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OEBPS/Image00102.jpg
To start with, place the magnet next to the
switch and cover the PIR sensor with
something.

Run the program as superuser using the
command:

sudo python switches.py

..and you should see some trace appear in
the terminal, when you move the magnet, or
take the cover off the PIR sensor.

A good exercise might be to place your kids
in-front of the PIR sensor and see how long
they can keep still!
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There are lots of ways to get the sketch from
the listing below onto your Raspberry Pi.
Perhaps the easiest is to connect to your Pi
using SSH (See Lesson 6) opening an editor
using the command below:

nano switches.py

.. and then pasting in the code , before
savmg the files using CTRL-x.

pi@raspberrypl: ~ — ssh — 80x24
File: switches.txt

GNU nano 2.2.6 Modified

import time
import RPi.GPIO as io
io.setmode(io.BCM)

pir_pin = 18
door_pin = 23

io.setup(pir_pin, io.IN)
io.setup(door_pin, io.IN, pull_up_down=io.PUD_UP)

while True:

if io.input(pir_pin):
print("PIR ALARM!")

if io.input(door_pin):
print("DOOR ALARMI")

time.sleep(0.5)

jle Get Help N WriteOut d Read File Prev Page gy Cut Text ® Cur Pos U
R{ Exit gy Justify Where Is Next Page g§j UnCut Tex To Spell >
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Parts

To build the project described 1n this lesson,
you will need the following parts.

PIR Sensor

Power Switch Tail 2

Pl
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10- Power ( ontrol

Overview

The Raspberry Pi can make a great home
automation controller. But to be really
useful, 1t needs to be able to turn electrical
appliances and lights on and off. That means
it needs to be able to congol 110V safely.

In this lesson, you will combine the PIR
sensor with the Powerswitch Tail 2 module

from Adafruit, to automatically switch
something on when movement is detected.
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Raspberry P1

Jumper wire pack

Hardware:

The Powerswitch Tail 2 from Adafruit,
looks like a 110V electrical lead with a box
in the middle.

[f you have 220V mains, this tutorial wont
work for you - If we knew of an equivalent

220V controller like the PST we would have
a link to it here
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OEBPS/Image00107.jpg
The box is actually an opto-isolated solid-
state relay. The opto-ilsolation bit means
that there 1s no actual electrical connection
between the low voltage switching circuit
and the 100V mains. This makes it
extremely safe and removes any chance of
accidentally frying your Pi.

What is more the control input consumes
just 3 mA of current at 3.3V, which means
we can control it directly from one of the
P1's output pins.

The PIR sensor 1s connected to a different
pin from lesson 12, so be sure to move the
yellow lead.
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Other Options

The options described above are those which
could pretty much be considered essential
when running your Raspberry Pi for the first
time. There are some other options listed
that are worth describing briefly.

. configure keyboard — as it implies allows
you to chose from a long list of keyboard
layouts.

. change pass — allows you to change the
system password for the user 'pi' the
default user on the system. By default,
this password is 'raspberry' so those
preoccupied with security may wish to
change the password.

. change locale — For non-English
speakers, you can select which locales
should be available on the system and

which should be the default for the
operating system.
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. memory_split — allows you to adjust how
much of the shared system memory is
available for graphics and how much for
the main processor. If you plan to run
graphics hungry games, or video
playback, then you may decide to alter
these settings.

. ssh — 1n a later tutorial we will look at
remote controlling your P1 from another
computer using ssh. This option allows
you to enable ssh so that you can do that.

. update — this option tries to find a newer
version of Raspi Config and download it.
It 1s possible that new options will be
added to the system in the future, so you
may wish to do this.
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The final configuration that you definitely
want to make, unless you don't like
windowing environments is to change the
boot behavior so that it automatically starts
the windowing system and logs you 1n.

Raspi-config

info Information about this tool
expand_rootfs Expand root partition to fill SD card
overscan Change overscan

configure keyboard Set keyboard layout

change pass Change password for 'pi' user
change_locale Set locale

change_timezone Set timezone

memory_split Change memory split

ssh Enable or disable ssh server

Start desktop

update Try to upgrade raspi-config

<Select>
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Select the sensible option and hit Return.

Should we boot straight to desktop?

<Yes> <No>
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Changing limezone

Skipping past a few options for a moment,
the next thing that you almost certainly need
to do 1s (unless you live in the GMT
timezone) 1s to change the timezone.

Raspi-config

info Information about this tool

expand_rootfs Expand root partition to fill SD card

overscan Change overscan

configure keyboard Set keyboard layout

change_pass Change password for 'pi' user

change locale Set locale

change timezone Set timezone

memory split Change memory split

ssh Enable or disable ssh server

boot_behaviour Start desktop on boot?

update Try to upgrade raspi-config
<Select> <Finish>

From the options, first select the Geographic
Area, then the Timezone within that area.
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Although the PIR
sensor requires a
5V supply, its
output 1s a Pi-
friendly 3.3V, so
it can be
connected directly
to a GPIO input.
The Door Switch,
uses what 1s called
a reed switch. These are two contacts inside
a glass tube, that is then encased in plastic.
When a magnet (the other white block) 1s
placed near the reed switch, the contacts are
drawn together and the switch closes. Since
this is just a switch, the leads can be
connected either way around.

We will use the Pi's ability to create an
internal pull-up resistor on the reed-switch
pin, so we don't need an external pull-up
resistor.
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Package configuration

{ Configuring tzdata |
Please select the geographic area in which you live. Subsequent
configuration questions will narrow this down by presenting a list of
cities, representing the time zones in which they are located.

Geographic area:

Arctic
Asia
Atlantic
Europe
Indian
Pacific

S!stemv

-0 - GRS -

<Cancel>

{ Configuring tzdata |
Please select the city or region corresponding to your time zone.

Time zone:

Alaska
Aleutian
Arizona
Central
Eastern
Hawaii
Indiana-Starke
Michigan
Mountain
Pacific-New
Samoa

<0k> <Cancel>

Booting into Desktop By default, when the
Raspberry Pi1 boots, you just get a command
line. No windows just a terminal where you
can login and type commands.
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if 10.mput(pir_pin):
print("PIR ALARM!")

if 10.input(door pin):
print("DOOR ALARM!")

time.sleep(0.5)

The program sets the pir pin to be just a
plain old input. This is because the PIR
sensor has a digital output of either 3.3V or
0V. By contrast, the door pin, since it is a
switch does not generate a voltage for a
digital input. So, that input pin uses the extra
argument (pull up down=i0.PUD UP). This
activates an internal resistor that makes the
input HIGH (pulled-up) unless something
stronger (like a switch connecting it to
GND) pulls it LOW.

