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ABSTRACT

This project presents the design and construction of robots that can be surveyed
for any surface condition. A risk area is difficult for human to explore. The present robot
is based on the operation of the microcontroller using signal processing for controlling
through wireless remote control. The structure of this survey robot consists of three parts:
The first part is the robot driven, which consists of DC Motor and the drive motor. The
second part consists of a wireless remote and a receiver to control the robot and the last
part is the power supply. When the receiver receives the information, the data will be

sent to the microcontroller for processing and working under the designed algorithm



unPnganIwling

s '

wmmaammé’aﬂqw

ANRNITUUSZNA

14 Farpussumert LTS N 7 | LSS O ——

1.3 Yaulneilaseay

&0 0D 1k s b VAT 7 7 W —— I W
(233 AANGRRAWI TR /... AXX N\ =/ (2820181 A

d ar 8o
BTNy 2 e v IR/ RO AARAR S\l ———— B ¥/

a ad o %
U 2 WﬂU{]WLﬂU’JT@Q

2.1 ANUNLIEUDIeY

ad o
B N0 TR o WM \W > S & o S 1)
RS /e B (T ... O

2.2.2. UBLADSUAUDN (Linear ACtUALOr )ovemvveeeveeeeveivseive e,

2.2.3. %04

2.2.4 MANNISUDILBLADTNSEUA IR INTI oo,
2.2.5. DC 10 DC CONVEIET .ottt
2.2 6, AT, ... oo iisinnaness s nss s ansioh S S S BB o S

o

2.2.7. nM3pudeyeyiad PWM 21nLA3095udyy

&

[

2.2.8. \nTodEedunauasiATeeuing

2.2.9. Remote control La¥ ReCeiVer. ..o

2.2.11. Relay Modbile...ouwmmmummsmassnmssmomisss



d15U%y (619)

W

2.2.11. enGINATLEL (LIMit SWILCH)...ooooooeeeeeeeeeeeeees e S — 23

UTIT 3 BTN e e 24
3.1 HHUNITA U T oot ese st se s s s 24

3.2 NVTOBMWUURIUIUR ..o errrsreresssmnressessssssess s ssssss s sesssssesssessss e 25

3.2.1 NTTODNUUUAIUBVIOUDT -.oooeireeeereeeerereeseseeseseeesessss s sesesseseeessssesessesseeres 25

3.3 PURDUNITVIATIIL oo 27

UNT G HONTTVIDN oo et e e e 33
4.1 S PWM Sienal@. ol o B B i rsserovses M M vcionionmsssnsssnnsass 43

Y 4 Gl A TCHERN St N SZZARNAL 7 d /A TR S, N, N 37

A8 nagasaeadlacioisaen ../ 0L\ et o O L e A N 37

unil 5 FHusgn o diod. LR 8L L0, 8. f ) oo y W - W W T 41
T 2 i VT an 40T i OF A O NN e DR LTI ALY N T S 41

5. gle B oD, . W JeaN> W et R S A ... 41

5. 5- Tnidudupi . & » araaeRianens 1.2 41N X . a1
TRV 1) TED Nt N | 2 \NON VIS GO 1.~ St N | £ St S— 42

Al LT B R R T T L ) T N reruffRTIN | (> T (0 SN CTTYD [TTTTOUCIOM, Lo qtey (7 (e 43



A15UA1319
R399 Wi
1S P 8
3.1 WU IR U IUUDIIATI N e oot eeseese s s sses e seres s 24

B B AN TN U TEI oo v seseeseeseesesssesssseessesssessessesaesesseseesassessesssese s s eseseesensessesseseseess 37



Vi

d13UnyU
JU W1
2.1 UBLADIMAUT (MOTOT GEAI.coververererreseeereesseesseeeseesesseseeeee e eeee s eeeesess e sssinns 2
2 2HBDTIMNUT N esess e eeseeeeseeeeeeeeeeesesesesses e ss s ss s s 3
2. 3ENUUTVBUTBINTIUDU  ooeoeoeeeeeeoeeoesssceseeeeees e sssssssssms s sssessssssss s 3
2.0 LHBIRIVUBU 2 W Meerererereeeseoeeoseseeeeseeseesesee e oeeseeesemss e e sssssssssssssss s sssssss s 3
2.5 MANANSHI LY DI DLA DT NI TEUINT e ssesesesenes 4
2,6MIATURLUBMIIESITBIIATE. ... . oevecrerersrerrsroseenos I ssssbsississsssssssssinsssisssin 5
v iar e GIUL R =AM VTS S, o, NS —— 5
2.8 FBRIDGE DRIVER D@ MEI SR GUA. Z=hb S i R Mecavcavninmasimniisssens 6
29FBRIDGE-PRIVER DEWINYARADANS S F ... B8 T e e B orimsnssvanens 7
2.10 Step-Down Adjustable DC-DC Switching Buck Converter.......cvveeiiccecnianes 8
7160l R T RN L L0 6 2 Y. . e ) A 9
2. s 1 oad Eadd e Y. /.. AN\ e S LI s TR i, 9
2.19 i T ste S enstml> WO e 2. S R 10
P M-Arduind MEER 2568 AEEERKIIARRREY ] - LA A @i e consisiinnnne 11
2.15 1A59a59U89UBIA Arduind MEGA 2560 R3.......cccosocsiisenimnereesesssssasssssssssssessecseen o
2 16 Plpolt 198 ArduinoWERA 2860%R3, Il 2 ....Cove e u Sl M i 14
217 WARINSLTOUABUDSA ArdUiNG AUABLTNRDT ... .ooceeeeeeciccsesseoes oo 14
2.18 WARINIIABNTUUBTA ArGQUINO. eveeesecsiisttcennssneeee ittt 15
2.19 WEAAINSLABNVINBLAY COMPOIt UBIUDIA..oovvvvoeieeriecreeisseess s ssssssssssesssessans 15
220 L U LT 1 W oticccesceroeoesssiaagg T g s ooesesssssssssssssese o s SRR RS 15
2.21 FYey10d PWM IMATBITUTDUIN RC oot L7
2 B2 Cotle P T TWSEIRIVEE P s rrssssessssnsiisissossiniss sasss s s S s SIS, 17
2.23 Funaumsds AT 115311 RO S 19
2.26 Fumaums3u 2 AL 17 1 O S — 19
2 28 Remote conTrOle s ey s s e s s S TR B S 20



vii

d15Ugy3U (siv)

gﬂﬁ NN
NIRRT — 21
2.28 SULUURAENIINADTIFFU ...t o3|
2.29 UARIFMAUSE QYU IUIHUINMAZAU oo eerereeee e eese s 22
2.30 8 channel relay MOULE........cc..ocviceceee e 22
2.31 @IREIITATLOL (LIMIt SWILC) ..o 23
2.32 FydnualadngaMATEYL (LIMIt SWILCH) ....oooe oo eeeeesesees e eenees 23
3.1 MANAITANUYBIUUURTITIV. oo 23
SR ) LT RTR i ) Yred S, N, U, 25
3.3 JUNSBRNUUURIUBURAIUTIN vt seisnssse s 26
3.8 N IDONMUUURIUBURA VUM, ..ooveoassisns et ssessesss s st 26
Rt TR 31 TS ST TR CIT i == T W W~ W ' SO 27
3.6 thusiugaFaiu Table top chain (AOIRMWSUREANAY. oo 27
3.7 1"Table top chain HUTENBUITINU SPrOCKEL. ... ooioiroivoeoe oo ssreseererennes 27
B Saniglindgley e niaeass oneanp .1 . Al ... . 28
LR B 1 TR C R s SV SEIR G N | ANl S 28
3.10 U3ENBU MOtor Gear LINMU SPrOCKEL. ......ovcoovoioooeoieeeveei e seseisss s sessesesssen 28
3 N RootuDsn Dy N 10) 2 N (B (LY i Sl 29
3,12 PAAUD S COMEIOUO e e et et 29
R ETTTEL k SO A P G T ~ L Ol o O, 29
310 UTENDULAST VBB oot st esesssesesess s e 30
3,15 NMABDITOITUIBO...ooooee e eeeeseeeeeeeeesseeessesseeeseesssesee 30
3.16 DONWUUBIUUBIAYU. oo seseseesesssseseseeee s eeeeeen 30
BT T B VDI cssicioisssssssosbsansanantisissimmsmareseonsnssosspsanssossierssdssesmestaress e 31
3,18 LEBUTENDUUYUATD. .o 31
3,19 FBUBIIUHUGL ..o seeees oo 31

3.20 BANADIALDDMERIN TN eeereeeeeeeeeee e 32



viii

d15Uty3Y (sv)

