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Kirchhoff’s Current Law (KCL)

 The sum of all currents entering a node must 
equal to zero
◦ Node equation: currents entering = currents exiting

 In a closed circuit with 𝑁 nodes there are 𝑁 − 1
independent node equations

Kirchhoff’s Current Law (KCL)
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Node Voltage – Terminology

Node Voltage Analysis (NVA)
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Kirchhoff’s Voltage Law (KVL)

 For a loop, the voltage drops across elements in 
a loop must add to zero.

 In a closed circuit with 𝑁 loops there are 𝑁
independent loop equations

Kirchhoff’s Voltage Law (KVL)
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Loop/Mesh current – Terminology

18 May 2025

Mesh Current Analysis (MCA)
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Conclusion

This material is based upon work partially supported by the 
National Science Foundation under Grant# 2335802. Any 
opinions, findings, and conclusions, or recommendations 
expressed in this material are those of the author(s) and do not 
necessarily reflect the views of the National Science 
Foundation.

Acknowledgement



5/18/2025

7

You are free

 to Share – to copy, distribute, display and perform the work

 to Remix – to make derivative works

Under the following conditions
 Attribution —You must attribute the work in the manner 

specified by the author or licensor (but not in any way that 
suggests that they endorse you or your use of the work). 

 Noncommercial —You may not use this work for 
commercial purposes. 

 Share Alike — If you alter, transform, or build upon this 
work, you may distribute the resulting work only under the 
same or similar license to this one. 

THE END


