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Abstract

This thesis presents solar PV mower using wireless controller. The mower is
propelled by 4 wheels, and direct current (DC) motor 12 volt. Then, the mower blade
was rotated motor 12 volt by two 12 volt dry cell batteries. Moreover, solar PV module,
10 Watt, 17.2 Volt, 0.58 Ampere, is installed for battery charging. The battery was set
at the top of the solar mower in 15 degree with horizontal. This work uses Arduino’s
microcontroller for processing and control in the systems. The system will alert if the
level of battery voltage is lower than the level that was set up. From the test result,
the solar PV mower can be controlled by 28 meter, then when the mower connected
with the solar modules, the mower will be got more effective than the mower without
connecting solar modules. Moreover, the PV solar mover takes time to change about
6 hours because the solar mower cannot work with lowest level. It also can decrease

air pollution and save fuel.
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8) dhumuauissdu 5 Taad THdmsuuUasnussdudunmannuiadneviodiug
wad wazanunasinsazuailwasiiduussiu 5 Taad

5) wiaedne 7 fa 12 Taad TWdmsusulnihanesuaunesissfunsedu 7 e 12
Taddundundsnuliuesnendlu

6) druaruanuTIty 3.3 Taadt lddmuulasnussudunaanuvasdneidiug
wad waranunasiigezualwesiidunsiu 3.3 Tad

7) oundendunm Yinuwihildunideuseuvueundenvesuoinendlu fulwuiwes
#119°) BunsuadlumuaNdIu AN

8) YaSidn (Juhdidalinadloroinslvlulnsaeulnsaaesizunisvinenivl

9) A3maa Bune/iondng fausiv 22 Fs 53 uanaind vsuragimliaAdug
WaALse 1w 91 20, 39, uay 40 1Tuv1 Pulse Width Modulation (PWM)

10) loynd (120) 1Jun1sdearseynsunvudslasia (Synchronous) 1ield
Ansedeans semishilasnoulnsalansiugunsainieuen

11) ¥osnIn1sindedoasssninaszuuiugunsal (Serial Communication) 14
dmsuiludosmenisinredeassznineszvuiuguasaidusduuunisdsiudeyaly
vy dfidnstawudeyanisnusasgndsiulunuaedadsdduiulufiaz e
Tuangdaigaduiie?

12) PWM t016ine 14lun15miuanaeas wazadeaednauuuaudenienasn

fInea LngUnAldInesnAaneavra unsadiiegla 2 @01 Ae d@n1uy HIGH (51ad) Au
anusLOW (0 Taas) iy Sevildaierdyanaasinldiies Davieda (1 wie 0 , filw
violdfll) Fenslmeda PWM Tuazfumsinldnednidneaanansadoualduinnid
HIGH %138 LOW lagvinlsanaunsadauandusuvaungents

13) 971 (Power Port) Trlidssvasuadaiilofeanissneluliiuisasniouen

Usznaumebiliaes +3.3 1an, +5 13as, GND, Vin



2.2 UaLR3IWAINTTUEATS (DC Motor)
ueweslwihnszuansadusuidsiuindeudididiyedrmilslulssnugnavnssumsy
fpuautivfaulugunsyfuanudild fuianuihaniuivgeandesldtuun T
Tsanugaavnssy wu lsanuved lssnudulelndieames lsanuaadlane wielidusiu
Adslumsduindeusallin (Jusu luns@nwiierdusemesluiiinszuanss Jemssan
gunsalingg veswawesininszuanswazidilafiwmdnnisinuvessamesiinseuanss

WUUFIN99

2.2.1 dauusznaunaLmas N seans

lassarvesamesininseuanssiansfaguil 2.4 fdmusenounddy 2 du

De
De

1ASIAAEN
LUs9a7U ¢

91544905

5UN 2.4 diuusenauramalnas iniiinsslanss
117 http://www.wikiwand.com

a

1) duilediunvisenisenin awmmes (Stator) Usnausie
1.1) wisun3elea (Frame Or Yoke) tWulaseniguanvimtniidumaiuves
Y | & & = & v = = v o v
dunsamaiinanaindnnidelidaldlinsuieas wazdadiusznavdug Tuudunsainnae
< 1 & =3 1 s [

wiinuaevzowmanunuuiudugunsanssuen

1.2) Tauaiuan (Pole) Usznausig 2 d@1u fis WAUTILIANLAZIAaIA
drulsnunuda (Pole Core) Mmisunuuanui1ee nuameauiulseneuiuduusdafniu
wistduUaeivihdugulfaiufielfeiugunanvesilsmesisuniitauidwan (Pole Shoes)

