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Introduction

This manual describes how to createe of the most populainternet Radig using the Raspberry Pl
educational computer. Theosirce andbasicconstruction details are available from the following
web site:http://www.bobrathbone.com/raspberrypi_radio.htm

This manual provides a detailed overview of constructionsoftivare. It contains instructiongor
building the radio usingither the HDD44780.CDdirectly wired to the Raspberry BIPIQpinsor
alternativelyusingan either anAdafuit RGBbacklit LCDplate or the PiFac€ontrol and Display
(CAD. An I2(ackpack is also now supportdtican be constructedsing either push buttons or
rotary encodersin version 5.3 onwards it also contains the software for to run with a converted
vintage radio

The features of th&kaspberry Hhternet radio are:

1 Raspberry Running standard Music Player Daemon (MPD
91 Fourdifferent LCDsare supported
0 2 x 16 character LGlith HD4478Controller
0 4 x 20 character LGlith HD4478Controller
0 AdafruitLCDplate with 5 push buttons (12iGterface)
0 PiFaceControl and DisplagCAD with IRsensorand buttons
The LCBan be directly interfaced via GPpidisor using thean I2Cor SPinterface
Works with newerevisionsof the Raspberry Ifncluding the model B+2B, 3Band Pi Zero
Can use an I&nsor and remote control
Clock display or IP address display (for web intejface
Five push button operation (Menu, Volume Up, Down, Channel Up, Down)
As alternative to the above rotary encodenay be used
Support forDigital sound cards such H#FiBery, IQAudio and JustBoom
Vintage radiaconversion to internet radio supported
Timer(Snoozeand Alarmfunctions
Artist and track scrolling search function
Plays music from a USBck SD cardr from a Network drive (NAS
Menu option to display single RSBewsfeed
Web interfaceusing snoopy and others
Control the radio from either an Android deviceiBhoneandiPad
Plays Radio streams or MBBd WMAtracks
Optional support for Apple Airplagpeaker usinghairportsync
Audio output toanalogue adio jack HDM| USBDACor HiFiBerrylQAudio/JustBoomDAC
Play output on PGr on amobile device using ICECAST streaming
Playlist creabn program using a list of URLs (Mf3e)
Fully integrated withmobile apps such adndroidMPDroidor ApplemPod
Speech for visually impaired and blind persassigespeak
Support for Europeanharacter sets (Limited by LC8&pabilities)
Easily installed using Debian packages
This software runs odesg/Pixel or Jessid.ite.

B R T T T I I e I R R R B |

This design caters for both the complete novice and more advanced constructors. Domgtdie
by the size of this manual as it shows a lot of different designs. Simply read throughditcidd
which one is the best for you. Some examples are shown in the following pages.
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Examples
Various examples of the Raspbernjrérnet radio were built using this design.

This tassic style Internet Radisbuilt into a
wooden casand was the first example of this
project created by the authoiThis is using two
four inch speakers and audio amplif&ripped
out from an old pair of P€peakerslt has five
buttons in all. The centre square button is the
menu selection.

Example of the Pl internet radigsing an
AdafruitRGBbacklit LCIplate for RaspberryIP
from AdaFruiindustries It has five push
buttons and ione ofthe easiest optioato
construct. If you want to build this into a case
iKSy R2y QG dzaS GKS oc
but use external buttons.

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

Figure3 Lego internet radio
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LogiLink.

LogiLink LogiLink

Figure4 Pi radio using rotary encoders

More on thenext page.

Therotary encodeiswitch version of the radio
consists of a Raspberryd&innected to an
Adafruit20 character x 4 line RGB Ldifplay
housed. It is all housed in a LogiLinksB&ker
set with two rotary encodes. The rotary
encoders also have push buttons (Push the kr
in). The left one is th&lute switch and the right
one is theMenuswitch. The blue glow in the
subwoofer opening comes from a bright blue
LED.

Example of the PI radio from James Rydell bu
into an old Zenith valve radio case. The picture
below show the inside and top view
respectively. The two original cants have

been replaced by twaotary encodersThe old
valve radiagnsidehas been completely removec
and replaced with the Rpberry Pland radio
components. The LQisplay has been built intc
the top so as not to spoil the original face of th:
radio. This is a fine example of what can be dc
with this project.

Figure7 Zenith radio top view
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. Theradio spports the PiFac€ontrol and

. Display(CAD board.This is a good choice for
complete beginnersSee
http://www.piface.org.uk/products/piface cont
rol_and_display/

This has 5 push buutons, a reset button (not
currently usedand an Infra Red (JRensor. This
hasthe advantage that ihas inbuiltsupport for
a remote control It has one drawback in that
the push buttons are on the bottom of the unit.
The PiFac€ADuses the Serial Peripheral Bus

Figure8 PiFaceCADRadio with IRRemote Control interface(SP) on the Raspberry Pi.

