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MODULE -5

TOT phg.S.'CD.L Devices aad Endpoints _ Avdvine UNO

:dntmduct.'on to Ardvico
A'a’clumo is ao open - SoUTCe advancement o TYicg

lohich depends 0@ Lmple to-utilize Eguupment

platﬁorm
and pmg-rammin(? A
. p - ﬂn 5 P T ] c
ATduino caa Tead 1OputS T such as :Iificn.f“& Haz priaes &

Jliﬁlnr , éuwents tv:’ggcnd by a butwon or Q

can vespoad into a Yietd .

The Arduino 6 @ Lall
+o Tead inEOrmatiwt b’rom the world arouad Yo and T

Aend  commands b he

Computen THat gou ca? progia

putside orld .

Arduine 5 & tiay Cotnputen that Yyou o connecr

- ' * 't o yead iOpaEs —
10 plect ri cal cizcuits . This makes it easy FJza0 LES

contsol  Qutputs — gead a  Commaad 10 The purkide .

and
Nhg Avdunino ?
Apduino s a0 opea Aonrce product , _éasﬂ-lara/;fmrdwgn

Which 14 accessible and élz.zible to cusromeTs .

E? Arduico  iA  flexible because Tf 0534709 Variery
dtg;’tﬂl and aaelog pias , SPL and PN ourpats.

duKannada.Com

A¥duioo 1S €8Sy fo use , connected to  Compures wa &

USB and Commuaicates  Using Aerial  prorocel .

Awa‘no has 970901‘(13 valiae COmmuoit:j where lors ;g'
Aource code 4 availaple T vse,

Arduino 4 Cooss -platgeron which aa
Mac 0F hiowx platforens.

Avduino follows Aionple , Cleay pmgmmmmj

o C language .

Worg 0a wNiadew €,

2N FOON N &

TR RN
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Which Ay duino V

”u‘u‘ are hun,hpd_g n[i "ﬂldm’()u bnf!'ldf, ’ avaslable in the
maxiet ,5uv.nJ every kind 05 purpose . /?rmng alt We alrnose
bO(us 00 popul ¥ Arduino  UNO  whith 4 vsed 0 plenos
L ok prjects  wse.

g \S’omc % the [Pards ﬂmm Arcluino famr‘/y are 3/:/9:7 b2 (o

Avduino Mega i6 o big Sister 1o the UND With more
meaory  aad pins  With & difperent  Chip e ATmegad560 .

Flova % an Awsduino compatible From ﬂdaﬁnu'f Which 14
0 Tound wWearakle Which tan be Aelded into clomrﬁ.

Tihe Arduinoo MkRiogo is a little [ike aa Arduine Micro
but has a moie powugﬂj&-bit ATSAM ARM chip amnd
built -in  Wifi .

Ayduine Micro 1A bit Amaller witn Q chip Atm:gsz%.?u-’!

thar can act like o Keyboard 05 movse .

E:Iplarqu Azduino UNO Learaimg Board

Reset Button = {

Jack 15 X s
: sy Arduino

| ' - Power Pins-“Analog Input Pins =
The ’A'Tr'r‘i'a'ga 398p is the Asduiao brain .
Arduino boarg 16 meant tv /?uppo.rz" this

x  Micvocootrollen
Cverything 0N the
microcontrolle

x  Digitml pias . Arduino
0 t 15 tnat (RO act s inputs

has |y digitut pias, labeled ﬁ"’m
or  outputs.

i_ o e T e TR |
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¥ \ J‘\ . i B
A M piag These e ('{:;._;l el fros o rxedd With @ v‘\[ pins 1, 10,9,
“pulse  Width  medutarion” and

3. PINM Standds po7

0, & and
N * A A s . - B Fee n ¥ " : R
fecs ~*‘3"“‘ pios  purpul faxe Varyag amoevAts %

Qlis v
Voltuge
R
X TX and RX pins: digital  pias 0 and 1. The T Atnnds for
\

the K fox " Teceve”,

13 This A Usegul for aa easy

~

"‘t“3‘z1f?s¢>?;:-" aney
l‘?\ ¥ - N B b RN o1 N
A LED  atrached 0 digital PN
(*‘{‘ [he /}')dm‘:’]u Aketthes .
The (l()t!f(‘.-l) plros aw Adabeled [;wm A0 v A5
\

ued o nud 000[0(7 A2NSors .

