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funseenuuUTRIRA LB siimug (oTlgel v nsaiuugie

2.2.2 vannIsNIUesaInes IWihnsEuanss

msvinudesiureweiosivitinszaanse3iis i ssseruuUssinuluiine
s dulfunaandhiionfuees vildeemnesiumesiinauusivdnluidua
mssnudresielutania (V) wegdurnitodudaly ) wifleufutusiminanisinaey
Indq ingwaudmanadniuiy orsumesmyululuiamemuduuniing wfeuduaeuii
wnasnyunulume uwssdududatudiuvesreniinnwes Wisululudnlarenilsves
VAR LLﬁﬁmaﬁﬂﬁLﬁmgfaLaajmﬁﬂﬁm%mLﬁ]a%mﬁauﬁu%uLLﬁLMﬁﬂﬂWﬁﬁ@g‘Lﬂé’ﬂ Snada il
answesfensgnuantvivyululufiemmnduunininaeaiian iiannsviurssesuiees
Aa wewaslviiiwhau fagui 2.5



Magnetic force

E=ILB

= s
JUN 2.5 pgvihuvaliomasinseiianse

2.2.3 MvaziBganugivonpinesiniinszian s

1. usysiulwn (Voltage)

voime Madasdussdulilinldamiiunnd et asemaidfvdweine susas i
Andaiuamidu e T Lan ST 12V Hu - dawsonduie S nssuan ey
anunsaltluassuanssonsEldadunla imttiielnas Wiin e laasuaswivnssuaasy
iy WAzl ATl Uilewm s avitanesasg LHZULSNURUDINELARIAD D191N
wsanulAagns S A sadavasaies i sannee

2. pastwavasnszualwili. (Current Dawn)

'l.ums‘lwa‘*umn'suLmﬁeuqvﬂ'cmﬁﬂunszﬁﬁuama%‘lﬁ%’unwuammmﬁqdw Tunsel
UOINDS “Lulmmanuiwaﬂ'lm vussiinsedginaduied uilunsaifiindlfmudesuinansed
Uiianszuaiiitiudniy mslwazeenssuatusinom$nIdistedmnnssualineud
uaweifahifimduisimedmiunstulnan Lazpseudlnihvissldtuuemesasiinass
dnsuduazusslavowainafmeno-dmansremszualviirlvsunewmesinn sas1Suay

Jl ﬁﬂ-

wsslnvesuamainvzundiy

3. w33l (Torque)

dwiuusedafuusefinemednseyiniuluan Tunsarsanidenuomestudimni
usedndfosazldonldtuluandiivmeinliuintiy wighiuseafiuunniy anusaleauiu
Twammmuumwmmnwulﬂ Fofulunsfansundenldunewmes Jedndudesidoya
wumuﬂumuammmamvL‘LJu*uawmigu'ﬂ,uﬂ'maanl‘zmumalﬂ

4. 8m51157 (Speed)

dnlnguamasnszuanseweddasu§Unan 4,000-7,000 SoURBLNT F98ns1E8S
naimesANTIanamT oI ulH AMAINADINISVOILY rvnndeansldauiidoans



10

m'mLi'm*mnmmLaanmamaiwuamwmaa Vs dMIUNIIMIVANNIINYUTDILDLADS
lw%nmmmwu mmmmléﬂmEjnﬁmalwﬁwrmLuamsmlﬂwwmuamas aauanslugy
7l 2.5 LLavmmaqmsLﬂaauwﬂmqmwuuwawamaiﬂmmmmléﬂmUmiﬂaummsma
I lsitugewmes

2.2.4 aruaulfvesNawmasininsuanse

1. N384 No Load

n3dl No Load v3elifin1sgmisnalunisuyuvesueines gy lvinainas Uiy
AMEIFIERA e flazgs aqwa'lwns.,ualwamuamamamaﬂ sefa‘luquumwnmmnu
0 Lm'lumwgumnnua’lmuuamai Wit MINABINITARAMISINBIWeY Rawisavialalae
nMsanusiuln Vs vieannsewanlunvaenes

2. wadauanaflilallyinyu

-l =t ] 4 o L <l ar (3 | 1 a

WoBauawatlilinguasiali e £ 0 nesuditlnatiudwe sasiirgagmaiiu
Vs/Ra

d o ] & ar

3. WauamaignAtIny Load Taq

=l ¢ P e”) & o — 17 a =

WRABLABIYNARINNY L oadr AT VDB I BINVLSIUA (Torque) wso Load
vesas Tnedman Load 1o unismuseaiaines ﬁﬂﬁuama%mu%’wamavﬁq
nIzUAN N uazluvnanauniuid Load Aiumaunismpiias NBMD T Asnsridlasuar Y
Eaijy

4. ABINTINNARIINS VD IUBIADS

Wagoin15iiuA N Tvpdemes anuasen ] IAlag nisunsaElnga vs wiaiiy
nszualiieinss wuInABINaRaNUSImET Aa st e Ao s adus g Vs
vsoannszlaliiuuewnss

5. NENAURAN NN IVNUYBILaLIADS

NMINAUHANINA MUY BINWaS. anhsavilflaonsndudaumass wus eyl
Inivuewmes

UN 2.6 nMsrsuvasTsussfuionIUANAMIIMLTaINBmes NS LAnSS
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2.3 lulasmeulnsaians

Arduino 81471 (21-9-8-l w30 9198y LﬂuuaiﬂiuiﬂsﬂauIWiaLaasmiyna AVR i
N1V UILUY Open Source D umsmmwamanammu Hardware wag Software fi2
U83A Arduino Qnaammumma’[mw wazazminlunisldau Tnenwildiuuesniays
dnuwnizily O/Crt Taodalil Library sineq Windauliisonldemldvuiivinuie ATOUARY
nsnsieny 1/0 A Tdvainuane msldaudedisadsuans USB fnsalusunsufilyus
mmsnﬂivaﬂm"lmﬂuluiﬂiﬂauimaLaaﬂmwuw m‘i‘lhﬂ 2.7

- mumﬂu Hardware fio vesadidnnsedndvuindniilulasaeulnsaiass
(MCU) Lﬂuwmwaﬂ anmmﬂiyna‘ununuaﬂnimamnmaunaauq eliiresennsly
U iefi3eniudn vesa Arduino, Tnsuasa Arduino wenfivarequliidenld auaail
AINTS

