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Task
Introduction to Raspberry Pi

* Before we can make a start with any projects,
you need to learn about the Raspberry Pi, how it
works and how to get it working!

» The task for today is to get your Raspberry Pi
switched on and working!




Process
Introduction to the Raspberry Pi

Setting Up Your Raspberry Pi
 What you will need
« Understanding the Raspberry Pi
« Connecting the Raspberry Pi
« Setting up the Raspberry Pi

Using Your Raspberry Pi
« A tour of the Raspberry Pi
« Exploring the settings
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Step 1

What you will need! =

A monitor and HDMI cable (check
which HDMI you need for your model
of Raspberry Pi).

A micro SD card, preloaded with NOOBS or installed with S A micro
the most recent version of Raspbian. { -, USB

Z power
Find out more information about installing Raspbian here. \ supply.


https://www.raspberrypi.com/software/

@ Raspberry PiDownloads - Softw: X+

c O

‘ Products Blog Downloads Community Help Forums Education Projects

Downloads

Raspbian is our official operating system for all models of the Raspberry Pi.
Use Raspberry Pi Imager for an easy way 1o install Raspbian and other operating
systems to an SD card ready to use with your Raspberry Pi:

— Raspbs r for Windows
~ Raspberry Pi Imager for macOS
— Raspberry Pi Imager for Ubunt

Alternatively, use the links below to download OS images directly. If you're looking
for our older installer for Raspbian and more, you'll find NOOBS still available here.

Raspbian

Recovery

If your Raspberry Pi 4 will not boot, it is possible that the SPI EEPROM has become corrupted.



https://www.raspberrypi.org/downloads

@ Raspberry Pi Downloads - Softw: X+

(&) & raspberrypi

‘ Products Blog Downloads Community Help Forums Education

Downloads

Raspbian is our official operating system for all models of the Raspberry Pi.
Use Raspberry Pi Imager for an easy way to install Raspbian and other operating
systems to an SD card ready to use with your Raspberry Pi:

Raspberry Pi Imager for Windows
Raspberry Pi Imager for mac0S
Rag

pberry Pi Imager for Ubuntu

Alternatively, use the links below to download OS images directly. If you're looking
for our older installer for Raspbian and more, you'll find NOOBS still available here.

Raspbian

Recovery

If your Raspberry Pi 4 will not boot, it is possible that the SPI EEPROM has become corrupted.




' Products Blog Downloads Community Help Forums

Downloads

Raspbian is our official operating system for all models of the Raspberry Pi.
Use Raspberry Pi Imager for an easy way 1o install Raspbian and other operating
systems to an SD card ready to use with your Raspberry Pi:

% imager.exe
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Using the Raspberry Pi Imager

Anything that's stored on the SD card Windows protected your PC

WI” be Overwritten during formatting- Windows Defender SmartScreen prevented an unrecognized app from
So if the SD card on which you want e NIRRT

to install Raspbian currently has any

files on it, e.g. from an older version of
Raspbian, you may wish to back these
files up first to not lose them
permanently.

When you launch the installer, your
operating system may try to block
you from running it. For example, on
Windows | get the following:




' Raspberry Pi Imager

Raspbian

A port of Debian with the Raspberry Pi Desktop (Recommended)
Released: 2020-02-13
Online - 1.1 GB download

Raspbian (other)
Other Raspbian based images

& Raspberry Pi Imager

LibreELEC
AKodi Entertainment Center distribution ty (et tnass

Misc utility images
EEPROM recovery, etc.

Erase

Enrmat nard ac CAT29



& Raspberry Pi Imager

Write Successful

Raspbian has been written to SDHC Card

You can now remove the SD card from the reader

CONTINUE

' Raspberry Pi Imager

Raspberry Pi

Operating System SD Card

RASPBIAN SDHC CARD WRITE



* USB ports — these are used to connect a mouse and
keyboard. You can also connect other components, such as
a USB drive.

General-purpose input/output pins for + SD card slot — you can slot the SD card in here. This is where
connecting electronic components the operating system software and your files are stored.

* Ethernet port — this is used to connect Raspberry Pi to a
network with a cable. Raspberry Pi can also connect to a

network via wireless LAN.
Micro SD card , i * Audio jack — you can connect headphones or speakers

(underneath) here.

* HDMI port — this is where you connect the monitor (or

projector) that you are using to display the output from the
USB ports Raspberry Pi. If your monitor has speakers, you can also use
them to hear sound.