)
Atbuwgyiaag
W \:‘

X Av-m(v;f‘ IS
Qaa Y st L'%'hf?
The Aurdiao  has 3.3v oy 3V Supply, Whith A

P e
X ‘m:o-:r Pins
oY 5V.

Tally vseput &Sce mose compoaeats  guie 9.3
U
-~ N ]
1 Reger buttn !
& Cuvveatly  beiag

\lv‘am The b@gz‘nm‘nﬂ.
Will be o Aince  powe¥ 14 apgplied (0 fhe

Whea Yyou prss that button , The Pprograci
that mn (N HUL-!J” ﬁ?r Juiap  arlt
Start

x Power ON LED!
Arouwino .

4 UsSB Jak ! e A tv male vsB B

& how you

Connecting 1 male

] 5 7~ -~
u.plaad Prvgmms faom YouT Compurén

fable
to  youv Asduino  beard.
Doroen  Jack ! The  powth Jacg 1h  vhe¥d yow oo ek X
X Toiot . ‘
o pmoer  up Yo y  Arduino .

Compo ent

Things ~that Avduine Caa do

Moticn Seasos | Tt llows you ae
w ‘tneasure” the guaatity

tect Mmoveme ot

Lrght Sasor | this allows youw
.L‘gm ia the

Humidity tod teperature  Seasox
hui' ity fdod Mpeyaht .

outside A0 Yid .
i A U.Sa)l v measut

The
Pt soaic Lencor + This Reasor dllows o petewmne thne
distaace. v an Dt‘jfct‘ hrvugh Avoar.
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(nsta Lling  The Soptwae [ Aepvrno TOE) ,
The  Avduine  TPE [Nf!"n'u.’ww‘alrd Development Environeneat,) 14

o arens thalr Wil Tell your Asdui ne
e n;c)u develop 4oL Prigmns y
\

what Y Ao

N dowaload  youwr Hoduino TVE , browse o0 the fallom/ng

L /)R . Qaduino cef en/ Main | Software.

Dar  https
S"/S-Iz'm \Llou"m U&/ny nod download

Select Which Operatiog
it

ﬁmdammtals 0&’ /)mumo ngmmm/ng

S Structure .

? The  Structin® Ug Arcluiao pmgm(nm/?j Lontains % ¢
pagts Qs Ao below

void setup )

{

5tatemmt[~9);

void Aoopl]
L

stateneat ()

EduKannada.Com

&} void Setup ()
void Aoop()
: d.gitaiwnm[prnmmm))«
delay (10000);

digitd Write (:pin, Low))’
delay (10000)

3y Functions |
4 A bunchon b o piece 02‘ code. That has Q. 0ame

Wi acooa 1A (alled,
sl Xu%” Amf&méats pxecuted  Whon

it s
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Al 'm
Functions Qe Joclared by its  type followed 1O
N 1

Name ok $u actién - [ 3 A)
)
83 atax . type '{?M actionName Pamm@

r ’
; Stateoeat [5),

EduKannada.Com

Ll} {3 Curly braces |
They define begiaaiy gnd ead Ik fucrion .

5>  Smicoloa
Je . used 1 Lnd  a Atateoeal and Aepaﬂ.zz
elemeats 6 0 program .
5’3()&11 ot X=14, _ ;
) PDWM pPins
Dippereaces betweea Amlogﬁ'g'iﬂ nod
: ‘ AtnteA
:/_]n analqg pias, you have vnlioni ted poss:bled ot Ve
betweea 0 aod 1023, This allows you o Tl
[

; ] ll f SQOSOf I d I \y

T brigh
) bri htnesS  betdeeq dark p.ad Very :3 r
| 5 thtot nH & g

1043 .
| qad & value — betweea 0 nod
" ’ ‘ Atates
d ol p,‘ng you have J#St two PDSSlb’(. y N
o ) %
ﬂn ‘3 on 07 55,5 These a0 also be ngw’f
o M&Lovo 1 of 0 Adod 5v 07 OV. Cor example, /5—
High 00 5 |
; LD 1S M then , its Atate b h;‘gh oy 1 or 6V.
on I ’

4y have Lo, 07 0 or Ov,
g it 16 ok » Yo'l

PwM  pias  aie cigital  pias , do They thwur., %I?M »
o or 6v, Howeves these pias tad putp ut #a/;i i c;:m
Voltmge valueh buwdeea D aad 5V ) betause thy U )
pesgIIN “Duse  Wlidth  Modulation [Pror) ,‘?M\'q a ;:95
v Simulate” Vardi/%? levels of powth bg Dscillating e
ouwput  Voltnge - tre Arduiao,
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The  below -ﬂiﬁuw fhows  the sepreSeatation of Ana109/
“D.‘gi-ml andl  PWM  pins  of  Arduiao .