U Wil
4.1 Foyy1ousin Receive ATFHUBUARIANG-UI ..o 33
4.2 Hynynaush Receive FSlUEUAAUNTIMALADEVEL. ... 34
0.3 WORMIUIUTRUII. ... 34
6.8 WOEFUIUTADEMEL ...t 34
R O T - 35
8.6 WOAITUIUTRIWNG. ...t 35
8.7 ORI UBUAUIUINTU .ot 36
8.8 IOAYUBUAUUUSNG ..ottt 36
0.9 AU SOPUUURUTIUI ot s 37
810 AUITOFUTUATTUAIE ..o e e 38
#1550V P BS L L0 62 Y oot e )2 A 38
TR TG EREHTP by v O MY AN el XTIV SV i 1 SO 39
4.13 WPuaNTORGNTR BUAUSERIR. ..o 39
4. uvuauh iy S insiaasE R S A A 40

i W olnat PV AR NSO R A | S @ T ¥ a0



a a

ANNISUUSENA

Insnusenjuswidsnn dusaaanlacmemnuniniveenaseivinm

TASINUNA.AT. AL J7uA7  ware1RsalunmIvnimnssudidnnseind N

o

Adinwuugiilunis@nmauedt  wugthtuneunarisdnvilassnuaudiogans

invidsensuveunsyanilustiegald a lannadl

MR AL
ansIuveUNTEAN  Un1  wsavesamzidiniiinesduiidslowandu

advayuduyuvanlumilessiy suldfaieuqgiduinaslavanaestiemvaeli

savienefulunisundymanetulusewinanisitlasanuidyanunyi

e3¢

AU
Tinavedlasarndnis aanluldched aaviel aazddnvimliinlassnuiiandy

U

Usgloyidmsugaulauwasgimaanuilluldanula



1.1 Muuazauddy

Tutagiumalulaglainmilasnisimunnnsvinuresyedluilunisussius
viuudiitotsliuywdagmnauieuniu Tnsedsmavinusmfusenisyuiuasiueus i
aovyhnunarAnsedemsmiulaense  uywdlivihiinuay  wassiusudvhuihiinaufos
fhevazidsnienn  dsludagiuduldifnmmmsaiiuyudliausadiluugoiludmuenuiy
vioonmasvhlhifndunsieseduiils wu Susssumd anuiifuyuderniosdily 1am duy
vususdidimuddyiiduniunumlunstisananudsdingiiaaudenels
1.29ngUszaeA

1.2.1. WeahoiusudliufiRmiluinuidmudsuasendoniainfeemywd

1.2.2. Wieaiwjusuiiisiussloninazmaliunsviniuiinuvesainuie

1.2.3. UiefiosAnuinsuseRusiagnisiieuomusudfuuuy wazilnuslusiosen

&

WanvusuaniUssaninimuazauysalluniegniavi
1.399ULYAYR4lATINIU

1.3.1. diuvesansauas

1. siususiansnsaiedeuilasniaidumi, aesudy, iaeadae, i

2. ugusiuouiannsavduivdsesuazauseg L

3. vusudannsaduldnnanniuia

4. 14 Microcontroller Tumugunsvihauvewiueus

5 . A1NI0MUANYNELANUNINSEUUIAS e San

1.3.2. druvoeganuas

1LANSUAAININIINNEBIVUFI UL UA

2 @WN50AUANNTYINUTEUBURHIU NG UsAul Sane
1.4uanAadazldsy

1.4.1. yusudaunsamuauwuuliany

1.4.2. usudannsawedouitlulufimnising qliededasy

1.4.3. vugudaunsaindoudilduuiuianfousasagse

1.4.4. YugURa N IOLARININAIINNGBIUUF UL U LS



undl 2
VANNITUALNG )

2.1 AUNULUDIAU

[

Wueud Aawesoseudylanianddnuuslasaiuayguiunnmeiulumuinguseasd
usudluusiazdssavaziiniiinsinuluiueing 9 mumsmusulaonsiwesuyed wioens
finsasilivusudannsodndulaliedlusziulassiumils msauauszuusing q lunsdeny

sEijusuduaziyud annsaildlnenisseunazdnluid Tnsinlurusudgnairstuiiie

s

o Eilti o =) @ 1 o J d' = o = 4
AMIVIUNLANNYINAIUINNT DD UATIBLTU UASIDUNURUSIULAY NUATIRIUUS N

[ =,

HindeRUh wisnudssvuiavesnsiunivienainsiniiinneg Yaguumaluladuesiueus

0
WigAIniedesIng yusudsuduniiunumiuiisvessywdlunainvaief wu fu

RAAMNTINNISHAN AUnsuwE sunudsaislulansuazaudrssiueinia viadums

= | - )

v A . < - i ¢ v @ i ¢ =
Tuiis Wwjusudngnairslumeiduinieaduveand Jagiuilldfineiamilivusudiug

U 9

2

1
o w

anwazfinaIsuyednTuienandninelunisordeegdsmiutuagedluitinusz T
ad o 1%
2.2 auNngIv99
2.2.1. uaAR3LNes (Motor Gear)
- o L | v v Y e <
Duiesesnaiviminivasundsuliilidundsnunaluguuuurssnmampadeoui
= ° -] | v | o Vo w § o  gal Yy oo w
lagnsimllnhusimaniuin dedwuivguleiuisunain sowediisilassadiefidfey
= 1 (] 1 ot -3 11! 2/ 13 st ¢§ o o
fie duwivanams wardirewnatadihdaiilasiaieadieduedesiuialvin uaimed
- € o ] = @ o = J a o
WNesvihoules  msmyusdeuiveseamdniuasimmanisiadeuiinisinuvesomesluih
w0 cala [y i vy ow ] o i
Senlidndugunsaiiidenldfuinniign wazdeldunsuarsludilssnugaamnssudneg Hu
gunsaliilaldlunismunuauuaziaiosinasiieg lulswuenaimnssu niesinsnagaamnssu

ASDIANALY 1udu

31J17‘| 2.1 yawmasiies (Motor Gear)



2.2.2. dawmaswnudn (Linear Actuator )
& e A da v o a o o o =
Wunawasiiedaundadu duindsunielnin auisatuldnunauwnussuulansada seuu
Tuudnla
2.2.3. \Wadq
e Ao gunsaliililunisdadneidssenhanariuman Tasorduiiu uaziloas

o & e o A a o 4 9 Vo W ow
ADIVUNU U'aﬂ"ﬂ']ﬂuLwa\ﬂUﬁﬂqﬂqiﬂlmUHq?Wﬂa@ULW@ LW?JLLﬁﬂaﬂﬂqqﬁJLﬁqmaﬂLWﬂ@ﬂ?m“ﬁ‘UU\lﬂ

JUT 2.2 awmesunudn

2.2.3.1. WoaRanuauy (Worm Gear)

</ =l =l 1l e

Hdnvuzwilpunaenareraiiinasfsivievatsindsls wantsuldiuun Wuwuy

wa1einded e suswdndsedldidug Ao infeavueu (Fudn) uaz Mesvueu (Walng) e

2
v s

yiadlidnsmagauin unuveailesindeniusarlifnfu Wesrdadinldlunisanauids
seulgunng Tndeanuidasousy FauUszgndldlugaiudeilldiailes vieldluuiuse
unves Ilesimueuyszneufeaeiududedafuuey (Worm Wheel) wasiaiilos (Worm
Gear) \oedvuewTuieafifin1syemuuuy Self-locking wasyinauleu uifesseudunis

2

gudondsnulazusinsgiuufmueuiigelu

UM 2.3 dnvasvaailosimueu JUN 2.4 \Hlassavueu 2 unu



2.2.4. BanN1599NaRasnTELElWANnT

NANNITVRINBLADSIWHINTEwaRTY (Motor Action) Wailusasunszualwiinsadnlulu

& L - o ' ' - ¢ v ¢ ¢ v 4 &
191995 d@runtsazidnwuseanusurauimmasitinluluenaIne suees a5 19auUnNwIanTuY
waznszualwi Snarunitsaslvartnlulureainauiuusiwmén (Fieldcoil) asatimiio-1aau 1im
aunuaindn 2 auny Tuvasiferdu muauautiveadunsaimvanazlidaiu Armiemsedny

AEINANNULAEAANIULABIVLLATULTINY M IANARTIDAIUAIDITUIDS

DC Motor Uszneudae 2 daundng lun vuersuaesuazainmes jueisuiiaeinfe
| = | ¢ 1 o g o v v d 9 a
duivyu dnawiwesfoduiilurnainiasnauIuuingn ¥ann1sv1aIuLes DC Motor B
nsnssiansadaRuauINivan mliAavesntuluficfmuzan wasaseliinnisuyu

