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Chapter 1 - Introduction

This manual describes how to create one of the most popular Interne
Radios using the Raspberryefelicational computerThis manual
provides a detailed overview of construction and software installatior

The source and basic construction details are available from the
followingweb site:
https://bo brathbone.com/raspberrypi/pi_internet radio.html

Themainfeatures of the Raspberry Riternet radio are:

p3

S

-~

Raspberry Pi Internet Radio

Turn yourRaspberry Pi into an Internet Radio using a variety ¢
designs as shown in thisamual.

Media Player
Play your favourite MP3 tracks from a USB stick, SD card or f
a NAS (Network Attached Storage).

Airplay Rec eiver

This design allows the Raspberry Pi to act as an Airplay recei
Music tracks can be played from your Apple or Android mobile
phone or tablet.

Spotify Receiver
Turn your Raspberry Pi into a Spotify Receiver. This requires
Spotify Premium acamt.

RSS Feed Reader

This software also allows you to read any configured RSS fee
For example, your favourite news feed.
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eSpeak

Bluetooth speaker/headphone support

This manual contains instructions how to run the radio softwal
with Bluetooth speakers or headphones. Bluetooth versions 1
through 5.x supported depending upon the Raspberry Pi mod
used.

Digital Clock

The Internet Radio software displays as standard a digital cloc
and date with alarm and snooze functions.

Shoutcast

Shoutcast radio is a streaming audio which is used by some
50,000 Internet Radio stations across the internet. This radio
software, using a web interface, allows multiple playlist creatic
from Shoutcast radio stations by genre or country which can tl
be selected through the radio or Web interface menus.

Icecast

Icecast is free streaming software whislpports a variety of
streams such as MP3 and OGG. lIcecast can optionally be
installed on the Raspberry Pi and allows the currently playing
station or track to be streamed around the local network or ou
to the Internet (Legal and Copyright issues apply).

User Interface and displays

This design caters for a number of user interfaces such as pu:
buttons, rotary encoders or touch screens. Also, a number of
displays such as 2 andide LCDs, OLED displays]or full
graphical displays such as HDMI and tescieen are supported.
Exanples are shown later on in this manual.

Web interface

The radio software includes an optional web interface powere
by Apache. This allows stations and playlists to be selected vi
web pages on your PC, mobile telephone or tablet.

TheeSpeakengine is a small, lightweight tetd-speech (TTS)
program that supports a large number of languages. It is used
with the radio software to assist blind or visually impaired usel
08 GaLlsSt 1Ay3a¢é G§KS YSy didswithbud
a screen to navigate the menus.
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character setdependentupon LCD capabilities. Both native an

(X Support for English, Russi@yrillicand Western European
E }K Romanized (Convert to Latin) characters supgbr

A full specification can be found Appendix & Technical specificativon page301

REMEMBER TO HAVE FUN DOING THIS PROJECT

Figurel Fun radio using an old toaster (Robert Knight)

,’ This is a large document. Use thecument Overviewn page4 to navigate to the section
y you are interested in. The chapters are laid out in the orderwibiineed them.

" This manual is continually being updated due to changes in the operating system or
- manufactuS NRa Sl dzA LIYSy 4 2NJ aAyLi & F2NJ Ot NARdGe&od ¢
Please check to see if there is a more up to date manef@re commencing any work

THIS VERSION DOES GIORRENTISUPPORT PIFACE CADFigeee21 PiFaceCADRadio with IR
Remote Controbn page9.

Is thesize of this manual worrying you then try starting wRhspberry Pi Internet Radi® Beginners
Guideat:

https://bobrathbone.com/raspberrypi/documents/RPi%20Radio%20beginners%20guide.pdf
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Document Overview
This is a big document but has been organised logical sections to make it easier to navigate.

Section Topic Page
Chapterl Introduction andexamples 1
Chapter2  Hardware overview 13
Chapter3  Wiringinformation 26
Chapter4  Construction details 37
Chapter5  System sftware installation 64
Chapter6  Radio software installation 86
Chapter7  Configuring the radio 144
Chapter8  Operation 161
Chapter9  Troubleshooting 202
Chapter 10 Icecast streaming installation 237
Chapter 11 Spotify Installation 244
Chapter 12 Airplay Installation 250
Chapter 13 Internet Security 253
Chapter 14 Frequently Aked Questions FAQs 257
Chapter 15 Source fileand package build 261

Chapter 16 Advanced topicsBooting from USB driv 268
Licences Licence acknowledgments ansupport 280