Tipguszasdlitiwivin waglswesind@aduuiniign eliiiavesemeadesianvziing


http://www.wikiwand.com/

Tduusauimvdnintuiminiuludlamesinniian udniliAnusdanieidsinueds
WasINAHalLoWRTIIAMYY
duilaosvaanauinusiivin (Field Coll) azWusgsaus unududmdnshminisunseua
nneuen WeaiaduusaudmdnliAstu uasduusuiviniasiinnsinds uaziasu
fuffuaususimdnesenaaoihliAnusdety
2) fmyu (Rotor) w3eLsendlaimesimmyu Miinmdanu dunuinseglundu

gnu (Ball Bearing) @wseneusgluwsiuliniivig (End Plate) vesuaines falsines
Usgnausme 4 diumeui Ao

2.1) wnuwan (Shaft) Wudrdwiudaneuiinmmes (Commutator) uasdauny
wEnen$iuiaed (Armature Core) Usznauifiusalsined unumwaniaransaguuntis (Bearing)
wedsiulinuoglunnislifinsduaniiould

2.2) WNUNANDI5UNABS (Armature Core) YAIEUNULNANUIIBIUAUIY
(Laminated Sheet Steel) 1ufidmsuiuanainensunansdadiaussdn (Torque)

2.3) Aouilawines (Commutator) sdnevesiaseeniuuiiud udazdfiauiy
Tuf1 (Mica) fusgyinedvespoufiunines diuidvesnoufinamesazisesdmividuas
auvesInarnetsiuiaed Meeufiummesisauuintfuunumaniusunasnsinssuen i
i Aiduiatunysannu (Carbon Brushes) Wie3unszuaainatetoudnludsunainens-
wiaed WeahaduusudmdndndunildiiAnnsindamasiaiudu fuiduusasindndn
dru Fuinainunaadauimdndanamunudiiteniftememes (Motor action)

2.9) YnaINDI3AT (Armature Winding) 1Juvnainiusglusesaasm (Slot)
YoIuNUDSLaBTIUITeIAInAz ANy lvgiar i ausauarinnvietiostiutuagfunis

2ONULUUTDIALSIN0TTUATUG [Nl MuNIZaLNTUIURIN)

2.2.2 siaNaLAaINITELE lWNInT

[

¥nUBLND35 TN NSTLANSIINILe 3 YRR

=Y

1) wBlmasuuUBYNIY (Series Motor) Sinnudnwaziia Aslinselngs deosltdusu
fdsweasalilih sasnvesasulilin mnusisevvesewmeieynsu eliflvananandaay
gann widilnaauisenusiazanawulvan anunvsevinuninausiazana
msfilsifinanuronuirgainoafinduneld dufudoduanfmemesuuvoynsu
Jedesiilvanundestiaue Jounnldtuindedddlnilutunaisedns 1wy ndeagaru
\PSesHaAND1MT LTUAY

2) vewmoslufinszuansaLuUIUIY (Shunt Motor) flnudnwariianuiiing

w3 UABUVYLAN WAAISITEUAST ddunmngiuanuinay
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3) sowmestiinTEuansILUUKEN (Compound Motor) lWumsthwuuauu tag
wuvsynsuInsesiy Inudnvauziivaurelinsslngs (High staring torque) uinuL5I58Y