- dauilidu Seftware Ao nwn Arduino Lﬂun1191a'|mwuaums|,t,nmmvﬂu
lulasroulnsala@os Un1sillguuudeafUaIwl c/Co+ ua Arduino IDE Wuiadaaile
dmuTulusunsuien1y Arduino, AeulwAlYILAT (Compile) WavduTnanlusunsaas
U930 (Upldad)

SUil 2710718 (Ardiuino)

uain Arduino {lAstadiafsgui 2.8 uas fIyaiufe LiﬂUﬁLLﬁ“I‘N']‘L!MEJ \lsannd
A& A9 ‘uumau*uauu‘lumﬂmqumﬂuuw?alwwau P31 Arduino (899l
Jwuumsldaundneq dululasmeulnsaiaesdus wu Basic Stamp, BX-24, Handy Board
Dudu memmuﬁlummaunuluimmauimaLaasauq RRRERAY

1. 51A1laluws 189910 Source Code waza9aswanlins aunsanel99siuadls

2. Waunsuildwannsasdunsvinau Windows, Linux k&g Macintosh OSX

3. ;JiULLuumaqwmamaﬂ'ﬁiﬂzjmu Lma’au'1sauﬂﬂ‘lfuﬂmm%awumnmwaumnﬂ
16 uawdsennsoaiiddauas Library Inal unldeuadld definudungunduudn
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3.medn ICSP : dwdu USB interface

a.wofn VO

114{SPI) MOSI
10{SP1) S5

2
=
T
v
&
-

I EE uwwpe  ARDUINO

3dnterrupt 1
2-nterrupt 0

24y Reset

1LwoinUSB |-

S ey w

5 y : i d 5 wodn ICSP - Atmega32s
10.MCU : Atmegal6U2 it bl -
9.4903 Power jack 7-12 V SMCU ; Atmega328
-8
a 7 woim VO
8 nedw Power g8
%2

§1J'ﬁ[ 2.8 1A54a519 Arduino Board

af

2.4 Sy PWM
PWM.ge1131n Pulse Width-Modutation @ pasUsuainmwesiadauisavile
Toenidyny wiaadipunivSauiiaviu Tnadua ieugalisnae S inuinan fudyyroi
AeansUiERIAund1ava e Y (e ) o798 3) A aal PWM Lﬂuﬁﬁauﬁmﬂ%mmu
gUnsalina LU YTl i auee DC Motor Mioruaiisasaani aeiteane annis
gudeng s (efaniintsnatiusvesiiad Wayaninsaifanmenty Micodontroller wie
BN Sy ansfoun sduesnuludiqunsaliin s Dty Cyele dnh wndosnis

dewavaulio 13y Duty-Cycle tow \Disiu fagUfi 2.9 waggUd 2.10

Counter Value
| Up-Down Counter
A</ - *
|
V | v dyghusnds |
: e . time
Voltage ,
v, 2
High f
i
VLm { .. )
> time

3U#l 2.9 PWM LUy Center Aligned
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Counter":lalue
L’_ Aygudieba '
» time

Voltage ,

VH" T—

\'

- — > time

i Aligned

2.4.1 nslgusElovd \\} ///

Tuszyyhdnoaihuesiidgn ol / sinmvddieanisazdisEuy
Ainealuaialigunsaiifasaiun sﬁ U mahluevguauimenes
Dusu 1 Uﬁﬁﬁ%}g a7 ugur nidlanssq aydedld RPWM lunisaiugu

v F i [ »
Tagazufupuerana 09 High-L 1

2)- i - ek Low 50%
55 . A i, Hi BT Low 75%
B l | i n@w Low 25%
SE D . i0

(. LAk -

é I- W t's i -
\ n) S

o |
@gg
2 y ATNeE
“YayLnant
50%
Ov W

Aol S 1 i i 1 e

3.3v
100% Output on 100%

3ﬂﬁ 2.11 n5luans Duty Cycle
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2.4.2 nsdeArdyayins PWM Tu Arduino
PWM (Pulse Width Modulation) A wmATANISAIFUINLUVATAT YSadIrn

L7 v}

aa v oas -:I e| s
Ainea O 1 lnelidyuaainuine NIAIVANTEELLIATF QY IUE-

LLiaﬂuLaaa“uadﬁmmmmaﬂum&f mm‘uiuma PWM 84 Arduino #imnuaziden 8 Bit ¥se

Usula 255 LAY GNU‘L!ﬂ’]HfUEU’}m 0 Tanfi 5 Tan ay ﬂﬂLLﬁﬂﬂLUUﬁmm’)ﬂiLLUUﬂﬁ]ﬂaﬁ azlgl

¥ oa

0 04 255 mmminmauammummmmmamsaLUuLammammaaiﬂ FasUfl 2.12

U

-Aenary Aagyinlvan

-

Pulse Width Modulation
0% Duty Cycle - analogWrite(0)

Sv
Ov — =
25% Duty Cycle ~ analogWrite(64)
Sv r- -
ov '

75% Duty Cycle — analogWrite(191)
L 1

100% Duty Cycle - analogWrite(255)

guﬁ 2.12.05anluans’ Duty Cycle sigviivan Analog 181 Arduino

2.5 WU SUEY

lwulwesuas (Optical Sensor) 58 Photo Sensor T luldlusunisasiadunas
idoulng N1303793U3ng warn1InTIRdeuIUIAgUs1wesing lwuwesylaivaulag
9 fgvdnNITAILarSuLas ddrulsy ﬂauﬁwﬁ’m 2 @1uAD AddILE (Emitter) uagiiSunad

)

(Receiver) dinweay ¥MINTINTUARINMIT AT d LA daluagviouniuingwiognuang

'
=

nummma awa’iumiuLLmsamazmnmwuLLa Lﬂaauwaaamaumaaammmmam‘u
mewmwauﬂhﬂmmmdﬂ

aUn‘mmLﬂumsuLuaadauiwmiﬁauI%’TWIﬁlmIam (Photo Diode) #3aln1d-
N37UFaR0S (Photo Transistor) dausadeuasiulneyialuly LED (Light Emitting Diode)
iesnmsdeldnusuiunasddnnsefindrilaie ax anlunstsssnw Tdnseuali
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ﬂ' 1 e [} 1 Eil v &’
i warldldumansemuananiigseudsliesduauuudvan A audou Ay
WIBNNTAUALLTIDULUS

