Node Voltage Analysis (NVA)
applicable to linear networks
NVA gives you a process for obtaining n equations in n unknowns.

The unknowns are the node voltages.

Once you have the node voltages, you can find any voltage or current anywhere in the circuit.
Process:
(Note the key words to remember each step.)
1. Draw
Draw the circuit diagram indicating all element and source values. 


2. Label
Label a reference node, usually ground or a node with the most branches.
Then label a node voltage for all the other nodes in the circuit. 

You must recall the definition of a node voltage: 
It is the voltage of the node with respect to the reference node.  
It is not the same thing as the voltage across a branch. 
In general, the voltage across a branch between nodes 1 and 2will be the difference of the two node voltages on either side: 
 




v12 = v1 – v2


3. Dependant
Write the controlling quantity of any dependant source in terms of node voltages. 
You will need to look for the controlling quantity in the circuit to do this.


4. Super
Identify all the supernodes. 
Then write the voltage of the source inside the supernode in terms of the node voltages on either side.  

You must recall the definition of a supernode:
It is any voltage source with the two nodes on either side of it considered as one big node.

Note:  Any equations that you get in this step will be part of the n equations.


5. Kirchoff 
Apply KCL to each node/supernode that is not part of the reference node.
These equations will supply the rest of the n equations.

Mesh Current Analysis (MCA)

applicable to linear planar networks

MCA gives you a process for obtaining n equations in n unknowns.

The unknowns are the mesh currents.
Once you have the mesh currents, you can find any voltage or current anywhere in the circuit.

Process:
(Note the key words to remember each step.)

1. Draw
Draw the circuit diagram indicating all element and source values. 


2. Label
Label the mesh currents for all meshes that have a current source on the perimeter.
Then label a mesh current for all the other meshes in the circuit.

You must recall the definition of a mesh current:
It is the current that circulates inside a mesh.
It is not the same thing as a current through a branch.
In general, the current through a branch between meshes 1 and 2 will be the difference of the two mesh currents on either side: 
 




ibranch = i1 –  i2


3. Dependant 
Write the controlling quantity of any dependant source in terms of mesh currents. 
You will need to look for the controlling quantity in the circuit to do this.

4. Super
Identify all the supermeshs. 
Then write the current of the source inside the supermesh in terms of the mesh currents on either side. 

You must recall the definition of a supermesh:
It is any current source with the two meshes on either side of it considered as one big mesh.

Note:  Any equations that you get in this step will be part of the n equations.

5. Kirchoff
Apply KVL to each mesh/supermesh that doesn’t have a current source on the perimeter.  
These equations will supply the rest of the n equations.