A panadsliilvanaunseisiluantdiud

2.3 WUALADS (Battery)

LusLae3 Ao guasaifivimihidafiundanuiiedluldsely fedugunsaiitanunsa
wlaandsuailidulnilaleenseiaonisldiwadfanin (salvanic cell) fivsznaudie
%"";U'mLLaz%’aauw%fauﬁumsazam%Lﬁﬂimia@? (electrolyte solution) LUALAB3874
Uszneusowadianiniiios 1 wad viesnnndy wummesidugunsaldmdudaiulin
winiulalldadnlidhannsnyseqlaiindalulae (recharce) Témnends uasuszavininas
ity 100 % azeguszanal 80% wziinisgadendsnuuisainluluguainufouuas
UfAteaiiannmsuszquazdneuszg uunneidadugunsainisauns wasidomeldine
mnguasnuildiifiosnenialdnuiinds siudsegnisldanusesuunneiudazyines

wansineiuly 1 eeraedBnnsly nistngesnw nsuseq uageamgll Wudu

2.4 3188 (Relay)

3188 e gunsaldianvsedndfviantan da-sed9as adrenvaind laeldudnnns

a

Y o o Yo o 2 v | v o A o PRy | Yo v A &
wAuNa taznisnagluturinaundesnelwlydusiunivue wszdioanglwWlinualsiad
gy lnindudafiaiu natewduieaste wazasetnurunnlilasnglwlifagnaneduieas

Wa TWnlsdeulniudisiadfazidulunuiannivasanglneeaasossaturunndaeses Ay

o U 6 o
yMAsLagYi19UY

2.4.1 Taseai1evassiad
aelulassairavessiaduansdsgudl 2.5 azsznouldounain 140 uas
wihdusta Sslumihdudta 1 9 Seaguseneuluse wihdudauuudndle (Normally Close :
NC) Fsluanmsunf mﬁlﬁlwiaagjﬁumi'm () way wihdudawuuun@ds (Normally Open :
NO) pflagsertnifunsaa (O Wevnaniussiunnason ionszudlyaniiu (uuiuwi

[y

Wieene) Tu Siad 1 i enalinihdudaunnndt 1 e Geuediukng
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o—0 NO wnihdumaunsiln
YAUARIN ‘ C m?f oL
NC  widudaunade

sUfl 2.5 dgydnualvessiadunulassainsdiad

fin: http://www.semishop.com

2.4.2 BaNN1SN9UYR9ILad
wasinszualwihvacuveain azvinlvvaalrnfsauuwsvdnlUfswpuntnduda

Wifaen unsnihdudadnduvilnlinssualnasunthdudalulduansisgun 2.6

7
+ —o NO /a NO
T | _2c = | >
HE —O0 NC
an1zund 1 C agmanu NC an1zund 11 C agmnanu NO

UM 2.6 an1EnMsvinuvesiad

fisin: http://www.semishop.com

lulassnuiidenlduniraastiaduuuldaioudormeuasuanafaguin 2.7 @9

Usgnaumesiad 4 filagudaziiaunsnsessunssualageds 10 weuuds waznisldau

aa o

anusalalavalnilinsswansawazluinnsenaday J1aonkoadnd nSuRdAIdnIuLnIs

uvesiaduiazdl degneanuuuliinisUesiniansniunueanianiansmaIniefiie

Y
|

Aamelas edasnudyy usunIuaInn1svinauesgunsal M1lniaasaiuauaIuse

g7

Mulaegaaiasnin

8% ™Gul oo SGul oo
8 Relay Module

JUN 2.7 urnassaduuuldimidousomeuas
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2.5 \waauaseing

Todwad (Solar Cell) 3o Photovoltaic (PV) fidei3endulunatvagng i wad
Laseiind 1wadeiur violwad photovoltaic H4rneiifianaind1dn Photovoltaic laguen
gandu photo Mu18Fa was waz volt nuede wseuldia (esiududanuneds

ATEUINSHAANAINNNNTANATENUVBILAI UL IR NI ANUANLTATUNTHUAYUN I ULLEAS

9
I

Jundanulihlilaenss wwaanudaildgnAunuindus U a.a. 1839 wiwaduwasenfingn
galdgnaiiaduan aunsenislu U a.e. 1954 Fainsusehvgiwaduatering waglagninluld

