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Chapter 1 - Introduction  
 
This manual describes how to create one of the most popular Internet Radios using the Raspberry PI 
educational computer. The source and basic construction details are available from the following 
web site: http://www.bobrathbone.com/raspberrypi_radio.htm  
 
This manual provides a detailed overview of construction and software.  
The features of the Raspberry PI internet radio are: 

¶ Raspberry PI running standard Music Player Daemon (MPD)  

¶ The following displays are supported: 
o Raspberry Pi 7-inch touch screen or HDMI screen 
o 2 x 16-character LCD 
o 2 x 8-character LCD 
o 4 x 16-character LCD 
o 4 x 20-character LCD 
o Adafruit LCD plate with 5 push buttons (I2C interface) 
o Adafruit 3.5 inch TFT touch-screen 
o A 128 by 64-pixel OLED display 

¶ The LCD can be directly interfaced via GPIO pins or using an I2C  backpack interface 

¶ Optional IR sensor and remote control 

¶ Clock display or IP address display  

¶ Four configurable user interfaces are available: 
o Five push button operation (Menu, Volume Up, Down, Channel Up, Down)  
o As alternative to the above rotary encoders may be used 
o Touchscreen with Mouse/Keyboard interface  
o IQaudIO Cosmic controller with three push buttons and rotary encoder 

¶ Support for Digital sound cards such as HiFiBerry, IQaudIO, JustBoom or Pimoroni pHat 

¶ Vintage radio conversion to internet radio supported 

¶ Timer (Snooze) and Alarm functions (Not touch screen version) 

¶ Artist and track scrolling search function  

¶ Plays music from a USB stick, SD card or from a Network drive (NAS)  

¶ Menu option to display a single RSS news feed 

¶ Web interface using Snoopy  

¶ Control the radio from either an Android device or iPhone and iPad 

¶ Plays Radio streams or MP3 and WMA tracks 

¶ Can function as a Spotify receiver (Needs a premium Spotify account) 

¶ Optional support for Apple Airplay speaker using shairport-sync. 

¶ Play output on PC or on a mobile device using ICECAST streaming 

¶ Playlist creation program using a list of URLs (M3U file) 

¶ Playlist creation from the Shoutcast database 

¶ Fully integrated with mobile apps such as Android MPDdroid or Apple mPod 

¶ Speech for visually impaired and blind persons using espeak 

¶ Support for European character sets (Limited by LCD capabilities) 

¶ The software runs on Raspbian Stretch. 
 

  

http://www.bobrathbone.com/raspberrypi_radio.htm
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Document Overview  
 
This document is organised into the following sections. 

Section Topic Page 

Chapter 1 Introduction and examples 1 
Chapter 2 Hardware overview 9 
Chapter 3 Wiring information 17 
Chapter 4 Construction details 28 
Chapter 5 System software installation 51 
Chapter 6 Radio software installation 64 
Chapter 7 Configuring the radio 99 
Chapter 8 Operation 113 
Chapter 9 Troubleshooting 151 
Chapter 10 Icecast streaming installation  170 
Chapter 11 Spotify Installation 177 
Chapter 12 Airplay Installation 181 
Chapter 13 Internet Security 187 
Chapter 14 Frequently Asked Questions FAQs 191 
Chapter 15 Source files 194 
Licences Licence, acknowledgments and support 199 
Glossary List of abbreviations used 203 
Appendix A Radio program files 206 
Appendix B Installation cheat sheet 214 
Appendix C Wiring diagrams 219 
Index Document index 220 
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Examples 
 
This design caters for both the complete novice and more advanced constructors. Do not be put off 
by the size of this manual as it shows a lot of different designs. Simply read through the following 
examples and decide which one is the best for you. Some examples are shown in the following 
pages. Various examples of the Raspberry PI internet radio can be built using this design. 
 

 
Figure 1 Raspberry pi 7-inch touchscreen radio 

The latest design supports the Raspberry Pi 7-

inch touch screen. Using the graphic version of 

this software, the radio can be operated using 

the touch screen or a mouse and HDMI screen 

or TV with HDMI. A keyboard can also be 

attached and used to operate the radio. The 

touch screen version supports the same 

functionality as the LCD versions of the radio 

except for timer and alarm functions. The 

touchscreen can also be configured to use 

either rotary encoders or buttons. 

 
Figure 2 HDMI Television running the radio 

The HDMI/Touchscreen version of the radio can 

also be configured to run in a window on the 

Raspberry Pi desktop. Here it is running on the 

HDMI input of a typical flat-screen television.  It 

can also be configured to use an IR remote 

control using a FLIRC USB IR detector. 