VBWUBITUNIDS

s i 2 ﬂ“nveui’mwm

R “ P d £
N ¥ -

el s m,gnﬁu
FRS DS

L
L HER 6}5 s ,»lwmmé‘&gr‘h
ek B ket
o L] e "F ;‘:;“‘1”&“;&“{‘
{' - s ; ’/ s vuarfvaand
i WA BE, -
3 » \~ A
7 Ay o > * mmr"mmn
/ P, Ty = g
wdReinoel Wb ff :
y
by ’f
v
Bhaanin

it n.*wmz

T adbgnihy S
awiion

JUN 2.5 druvsenavveuainesiiinssuanse



JUN 2.6 ndnn1svinuvewemesinihnsvianse

2.2.4.1. MIAUANAANIY UATANUTITOUVDINBIADS
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2.2.4.1.1 H-BRIDGE DRIVER DC MOTOR 80A

‘E‘Uﬁ 2.8 H-BRIDGE DRIVER DC MOTOR 80A
swaziduanIanaia
1. Output : Single motor driver
- Motor DC Supply 12-48 V 80A (Max. nsianaal
- Full-Complementary Power MOSFET Driver
- With ultra-fast reverse recovery protection diodes
2. Input :
- Full Opto-isolated input interface signals
-5V 8 mATIL - Level
3. Drive Mode : independently with :
- ON - OFF Control
- Direction Control
- Speed Control (PWM Drives)
4. PWM Frequency : 400 Hz - 1000 Hz



2.2.4.1.2 H-BRIDGE DRIVER DC MOTOR 40A

gﬂﬁ 2.9 H-BRIDGE DRIVER DC MOTOR 40A

sgaziganIawmaia

1. Qutput : Single motor driver

- Motor DC Supply 12-24 V 40A (Max. Nszuanad(

- Complementary Power MOSFET H-Bridge Driver With ultra-fast reverse recovery
inverse parallel protection diodes

2. hputs:

- Full Opto-isolated ground

-loop input interface signals

- Control Voltage input : 3-5V / 8 mA(min.)

3. Drive Mode : independently with :

- Start-stop Control

- Direction Control

- Speed Control (PWM Drives)

4. PWM Duty cycle Range: 0-100%

5. PWM Frequency: 400 Hz

- 25000 Hz

6. Board built

-in Transient voltage protection up to 100 V circuit
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S5VPWM | GND 5V HyuAUWI

SV/PWM 5V GND | Myunaunia

SV/PWM 5V 5V Fast Stop W38 Brake (hinuziihhifld)
SV/PWM GND GND | Fast Stop W39 Brake (tuzaiilild)
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2.2.5 DC to DC Converter

NITAAUTIFULUY Step-Down #3aL38ndnLULI Buck Converter (inmautiasines) 14
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sUfi 2.10 Step-Down Adjustable DC-DC Switching Buck Converter

U

2.2.5.1 ®ann15 DC-DC Converter
2935 DC-DC \Huunaaingl 0C \udusssuliidiunnsmeiuvessas DC-DC e
yoamsAsumnaluladsnswadumaluladsnglnsud AC-DC, DC-DC @191@0971%1 29395 DC-
DC Tneileriduudnanifiu:
Boost converter: 29situuasusasuliiinduusediulnigs

Unwlas: LLUaaLmﬁulwﬁwqqL@mwnmﬁuﬁw
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DC-DC converter ’Jd%‘iﬁUiﬂuﬁﬁﬁ’JLLﬂa%ﬁu, frudasin, fudag step-up Waz down converter
anal
"auamlugﬂﬁ 2.11 dlednadnduswiliiildiulaneiias wossmienide (Vi-vo) iilause
Aegnanusssulni (vi-vo) usausmE T Vi-Vo ) * fu

WeaindUnegilosannssudlrlesnedisdoiiedialon VD aznanefuinianu

wighrendnannismiisnihwemdndudman: () * nw
(Vi-Vo) * Ton = (Vo) * Toff Lw*ﬂsi’g%’ﬂwﬁ'}ﬁ D <1, Fau="" vi="s Vo, dleainiUauazla

anuglviauga,

E z e Vo

> -

JUM 2.11 drivosulaas
WHUAW  Boost  uuasuwunmuandlugun 212 dleleaiadusssiulniidadiumieniuie
=i ° ) 2 @ = o a :
wilgndhlagussdulni (Vi) nsgiusawmideadiiiay magnet fluux: (Vi) * Ton
= = € P i 1 = [ o o w = °
Wedindruasiasannszudlnesnsgwmomaslalon VD avnaelusnisiumientn
1 o o v 6 ' L
wiiwdnannisinilenihasaidndusivan: () * Tnwd

(Vi) * Ton = (Vo-Vi) * Toff WleaindUnuavaindgnianisiouss Vi As D <1 satiu="">

1 VD
NSNS siia " ik " i il H - 4
R
Vi
DA (- E_.___ Vo
FERTRIRATK S B e e
|

JUM 2.12 2993UUa3 Boost
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fuUasTuwaraq, ﬁamaaﬁanﬁwawﬁﬂmiﬁLLam‘lugUﬁ 3 JeaivtUaswileniiues
witlgdandudivdnanaslas: (Vo) * Toff (Vi) * Ton = (Vo) * Toff %uagﬁ’u Ton ALWANFEGINN

AN Toff a1atlu Vi Vo
S VD

--——-{D/G K +

Wi

i

: i

;ﬁdiﬁi 2.13 waulanskUas Step-up kag Down

2.2.5.2 5989a208AN9NATA
Input Voltage - 3 to 40 V
Output Voltage Range - 1.23 to 37 V
Max Output Current - 3 A
Adjustment - 25-Turn Trimpot
Efficiency - up to ~93%
Switching Frequency - 150 kHz

Built-In Protection - thermal shutdown and current limit
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2.2.6. Arduino
Arduino Aa vasalulasreulnsiaesnszna AVR dnsWauiwuu Open Source Aafinis
Wawwetayaviasnu Hardware way Software 1n8d1u Hardware fie vasndidnvseiinduunnidn

ansadeudnennmlaasanlaoiilulasaeulnsaaesidugunsalndniid Ayuaziligunsal

o 1 8/

didnnseiindrnquiusenausiuiu deunludu Software F1uosa Arduino 1uvesaiild

2
o

lulasproulnsalaesfaiudesldnuwasNMwILUULRgIfU N9 C/Crranduntwamsuidou

TUSUNTUALNWI VA Fadusuase Arduino 3eaiuisaldaulddne %‘awwﬁm%’ué’ﬁuﬁuﬁﬂm

2

migldnudiaunsadnuas iy Waudeseanssussansslusunsuselasnaie

5U 2.14 Arduino MEGA 2560 R3

muazmnuazhidudouvesuein Arduino lvianunsasregunsaliadusieglieesasaniufie
Hlisuanunsadenasdidnnsetladsnsgainnisusnudideudediuiiiun VO vesuasanse
anunsaienmeriuuasaiaiy (Arduino Shield) Usinwenag iy Arduino XBee Shield, Arduino
Music Shield, Arduino Relay Shield, Arduino Wireless Shield, Arduino GPRS Shield 1TJu@y

a s ¢ & 2 v Al W | [
UWAYUNUUDIAULUBSA Arduino wadeulusunsuimuisnsls
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2.2.6.1 ln598319989U05A Arduino MEGA 2560 R3

MADE
INITALY p

f, W

-
l«l--
I u

3UT 2.15 Tnssadravesueda Arduino MEGA 2560 R3

Arduino Mega 2560 Aoueinlulasaeulnsaiaesiwmnunan ATmega2560 i 54 digital
input/output sl 14 97 a@ru15aldidu output wuu PWM L@ & analog inputs 16 41
il UARTs(hardware seflal ports) 4 21 ¥naufla1ad 16 MHz anansaiieusaiuasufininedane
aeiaLda USB wield adaptor AC-to-DC tiai3uduldanu uasiiva reset awrsodoidiu
shields ﬁaamwmﬁﬂ%’muﬁu Arduino Duemilanove %38 Diecimila.