=
2.5.1 UseLnn89 LED A1UAMINEIIATUYDILEY
a al a ' | 1
1. LED wuyuasdunsusn dnnuenadusglugie 910-950 unluwns llawnse
wewnildmemidr Iauiduveuasguuazszordsing uslidanunsausnuerauuansig
VRG]
al = P [EY) '
2. LED wUULESALAY IAU81IAANYSENIad 650 ululues daadiulaenyaiiuan
[ ) g ok e o o K i a e & o
AINLTNYBIUAIRElUTEAUUIUNAN ANS0NTITUNURAIATER SiGuuasdidervuiug
a1l
o - P o - v v 5 =
3. LED wuuuwasaiden daTidonsnawdssdinr-560 urluwms Tauduvesuass 5
s a ty 4 q" L,
svogmsnsduiililna g s iuiiidunsuuiuaeiles
Tt \ /| A = u =i a
4. LED Us¢Lanuaniatdesduminya msudnundasnisamasdenlunisis

252/ Usznnvsnauigosies

UMD T LA LU AN SATITU LaRIVMLIN S ARSI S ULAI AL
dswaala 3 Useinm

L wuweiuasdssnvnsaadulasnse (Diffuse Reflective Optical Sensor) 1w
\wulwa Silalduas (Optical-Sensor/Photd Senson M Einniinad thauas fIunaias
swegnieludlRy Y mﬂﬂﬁ'u'[mﬂms-azﬁauéwuaa‘[mﬂmaﬁ"uﬁ'ﬁmq Luas'l*z'ﬁ'mqu?ut,ﬂuﬁa
avviousquanauialwiiudes nshisasdnstSuuntiannaauas sgaemsnsiadulng
ﬂamuamismwﬂunmmuau B Ins I UaE LY uds Lfauwa'sﬂivl,nmuuaﬂ%
N an \eswinasmiasalunisanag Wientunisadndton spagn Wdealdgunsel
aummmumﬂuummaaLLaumwaq"lummmnu assansduinglaineunnuia sniu
'mnmJanwmvwuﬁ’;mumamnauuaetmnmnwwsmm mmzﬁﬁmumimwwmnwu
dnunriuiEou Wilimuasiuuds suaummnmwuaanuan'em.,mammnwmaqm's
P399V 1y & uavAinieuiugeging Immuavmsm’muavammamemnmLUmmnam

miﬂw 2.13

Tx\

§ o

Diffuse Reflective

gllﬁ 2.13 wAnN13¥iN91U Diffuse Reflective Optical Sensor



16

2. Wwuwasuassznnauasaziounau (Retro Reflective Optical Sensor) 1iu
\ULYDTLAY (Optical Sensor/Photo Sensor) flendundnnisasiounduvesdiuas T,ﬂm?haia
LLﬁqu,a~miULLaammmimaamﬂlummmﬂumummn‘uLme’mmeBmsa Aafuiieuees
Ussumileddnusiuiuusiuasiounas (Reflector) Wetsrlowflunafiuruduresuas
gy fwavinliszesmslumsnseduifiuinniugce Sssernsnsindulssua 3-10
les defveasueesliduas (Optical Sensor/Photo Sensor) Useianiiae nMsuUSuLsafiemas
Suanildineg Andeine fszornisnsanduriunats Msnsiedunarseey m'imwwlu
munuﬁmanmﬂ wililanansansaeduingiidtRaduauasiudeuadls wne v ngfdnuny

wum'mﬂﬂna‘uLLENu,aulua'lm‘maumauuaanaummmw m':ﬂw 2.14
Reflector

L

object

Retro-Reflective

31]1'7; 214 ¥ann¥¥U Retro Reftective Optical Serisor

3. waa%’uﬁw's"mwﬁqu.ﬂas.i'luﬂaam (Through Beam Optical Sensor) u
muwa‘nma (Optrcat Sensor/PhotorSensor) ﬂammﬁmsmﬂmamuaqmammﬂwmaami
asvdundeuiiiuse I uaTd willeiUsuumilannesdaia T Sunaeniy
wazdesiralwliiagadanagini LLavLUmwwmﬂuml'uLmemua“mim*a'mmlnawﬁm
ptalsAnumgas sun N AN aeg ¢ Usungingatlnensauasduas
mumaaﬂ Imaau,a.,mwuuuwmmmmiumamam‘swsww st saduldiany g
anwmuwumwmmumuu "Lumm'mmw-aUmawuamwm‘[mmaa’lﬂ YoA35E @MU
NSRAR L EUTRSUAUSE LN AD mmUsumqﬂuwaqmmLLa.,mm'LMmsanmama Fagui

2.15

g 5 - Rx

Object

Through Beam

gﬂﬁ 2.15 ¥anN15¥147U Through Beam Optical Sensor
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2.6 walulagnsudedayauuuliane

waluladnisdedoyauvuliany erdorauwimanininiudonarnhdyainds
amsaLUIUTIALTesnaLw Rl 4 vila dai

1. Bun5130 (Infrared) LUuaﬂwmumamﬁuw“lﬁtﬂumﬁaqsuauaiu #lnaq Tugg
muduauin Meeamedeansiion un’[ﬂjﬂ'um'iaam?ua;uawluuaqnmmwivmwmam
Msudygin Tnodedlditnisdearsmuuuadunss ssaemsliiifiy 1-2 wes Anuda
Uszana 4-1 wangdamauil wu msdsdygraanslunasulnsaludlngsim nmsideuse
Aaufiumesaeuedadlaaiunasaloariie Wudu

2. AduAny (Radio Frequency) 1¥dsdyarailulusinie lnefisansgaedygia
ddludainiudyaa wadldnauinglutrseuisneg fu Sanuwseunn 2 wangde
foulil 1y n1sdearsiatlestuulians msﬁ'aﬂﬂs-’lu‘szuﬁwqmmﬁu (Frequency
Modulation : FM) tet8af (Amplitude Modulation < Am) s

3. lulastan (Microwave) il.fl'ﬁ'nm%qﬁ':yzymﬂ?{wﬂmﬁn"lﬂﬁwhl'tummﬂw%'auﬁ’u
Yoyaioandsds uav rﬂaauamuwmwuwaaua.,i‘u'tmy,a Luaamna:gmmluiﬂmwﬂv
wumadiutdunsdlilannsadsavielgadveulanls 3 mmmumsmamuw—awauauJu
szoeq uavdideynnonuidumany sEwinamildedm i auniieyisenitivaions wazusas
amﬁ%mgmg'luﬁqﬂ U A PTE g saniun Wusil Wenanasamsanasnaeanuwwn
NSLAUN USRI U mu1aﬁ’unflsfiaﬁa=3a'luﬁuﬁﬁw'lna

