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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. It contains instructions for 

building the radio using either the HDD44780 LCD directly wired to the Raspberry PI GPIO pins or 

alternatively using an either an Adafruit RGB-backlit LCD plate or the PiFace Control and Display 

(CAD) . An I2C backpack is also now supported. It can be constructed using either push buttons or 

rotary encoders. In version 5.3 onwards it also contains the software for to run with a converted 

vintage radio.  

The features of the Raspberry PI internet radio are: 

¶ Raspberry PI running standard Music Player Daemon (MPD)  

¶ Four different LCDs  are supported 
o 2 x 16 character LCD with HD44780 controller 
o 4 x 20 character LCD with HD44780 controller 
o Adafruit LCD plate with 5 push buttons (I2C interface) 
o PiFace Control and Display (CAD) with IR sensor and  buttons 

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

¶ Works with newer revisions of the Raspberry PI including the model B+, 2B, 3B and Pi Zero 

¶ Can use an IR sensor and remote control 

¶ Clock display or IP address display (for web interface)  

¶ Five push button operation (Menu, Volume Up, Down, Channel Up, Down)  

¶ As alternative to the above rotary encoders may be used 

¶ Support for Digital sound cards such as HiFiBerry, IQAudio  and JustBoom 

¶ Vintage radio conversion to internet radio supported 

¶ Timer (Snooze) and Alarm functions 

¶ 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 and others  

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

¶ Plays Radio streams or MP3 and WMA tracks  

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

¶ Audio output to analogue audio jack, HDMI, USB DAC or HiFiBerry/IQAudio/JustBoom DAC. 

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

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

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

¶ Speech for visually impaired and blind persons using espeak 

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

¶ Easily installed using Debian packages 

¶ This software runs on Jessie/Pixel or Jessie Lite. 
 

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 it and decide 

which one is the best for you. Some examples are shown in the following pages. 

http://www.bobrathbone.com/raspberrypi_radio.htm
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Examples 
Various examples of the Raspberry PI internet radio were built using this design. 

 
Figure 1 The completed classic style radio 

This classic style Internet Radio is built into a 
wooden case and was the first example of this 
project created by the author. This is using two 
four inch speakers and audio amplifier stripped 
out from an old pair of PC speakers. It has five 
buttons in all. The centre square button is the 
menu selection.  
 
 

  

 
Figure 2 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 3 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. 
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Figure 4 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. 
 
 
 

  

 
Figure 5 Old Zenith radio using rotary encoders 

Example of the PI radio from James Rydell 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 6 Zenith radio rear view 

 
Figure 7 Zenith radio top view 

 
More on the next page. 
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Figure 8 PiFace CAD Radio with IR Remote Control 

 

The radio supports the PiFace Control and 
Display (CAD) board. This is a good choice for 
complete beginners. See: 
http://www.piface.org.uk/products/piface_cont
rol_and_display/  
 
This has 5 push buutons, a reset button (not 
currently used) and an Infra Red (IR) sensor. This 
has the advantage that it has inbuilt support for 
a remote control. It has one drawback in that 
the push buttons are on the bottom of the unit. 
The PiFace CAD uses the Serial Peripheral Bus 
interface (SPI) on the Raspberry Pi. 
 

 
Figure 9 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). 

 
This beautiful radio is a fine example of the latest version of the design. 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 10 Boom Box radio front view 

 
Figure 11 Boom Box Radio rear view 

 
There are many more examples of what people have done to house their PI radio but unfortunately 
ǘƘŜȅ ŎŀƴΩǘ ŀƭƭ ōŜ ǎƘƻǿƴ ƛƴ ǘƘƛǎ ƳŀƴǳŀƭΦ For alternative ideas see the ŎƻƴǎǘǊǳŎǘƻǊΩǎ page at: 
http://www.bobrathbone.com/pi_radio_constructors.htm  
 

http://www.piface.org.uk/products/piface_control_and_display/
http://www.piface.org.uk/products/piface_control_and_display/
http://www.bobrathbone.com/pi_radio_constructors.htm
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Vintage Radio Conversion  
 
From version 5.3 onwards software for use with a vintage radio is included (retro_radio.py). 
 