The loop then reads each of the inputs in
turn and prints a message appropriately.

Configure and lest:
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Software:

The program for this project just loops
round printing a message every time motion
is detected, or the magnet i1s moved away
from the door.

The program uses the Rp1.GPIO library.

See Lesson 4.

import time
import RP1.GPIO as 10
10.setmode(10.BCM)

pir_ pin= 18
door pin=23

10.setup(pir_pin, 10.IN) # activate
input

10.setup(door pin, 10.IN,

pull up down=10.PUD UP) # activate
input with PullUp

while True:
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For most home networks, you should also be
able to connect to the Internet without any
further configuration. For this to work, your
router should be configured for DHCP
(Dynamic Host Configuration Protocol).
This service runs on your home network
router, dishing out IP addresses to any
device that connects to it either through
WiFi or by cable.

[f DHCP is not turned on, on your home
network router, then connect to its
management console using a different
computer that is already connected.

You should be able to find a setting
somewhere that turns 1t on
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DHCP Ethernet
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DHCP relay. [ E:

Buying a USB Wil'i Adapter

Look for a WiFi adapter that supports the
RTL8192cu chipset, as both the latest
Raspbian and Occidentalis distributions both
have support for this built-in and we've
found its much faster than the Ralink
chipsets

If you already have a WiF1 adapter, just give
it a go, even a lot of the very low cost
budget adapters will work without any
trouble
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3- Network Setup

One of the first things that you will want to
do 1s to get your Raspberry P1 connected up
to the Internet.
In this lesson, you will learn how to:
. Connect using an Ethernet cable
. Use a WiF1 adapter with both Raspbian
and Occidentalis
. Find out the IP address of your Raspberry
Pi
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Using a Wired Network

The quickest way to get your Raspberry P1
connected 1s to use an Ethernet patch cable

and just plug 1t into the back of your home
network router.

2 > S L#
% D @ \\ “

As soon as you pg yourii in, you should
see the network 1 EDs start to flicker.
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learn about using the MCP3008, or
the ADS1015 / ADS1115 analog to digital
convert with the Raspberry Pi.

1- MCP3008

R R N

« + + » 1 precision of this ADC is

~ similar to that of an
Arduino Uno, and with 8 channels you can
read quite a few analog signals from the
Pi. This chip is a great option if you just
need to read simple analog signals, like from
a temperature or light sensor. If you need
more precision or features, check out the
ADS1x115 series on the next page.
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Betore you get started you'll want to be
tamiliar with the basics of using a Raspberry
P1 like loading an operating system, setting
up networking, and connecting to a terminal
using SSH.

Also make sure your Raspberry P1 1s running
the latest Raspbian Jessie operating before
starting the guide.
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Be sure to place 1t with the half circle
indention and dot towards the top. See the
photo below for an example:

- - L ™

L
L

Once the chip is in the breadboard then
you're ready to connect it to the P1. Each of
the legs of the MCP3008 chip have the

following names:
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Wiring

The MCP3008 connects to the Raspberry Pi
using a SPI serial connection. You can use
either the hardware SPI bus, or any four
GPIO pins and software SPI to talk to the
MCP3008. Software SPI is a little more
flexible since it can work with any pins on
the P1, whereas hardware SPI is slightly
faster but less flexible because it only works
with specific pins. If you aren't sure which
to use I recommend software SPI as it's
easier to setup.

Before you can wire the chip to the Pi you
first need to place it into a breadboard. If
you haven't used bare DIP chips like the
MCP3008 before you want to press it into
the breadboard so its legs straddle the empty
channel in the middle of the

breadboard. This way you can access each
of the legs of the chip from the breadboard.
Note that the orientation of the chip
matters!
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Note that you can swap the MCP3008 CLK,
DOUT, DIN, and CS/SHDN pins to any
other free digital GPIO pins on the
Raspberry Pi. You'll just need to modify the
example code to use your pins.

Hardware SPI

To use hardware SPI first make sure

you've enabled SP/ using the raspi-config
tool. Be sure to answer yes to both enabling
the SPI interface and loading the SPI kernel
module, and then reboot the Pi. Check you
can see a /dev/spidev0.0 and /dev/spidevO0.1
device when you run the Is -1

/dev/spi* command before continuing.
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Software SPI

To connect the MCP3008 to the Raspberry
P1 with a software SPI connection you need
to make the following connections:

. MCP3008 VDD to Raspberry Pi 3.3V

. MCP3008 VREF to Raspberry Pi 3.3V

. MCP3008 AGND to Raspberry Pi GND

. MCP3008 DGND to Raspberry Pi GND

. MCP3008 CLK to Raspberry Pi pin 18

. MCP3008 DOUT to Raspberry Pi pin
23

. MCP3008 DIN to Raspberry Pi pin 24

. MCP3008 CS/SHDN to Raspberry Pi
pin 25
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To start with, cover the PIR sensor with
something, so that it is not activated until
you are ready.

Run the program as superuser using the
command:

sudo python powerswitch.py

Uncover the PIR sensor and you should see
a message saying 'POWER ON' and the little
LED on the Powerswitch Tail should light,
then turn itself off after 20 seconds.

Now this is all working, you can try
attaching a lamp or some electrical
appliance to the Powerswitch Tail.
Do not write code that turns the power on

and off very rapidly. Many kinds of
appliance, including lamps will be damaged
by high frequency switching. This type of

setup should turn things on for a few

seconds minimum.
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Conficure and 1est:

There are lots of ways to get the sketch from
the listing below onto your Raspberry Pi.
Perhaps the easiest 1s to connect to your Pi
using SSH (See Lesson 6) opening an editor
using the command below:

nano powerswitch.py

and then pasting in the code , before saving
the files using CTRL-x.

_ Terminal — screen ABD)(Z‘

uNJ nano 2.2.6 F--e OhEtSWl’Ch P Modified

while True:

if io.input(pir_pin):
print("POWER ON")
io.ocutput(power_pin, True)
time.sleep(20);
print("POWER OFF")
io.output(power_pin, False)
time.sleep(5)

time.sleep(l)

[File Name to Write: powerswitch.p
jl¢ Get Help 8 DOS Format SB Append Backup File U
- Prepend Y
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Even if your Pi came with an SD card with
an operating system on, it is a good idea to
update it to the latest version, as
improvements and bug fixes are going in all
the time. Since putting the operating system
onto an SD card wipes everything else off
the card, it i1s worth considering using a USB
flash drive for your documents, so that when
you install a new version of the operating
system, you don't have the complication of
copying them off somewhere safe before
reformatting the SD card.
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If your P1 did not come with an SD card then
the minimum size you should get 1s 4GB,
but buy a bigger SD card 1f you think you
will need the space. (If you're planning to
store media files or work with other SD card
images on your P1, you probably need a
bigger card.)