[

Juunasdrendsanuliiuanadedlueinia de U a.e. 1959 dsluasulain waduaseniing

a ¢4 o =

Ao ﬁqﬂssmwﬁ ¥191na1579827 19U 3aAeu (Silicon), wnatdey o1stwlug (Gallium
Arsenide), dutfan Woalnd (Indium Phosphide), uaatiian tnataslsa (Cadmium
Telluride) wavmoUies Buifen tawmalus (Copper Indium Diselenide) Wud Sudleldsu
wavorfindlaenssiaziAsudunivziliin uazazgauenidulsy gliihuinuazauilelsr
dAanseulnihiidanigesveneaduaering eddalnilveswaduateriindsedaiu

gunsallviinssuanse nseualiihaslvaindaunsaimaniu viilianunsavineuld

a s

2.5.1 UsEnNvaayasuaeaIiing
Usziamveseaduaseniindaansontildmuiagfimndngad lnowsnssndy
3 naulvel 9 fg
1) Wwaduatefingfivinandaneu wiandnien (Single Crystalline Silicon Solar
Cell 307 luida Monocrystalline Silicon Solar Cell wagsiianansau (Polycrystalline

Silicon Solar Cell) énwauzi JuLHLTAADULTIMAZUIMN WARIAIFUN 2.8

(n) Wwadwaso1indulaNanLAeN (@) Wwadkaso1ingulanansIu

SUN 2.8 waduaioingnyinantanay

U

fian: http://www.leonics.co.th
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2) Wwaanase1indNvinanezuesiaddanou (Amorphous Silicon Solar Cell)
Snwaztduiduuiadies 0.5 luaseu (0.0005 fadiuns) tmdnmiuin wazUssansainiies

5-10% LLaméﬁgﬂﬁ 2.9

UM 2.9 WaduasnfindNinanezuesilataneu

fan: http://www.leonics.co.th

3) [waduateindfivihannaisiadathdun wu unadey andilus, waade wa
welse wazneuled duion lowmalud Hudu Siwidandnien (Single Crystalline) way
nEnTIu (Polycrystalline) Wwaduato1findfivhanunadey andilug JglyUseanEaInads
20-25%

2.5.2 Tassas19vaaaduaeing

% o o

lassadanfdeuiniian Laun seadefiduvesansiiiii @15AeiNsIAgn
gauariinnigauulan Ae Fdaeu Jgnininaiingaduatefing lngthTaAouNI0ge waz
Audumeun s liuIans aunseneibidundn 91ntuiiurunszUIUMILNITUE15139
uiiloasesesdofiidu lnedlofuarsidonoanea axiduarsisdnivdadu (nszi
Inihsredidnaseudedivszyau) wazillofuaisideluseu azluasiaiahedail sz
Inildaeleadsduszquan) ey Wetharsivhvdaiivasduuseiu asinsesnefliou
& 1% 3 a & a aa = ! < 1 N A = v v
Ju laseasnveseadiasefindyiladaneou 91adsUusululkuIINaUvTeAmMAENINSa AY

[
1 v

9147 200-400 TuAsaU (0.2-0.4 1l.) AIP1USULAILTTULNITUNTN15U WA U2lnn
fan drutrluirsundady

v Y ao o % Y A v Ao
ﬂ']u‘V]u’W]TULLﬁﬂzﬂgﬂJaﬂUmgﬂaqﬂﬂqﬁ‘anLW@Im@WUVIiULLaQNWﬂ

9

& 2 X a
T ansiununR
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2.5.3 ¥aNN1SNN9IUYaLTaaLER1ANE
AsuresadLaeing WuruiunsiUasundsnuaadunseualidinle
Tnonse Inedlonasdadundundmdniniiuazindunsznusvansneiati agiinnis
fENEANEIUSENIRY NEsuaInLasesT AR sIedeuTivesnsualiih (Bidnasew)

Puluanshaind Jeanunsasenseualiihdenanluldauliuansisgun 2.10

Sunlight Sunlight

Front electrode (-) Sunlight

Anti-reflection coating \

N-type silicon (P+) e = ) i

B :
T ﬂ)

