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With Arduino using Magicbit that will shake the world one day

Let's Study Robotics
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» o E&3® Writing the code

esBwisms vy no=¢? Whatis Coding?
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LED 88 88 ¢80 wepn esdmme 88@ Coding for blink a LED

Project 2: Blink a LED with digital write

0000
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2588Bemd IDE ®agmcns S0Es 60® 91850 m0s3es emess?
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O O0O0O0O0
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O Project 8: ON/ OFF the DC motor e®50dws Swims 8@
O Project 9: Controlling speed of the DC motor e@fodwm edows seme B8@
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csuems BB
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GE® »DN BB
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r 89 S8®
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O  edl ecerd etedd mit OO wey dnEeE B8e® cwveqe
le

O L9110 motor driver
O Project 19: Use inbuilt motor driver to control two motors

Car
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O  Project 20: Bluetooth control LED ON and OFF

O Project 21: Bluetooth control OLED display LED ON and OFF

O Project 22: Bluetooth control car using Magicbit 8c9s ecedd s
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Introduction to Robotics
e0ed) mBeme BEde eeSee

6D ¥ @2 What is a Robot?

001039028 o) 3B Bwds 0w O 8¢ B8R0 B &B wsipws. Robot
is a machine capable of performing complex tasks automatically.

O e0hedd vy es¥iped, Sedsens’ ® s8vermus eBmcernd S ©J oSbes
B2060® @100 B80S O Swisow e v Bsines.

O 8u 95 008 eBoPceanEd B e V(B Y Gl @ ©88edwd
8300080 B0 DS BITIFD EL000ES.

6516 2Bt se®) TexzOD SHIBMBE

<. Robot- Telerobotics -
¥ “i 8BDBeFd el oL wEman 030 & Swosdem O @ciedd
y I 4 085 88 mibcesd og o = w5y B8R 0® »HB wesiod.
bl | SED 000G,
1]
M
<L

Roboteer -

©@0eds vl BIEH® »Im
e®ld 1 o yloces’ e®
283 w308,

©0eR3 DrSeenc $LBE-
e BEO ey 98 enxcd®
e®® »B3 »OE.

B Roboticist -
©010R3D0 153 BEAT 0w edierd Bcxd BERT
Bede®,w 0® DHOS »we3Oa8.
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800 ©0eIDT; 83e® & ream Dl e@imdic? (advantages of having
robots in our lives)

8 008 & &8 and 00eIDT| evds muees @das dxed ? (why is robotics
needed...?) o3> ewis ACE. OB & O §Bm® midem 4 3 Veded g0 D@s DB
RO ©YT B Bed.

1. @®®c (speed)

2. es¥mdim/ ¢dn cdesnes’ 8 918 B8

3. 9@ mbus mO» @S 8¢ B8@ (can do repetitive tasks)
4. BoDermDens’ 910 ©J ©RB®8 (can do work with accuracy)

66)62106t8 60 ®8ed g 684 The main purpose of robots

a¢ O 90 ecimed 380 murs’ 8¢ w0 OO0 ecieIDT ewig ©r CRG. &
em0853 won 888 880 ac@en BBow:s QA0 @ws3dn i B SwG.

O B8ysed &Co»3e8s emcd O B88yxsio D& edvews’ mibinawss
BB O wlies g ®d ©13®. Perform ?g WS ©B® wewo. To get things done
the task automatically without human faster than humans

intervention

O @ oo 8 8680 O O e 35060 @ Ba oS

90D mbces B »6 ©Re. To do mobaws’ 8¢ »3 ©B®. Performing tasks that
repetitive tasks can lead to dangerous situations

[ o
uﬁ "1

. i -

O 8800 owdd =e 02008 Dot O @3> awed comd B8@0. Help the
&8¢ 0 ©(5®. Performing tasks that disabled (Handicapped)

humans cannot do at once.

10 ©ce evdg @& 30 (Magicbit) 0w ecteds misseess B30 wowo



O 88ys30 »0 I Be e eve ©O0® O  ogmn 825 883 gwecm 0O

O a8 cowde S [8©. To operate c® 8® ee»a.To reach distant
equipment at high levels that are inaccessible to planets.
humans.

sl .

O o o1@01 ©oC BEO awd O  2888¢ wilbuns’ 8¢ »0 ©(Se.
5@ eewo. To enter very deep mines. Doing dirty tasks.

O 330 vedser ®OWR wew. For O Bexdgeddces ewewo.
various exploration activities. For entertainment.

O 9o38e® FwodEwo. To the
teaching process.

8202530 0830
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656106t 66 BE R HHMm Robot used by industry

o Y

T . : .
O Consumer goods O  Primary metals
08e0iBm wrent) Buocmn 08 eEin Derd) BEeagms

O Fabricated metal manufacturing O Electronics/ precision equipment
BBe1eg® mo0» ¢ eCiy Bdoicsm ReCHeBD / BoOes comden Bdsigm

O Aerospace a»sdm1603 vedsen O Mining and extractive
SDE DO Y Bedessens FdE

¥ o
)
= e e
| o+
. ! 'S
- “ »
e e
O  Electricity Generation O Non-metal primary commodities
BeBACR B HwodE @RI» @200 OB edEE WIert) BDE®

O Non-metal fabricated commodities eci»®n 005 S8we® wiesd) wde

O Machinery sseniomces Sdwicms O Automotive Dovs SEsogma
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1. 58 BBe - ©5ieds wusine 85300 »Beis 00 B 9 ¢md Fko @50 0
800853 w1Bws SO0 @ eIPBG G @.

2. 0B BB - se@B Bo®G CERoHmHE 02 O 888 8Rtved B
3PYOOHG WE G @.

3. BB BB - 9w BB 06 CCCRBG @5% D2 888 m® sd3® d»
OB DO e G G.

60)6RIDG6ER B creld® Definition of robot

2000em, YEd/iED LB By D BB BB el PISBERBsS PEBSS OO JEIO:s
BBIF® 0B ES.

BOGR) MBS QEOSHD |

©00008 BEvIedE, @agm0® 1B EGIERIDCWICE DEBLS e
B0200m® 0Em@ 0D DOeCEID @ FEe®IBHO &8k, ¢®
Dbse 9 S8® wewr @0eDomI @NOOMEG DO Lo
0530, ©@0eDTwO Bden ©RBOO emd O e ©8ecews’ @
90 O(BO0 OB O 88 O DO Bn® ®FO YEIw ewd
@535 9eON® LB @60 e .

ROBOTICS
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@053 Bewvrd EEEH ©C1eRIDIWIEE IR 0D VDS B3R, @@IOC Y O8 Hwiwcm S
&1 @060 OBV DEHI@ DB 9d) ©BEE0 ©¢Y) 1. e®wd edietDdwied @8dw, g ew g
B ed 00530 B a@dd s8udn weedems BEOO e®i HBcTR0 ©HIdm I BE%® weedem
¥l @O cewden e ©D.

30305 DReBSS, geEBeS 1Y) ECIeRID DECHTOD ©BH DD (000 BO® BHHBeDeHB
BEOO @) ©E®m® JEPS o0 0. ec1eRIDCwWwed AE Hwdes (D08 ewd BB dwims 91S)
OO 8 OE»HS I BEOO e»f e0RT BB WD OB B PeEDeB®D
80 e®s 88 OB of e®wd eSS ©d.

00 YEgds BeEE e0dE ©agmir®, 153D DD 6 QECESeRD OB5 WIburs’ 9 B8@O
wn 98 ©8ude 8@® @53t Swo B8RO0 H18 Fwu8 eceadds St@rens SEOO civm Om

Q1.

srgmta TR

state
Ew! Al getstatalist thresh]
lowrs it aresye.
¢rmcrrds what 18 smms s
it (amalegiD] ¢ thyesh)
array=azcapsl,
if (smalogil] ¢ thresh |
arzay=arrapell.
if (amaleg{2] ¢ thrwsh}
aTTRY=ATTAY+IE;
il famaloa(3] ¢ thresh}
arrmy=arrapsilil;

patars arsey

software

60)6d) dHGIWOFIB Types of Robots
s s & a8 8yls’ 850 DU0OE @edd ety ¢sd OZeme ¢BG v «.

Types of Robots
; ;
Mobile Robots ‘Stationary Robots
+ t l
Rolling Robols - | | Walking Rebels | (s Ropa :
' oi8a odeadfboc ‘R‘
-4- e
Humanoid Robot
‘A s
2
J 3
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“Father of Robotlca™

4
The world"s first indusirial
Japan made industrial robot was Installed In & car Amarican Joseph Engelbarger, first dightally opsrated

Amarican George Daval
ik doveloped the world's

e

robots called the manufacturing plant callad craated the world's first industrial
indusirial programmalbla
i-Llid § E e
Karwasaki-Unirmate 2000 .hmu:_'l:u.n Ganaral Motors mhnd_nr robot "8
e _J - -
1969 1962 1956 1954

{8877

Japan's Son
Wabat-1, the world's Iau':l:h-u: X
first full-scale human S5 e =b Educational robots called  four-eg
ged ASIMO, a humanaid robot,
robot, was created In - Star Wars began LEGC Mindstorms ware robot calked was rolpased by Honda
Japan :m:lln-g robots. mm‘.ﬂ -_ma.u" In Japan.

-
1973 1977 1986 1999 2000

Enginoarad Arts British “ : i

company dosigner and

ror Hang Kong inventer, Boston Dynamics in the
nhsbisscl b0l David Hansan created a USA d :?:' e "Bl D™
interactive humanoid oS @ Uog
rebol similar to the human ot I
ontertainment robots callod Sophia ratrot. It an carry a
e Clilled Amsci. 5o : wiight of 150 k.
et ot el
2022 2016 2005

-

“You know what?" Mr. En elberger{recalled remarklng‘\

“That sounds li kel rlabutito me." {3
i, Engeneer, and -— .. / :

- n-seph F Ehgelh erger,

He licensed the atent of George Deval,
Developing the rstindustnal robot ;
the l..lmmate And gFamlng him the global
recognition as the Father of Itvul:mms in
the mean time.

he told the New York Times in 1950 - F
rebots in 1980

B3O o



2005 obwss

The world's first self-replicating robot was developed
by a team of researchers at Cornell University in the
United States.

eI OB @due YBOEHD w8m ecierdd Boed aresd
e’ Emesced emiiemE 8D devmced sbedsmnss

D e380303 BB, 00w 6B0wBFwd BOEDHD we S
BB e@dhedd dBvwS.

O dmroced e@180s’ D88 O ededd Scuid " Big
Dog" eee ©»€5ed. 0®® ©0ealDs 530 ¥mc 98 yedawm
0O g VS gm0, V(B IO edvens’ B, ©16d LE® 4
» @D0ews’ DHB wE VS avd S BeEIg® 150 3.