 
Figure 3 Vintage tuning touch-screen radio 

As an alternative to the above design this touch-
screen radio is made to look like a vintage radio 
with a tuning dial. The green slider marks the 
currently playing station. When a station name 
is touched on the screen then the slider jumps 
to that position and plays the selected radio 
station. The design supports multiple pages of 
radio stations which can be scrolled left or right. 
The volume control slider is at the bottom of 
the screen. This version currently only plays 
radio stations and not media or Airplay. The 
touchscreen can also be configured to use 
either rotary encoders or buttons. 
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Figure 4 Adafruit 3.5 inch TFT 

This example shows an Adafruit 3.5 inch TFT 
(Thin Film Transistor) touch-screen running the 
graphical version of the software (Version 6.7 
onwards). This is the smallest screen that is 
currently supported. 
 
Installation of the Adafruit TFT touchscreen is 
found in the section called Construction using 
the Adafruit 3.5 inch TFT on page 34. 

 
Figure 5 Radio using the Adafruit LCD plate 

Example of the PI internet radio using an 
Adafruit RGB-backlit LCD plate for Raspberry PI 
from AdaFruit industries.  It has five push 
buttons and is one of the easiest options to 
construct. If you want to build this into a case 
ǘƘŜƴ ŘƻƴΩǘ ǳǎŜ ǘƘŜ ōǳǘǘƻƴǎ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ǘƘŜ ƪƛǘ 
but use external buttons.  

 
Figure 6 Lego Internet Radio 

Example of a fun radio built using this design 
and Lego from Alan Broad (United Kingdom). 
This really puts the fun back into computing. 

 
Figure 7 Pi radio using rotary encoders 

The rotary encoder switch version of the radio 
consists of a Raspberry PI connected to an 
Adafruit 20-character x 4-line RGB LCD display 
housed. It is all housed in a LogiLink PC speaker 
set with two rotary encoders.  The rotary 
encoders also have push buttons (Push the 
knob in). The left one is the Mute switch and 
the right one is the Menu switch. The blue glow 
in the sub-woofer opening comes from a bright 
blue LED. 
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Figure 8 Old Zenith radio using rotary encoders 

Example of the PI radio from Jon Jenkins built 
into an old Zenith valve radio case. The pictures 
below show the inside and top view 
respectively. The two original controls have 
been replaced by two rotary encoders. The old 
valve radio inside has been completely removed 
and replaced with the Raspberry PI and radio 
components. The LCD display has been built 
into the top so as not to spoil the original face 
of the radio. This is a fine example of what can 
be done with this project. 
 

 

Figure 9 Transparent Perspex Radio 

 

Figure 10 Perspex radio rear view 

The above example built by the author has a transparent perspex front and back panel. It uses a 
Raspberry Pi with a HiFiBerry sound card and a Velleman 30 watt amplifier.  
 

 
Figure 11 The Radio running on a Pi Zero 

This is an example of the radio running on a 
Raspberry Pi Zero. In this example it uses a 
micro to standard USB adaptor to connect a 
simple USB hub.  A USB sound dongle and 
Tenda wireless adapter are plugged into the 
USB hub. A USB to Ethernet adapter can also be 
used in place of the wireless adapter.  The 
display used is the Adafruit LCD plate.  Also note 
that the Pi Zero comes with an unpopulated 40 
pin GPIO interface. You need to either directly 
solder wires to the GPIO interface (Not advised) 
or solder either a 26 or 40 pin male header 
(Advised). 
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This beautiful radio is a fine example of the latest version of the design built by the author. It is using 
a Raspberry PI model 2B and rotary encoders with inbuilt push button. The display is a 4 x 20 LCD.  
The sound system is a Velleman 30-Watt amplifier (bottom right) and two 5 ¼ inch 50-watt speakers. 
It has an IR sensor (Left speaker on the right side) and an activity LED (between the two knobs).  
  

 
Figure 12 Boom Box radio front view 

 
Figure 13 Boom Box Radio rear view 

  
Below is a Raspberry Pi radio built into a old wine box. It uses a 2x8 character LCD and rotary 
encoders. The amplifier and loud speakers are from a set of old PC speakers. 

 
Figure 14 Raspberry Pi Wine Box radio 

 
Figure 15 Wine box internet radio internal view 

 

 

 
Figure 16 Very small radio using the Cosmic Controller 

Here is a really cute radio made using the 
IQaudIO Cosmic Controller and Olimex 128x64 
pixel OLED display. The Cosmic Controller 
provides an excellent solution where space is 
limited or you simply want a very small radio. 
 
The audio output is on the rear of the case. 
 
The lenses over the three LEDs and IR sensor 
apertures are simply stick-on transparent 
furniture protectors available from most 
hardware stores. 

 














































































































































































































































































































































































































