—p

P-type silicon (B+) ===l

fra v

Back electrode (+)

=P Current

JUN 2.10 MIVINUYRILaAUARITING

fi17; http://www3.egat.co.th

N3UT 2.10 n - type FAAoU Faagmuntvesgad fie a1sndmlanisiay

(%
¥

Yesnanseaesa Sauantfiduiilididnnsauiile Sunassuainuasenfing p - type
Faneu Aoansnethilanislaulsegaisiusen vililassaiwweternouaydedidnaseu
(oa) Weosunasnu nuaefindasyiminniduisudianasou Wethdameuvie 2 viia w0

Usgnurenueme p - n junction JeyiliAadu " lwaduaseniing " Tuanizndalafiuasing

12 v a

n - type Yaroudvegniuviiveddan diulssnevdiulugniouvslidiannseu windad

loaUzUuagU1adntoy A1untinved n - type aziuaulangisenin Front Electrode %1

U

YV Y a c

wihfduisudianaseu du p - type Faneudtegiunasenaad tassassdulngilu
loa widsnadididnasoulsUutnudnios Amumaswes p - type Fansuasiinaulangisoni
Back Electrode viwutililusisiusiulea Welluasorfindannsenu wasorindagarowm

v ax

wiaulisudidnnseunazlea vhlmAnnsedeulm Lﬁawé’q@qwaﬁgﬁLﬁﬂ@iauLLazIaaaxfiq
Lsﬁmmﬁa%’wj fu Bidnasouarislustu n - type warloaardsludatu p - type Bidnmseu
AalUs7uiudl Front Electrode uazleadslusauiufl Back Electrode iaiinssiadsasiiiy
971 Front Electrode way Back Electrode 1Asun1as AvsiAnnszualniiauy iiesaniis

annsaunazlaasziuieduaiu

Y
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2.5.4 dquussnauvaLwasuaIeing

usupdeulihinant uanwaduatefindiiosadiionasiandunn nstunld
NuazFesineadvats q wad urefuuuvoynsuifieiudusaadoulnillfgtu wadi
Yunrefulusiuulazsnaiimvinzauduni) unTaduaefing

myhwaduasonfinsliduunsiiiionnuazanlumailvldny funhvosums
\wad Usgnaude wunszandl fdunauvesnine dedinuandiluniseeliuasiuléd
warfafunsizdestunriumadsndie unawadazdedinig Jestuauduiinuin msie
dpsegnansuannanssuunansniuiu lumsusznevassedtanifinunmunazies
fupnuduiin 1wy Falaunas 33te (Ethylene Vinyl Acetate) iugu wloidunsdefiuumiu

4 IS5

NsTANAIUULTIaILNLEAd 39 dasdinsyhnseusiadanfiianuuduss wiuasnlifiaay
U A13insiasuALLTILSIvaIkHUNSEAnTmieaNe Fefarursananunisinnsaule
wuiu Asulrsrassslianwuzlukiuisgu (laminate) Feazainlunisingds drdsenau

YDIYASUAINGUARIRITUN 2.11

nszantadsey

WARUUIA 100 U,
e auNIUNY
ASAUNRINLaNY

aqdlillon Anodized \
y: -

ANSTALAUNUAIILT U ‘
~N R

Cell String

Inwesnaa
Ethylene Vinyl

Acetate
(EVA)

Tedlar/Alumminium

sandwich

=1

JUN 2.11 drulszneuvesvaduaieniing

117: http://www3.egat.co.th
2.5.5 GNWALVBINTTUALATLTIAUVDULAAUFIDTINE
autamaliihveaunawaduaseninduandusuanuduiusseninenssualin

wazh Ul SusuiiasauyavesadLaefing
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|
SH