HISTORY OF THE BOSTON DYNAMICS

SPOT SPOT MINI

BIG DOG 153

20 y if 2012
SAND FLEA #‘ l

A
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2012 bz

The world's first driverless Google’s self-driven cars
were licensed in Nevada, USA.

@D go® Bwuedr 08 QoG BOwS6 e@I08 JU wewr AERSY)
G € e a@bm O dmnced et »oded Es.

2016 o5z

@MIe0 8 B0 Besg®woedn O oD vwiens’ 3853
eBwr 8 88 80100 @1 edeiDs Bo@rens mom cE.
gneed 98ud 600 D& ens3Pe® WBwD @1ed arD.

2022 o5z

Engineered Arts British company is the UK's leading
designer and manufacturer of interactive humanoid
entertainment robots.

@IER BB ¢obded Gmmys ©@0® e GibdhBed HeIHE
BE@renmdr 6w @3l Bwmd @mdc:8 Semdcoesdi e@ciedd-
o1

Bdeogms @d.

@8, @93 Ameca »® B85 vE(8 ederdds BL@iencs O
218 and do 0®® dwelt CES 2022 (2i8e®iBn» gecmleuSm
ucbema) wewr eg8us’ o 2.

22 ©cwe evdg @& 30 (Magicbit) @@w ededs misseess
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Activity

8Bee® gd» DEO 8o wunsis.

1. 0e8 8u@er0i3d ededid Bbars weg »yc?
A. Leonardo da Vinci Bwu»iedd &y 8558

B Neil Armstrong 8¢ e0®eegdo

C. Dr. Frankenstein @:©6c ddsinsieadoids’

D. Pinocchio Bez»w8ews

2. @604 Bepred BB oo’ O esnged p@me?

A. Robots cannot harm humans ece@ioc530 8Bzl 9B we D
B. Robots must obey human orders eceasds; 88 e S0 Bw gmw
C. Robots must protect themselves ece@30d; @532 aidEsr S oo gl
D. Robots cannot be big eciea’ids; Bwic Be emwm

3. 508 @»OT8 eciealddw BEeIwe B8e® evnucde B8Dess »YC?
A. Blaise Pascal de@e aiedncE

B. Archimedes ¢038&ed

C.Thomas Edison emi@ed S&jessss

D. Leonardo da Vinci Bemietd & 8538

4. 050003 mrPsens, B 0og® RO Hidm meg ¢leys ¢Be®du. dned dBwD ROC?
A. Scientist S¢powen

B. Inventor »® Seo1g®@md;

C. Science Fiction Writer 8¢ 5530 eGamens

D. Movie Director 850 adnwsm

5.1942 & Bb@rens g 8ef D@m0ns’ 0 e O, 0B ens ROS?
A. A paint-sprayer 83 @8> wsipws

B. A washing machine ec€ ewics wsinwss

C. Atoy duck eesEc® e

D. A calculator v wsine=s

6. @08 mISeens Do D53’ ¢8?

A. Robotics require you to read. echeds meers @0 Seded 4das @d.

B. Robotics is about creating healthy foods. ecedd mrSseac vy eIy a@ss3s Giwd
Bdeoemes BEOE.

C. Robots are fun to watch in movies eceaos; Bnwd »0B00 Benie eOS.

D. Robotics produces robots and machines that do important work. ecie®’ mSsess Oices
O WO @eRIDC1LS Y 6Bdy) BEsicms DIE.
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Introduction to Basic Electronics
gEo geetedSn emOs oy 6i8e

2 T

L -
TR e %
QeRacSHE 58 OaE? What is a Electronics?

ReCEBeBD BEnid vy B (eeEBeiID ®EI®) tn sBverm B of BB G DN WOD G-
W0e gLrems BEO8. d6 Yewldmds eddE B8R0 ©.cOm w» BBRISLVD il et €D ©mes
OBS e ¢ 880 wdmn IG.

Electronics is the study of electricity (the flow of electrons) and how to use that
to build things like computers. It uses circuits that are made with parts called
components and connecting wires to do useful things.

Father of Electronics
Michael Faraday (1873) was a British physicist and chemist who
is best known for his discoveries of electromagnetic induction

and of the laws of electrolysis. e8n¢ oed (1873) vn Beys goon
egdens wy Sy SDedemen BERE Dyed ewiminB® wew D 8D §
859595 09Sn SerIKen® 6y 06D JEBIKEES.

3@ ®»0o® Electrical Waves
Basic characteristics of a wave nocowss §8» csuen,

1. It has a constant speed. Se» edows a.
2.There is an amplitude. »cc0 Sedmoces avs.
3. It has a wavelength. .o aimess aw.

Wavelength

Edmdo

/\ ll Amplitude
\\/ \/ o

Wave cycle
| Dol MOS0

Period
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g§660J0& Resistor

B wuinem 0@ OeB 00 DieBD® ©we®r DD . e®O Do DS
gBedide ece »(ES3ed. g

20w Besd sBedie 918 O O8 053 Wom BB o aled. By
9Bedide gt O O8 053 »om BB W D& @d.

Bedil) @8y cRBes’ B8 () »® Svwewrsd. Beys sludum yBedius ewsldy cRBes’ — W

800BDELS. Yetd®, 1 W10 H®EI® B BB ©Dm OB BLYDHEBSS BB EBNWOD G VIS
BEFs 3.00DES.

5566105 gmssind HOEHR)

Resistance Material
{Carbon Composition)

Insulation
Coating

Metal Leads

g566)0m db® BB Types of Resistor
sHB 016 8OHD ©85 S8 dbved yBedil Bowers ©Jm 8.

Resistor
piiediin
Fxied Resistor Variable Resistor
3¢ nfedile s ebed g o8 nSedion

. Variable/ Potentiometer
'R‘"“- . ethfi®emriedid glediln E
Rheostat
Dh B oSeciDn

30 o8 encg @8 30 (Magichit) s@w ededs musens 820530 300




cenden. yBediled dben ¢, G ww D@E w» 58 »®, @ wewo 1 eos ¢, O e 0 eOS ¢,
AE o 10° QEnIC EOB ¢ @WILI BB CeR. 9B ey O wum ©BE 8 O red.

| 10x10°=10,000 |

yBedided avw x Tolerance Bc@d gow = 10KQ x 10% = 1000Q e»ds8 1KQ » +/- gows 980 dmn 07
Cled. 98 98 yBediie Hwo »On CAD wi@: sdies IKQ o 11K oo .

Activity

gBedided 8108 dbems ares DoOs3D.

gBediled avw | veg dbens ©cdm dYencs 30» DEers

100 Q
3.6 kQ
7.5k

820 k
22M

Bedided B8 cvws’ gres B8e®@x3 wwm DRD yoOsID.

o Black, Brown, Brown, Silver

- Red, Red, Red, Gold

Brown, Red, Black, Silver

Yellow, Red, Yellow, Silver

Blue, Green, Red, no band

Black, Gray, Green, Gold

Gray, Blue, Orange, Silver

EEEESHEE

Violet, Violet, Brown, no band
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NOxm/ eansicddHed Capacitors

8 xeds’ VTS 9eEBeYBD cuwien OE Ty
AFBG ©RI DO PRI DD H(BES WS DAD DL WIBHEDO
0@ busim e¢ws w8m CB® 9eRPBeNBD CLeORE.

A capacitor is a device that stores electrical energy in an electric field.

It is a passive electronic component with two terminals.

QoSmes et 0% AR BN BHY e ww w8Didm
DY 08 PIQEBS. BIWHNGD BHY OC BedYOCED ¢mD WoBmo
aoe Bdems wiym cAA.

Capacitance of a capacitor is the ability of a capacitor to store maximum charge on its plates.

©0® Wlpmed Wbmd 88y D JInws 07 od Mdednd. mded wy Dy
0 eygdens eV ¢ O R 988 deviwwn D ©8mE mdede.
The capacitance of this capacitor is measured by Farad. Michael Faraday, an English
scientist who pioneered the world of electromagnetic induction in 1831.

8 DE ©I D7) D WdmNd N P eew D7) B 00O Fwma Mf ey uf

e (@8emo 0(0d) T ww PF (Bewmo oo) @823 ¢ ¢80n aum.

Basics of a Capacitor:

The value of the capacitor = MFD, NFD or PFD
Voltage =V
Accuracy =%
Product type
Temperature

ORORONONO

Manufacturer's Name

Maximum Voltage

Capacitor value

Polarity e——
(-) Negative = |I
L}
> Maximum
Capacitor Series Temperature
1530 e
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QIBeOOEG (Transistor)

@O® cLo®e EBO i ©7) el ¢®8med el »® wlPuer vwided & elizss
20823, @DICIT R1eds ww SEW® FeuvdsE »® Bevowds’ DBA. 1948 dved & e®®

Q53BeO0w edgremIed BHOS BV QorPeIB® Wedned ®us g Bubuisens’
&¢ Be. Transistor was first discovered by scientists John Bardeen, Walter Brattain and
William Shockley at the Bell Laboratory in the United States. With the introduction of this
transistor into the market in 1948, a great change took place in the field of electronics.

Q538Besocw wy “Transfer + Resistance” wew D0 ecwm 9 Be®@sd
e®ID) BNRE DODIB. 0@ el Dxed geEBeIim WcHKI ©OB3
w3 Be® & 0D BRedilw: (B8, gbd wivnwm 6y JO B
»©A. "Transistor" is a combination of the two words "Transfer + Resis-
tance". This means that a current of electrons resists the current flowing
through it. Semi conductor is another name for it.

OO, Q3BeA0WE B2 PEEWENBD o O DLSers eDmes

S OB ©0m0 WP CRD bl ©530wm DES m(E) CL00®

@B, Do DBS ©BVEmO @R BE® wem @R® HI®S Swsim

Qo ¢8R e e BBuwds’ @€ er. Thatis, a transistor

is a device made of semiconductors used to change the amplitude of

electronic signals. It is made up of several semiconductor parts at least three terminals to connect to an
external circuit.

|Q)658600 dbB® Types of Transistors

D 01 w0 85 eusidh & e agds’ Q3o Db ecm Hed. As shown in the diagram below,
there are two types of transistors. Namely bipolar junction transistors (BJT) and field-effect transistors (FET).

Transistar
QamiBals

v . 1

BJT Transistor ?ﬂ'ﬁ?':'?én FET Transistor Eiﬁ:!dt
BT 2a38edOl  Transistor FET Qyzt8edol Vrapsistors

— —

PNP NFN JFET MOSFET
- Watw
| o | Junction Cruin -
{ ; Ry, ::ﬂ \ Finid ion *
= B Efact Pald
- Trafilsd

B3O o
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Circuit Troubleshooting
s0s0 ecie BOmome

6ele §Gamdgas Circuit Troubleshooting

el Bomoens ¢y @86 CEIMmIE OOV NEBEI DO BD0E BBe® FwdEw O amd YOBsY O
gednEn »Ees 0080 @D HBHE 8¢ »im ER8. e¢le Bomwden FwdEwO PHOIJHE & ecls
ewded® yedaws eday @d.