This lesson shows you how to create an SD
card for your Raspberry P1.

An SD card at least 4GB 1n capacity. You

can pick one up that is tested and guaranteed
to work with the Raspberry P1i at the
Amazon shop.
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Source Install

To 1nstall from the source on Github connect
to a terminal on the Raspberry P1 and run the
following commands:

sudo apt-get update

sudo apt-get install build-essential
python-dev python-smbus git

cd ~

git clone
https://github.com/adafruit/ Adafruit Pytho
n MCP3008.git

cd Python MCP3008

sudo python setup.py install
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Hardware

We are going to connect both sensors to the
Raspberry P1 at the same time. Neither
sensor requires any extra components.

oooooooooo
----------
----------

..........
..........
----------
----------
..........
oooooooooo
----------
----------
..........
-----

+73

5 SCLE_MOSI_ 822 ~ 817 _ W& SIAD -
78 2525302020259 & 3

»
2
AR G0
® cococccecense @
- RO RO NN N® <,

The PIR sensor comes with a socket and
lead. Make sure that the socket is the right
way around (use the picture below) and that
the red lead goes to 5V, the black to GND
and the yellow to 18 on the Cobbler.
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Y ou should see the library install succeed
and finish with a message similar to the
following:

creating build/bdi 1inux-armv6l/eqq/EGG-INFO

kopying Adafruit MCP3608.egg-info/PKG-INFO -> build/bdist.linux-armv6l/egq/EGG-INFO

copying Adafruit_MCP3008.egg-info/SOURCES. txt -> build/bdist.linux-armv6l/egg/EGG- INFO

copying Adafruit_MCP3068.eqq-info/dependency_Links.txt -> build/bdist.linux-armv6l/eqq/EGG-INFO
opying Adafruit MCP30@8.egg-info/requires.txt -> build/bdist.linux-armv6l/eqq/EGG-INFO

opying Adafruit_MCP3068.egg-info/top_level.txt -> build/bdist.linux-armv6l/eqq/EGG-INFO
21p_safe flag not set; analyzing archive contel

reating 'dist/Adafruit_MCP3008-1.0.0-py2.7.€gq' and adding 'build/bdist.linux-armv6l/egg’ to it
renoving 'build/bdist.linux-armvél/eqq’ (and everything under it)

Processing Adafruit_MCP3008-1.6.6-py2.7.eq9

opying Adafruit MCP3608-1.0.6-py2.7.e9q to fusr/local/lib/python2.7/dist-packages

jadding Adafruit-MCP3008 1.0.0 to easy-install.pth file

Installed /usr/local/lib/python2.7/dist-packages/Adafruit MCP3868-1.0.8-py2.7.eqq
Processing dependencies for Adafruit-MCP36o:

searching for Adafruit-GPI0-=6.9.3

Best match: Adafruit-GPIO 6.9.3

Processing Adafruit GPT0-8.9.3-py2.7.eqq

pdafruit-GPIO 0.9.3 is already the active version in easy-install.pth

sing /usr/local/lib/python2.7/dist-packages/Adafruit_GPIO
searching for spidev=—
idev 3.1
dev-3.1-py2.7-1inux-armv6l.eqq
s already the active version in easy-install.pth

ing fusr/local/lib/python2.7/dist-packages/spidev-3.1-py
Finished processing dependencies for Adafruit-HCP306!

1- Preparing an SD Card for your
Raspberry Pi

When you buy a Raspberry P1i, it may or
may not be sold with an SD card. The SD
card is important because this is where the
Raspberry Pi1 keeps its operating system and
is also where you will store your documents
and programs.
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Software.

This project 1s possible the most over-
engineered automatic light switch ever
created. You really do not need a Raspberry
P1 to turn on the Powerswitch, but the
example can easily be adapted for other
purposes.
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Now wire the MCP3008 to the Raspberry P1
as follows:

. MCP3008 VDD to Raspberry Pi 3.3V
. MCP3008 VREF to Raspberry Pi 3.3V
. MCP3008 AGND to Raspberry Pi GND
. MCP3008 DGND to Raspberry Pi GND
. MCP3008 CLK to Raspberry Pi SCLK
. MCP3008 DOUT to Raspberry

Pi MISO
. MCP3008 DIN to Raspberry Pi MOSI
. MCP3008 CS/SHDN to Raspberry

Pi CEO
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The Powerswitch Tail comes with a little
indicator LED that shows when it 1s on, so
you do not need to connect anything high
voltage to 1t yet.
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9- Sensing Movement:

Overview:

In this lesson, you will learn how to use the
digital inputs on the GPIO connector with a
door sensor and a PIR motion detector.

In this lesson, we will concentrate on
sensing movement and activation of the door
switch. In Lesson 13 we will build on this
security sensing to have the Pi use a digital
output to control the power to an electrical
appliance when movement is detected.
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10.output(power pin, False)
time.sleep(5)
time.sleep(1)

The program first sets up the two GPIO pins
that are used, one as an input to the PIR
sensor and one as an output for the
Powerswitch Tail.

The main loop then just waits for the PIR
sensor to sense movement and then prints a
message and turns on the Powerswitch tail,
waits 20 seconds then turns it off again.

[t the output was turned on, it waits for 5
seconds to prevent immediate retriggering.
There 1s also always a 1 seconds delay each
time around the loop.

PIR sensors and the Pi 3 sometimes don't get

along - if you're having false trigger reports,

make sure the PIR Sensor 1s far away from
the P13
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Parts:

To build the project described in this lesson,
you will need the following parts.

PIR Sensor

Magnetic Door Sensor

Pl
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For example, you could use a combination
of temperature, humidity, light, and perhaps
some internet data on weather forecasts to
turn on or off a heater, fan or humidifier.

import time
import RP1.GPIO as 10
10.setmode(10.BCM)

pir_pin = 24
power pin =23

10.setup(pir_pin, 10.IN)
10.setup(power pin, 10.0UT)
10.output(power pin, False)

while True:
if 10.1nput(pir_pin):
print("POWER ON")
10.output(power_pin, True)
time.sleep(20);
print("POWER OFF")
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What would you like to do with overscan

<Disables <Enable>

Use the left and right cursor keys to make
your selection and then hit Return.

[f after disabling overscan, you cannot see
the left edge of the screen then see the
section 'Running Raspi Config After
Booting'.
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To fix this so that all the space on the SD
card can be used, use up / down cursor keys
to select the 'expand rootfs' menu option and
hit return.