SH

5UN 2.12 N15029R3VRITAANAITING

fi: http://www.cssckmutt.in.th

WAdLAIaNINdAILNTALNUAIBI99TANYALANIFITUT 2.12 Usznausie
wiasnuiinuasanfindsovuiuiulalon (59em0fi-1aU) WAZAIIUAIUNIUTLIUY waZADEYNTY
Aumrmsunuoynss suddy ngivualiuvasiienssuafuuuunszuansdl Jaudsiu
MINANLTULES AIUAIUVIUOUYNTY L%ﬂummmé’mmuﬁLﬁ@sﬁumﬂﬁ;m%amiaswdnﬁaﬂw
Tihfumad dumnudumusuny netudieliuseulnihludnuay lusadeundulii
Tolon Wouduaunislamaunsd 2.1 duonaveinszualnihiildanwaduasorfindiiau
nurasdsuLasefindausienszualiiihiluaniulalen LazkIuAINAIUIIUTILIY
vaznszualiilvasuhliAndussiulainluusasandu

aun139 2.2 uanausaiulni a 9alas uiiuussiulniimeenuindenanu

seninanseualiihiuaudiunueynsy

l=1"=1 —I (2.1)

V. =V+IR, (2.2)

nsswalninuean : [A]

A
o)
i)
=p.
o))}
®

AszualNANAARNLAEINA I ULAIDTAE : [A]

o))}
©

nszualwihiilvarulalen - [A]

o))}
©

o))}
©

AssalniNlranuAuAUNILYUY : [A]

LSIAUSINTINNS : [V]

<
o))
©

wssnulnirunean : [V]

<
o)}
©

AMUAIUNIUIUY : [Q]

o))}
©

AHAUNINEUNTY : [

X
o))
©
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Tumsgauevzlifinszualnihluadeundu assiududuanuduaiazinszug

Inadaundulusedudn dutanslmiuniidunisinseualuiiaunsalwaniule saiudanu

'
| [

AILAUATUNIUIUIY BedlAngaunn ilaifiguiuaudunIueunsundafiuin aunsi

2.3 Wuaun1smsaiinvesgaduasonfing Feinugiuuiannguilednamnidnd (Solid-

state physic theory)

I=1, — Sexp| ————% |—1p—— (2.3)

SH

waduawefinduanlniinssuanse lnefiuseilnihuaznszualiiiindsladusy
Anuduaduaseniing Larguugiuaamiinoifusvenyszavsnmvesunsead
waeindusynaugae nszuaianes (), wssnulniinesda (v, ) wariadunnimnes
(FF) 'g‘dﬁ 2.13 wanenseualningn19as wazuseiulndinnesda fe nssualwiivaed
wsssulnliumaaduaseingdanduaud uanssualiihgedn uwasusaiuluivaelid
nszualninduamssiulningen dufladunnnesidudndiusenitmanuuseiuluii
(Vo) Aunszualaiy (1, ) Agaviugegn uaznagauvasnszugliihdnsasiuuseiulin
2esdiadadenifoundimils venanidnsiivesifeafuanuiumuluusaeaduaseriing
Wudselomisonisfinnunginssuvesinaeadiamifing wagnsiauLHsaalaenfing
TngAnandndrusznindtussiulnindiynasaadonseualiiniigainugsganioetald
daduszrinaussdulninnasdadensrualuindnies fednunzuonszuauazusaiu

YDIYAdUAT N UARIAIgUN 2.13
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e . )

| o -_q,—:__-“\ /7i
AUNAUVDIRNUTY Ao > |
o Ve
AILATUNIU 4 l
Ve
V \ 7/ |
< R =12 e '
~ CH / |
= ’
= mp |
& yd |
= el |
€ e
Ve
/7
Ve
/7
Ve
/7
/7
Ve
o—
wsan b (V) V..

JUN 2.13 dnyarveInsslalavl s auTeugaduatefing (IV-curve)

Fin: http://www.cssckmutt.in.th

2.5.6 NSAANIINNELAaLEIIIngSULdI NG
dmsuUszmalng TunIsRnAIINMENILYad LA NNgS ULAID1RE tanAnlWH

Tlauseangnm gegn 135n1sessialull

o 174

1) Asfnfabiunsgaduatofindiuninlunefiald esain Yiswelneagly
= - v =1 a Y = Y <
wadnlanmiteuuiiduniwenisefingniuainiiangiuseniazlunnluiinns funnazidu

wwIveudiald
2) A5 NHHIGARLAIRIANE LDEILUUSBUIN 10 039A1 D9 20 89FT AUNUGY
MUY B9ANAEAYAUBINUTLNBILAIINNTENURRINAULRITaaLaIRTIng Tulaiieanse