80w pE Od¢s 8¢ § 80, du woren e On Bedw HiSw:
1. comdes 88 e Bw exn »353.The equipment does not work at all
2. comdes a®ims oces S 8. The equipment works abnormally

©cdn Dbved ecls HDESO svm 88 eREB B ERe:

1. 8030 ecduws e @Swe 8@. Constant error or malfunctioning

2. #2592 ecdz. Intermittent errors - external noise pick-up, heat, shock,
increase in humidity, etc.

80wz RE O9e 8¢ § B0 98 comden B8 e G @z I8 98 1B ecdsws »wemn
OIRO @eH DD HOEDE ©@Ig ®T) CAE.

Check Power 8¢8 aca @B i@ 8z wosis

Check Wiring &t denizd o8 a8 ¢(8 8@ m»osis
Check Short-circuit 8=s0¢ @b 8 arf ¢18 8 m»os3m
Check broken wires @) en Db @18 (&8 ©88s0 I35

Check burnt-out components 88edegeq .00 a8 68 8w w3

Q000

e@cde Bowdens 8¢ 0w @yl suwBs’ ewsin & aw.
6z0 500 ARAHS g®d sbal® mbésI® Always check the power source

080 olsen ¥OO® @m0 multimeter e probes m»@s ©8 esoco
B s8udu pEO Seype @ e 8 «iwr »0 A BO 8¢ e

g @d.

08 & »0ecos Beyms e Gred »®, battery pack dm @0
20530 8 B switch on/ off 8 @B ¢(& ewi B® w» S©
©PRTBED Dl PE eBBTIHS DO D BIO VN OB HIS
@d.
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Lithium Polymer Batteries (Li-Po)
3.7V @23E3wmn DbLm DESS @®@n R OB DB and, gemmst AO8 »i wIeEed e®ig WiSHNd
Beam B ediedsd nrdeared ©Idme wep D8 Em8n @108 dbvws D0 ofedd®s Bed.

lipo battery 5000mAh

The important parts of a LiPo battery.

Balance
Lgad

Cell Count
and Voltage

C-Rating

Capacity

Om@imed @eIDo1ss wewr D8 e ACRDS LWOBE FDREL DO0» E¢ P08 DbeeS.

Boston Dynamics 8 5@2m® @105:8 @0eds wwine O Atlas 8 ©0m@ gocibnmes, 8¢8 d

P we GG Bowes) adanmda gSddimms mdm 3.7 kilowatt hour(kWh) D108 aryc@m-
O3 w510 eD.

Switching Mode Spot Battery Capacity = 605 Wh

Power Supply For Robotics
AC 110/240V DC 12V/20A (240W)

What is Kwh ? - A kilowatt hour is a measure of energy used by an appliance if it were kept run-
ning for one hour.

8202530 0830
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Step 2:

2853 Ev0® OO @008 eem® (1 @M amP) O B8O BE SOk Buwm solder ©w ®W1wed
©@we0 OBD. 1B DB ©18e3® O BJC BDudm O B Blime B8E JL0 9l »wiim. HTO S
Dsfesders el e arED ©Oulen § e%Bs30 Yo ¢(Be v @d.

Step 3:

How to correctly identify a completed joint, eeutien 8 08530 © 801580 wemn
®BIN GG,

e

m"gh N brbipd

Good joints and Bad joints,

GOOD JOINT  BAD JOINT
{volcano shape) (dry joint)

|
shinyr V HJII _ﬂt P_
) e gl 4_-{ 41—-

mmponantL-- i III i J ;ﬁgbgrard

lead - GOOD: BAD:
component The join is complete Mot enough salder
and will hold in place. applied. No join.

B3O o
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Desoldering eedes® oicd@

Desoldering is the process of removing, soldering, or replacing electronic com-

ponents in printed circuits. g2 =8u0 ne Sean gecFeRBD e ©Edr 90 B89,
98 acBOBnr 0l gBeEdins O wewr 88 ©ED) Sedm 0®® S6® o1ede® wibnas
desoldering eces ©»€5305 ced.

desoldering 88e® & o g Bwdd ece G @nm0 @ desoldering 82530006 ©8m
0823 PCB pad @5 B0 90 @8 Bedm 90 S0 »af 908 »0 o(5® &8¢ »d o @y

65 8202530 0830
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Movement of Robots
eOedidtided Dgan alnan i,,, rv/

iy

? g\;

Studying the movement of robots will be more important in designing a robotic
machine. Humanoid robots, for example, are made to mimic real-world humans.

©HeRDC (Ve MG gRrmE BEO 0dieds uiyw:s BU@ias B8e® & Dt Dicess Oy
e, i ecn 888 (8u@exdd) ededs kil w(@: @10 88553 ammoens 0
RO Becdo .

oo pe 580 gdda artificial intelligence eo» ecieas robotics missess Smadn mc ad
850 9® 88 @0edd BBPHORO BBHS @@z YL wodie OE B T HBWD ar>.

606RIDGT 61D ®EIM 663 dB® Types of wheels for robots

There are several different types of wheels available for robots, each with their

own advantages and disadvantages. ecie@3osz3 esew SEerens mom» c¢ 880 dbved
@l Bed), D85 O O e D8 wy @8 Be wiSo.

Standard Wheels ©®@» odic

They can travel forward or in reverse but not side to side. 928c0 ews aose w108
OB @0l OB 0@y DD D) ERD g0 FD0 eSO ©®OS BE eV TERE.

& 4

0 CL | L
b e G L
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Caster & Ball Wheels 2305 e» @i dbved edic

e®® Obvned edlcdEO B30 gims Ve
00z g »(Be, OO VYO D® RO
®OS BE HB®.

Mecanum Wheels ®»»® 2bved edle

eI DG 07 CAD @8 Y»® edice Oudwr e&S
DS ©7) CAD a@nd OB w8 ABC edIctuBs’ e®8 cided

©0@yuben DO y®Ienw DTS WS D . j‘\
£

e® Y o edlc O» @nd e KOS WOV ©wWILI BT
cR&.

D0¢ OO ©dics 1y B1® RO VO B8O wewr EBI OT) EAD @diceE D ¢m0 D3
1972 Dbsed & ©0 Bes1®m0; eSO dbesyd) e8erEis’ ewiss o3z EE.
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Parts of Robots
o062} dpcn BER emdd

656R) GHRGH ddW 6mn08 Parts of the Robot

©010308 By eVIB® DRSS BO® 3BHE Fuor BBOO 6@ HBWDS 8 BBYLS. »OE AW
Beysd DDLOHTIDI B oD BEBD wiuw:s B8O ewd w®ybes ks pE SOQ b
8¢ w0 on EIE.

Sensors (@.efet)

Signal
Processing
System
(ema® s afide)

Power i
Supply System 'j‘
(g gl ofLe)

(batteries or solar cells)

Control System/
Computer
e aflBo, shomno)

1
Mechanical Systems (oESs =£08)
(arms, hands, legs and feet)

Brain

@80ed 0edem ©85 G ©¢E) EAD @ORTT DRO amd e®igns I8 Bden
05 CA® @50 Jon FwDd 508 ¢ 8¢ OB aD. eIeRT BBHB DE G
sB8oenm @008 e®nO CCWdenes D5) arD.
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880 dbved wsbedl e®0c ww &8 B vwers’s

1200

1000
High Torgque
-

Bo0

Metal Gear

| need at least

120 - 130 Kg-cm
borque fo T
anything sigraficam
at arms bangth

Costin USS

COST = 600 USS
PER MOTOR!N

o 20 40 &0 BO 100 120 140 160

Torque in Kg-Cm

How to use a servo motor ebee3 e®30dws ©idm m0® agd;

gobBgend ©s8sde S8z A ecr CID BRI B DEO B 0®u Fuiew Oz 8.
@08 z1on PE @08 YBOY wy yBeuisenc ©8sd a¢dgd ¢rm. PWM dbved d5® mC.®
@085 8o eO8 (000wed e gm0 20 8EmEiad ¢ e LOW gowss ©w8n O O
©weH 07 CRA8. »O¢ B0 13 2 w5 a5l ers’ HE BO6E EEH eV ey CAB.

go@ 0 B 180 B3 g0 eowsd 88 m»¥sd 1 & govm 0 e@530 B8 2530 2 € gor 180 @wzid o
DR,

rq

f"i. :
|
|

/ ‘3%

(( Servo Am _:_O {.D SevoAm ()

90°
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Sensors of the Robhots
601ed) Boebem emOe

©506926H (53) ®OAIZ? What is a sensor?

@eedeme @y ewItm yeens physical quantity ©8e® comoerws eces Hgs3dr o »Sa.
0 O3 HO S8OwDEHO @i PERBEYIRD CoWIwEO Bwudw »wiS 88, A v 85O

w@eguemn B8O 8¢ w0 0¢r) CRB. 0OV weedi® WY, DB WIN, @GRS WBlY &Y EEDEL
cOmoen DB @wIInD HEo.

Sensors - 200D OB DIED eI B1B® wew »IBHEO vz EAB. Sensors are used to
provide real time information on the task environment.

@ £

Sight 7
5 Hearing

Senses\ Taste

C_‘ Touch
Smell

. Visual

Somatobeniony
AccHerometer
Tactile ssnsor
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Hear the Sound Turn Seethedog | Decide what to do Take Action
L]
Human = o . L
i Sl e | def | &
Robot Hic Actuators Camira Microcantrollar Actualors

0P8 @013 B3RO DIBDD BN KR ¢des O, VI woedemus O3 B8O adas
05) . eO8 & OO woedems eI VRe® & VRl BEDD @cGey O WIDHEO G ©®B)
cCidse @n8.

20¢ J00 ebBgems weedews e B¢ & ®NBe® & e@AE ocs B H(B @nd ewS®D

DDwOBo g OB 880 ¥DGD OES Vv ©BOID ©d. V0 Bug® «8venm e O©
e»98m HOoP0 B8O o upload B850 ¢ goom.

Analog/Digital Inputs

Signals from the surroundings
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e®8® Boedcwed FwimiBslow DHER S8 »O 0RO ©NwI ©r CAD »OEDCBO
801 .

B sonar RAutisming sound winves

lk[.[.'.f:f:“ .

3B woedemed FwpimSidn we®r Cnden

HC-SR04 ultrasonic sensor ¢5005m escedemes

The ultrasonic sensor has two parts, @8005» @cedemsd om0 ecm=s @,

O A transmitter that sends out a signal that humans cannot hear. 88¢=30 aee-
Ses3 8 8@ B ®O» wegumne.

O Areceiver that receives the signal after it has bounced off nearby objects.
gec a5 0895’ @m0 B e @ ERI O®BIBN HIDDEEG.

e00 En8o ¢B00B® 0 Boedims OB eeBIBOC 2 80O 450 edr SIS wr BD10E ¢J
RO A @f. OB gt 15 O af) eDmwe: wy BEOIT 2 » @ BoDEsmds a.