>
>

- Audio jack connected all your other components.
Micro USB

* Micro USB power connector — this is where you connect a
power supply. You should always do this last after you have

« GPIO ports — these allow you to connect electronic

power HDMI port Camera
ports components such as LEDs and buttons to Raspberry Pi.

Module port




Now get everything connected to your
Raspberry Pi. It's important to do this in the
right order, so that all your components are

safe.

Insert the SD card you've set up with
Raspbian into the microSD card slot on
the underside of your Raspberry Pi.

Find the USB connector end of your
mouse’s cable, and connect the mouse
to a USB port on Raspberry Pi (it
doesn’'t matter which port you use). Do
this for your keyboard as well.




Make sure your screen is plugged into a wall
socket and switched on.

Use a cable to connect the screen to Raspberry
Pi's HDMI port — use an adapter if necessary.

You can connect an optional second screen in
the same way.

If you want to connect your Raspberry Pi to the
internet via Ethernet, use an Ethernet cable to
connect the Ethernet port on Raspberry Pito an
Ethernet socket on the wall or your internet
router. You don't need to do this if you want to
use wireless connectivity, or if you don't want to
connect to the internet.




If the screen you are using has speakers, the
sound will play through those. Alternatively,
connect headphones or speakers to the audio
port if you prefer.

Your Raspberry Pi doesn’t have a power switch:
as soon as you connect it to a power outlet, it will
turn on.

Plug the USB power supply into a socket and
connect it to your Raspberry Pi's power port.




The ethernet port is where you might
connect your ethernet cable (used for
wifi) — if you have a wifi dongle
however, it will fit in one of the USB
ports.

Insert your SD card.

Connect the USB mouse and keyboard

Red LED shows there's enough using the USB ports.

power, Green shows that the
boot program on the SD card is
working.

|

Connect the power
supply. Connect your HMDI cable - if you have

a different model it might look like this.
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Step 4

Starting up the Raspberry Pi

bootloader: a5elb95f Apr 27 2020

: c03111 9ffefdef dc:a6:32:01:36:c2

: mode 6 order 0x00000001 rsts 0x00001002

: 00035344534c31364780dcccl42d012c

: 0 mbr [0x0c:00000800 0x00:00000000 Ox00:00000000 Ox00:00000000]
: start.elf fixup.dat

: down ip: 0.0.0.0 sn: 0.0.0.0 gw: 0.0.0.0

: 0.0.0.0

autoboot.txt not found

Partition: @

lba: 2048 oem: 'MSWIN4.1' volume: ' NO NAME
rsc 32 fat-sectors 15344 c-count 1942656 c-size 16 r-dir 2 r-sec @
config.txt not found

recover4.elf not found

recovery.elf not found

start4.elf not found

start.elf not found

Firmware not found

SD boot failed

BOOT_STOPPED: 0x00000001 Ox@

You should see a red LED light up on the Raspberry Pi,
which indicates that Raspberry Pi is connected to power.
As it starts up (this is also called booting), you will see interface.
raspberries appear in the top left-hand corner of your
screen.

If your Raspberry Pi boots to the command line, type in
the command ‘startx’ to load up the graphical user




Step 4

Setting up the Raspberry Pi
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After a few seconds the Raspbian Desktop will
appear.

When you start your Raspberry Pi for the first
time, the Welcome to Raspberry Pi application
will pop up and guide you through the initial
setup.



Welcome to Raspberry Pi v X
Set Country

Enter the details of your location. This is used to set the language,
time zone, keyboard and other international settings.

Country: United Kingdom
Language: British English
Timezone: London

Use English language

Use US keyboard

Press 'Next when you have made your selection.

Back

Setup the country, language and
timezone.

Welcome to Raspberry Pi v X
Change Password

The default 'pi’ user account currently has the password 'raspberry’.
It is strongly recommended that you change this to a different
password that only you know.

Enter new password:

Confirm new password:

v Hide characters

Press 'Next' to activate your new password.

Back

Change the password — make sure it's
something secure!

Welcome to Raspberry Pi v
Select WiFi Network
Select your WiFi network from the list.

| BTHUbG-METW
BTWifi-with-FON
MOHWLAN
SKY68786

TNCAPDSFBD3
Press 'Next' to connect, or 'Skip' to continue without connecting.

Back

If you have an ethernet cable or other
method of Wi-Fi, connect it here.
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Where to find help

If you’re having problems with your Raspberry Pi, there are
lots of places you can get help and advice:

* Check out the_help section and the_troubleshooting guide on
the Raspberry Pi1 website.