4, e (Satellite) (T Uanaisuasdy g adadasaniun 697 $91d5unas
Wt iwevanaestas WinuesdaItn “delailasiamuuniatan weldiiuannisu-ds
é’msy"nm'l;ﬂﬂmwuumﬂ'}ﬁ wremudsilualagsestan dwgsesianndmaiiuiu v
winfisulay maayzyﬂmu‘lﬂuumamauwiﬁ%ﬁaqaamnwu‘lanﬂsvmm 35,600 "I,ua 1ot
ANUTIBUVE LY maawmam’mr:’mm‘m‘umwuwaﬂan Juasisuiuanifieutueris
AU AlanyuaeusLaY m'l.vim‘sddacyzym”l.ﬂﬂmwmﬂﬁmuwuwu'lﬂuuﬂ’nmau way
mMsnseaedyaRInaTissalndiainaTnie vuilanidulyognausiug
2.7 wunina3aseulndwod

meLma’%’ﬁL%'EJu‘[wﬁmaéqﬂa'%'ﬁa%uﬂ%‘;qLﬁn’[ﬂEJmﬁmﬁl,ﬁﬂimlaﬁ-lwﬁmas' Tugduuy
wds wazuds adrafuidunanadin ﬁﬂﬁmaaaﬂmﬁa iU'ﬁ'N%uﬁé’nwmumq TR
mmannsolunisaseensidnuldd uenuniuunmedlndfinmun uaz gnuUTuYse
’qummﬂaamnaawwu winideldefe LLWLmawivmwumﬁmmﬂ’mwmma‘samsm
looou warlinrumunutureunnedtosnin figui 2.16
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Semi-Rigid Wrap

JST/XH
Balance Wires

High-Current
Connector

Stacked Cell
Construction

Maxx Cable

d 1 d'a =l -
U 2.16 daudsenaunslutuswesaissuindes

e Ha = a o
2.7.1 auanTRveswuamaifiseulnaiwes
1inuusgaluilauay 18 Indbinaneusgn
£ by ar d -:!I (5
2. yaamainululide v Jean e ann w3 peseiin
3. winulvaw ihepsnannastaataraulaviud
4. ¥vRinuun HAnIAZsan

2.8 TUsuns3 Arduino IDE

ArduinoADE w38 Arduing, Integrated Development Environment e tn3pailofld
dmiuidoullaunsainiugumninnauves Arduing Tnsannsalfauldiu Arduino ngu
TWsunsy Arduine, IDE tfulusinsa-Open Sotirce annsalnanluldaiulens wasdildn
madbivaaeugunsadi iy Wsunsulvnssndv lusinsummasusemes [Hudy fagy
217

2.8.1 Sunoum sl Arduino IDE

. Aueialinsetuvasailiay
 darmednideusafuuedn (nsdireusiaTia)
. darvfimadeulusunsu (nytlfauesnasy)
 Waulusunsu

. neu Compile onuadlndiduniwiadas
- nadandfulwdasuasn (nsdlseunsnas)

O LB W N



€ sketch_jan0da | Arduino 185 - O X

File Edit Sketch Tools Help

sketch_janD4a §

l':,: secup() { A
Put your setup code here, to run once:

}
1 01
ut your main code her to run repeated

}

U 247 Foenamiaihalisdasdl Arddine DR
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unil 3
N1389NLUUUEUAINAMUEZ LN AN fiwad

luuniiegnanfemsidenldgunsaliidmasiomsvirumesiusudiauazennuss

¢ @ o vy € o ¢ o v

lwansiwad uaznsiinurszuumuny e ivusumhauazerausslvardiwadvineuls
pesliusedvEnw

3.1 gUnsaldwifumsiauresiusuiinanuazeanaleanfivad

vin1seanuuuszvuduindeunazatuaulnessiidiusaeg Usenaudae
lulnsmeulnsaines veamesnszuanss UMD ITI9TUsE oY Widsd1elnin vedadusaimes
NTEUENSs Wsevimuagoan Slundeduszeylna

3.1.1 lulaseoulnsaiaad

anldlulasaaulusaiagsiju Arduing/ Meea-2560_Lilosvanuadajuiiiniiu
wanvauigunaal inspaTwidgRnamlilinsauaiiiswuinn Wewmerenisldy
fauanaluguins i

ARDUINO

._-‘.-.
o« € L B =

3Ui 3.1 ArdUino Mega 2560

3.1.2 UBLADINTLUANTY

Honldesniesueines 12V 30 rpm Ju ZWL-FP4011 WHusiuindourusudly
NFIUNT LA FATUNSS Lﬁaqmmﬁuuama%ﬁlﬁﬁwé’qqq wazifuvewmediies vhlndlelus
nazualunewnes ususieglindouiinnasiniiuge fauansluguil 3.2
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UM 3.44iinesnszuanss 12 V800.pm U ZGA32R|

3.1.3 UBSATUIAR D UNDIAD SN TIUANTY

ludatidindeusjusud [denldvaiadudemasnseians: 37U ‘Motor Drive Module
(BTS790) /A3A with H-Bridge Wlataananusndyamesnsuanslasl¥adyyin Pulse
Width Modulatiem (PWM) agauasadUnsey Lm'lmmnam 43 Adswuytoynun1eg lauwn
Over-Volfage, UnderMottage, GVerTemperature sallaasluzuin 3i5

3Ufl 3.5 BTS7960 H-Bridge DC Motor Drive Module

lumuwLﬂaauLLﬂsammmaumﬂ WwonldussnduusmasnIzuanse 34 Motor
Drive Module L298N mwaﬂmiw’muﬁ} Widlau BTS790 memm‘numuLLalﬂuaaﬂfaﬁ

sawesAldTuulsimuazealisndudesdiidusozuin Fafunszuaildtuiafieme
Aananslugui 3.6
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Ui 3.6 Motor Drive Modiite-[298N