A \ A
_______ B I e R ey
3 . N |l Lo
i ) ‘ 3 ! T
g g .I 8 : ( | '
3 § : 2 : \ [ |
. , = [ N
~ | 0 * > 0 l ' . ' >
Ana[%? '.Dl\?ltlll 'Pl/\lM

doT Physical Devices  aad fndpm‘/l-ts ! QaSPbaﬁyP,'

Tn-troduction to PastwayPr

The ?aspbmry?; is.a  Revies Ok cvedit tavd  Sizeo
z%in(gla— board computers developed N the Unjted Kt'nﬁcfom
bg Paspbenyp" Fourdation +o promote. The teachi
015 basic  computer  ALeieace 1IN Rchool god du/e,lapinﬁ
Countriek .

The 0rigiael  model  became £27 onore popular g,
oaticipateo ; sellm(? outside its targd‘ market {pr Use.s
c

Such gs ' T ‘
as  Tobotics . Tt Joes oot rNclude Peripheryal ¢

0ad  cases ., However , Some Gccessories have been

Included ia Aeveral sficial  pad vnegficiol  buadls ¢

The OrganiSation behind.  the Paspbezr
OF tWo  orms. The 5}rst two s

b‘lj The QaSploaﬂy 'P}
Was veleaged P The

2' CONSists
Models  coere develop o

Foundation Aftor the P Moger g

famndatfo
| a fetup  Kaspberry P
wtﬂd Lbea Uptoa ag /7

Model  the g +

de:‘fg)
o, t Oevelop  th, Thisd
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“ \r\th Paspberry P, Q” " gnga;pensil/e , Cwoss-pla tforen gz‘mpl(, 5

Cleax progrumming.  envirvonmeat ODpea  Bource and exteasible
SOBUOQ‘J’B and Opea KRousce aad exteasible hardiax .

Exptom'nq The Ka spbevaypi Learning Board

" GPIO Pinout Diagram

PiModel B D¢

14 Squarely Placed * *: 40 GPIO "~

Mounting Holes

Run Header Used to l L ”n
Reset the PI 8.

---------------

SMSE LAN9S14USB
Headgrs E@hglmc,t Qont;flqllerv

AL BN %) USBA
£ Rethee s | | Ports to PC
1ig i

Broadcom BCM2835 i
% . Micro SD card SIotumms:
-(Underneath)
',,; DSI Display Connector: :

¢ -:E.swi'tching reéuldtor fo._r'l_,é'sét

Power Consumption Etp’i:;ﬂ@t out Port

gl / > 3 - [ ;
EU Vi USB DM G pony | 3 mm'Audio and

. v e OWEE i R G
' ' ' . ‘connegtor”

. - Figure 8-1: Raspbeiry Pi2 Model B:and its GPIO . . . -

composite Jack .. - ., |

;;rocesjs.olr ' The V'Bvoadco‘m” BM2835  SoC  Used in the first
geoamtion Qastewéfp.‘ 12 Somewhat equivaleat  to the chip
used N 51‘1.% geaeration  Smast  phones | hich (ocluded o
700 MHz ARM W16T2¢-S processor, V;‘de’o Cove . IV \(7zmph:‘cs’
processing  Unit (GPu) and  RAM. This has a Jevel 1 cache ok

l6x® and o levd @ Cache o 128kR .
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b
R A st vin

Pmuc.r Sousce . The yecommended and easicst Ky to powen

tine L)uspb(nl,p: X Vi the  Micw USB port 00 Tthe Aide

\'l’) he  wait .
The. Qn.f:/f‘lxult/ P does oot hove any lowllU

S.D C(‘l‘d
tceessible . ’/‘lﬂ’ l«‘)mk‘iflg ﬂm(newmk 1/

available  Storage
dtacxed 00 SP card 19hith ih  tonbedded oo bhe

S wad Apace 0N The Paspbear(aj Pr.
PIo (&cnev-ai Vaspose  Tnput 0urput) . GPLO A a noo
Specibic pins on & coordinated Circult to Koowd il AQ

input 01 output pra  Which ao be (ontrolled bg e
client at dua time . GPIO pins have o exceptional

Jeason Charactesized , nad go viused as o oattes

Ug cOUTSe . :
Dsz Display X The ?aSpbwrgpi Coanector S22 1A o

display Aevial intergace (Dsz) Hfor Lonaecting o Liguid
crysmi disﬂay CLCD) paael Msmg a 19-pin Tibbon cable .