WINTEn

a 4

2.5.7 AauanUfuaziuwlsndAyvavasuasaiing

fulsndrfyididiuriligaduasoingiused@nsainnisvitaululsag nug

1
[y |

@ ~ ° a ° & A ° ° 2
FINNU LLagﬂJ?‘n'Wllﬂr]ﬂiUIUﬂ']iwf\nﬁmquq‘lUIGﬁULLmagWUVl G]ﬁ@@f\]Uﬂqﬁuquﬂ']ujmigU‘U 39

o

' (%
a adu A

funasunuLsLasefindideddlunsasiui el

1) Anuduvaaias nszualil avludndiulnenseiuanuduveias viangnIy
’jﬂLﬁammn’J’mammqq mmaﬁlé’mﬂL%aéLmeﬁméﬁ%Qqsﬁu Turziinssulnimie
Tadunuagliuusluauanuiduveauasnnin aruiduveasildindunnnsgiude e

1%
[y o

WuYeaasnInvuiulanluanimenid Yaanllse UsnAaannmuaidantkas InnseauiIng.a

a [y & 1

Tuan nuasefngnaanfunulan FIANULTY VBIWEIILLANYINAU 100 TadIns ¢ »9.

%y, M50 1,000 T06 #i9 A5..09A5 BaAWIAU AM 1.5 (Air Mass 1.5) Wagahasanfingyinyu


http://www.cssckmutt.in.th/
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av J

60 asenfuiiulananuduvouas edidiiuuszana 75 Tadted do na.ow. wde 750
o6 do n3.uns Gedidwindy AM 2 nsdvesunasaduatorfindduagldan AM 1.5 18y
110551l UNTIAUTLANTN NV DA

2) gaumail nszualnazliuvsnmgaumgiiniudsuuvadly Tuvasussduladi oz
anaudlegnmgfigaiu delasiadoudnn 4 1 esrmiiutu awviiliussiulnihanas 0.5%
warlunsdveunieaduasoniindunsgiuildinuadssansamussunnaserindfo o
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14:00 PM 38 12.15 0.53 6.440 12.13
15:00 PM 39 12.13 0.48 5.822 12.11
16:00 PM 38.5 12.10 0.37 4.477 12.09
17:00 PM 38 12.05 0.25 3.013 12.03
ALade 36.55 11.92 0.419 5.043 11.893
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#include <PS2X_lib.h>
//mnunvIfSudaad PS2
#define PS2 DAT 31
#define PS2_CMD 33
#define PS2 CLK 35
#define PS2_ATT 37
//fvunuiIdn e
#define buzzer 8
J/fvuausemesinaoui
#define BLACK R 7

#define GO R 6

#define BLACK L 5

#define GO L 4
//fuavisolnesludafnine
#define Moter 2 3

#define Moter 12
J/fmuansifiuaite Tausau
int vall;

float val2;

PS2X ps2x;

void setup()

{

delay(1000);
Serial.begin(57600);
Serial.printin("Connecting"),
while (true)

{
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int error = ps2x.config_gamepad(PS2_CLK, PS2 CMD, PS2_ATT, PS2_DAT, false, false);

if (error == 0)

{
Serial.print(n("OK");
delay(1000);

break;



}

}

// Amusuiimuausewned Wiuw losinm
pinMode(GO_R, OUTPUT);
pinMode(BLACK R, OUTPUT);
pinMode(GO_L, OUTPUT);
pinMode(BLACK L, OUTPUT);
pinMode(Moter 1, OUTPUT);
pinMode(Moter 2, OUTPUT);
pinMode(buzzer, OUTPUT);

}

void loop()

{

ps2x.read_gamepad(false, false);
float temp;

vall=analogRead(A0);
temp=vall/4.092;
vall=(int)temp;//
val2=((val1%1000)/10.0);
Serial.println(val2);