3.1.4 unasTewawu W

uwatIenasnulnihiesiusud Senldluawaiuszan Lithidm Polymer (LiPo)
wszhingnszualiilildainuuaiaosuniiall Tealdkuames 1110403 Cell) AT
3700 mA SensTud 30c vinliRomerpnayineTiin ety 30 undi Res Uit 37

gﬂ‘ﬁ' 3.7 Wusee3 Lithium Polymer (LiPo) MEGA Power + 3700 mA/30 C/11.1 V

3.1.5 lWURIIATEYY

wonlilvlidiaavinueeiviladunsiisn Ju E3F-DS1082 ims1vnamnsansiadu
sepelifust 1-10 s uasannsaneuauedldsinrdis 1 ms Uil 3.8
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Ui 3.8 itnasiaszay Sharp GP2YODBOSZOF

3.1.6 uwilseinAnuaann

denliuusiihanuazatnkuey Junusnhvntudeuyiafivm Sinusauy v
Waunsavhaandzenlad laghidwadasounslgansisad suidoansnnsesdndiuuy
uinsuussasudsluansigad A saguaraLaYenaldhe faUil 39

o . .
UM 3.9 wlseimuazaauuuy

3.1.7 Taseadg

denlvegiiflenluslnduunn 20x20 fiadiuns wwvilass warldusuezasandmsur
Wuguegunsalsineg seguil 3.10
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AMAKUIN N
Arduino Mega 2560

Overveiw :

The Arduino Mega 2560 is a microcontroller board based on the ATmega2560
(datasheet). It has 54 digital input/output pins (of which 14 can be used as PWM
outputs), 16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal
oscillator, a USB connection, a power jack, an ICSP header, and a reset button. It
contains everything needed to support the microcontroller; simply connect it to a
computer with a USB cable or power-it-with.a AC-to-DC adapter or battery to get
started. The Mega is_cofnpatible with most Shieldsw.designed for the Arduino
Duemilanove or Diecimila.

Summary:

Microcontroller ATmesa2560

Operating Voltage 5V

Input Voltage:(recommended) 7-12V

Input Voltage (lirits) 6-20V

Digital I/Q Pins 54:(of which[ 14 ‘provide-PWM oltput)
Analog InputPins 16

DC Current pér I/O4Pin 40-mA

DC Current for-3.3V Pin 50 mA

Flash Memory 256/ KB of which 8 KBUsed by baotloader
SRAM 8.KB

EEPROM 4 KB

Clock Speed 16 MH

Power:

The Arduino Mega can be powered via the USB connection or with an
external power supply. The power source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-
wart) or battery. The adapter can be connected by plugging a 2.1mm center-positive
plug into the board's power jack. Leads from a battery can be inserted in the Gnd
and Vin pin headers of the POWER connector.

The board can operate on an external supply of 6 to 20 V. If supplied with
less than 7V, however, the 5V pin may supply less than five volts and the board may
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be unstable. If using more than 12V, the voltage regulator may overheat and damage
the board. The recommended range is 7 to 12 V.

The Mega2560 differs from all preceding boards in that it does not use the
FTDI USB-to-serial driver chip. Instead, it features the Atmega8U2 programmed as a

USB-to-serial converter.

The power pins are as follows:

VIN. The input voltage to the Arduino board when it's using an external power source
(as opposed to 5 V from the USB connection or other regulated power source). You
can supply voltage through this pin, or, if supplying voltage via the power jack, access
it through this pin.

5V. The regulated power supply . used to/ power thésmicrocontroller and other
components on,the"board.This can come €ither from VIN viasan,on-board regulator,
or be supplied by USB.or-another. resulated 5V supply

3V3. A 3.3velt supply generated by the on-board regulator.Maximumi current draw is
50 mA.

GND. Ground-pins.

Memory:

The ATmega2560 has-256 KB of flash memory for storing code(of which 8 K8 is used
for the Bootloader)8 KB of SRAM and 4 KB of EEPROM Awhich(€an be read and
written with'the:EEPROM library);

Input and Output:

Each of the 54 digitdt\pinscon.the Mega can be uséd as.an.ifiput or output, using
pinMode(), digitalWrite()~and-digitalRead() functions.They operate at 5 V. Each pin
can provide or receive a maximum-of.40.mA-and has an internal pull-up resistor
(disconnected by default) of 20-50 kOhms. In addition, some pins have specialized

functions:

Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX) and 16 (TX):
Serial 3: 15 (RX) and 14 (TX). Used to receive (RX) and transmit (TX) TTL serial data.
Pins 0 and 1 are also connected to the corresponding pins of the ATmega8U2 USB-
to-TTL Serial chip.

External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5), 19 (interrupt 4), 20
(interrupt 3), and 21 (interrupt 2). These pins can be configured to trigger an interrupt
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on a low value, a rising or falling edge, or a change in value. See the attachinterrupt()

function for details.
PWM: 0 to 13. Provide 8-bit PWM output with the analogWrite() function.

SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI communication
using the SPI library. The SPI pins are also broken out on the ICSP header, which is
physically compatible with the Uno, Duemilanove and Diecimila.

LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH
value, the LED is on, when the pin is LOW, it's off.

I’C: 20 (SDA) and 21 (SCL). Support PC-(TWI)"communication using the Wire library
(documentation on theWiring website). Note that thesewpins are not in the same
location as the I°C/pins on the.Duemilanove’ or Diecimila.

The Mega2560 has 16-analog inputs, each of which provide~10 bits ‘of resolution (i.e.
1024 different values). By default’they meastre’ ffom ground to 5 V, though is it
possible jto change  the ~upper. end of | theirsrange [using~the AREF pin and
analogReference() fuhction:

There are a“couple of other:pins-on the'bdard:
AREF. Reference ‘'voltage for-the anatog inputs. Used with-analoeReference().

Reset. Bring this lifie LOW to'reset the microcentréller. Typically used to/add a reset
button to shields which:block the-one on_the'board!

Communication:

The Arduino Mega2560thas a number of facilities@fof gommunicating with a
computer, another Ardlino, of other microcontrollers«*Thé ATmega2560 provides
four hardware UARTSs for TTI(5V) serial.communitatiorf. An ATmegaB8U2 on the board
channels one of these over USB and provides a virtual com port to software on the
computer (Windows machines will need a .inf file, but OSX and Linux machines will
recognize the board as a COM port automatically. The Arduino software includes a
serial monitor which allows simple textual data to be sent to and from the board.
The RX and TX LEDs on the board will flash when data is being transmitted via the
ATmega8U2 chip and USB connection to the computer (but not for serial

communication on pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Mega2560's
digital pins.
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The ATmega2560 also supports 1°C (TWI) and SPI communication. The Arduino
software includes a Wire library to simplify use of the I°C bus; see the documentation

on the Wiring website for details. For SPI communication, use the SPI library.