Glossary List of abbreviations used 284
Appendix A Radio program files 288
Appendix B Installation cheat sheet 298
Appendix C Technical specification 301
Appendix D Wiring diagrams 308
Index Document ndex 315

Quick links
Topic Page(s) Topic Page(s)
Adafruit 40 Pimoroniproducts 19,48,102,309
Airplay 250 PiFace CAD 4892107
Buttons (Switches) 145 Playlists creation 181
Bluetooth speakers 113 Radio software installatior 86, 144
DAC sound cards 50 Radio software operation 161
Glossary 284 RSS feed 152
GPIO configuration 145 Rotary encoders 145
HDMI TV or screens 144 Shoutcast 187
I2C backpacks 42 Spotify 244
IQaudlO Cosmic Controll¢ 47 Speech facilityHspeak) 140
Interface boards 37 Switches (Buttons) 145
Icecast streaming 237 Touch screens 17,144
IR sensors 45,49,155 USB Sound card 109
LCD displays 23,30 Vintage radios 5
Media 175 Web interface 128
Network drives (NAS) 197 Wi-Fi 127
OLED displays 18,216 Wiring 26

" Please note that there is also a full document index on deat the end of this
¥y document.
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Examples

This design caters for both the complete novice and makeaaced 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.This manual isekigned to provide inspiration for your own ideas and unique solution to
building an Internet Radio using the Raspberry Pi.

Figure4 Vintage tuning touchscreen radio

The Radio softwarsupports the Raspberry Pi ’
inch toud screen Using the graphic version of
this software, the radio can be operated using
the touch screen or a mouse and HDMI scree
or TV with HDMI. A keyboard can also be
attached and used to operate the radio. The
touch screen versiosupports the same
functionality as the LCD versions of the radio
except for timer and alarm functions. The touc
screen can also be configured to use either
rotary encoders or buttons.

The HDMI/Touch screen version of the radio
can also be configured to run in a window on
the Raspberry Pi desktop. Here it is running o
the HDMI input of a typical flagcreen
television. It can also be configured to use an
remote control using a FLIRISB IR detector.

As an alternative to the above design this tou
screen radio is made to look like a vintage rac
with a tuning dial. The green slider marks the
currently playing stégon. 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 o
radio stations which can be scrolled left or rig}
The volume control slider is at the thom 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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Figure8 Pi radio using rotary encoders

Thisexample shows an Adafruit 3ibch TFT
(Thin Film Tansisto) touchscreen running the
graphical version of the software (Version 6.7
onwards). This is the smallest screen that is
currently supported.

Installation of the Adafruit THBuchscreen is
found in the section callethstalling the
Adafruit 2.5 and 3.5nchTFTon pagel05.

Example of the Pl internet radissing an
AdafruitRGBbacklit LCIplate for RaspberryIP
from AdaFruiindustries It has five push
buttons and is one of the easiest options to
construct. If you want to build this into a case
0§KSYy R2y Qi dappled Witk Se kit «
but use external buttons.

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

Therotary encoderswitch version of the radio
consists of a Raspberry &nnected to an
Adafruit20-character x 4line RGB LCdlisplay
housed. It is all housed in a LogiLinksB&aker
set with two rotary encodersThe rotary
encoders also have push buttons (Push the
knob in). The left one is thidute switch and

the right one is theMenuswitch. The blue glow
in the subwoofer opening comes from a bright
blue LED.
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Figure9 Old Zenith radio using rotary encoders

FigurelO Transparent Perspex Radio

Example of the PI radio from Jdankins built
into an old Zenith valve radio case. The two
original controls have been replaced by two
rotary encodersThe old valve radio inside has
been completely removed and replaced with
the Raspberry Rind radio components. The
LCDdisplay has been built into the top so as n
to spoil the original face of the radio. This is a
fine example of what can be done with this
project.

Figurell Perspex radio rear view

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

Figurel2 The Radio running on a Pi Zero

This is an example of the radio running on a
Raspberry Pi Zertn this example it uses a
micro to standard US&daptorto connect a
simple USB hub. A USB sdulongle and
Tenda wireless adapter are plugged into the
USB hub. A USB to Ethernet adaizn also be
used in place of the wireless adapter. The
display used is the AdafruiCDplate. Also ote
that the Pi Zero comes with an unpopulated 4
pin GPlQOnterface. You need to either directly
solder wires to the GPIO interface (Not advise
or solder either a 26 or 40 pin male header
(Advised).
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