Once you do that, there will be some screen
flashing as a script 1s run and then you will
see the following confirmation.

Root partition has been resized,
The filesystem will be enlarged upon the next reboot

Press Return again to return to the main
menu.
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Using the Whole Screen

Being designed to work with TVs, you may

find that your P1i 1s only using the middle

portion of the screen and there is a big

unused area all round the screen.

Raspi-config

info Information about this tool
expand rootfs Expand root partition to fill SD card

configure keyboard Set keyboard layout

change_pass Change password for 'pi' user
change_locale Set locale

change_timezone Set timezone

memory_split Change memory split

ssh Enable or disable ssh server
boot_behaviour Start desktop on boot?

update Try to upgrade raspi-config

<Select> <Finish>

This 1s not true of all TVs and monitors, but
if it's happening for you then selecting the
option to Disable Overscan may fix this for

you.
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The Raspberry P11s an excellent small board
computer that you can use to control digital
inputs & outputs. However what do you do
when you want to read an analog signal, like
what you might get from a thermistor,
potentiometer, or many other types of
sensors? Don't give up! By connecting a
small analog to digital converter (ADC) chip
to the Pi you can open up the world of
analog signals to your Raspberry Pi
programs!

This guide will show you a couple great
options for reading analog values from
Python with a Raspberry Pi. You can use a
simple MCP3008 analog to digital converter
(ADC) to read up to 8 channels of analog
input with 10-bit precision. Or use a
fancier ADS1x15 series ADC to read 4
channels with 12 to 16-bit precision, and a
programmable gain stage--wow,

fancy! You'll be up and running in no time
with a Python library and examples to read
analog inputs from both these ADCs.
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2- First Time Configuration

we will show you how to setup your
Raspberry Pi the first time you boot it up.

Raspi-config
fo Information about this too

expand_rootfs Expand root partition to fill SD card

overscan Change overscan

configure_keyboard Set keyboard layout

change_pass Change password for 'pi' user

change_locale Set locale

change_timezone Set timezone

memory split Change memory split

ssh Enable or disable ssh server

boot_behaviour Start desktop on boot?

update Try to upgrade raspi-config
<Select> <Finish>

We do this using a tool called Raspi-
Config that runs automatically the first
time you boot your Raspberry Pi. This
starts before the windowing system and so
you have to use the cursor keys and Return
key to navigate the menu system.
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It 1s a bit like adjusting the BIOS settings
on a PC, once you have things right, you
probably won't need it again. We will start
with the options that are most important
and then look at some of the other options
that you may wish to configure.

Using the Whole SD Card

This may seem a bit strange, but by default
the Raspberry Pi only uses as much of the SD
card as the operating system requires. This
means that even though you might have used
a large SD card, the operating system won't
use it.

Raspi-config

info Information about this tool

overscan Change overscan

configure_keyboard Set keyboard layout

change_pass Change password for 'pi' user

change_locale Set locale

change_timezone Set timezone

memory split Change memory split

ssh Enable or disable ssh server

boot_behaviour Start desktop on boot?

update Try to upgrade raspi-config
<Select> <Finish>
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A variable (delay period) 1s used to contain
the time in seconds between each step of the
Servo.

The while loop will just continue forever or
until the program is interrupted by pressing
CTRL-C. Within the loop there are two near
identical 'for' loops. The first counts the
pulse width up from 5.0ms to 2.5ms and the
second sets the pulse with starting with 2.5m
and counts down to 0.5ms, moving the servo
arm back and forth.

To install the software, connect to your P1
using SSH and then type the command:

$ nano servo.py

write into the editor and then do CTRL-X
and Y to save the file
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L pi@raspberrypi: ~ — ssh — 80x24

~ GNU nano 2.2.6 File: servo.p Modified J%

time
(property, value):
3
f = open( + property,

f.write(value)
f.close()

( + property + + value)

(angle):
set( s str(angle))

set(

set(

set( ’ )
set( ' )

il bl bl fodeead] [l o
To run the servo program just type the
following command into your SSH window:

$ sudo python servo.py

The servo should start to move straight
away.
Test & Configure:

If you want to make the servo move faster,
try changing delay period to a smaller
value, say 0.001. Then to slow it down try
increasing it to 0.1.
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Python Example:

You can also use wiringP1 in python! Run
sudo apt-get install -y python-pip

sudo pip install wiringpi

The Python program to make the servo
sweep back and forth 1s listed below:

# Servo Control
import time
import wiringpi

# use 'GPIO naming'
wiringpi. wiringP1SetupGpio()

# set #18 to be a PWM output
wiringpi.pinMode(18,
wiringpi. GPIO.PWM_OUTPUT)

# set the PWM mode to milliseconds
stype

wiringpi.pwmSetMode(wiringpi. GPI
O.PWM MODE MS)
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# divide down clock
wiringpi.pwmSetClock(192)
wiringpi.pwmSetRange(2000)

delay period =0.01
while True:

for pulse in range(50, 250, 1):
wiringpl.pwmWrite(18,

pulse)
time.sleep(delay period)
for pulse in range(250, 50, -1):
wiringpi.pwmWrite(18,
pulse)

time.sleep(delay period)

We're basically using the wiringpi functions
but within python, so its easy to practice
with the gpio utility and then use the
matching commands in python
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Now you can set the servo to all the way to the
left (1.0 milliseconds) with

gpio -g pwm 18 100

Set the servo to the middle (1.5 ms) with
gpio -g pwm 18 150

And all the way to the right (2.0ms) with
gpio -g pwm 18 200

Servos often 'respond' to a wider range than
1.0-2.0 milliseconds so try it with ranges of
50 (0.5ms) to 250 (2.5ms)

Of course you can try any number between
50 and 250! so you get a range of about 200
positions.
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Software:

We'll be using the great wiringPi tool gpio to
control the servo. Begin by
installing gpio with

P COMT6 - PUTTY. i ol Ea |

[Fudo apt-get install —y wiringps - \
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Set pin #18 to be a PWM output
gpio -g mode 18 pwm

Pin #18 has PWM output, but you have to set
it to be the right frequency output. Servo's
want 50 Hz frequency output

For the Raspberry P PWM module, the PWM
Frequency in Hz = 19,200,000 Hz /
pwmClock / pwmRange

If pwmClock is 192 and pwmRange 1s 2000
we'll get the PWM frequency = 50 Hz (thx to
kev for the numbers!)

Now you can tell gpio to set the PWM clock
to those numbers:

gpio pwm-ms
gpio pwmc 192
gp1o pwmr 2000
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You can also buy ‘continuous’ servos that
can rotate through the full 360 degrees.

