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Electromagnetics:
Electromagnetic Field Theory

Introduction to the
Parallel Plate Waveguide

Geometry of Parallel Plate Waveguide
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Modes in a Parallel Plate Waveguide
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𝐸௭ 𝑥,𝑦, 𝑧 for TM1

𝐻௭ 𝑥,𝑦, 𝑧 for TE1

𝐸௭ 𝑥,𝑦, 𝑧 for TM2

𝐻௭ 𝑥,𝑦, 𝑧 for TE2

𝐸௭ 𝑥,𝑦, 𝑧 for TM3

𝐻௭ 𝑥,𝑦, 𝑧 for TE3

Summary of Parallel Plate Waveguide
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Modes in Parallel Plate Waveguide
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m = 0

m = 1

m = 2

m = 3

Notes

• The parallel plate supports a TEM mode when it has a 
homogeneous dielectric because it has two 
conductors.
• Supports TE and TM modes when it has a 

homogeneous dielectric
• The lowest order mode is TM0 which is the TEM 

mode.
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