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This video covers the full Radio Design 401 receiver at the block diagram and schematic levels, 

including the PC board and preliminary performance testing. While not the final video planned for 

the RD401 set, it provides sufficient information to illustrate how all the theory developed to this point 

comes together.  With the prerequisite background (e.g. Radio Design 101), it also provides all the 

information needed to design, build, and test the new radio.

Semester Project – Building a Better Receiver- Radio Design 401, Episode 7

Slides downloaded from: https://ecefiles.org/

Companion videos at:   https://www.youtube.com/playlist?list=PL9Ox3wpnB0krNexW2k5JMCaewXN7LoRXd

This material is provided by ecefiles.org for educational use .
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Radio Design 401 – Episode 7

Building a Better Receiver
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Radio Design 401 Rev 0.8 Test
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Antenna Position and RFI Effects

Elevated

Noise

Floor

Computer Monitor Off Computer Monitor ON

Noise Floor in 30 kHz RBW should be -129 dBm !

Indoor Testing
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Presentation Outline

Background and Introduction

   Receiver Variants and Scoring

   RD401 Block Diagram, Schematics, Parts List,

                  and PCB

 Future Videos
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Radio Design 101
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Receiver Signal Processing

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


ecefiles.org

ecefiles.org
MegawattKS - YouTube

MegawattKS - YouTube

RD401 Goal:
Improved Design to receive more stations ☺

(from Episode 5)

Rev 1a
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2023 Reception Scoresheet
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July 2025 Scoresheet
TBD
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August 2025 Scoresheet
Radio Location Antenna (Real) Stations 

Received

RD 101 from 2022 Home Office Lambda/2 

Dipole on desk

17

RD 101 with 2025 upgrade

(with QE filter and 

improved IF gain & demod)

Home Office

(low RFI day)

Lambda/2 

Dipole on desk

29

RD 401 from Q3 2025

(without QE filtering)

(about 30 mA Idc)

Home Office

(low RFI day)

Lambda/2 

Dipole on desk

42

Honda Clarity Car Radio

(> 200mA Idc)

Nearby Park Dipole at rear 

window

44+  (repositioning 

car/antenna helps)

RD 401  Q4 2025

(with QE front end)

Home Office

and Nearby 

Park

Lambda/2 

Dipole

TBD
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2025 RD 101 Upgraded Receiver
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Honda Clarity Radio Tuner
Related NXP Legacy ICs

Main Rcvr ICs:

   SAF7751HV/205

   SAF3600EL/2
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Presentation Outline

Background and Introduction

   Receiver Variants and Scoring

   RD401 Block Diagram, Schematics, Parts List,

                  and PCB
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RD401 Goal:  More Selectivity
(and Good IIP3 & NF) to receive more stations ☺

Rev 1b
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Rev 0.8 KiCad Drawings
(Courtesy of Garrett Peterson)

LNA without
Q enhancement

LO with 

+5 dBm output

And varactor tuning

Mixer, IF filtering, and IF amp

IF limiter amp
And demod / audio amp
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https://www.youtube.com/user/MegawattKS


ecefiles.org

ecefiles.org
MegawattKS - YouTube

MegawattKS - YouTube

Suggested Parts List
Device/Function Manufacturer Part Number Suggested 

Vendor

Approx Cost 

(ea)

UHF Transistors OnSemi MMBT5179 Digikey $0.10

High Q Inductors Coilcraft C318 Kit Coilcraft $36

High Q Variable Cap Vishay BFC2 808 … Digikey $7

High IP3 Mixer Mini-Circuits ADE-1+ Mini-Circuits $5

Tuning Varactor Toshiba 1SV324 Digikey $0.50

3.3V Regulator EVVO AMS1117-3.3 Digikey $0.30

Linear Potentiometer Bourns PTA6043-

2010CIB103

Digikey $2

10.7 MHz IF Filters YIC LTCV10.7MS2 Digikey $0.60

FM Limiter/Demod Nisshinbo NJM14570 Mouser $2

Low Voltage OpAmp Microchip MCP6002 Digikey $0.50

https://ecefiles.org/
https://www.youtube.com/user/MegawattKS
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ADE-1+ Mixer
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NJM14570 IF Limiter/Demod
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KiCad Rev 0 Layout and 4-layer PCB
(Layout Courtesy of Garrett Peterson)
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Upcoming Videos
• Receiver Design and Performance 

• RD-401 subcircuit design and simulations

• Fabrication, testing, and more scoring ☺

 

• Design of Q-enhanced Front-ends* 

• Core CB amplifier design (Qo of inductors, feedback topology, biasing for 

desired gain and IP3 performance…)

• Effects of positive feedback on gain, selectivity, input Z, ...

• Self-tuning hardware and software

* See:  Benjamin Madrigal, “Design of ultra-narrowband Q-enhanced LNAs”

https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6

https://ecefiles.org/
https://www.youtube.com/user/MegawattKS
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6
https://krex.k-state.edu/items/cd35ae2c-e4af-4261-a7cd-9118d1e0c7b6


ecefiles.org

ecefiles.org
MegawattKS - YouTube

MegawattKS - YouTube

Preview:  Front-End Variants
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QE Front-End NF and Intermods

NF=20log(6.9/4.2)=4.3 dB ☺

https://ecefiles.org/
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For More on QE Front-Ends, see:

https://ecefiles.org/
https://www.youtube.com/user/MegawattKS
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Thanks For 

Watching !
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