 
Figure 12 Philips BX490A (1949) Vintage Internet Radio 

The radio is a Philips BX490A manufactured in the Netherlands in 1949. The purpose of this design is 
retain as much of the original look and feel of a vintage radio which has been converted to run as an 
Internet radio. It does not have any LCD display.  In the above example the following controls are 
used. 
 

¶ Far left switch  - Simple tone control  

¶ Middle left switch - Volume and mute switch 

¶ Middle right switch ς Radio channel (Tuner) or media track selection 

¶ Far right switch ς Menu switch (8 positions) 

¶ Push button on right side (Not shown) - Standard menu switch 
 
At the top left the so-called magic eye tuning indicator has been replaced with a Red,Green,Blue 
status LED. In the above picture the LED is glowing green (Normal operation).  This window also 
contains the IR sensor and activity LED for a remote control. If the radio is busy (loading stations for 
example) it glows blue. For an error or shutdown the LED glows RED. The IR remote control also 
flashes red to indicate IR remote control activity. 
 
The software allows espeak ǘƻ ōŜ ŎƻƴŦƛƎǳǊŜŘ ǘƻ ΨǎǇŜŀƪΩ ǎǘŀǘƛƻƴ ŀƴŘ ǎŜŀǊŎƘ ƛƴŦƻǊƳŀǘƛƻƴ ŜǘŎΦ  
 
The details on how to construct a similar project is contained in the following document: 
 
Raspberry Pi Vintage Radio 
http://www.bobrathbone.com/raspberrypi/Raspberry%20PI%20Vintage%20Radio.pdf  
  

http://www.bobrathbone.com/raspberrypi/Raspberry%20PI%20Vintage%20Radio.pdf
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Building in a IR  sensor and remote control  
 

 
Figure 13 IR Sensor and Remote control 

 
 

 

The radio can be built with an IR Sensor and 
remote control. Also included is an activity 
LED which flashes when the remote control is 
used 
A TSOP382xx series IR Sensor is used in 
conjunction with almost any remote control. 
An activity LED can also be added which 
flashes every time remote control signal is 
detected. This facility uses software from 
PiFace. See http://www.piface.org.uk  
 
The remote control provides the same 
functionality as the buttons or rotary 
encoders.  
 

 
Figure 14 Adafruit and IR sensor and activity LED 

The AdaFruit RGB plate can also be fitted 
with an IR sensor and activity LED but needs a 
model B+, 2B or 3B (40 GPIO pins) and 26 pin 
extender as shown in Figure 34 on page 35. 
 

Note that a 40 pin Raspberry PI is 
needed as the Adafruit Plate 

occupies all 26 pins on the 26 pin versions of 
the Raspberry PI. If not planning to fit an IR 
sensor and activity LED then the 26 pin 
version Raspberry Pi may be used.  

 

  

http://www.piface.org.uk/
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Hardware  
The principal hardware required to build the radio consists of the following components: 

¶ Current versions of the Raspberry PI computer ( Version 1 boards no longer supported) 

¶ An HD44780 LCD display or an Adafruit RGB-backlit LCD plate for the Raspberry PI 

LCD and switches interface board The HD44780  LCD display  

 
 

Figure 15 The HD44780 LCD display 

 

 
Figure 16 OLED 4 x20 LCD display 

The HDD44780 LCD interface is an industry 
standard interface for a variety of LCD displays. 
These can come in various sizes but the two lines by 
2x16 or 4x20 character displays are the most 
popular.  The software for this Internet radio 
supports either display. Most of these modules 
compatible with the Hitachi HD44780 LCD 
controller so there is a wide choice of these 
displays.  
 
The latest displays use OLED displays (Organic Light 
Emitting Diode) and give very good results. 
See https://en.wikipedia.org/wiki/OLED  
 
 
For pin-out details see LCD pin outs on page 30.  
 

 
 

Raspberry PI  computer  
The Raspberry Pi is a credit-card-sized single-board computer developed in the United Kingdom by 

the Raspberry Pi Foundation with the intention of promoting the teaching of basic computer science 

in schools.   

 

Figure 17 Raspberry PI Model 3B Computer 

https://en.wikipedia.org/wiki/OLED
http://en.wikipedia.org/wiki/Raspberry_Pi_Foundation











































































































































































































































































































































