
In this second episode of Radio Design 201 we show some of the projects done in a university course on 

Microwave Circuits and Antennas, as well as some commercial products. Projects and products include 

satellite ground station receivers, Doppler and CWFM radars for automobiles, and commercial LNBs. We 

also overview the use of microstrip line structures to build bandpass filters, biasing structures, and other 

microwave circuits.  Our introduction will continue in episodes 3, and 4 before we step into the lectures 

making up the core material in the series.

Radio Design 201 Microwave Circuits and Antennas

Episode 2 -  Project and Product Examples
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Recall Alternative Definition

of “Microwave” (from Episode 1)

• 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 =
𝒗𝒓 𝒄

𝒇

Frequency (f) Free-Space

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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From Radio Design 101  Appx C
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Early Projects at 1.7 GHz: 

GOES Weather 

Satellite Receiver
https://www.noaa.gov/media/image_download/

85c2a492-fc0b-4988-91e9-700f3d7da4b4

Credit:  KSU ECE Students 
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https://www.amazon.com/Nooelec-GOES-Weather-Satellite-Bundle/dp/B08HGQXC7C/

2026 Commercial GOES Satellite Receiver
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Projects at 

5.2 GHz: 

Doppler Radar

Credit:  KSU ECE Students 
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Project Assignment and Teams/Companies
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Microstrip Circuits and PCB

Credit:  KSU ECE Students 
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https://www.youtube.com/watch?v=96xeSrxo5Gg
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Project at 5.8 GHz: 
FMCW Radar

(with Indoor Clutter Reduction)

Credit:  KSU ECE Students 

or

Stationary

Target(s)
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Associated Lectures (Tx lines)
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Associated Lectures 

(and project PCB)

Credit:  KSU ECE Students 
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Commercial Product 

Teardown 1:

2.8 GHz Radar in Lightbulb
(Microwave frequency ?)

CAUTION ! 
(Exposed High Voltages)
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Commercial Product 

Teardown 2:

10 GHz LNB for Satellite TV

(definitely microwave)
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Commercial Product 

Teardown 3:

2nd Gen Bosch Automotive 

FMCW Radar for ACC
(77 GHz – definitely microwave!)

See: “Automotive Radar – 

Status and Trends”,

Martin Schneider

https://duepublico2.uni-due.de/servlets/MCRFileNodeServlet/duepublico_derivate_00014581/Paper/5_3.pdf
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Thanks For 

Watching !
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