Arduino Mega 2560 R3 1Huuasa Arduino floanuwuvuidmiusuidgesdd /0 unnia
mdumolJm3R3Lﬁuaﬁuﬁﬁawni§uﬁmmﬂma1ﬂSenxwmﬁaﬂaUQuuamafSenm>wawaﬂﬁh
vl Pin 1/0 vasuasa Arduino Uno R3 lidannsnsesiuld wailuesn Mega 2560 R3 il
MHeANIUU Flash 1A Arduino Uno R3 vilsianansaleuldalusunsudnlulsuinnia
Tumnanives MCU finiu

Pin iy

- VIN ilu input voltage 183Uasa Arduino lngldunasansainaieuen

- 5V 1fu output pin fieuAy 5V :1nuadn

« 3v3 18U 3.3 volt supply 7la$19uann regulator Uuuosn warlvinszualagegn 50 mA

« GND ¥u ground pin

- IOREF 18y pin #il¥ voltage reference fululasnaulnsaiand iitedenusesuliiu
shield fiundeusefuvodn

NUILAIUT
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ATmega2560 fintauausn 256 KB (8 KB 4@ m3u bootloader ) wonanildeiian 8
KB @ w3u SRAM uag 4 KB @ w3y EEPROM
Input and Output
Tuusiay digital pins W 54 pins ULUB4A Arduino Uno aunsauduldaie input uae
output Tagagyhauiiussiu 5 v uaglinszuagean 40 mA
Haftudueg

« External Interrupts: 2 (interrupt 0) , 3 (interrupt 1), 18 (interrupt 5), 19 (interrupt 4),

& ]
=l =

20 (interrupt 3), 21 (interrupt 2). pins Wd1Rau1safvgi1muaAIiSeninterrupt ludsnq
, YauUTTuLATaT o asuuUaen

« PWM: 2 f19 13 waz 44 D4 46 ¥ output PWM output 8-bits

» SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (5S) M m3usesiunisdeaswuy SPilaeilsl

:‘ L7 o lﬁ! =l o ¥ .7 . . . .
WBRUDIAUNY ICSP header F9agiidnwazaanaiu Uno, Duemilanove agDiecimila

a4 ! kg

« LED 13 : 48y build-in LED f¥eusianu digital pin 13 1o pin SAwdu HIGH LEDY
fim , waile pin 1y LOW LED audu

- TWI : 20 (SDA) and 21 (SCL). sa35unsiieustawuy TWI(12C)

- UB5A Mega2560 il 16 analog inputs W#az pins WAMLAZIDEA 10 bits

« AREF. U590U81989 d1m5U analog input

+ Reset 14lunns reset lulasaoulnsaians Taevialuagldlngnisiiuyy reset 14

v shield ielesiudunioguuuein



JUN 2.17 uamnsiensiousin arduino Aureufiimes

-
- e

e
-

(1iE HEER

RENE

FEERARE 33k

st

|

4t UL

o

Esrrsame
JTTLT
reeey

TR

AT
-~

s

o ~
-0
AW
-\ -
A
@ m
&,
e
|- -
n

11'§? Eii

SHENEE
EeEE 0% § 68 B

i
BhEREEEY

1. Weuldsunsuuuasuimasiiunslusunsy ArduinolDE

14

o A v =l 1 4 2/ t 4 £/ 1 L3 - l:l v
2. nasnfdisulAnlusunsuseusesuwdlvigldsnwdonjuvesnArduinofilduay

wnuelaYy Com port
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nady Verify Litens19dauaiugnaasias Compile TAalusunsy a1ntuna

Ju Upload 1An TWsunsuludausda Arduinoiunisans USB iiledulnan

Seuiosudd IxlanstonuLauY19a19 “Done uploading” wazruasnvsiiy

@

wmummwﬂﬂmnmm U

Auto Format
Archive Sketch
Fix Encoding & Reload
‘ Serial Monitor Ctrl+ Shift-M

©® | Arduino Uno

Board ¥ Arduino Duemilanove w/ ATmega328
! Serial Port % Arduino Diecimila or Duemilancve w/ ATmegal68
! Programmer N Arduinc Nano w/ ATmegal28
Bugh BottioaSer Arduine Nano w/ ATmegal68
Arduino Mega 2560 or Mega ADK
Arduino Mega (ATmegal280)

'sim 2.15 LLammiLaaﬂsuuaim Arduino

Auto Format
Archive Sketch

Programmer » ‘

Slach et ?a\ Fix Encoding & Reload
‘ Serial Monitor Ctrl+Shift+M J
[ Board » : AT
1 Serial Port I'{ v COMBS |
= J
\

Bum Bootloader

iﬂ“fl 2. 19LLﬁﬁNﬂ’]5LaaﬂmﬂHLa‘U comport YOIV
L ] [ e o1 :

rﬂg.r::":m_} ;

witup() | setwp () {

(led, OUTIETY pede (ed, OUTHIT):

Tnopi) | - 1sep() |

'_nJﬁ's iy Verify Lﬁamwanumwgniﬂa 31]71'6 Upload Tialusunsu
uaz Compile Téim Tusunsa

Ul 2.201AeTUsuN5
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2.2.6.3 Tassasalusunsud1unsu Arduino

(9]

Tun1s@eulan (sketch) &msu Arduino a@nsauuslaiiiu dudrédyfe 4
1. MsUsEnNARAbasALUSANEUDN
Asaserantutuunltulud (Wesenldaulng)

NsasReNTY setup()

B DN

nsas1aRendu loop()

viladoyanugrudmsu Arduino C/C++

Yo o w o o &
Byte  lddmiudoyaniluavdruauduss 255 f90

Int @ msutayanuavduiudulasias 32768-84 32767+

U

a &

long  MdwSuteyadifuavsuduldsaus 2-,147,483 648 8¢ 2+,147,489,647

Y
1

Float lddwsudayaniliutaanation Wuarmiduuinuisaulugrainininvie

U
v . [ % =Y (787 = = ol o ] s
TayawuU byte uag int waziuiuawnadenlimausiinnnuaziduaiias Aunumagn 7-6
nateuluavgudu
Boolean lidmsudeyaniurmvisaain true (339) 130 false (1119) Wiy

0
s

AdaNugIudmIU arduino NA953

pinMode( ) Triruniirvnadgenail/0 direction) va3uAavia

digitalread( ) 48 wrenadviafignivualvidudumm

digitalWrite( ) T93gurn Low 138 HIGH Wrnddviafigninvualviduievinmg

analogWrite( ) Tdasradyain PWM 1Wutewinm

analogRead( ) ltguAewdendumm

analogReference()  AWUASEAULSIUONIBwEMTUNITEIUAMAINYVIBUIREABUNY

delay( ) solviszaznandlunussesiatimun neuiias (Haddund)
W

Fupausialy

delayMicroseconds () selwszazhamulumuszesinamnmun (lulasiund)

randomSeed () MvueAsuAudviunsaiLavwuuduiies
random () ’LﬁﬁhL‘TJ‘ULa‘tJEjuLﬁUm)Pseudo—Random Number(
millis () vannameulvlumdleduiadduiftudsualusunsususuy

Y1197U



¥

& v 2/ 4:11' 1 @ 1 al o = =l
min () Tirleengaszninesiiavaosmmimnusouiieu

v EI' 1 s 1 A -] = =1
max () Tidunniigaszwirsiavaesiimhussudio
abs () Tirduysaiveswiiay
constrain () TiendilaliAushafimvun

o A\Ly f o a v I doe
map () Ialdanmstensevengfadunugafiiimug
pow () ANUIMLATENAIES )Power(

o ' a
sqrt( ) ANUIUAITINNEDY
sin( ) AW sin luvdagisiisy dradian(
cos( ) ATUIAT cos buMtLsIAEY radian(
tan() AIAT tan Tunuiesiieu radian(

W

2.2.7. Mgyl PWM 31niA3893Udayey1as RC wiondne Arduino

RC receivers Sudqyaiulaianadymimwadanuning (PWM) luusayvesdaynyin
wadiwmarllaeniluegseninamisfeansiiadiuni amue119e49was 1500 microseconds g
s d} s ﬂ!! o ~al o a
TuindsueslnnsgullaTmng 1000 Indfimanumafisguuuulufienadeiuas 2000
a ad a a < Vg oaa a aa q | 0\ gy
wndiiumsllluiiansdulsoug fsyezia 20 Sadiuiisenituwsiasdnas

dryayns PWM Sadundiuilazduiwesluuumsgulufgagudnans 1.5

150005
b

3.3-5V

oV -

1 ) . o ) Y a i
NN991UAYIU PWM Arduino snwdauduilidudiegisenin In ()

.

