
This episode introduces the Radio Design 201 series. Like Radio Design 101, Radio Design 201 is 

abstracted from a senior-level university course on circuits and systems, with a strong hands-on 

emphasis - but focuses on design in the GHz frequency range. In this episode, we define "microwaves“ 

in terms of what it means for building circuits, explain why the study of this material is important, and 

show an example of the projects that have been done in university course offerings. The introduction 

continues in Episodes 2, 3, and 4 before we step into the core lecture material making up the "course".

Radio Design 201 

Episode 1 - Microwave Circuits and Antennas
Slides downloaded from: https://ecefiles.org/

Companion videos at:   https://www.youtube.com/playlist?list=PL9Ox3wpnB0kpOb7NdpHAK-jDpsZm3Xedx 

This material is provided by ecefiles.org for educational use .
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Student-Designed Doppler Radar ☺
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Initial Indoor Testing

MegawattKS - YouTube https://ecefiles.org

https://www.youtube.com/@MegawattKS
https://www.youtube.com/@MegawattKS
https://www.youtube.com/@MegawattKS
https://ecefiles.org/


Real-World Testing
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Definitions of  “Microwave”
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An Alternative Definition

• Radio frequencies where the size of  the electronic 
components and /or interconnects used is larger 
than about 1/10th to 1/20th of  a wavelength

𝝀 =
𝒄

𝒇

Frequency (f) Wavelength(𝜆) 𝜆/𝟐𝟎 Microwave ?

100 MHz 3 meters 15 cm  (6 inches) Nope. Just VHF

2.4 GHz 12.5 cm 6 mm  (240 mils) Yes?   Depends …

24 GHz 1.25 cm 600 um  (24 mils) Yes, for PCB design. 

Maybe for IC design. 

Yes, for (most) packaging.

Wavelength

Frequency

Speed of Light
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Why Study “Microwaves” ?

• Basic circuit-theory is not sufficient for circuit 

design involving Microwave frequencies

• Need to add transmission line theory and field theory

• Massive Amounts of Spectrum Available

• Highly Directional Antennas Possible

• Very Low Path-loss and Long Range Possible (for 

line-of-sight paths)
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From Radio Design 101  Appx C
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From “Antenna Briefs” Series
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Thanks For 

Watching !
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