Corynisl Ducillaror {8 MHF]

HC-SR04 Pinout

Teanwrrminsr for

Uinsomc Wiives Racorewr for

Liradonis Waves

# GHD | T d to OV oo Grgssnad]
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Microcontrollers for Robots
eedi ady acm 918 ooe BGepemislice

aslge means o) pdalc? What is Microcontroller

©8emem53eIict vy mbeiE cumden, @dedd Bsdy), K CLWden, e@IOY v ew
IS CODOen ©erENDE DL BELBOE BwwBdw sieme B8O wem Beedm @
2088 Py cBoenmnS.

O8Bemeweneslt (Pyg ewenma) sBoem® DE Sorstenm §9¢ @BememsieEt »® G006
Beoslen 05 castes’ "embedded” mom g 880 geceeiSm SEwem 06 PEG.

DO Beso 000 BYe SIEDmE, BEE e duw On @8 s8verma eces abd ¢ude viSe.
2¢, V8 BB Buw O e a8 @me, CPU ww RAM gi8w ¢iBe vB8e. o8 & o8 a8
B¢ @853 BEOE ©wy eI e®eny® 8¢ »e »iSa.

YC» drens’ ©Benewettsduss ¢y v8venmed e@igs D and ©8ewl IEme 1Y) e®gn
88D ©06 0d® O @ VB BROO® eRe®] Vw6’ 8¢ S OB WSe.

conlroller

alge ®ea6E gosainos Inside the microcontroller

BYE IS RO 18D HFBOD O ¢ amd I8 @8 g ¥IDm WOBB Gd@s Dd
e NDeson B8O v B@D Bed. d® RBen SOy General Purpose Input Output pins
03 GPIO @ie oces »gs308. e®D 8 3O, 16 @O, 32 DO ww 64 IO wm ¢ wH® OB we-
38 @d.

BYE ICDB DE RIDBEBS WY LDBHEE BDE IBB OB 0L e TS Y O
@® 208D Towns endsl @088 wie® Tewe @@ ©d. OO e®® Wug LB DE
¢ e® Dibne ewds Bue® ©&n U 8¢ oy 8.
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80 2000 RAM @ ROM @m0 s@ens 05900 gocomy/gBcm Som DE53 e wosdn 0. 9@
e Due oG ¢BG S 008 By e soearne et BB Fwu®n Be »Se.

Arduino, Raspberry Pi, Node MCU, 85330 es» micro:bit @€ Sge wiem wepr ceondes od.

micro:bit

Applications of microcontrollers

Input devices

gl o]

il'-

» v w8

Hwedliary

Pumih balions

v & ¢

:

Hasta bk

STM32 "blue pill"

Oulput devices

’. ann

Fnemypriom] rupka v Indicatons

Microcontrolier

]

§ =

> &

=% .=

Frotmrrbominlse

—st
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Arduino for Robots
ened] g ocw pbiten) mBoa

©,0,

ARDUINO

PBaGen) x @dxic? What is Arduino?

0¥ Byg IEHB DUn@imed DS AYED HIVHBEO ©®F CAG.

& g8 gblBemi gemd D dmBn OB, 2005 dbsed &
OIE BB ©Be® @538 Massimo Banzi e» o038 meibdaces
David Cuartielles 88=% 0@® aba@ems 0 g cions §ESS ©
@060 ©®5) CAE.

2888 wyy catdoo hardware o @agm software Omnds nE eI ¢ BHEEDSS
D0 BE OB 880 ¥YOGOB. By IEH® BBD ¥YOTE® @byBemd IDE (Integrated Develop-
ment Environment) 8 ®agmocoe ©09me0s 90eEame mg H186. 90, u8vem o IO
e Upload 88@ »c&.

@0 gdas IBBEE) oreesm 888 e®® $bnBend ¥OJ® edme we VBG. @®c; &g BE®
@ AR sBoen® cuecs @D e YD coect @D Byg B0 WBG GR®.
8 coects EB® wewr CH D ¢ilblBes HPeEID ©1BID e WIS OB §md B@
B0 YEog OC 18 edEdB.

gib8Bemd agmroved SewBrns O BB BoE, Bwe ©» BE &) O ¢nd ©8emeencio
O3edies, ¢1@ O wy GoPe S @ e®eny® B wm BwEEds FwBen Be v
5©8.The Arduino software's feature is that it is simple, easy, and inexpensive, and can easily run
on any operating system, such as Microsoft Windows, Apple Mac and Linux.

e®8® D1DBOMes’ & a8 widm ®Ies’ gers OBV VIS WE® By e 886 D5
gb8Bemd gemi »® s8sd OTOa.

! [

Microsoft Windows Apple Mac Linux
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Magichit microcontroller for robotics
e0edl oy oy 8:8500 8Gepemdedien

magicbit
9:8aid0 sy ROaie? What is Magicbit?

OESIO 0r) B DS GAE CB0eeS OB gm0 A3
DOECEAOD »J ERBENTD OO e@dierd »ze o
D03 3¢ D BE VB, »OE O 0T @
SO BBV 9eEBeYIBD Cumiens JuouS3om BDE
DB e Becdm @¢ cut PPl ¢ ecined
COBE 38 »0 gdm H@renn edEgemICE) dam w0 &
0dBn0 e@SO LD O BB § & @1Sn Bdsicmres.

000 98emBeIIEHE 0®nB & oD PEO Bewcdr B0 ¥ d® 8w & edBn
9805301053 Becemn a. @m0 48lenics, ¢5)01dl) enTBHeIs’ wY emE® ¢ 8E O
2953 @090 BED BerIced GRBIDE B0 ¢S 80 O8 & CRle OBmoB e®8 HBU®iencs
»e O P00 ey da.

©®® cmows MmTmews’ Programming, robot-
ics, electronics e internet of things ©¢5 83w
Bedy ne 057© BU@ren 38 BESO HBw0d
Bed. 2021 dbsed € e uBdw Kickstarter
20 00 b H»OHI eO® &EFID eEIm®O
e O8 cud® 8¢ § oo ¢©8wed STEM.
ORG 885 0 g ¢§530 0 Bes(g®
00 6 0530y rmHe O85 ¢Jdsied
BE@renBE o dBRDWO 9dmn »E DS
CODOHBD @RS a0 § BEcmHES. »O¢
2022 obsed & & Eomed epic® startup 38»0
National Ingenuity Awards 2022 32 e®®@i5>a0
) O ar.

BT T |

OEPIO 0y 9@ eeOO ©8eKIeITIeIICCLE WITHELE VOCEIDB eSO $IC®D
BB wewr § BeE® 9eEBeIRD C000eS. OG 8oedem BO® BN BWEEDS BOITL BE
18 @m0 mblocks e» scratch 98 caes e 91800’ ©O@® eI Fwr »Jr arm. Wi-Fi
e Bluetooth ©82530m0 0©8 @18 amd LED, OLED, Buzzer :Snews’ 850 St@re 8¢ 083
Robotics e 10T &10e08 e100» SO0 @@ eDEoD.
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O EII0 Bbrenxs B et ESP 32 »® g Pye @icm Bow ©sem® mcoB8S. dewd® 9® Soc
2b8)Bem @ Bwo OB ERAD @m0 ibE8ems IDE @igmicns ©8med 0 cd® «@8 & 8¢

0B o

NG NGO 08B DI CL0OES RS eEHT® BED SEBIO 1Y) cadi® Y @agrn DESS
BOBTD C000ES. e®EO OB MBBers Csendd® »J e @nd Ded 10 20 D& gf) dwes
a8 D ¢J1edn0 ¢ ederd O1Dedns’ BUrens BEO0 HO® e®w BOE CL1eEHS.

ABBIDO Bige eDed grd dicmsimd Highlights of Magicbit Microcontroller

O o8I0 vy e (Sredn 05 gm0 g @S @ PIssdn AEBewn ¢
i 835 D® @erO ©01eRs PIWBBERD CIOBS BO® IR BE v Je.

O 00 Fyg wem 8w microcontroller 8E@encs e @S w&edcomrs hexagon ©1&wed
250 880 a®@nd e@Bgc e@d oD breadboard e» “@s Dt jumper wire @@
0 e BB BB S H1Bwid Seso.

O cos s nosiosied n@ecEame Vvisual code builders ¢15@2 @8 ememn Ho¢
©®8® D1DBOHS sweeds’ BUIers 0 ®B VBG. (OB BBL e@heds MSEhD
8 DRIE BOIHES EO® E300®E BT B BIO.

O This Magicbit device can be programmed even from a .net nanoframework
such as Arduino, Scratch, MicroPython, Javascript and C #.

O Can be easily integrated and implemented even with loT platforms like Azure,
GCP, AWS, ThingsBoard and Blynk.
% magic

O Projects for ESP32 on the Internet can be easily implemented. ¢=s5cced
ESP32 ecwo a8 projects @mn @swggedss S§0slon »E oiSo.

O Alarge number of various robotics tests have already been performed on

this deVice.qw)O@zsf BBD @010l »Se i sPeen ORE YOIwEES @O (000E HIHI
Bewo BI©.

n M e T—
FFEEE- CIE % d; R ATCH
L et "‘__.-:*- l;l_;‘ :uj" ."'-\-...'_'{ b 1.-?_-.‘
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1 5 . RS Microsoft
|~ e » A Azure
- magic(

%Thingslﬂﬂard B BWH!"{ %

a0 e ARDUINOD
Google Cloud Platform

9:8uid0 06y ng uisles pPAR? What can be made by Magicbit?

OEPIO 5 Wi SBeeneEs B ©®s dw DL BOICE 6. OESIO O »ITHEBSS AR
D@8, 850 9 05370 ©¢w eDNBOO DO S . Ved B8O @ »O acwess ¢ IO OB
@O O(HO0 @1 WE® eDTDS.

B0 eDwo wORC BBe® 0ol widy, YD B, a0 YOD SO VeEis, D8na
DICQED 000, DED @000, G1EDe® weedim, BOwEn W (O oo, B8@IBO wSin-
00738 BB, 0B 51RO SR ©®BIED BEWBRG, O S ©I0® glven BB IS »O
@®zs3 projects e®® @& Wy RS O e 0 O wRe.

eH® eheds Dcnied §E® woEs 9 O®(SE0 e®8 EWIO mn DS Hewismds
02 .

9850 PR v »e »d @O Programming methods Magicbit

| =

o&Bemisd MagicCode vx epmses geoRe
GBSO ¢10®» w0y 1@ €853 weyr dedsens’
B@rens w0z @ Scratch 3 ewics o5 E@ eDEdS.
Dwes @gotg 8 8O 16 ¢330 § Dwed moedt) e DIDDBO

OB ar.

126 ©cw0e evdg @8 30 (Magicbit) B@w eded’ misseess @030 oo




9B5ID0 PR v »e M8 @O Programming methods Magicbit

2Bgens vy 0 BLOIeww DS SISO B
eV DNEHO DS Sewidme moy e C/C++ @n
©e® 9 98B, dwes gddig 12 ewd 3O 8 Buec®
83530 w0l e »wSo.