Hardware :

There 1s only one pin on the Pi that is
capable of producing pulses in this way
(GPIO pin 18). This will be connected to the
control pin of the servo. The power to the
servo 1s provided by an external battery as
powering the servo from the Pi itself is
likely to cause it to crash as the Servo draws
too much current as it starts to move. Servos
require 4.8-6V DC power to the motor, but
the signal level (pulse output) can be 3.3V,
which is how its OK to just connect the
signal line directly to the GPIO output of the
Pi
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The Pi Cobbler is used to link the Raspberry
Pi to the breadboard. If you have not used
the Cobbler before take a look at Lesson 4 in
this book.

Servo motors generally come with three pin
sockets attached. The red and brown sockets
supply power (positive to red) and the third
yellow or orange socket is for the control
signal. To link the socket to the breadboard,
use the male-to-male jumper wires.
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Servo Motors:

The position of the servo motor is set by the
length of a pulse. The servo expects to
receive a pulse roughly every 20
milliseconds. If that pulse is high for 1
millisecond, then the servo angle will be
zero, 1f it 1s 1.5 milliseconds, then 1t will be
at its centre position and if it is 2
milliseconds it will be at 180 degrees.

) O o

e ——

1.0 mS 1.25mS 1.5mS 1.5mS 1.75mS 20mS

The end points of the servo can vary and
many servos only turn through about 170
degrees.
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3- Using a Servo Motor

This lesson describes how to control a single
servo motor using Python.

A
3 o,

Servo motors are controlled by pulses of
varying lengths. This requires fairly accurate
timing. The Raspberry Pi has one pin that
generates pulses in hardware, without
having to rely on the operating system.
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Parts:

To build this project, you will need the
following parts.

Part Qty

Raspberry Pi 1

Cobbler
Breakout Board 1
and IDC cable

Set of male to
male jumper 1
leads
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PUlTY Security Ale B

The server's host key is not cached in the registry, You
have no quarantee that the server is the computer you
think it is.

The server's rsa2 key fingerprint is:

ssh-rsa 2046 1c:76:a6:98:8f:b5:e1:22:f1:4f;2d:bbif4:e9: 48182
1F you trust this host, hit Yes to add the key to

PUTTY's cache and carry on connecting,

1f you want to carry on connecting just once, without
adding the key ko the cache, hit No,

If you da not trust this hast, hit Cancel to abandon the
connection,

‘ Yes | ‘ Mo 1 [ Cancel ‘

The ssh window will then be ready for use.
- 3

lest & Configure:

Try exploring your files system by using 'ls'
to list the files in the current directory and
'cd' followed by a directory name to change
the current directory.
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You can edit files using nano' followed by
the file name and also install software using
the 'apt-get' command, as described in some
of the earlier tutorials in this series.

When finished with your ssh session, close
the client application/window or simply type
in exit into the shell window.
Troubleshooting

If you encounter a connection reset by

peer error when trying to connect to your P1,
there could be a problem with the SSH keys.
You can 'reset' the keys with the following
commands.

First, remove the old keys:

sudo rm /etc/ssh/ssh_host_*

Then regenerate them

sudo dpkg-reconfigure openssh-server
Then try again!
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Having downloaded and installed PulTTY
(it's a single file called putty.exe), run the
program.

2 PuTTY Configuration El

Category:
[=- Session \ Basic options for your PUTTY session [

L L_oglgmg Wnnect to
=) erminal
Regbod Host Name [or IP address) Port

Bel |192.168.1.13 |[22 |

Features -
& Window ORaw O Telnet O Rlogin ®5SH O Serial
Appearance
Behaviour
Translation Saved Sessions

Load, save or delete a stored session

Selection ‘ ‘
Colours

Default Settings
= Connection Load

Proxy

Telnet

Rlogin
# SSH
Serial

Close window on exit:
O blways  OMNever &) Only on clean exit

l Open J [ Cancel ]

Enter the IP address that you found earlier
and click “Open”. This will give you a
warning (the first time) and then prompt you
for the user (“pi”) and password
(“raspberry™).
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Raspi-config

info Information about this tool
expand_rootfs Expand root partition to fill SD card
overscan Change overscan

configure_keyboard Set keyboard layout

change_pass Change password for 'pi' user
change_locale Set locale

change_timezone Set timezone

memory_split Change memory split

overclock Configure overclocking

Enable or disable ssh
boot_behaviour Start desktop on boot?
update Try to upgrade raspi-config

<Select> <Finish>

Hit the Enter key and then select “Enable”

E ks Help

Would you like the SSH server enabled or disabled?

<Enable> <Disable>
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A script will run and then you will see the
following as confirmation:

SSH server enabled

You will need to reboot your P1 to make the
change permanent

SSH under Windows:

If you use windows, then you will need to
download a free program called “PuTTY”

from here: www.putty.org
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The system looks for 1t at boot time and will
enable ssh if it is there. It is then deleted. So
just create a new file and save it as ssh to
the boot folder. If you plug the SD card into
your computer, just put that ssh file directly
in the SD card director's root directory

. - (=[5
SUr= Coripeiar » SREELY ™ B - v 43 || Seorch boct ) o]
| Organize + | ] Open  Newfolder S (7]
| X Favorites —  Name . Date modified
B Desitop B fioup_db.dat 77307 o
L. Microbuilder B fiupcdn 2 K8
i Library a4 = '“""bf'
. Recent Places €] tarnal g 4277 KB
{4 Downloads (4] kernelZ.img 4472KB
55 Libraries | LICENCE broadcom 2K8
B Fritsing-Library | LICENSE.oracle 10ks =
Il & common || start.elf 7 KB
| % Dropbox (adafruit) ) saitiatet sk ||
43 Dropbox (Personal) ] start_db.elf 4871K8
@ shure | start x.elf 3 3846 KB
f 3] stats.py 8/15/2017202AM  PY File 6KB
3 libearies ~| [Lissh 8/15/2017820PM  File ke =
ssh Date modified; 8/15/2017 8:20 PM Date created: 8/15/20078:20 PM
’ File Size: 0 bytes
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Using Raspi-Config:

In order to do this, open LX Terminal on
your P1 and enter the following command to
start Rasp1 Config:

sudo raspi-config

file Edit Tabs Helf
pi@raspberrypi

Scroll down to the “ssh™ option, 1t might be
under Interfaces or Advanced (they move it

around)
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6- Using SSH

In this lesson you will learn how to remote
control your Raspberry P1 over your local
network using Secure Shell (SSH).