Programming:
The Arduino Mega can be programmed with the Arduino software (download). For

details, see the reference and tutorials.

The ATmega2560 on the Arduino Mega comes preburned with a bootloader that
allows you to upload new code to it without the use of an external hardware
programmer. It communicates using the original STK500 protocol (reference, C

header files).

You can also bypass‘the boetloader and/ program-the mierdeontroller through the
ICSP (In-Circuit Serial Programming) header; seedthese-instructions, far details.

The ATmega8U2 firmware_source code is availablé -in the Arduino, repository. The
ATmegadU2 is loaded with a\DFU, bootloader, which can' be &ctivated\by connecting
the soldef jumper On-the back of /the!board (near; the; map of-ltaly) and then
resetting the+8U2. You can then dse Atmel's-FEIP software~(Windows) or the DFU
programmer{Mac QS X and; Linux) to-tead-a new. firmware! Or.you can use the ISP
header with-an ‘external programmer (ovenriting the-DFU Bootleader). See this user-
contributed tutorial for more information:

Automatic (Software) Reset:

Rather then\reguiring a -physical- press of the: resét. button Beforé an upload, the
Arduino Mega2560,is designed in.a-way thatialtows it to be.teset’by software running
on a connected computer; @ne of the hardwaré. flaw :contrél lines (DTR) of the
ATmegaBU2 is connected ‘to.the Teset line of the ATmega2560 via a 100 nanofarad
capacitor. When this line is asserted.(taken low)-the reset line drops long enough to
reset the chip. The Arduino software uses this capability to allow you to upload code
by simply pressing the upload button in the Arduino environment. This means that
the bootloader can have a shorter timeout, as the lowering of DTR can be well-

coordinated with the start of the upload.

This setup has other implications. When the Mega2560 is connected to either a
computer running Mac OS X or Linux, it resets each time a connection is made to it
from software (via USB). For the following half-second or so, the bootloader is
running on the Mega2560. While it is programmed to ignore malformed data (i.e.
anything besides an upload of new code), it will intercept the first few bytes of data
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sent to the board after a connection is opened. If a sketch running on the board
receives one-time configuration or other data when it first starts, make sure that the
software with which it communicates waits a second after opening the connection

and before sending this data.

The Mega2560 contains a trace that can be cut to disable the auto-reset. The pads
on either side of the trace can be soldered together to re-enable it. It's labeled
"RESET-EN". You may also be able to disable the auto-reset by connecting a 110 ohm

resistor from 5V to the reset line; see this forum thread for details.

USB Overcurrent Protection:

The Arduino Mega2560 has-a resettable polyfuse-that-protects your computer's USB
ports from shorts amd overcurrent.\ Although _most computers provide their own
internal protectionythe fuse-provides an ‘extra layer-of protection. If more than 500
mA is appliedito the AJSBport, the fuse will automaticatty-break theiconnection until
the short or overloadis removed.

Physical Characteristics and Shield Compatibility:

The maximum _length“afid width’ /of the Meca2560 PCB are -4 .and 2.1 inches
respectively;-with the' USB conpectoriand: power jack exténding beyend the former
dimension. Three-screw: holes allow, the board,to pe attached 1o’ a ‘surface or case.
Note that| the-distance. between digital pins; 7. and 8 is. 160-mil (0.16"), not an even
multiple of the’ 100 mil spacing of the other pins:

The Mega2560 is-designed to be compatible with'most shields designed for the Uno,
Diecimila or Duemilanove. Digital pins 0"to-13 (and:the adjacent AREF and GND pins),
analog inputs 0%0.5,"the power header;"and ICSP header/aré all in equivalent
locations. Further thewmain UART {serial port). is\located ofi.the same pins (0 and 1),
as are external interrupts 0*and™t-(pins. 2 and.3.respectiVely). SPI is available through
the ICSP header on both the Mega2560 and Duemilanove / Diecimila. Please note
that 12C is not located on the same pins on the Mega (20 and 21) as the

Duemilanove / Diecimila (analog inputs 4 and 5).
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AIANUIN U
Motor Driver 43A BTS7960

The Motor Driver 43A BTS7960 uses an H-bridge driver module that
composed by Infineon power drive chip, with overheating and overcurrent
protection. Double BTS7960 H-bridge driver circuit, with strong drive and braking
effect, uses 74HC244 chip to effectively isolate the microcontroller and the motor
driver. It can operate at high current up to 43A.

Applications:

e Duty cycle: 0-100%
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AMAKUIN A
Photoelectric Sensor (E3F-DS10B2)

Description:

E3F-DS10B2 is a Photoelectric Sensor,Inductive type: diffuse reflection; Induction
distance: 10cm Working voltage: 6-36V both can The positive, blue, black, black,
black. Working environment: temperature -40 to +70 degrees celsius; Protection
level: IP61-IP67; Corresponding time: the function reset time is below 2.5MS; Object:
transparent, opaque body; Differential distance: the detection distance is below 20%;
Insulation resistance: greater than or-equal-te.20M-oh

/ SRR
AARARAN

. . b I *
2 : IAYGY Ao )
R ‘a.‘.!g!.’-:{:‘_:i::‘?"
Wiring die : S| Ve
' #hg
DC 3 wire NPN N type NO+NC
""""" <4V

Max 3(G0mA
DC 4 wire PNP type NO+NC

g
TS
soasee o G DCO~36V

Max 300mA
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Dimensions (mm):

Mi2X1 64305 | 42:05 75 18 (i8)
MiBXT 70105 | T EaE0s 8.5 215 (23.5)
M30X15 | 102405 | 6405 10 35 {40)
E3FJ | Mi8x1 | 72408 | 4708 4 24 o)

;i
g

dy I d‘ v o o k74 4‘ = 1 Qg.JI 1 ¥ o 2/ & v %
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ATANUIN 3

Arduino Code Programming

WAULAE

int motorNE_R = §;
int motorNE_L = 9;
int motorNW_R = 10;
int motorNW_L = 11;

int motorSE R = 2;
int motorSE_L = 3;
int motorSW R = 4

int sensor_W
int sensor_|
int N_value = 0;

int S_value = 0;

int W_value = 0;

int E_value = 0;
boolean run = true;

void setup()