N159IUINNLUES PWM g@runsavinleaneil

1 #define PWM_SOURCE 34 |
B ... |

3
4 pwmin = pulseIn(PWM_SOURCE, HIGH, 20000) ; _ - S ]

31J°7i2.22 Code nmsaudayaal PWM




287U PWM 2ndasmaiiendiidensefuiinean 34 doafimifnaunsaiiuléodis
Peaeludnunzifeniu

Foidufan1sdeluda pulseln () usazasionaldinaiUssuna 20 Jadiundt esan
Pulseln ()58 PIN 91nAdmea LOW v HIGH wasnduluil Low Snafs
2.2.7.2 msgudgad PWM Taeld hardware interrupts

a1u15081udy1ns PWM laeld hardware interrupts G fudygiaiiadicdag
grinuasidndaneiussinanasgauiasa fe Arduino nMstedamsansawasanunsaiintuld
TneAnsdsupin fﬁa%s‘f’]aﬂﬂqaﬁuw%aa@m lUsiwalgeinavaunsnanistindamzlnesedu
nsvirutegiunazinnistadamefeilsitusdanisnisdadine (miefiZondn ISk-
interrupt service routine) ¥&19NAFIAAN1IN1TTATINIE NS UL LA FAUsEIaNADY NS UL

YINUNDUNTNT

a6

Tun1589uA1 PWM input 1519 89ns1udiiefiuimiaanieduinaeduiaulaly

Y

'
o o

4 16 P = = o | 5
CHANGE interrupts 11y 1ilee1 PWM 1U# HIGH 1a3esdutiaiazisuyiney Weanlusig
A1UN90IAANTNAT NSNS IVABUSEE AN UL

Arduino IWSNTY attachinterrupt () @egaelraiuisadanisadanisnisdndanagy

L3 =

dwiumanisaiuagvaneiaviula #adeu micros () Baelwanunsatananiuliadivifissnine

] % s 1 ]

lUgauagndugsedusn UAndang1eins iesuaRiuiiad PWM pulse Wuniaeidufiaddudily

U

NOTNOUNTY

2.2.8.\A309d U IILAZLATRITUINY

o

2.2.8.1 \AT09Es "mw@ﬂmqﬂq (RADIO TRANSMITTERS)

\wIDsdsdy iy Usznoumesidusznauvatve1aivinaus wiuieassnauingi

q

aa o

touaMmiulselosimudssinlovsatouanavia

Y Y
=1 |

Power supply : Wndsulnifisidudmiunmsldauedesdedygo

Oscillator . adunseuaaduiimuifinIesdsdnyyansds oscllator shagads
Aauleidadenda wave carrier

Modulator  : iisdeyaiifuusgloniluds wave carier fimosidndnlunaiindeyn

U ASasNisenIN1sUsUAILNIarSe AM aglvnsiindurseanadanioenaniuidure
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v A

WgliUINTg UsensfigesSeninmsuuanuivse FM vildifuvieanaadndosluaudves

P
Ag
o Y
AAUEIUINTT
. p P Y oo L v a a @ :s' = d‘
Amplifier - vewatugluinisuuuuiuldifeiundwesiu iemenedosiiv
WAWINTUNINTENFITUTEANT NN E9TU
at A L7 ot | L=
Antenna s wasdnyanvenedygaludnauing
Antenna
gﬁ;ﬁ; > Oscillator > Modulator = Amplifier
Audio or

Video Information

JUN2.23 Tuneunisdsdaynaing

T L

2.2.8.2.1A3995U7¢ (Receivers)

insesiuingludasaiuthuiuesesdedaaing ldaemeiedupduingUssuiananau
N P = V) P < e ) a ada v o
watulielenlawgAaUNFuaZIaunmIRRRInsuendyaaudesidiudh i lupdy
WALYE U R I ABLaZIEURUAING
a 1 =y =y A Qs L e/

Antenna: JuaduIng lasundidenatuiisnuervesaigln Weaslwdudadu
d a él o t% a = =3
AauIngAauasylinssualwaduluiaoniefivuaidnuin

h < a  aa a i al ) d a &

RF amplifier: 19939 18@89NUANLALLIDLADDUNVENE WIMARUIMYNEIULD RF) 91nLEN
anaielvdygiaansayssananaldlagTuner

P~ oy < o
Tuner: NITNATOPNFLYEYTUVDIAMUDAWIZINNTINANAY Y IUAIINUNAG)  LE

iy
o v d oa ¢| & | | Y o '
?3’1ﬂ']F1°IJ’eN'?91’}La\'HJUF}ﬁU'JVIE;ﬂE]ﬁﬂaUﬂ'JWQJﬂYJGMMﬂLLﬂ%ﬁﬂlUUQLﬂiEN’UEﬂ&I e RF 999897y
A
YYENNARY
A 2/ = A ¥ a o et q‘l’
Detector: 3UN®‘UBU1HH’T§LLE}H‘UE}1&ELﬁﬂﬂ@@ﬂﬂﬂﬂﬂaugﬂ‘lﬂU'Sﬂﬂﬁ drmuduuied AM U

o Y v o v v o ) & o4 d "W = o
ansoilanselaleaiuiuuidyayrunseuaaduvindy findesgvdainlaloniiveeasiy

L7

1S s a

iy unssuaaduiludygiunssuanssiaunsatdoudiaasiaseseraidecls dmsu
2 d at U Lo 1 2/
I FM 2493515090323 Uzt ugaunaniloy
. . g g ! dy s a = = at
Audio amplifier: 11UV UAIULADN1TV8E Y1 UNDDULDTINIINLATRINTIATY
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weliasnsaladuld Fsanunsailalagldasvenansudamesuuuien
Antenna

\V4

Speaker

RF N | Audio
Amplifier Tuner Detactor Amplifier

Y

Y

[

3U#2.24 Fumeunmsiudyaaing

2.2.9. Remote control way Receiver

gU‘ﬁZ.ZS Remote control

v = < d a o & o 9 o
UagiuSTupmoulnsawdsuainaduing FM snluaduninuias 2.4 GHz vilvaunsati3lus

(3 ar E!‘ = a v J 1 o ‘:“
Aaulnsa uariinieinatey dunldluiideriuls Tasrdulivuiu fiulusuduilue
Aoulnsaluy 4 Yosdygrndellismvigligannnin Tnefiuazuiniouiinesiisva

UULATATINY

L

§Uﬁ2.26 Remote control LLa¥ Receiver
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31J°7i2.27 Receiver

aa ¢ o v do o ¢ o ¢
mAsdneivhwihnsudyainnilunreulnsa wwidwaesluiaroweslusimesiile

Wmuauweshuawmevisalineulnsa fuludusdudygunuaumeshiiuannidnnesls

A SluslUTgeuls

) Ims

—— 15-20ms
iy ©30)

D 1.5ms 0

| 15-20ms
A o al
2ms
—15-20ms

|

5U#12.28 JuuvuiddsTaleslasy
fadgdmiviumeiluamesiinswdsunaswmuniwsaiaddisuaneglut 12
fadiundt iebiwaslwemesindeuitiluszassieg AegU 19FRsduAIA NI eWadYaUIn
war Ul
dm3u Arduino ldndstie Pulseln dmsugtudaunineied Tnglvnadwimisedu

Tulpsiund

2.2.9.1 sUuvunsldarudds

pulseln(pin, value ,timeout)
Tny pin fievAdneadunmiifenisetudn

value Aeapdnilagauranuniaiadesnun lufitfareiiaein “1”
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timeout AatLIALSIT MRS lRaVad UL luta Al eSS Ul lu T uen A

dald

ELS L4GHz DIGITAL
RECEIVER SYSTEM

TWuan Wau

JUN2.29 uanssumisdyaalvuinuazay
anuduns 1 Tnuan (+)
awden 18u Inau ()

anedv W dyayre )S)

2.2.10. Relay Module

5U712.30. 8 channel relay module

U

yosiadlsariuiednmnves PLC wiogunsaiduq Muns PNP w3a NPN (et Contact

2/

] 2o a & w | Py P o %
Relay Tl#nu Miuilunisinsdatios deuuanldde wdouieldayvenn SUNTIEBY @150

fnda Uuse DIN RIAL Tuglwile § LED Tadanmzmsvineuues Relay Miuanswuin

2.5mmx2.5mm @nsanugamginisansale 0 s 50 s
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al

2.2.11. @3nT91NATL8L) Limit Switch)

3UN2.32 dinddfassey JLimit switch)

niaszezne mahauefbusInaneuenuINgE Wy 1wewiuiuna

o o o f v v o e tar v a_a a
hduna wazunayilimihdudansesgiviuwe Wella mudunzvesnisuu-

9

4

Wuaiad

v3egnileannwu

3 X OF -3
—0 02—
NC
(DNl A B\ (o
NO | NC NC
e n )

d s s £ a £ o s B % -
3UN2.33 aganwadinddinsyey )Limit switch)
aatiu Feainmsihlulduselomilangranning wu dwvilaeans, anvivuges, Usepivinnu

g, seuuatewuandes Wudu uay aleaded )Limit switch) Tuaansadinsuwnalanane

JufinouuvauniliauazUnfdnilassadindeaindduna
YofvadIndinnasees )Limit switch)
- AAAY @rAINABNIS M9

- laidpafilwidsnsaslunisvieu
- MsYuweiala danuudugilunisyiney

ol 1 L3 s o d
- 91A191NYUNIUATINTUYLADU
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UNel 3

ASN15ALTUIY

ANANURYDIUBUARITID

- awnsndslivnanmiuiy Uinanddianudesionsdsiavesyuivisenas

& 8 =f 14
MHEHL‘UWQQI@BWF]