O EBRecsed Magicblocks.io vz 085350 ww
58enws30 10T wwwid »d ©5B8x3 loT platform that allows
BBy BBeswBs3 0T D BL@rens SEO0 g eEess
©er) A ©agmonwei. Dwes gforg 12 e®d O i Bug®
83530 wowd Bws wSe.

©8emsdms’ MicroPython wz Python 3 we® &8
®ag00 F3@m BEE 9850 D7) CID HOCEAD
902008, @@ Python @80 Sterenws’ 8¢ B88® @0®»
BEOO @wigy o DB ey DOES. Do #8dg 12 ey SO

pgthon 8 Boe® 8e530 ewwd Se wiSe.
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9:8ad0 & gossinon Inside the Magicbit

1 ESP32 Module 9, OLED Display
2.LEOs 10. Extensian Port
3.Module Connector 11. Push Buttan
4. Motor Orver 12, Buzaer
5.Li-lon Charger 13, Potentiometer
b.Micro LISE 14, Battery Connector
7.Resot Button 15. Crocodile clip holes
8.LOR
N & gaES
Red LED - Pin 27 Left Button - Pin 35 EEEEEHHEEHE

&

Yellow LED-Pin 18 Right Button - Pin 34

b H»
®

n16  Buzmr-Pinls

. Motor 2- Pin 18/ 27

Biue LED - Pin 17 Patenthometer (FOT) - Pin 39

Green LED - P

BP0 8 Dedendne »® SO0l 5& O 2 3, DOEBG Bedidws ww LDR 918 i wewmo
301 BONO Beedem Y Fwiidn Gres JO8.

BOQ® ecw BP0 8w O OLED cbame: display @853 @086 LCD ¢bemwmd adas3d
@298 LCD 8¢ 918 Bedmd B0 Q0 9 ©Esd. somms e®0b 98dY, LED, st buzzer
@O0 3OO RES ®O arD.

Deed®, OEPI0 e P8 ©PABW B8e® HBEID (Pe® DS e D 93-8C0 D08
28w in-built battery charger epesd ©9. 80 @508, 0057 weedem ©® €500 18O
BO® OIS ©d.

B3O o
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Arduino Uno vs Magicbit g»né g8 cdae

Microcontroller Name Arduino Uno MagicBit
Version SMD R3 1.8
Processor/ Architecture ATmega328P/ 8-bit RISC | ESP-WROOM-32 Module
processor core with 32-bit dual-core pro-
cessor (Tensilica Xtensa
LX6)
Speed 16MHz 240MHz
|0 Voltage 5V 3,3V
Flash Memory 256KB 4MB
RAM 8KB 520KB
Wi-Fi No Yes
Bluetooth No Yes
Motor Driver No Yes
LED Yes Yes
Push Buttons No Yes
USB Yes Yes
OLED Display No Yes
Potentiometer No Yes
Light Sensor No Yes
Buzzer No Yes
Li-ion Charger No Yes
Made in Italy - China Sri Lanka
Website www.arduino.cc www.magicbit.cc
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O8ad0 590t ® GO D SE®-95 GANER NEH O5HY
Available pluggable modules in Magicbit board

Plug-in modules are available with Magicbit board. There are 10 plug-in modules
that have been used by Magicbit as follows. ©@=80 @oc; o dco-953 e@dyc
Bed. oo cedn 888 @80 3853 0D 0 a8 SeF-953 e®Byc 10 & ar.

Motion Sensor oc» eoedemes -

Detect the motion of a human or an animal
BRewned 00l wemned DER®®B »en OO Hed.

Digital Signal - Range :5m

Proximity Sensor e8e eoedemes -

Identify close objects without contact eebenss
@008 68 Dedns’ ®15® Beed.

Digital/Analog Signal - Range :5cm

RGB LED - Create a combination of Red, Blue &

Green Iights O, BE @ omg D w5’ Oondns €00
@) CRAB. Bewd 86 0w ®5) arD.

Neo Pixel

Tilt Sensor ¢(c8e® & Suimcm woedems -

Detect the incline or motion of an object ecnon
AT el DEHS g0 0RO Beed.

Digital Signal

IR Receiver - Detect signals from an IR remote IR
€030 BIEDBBRS @) VTN RO Beed.

Digital Signal - Range : 4-5m

@53 30 (Magicbit) ©@® ededs mideess Be0z30 wox




Arduino IDE

(Integrated Development Environment) B

ooEGen) Siemuan

Arduino IDE ®agmons ends o6 guoe

IDE ®a¢momw 2005 & @mBed Ivrea 8 gmiobilwimS St@ies gismmed Hernando Barragan,
Massimo Banzi e David Cuartielles 883 @.050m¢ mos cE.

28808e) IDE 5823 ©(£30ds 0®® ®agmicnn 91dnens’ ediedl ¢ds S50 D(Redns’
OEFIO ewd qbBgend O Py WS HIBDEB’ BBvenE I (BB BHBEDLHE WO
o8B} O acg e Guistdm B8 Bewd ecn 8. www.arduino.cc 0@ a¢d8ews’
download »0 om o Se.

Step 1: 008 20860 e Dx3m. gieey "SOFTWARE" @5 SE2 mosi.

FEREEEEERA IBULA I IR

EANOWENE LTRE T Bl D

WHAT AR DML ARDUINOD
DAY 2023

*
i

Let's celebrate
together!

ek tha pragraes af Ak, Day 2203

et e as cwrairie

Step 2: 590 emoed Legacy IDE (1.8x) emissim, ¢iss Windows Win7 es» newer, @n S

DOBIB. Legacy IDE (1.8X)

@ [ Arduino IDE 1.8.19

T petes-Buiel 0o oty Sy brwvasea: (HIE D mmadirs. o @y 0 wiite [ode
and wplosd B 1o P i, This wofteaese £ e il with sy
et bard

P g

L
L o
L gy 520

B 10 T e Tivug Bk Wi gibs Firy vl Bl T 4 [y Do

U amn

(S s - Mas OF X

Ariiwe Seveoprrsand oF Dl Arthuied Lietwiies i otied by Gitiiub
S [T rvifriatacntn fo Beaiiding |he eoda Lile] rébmane st
DO BTV B Jealatiis herw. T it aie POF S 10
ey e ol e g this gpg ey
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Magichit Uploder Software

8:8080 uploader Sxmean

OrBadO uploder dagamot) s BN OB FGEOT

e®® Jnmed 80 &S0 Py, 850 HOTED $I0HBO ©BB BB Bwomrcn® &id®» B8
8¢ mom) ar. & wgpe www.magicbit.cc ® g 008 adds ewir ©5) CRD amd O8 &S
830 uploader m»® ®agmevw @@y GO 8¢ WOB) eD.

Magicbit 52012 e 0w Bsme S8R0 e@® @ES3RO uploader @agmivs VRO 0

=0 ero. Magicbit uploader sum @we® w@® 218 B8O USB t0dm e 6800060 wews e
cR&.

©85330 uploader ey 350 €001 BBsws wom ewsidh & aro.

mag icCode *Q: I"IOQIC

O MagicCode O Magicblocks.io O MicroPython

Step 1: Click the " Launch" button

o eusin & af 008 a0 mdnews’ " Launch" button =85 »o &350 uploader
©ag2000 DD WO HBID).

|Visit https://magicbit.cc/downloads/ |

Mogicbit Uploader

et Wl ity Pt BAAGACHILE AL e I, wfed F™ iy
P a5 g 11 0 bt =1 1
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Step2: Connecting to the Magicbit uploader eea=0mos sosees @®

Red »yoo Magichit eces emid svm» Brinded ewsidr g8 ©8¢ Connect e@idn® BES
DO,

Step3: Select the COM port ceoed COM 80 & emdc o1 8@
crened COM i port ©» emidh sdRx30 DO RS BES DIBID.

Accept the Windows security access,
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[ R

il Wi bextall J Embeatadi
TR |

'| we_iH

I WE-GERAE, CEEA

i ST, b EE

o caen ©

Arduino IDE ®agae®s sdw Magicbit §96¢d install &® configure &6 ©t&0
s8nenme pEO Bome (Install) 6 o3z ¢ Arduino IDE ®igmevw aitadews’ Magicbit 3@
microcontroller s @®@2530 O @wydt wvm B8wdJ 1, 2 w» 3 085 eus’en & Sed.

Step 1: Magicbit 505® @ed s8oemnd dRzW How. 98m Arduino IDE @agmoencs
B0 OOBIB.

Step 2: Open the installed Arduino IDE software (1.8 or later visions).

D sietch jun3ta | Asduing TS

File Edit 5 Tools Help

8202530 0830
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Step 3: Go to “File” and Open the “Preferences” window.

Step 4 (Option 1): Go to the “Additional Board Manager URL" and copy and paste
the release below link.
¥ sop emg B 0o 2 @B ased Bode oo 82 highlight »s Ctrl + C e
Ctrl +V ©8m=0 0583 Arduino IDE software ne son o sovess ewsos & ¢
2383 ednd®s} 28 WOOTH.

Skt Dl

https://github.com/magicbitlk/arduino-esp32/releases/download/Magicbit/package_magicbit_index.json

(Note: Don't Click this URL. Use Ctrl+C and Ctrl+V keys to paste it.)

Option 2: 80 ¢@m00 svm 008 g0Bc ©ow ¢ @0 e®® B3 O 80w 5 o» wBa.
Get Additional Board Manager URL from the https://magicbit.cc/installation-
instructions/ website.

Use of the Additional Board Manager URL (0850 ©z3sn @gdy)

no )
% Hewp
o SO Pt
Ll |
Cigen Crisfi Sdafyieteh St
O Risgevl £ W ol Dot et A liing 2 renm
ShEIChiooi [ Laamstepd Somee Sxfea [Tt rewE of dodur b
A Feitor fork sae 11
s Lot
ttwrince ncws ] Aot T [regures et of Ardons
S i
Sarer A Crtabhifias Then: Dt gzl S (redpaiey reslirt of Archere)
Chew s il drwy | complee
Page Sewup  CodaShife P -
€ Ll Al [
Frind Ciris® -
=] oerplay bee s Ersobe Conin Fiabvg)
Eferences  Cirf-Commd [ vy pode. e uiad ] vk st it
=) i+ [7] et e iopuiatinn o martug | S whes wrfipng o uplidng
e accameidy wotem
R e e e ]
£ ubbes’ D AsotetaiL scal A duina ] ¥ poplet proes [ 3
o [
3 w0530 e
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Step 5: Go to Tools, Select the “Boards Manager”.

Step 6: Type “Magicbit” in the search bar then prepare to install Magicbit
platform.

Step 7: Magicbit edrsme edsben moss.