This is an example of the radio running on a
Raspberry Pi Zerdn this exampletiusesa micro
to standardUSBadaptorto connect a simple
USB hub A USB sound dongle and Tenda
wireless adapter are plugged into the USB hut
USB to Ethernet adaptean also be used in
place of the wireless adapter. The display use
is the Adafruit_CDplate. 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).

Figure9 The Radio running on a Pi Zero

This beautiful radio is a fine example of the latest versibthe designlt is using a Raspberry Pl
model 2B and rotary encodevsth inbuilt push button The display is a 4 x 20 LCIhe sound
system is a Velleman 30 Watt amplif{eottom right) andiwo 5% inch 50 watt speakert.has an IR
sensor (Left speaker on the right side) and an activity(bEfveen the two knobs).

NE R w

Figure10 Boom Box radio front view Figurell1 Boom Box Radio rear view

There are many more examples of what people have done to house their Pl radio but unfortunately
GKSe OFyQd It oFralteknatigeideds gee thi@2Ayaa (YNIagjalal 2t NID &
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 rediocludedretro_radio.py)

f
71&’/ >

Figurel2 Philips BX490A (1949jintage Internet Radio

The radio is a Philips BX490A manufactured in the Netherlands in T®d@urpose of this design is
retain as much of the original look and feel of a vintage radi@h 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 switchg Rado channel (Tuner) or media track selection
Far right switclkg Menu switch (8 positions)

Push button on right side (Not shown$tandard menu switch

= =4 =4 =4 =4

At the top left the secalled magic eye tuning if@htor has been replaced with a Red,Grddne
status LB. In the above picture the LED is glowing green (Normal operation). This window also
contains the IR sensor and activity LED for a remote cofittble radio is busy (loading stations for
example) it glows blud~or an eror or shutdownthe LED glowsHED. The IR remote control also
flashes red to indicate IRmote controlactivity.

The software allows espedk2 0SS O2y FAIdzNBR (2 WaLlSIF{1Q adlidArzy
The details on how to construct a similar project is coredim the following document:

Raspberry Pi Vintage Radio
http://www.bobrathbone.com/raspberrypi/Raspberry%20P1%20Vintage%20Radio.pdf
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Building in a IR sensor and remote control

The radio can be built with an Bensomnd
remote control Also included is an activity
LEDwhich flashes when the remote control i
used

ATSOP382xsgeries IR5ensoiis used in
conjunction with almost any remote control
An activity LEDan also be added which
flashes every time remote contrsignal is
detected. This facility uses software from
PiFace Seehttp://www.piface.org.uk

The remote controprovides the same
functionality as the buttons or rotary
encoders

TheAdaFruitRGB platean also be fitted
with an IRsensor and activity LBiut needs a
model B+, 2B or 3B (40 GRii@s) and 26 pin
extender as shown iRigure34 on page35.

) Note that a 40 jn Raspberry R$

needed as the AdafruRlate
occupies all 26 pins on the 26 pin versions «
the Raspberry PIf not planning to fit an IR
sensor and activity LED then the 26 pin
version Raspberry Pi may be used.

»

Figurel4 Adafruit and IRsensor and activity LED
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Hardware
The principahardware required to build the radio consists of the following components:

1 Current versions of thRaspberry Riomputer( Version 1 boards no longer supported)
1 An HD44780QCDldisplayor anAdafruit RGBbacklit LCplate for the Raspberry Pl

LCDand switches interface board The HD44780 LCDdisplay

The HDD44780CDOnterface is an industry
standard interface for a variety of LCD displays.
These can come in various sizes but the two lines
2x16 or 4x20 character displays are the most
popular. The software for this Internet radio
supports either displayMost of these modules
compatible with theHitachi HD4478QCD
controller so there is a wide choice of these
displays.

The latest displays use OL&Bplays (Organic Ligh
Emitting Diod¢ and give vy good results.
Seehttps://en.wikipedia.org/wiki/lOLED

For pinout details see LCRIn outs on page&0.

Figurel6 OLED! x20 LCHdisplay

Raspberry Pl computer

TheRaspberry Pis a creditcardsized singldoard computer developed in thanited Kingdonby

the Raspberry Pi Foundatiawith the intention of promoting the teaching of basic computer science
in schools

Figurel7 Raspberry PModel 3B Computer
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