- awsamuaunisiauldluszeglnaiiunsmivauvesingdsiuliany

3.1 uNuUNIsALTLEIUY

M3ausuRd139 RN ITMIMNLNN SERNKUUILARA UM TAT IUAY

seggiattunsaniun deldasulilunsiuanssansaniuiureddasemn

8N

o &

AUUITU

2/
Qs o

YURBUNITANTUITU

el
12194

UNSIAY | NUATLS | TunAn | Wy

AnwlATINITNALWALND

WINUDIRNTERBTBAMUE LN

A
v

AuAITDYaLNIFEAEINUTATIY

Fovirguiansneau

s

o 1 1 A 1
‘Vﬂﬂ'ﬁ@ﬁ]ﬂLLUUﬂ']‘iE'i')u‘UB\‘]‘I/jUEJUﬁVI ARUIND

ad9dIuvRIUEURTINAIL s

= o @ Y
wsendaueitalaseanu

A1379 3.1 WNUNISAHLUT9lATIY
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3.2 MIPRNUUUAUBUG
fuveInseRniUUkasaT M IuBLddTIUS M TiUing finmseaniuums

vhanilaeudweeniiuzdn Aeniseeniuuiu Hardwarelneiivdnnisyhauesszuy fagd
Battery } |:-l;nl‘tery

g &
Hadio Remote l

Control + Receiver - I Microcontroller | Moter Driver

Motor 1 ﬂ

[ : w—”- s
"11..[4:2‘ ﬂ

”(hr} I nt‘

=
Motor 4 =
4

FPY Camera |

l Relay Mordule

3UT 3.1 wdnmsvhauemususdsie
Tnodledlddinsludadiun molufdwedlunradludvhsuredluniiiods
dyaradelulidiulasreulvsames wasilolilrsroulnsanesldsudua uiazds
GIQIUEJGUBSﬂlﬂiWLWEIWUE)'iﬂiﬂiw‘n’m’mﬂ’mﬂuuaLWOEW'N‘] wazidlendadlasudyma

Mnazaslud9auanInIn

3.2.1. N3DBNRUUAIUTISANIS
nsaenuwuuAusuilagldlusunsu Sketch up

Ingeanuuulviijusudfivuianine 394 mm g1 450 mm



d o
JUN 3.2 sumseeniuu’

VUSUAA LTS

<

JUN 3.4 m3penuuuFmvusudiumi
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iy 503mm e

U

JUT 3.5 NM13eeniUUmIuBuRGUUY

3.3. YURDUNISNILATINY

gﬂﬁ 3.7 1Table top chain 1Usznauldniu Sprocket

27
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d 1 L o/
JUN 3.9 19egldunu Sprocket wiin-uds

e i

3'11171i 3.10 Us¢nau Motor Gear 111U Sprocket



2/
at

5UN 3.11 fiaRauasn Drive

gUﬁ 3.12 @aRauasa Controller

29



3
U

U

=
7

3.16 2NLUUAIUTDILUY

30



= = | ¥
3UN 3.19 Javoaugus

31



Ufl 3.20 AANRDILAZIDUARNININ
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UnN 4

NAN1INAa D

4.1 N581% PWM Signals 910 Receiver #78 Arduino

Wsunsuuesaneulnsa Arduino Winuauliueimesiinmsmulne ind dunitanuise
Wiliueimesaunsavyuld

IN3U 4.1) AU = 18.462 ms way Duty Cycle = 8.748% Bsvsgan i

Pulse width = 18.4628*0.08748 = 1.615 ms

[S0-X 20024, MY52167134 Tue Nov 20 16:14:57 2018

Agilent

E‘U‘Vi 4.1 &y s Receive 7 Port A, (Channel1) é'lﬂﬁﬁuauﬁﬁu%’wum’l
mngﬂﬁ 4.2) A = 18.457 ms waz Duty Cycle = 7.683% dumuneniiuia
Pulse width = 18.457 *0.07683 = 1.418 ms
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“Reading PWM Signals From An RC Receiver With Arduino” .(szuuasulail)

WETiN: http://www.camelsoftware.com/2015/12/25/reading-pwm-signals-from-

an-rc-receiver-with-arduino 20 wgAIn1ew 2561

“Ua9m arduino mega R3”
Lma'a‘ff’im: http://mbeddedweekly blogspot.com/2014/08/arduino-mega2560.html

20 WaPrANey 2561
“Slunsatsruiu POPBOT-XT” (svuuesulall)

Wnaaiiun: hitp://doc.inex.coth/rc-remotecontrol-with-popbot-xt 20 WaeRn1EY

“H-BRIDGE DRIVER DC MOTOR 80A” (szuvaaula)
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ftdefine CH1 AO // REMOTE
#define CH2 Al
#define CH3 A2
#define CH4 A3
#define CH5 A4
#define CH6 A5

#define D2 L 3 // Motor L
#define D1 L 4
#define PWM_L 5

#define D1 R7 // Motor R
#define D2 R 8
#define PWM R 6

#define D2 A9 // Motor ARM
#define D1_A 10
#define PWM_A 11

#define R1 22 // relay chl
#define R2 24 // relay ch2
#define R3 26  // relay ch3
#define R4 28  // relay ch4
#define R5 30  // relay ch5



#define R6 32 // relay ché
#define R7 34 // relay ch7
#define R8 36  // relay ch8

unsigned int SW_1;
unsigned int SW_2;

int CH_1=0;
intCH 2 =0Q;
int CH 3 =0,
intCH 4 =0;
int CH_5/=/0;
int CH 6 = 0;

unsigned int FW_BW = 0;
unsigned int R_L = 0;
unsigned int arm = 0;
unsigned int Relay 1 ;
unsigned int Relay 2 ;
unsigned int Relay 3 ;

unsigned int Relay 4 ;

unsigned int speed FW;
unsigned int speed BW,;

unsigned int speed L;



unsigned int speed_R;

unsigned int speed_AF;

unsigned int speed AB;

void setup() {
pinMode(CH1,INPUT);
pinMode(CH2,INPUT);
pinMode(CH3,INPUT);
pinMode(CH4,INPUT),
pinMode(CH5,INPUT);
pinMode(CH6,INPUT);

pinMode(D1 L,OUTPUT);
pinMode(D2_L,OUTPUT);
pinMode(PWM_L,OUTPUT);

pinMode(D1_R,OUTPUT);
pinMode(D2_R,OUTPUT);
pinMode(PWM_R,OUTPUT);

pinMode(D1_A,OUTPUT);
pinMode(D2_A,OUTPUT);
pinMode(PWM_A,OUTPUT);



pinMode(R1,0UTPUT);
pinMode(R2,0UTPUT);
pinMode(R3,0UTPUT);
pinMode(R4,0UTPUT);
pinMode(R5,0UTPUT);
pinMode(R6,0UTPUT);
pinMode(R7,0UTPUT);
pinMode(R8,0UTPUT);
Serial.begin(115200);

void loop() {

CH_1 = pulsein(CH1, HIGH); // relay 1

//Serial.print(CH_1);
//Serial.print(" 1 ")

CH_2 = pulseln(CH2, HIGH);

//Serial.print(CH_2);
//Serial.print(" 2 ");

CH_3 = pulseln(CH3, HIGH),

//Serial.print(CH_3);
//Serial.print("3 ")

CH_4 = pulseln(CH4, HIGH);

//

// ARM

FW_BW



//Serial.print(CH_a);
//Serial.print(" 4 ")

CH_5 = pulseln(CH5, HIGH);
//Serial.print(CH_5);
//Serial.print(" 5 ");

CH_6 = pulseln(CH6, HIGH); // R L
//Serial.print(CH_6);
//Serial.printin(" 6 - ");

FW_BW = map(CH 2, 995, 1990, 0, 100);
//Serial.print(FW_BW);
//Serial.print(" FW ")

R_L = map(CH_1, 995, 1990, 0, 100);
//Serial.print(R_L);
//Serial.print(" RL ");

arm = map(CH_4, 1001, 1990, 0, 100);
//Serial.print(arm );

//Serial.print(" arm ")

SW_1 = map(CH_5, 995, 1990, 0, 100);



//Serial.print(SW_1);
//Serial.print(" SW_1 ")

SW_2 = map(CH_3, 995, 1990, 0, 100);

//Serial.print(SW_2);

//Serial.printin(" SW 2 ")

IHTTHTITITEITTH T LTI LT LT 1171111171111 11 1111111111 1111111111717 Loop 1

T T LI LT LT T I LT 1 1111111111111 7171 control
motor FW_BW

if(SW_1 < 20)

{

if(FW _BW >= 58)

speed_FW = map(FW_BW,50,100, 0,220);
Serial.print(speed_FW);

Serial.println("  FW ")

FW_L (speed_FW),

FW_R (speed FW);

}

if(FW_BW <= 48){

speed BW = map(FW_BW,50,0, 0,220);
Serial.print(speed_BW)