PREEMPT Thu Oct 18 19:03:02 BST 2012 arnwsél

A common reason for remote controlling
your P1 from another computer (like your
laptop or desktop) 1s that you may be using
your P1 solely to control some electronics
and therefore not need a keyboard, mouse
and monitor, other than for setting it up.
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It also can just save on desktop clutter, and
the problem of having multiple keyboards
and mice all over the place.

Enabling SSH :

Secure Shell (SSH) is a feature of Linux that
allows you to effectively open a terminal
session on your Raspberry P1 from the
command line of your host computer.

Recent versions of Rasbpian do not enable
SSH access by default. You can use an
empty boot file or raspi-config.

Using a blank boot file:

For truly headless setups, if you

can't ssh into your Pi you can't turn on ssh!
It's a bit of conundrum! But you can easily
get around it by using a trick in Raspbian.
To do so, we simply create a file

called ssh. This file does not exist by default
and needs to be created. It can be empty.
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It 1sn't going to be COMI1 so never pick that.
Chances are its the one right below COMI. It
will often say "SiLabs" or "Prolific" or
similar next to it. In this case it is COM7 that
IS 1n use.

Now start Putty and you will see a connection
window.

S:PuTTY. Configuration
Categony: —

= Session Basic options for your PUTTY session
L.nggng Speacify the destination you want to connect to

= Terminal Seial | G
Keyboard b P T
Bel [com? |msem |
Features Cannection type:

2 Window ORen  CTenet OBlogn OS5H @ Serial
Appearance ,
Behavioiy Load. savailthbte a stored session
Translation Saved Sessions
Selection [
Colours Defauk Setiings

5 Convecien . _m
Data
i)
Rlogin

- SSH
el Close window on exit:
O bways O Never () Only on clean exit
oot o

Select a connection type of "Serial" from the
radio buttons, then set the speed
to 115200 and the serial line to COM7
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Finally click 'Open’ to connect. Remember to
press ENTER to start communications.
=

For a new 1nstallation of Raspbian, the
default username is pi and the default
password is raspberry

Thats 1t! You are connected and can use the
command line to navigate around your Pi.
Once you've connected with the console you
can set up your Pito use SSH as another
means of connecting to your Pi over your
local network
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lest and configure :

Windows:

If you are using a PC, then before you start
Putty, you need to know which com port is
being used for the cable. You can find this by
looking in the Ports section of the Windows
Device Manager.

The Device Manager is accessible from
the Control Panel under System.

L, Device Manager

Flz  Achon  Wiew Help
- = FES 2FE A =08
= STHMON-E5FED4EA

Batteries
+ Y comOcam - serial port emulators
¥ J Computer
+ G Disk drives
# @ Display adapters
# b DYD/CD-ROM drives
+ (&9 Human Interfacs Devices
+ (2 IDE ATAATAPI controllers
+ Eg Jungo
+ = Keyboards
Mice and ather pointing devices
i Manitors
+- H8 Network adapters
= ports (CoM&LPT)
3 Printer Pcwl (er)
fic o

) Somd videu mdqame cnntmlers
System devices
Universal Serial Bus controllers
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. The red lead should be connected to 5V if
you want to power via the cable, see
below for details

. The black lead to GND (3rd pin down)

. The white lead to TXD on the Pi (4th pin
down)

. The green lead to RXD on the pI (5th pin
down)

Powering Via Cable:

Here's a photo showing an older Pi and also
powering it via USB. Pi 2 or later are not
suggested for this technique as they draw
over S00mA

The important thing here is to only power it
from one source, the USB power adaptor or
the Console Lead BUT NOT BOTH. Unless
you have a Pi A+ or Pi Zero, don't connect
the red wire!
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If you do decide to power the P1 from the
console cable, DO NOTattach the Pi's USB
power adapter. If you would rather power
he Pi from your USB power adapter then
leave the Red lead from the Serial lead
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Connect the Lead:

The Console lead has four female
connections that can be plugged directly
onto the GPIO header of the Raspberry Pi.

The Adafruit USB console cable has 3.3V
logic, so its safe to use with your Pi.
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Attach the leads as shown below:

The connections are to the outside pin
connections of the GPIO header. See Lesson
4, for more information about the

header:
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PL-2303 Driver Installer Program &

‘Welcome to the InstallShield Wizard for PL-2303
USB-to-Senal

The InstallShield YWizard will install PL-2303 USB-to-Serial
on your computer. To continue, click Next

The driver 1s installed 1n such a way that
when you later plug in the USB console lead.
it will still launch the “Found New
Hardware” wizard. If you allow the Wizard
to search the Internet and install it should

work.

Please wait while the wizard installs the software_..

§ Prolfic LISB to-Serial Corm Port
[

B2 [~






OEBPS/Image00063.jpg
When 1t has finished installing the driver, you
should get this message:

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

3 Pralific USB-ta-Serial Cormm Port

Click Finizh to close the wizard

Bark Cancel
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This will save a zip file

called PL.2303_Prolific_DriverlInstaller_vl
7 _0.zip (or similar). Unzip this onto the

desktop and within the folder run the
installer

called PL2303_Prolific_DriverlInstaller_vl

.7.0.exe

= PL2303_Pralific_Driverinstaller_v1_7 0

Que - @ F P [roses [G-

‘7 PLZ303 Windows Driver User r Hmsuwalrstdsvx?u‘.,
M V17,0, /J vvvvv

.nz:n _Prolfic_Driverlnstaler.. ’leh«kﬂ\dvamexa

r“ nzmaadom rsion_Rea...

This will save a zip file

called CP210x_Windows_Drivers.zip (or

similar).
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Unzip this onto the desktop and within the
folder run the installer
called CP210xVCPInstaller x64.exe

(or CP210xVCPInstaller x86.exe if the
x64.exe doesn't run)

{ {Q |1 » tadyada » My Documents » CP210x_Windows Drivers » -[&,I‘i Search €O210x Winda.. 0O
Organize Include in library ~ Share with v New foldes =~ 0 @
ST 4 Name - Date modified Type Size

M Desktop e
L Library b 86

i £3 Projects £ [T€ CPUOWCPInstaller 64, exe 03 KB
8 Downloads W CP2ONCPInstaller x86.exe S11 KB
b shared ™ dpinstami 12K8
. Othermill PCBs | SLAB Licanse Agreement VCP_Windows... aK8
| Fritzing-Library o slabvep.cat 18
. Development X slabvep.inf 12 KB

% Recent Places
%3 Dropbox (adafrui
B microbuilder

\| & Libraries

et

] 8 items

Complete Installation

Click through the entire driver installation
process to completion

Y ou may need to reboot!
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Hit return then select Finish
When 1t asks you to reboot, go to Yes and
hit return

F@raspberwp -
|

Would you like to reboot now?