Andio Jack | A Ataadard 3.5mm TRS connector 14
occessible 0N the Kpi $DT Atereo  Sound 3[e,ld, 4}'){7

carphone 07 3.5mm  fouad Link can be associated
Atraight fprwasaly . |

T

Ethernet Vort @ Jdt 14 accessible pn Model B nad B+,

Ty tan be ossocioted With Q@ Bysten 0 web utilizing
o Ataandard LAN Link 00 The Ethercet  Poot.

CcsT cannewﬂf[cg:r)i Cameza. Seviod [lﬂntu;ace N

fevial interfpee outlined by MIPI [Movile Tndustry
Pyocessor f/uagnce) Orgaqi zation t@m«ﬁ weat tor
jntenting  Computenzed  Caperas WIth 4 povtable ¥rocessor .,
TTAL headers | IJTAG iA aa acroaym for ‘Toin Test
Action Gwoup’, a0 association twat begaa bock i the
mid  1980°% 4o address test poiat get o (8Aues 04

Pcg  wWith ,{Wﬁuce mount gao’jets.
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D&SC'n'ph'on 06- Sysrem on Chip [é‘oc)

A S;ysn'm on a thip [Soc) i an ;’ntzgmmd Ciscui t (IC)
that co-oidinates alt  parts % o P or Orhn elecrioaic
frameosk into a Aolitary  Chip .
contained  pdranced
padio — vecurveace.  LWorks = All on o Aol ta 7
aICapt/'anall(y ’ngular i n

view of their low

Jt O’ﬁghf 3 Simple blended ‘ﬂ[@& ,

and ?cgul.aa/y
Chip  Kupstate . S0Cs are

the portuble gad\gat‘s advertise in
power  utilization . A run Ubf the mill application A i

the Ta090  Of implanted.  £rameworks .
An SoC comprises of .
'clfn'p vy DSP wm[S], Sone SoCA - called

x A microcoatmller
[MPSaC) — incorporate more

multiprocessor Prameork o0 chip
thaa opne processor Ceate? .

A Memory pieces including
EEPROM  ond  Atreak  memody
X ﬂ'mfn\g ASources i/tc[udfng oscillators oodl /gi’aye bolzed

choice 6 RoM, RAM |

ciicles .
& Simple interfpces  jncludiog ADCA  oad DACA |

x ottage Controlless  pad pover QdminiStration Circuits

.Paspburg Vi intesgaces
2a5pbemrg D has Aevied , SPT and J4C l"ntw{aaes

as Showa in  the figuse 05/ Paspba{y Pi Leamfnﬁ
boord . |
% Seaial | The ferial interface pp Paspbeny Vi has
vecelve (7) and‘ traasonit( Tx) pins 502' Commuaication
With  Aerial  pe viphesals .
x SPT | Seral Veri phesal I/)’t‘erA’RCe (SPL) if A’yﬁ'chmnaus

Boial OaT®  Used  for
Commuajcating With one
: p@n‘phwal devicey /7 | or emore
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o ey
X Tac @ The Tac

intesgace  pins om Raspbevay Pr
allow You o Coanect hardwart moduleh . TQC interfnce

allows  Ayachvorous datn traasfer With Just 0 pins-SDA
(data Lie) aad  SCL [clock\@zbacbne)

PGSPbe,Wg Opeva ting 53 stemsg

Various opcmh‘nﬁ systems  can be installed on Qas,obcmy
thiough SD cards . Most Use a MicroSD glot locatecd o
The bottom Ug the board.

The ?aspbwrgm pnmaﬂl‘y uses @aspbvam a Debiom -
based  kinux (9pe,1a_ttrg Bystem .

Opamtina ggé’ﬂms (not Linuoe bast
¢ RI%c 0S P

e [7eeBSD
»  NetBSD

« Plan 9 Lo Bell Labs 0ad j’ngemo |
. Windows o JoT Cove- a MmO cost editien o} kKlindows 10
oﬁgend. by Microsopl that Tuns natively o1 The Qaspbewyp.’o‘l.