{
pinMode(motorNE_R,OUTPUT);

dy I d‘ v o o k74 4‘ = 1 Qg.JI 1 ¥ o 2/ & v %
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pinMode(motorNE_L,OUTPUT);
pinMode(motorNW_R,OUTPUT);
pinMode(motorNW_L,OUTPUT),

pinMode(motorSE_R,OUTPUT);
pinMode(motorSE_L,OUTPUT);
pinMode(motorSW_R,OUTPUT);
pinMode(motorSW_L,OUTPUT);

pinMo.de(brush NR,OUTPUT);

void loop()
// 3suu solar cell ¥
{
READO);
if((N_value == HIGH) && (S_value == LOW) && (W_value == LOW))
{
Move_Forward();
}
else if((N_value == LOW) && (W _value == LOW) && (E_value == HIGH))
{
Move_Right();

48
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else if((N_value == LOW) && (S _value == HIGH) && (E_value == LOW))
{
Move Backward(),
}
else if((N_value == HIGH) && (S_value == LOW) && (W _value == HIGH))
{
Move Left();
}
else if((N_value == HIGH) && (S _value == HIGH))

READ();
lf{(W_ValU e

3§|_i;;|'|llll-ll 1]
=y
‘P

‘1

E_value = digitalRead(sensor E);

LHROwWard/ /1111171110001 71101011001171111710707101110710101070111 121477
1777777717

void Move_Forward()

{

enanstiluenasianulidmiunisldnuiensdnevingu lleugalihluldussTevdiunisd
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Stop();
delay(500);
Smooth Forward();
while(N_value == HIGH)
{
Forward();
READ();
if(N_value == LOW)
{
Brush_ON();
Check_Forward(
READ();

(l

‘ S3s)
o S he by el i
|

e
(2 Te s Vi
AT is!
iisanes thh
."l [

\P-vingl
, AN
T AN

analogWrite(motorSE_L,i );
analogWrite(motorSW_R,i );
analogWrite(motorSW_L,0 );
delay(600);

void Forward()

dy I d‘ v o o k74 4‘ = 1 Qg.JI 1 ¥ o 2/ & v %
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analogWrite(motorNE_R,0 );

analogWrite(motorNE_L,150);
analogWrite(motorNW_R,150);
analogWrite(motorNW L,0 );
analogWrite(motorSE_R,0 );

analogWrite(motorSE_L,150);
analogWrite(motorSW_R,150);
analogWrite(motorSW_L,0 );

l‘il'l'm

3 Oﬁﬁ (moto ‘ii" R,

analogWrite
delay(400);

\.Q "%

"'%mna'\

J11/Backward///11117177111111 1111000011117 101 7010171070001 107001110711111171111117
LTI 111111

void Move_Backward()

{
Stop();
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delay(500);
Smooth_Backward();
while(S_value == HIGH)
{

Brush ON();

Backward();

READ();

if(S_value == LOW)

{

Check_Backward();

: NE R
analog) rtéfé INE L O
analogr@ WA .

analogWritelme

analogWrite(motorSE |
analogWrite(motorSW R,0 );
analogWrite(motorSW_L,i );

delay(600);

void Backward()
{

dy I d‘ v o o k74 4‘ = 1 Qg.JI 1 ¥ o 2/ & v %
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void Check_Backward(

analogWrite(motorNE_R,150);
analogWrite(motorNE_L,0 );
analogWrite(motorNW _R,0 );
analogWrite(motorNW _L,150);
analogWrite(motorSE_R,150);

analogWrite(motorSW_R,0 );

(

(
analogWrite(motorSE_L,0 );

(
analogWrite(motorSW_L,150);

for(int i=150 >_01=|=
{

ana

analogWrite

15 .a
i) tmim
ana o@k elmoterlW _Lsi

an ] .'-a!ﬁ'

aloe tor: I:'
analogWrite(mo n‘.':‘.'a

)
Ol:‘.\&ﬂ\.‘.‘\ﬂ\!’
KA A AN

_(_xwm.\*n

ooooooo
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/111S\ide_Right/ /7117111111111 11111 LT 11 LT 1201 T LT 11D 7700010707007
s

void Move_Right()

{

Stop();
delay(500);
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Smooth_Right();
while(E_value == HIGH)

{
Right();
READO);
if(E_value == LOW)
{
Check_Right();
READ();

delay(300);

void Right()

{
analogWrite(motorNE_R,150);
analogWrite(motorNE_L,0 );

dy I d‘ v o o k74 4‘ = 1 Qg.JI 1 ¥ o 2/ & v %
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analogWrite(motorNW _R,150);
analogWrite(motorNW _L,0 );
analogWrite(motorSE_R,0 );
analogWrite(motorSE_L,150);
analogWrite(motorSW R,0 );
analogWrite(motorSW_L,150);

}

void Check_Right()

i
for(int i=150;i>=0;i=i-30)

/ﬁ/@/@/ygwg‘/m@r\

/1/S\ide_Left/////1111 e

s

void Move_Left()

{
Stop();
delay(500);
Smooth_Left();
while(W_value == HIGH)
{
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Left();
READ();
iftW_value == LOW)
{
Check_Left();
READ();

void Left()
{

analogWrite(motorNE R,0 );

analogWrite(motorNE_L,150);
analogWrite(motorNW_R,0 );
analogWrite(motorNW _L,150);
analogWrite(motorSE_R,150);

dy I d‘ v o o k74 4‘ = 1 Qg.JI 1 ¥ o 2/ & v %
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analogWrite(motorSE_L,0 );

analogWrite(motorSW_R,150);

analogWrite(motorSW _L,0 );

void Check_Left()
{

for(int i=150;i>=0;i=i-30)
{

I

void Stop()

{
analogWrite(motorNE R,0 J;
analogWrite(motorNE_L,0 );
analogWrite(motorNW_R,0 );
analogWrite(motorNW _L,0 );
analogWrite(motorSE_R,0 );
analogWrite(motorSE _L,0 );
analogWrite(motorSW_R,0 );
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analogWrite(motorSW L,0 );

void Brush_ ON()

{

analogWrite(brush_NR,0 );
analogWrite(brush_NL,255);
analogWrite(brush_SR,255);
analogWrite(brush SL,0 );