* The_Raspberry Pi forum, including the_Beginners section, s a
great place to ask questions and get support from the
Raspberry Pi1 community.



https://www.raspberrypi.org/help/
https://www.raspberrypi.org/learning/troubleshooting-guide/
https://www.raspberrypi.org/forums
https://www.raspberrypi.org/forums/viewforum.php?f=91

Step 6

Setting up the Raspberry Pi
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Here you'll learn how to use the
Raspberry Pi operating system
Raspbian and some of its software,
and how to adjust some key settings
to your needs.

Your Raspberry Pi runs Raspbian, a
version of an operating system called
Linux.

After Raspbian starts up, you will see
the Desktop appear.



From the Raspberry symbol in the top left
corner, you can access the menu. Here are
loads of applications that you can use on
the Raspberry Pi.

Explore the Raspberry Pi - can you find:

» Scratch?
* IDLE (or an equivalent Python IDE)?
* Minecraft?
« Python Games?

@ Help " EH Calculator

0 Prferences B PoF viewer Keep experimenting and exploring the Raspberry Pi! It's important
n SD Card Copier to feel confident in using a Raspberry Pi before you start making
— projects!

/' Text Editor




The Raspberry Piicon in the top left-hand corner is where
you access the menu.

Office applications.

>

| « Clickon it to find lots of applications, including Programming and

- « To open a text editor, click on Accessories and choose Text Editor.
@ Help " IIE Calculator

== | Preferences
EI PDF Viewer

n SD Card Copier

P Task Manager

/' Text Editor




Step 6

A tour of Raspberry Pi

I just built a Raspberry Pi computer.
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Close the text editor by clicking the x in
the top right-hand corner of the
window.

Explore some of the other applications
in the menu, such as Python Games.




i‘:‘& Audio Device Settings

P—n . .
Main Menu Editor
|8 Mouse and Keyboard Settings

@D
I

' Raspberry Pi Configuration
' Recommended Software

_ Screen Configuration

« To set up your mouse and keyboard, select Preferences and then Mouse
and Keyboard Settings from the menu.

Mouse and Keyboard Settings

Mouse l Keyboard ‘
Motion:
Speed: Slow |m——— |50 Fast

Double-click

Delay: Fast == 250 Slow

Left handed (Swap left and right mouse buttons)

Cancel oK

Mouse and Keyboard Settings
Mouse | Keyboard

Character Repeat
Repeat delay: Short s 500 Long
Repeat interval: Short == 30 Long
Type in the following box to test your keyboard settings

' Beep when there Keyboard

Model: Generic 105-key PC (intl.)
Layout: {English (UK)
Variant: English (UK)

Cancel

You can change the mouse speed
and double-click time here, and swap
the buttons if you are left-handed.

You can adjust the key repeat delay
and interval values here.

To change the keyboard layout, click
on Keyboard Layout and select your
layout from the list of countries.
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Connecting to the Internet

« Before we can set up wifi, make sure that your ethernet cable is
plugged into your router, or that you have a wifi dongle plugged
into one of the USB ports

Click on the wireless network icon in the top right-hand corner of the
screen, and select your network from the drop-down menu

Type in the password for your wireless network, then click OK.

Once your Pi is connected to the internet, you will see a wireless LAN
symbol instead of the red crosses.

Test your connection by clicking on the web browser icon and searching the web for Raspberry Pi.




* There are many, many software programmes and applications you
can download and install on the Raspberry Pi.

* Note: your Pi has to be connected to the internet before you can
install the software.

* Inthe menu, click Preferences and then Recommended Software.

Recommended Software v oA X |

All Programs

@ Hucation BlueJ is an IDE for the Java programming « Toinstall a piece of
B& Appearance Settings 'a;g”age'l software, click to mark
; Claws Mai o
i:’& Audio Device Settings ) ClawsMail is an email client supporting the check box to its
most popular Internet mail protocols. .
Main Menu Editor Grasiifast rng ht.

Greenfoot is an IDE for the Java
programming language.

« Then click OK to install
LibreOffice
LibreOffice is a complete office suite, t h e Se | eCted SOftWa SH

including word processor and spreadsheet.

Mouse and Keyboard Settings

‘ Raspberry Pi Configuration

Recommended Software

- Screen Configuration

fore Info Cancel




Using the Terminal

& © |5

pi@raspberrypi:~ S
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The terminal is a really useful application: it
allows you to navigate file directories and
control your Pi using typed commands instead
of clicking on menu options. It's often in many
tutorials and project guides, including the ones
on our website.