Opwatmg /ggsrems (L;‘/wx b&SLd)
» Xbiom ~U5mg Kodi open Source digitul media. CeOten
. ppendSUSE

Raspotvry  Pi Fedora  7LON

Prdorva , anothen Cedora. Kemix pptioisesl {03 Qagpbawp
(neatoo Linux

Diet ¥

CentOS \Opea  Wot

, Kali Liavx

Ark 0S

Kano OS

Nard $DK

L
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Media  centen (,"()r,"u)'h'n(:} SYsIeo,

DM
OQpenl 1Ed

L

l.ll)'l(? ELEC
b im

]

. Q(lSple.t

/]udn'o Opcm{inj Sgsfrm.g
* lolumio

' Pimusichox

v Runcaudio

* moQdeaudio

Recalbox

+ Happi (ame Center
v Lakka

v Chameleoa?:

'?:’plaﬂ
Opuating Sysnm Setu'o On Pagpb”w?;

Vrcinstalled  N00BS gperating Xymm A already availa ble
in  maay authorized — as  well as indepeadent Aeller, z?ze/ze
nse mang 0theh opwatmg Sg.mm —/or Qaspbwzrypi I e
morker  like NOOBS Raspbiam god third party Opevaticy
fystems ore QLD available  Uike UBUNTV MATE, OSMC
ppsc gs ete . TP Aetup 90 operation  Aysteen Wt Needl
s SD coxd  With 0nigimu capacity % 6B,

meatting $D card )

Corenat the SD card before Lopying Novss oato i t. 10
do tis - | : |
o Dovonlond SD ﬁ'ﬂfmﬂﬁ@ Ho grvm ¢p fssociation KebSItE
for  eitmer  Windows 0V Mac .
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Folios the NSt ntions {0 insmil  the 505(:-30;&:

Tasers  the €D card i The lomputtr or loptyps SO
fara  Magdey and  Mare & ot nb— e drve letiern allocoteol

v Tn S formatter , Kelectr the Arive  letten the SD tard '8

.' .
and {eoiomact it

0SS Tnstallatin?

T

Lol the Atep to insmll goeratiag Ayseor i) SD casd
¢ Go o to kkzspbur\y"!/.‘ foundation WebSite and clic 00
DowinLoaD  Lection.

. Clice o1 NooGs , thea cliw  0a "Doroload zip ™ awing
vngdeh  N00BS pad Aelect R fotd@ +to Kave tThis Zip Zile .

e bztraad ol The bl Pom zzie.

e Qace SD ctard has been LDorenatted | dy oll The
Biles in The  txtracted NooBS  bider and drop Them

onto  The SO tavd dvive.

» The nelessary filc' wilt Thea be Tmnsgnmi 10 The
5D Card .

’ INhen TWs Process has ji./)iShad, (Saﬁalf/ reowve The
cp card and insert it 0w The Kaspbesyy® .

Lirst Boot

. ?lug N The kegboazfd , mouvse | aad  0M0aitos  cables
+ Noo plug the USB  (able inm the XaspbesyyPi
+ Now Qaspbmap:

Will boot, and @ wWindos 'L appear
6.0t O

list of digferear Opevatiog Syseeor.

+ Kaspbian Wi then qua through s inseallation Brocess.
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rProammn.“-ng paspbcr)g Pr Lith P&D’IOKJ

- Paspbonyp; MMmns  Moux and Aupposts Python put %’
¢ box Henceémrh You tam oua noy pythoo  Progarn
o a Qosmod  omputen . However it A The

Jenerar purpose fnpu't/l)utpmt Lapability  provided b(‘j ipac

GWPTo  pios on Kaspbeary Pi that makes it Usepul  device

§0v  Tntesner o Thiags

gy as

(‘S)fmp!a Python ?mgmms 0n -l?aspbwrdp:

?’6‘097{20’7 C(ﬁe
1. Print hello wosld print ["huto warld")
od. /Progmm to add two Q=1]. 2
NumMbpeh s b=53
Sum = Lloat(a) + Lloat(b) )
priat (" the sum gfo) aad £13 14§25
—Pmmat [Cl:b)Sum)
3. ?mgmm to print Q,b=0,1
‘ﬁ“OO()aCLr' Aeries lohile b <200
print(b)
Q,b=-b,atb
H. (Pwoa'mm to display import  (aleaden
oa_[endul UE g“/gn gy:&ot?
moath the gwh mm = |l
sz 'pn'nt C Calendes . month [ vl mm))
. ?Togmm to -ﬁ'nd the import urllib
ip addvess Of impoTt 12
ymspbreraypi p(ﬂnt(“wa will tay to gpear this Wl in ovden

to get ip address’)
url = http /] cheucip . clgndns.wg
pricct( urd)
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