Serial.println(* BW ");

BW L (speed BW);

BW R (speed BW);



T LT 171171711717 17771177711177717 control

motor L R

if(R_L > 58 && FW_BW < 60 && FW_BW > 45)
speed R = map(R L,50,100, 0,230);
Serial.print(speed_R);

Serial.printin(" R ")

FW_L (speed R);

BW R (speed_R);

}

if(R_L < 488&& FW_BW < 60 &% FW_BW > 45)
speed_L = map(R_L,50,0, 0,230);
Serial.print(speed L);

Serial.printin(* L ")

BW _L (speed L);

FW_R (speed_L);

}

if(R_L < 58 && R_L> 488&FW BW < 58 && FW_BW > 48){
BW L (0
BW R (0);
FW_L (0



FW_R (0);

I 1 0111101100111 1711711117111111171717 ARM

iflarm > 55 }

speed_AF = map(arm,50,100, 0,230);
Serial.print(speed AF);
Serial.println(*  speed AF ");
ARM _F (speed AF);

}

iftarm < 48){

speed AB = map(arm,50,0, 0,230);
Serial.print(speed AB);
Serial.println(" speed AB ")
ARM B (speed AB);

}

iflarm < 58 && arm > 48){
ARM_F (0);

ARM B (0);

}

}



T 1711171011111 117177771777/ oop 2

else if(SW_1 > 80)

{

Relay 1 = FW_BW;
Relay 2=R L;
Relay 3 = arm;
Relay 4 = SW 2;
Serial.print(Relay 1);
Serial.print(" ");
Serial.print(Relay_2);
Serial.print(" ");
Serial.print(Relay_3);
Serial.print(" *);
Serial.printin(Relay_4);
inuiininai A CEVE
if (Relay_1 > 80X
digitalWrite(R1,1);
digitalWrite(R2,0);

}

else if(Relay 1 < 20)
digitalwrite(R1,0);



digitalWrite(R2,1);
}

else{
digitalWrite(R1,1);
digitalWrite(R2,1);
}

Y A 5 Y

if (Relay 2 > 80X
digitalWrite(R3,1);
digitalWrite(R4,0);

}

else if[Relay 2 < 20)
digitalWrite(R3,0);
digitalWrite(R4,1);

}

else{
digitalWrite(R3,1);
digitalWrite(R4,1);

}
T L L A =T YA

if (Relay 3 > 80X
digitalWrite(R5,1);



digitalWrite(R6,0);

}

else if(Relay 3 < 20)
digitalWrite(R5,0);
digitalWrite(R6,1);

}

else{

digitalWrite(R5,1);
digitalWrite(R6,1);

}

U e L A= VA

if (Relay 4 > 90){
digitalWrite(R7,1);
digitalWrite(R8,0);
}

else if(Relay 4 < 10X
digitalWrite(R7,0);
digitalWrite(R8,1);
}

else{
digitalWrite(R7,1);
digitalWrite(R8,1);
}

}



void FW_L (int a){
digitalWrite(D1_L,1);
digitalWrite(D2_L,0);
analogWrite(PWM _L a);

void BW_L (int b){
digitalWrite(D1_L,0);
digitalWrite(D2_L,1);
analogWrite(PWM _L,b);
}

void FW R (int c)f
digitalWrite(D1_R,1);
digitalWrite(D2_R,0)%
analogWrite(PWM_R,c);
}

void BW_R (int d)
digitalWrite(D1_R,0);
digitalWrite(D2_R,1);



analogWrite(PWM _R,d);
}

void ARM_F (int e){
digitalWrite(D1_A,0);
digitalWrite(D2_A,1);
analogWrite(PWM_Ae);
}

void ARM_B (int f){
digitalWrite(D1_A,1);
digitalWrite(D2_A,0);
analogWrite(PWM_Af);
}
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Arduino Mega 2560

Overview



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 compatible with most shields designed for the Arduino Duemilanove or Diecimila.

Schematic & Reference Design

EAGLE files: arduino-mega2560-reference-design.zip

Schematic: arduino-mega2560-schematic.pdf

Summary

Microcontroller ATmega2560

Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital 1/O Pins 54 (of which 14 provide PWM output)
Analog Input Pins 16

DC Current per 1/0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz

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 volts. If supplied with less than 7V, however, the 5V pin may supply
less than five volts and the board may be unstable. If using more than 12V, the voltage regulator may overheat and damage

the board. The recommended range is 7 to 12 volts.

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 volts 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 the microcontroller and other components on the board. This can come

either from VIN via an on-board regulator, or be supplied by USB or another regulated 5V supply.
3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.
GND. Ground pins.

Memory

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KBis used for the bootloader), 8 KB of SRAM
and 4 KB of EEPROM (which can be read and written with the EEPROM Tlibrary).

Input and Output

Each of the 54 digital pins on the Mega can be used as an input or output, using pinMode(), digitalWrite(), and
digitalRead() functions. They operate at 5 volts. 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 on a low value, a rising or falling edge,

or a change in value. See the attachInterrupt() function for details.
* PWM: o to 13. Provide 8-bit PWM output with the analogWrite() funetion.

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.

» I2C: 20 (SDA) and 21 (SCL). Support 12C (TWI) communication using the Wire library (documentation on the

Wiring website). Note that these pins are not in the same location as the I2C 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
measure from ground to 5 volts, though is it possible to change the upper end of their range using the AREF pin and

analogReference() function.



There are a couple of other pins on the board:
AREF. Reference voltage for the analog inputs. Used with analogReference().

Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to shields which block

the one on the board.

Communication

The Arduino Mega2560 has a number of facilities for communicating with a computer, another Arduino, or other
microcontrollers. The ATmega2560 provides four hardware UARTSs for TTL (5V) serial communication. An ATmega8U2
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.

The ATmega2560 also supports 12C (TWI) and SPI communication. The Arduino software includes a Wire library to
simplify use of the T2C 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 vou 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 bootloader and program the microcontroller throngh the ICSP (In-Circuit Serial Programming)

header; see these instructions for details.

The ATmega8U2 firmware source code is available in the Arduino repository. The ATmega8U2 is loaded with a DFU
bootloader, which can be activated by connecting the solder jumper on the back of the board (near the map of Italy) and
then resetting the 8U2. You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac OS X and
Linux) to load a new firmware. Or you can use the ISP header with an external programmer (overwriting the DFU

bootloader). See this user-contributed tutorial for more information.

Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an upload, the Arduino Mega2560 is designed in a way
that allows it to be reset by software running on a connected computer. One of the hardware flow control lines (DTR) of
the ATmega8Uz2 is connected to the reset 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 Mae 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 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 and overcurrent.
Although most computers provide their own internal protection, the fuse provides an extra layer of protection. If more
than 500 mA is applied to the USB port, the fuse will automatically break the connection until the short or overload is

removed.

Physical Characteristics and Shield Compatibility

The maximum length and width of the Mega2560 PCB are 4 and 2.1 inches respectively, with the USB connector and
power jack extending beyond the former dimension. Three screw holes allow the board to be attached to 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 Une, Diecimila or Duemilanove. Digital
pins 0 to 13 (and the adjacent AREF and GND pins), analog inputs 0 to 5, the power header, and ICSP header are all in
equivalent locations. Further the main UART (serial port) is located on the same pins (0 and 1), as are external interrupts
0 and 1 (pins 2 and 3 respectively). SP1 is available through the ICSP header on both the Mega2560 and Duemilanove /
Diecimila. Please note that I°C 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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Handson Technology

User Guide

-8 Channel 5V Optical Isolated Relay Module

This is a LOW Level 5V 8-channel relay interface board, and each channel needs a 15-20mA
driver current. It can be used to control various appliances and equipment with large current.
It is equipped with high-current relays that work under AC250V 10A or DC30V 10A. It has
a standard interface that can be controlled directly by microcontroller. This module is
optically isolated from high voltage side for safety requirement and also prevent ground loop
when interface to microcontroller.

SKU: MDU1064
Brief Data:

e Relay Maximum output: DC 30V/10A, AC 250V/10A.

e 8 Channel Relay Module with Opto-coupler. LOW Level Trigger expansion board, which is
compatible with Arduino control board.

e Standard interface that can be controlled directly by microcontroller ( 8051, AVR, *PIC, DSP,
ARM, ARM, MSP430, TTL logic).

* Relay of high quality low noise relays SPDT. A common terminal, a normally open, one
normally closed terminal.

* Opto-Coupler isolation, for high voltage safety and prevent ground loop with microcontroller.

e Module Board: 138 x 56 mm.

T T T P e e S A TR T T

= www.handsontec.com




Schematic:

VCC and RY-VCC are also the power supply of the relay module. When you need to drive a large power
load, you can take the jumper cap off and connect an extra power to RY-VCC to supply the relay; connect
VCC to 5V of the MCU board to supply input signals.