@ Boards Manager

Type Al vl imagic

magicbit

by Magichit version 2.0.0 INSTALLED
Boards included in this patkage:

Magichbit, ESP32 Dev Maodule.
Mare Info
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Project 1

Blink a LED on Magichit Board

Project 1: Blink the LED bulb using Magicbit

Let's blink the LED bulb using following the steps, which is the first project of the
Magicbit. con 8cos anvens ©08s8 seg Semom® o LED acaws 88 88 8@ &¢
0.

O Step 1: 9&330 50510 =8oemnd dRBL DS

O Step 2: Ardunio IDE (@agmroem) 80 mSz3m.

O Step 3: som euston 8 B agds s me gn §OS1ed @@l dbews, Upolad edocn
20 BB Bu Gy BOCE eDBG @IS BB,

1. Select the Board name as "Magicbit"
2. Upload Speed : 115200
3. COM Port No

B3O o
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Writing the code
Bibebnd oew) edo §O

caiSmogs sy ®HOB?What is Coding?

eSmdens §m Dnews’ s8venn »OeCEAIH3: S853
Bo@m 205 BE@ren0580n FdEes O and 988
098 sBoemmes 0wl enes SE0n mibewes g
DOBes3 emesc@ Bw ey ar.

D¢ eBmoens ¢y S8venD BO® BBBEDEHE
BEe® 9OGS. nH@eEAnBs s8renmed cwedts

ee gl s8venms O Joisom 8. e B8O
5350 58530 §t, 0we®, ¢bi)Bemd Dxieses,
s8ven ©agm®, @R ald &Y aPUFH8 BEOE
aS3obomes’ ©i8e vSo.

DOEA ©» By IEDEG o0 BT HH T8 wlHD OBS s’ & Bed. d8 & 831
®00® wler wBoe® PHOCID @ WY ICED TG @ B & CBe¢es YOS WO O
cR&.

~

Computer User
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LED &3 83 ¢tdd0 scs caimee %@ Coding for blink a LED

s Beds woc LED blink cewmdencss wem 9cg.

The steps to open such example are:
1. Click on the File button, which is present on the m

2. Click on the Examples.
3. Click on the Basics option and click on the Blink

What is pinMode()

enu bar.

pin:
It is the pin number (GPIO - Gener-
al-Purpose Input/ Output). c@8 & ¢
goe (@wug 308 €n ©wBn ¢1¢5Y/5B¢B3)
88t wem Ay and gdanm §md
g0 ©0¢ o emIcI OB WS OB G.

How to set the pinMode as OUTPUT?

Example: We want to set the 12 pin number
20 12 O ¢ @i BB ICB eEE BEe.

Code: pinMode (12, OUTPUT);

The format is: pinMode (pin, mode)

mode:
We can set the mode as INPUT or
OUTPUT according to the corre-

sponding pin number. c@8 € acom
B ¢ BDO 5B Do ¢
@ 0® enich on u8 Or aw.

as the output pin. ceovsesas ece

Example more:
O To configure GPIO
O To configure GPIO

22 pin as input - pinMode(22, INPUT);
22 pin as output - pinMode(22,0UTPUT);

160 ©cw0e evdg @8 30 (Magicbit) B@w eded’ missess
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Project 2 oy

Blink a LED with digital write

Project 2: Blink a LED with digital write

©® ©o0e® digital output @B=3 LED owes 58 88 ¢Eos’ess turn on and off a LED emedde@
QRO geom OO0 »Bwe understand how to digitally write the codes in to the Magicbit. 8o
2000 Soi &390, AEH, @@ relay, bulb, and motor &5 cwmdes ¢ digital output ©Sm0 o
BICDISG BDE DIDS.

Digital output ®8=3 @20 @ecEEePIBD EB1® IR BEOD @D e, @B
DD @G YRCID FOG POE BEOS eggdenrs (high) eoE 03E8wmidense (e50@izns-
5v e®d 3.3V @o0), suve goes oces ©1ede0rs (Iow) edIiESemdas 538 ©5® Ov
PO e3ed. Magicbit 8 € HIGH eces 3.3v e®iESwmdwes ¢ LOW eces Ov eces output o=
CRIOD DG

Magicbit equipped with four onboard LEDs in Magicbit development board, Lets
select yellow LED (which is wired to 18). Magicbit cowwed obes 4 823 5 LED 43
Bedm 450 0@ Bwimicm® wem 18 89wd w®a5350 »w» dben LED Eae ewicr ©g.

By setting output state to high of LED pin will turn on the led and by setting
output state to LOW will turn off LED. c@8¢ output ¢oc HIGH ¢oediede LED adas
C1Ged» emd LOW edeted LED acas 88 «&.
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Code

// the setup function runs once when you power the board

void setup(){/

pinMOde“ 8 OUTPUT)_ ———//initialize dlgltal pln 13 asan OUtpUt

} . _——//theloop function runs over and over again forever
void loop(){
digitaIWrite(1 8HIGH);, — // turn the LED on (HIGH is the voltage level)

delay(1000); —— // wait for a second
digitalWrite(18,LOW); ——————//turn the LED off by making the voltage LOW

\ delay(1000); T //waitforasecond

Code for extra project - Blink the Red LED (No. 27)
@ testl | Arduino 1.8.13 . O %
File Edit Sketch Tools Help

test! §
void setup() | a
J/ initialize digital pin D27 &3 an output.
pinMods (27, OULEUT);
}
void loop() {
S/ put your main code here, to run repeatedly:
digitalWritce (27 , HIGH); // turn the LED on (HIGH is the wvoltage lewvel)
delay (1000}:r f# wait for a second
digitalWrite {27, LOW); Jf turn the LED off by making the woltage LOW
delay (1000); /¢ wait for a second
}
B3O o

164 ©cw0e evdg 8 30 (Magicbit) B@w eded’ missess



Extra Activities: Blink four LEDs
LED 2G® o0 ewics ©B38z3 Knight Rider 0000 dme S800 emws Easio.

Answer: sample code for blink four LEDs:
&) test! | Arduino 1.8.13
File Edit Sketch Teols Help

testl §

void setup() {
// initialize digital pin D27,D18,D16,D17 as an output.
pinMode (27, OUIPUI);
pinMode (18, OUTPUT):
pinMode (16, OUTPUI):
{17, OUIBUI);:

pinMode

void loop() ¢

// go to right direction

digitalWrite (27 , HIGH): // LEDl on
digitalWrite (18 , LOW); // LED2 off

delay {(1000}); /S wait for a second
digitalWrite (18 , HIGH):; // LED2 on
digitalWrite (27 , LOW); £/ LED1 off

delay (1000); // wait for a second

digitalWrite (16 , HIGH):; // LED3 on
digitalWrite (18 , LCW); /7 LED2 off
delay (1000); /f wait for a second
digitalWrite (17 , HIGH):; // LED4 on
digitalWrite (16 , LOW): // LED3 off
delay (1000} ; /7 wait for a second

f/go to left direction

digitalWrite (17 , LOW);: // LED4 off
digitalWrite (16 , HIGH):; // LED3 on

delay (1000); // wait for a second
digitalWrite (16 , LOW): // LED3 off
digitalWrite (18 , HIGH):; // LED2 on

delay (1000); // wait for a second

(Magicbit) e 1530 e




What is a Variable and Data Types

Dbgond om edo She oo pBde? }F

d0Exs6 6y »pOFI? What is a Variable?

BDPeY BHWOMBO @I DO GowS Dxed SOEs BERC 9eoBBO8. moe dn wBonenm
3B BO DO D7) ard.

“ Kamal ” true 35

BOEsWS e bl (Bedsies’ VRO mDIEDD
BOGBS OHWS PE ORI BDE DS BAIDID. OB ®
HORSS, 3® DBwERS 0md ® D3PS OB
@d.

DOEBES ©5) Ded D1RLlnes’ O e 2osd. B2 D1R8dves’ »O WD OB 8:® OO B¢
D320@0 epedn .

Data(value)
100

@O score »® BOEBEES ¢ DO gos 100 Ry Es HvSw.

P00 @2 sBeemwed “display the score” (&8 ©@gdewmiss dw 100
0o53DE.

13 BORsEE 0dmed 86 w1, VDD DO, ©gd ©®»d SO Variable
DDLOvD BE ©OHC B0 FLwewn H®BN O Fwdwd gBOIS Name
Danewns’ A0 R WDFDIED BE HUDE.

cae 8800 50 F dwn »0 s8eemed “display the score” o ©@gdevisd do ¢35 150 ewn-
308,

You assign the value on the right to

the variable on the left g
o assignment operator,
' End each statement

score. = 100; with a semicolon

1

B3O o
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B Drews’ DOELG By, ¢BD OE OGBS VA WOD VVICEOS. e®® gun B® dBvwm B
(BG. 000 DOEs ©8Bem 853 bl ¢dn wyms.

There are a set of rules we must follow when defining a name for a variable.
BOEswWS wewr O BLDOms BSe® & ao 883 an®

@ BE G B @S Bed. DI'EI"IQES Mango

[Data type 2) |Data 3}

CEDT RS @ QR ®1D FBE OGS, ©LR® end : i ¥ Banﬂﬂﬂﬂ?

2 3, a® evdwus wy DO O SRS . 8 & RO
BERO KA BEEO A & @B VPE® esed SOEBE
OC® BEROL guved ¢Bm Obe e ¢ gbd ¢de wie.

dddwnieics e

BOEsvwsIed 18 svm B8y o» I arD:
D(DBOHD @0 eReWI] DO BOEBW ®IDD DE DUSE.

BAIE o @ 5380 ¢ln DOEBOS 0@ Boens »E HURA.

OB DLOves’ »HOBBE D D& »OQ.

20 LHEEDS DOEBLS e wE PG, cvdwmes oces, 0cs LEDpin aos 8 80
13 ¢80 edmed BERO @0 gdas O, a8 emed a8 O»® Boreh edme e Ya.
BOEsEE 8epr 30 0@ OB Be® me »B@. cewdenss ece, GreenPIN, BluePIN,

RedPIN eogcs.

O 0000

PBa)Be IDE Dagemnens d0Es 60w $1d5) D06 6M6EE?
How to use variable in the Arduino IDE ?

|azé)aama)asi R FAo®) DERBGE HEH ©’)THO

BOEBWS 0y eOmE BE VB ¢ DBOWS. HOE vIDm BEOD ewc SOEBEES BLDOMS WE
G

Examples: a name, a value, a type. cconses: »es, 08mmes, obow:s.

BOEseE ecs »(EIedn DOEBLES I @AY duw s ¢8 BB ARY. VRO sw® (-
Dedm @B abiBexms IDE

®ag000G3 BO® FHE WS
BB8w »wiBe.
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Loops and Conditionals e03% 26® &G0t

38 085 BOEBGSS ¢ T DN WO Grteny. mOE Bn BLErens O Dm0 O
aeng. §B» drens’, @bil8em! HOEEADG oS PHOECEAD ¥IBDHO eIeHs eels’

@ o, 985 as0 00® maed® & If Loops, If and Else, While Loops, Arrays w» e
000 WE VB ayo B8 VCE.