A

|

OK the serial console 1 now enabled!
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Software Installation (Windows):

Download and install Putty from

here: www.putty.org

From the list of downloads select the binary
called just putty.exefrom the section For
Windows on Intel x86. This will prompt you
to save the file. Save it onto the Desktop for
now.

Note that this actually saves the Program itself

not an installer. Simply double click putty.exe
to run putty!

Install Drivers

Next, install the latest drivers for the cable
chipset.

There's rwo possible chipsets. The older
cables use Prolific brand, the newer cables
(as of 2017) use SiLabs brand. If you're not
sure which you have, just install both
drivers! There's no risk and the cable will
work no matter what
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Option 2. Enabling via Raspi-Config

sing a monitor and keyboard, log into the
shell and run
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sudo raspi-config
c¢o down to Advanced Options

— | Raspberry P

Software Configuration Tool (raspi-config) ————

1 Expand Filesystem sures that all of the SD card 3
2 Change User Password Change paasword for the default u
3 Boot Options Chocse whether to boot into a des
4 Wait for Network at Boot Chocse whether to wait for networ
5 Internationalisation Options Set up language and regional sett
€ Enable Camera Enable this Fi to work w the R
7 Add to Rastrack Add this Pi to the online Raspber
8 Overclock Configure overclocking for your P

Information abont this c

<Selact> <Finish>

Hit enter and then go down to Serial

E

@raspberrypi; ~ ol

4| Raspberry Pi Software Configuration Tool (raspi-config) |7

Al Overscan You may need to configure oversca
A2 Hostname Set the visible name for chis Pi
A3 Memory Split Change the amount of memory made
A4 SSH Enable/Disable remote command lin
A5 SPI Enable/Disable automatic loading

12C sble automatic loading

Force audio out through HDMI or 3
Enable/Disable cne-wire interface
Enabls/Disable remote access ta G

o~ EHERRE L) BRIRE R0 e -

<Select> <Back>
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Enabling Serial ( onsole

As of Jessie Raspbian, you may need to

enable the serial console.

You can enable/disable the serial console
with either editing /boot/config.txt or raspi-
config (which will edit /boot/config.txt for
you)

Option 1. Enabling in /boot/config.txt

You can pop your SD card into a computer
and edit config.txtwith a text editor like
SimpleText, WordPad or whatnot. You can
also edit on a p1 with sudo nano
/boot/config.txt

At the bottom, last line,

add enable uwart=1 on it's own line
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S- Using a Console Cable

[n this lesson you will learn how to remote
control your Raspberry Pi with a console
cable.

The great advantage of connecting this way
1s that it can even supply the power for your
Pi and you do not need keyboard, mouse or
display attached to the Pi to log into it.

You will need to install terminal emulation
software (Putty) if you are using Windows
and also USB drivers for the Console Lead.
The Mac Terminal comes with its own
software.
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The Raspberry P1 uses its built-in serial port
to allow devices to connect to its console
and issue commands just as if you were
logged in.

In the next lesson, we will look at another
way of doing much the same thing but over
a local network using something called SSH.

You Will Need

To follow this lesson, you will need:






OEBPS/Image00049.jpg
Y ou will probably be prompted to confirm
by entering 'Y".
Thats all there is to it. You are ready to try
some of the projects I mentioned at the top
of this section.

Configuring SPI

Start by removing any blacklist for the sp1
module by running

sudo nano /etc/modprobe.d/raspi-
blacklist.conf

And look for the line
blacklist spi-bcm2708
and put a # in front like so:

=
@ pi@pi2: ~/Adafruit-Raspberry-Pi-Python-Code/Adafruit PWM _Servo Driver

GNU nano 2.2.6 File: /etc/modprobe.d/raspi-blacklist.conf
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Now type 1n control-X Y and hit return to
save the file.

reboot with sudo reboot

Next time you log in you can check that you
can see the devices with

Is -1 /dev/spidev*
you should see two 'devices' one for each

SPI bus
g@lpﬂ@pﬂt~ lC: =] -E&-d

870 fdev/spidev0.0
370 /Sdev/spidev0O.
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Sqlect Yes

F@r:.pt:rrﬂ: - \ = &'

Would you like a login shell to be accessible over
serial?

t should now be enabled

" piliraspberrypi: ~ [ = E
»

The s=erial interface 1z snabled
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The nstallation process tor this 1s the same
whether you are using Raspbian or
Occidentalis. In actual fact, some versions of
Raspbian include this library, but these
instructions will also have the effect of
updating to the latest version, which 1s worth
doing.

sudo apt-get update

To install RPi.GPIO, you first need to install
the Python Development toolkit that
RP1.GPIO requires.

To do this enter the following command into
LXTerminal:

sudo apt-get install python-dev
Then to install Rp1.GPIO itself type:

sudo apt-get nstall python-rpi.gpio
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Before we go any further, 1ssue the
following command in LXTerminal. This

1l ensure your package can be found and
that you get the latest version. It does not
matter which directory you are in.

sudo apt-get update

LXTerminal

1eezy InRelease [1

grmhf Packages

1eezy/main armhf Packag

nain Translation-en_GB
in Translation-en
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The update may take a while, especially 1t
this is the first time you have run it on your
Pi. Eventually it should give you another
command prompt '$' and it will be ready for
you to type the next command which is:

sudo apt-get mstall git

Once git 1s installed (if its not already there)
you can "check out" the Adafruit P1 Python
repository onto your Pi using the following
commands

git clone
http://github.com/adafruit/ Adafruit-
Raspberry-Pi-Python-Code.git
cd Adafruit-Raspberry-Pi-Python-Code
1s
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P1 Code

To make life easy for those wishing to
experiment with attaching electronics to
their P1, we have produced an extensive and
extremely useful collection of code.

This includes simple Python libraries for a
large number of modules, including
displays, sensors and PWM controllers etc.
To fetch this code, you need to use some
software called 'git'. This comes pre-
installed on Occidentalis, but on Raspbian
you must install it by entering the following
commands into LX Terminal.