NOTES: If you want complete optical isolation, connect "Vec" to Arduino +5 volts but do NOT connect
Arduino Ground. Remove the Vce to JD-Vee jumper. Connect a separate +5 supply to "JD-Vec" and board
Gnd. This will supply power to the transistor drivers and relay coils.

If relay isolation is enough for your application, connect Arduino +5 and Gnd, and leave Vce to JD-Vee
jumper in place.

T

8 Channel Relay Module Schematic

www.handsontec.com
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Module Power Supply

It is sometimes possible to use this relay boards with 3.3V signals, if the JD-VCC (Relay Power) is provided
from a +5V supply and the VCC to JD-VCC jumper is removed. That 5V relay supply could be totally
isolated from the 3.3V device, or have a common ground if opto-isolation is not needed. If used with
isolated 3.3V signals, VCC (To the input of the opto-isolator, next to the IN pins) should be connected to the
3.3V device's +3.3V supply.

NOTE: Some Raspberry-Pi users have found that some relays are reliable and others do not actuate
sometimes. It may be necessary to change the value of R1 from 1000 ohms to something like 220 ohms, or
supply +5V to the VCC connection.

NOTE: The digital inputs from Arduino are Active LOW: The relay actuates and LED lights when the input
pin is LOW, and turns off on HIGH.

Operating Principle:

See the picture below: A is an electromagnet, B armature, C spring, D moving contact, and E fixed contacts.
There are two fixed contacts, a normally closed one and a normally open one. When the coil is not energized,
the normally open contact is the one that is off, while the normally closed one is the other that is on.
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Supply voltage to the coil and some currents will pass through the coil thus generating the electromagnetic
effect. So the armature overcomes the tension of the spring and is attracted to the core, thus closing the
moving contact of the armature and the normally open (NO) contact or you may say releasing the former
and the normally closed (NC) contact. After the coil is de-energized, the electromagnetic force disappears
and the armature moves back to the original position, releasing the moving contact and normally closed
contact. The closing and releasing of the contacts results in power on and off of the circuit.

Input:
VCC : Connected to positive supply voltage (supply power according to relay voltage)

GND : Connected to supply ground.

IN1: Signal triggering terminal 1 of relay module
IN2: Signal triggering terminal 2 of relay module
IN3: Signal triggering terminal 3 of relay module
IN4: Signal triggering terminal 4 of relay module
INS: Signal triggering terminal 5 of relay module
ING6: Signal triggering terminal 6 of relay module
IN7: Signal triggering terminal 7 of relay module

IN8: Signal triggering terminal 8 of relay module

Output:

Each module of the relay has one NC (normally close), one NO (normally open) and one COM (Common)
terminal. So there are 8 NC, 8 NO and 8 COM of the channel relay in total. NC stands for the normal close
port contact and the state without power. NO stands for the normal open port contact and the state with
power. COM means the common port. You can choose NC port or NO port according to whether power or
not.

Testing Setup:

When a low level is supplied to signal terminal of the 8-channel relay, the LED at the output terminal will
light up. Otherwise, it will turn off. If a periodic high and low level is supplied to the signal terminal, you
can see the LED will cycle between on and off.

Arduino Application Examples for 4-Channel Relay Board:

Step 1:
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Connect the signal terminal IN1. IN2, IN3 & IN4 of 4-channel relay to digital pin 4, 5, 6, 7 of the Arduino

Uno or ATMega2560 board, and connect an LED at the output terminal.

IN1> 4; IN2> 5; IN3>6; IN4>7
Step 2:

Upload the sketch "4 Channel Relay Demo " to the Arduino Uno or ATMega2560 board. Then you can see

the LED cycle between on and off.
The actual figure is shown below:
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Arduino Sketch: 4 Channel Relay Demo
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Name: 4 channel relay
Description: control the éd/channelwrelay modulé te ON or QFE
Website: www.handsontecucom
Email: techsupport@handsontec.'com
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//the relays connect to
int RelayContreoll = ; // Digital Arduino Pin used to control the motor
int RelayControl2 = ;
int RelayControl3d = ;
int RelayControld = ;
void setup()
{
Serial.begin( B
pinMode (RelayControll, OUTPUT) ;
pinMode (RelayContrel2, OQUTPUT) ;
pinMode (RelayControl3, OQUTPUT) ;
pinMode (RelayControld, OUTPUT) ;
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{

oid loop ()

digitalWrite (RelayControll ,HIGH) ;// NOl and COMl1 Connected
delay ( )

(LED on)

digitalWrite (RelayControll,LOW) ;// NOl1 and COM1 disconnected (LED off)

delay( I
digitalWrite (RelayControl2,HIGH) ;
delay( ) ;
digitalWrite (RelayControl2,LOW) ;
delay ( j B
digitalWrite (RelayControl3,HIGH) ;
delay( )
digitalWrite (RelayControl3,LOW) ;
delay( )i
digitalWrite (RelayControl4 ,HIGH) ;
delay( Vg
digitalWrite (RelayControl4d,LOW) ;
delay ( )z
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Technical Specifications

DC Motor H-Bridge Driver 12-36V/80A

Model SE-HB-100

To MCU -t——

1

4.
5.
6.

Qutput : Single motor driver
- Motor DC Supply 12-36 V. 80A (Max.)
- All N-Channel Power MOSFET H-Bridge Driver

With ultra-fast reverse recovery inverse parallel protection diodes

. Input :

+V Motor

To DC Molor
i T8 V Motor

a—-Motor Voltage Select

Jumper

e Transient Voltage

Indicator

- Full Opto-isolated ground-loop input interface signals Input pins
- Control Voltage input : 3-5V / 8 mA(min.) ]
. Drive Mode : independently with : EN/PWM IN2 IN1 Motor Operation

- Startstop Qogtrof ovPWM | X | X | FreeRunStop
- Direction Control Al
- Speed Control (PWM Drives) 5V/IPWM | GND 5V Forward Drivti B
PWM Duty cycle Range: 0-100% SVIPWM 5V GND | Backward Drive
PWM Frequency: 1400 Hz > 25000 Hz SVPWM | 5V | 5V | Fast Stop or Brake (Not Recommend)
Board built-in Transient voltage protection sviewMm | GND GND | Fast Stop or Brake (Recommend)

up to 100 V circuit,

Remarks

1. The power cord from the battery and the motor cable should be no smaller than 2 sq.mm. or 18 -16AWG

and tighten twisi to reduce noise signal and XL as much as possible.
2. To adjust the motor speed, PWM signal from a microcontroller or PLC or other PWM source which vollage
at 3.3V - 5V musl be connected to the EN / PWM pin only !1. If you want to control the motor speed with linear DC
0-5V, the Motor Controller Interfaces board must be connected (please contract service center).
3. When an OVR bulb is blinking, show that the transient voltage 82V exceeded and the protection circuit is

active. Users do not worry.

4. The black heat sinks on board is high heat during working condition. That It's normal condition, users do not

worry.

This board can be connected to a microcontroller board which it has an output logic level 3-5V directly without
modifying the circuit. If used with an Open Collector PLC, connect R 2K 1W to the terminals IN1 and IN2 and R
10K 1/ 4W to the EN terminal on the + 24V power supply of the PLC. The logic must be changed from logic 1 to 0

and from 0 to 1 in the control program, because the signal is Negative Logic.

If there are any problems, please contact us :
Mail: sornbonie san@agmail.com.

Line Id/ Skipe Id : somboon2494
Mobile(Local) 081-2535810




vasadiunalnasaid wuy H-Bridge 80A Model SE-HB-100

Technical Specifications
1. Oulput: Single motor driver

"W« Motor Voltage Select

Jumper

———— Transient Voltage

Indicator
- Motor DC Supply 12-36 V  80A (Max. nszuaiad)
- All N-Channel Power MOSFET H-Bridge Driver
With ultra-fast reverse recovery inverse parallel proteclion diodes
2. Input :
- Full Opto-isolated ground-loop input interface signals AT AUANNITYITNIU
- Control Voltage input : 3-5V/ 8 mA(min.)
3. Drive Mode : independently with : ErE INT mMsivuanBIne3
- Start-stop Control OV/IPWM X X Free Run Stop  (uymuflavunusaidon )
- Direction Control . >
- Speed Control (PWM Drives) S MAESEND \ D Y
4. PWM Duty cycle Range: 0-100% 5VIPWM | 5V GND | MWHunaIm™
5. PWM Frequency: 400 Hz - 25000 Hz 5VIPWM | 5v 5V | Fast Stop w3a Brake (ituainlild) |

6. Board built-in Transient voltage protection 5V/PWM | GND GND
up to 100 V circuit, ‘

Fast Stop w38 Brake (Luninliil4)
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Negative Logic
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