}
void Brush_OFF()
{

int motorSE_R = 2;
int motorSE L = 3;
int motorSW R = 4;
int motorSW_L = 5;

int brush NR = 6;
int brush NL = 7,
int brush_SR = 44;
int brush_SL = 45;

dy I d‘ v o o k74 4‘ = 1 Qg.JI 1 ¥ o 2/ & v %
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int sensor_N = 30;

int sensor_S = 35 ;

int sensor W = 32 ;
int sensor E = 37;

int N_value = 0;

int S_value = 0;

int W_value = 0;

int E_value = 0;

boolean run = true;

pinMode(brush_NR,OUTP
pinMode(brush NL,OUTPUT);
pinMode(brush_SR,OUTPUT);
pinMode(brush_SL,OUTPUT);

pinMode(sensor N,INPUT);
pinMode(sensor_S,INPUT);
pinMode(sensor W,INPUT);
pinMode(sensor_E,INPUT);
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Serial.begin(9600);
}

void loopl()
// 3auu solar cell usiwien Gadudindsn) aoef 0 ssrnray
{
READ();
if(N_value == HIGH) &&(S_value == LOW) && (W _value == LOW))
{
Move Forward();

}

()
AT
} wJ 1 o
i
-

TN Taa e
& "ll
o,

else if((N 1).&& (S valt

{

READ();

if((W_value == LOW))
Forward();

else if((E_value == LOW))
Backward();

dy I d‘ v o o k74 4‘ = 1 Qg.JI 1 ¥ o 2/ & v %
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void READ()

{
N_value = digitalRead(sensor_N);

S_value = digitalRead(sensor S);
W_value = digitalRead(sensor W);
E_value = digitalRead(sensor_E);

Brush_ON();
Check_Forward();
READ();

void Smooth_Forward()
{
dgj I d‘ 2 o U v 4‘ =2 1 Qg.JI 1 ¥ o 2/ & Y ¥
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for(int i=0;i<=150;i=i+30)

{
analogWrite(motorNE_R,0 );
analogWrite(motorNE_L,i );
analogWrite(motorNW R,i );
analogWrite(motorNW _L,0 );
analogWrite(motorSE_R,0 );
analogWrite(motorSE L,i );
analogWrite(motorSW_R,i );

analogWrite(motorSW
delay(600);

analpgVie(MOIRETRTY

analedWiitelmotorNE L 50):

analogVl 0 Ol Q‘I 150 l nmmnl-llllumn
AN
analog ot "\..,, l

analogW (rﬁors 0

void Check Forward()

{

for(int i=150;i>=0;i=i-30)

{
analogWrite(motorNE R,0 );
analogWrite(motorNE L,i );
analogWrite(motorNW _R,i );
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analogWrite(motorNW _L,0 );
analogWrite(motorSE_R,0 );

analogWrite(motorSE L,i );
analogWrite(motorSW_R;i );
analogWrite(motorSW_L,0 );
delay(400);

if(S_value ==

{
Check_Backward();
READ();

void Smooth Backward()
{
for(int i=0;i<=150;i=i+30)
enanstiluenasianulidmiunisldnuiensdnevingu lleugalihluldussTevdiunisd
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analogWrite(motorNE R, );
analogWrite(motorNE_L,0 );
analogWrite(motorNW_R,0 );
analogWrite(motorNW_L,i );

analogWrite(motorSE_R,i );
analogWrite(motorSE_L,0 );
analogWrite(motorSW_R,0 );
analogWrite(motorSW L,i )
delay(600);

3eWrite(motarNW ummlu- ‘n;nt’
L* )
a\\ %aotdr %J}' li\ ! ”',é'
2 I

torSE=1,0 !‘-\é;;\

void Check_Backward()

{

for(int i=150;i>=0;i=i-30)

{

analogWrite(motorNE_Ri );
analogWrite(motorNE_L,0 );
analogWrite(motorNW_R,0 );
analogWrite(motorNW _L,i );
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analogWrite(motorSE R;i );
analogWrite(motorSE _L,0 );
analogWrite(motorSW_R,0 );
analogWrite(motorSW_L,i );
delay(400);

/111S\ide _Right///111HT1HHT I TITE LTI IIEE T LT EE L EE L D111 17
LTI 11

.......

(lf
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»
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U
\\'l

‘1

Check Rigf
_Rig Ws&
READ();

o

A
“Pagnante

void Smooth_Right()
{
for(int i=0;i<=150;i=i+30)
{
analogWrite(motorNE_R,i );

dy I d‘ v o o k74 4‘ = 1 Qg.JI 1 ¥ o 2/ & v %
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{

void Check_Right{

{

for(int i=150;i>=0;i=i-30)

{

analogWrite(motorNE_L,0 );
analogWrite(motorNW_R;i );
analogWrite(motorNW L,0 );
analogWrite(motorSE R,0 );
analogWrite(motorSE_L,i );

analogWrite(motorSW_R,0 );

analogWrite(motorSW_L,i );
delay(300);

g
&2‘,3“- 9
“?agnan

analogWrite(motorNE_R,i );

analogWrite(motorNE_L,0 );
analogWrite(motorNW R,i );
analogWrite(motorNW _L,0 );
analogWrite(motorSE_R,0 );
analogWrite(motorSE_L,i );

analogWrite(motorSW R,0 );

va’

Y
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analogWrite(motorSW_L,i );
delay(200);

/177S\ide_Left/ /1177111111111 11111 L1071 1 1 1711111070001 11117 11700711111111171717
s

void Move_Left()
{
Stop();
delay(500);

o

Sy
&2?3:? he q;ar\
ayrnant

void Smooth_Left()
{
for(int i=0;i<=150;i=i+30)
{
analogWrite(motorNE _R,0 );
analogWrite(motorNE_L,i );
analogWrite(motorNW R,0 );
analogWrite(motorNW_L,i );
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void
{

{

analogWrite(motorSE_R,i );

(
analogWrite(motorSE L,0 );
analogWrite(motorSW_R,i )
(

analogWrite(motorSW_L,0 );
delay(300);

Left()

analogWrite(motorNE_R}0

analogWrite(motorNE L,i );

analogWrite(motorNW _R,0 );
analogWrite(motorNW _L,i );
analogWrite(motorSE_R,i );

analogWrite(motorSE L,0 );
analogWrite(motorSW _R,i );
analogWrite(motorSW L,0 );
delay(200);
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LTI DL LTI LTI 1001110110111 111101700111 1100010110011111111 17
111117111707

void Stop()
{
analogWrite(motorNE_R,0 );

analogWrite(motorNE _|

}

void Brush_OFF()

{
analogWrite(brush_NR,0 );
analogWrite(brush_NL,0 );
analogWrite(brush SR,0
analogWrite(brush_SL,0

)J
).

H
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