You will find the icon for LX Terminal on
your desktop.
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LX Terminal
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The GPI1O Connector:

The diagram below show the pins on the
GPIO connector for a Raspberry Pi
Version 1 (which is what existed when this
tutorial was released) Version 2 has pin 27
replacing pin 21 but it otherwise the same

GPIO GPIO GPIO GPIO GPIO GPIO GPIO GPIO
25 8 7

Vi SNO_ 44(TXD) 15(RXD) 18 (PWM)

000000400006

3
AN

3.3V GPIOO GPIO1 GPIO GPIO GPIO GPIO GPI
(SDA)  (sCL) 4 17 21(PWM) 22 10(MOSI) 9 (!\TISO) 11 (SCKL)
Raspberry Pi GPIO [ RJ45

As well as supplying power (GND, 3.3V and
5V) all the GPIO pins can be used as either
digital inputs or outputs. The pins labelled
SCL and SDA can be used for 12C. The pins
labelled MOSI, MISO and SCKL can be
used to connect to high speed SPI devices.
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All the pins have 3.3V logic levels and are
not 5V-safe so the output levels are 0-3.3V
and the inputs should not be higher than
3.3V. If you want to connect a 5V output to
a P1 input, use a level shifter A popular way
to actually make the connections to the
Raspberry Pi is to use a Pi Cobbler.
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4- GPIO Setup

One of the great things about the Raspberry
Pi 1s that it has a GPIO connector to which
you can attach external hardware.

Ras berry Pi
(C))2011 -
o = S

&
o
::
-
~
-
-
‘
b
-
LAY

E234156

The GPIO connector actually has a number
of different types of connection on them.
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There are:

. True GPIO (General Purpose Input
Output) pins that you can use to turn
LEDs on and off etc.

. 12C interface pins that allow you to
connect hardware modules with just two
control pins

. SPI interface with SPI devices, a similar
concept to [2C but a different standard

. Serial Rx and Tx pins for communication
with serial peripherals

In addition, some of the pins can be used for
PWM (pulse Width Modulation) for power
control and another type of pulse generation
for controlling servo motors called PPM
(Pulse Position Modulation).

In this tutorial, you are not actually build
anything, but you will learn how to
configure your Raspberry Pi and install
useful libraries ready to start attaching some
external electronics to 1t
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It there 1s any problem during any of the
steps above, you will see an error message.
The most common reasons why something
should fail to install are:
. a problem with your Internet connections
. a mis-typed command. Remember
everything in Linux is case sensitive. It is
best to open this page on your Raspberry
Pi so you can just copy and paste the
commands.

Configuring GPI1O

The GPIO pins can be used as both digital
outputs and digital inputs. As digital
outputs, you can write programs that turn a
particular pin HIGH or LOW. Setting it
HIGH sets it to 3.3V setting it LOW sets it
to OV. To drive an LED from one of these
pins, you need a 1kQ resistor in series with
the LED as the GPIO pins can only manage
a small amount of power.
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If you use a pin as a digital input, then you
can connect switches and simple sensors to a
pin and then be able to check whether it 1s
open or closed (that is, activated or not)

To program the GPIO ports in Python, we
need to install a very useful Python 2 library
called Rpi1.GPIO. This module gives us a
simple to use Python library that will let us
control the GPIO pins.
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e | Step 3.

ik b o 31| Enter your password
curertstats | wensssnenes [ wes || 10 the PSK field and
e then click Add. When
o T you look at the first
R window, you should

et | Wsai| | 5 see that the
connection 1s all set

up for use. You can
connect or disconnect using the buttons.
Notice also the IP address of the Pi is shown
at the bottom of the window.

Finding Your Pi's IP Address

You can find the IP address of your
computer, either by opening the WiF1 setup
tool again. The IP address will appear at the
bottom of the Window.

If you are using Occidentals, or you want to
do this over a command line terminal
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Open up a LXTerminal window and
following command:

sudo ifconfig

Eile Edit Tebs Help

Next to the wlan0 entry you will see inet
addr: 192.168.1.10 which 1s the IP address
of the Raspberry Pi.
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Step 1.
Double-click the icon and this 1s what you

will see.

wpa_gui - o x
File Network Help

Adapter: {wlano |
Network: | |

Current Status | Manage Networks | WPs |

Status: Inactive

Last message: 0 28:3c:e4:16:cc:38
Authentication:

Encryption:

SSID:

BSSID:

IP address:

Connect Disconnect Scan
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Step 2.

Click on the Scan button and a second
window will open. Find your Wireless
access point in the list and double click on
it. This will open another window.

= Scan results o Box
SSID b l BSSID I frequency I signal | flag
TALKTALK-CAD... b4a:82:fe:ca:... 2412 | -91 dBm [WP
Linda-and-Si... 28:3c:ed:16:., 2462 mER 57 dom [l
belkin.dfe ec:la:D9:45:.. 2437 -89 dBm [WP
4| | 2l

wpa gui - nx
File Network Help

Adapter: |wlano =l
Network: | =

Current Status | Manage Networks | WPSI

Status! Inactive

Last message: WPS-AP-AVAILABLE
Authentication:

Encryption:

SSID:

BSSID:

IP address:

connect | Disconnect|  scan
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Setting up Wifi with the Graphic Interface

Setting up WiF1 requires that your router 1is
broadcasting the SSID. Make sure you have

"Broadcast SSID" set up on your router!
This will not work with "private" SSID
setups

Raspbian releases after 2012-10-28 include a
WiFi configuration utility. You will find the
shortcut for this on the Desktop. If you are
using command-line tools or are logging in
over Ethernet, check the next page for how
to edit /etc/network/interfaces by hand
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Wik1 does however use quite a lot
of power, so check the power
rating of your power supply.
Some WiF1 adapters require an
external power supply to work well. We
suggest the 5V 1A power adapter in amazon
shop if this is the case. All of the WiFi1
adapters we have in the shop will work just
fine this way.

If you have a WiF1 adapter plugged in, then
you no longer have two free USB sockets
available for your keyboard and mouse, so
you may also need a powered USB hub.
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Fixing Wikl Dropout Issues

If you find your module 'drops out' from
time to time, you can fix it fairly easily with
a command line fix

Create and edit a new file in
/etc/modprobe.d/8192cu.conf

sudo nano /etc/modprobe.d/8192cu.conf
and paste the following in

# Disable power saving

options 8192cu

rtw_power mgnt=0 rtw_enusbss=1
rtw_ips mode=1

Then reboot with sudo reboot
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Remember! It your IP address starts

with 192.168 or 10.0 then its an internal
address - that means you can get OUT to the
Internet but you cannot have someone
outside your home or network reach your Pi
via the IP address. This is important if you
want to have a webserver running on a Pi
that outside people can reach. In general, its
much safer to keep your P1 on an internal
network so it can't be hacked as easily!

Test and Configure

If you have X running, open the Midori web
browser and navigate to the URL of your
favourite electronics supplier.
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If you are using a command line,

the ping command can be used to see 1f you
are reaching the internet. Try ping
google.com to check if you can reach those
qites!