Loops and Conditionals

O Loops - @8ed e 916 SBows gmcbmmas repeat a block 8800 ¢oes g 80 e®c
gewLiE®OS .

O Conditionals - @ed @0 Suisen S8e® yowms come S6@o flow of executing
2Das § 80 e®n gewldmds 0d. e@enld 80 e® ececs IO Hwo DOS.

Example:

QRO Oy 8y emg O GO0 g8 Bom. 92 e O
B0 emng OB ¢1EedS and eRiBHe dFe®s emd § 8O oy
V8w ¢(GDOO AR GD@BC.

if - conditional statement

If gmomcs If statement emisiedBwss ©8ur 0 emisiedBn won. O D GPIR®G EHS Y@
®1R00%8 Bwosi®n »I&.

if (condition) {
//statement (s)

}

Example Code

lif (x > 120) digitalWrite (LEDpin, HIGH):|

ERS N b s 2
digitalWrite (LEDpin, HIGH);

fif (x > 120) {digitalWrite (LEDpin, HIGH); )}

if- (x = 120) {
digitalWrite (LEDpinl, HIGH):
digitalWrite (LEDpin2, HIGH):

:
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Display text, logos, and images on
the OLED screen

OLED gbe®» 86 OLED Screen

OLED (Organic Light Emitting Diode) e»9= 21223 @5 ©eo® g ©8m @eci» Se®iom dew-
J0 wm Bem B0 D¢ amomsd future of displays, @3¢ LCD ww LED 9 e©i®yednm cbam S
OE »Seennd D e Dk gBes 0 evm &S S3esaw.

OLED ¢bazm 86 ©8m0 S88e® das giwbadho mdien »® 010 @i®yqdm LCD /LED 8o
QGO0 ewiy ©T) CAD vywes ecim back-lightodzows? edas @088, »IRB® Dred®
organic material 8¢5 80ediczs Electroluminescence (EL) eces ©@500m and 908 ©1000m-

53 ewd By WednBs cledfdme § 80 9O dne ARE® 0@y O gr. @@n ICHTS
2088018800 emic® Bey» . best energy saving displays !!!

Electroluminescence (8¢xs BDedem Bexod) is the principle behind the op-
eration of OLEDs. With the application of a voltage across the OLED.

Dm@med gued B@BOemis, GBS ki), BS@to aslRdeciy, edieds -

@3 6 O eaend geceBw Bdwics O OLED ¢bam 8 ewig
RO 5@y & Bed.

A6 §i) a6 6m6ee? How it works?

OLED 085 @8» woewivws 008m0 »05 @m0 ¢ieEimned g8os ¢33de® & OLED o0
&@¢, O, emg ©» BE e e 4 » 066 4 & @B and 0® Buded dmneds’ OLED cbaxm
Bow 0853 dben BLErens @d. LED o mm0 »dm 80 d¢ necs bl esx¥onemes O gm0

OB 923 E@dm DD BEI BB GBJ FISEIDB TIEOO0 @) wEed.

©O8 KD ®INED Boewl® PIEEIPHEO BOAITD § B0 CeDTHO w5 vxivn g¢oo OLED
BRu» v DRDBL ARO T eSO ad®y Ox) ¢w. OLED ¢buam Sds arfensi®

Gtdesm Dben Becda.
Light Qutput
2 g Transparent cathode/
I o / electron injector

Py
7

e P~
| L L'f/y// Silicon chip

Ay 78 §
\ ‘Q'Organic electron transport layers
Anode/hole injector layers

B3O o
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Pulse Width Modulation

Pulse with Modulation (PWM)

80 9EEH® aenBEeders Bewidme mIm suws eusiem e wec (Pulse Width Modulation
-PWM) e»ds gug soasim Besiem OG5 ¢f) 8o SO0 o ¢oeicms S8e® mows-
@S, PWM Swo 053es 880w 0053 O 850 d¢ 85H0® wfc 0 8o O ¢md constant-
ly cycles on and off 8853 8¢B womed A 0ml 8¢ 0@ DE 0®@iddensd Eeds i8med
YOrens B®@m@ DOT CRE.

©@0IRLO @Bexd @y 3855 1975 € ewiw 03w ¢ PWM wics Suw S @y
“PWM woem 288m6@018med 8up” ece 88 oo 8.

Control device outputs using resistor (old method) 8eciumes ©idnens corede
8¢5 e BB

O Bulb voltage =V(b) Battery(V) Bulb
O Bulb current = I(b) 1;
O V(b)=I(b)xR ’

Resistance - (R) | Voltage - V(b) | Brightness or Speed
High [ Low Low =
i High High Variable resistor(R)

Om@imed &, 0o BBmES’ ems Be® HwdEn ©idmn exn Oy 8. © Hewog, I
DOed & g B® gBedilmwkss wowy B¢ws @S Segdidr u8» A BS.

OO O3 @mbuPe® D5 amc BOICE @00 GD. DB C® R BBO wewo a8
PWM 583 ©85edn deds 9@wuis 9850 ©J08. 008 s D80G 9oRBeBm iEm 6O

@m0 BB BO, 0@ BO0TD DEOE wo®y O B¢»® o »IE EAE.

BEOE d0B OBS @1 BEGESS DIBB BHHS ©ZNOD o BB PO OEO Dt &8 RPM o8
318 02 850 e®i0dewrd edvan I BB DRI mibee® 8¢ iy ERE.
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Extra Activity @®»0 §wcoadm®

This example we have coded to increase the brightness. Therefore, write a code
to do the opposite of that, to fade the brightness of the LED, & put both effects
together to create a beautiful fade & light up effect to the LED. go» Swimicme®?

2SBw 018 B8O ewcm ¢ ety 9B WO artend. d9® e, LED ders 838w 98 @0, o8
SBBGED ef 8¢ B8O edmus Busim.

PWM 35663 DC 60300 3)@06 0% ot
Control DC motors using PWM

B8¢E @®j0dwem @0 eDIESemde seme B88e®s3 input voltage to the motor ¢eso ©®
0®foded edvw weme »e »Bw control the speed of the DC motor. e®c &¢ 5 ©HBeO

PWM esowo 08 w0z cRE. u"' f“WM H:IE':I'HEJ_H

™ PNy i 7, ]

]
PWM @z Beys cecvwns pEd wn = L,
0iC3wumDed ©IIB $OB, 9N @DOEESS [
wBe wo efc B8e® & I8 edows mems »d  F
200 9d) BELD PIBBHES. 5

mm T"“_u_..-

The average voltage depends on the duty cycle, e

or the amount of time the signal is ON versus the amount of time the signal is OFF in a single

period of time.
impist ol a0

W 100% Duy Cyce
DD 01 BORL ews3dn &
a8 88 gwd DC e®odw
[}
Ouemens’ SIEHE DG
OB ©d. 000 wlbuw B¢ »J = i

O(B® e ¢l 9eCEBeNB®

5%
80w ©wIg) OB @y ©D. - H H ﬂ ﬂ msm‘ﬁ
& wewo H-Bridge obved w I-Ft-—-FF -4 -1t - 15—~ =0 75 averags '
80w O L9110 ewigr ©m
Dty Coie
S0
v o 5 Spetd
Period

cR&.
Doty e

L

b e o e | Ry ot e e s = -
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Project 8 & 9

ON/ OFF the DC motor
Controlling speed of the DC motor

Project 8: ON/ OFF the DC motor 68J066 §@®™6 80

00w PET VAV e®IOdwE Fwk ODD @wdr DO e¢xm ar. In this project you are learning
how to turn on and off the DC motor.

Connect the motor to the 16 and 17 pins or connect

two motors to the port on the left corner in the lower
side of the Magicbit. Connect the Magicbit to your PC
and upload the following code.

Code
¥ 1de ESPi2serva.h
L moterPin 16; //motor drive fnput
cup{) |
nMode (motorPin, GUTPUT): //configure a: itput
|
I |
e (motorPin, HIGH); //rotate the motor
1
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Project 9: 6®J066™ 6d®6 BHEHDG HOO

Controlling speed of the DC motor

000 PES VRO e®IVcwm edvn wIemW ®JIm @wydr how to speed control in the DC motor
DO ¢y .

Connect the motor to the M1A (16) and M1B (17) pins or connect two motors to
the port on the left corner in the lower side of the Magicbit. Connect the Mag-
icbit to your PC and upload the following code.

[ i 0 I 2965 Las) |
= {MLA, 1)
(M1lB, D):
(100)

Rotate motor to opposite direction
©®J00w HBBDGEL DD WODDBIB

for (inti=0;i <= 255; i++) {
analogWrite(M1A, 0);
analogWrite(M1B, i);

B3O o
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RGB Module

What is RGB Module

RGB oben amaBed »® s@eemsiess on, emig @ BCE BB PDED
08 Db pes’ §C gmeds.

RGB dben maBed gim ad®bde m»H® i®gcdn biwidiumdered &

¢ 0N BED T13BS e s8nerm NB QeCRSeBD BCLS OE 0
200Dem6, Boens 6y Sbams B8® wewo ¢. 9eRBeRD GOwLO ©d,
RGB oben @EBw ¢(0085 dben BEATC @0 o5t Om oem® § ¢@
v BQue B .

What is NeoPixel LED

NeoPixel LED @z o® €20¢ geceoSm ¢8uddc OE d9cd 98m0
O gubadie cams 0D @0z D AGER dedswes. e®® LED 880
@rewDES w3y @) OB w» Ho| GIcens’ R ®D H(BG. e®O
Bomom® ne @@ NeoPixel LED o1 @y 8580/ ¢ib88esd wow S
BEDB BOBWeB3 enede 03 ¢de) 0 OB VS OB arD.

Pin v 2 S Pind - D .
Bood Wi ik . - E m -
L . & i '—l_—'li.l":nlf\:- Chig t}y
Band '¥iro -5 = ks ) .
C : i T

O, emng wy BE o DU p» s¢o® w0 ©BOs RGB LED 98x3 8ug © dben Bt@iens

B0 @¢7) CRB. CLNIenEIS eGn 0 Y BE Weewldmewrs’ ©1eds3d daw:s Bwedd. e®®
gaBed @@ 0y, emIg w» BE DU wep © O O Obennd 0 80O 255 ¢ evws ewic
OB . CLONCTHE ECRE OEBITA eI e vwsd 255 0 255 (¢w8® Jr Dbens, ¢wde® BE
Obenw ey ad® ewmig dbemn avws) @d.
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Bod® ODODHEBS oo B8des NBs »1S HOedews:

©1@0000 Fw0bsldn Dned @ DEndn GIeEID @ Yy O OO camera is cap-
turing light signals from an object. IR @83 80 m0m caI» @ecim @ ®gon o »Sw6. I
8 AR Bv® Imdmed 0D @880 woedeme Buiiem DOB3B.

