUST BE EQUAL TO TOTAL CURRENT OUT
OF THE NODE

(A CONSERVATION OF CHARGE PRINCIPLE)

NODE



KIRCHHOFF CURRENT LAW (KCL)

SUM OF CURRENTS FLOWING INTO A NODE IS
EQUAL TO SUM OF CURRENTS FLOWING OUT OF
THE NODE

A5 ≡
A5−

node the ofout  flowing
negative the to equivalent is

node a into  flowingcurrent A 

ALGEBRAIC SUM OF CURRENTS FLOWING INTO A
NODE IS ZERO

ALGEBRAIC SUM OF CURRENT (FLOWING) OUT OF
A NODE IS ZERO



A node is a point of connection of two or more circuit elements.
It may be stretched out or compressed for visual purposes…
But it is still a node
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CLASS TO SOLVE THIS NODAL PROBLEM.
START WITH KCL AT NODES a AND b

EXAMPLE : NODAL ANALYSIS
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KCL at NODE a: 0
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KCL at NODE b: 04
42

)(0431 =−−
−

==−− AvvvAii bba

SOLVE THE SECOND NODAL EQUATION FOR vb:
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SUBSTITUTE vb INTO THE FIRST NODAL EQUATION
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