To open a terminal window, click on the
Terminal icon at the top of the screen, or select
Accessories and then Terminal in the menu.




calr

Using the Terminal

You can type commands into the terminal
window and run them by pressing Enter on your
Music Public Videos keyboa rd.

Pictures Templates

In the terminal window, type: 1s

Then press Enter on the keyboard.

The command Is lists all the files and
subdirectories in the current file directory. By
default, the file directory that the terminal
accesses when you open it is the one called pi.




Using the Terminal

pi@ras ypi:~ S s
Desktop Downloads

MagP1i Pictures
pi@raspberrypi:~ S cd Desktop
pi@raspberrypi:~/Desktop S ls
rp.txt
pi@raspberrypi:~/Desktop S ||

Public
Templates

Videos
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Now type in this command to change the
directory to the Desktop.

cd Desktop

You have to press the Enter key after every
command.

Use the command 1s to list the files in the
Desktop directory.



Using the Terminal

Camera ports (CSI) :

pi@raspberrypi:~/Desktop $ pinout

: c03111
: Unknown
: NoneMb
: MicroSD
R |

e §

cair

4 YOUTH

The terminal can do a lot more than list files
— it's a very powerful way of interacting with
your Raspberry Pi!

As just one small example, try the command
pinout:

This will show you a labelled diagram of the
GPIO pins, and some other information
about your Pi.




You can control most of your Raspberry Pi's
settings, such as the password, through the

Raspberry Pi Configuration application found in
Preferences on the menu.

>

e
%’ Run Appearance Settings

i{’! Audio Device Settings
. Shutdown... s _ |
Main Menu Editor

Mouse and Keyboard Settings

Raspberry Pi Configuration

' Recommended Software

_ Screen Configuration



Raspberry Pi Configuration

System Interfaces | Performance \ Localisation l |

Camera:
SSH:
VNC:
SPI:

12C:

Serial Port:

Serial Console:

1-Wire:

Remote GPIO:

Enabled
Enabled

e Enabled

Enabled
Enabled
Enabled

Enabled
Enabled

Cancel

e Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled

Disabled

OK

You can link devices and components to the Raspberry Pi
using a lot of different types of connections. The Interfaces
tab is where you turn these different connections on or off,
so that the Pi recognizes that you've linked something to it
via a particular type of connection.

Camera — enable the Raspberry Pi Camera Module.

SSH — allow remote access to your Raspberry Pi from
another computer using SSH.

VNC — allow remote access to the Raspberry Pi
Desktop from another computer using VNC.

SPI — enable the SPI GPIO pins.

I2C — enable the 12C GPIO pins.

Serial — enable the Serial (Rx, Tx) GPIO pins.
1-Wire — enable the 1-Wire GPIO pin.

Remote GPIO — allow access your Raspberry Pi's
GPIO pins from another computer.



If you need to do so for a particular project you
want to work on, you can change the performance
settings of your Pi in this tab.

+ Warning: changing your Pi's performance
settings may result in it behaving erratically or
not working.

* Overclock — change the CPU speed and
voltage to increase performance.

« GPU Memory — change the allocation of
memory given to the GPU.

Raspberry Pi Configuration

Overclock:

GPU Memory:

Cancel




+ Thistab allows you to change your Raspberry Pi
settings to be specific to a country or location.

* Locale — set the language, country, and
character set used by your Raspberry Pi.

+ Timezone — set the time zone.
+ Keyboard — change your keyboard layout.

*  WiFi Country — set the WiFi country code.

Locale:
Timezone:

Keyboard:

WiFi Country:

Raspberry Pi Configuration v X

Set Locale...

Set Timezone...

Set Keyboard...

Set WiFi Country...

Cancel
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Where to find help

If you’re having problems with your Raspberry Pi, there are
lots of places you can get help and advice:

* Check out the_help section and the_troubleshooting guide on
the Raspberry Pi1 website.

* The_Raspberry Pi forum, including the_Beginners section, s a
great place to ask questions and get support from the
Raspberry Pi1 community.



https://www.raspberrypi.org/help/
https://www.raspberrypi.org/learning/troubleshooting-guide/
https://www.raspberrypi.org/forums
https://www.raspberrypi.org/forums/viewforum.php?f=91

Conclusion

Learning outcomes

» Keep experimenting and exploring the Raspberry Pi! It's important to feel
confident in using a Raspberry Pi before you start making projects!

v, What you will need

v, Understanding the Raspberry Pi
v Connecting the Raspberry Pi

v Setting up the Raspberry Pi

v A tour of the Raspberry Pi
v Using the terminal
v Configuring the Pi
v Installing software