IR Signal Modulation (IR eseczo @beszcs)

2e0I0D Boen wdn Bor OEG, S YD ©» DS V® e YO e OB ereEime
Be@idmwn 8. ©® B Je@iDme D5 ERID GeEimed 418 noise @ds »J OTRBOD oo
Gbsms mumwens HIdDed 05 CRE. GPO® @8 & (d8w wow dvw odmes BB o@o
OO s8Obmme O ey EAG.

22 B85 080 eped O VY CID ERIPHO MW GukEme Sel wow BeEe §bsmes IR
$0OEID o®y DDO s8OEmme 20 IR grome 0dn ewg wim cad. o8 & IR givmes 383 Joo
B@BEmes w3 IR greEdm o BuEE (006 o DD »HOn sEObmmEG BS By SIE®EO

G ecm 8.

Maodulated Voltage
Signal

. Sl

H
L]
]
H
i
L]
i
H
| Encoder
i
L]
i
]

Modulated IR Signal
v e Binary Signal

0,

Microcontroller

Recaiving IR Diode

ks srssr e s e

Remote Control

008 & gbdmw m¢ IR wowp modulated IR signalne @B IR qecis dusics @@ Domm
eepIme carrier frequency eces (€500 @m0 @O wedBIDED & di BD0wWE e ON
off @83 Suisdem ©d.

een] wledem DE e®® D weavmmed a¢vs 38 kHz & a¢od wdedems @835 S
05 oy IR gowme 883 38 kHz ecwme 880S3.
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D®edews

Magicbit board 8 33 pin »s @030 O cR» IR Receiver ecwo “IRrecv” »® class me object
e0¢0 ©(BO adas Dy . 8 & 9® object @R B (® »OBF R s (B avd 11 pin Ered»
reading, store 88®0 "decode_results”"»® g class mc object =5 eoco o @ ©@d.

Code

“IRrecv” »® class mc esz¢ “irrecv” »®
&) object

= <IRremote.h>

IR _Recw 33:-771IR Receive
IRrecv irrecv(IR_Rec
decode results results;

i etup () |
Serial .beq

[115200); //stass
irrecv.enableIRETT) i //
)
vaid loopi() |
if (irrecv.decode (kresults])
{
t decCode resulta.value;
Serial, 1 (decCode) ; \
irrecv.resume ()

| __—|'decode_results” »® g class
e @ object

Remote controller mcmo 80 =dm
L —leR» oo IR Receiver gwens m»c
1RO @00 DO eEL NS
©® pin, enable w6 m&w gme.

— [Remote controller ®cwo o007
B0 g 80 & & IR Receiver
Hvens w0 oot 80 & oo display
38@ @0®» mO» ece @@ if
loop ewm ©88 ewig oo BwBe.

emote 8 «® button press g 30
2 "irrecv” »® object mEo «®
value =5 @ ©(Re.

IR Receiver gwenws »3 ©z cRm
Seo value gos bams B8©0
3c05® B&e.

213

©E0 evdg @8

0@ o, display/ print »c
©5®0 Serial Printer ©085w0 oz
8. ©© gows Decimal - DEC,
Binary — BIN @xd Hexadecimal

~ HEX o @08 eces cbamas we
(S @d.

[ Output: |

S Ok

|

E'! he funckion decode(frescita)) 1s deg
13772821563
3772021583
13772837903
l3772837503
l3772780963
fiv!zﬁzvvnz
3772027703
[3772821503
37172821583
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Project 18

Servo motor works on the PWM

Project 18: Servo motor works on the PWM

2bed e®ods PWM (Pulse Width Modulation) 9cabews @ Swr »0m CRE. 958 98 yoes
eIenn HNEMS OMed I8 i @O Bty CAD BB OC IS HEE.

©bedd e®0dw servomotor 8 arferss 80y yBedilmw:s (potentiometer) 8» DC e®fo-
S5} D gm0 O Bub OBz wcms O . Servomotors gm B91080 883© ww» Do
BCIEHB DOY G1. @88 & @ I ©¢y) CRAD DD OB FIGD o@D OB a8 s8s80a ©Be®
oIS O e®@I0ded B0 shaft evds 8Es300mId Ae e YO 5O @d®» Iy

.

Tms » Besicmes aoam -90° & e@foded shaft eme gB801dd Eadd evm wy) e, 1.5Ms
» B30 e 0 & 0®30ded shaft emds @08 ddimed ¢ 2ms » dssicmn eonm +90°

2 38 en0dbm © e®@foded shaft emide ¢ eme »0 ey a.
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Assembly Instructions for
a Motor Robot Car Kit

2

330 dVB®6E arduino 666D MY OB

Different types of arduino robot car chassis
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Project 21

Bluetooth Control OLED Display LED ON and OFF

Project 21: Bluetooth control OLED display LED ON and OFF

00u OEBIO Oz D I DD wem ¢8O OLED 8dw @ cboms 00853 LED ¢icd®
©=w BOO e3¢ $ID50 OB DO Fw@roHOS.

€3 Bluetooth

Code
#include "BluetoothSerial.h" //Header File for Serial Bluetooth
BluetoothSerial ESP_BT; //Object for Bluetooth

#include <Wire.h>

include <Adafruit_GFX.h>
include <Adafruit_SSD1306.h>
define OLED_RESET 4

dafruit_SSD1306 display(128, 64);
String incoming; // varible store received data
int LED = 16; // define a varible

void setup() {
Serial.begin(115200);

display.begin(SSD1306_SWITCHCAPVCC, 0x3C);
display.display();

delay(1000);

display.clearDisplay();

to be continued...

243 @O evlg @& 30 (Magichit) s@®w echedsd miFuencs B30 woesn



Wi-Fi Control Robot Car (i)
238-08 edredl mge 6o

SGlmesl 6853 s Wireless media

QOB BeB ewl ©89HedD eI CBewid WO ORBS (P BBBedemed & DOG 9RPHE 53-
ewuidmn ®Om BiEs 0D B OES ©w@3Dm dws’ I8m @©W1vw e®® »BS »wEHOE EAG.
B DO DBES OEL VEHOE) CAD DA ©Y HBY B 0O @00 Az’ 0B BB
88 3P0 8¢ 000D, dwsd I8m ©s @B HBug ® @B BT &S ©WIT® BdDED
IDCEBWS wewm RAE.

What is Wi-Fi?

Wi-Fi sz dewsd 68 e0Bw geda &bheeS, e o8vean Siemiened D1¢on mrseans:s D5
gm0 YOBS BREHBTO Dl @20OB0 grimUtie mPeernd BPATL DO @) BERBI ©¢Y)
CR8. a3bbEned 8OO wewr 08-08 JhIdeB s’ Siew R S grmw.

0o s e e
@ »~ 0 @l e B i

=] “LFI @& | OBletoott Fi'
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[Component 1: The IR Proximity Sensors |

Here in this Arduino line follower robot when sensor
senses white surface then Arduino gets 1, ie, HIGH as
input and when senses black line Arduino gets 0, ie, LOW
as input.

IR es000cm6 ) Ot 3 » weedemwess O and, 8T By »d

S
o

IR Proximity Sensors

28 28

Ol woedems AE By 8ISV BEE wewo ©IDmn OB
@m0 O Dedwe ¢ibi)Bemd IED Gkl o @®D W® &g
0B Go.

Component 2 : L9110 H-Bridge Motor Driver |
The H-Bridge Motor Drivers L9110 is used to drive DC motors as they require
much more current that the Arduino can provide.

We have Motor A (Left) and Motor B (Right) terminals. These connect to the mi-
crocontroller. Motor A connects to terminals 1 =M1+ (M1A) and 2 = M1- (M1B)
while Motor B connects to terminals 3 = M2+ (M2A) and 4 = M2- (IM2B).

Motor A Motar B

[Left) {Right]
M2
i § - +|

'

Direction of the Motors e@ol Sws o> @
A 0 0®j0cs ©wom 1 &® 2 a¢@, B »® e®0 woms 3 @y 4 ¢y swm ©88 L9110 »dwr ©:@as3Q
W0 . 8RB S @B emd INT,IN2, IN3 e» INA 88023 16, 18, 19, 27 @@L »J ao.

M1A (M1-) M1B (M1+)  M2A (M2-) M2B (M2+) Direction
0 0 0 0 Stop

1 0 1 0 Forward
0 1 0 1 Reverse
1 0 1] 1 Left

0 1 1 0 Right
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Ultrasonic Robot Car
050050 e0ea 000

Arduino obstacle avoiding robot car using ultrasonic sensor

©®® @0eIDIHO SE1sds @8dws ww edic e ¢ arD. vned @dues eS80
o@D 68 W0 G gm0, O® gBADRD oedi®B WIVDHEBS’ PE8 WD HEBN OGSO
DB 0D, D085 ©@0eDTwd B e®IB HIBwWS eNDD R 0B eel. ©@CIeRIDwI
OB DD @R VTN OTEB B, eGKeRIDBI RDGER ERDO ®OS IE.

F-M Jumper wiresx 3
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Algorithm/Flowchart Diagram

This flowchart is used to understand how to use obstacle avoiding robot car us-
ing ultrasonic sensor and servo motor.

Initialize Utrasonic Sensor, Senvo Motor, Motor Driver

¥

Read Distance (€

If Distance <= 20cm Move Forward |

Move Stop

Move Backward

v

Move Stop

v

Laok Right

v

/ Read Right Distance /

y

Look Left

¥
/ Read Left Distance /

¥

Yes

If Right Distance == Left Distance Turn Right » Nhove Stop

Turn Left
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Robotics engineering courses
¢IRC OB,

OEFIO 9Dmewrs’ bliems @® ediedd mrseent Bwd ¢DeRdl) S 3 VRO & Tmo
208 i (B BB SeEi® w8m ©r) V@R ¢ @8 B3 edieanlsed ewHHG

DOWI GICOD 20 OB WD.

@ BBHHO ©0edd mrSsens O® B8 eINSS HdeEi® @I
Robotics for kids with DP Coding diploma course (For Age 7 -14/ Grade 3 - 9 Students)

0 2b8yen’ BO® eded’ mFedhn BdeEi®r @D
Diploma in Robotics with Arduino Programming (For Age 11 - 17/ Grade 6 - 12 Students)

0 =355 91200 BO® WO PTw BEAC VeEi®r V@D
Diploma in Al with Python Language (For Age 12 - 17/ Grade 7 - 12 Students)

@ 9130 01 MPBeFHm BdeEi®r 0@

Master in Robotics diploma course (For Age 12 - 17/ Grade 7 - 12 Students)

Bog ® JeEnd wew B8ssID,

Program Head

DP Senarath Yapa,

Founder & CEO - Academy of Robotics (Reg. No: W/209201)
T/P +94 (0) 772953717

Web: www.srilankarobotics.lk

Registration: https://www.srilankarobotics.lk/online-registration/
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