J/EEmdn

iftval2>=10.6)

{

digitalWrite(buzzer, HIGH);

if (ps2x.Button(PSB_CIRCLE))
coast(1);

else if (ps2x.Button(PSB_PAD_UP))
forward(1);

else if (ps2x.Button(PSB_PAD DOWN))
backward(1);

else if (ps2x.Button(PSB_PAD_LEFT))
turnLeft(1);



else if (ps2x.Button(PSB_PAD RIGHT))
turnRight(1);

else if (ps2x.Button(PSB_SQUARE))
cut(l);

else if (ps2x.Button(PSB_CROSS))
stopcut(1);

delay(50);

}

iflval2<10.6)

{

digitalWrite(buzzer, LOW);

if (ps2x.Button(PSB_CIRCLE))
coast(1);

else if (ps2x.Button(PSB_PAD UP))
forward(1);

else if (ps2x.Button(PSB_PAD DOWN))
backward(1);

else if (ps2x.Button(PSB._PAD LEFT))
turnLeft(1);

else if (ps2x.Button(PSB_PAD. RIGHT))
turnRight(1);

else if (ps2x.Button(PSB_SQUARE))
cut(l);

else if (ps2x.Button(PSB CROSS))
stopcut(1);

delay(50);

}

iftval2<=10.0)

{

digitalWrite(buzzer, HIGH);

coast(1);

stopcut(1);

}
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}

//dnddsmunuieinos
void forward(int time)

{

Serial.printin("Forward");
digitalWrite(GO_R, HIGH);
digitalWrite(BLACK R, LOW);
digitalWrite(GO_L, HIGH);
digitalWrite(BLACK L, LOW);
digitalWrite(buzzer, HIGH);
delay(time),

void backward(int time)

{

Serial.println("Backward");
digitalWrite(GO R, LOW),
digitalWrite(BLACK R, HIGH);
digitalWrite(GO L, LOW);
digitalWrite(BLACK L, HIGH);
delay(time);

}

void turnlLeft(int time)

{

Serial.printin("TurnLeft");
digitalWrite(GO_R, LOW);
digitalWrite(BLACK_R, HIGH);
digitalWrite(GO L, HIGH);
digitalWrite(BLACK L, LOW);
delay(time);

}
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void turnRight(int time)

{

Serial.printn("TurnRight");
digitalWrite(GO_R, HIGH);
digitalWrite(BLACK R, LOW);
digitalWrite(GO_L, LOW);
digitalWrite(BLACK L, HIGH);
delay(time);

}

void coast(int time)

{

Serial.println("Coast");
digitalWrite(GO R, LOW);
digitalWrite(BLACK R, LOW);
digitalWrite(GO L, LOW);
digitalWrite(BLACK L, LOW);
delay(time);

}

void cut(int time)

{

Serial.print(n("cut");
digitalWrite(Moter 1, HIGH);
digitalWrite(Moter 2, LOW);
delay(time);

}

void stopcut(int time)

{

Serial.println("stopcut");
digitalWrite(Moter 1, LOW);
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digitalWrite(Moter 2, LOW);
delay(time);
}
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Summary
Microcontroller ATmegaz2560
Operating Voltage 5V
Input Voltage (recommended) 7-12v
Input Voltage (limits) 6-20V

Digital I/O Pins

54 (of which 14 provide PWM output)

Analog Input Pins

16

DC Current per 1/O 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. Imm 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 KB is used for the bootloader),
8 KB of SRAM and 4 KB of EEPROM (which can be read and written with the EEPROM library).
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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: 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. Thereis 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.

®  |2C: 20 (SDA) and 21 (SCL). Support ’C (TWI) communication using the Wire y (documentation on

the Wiring website). Note that these pins 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 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 UARTs 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 12C bus; see the documentation on the Wiring website for details. For SPI communication, use

the SPI library.
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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 bootloader and program the microcontroller through the ICSP ( In- Circuit Serial

Programming) header; see these instructions for details.

Automatic (Software) Rest

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 ATmega8U2 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 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 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 Mega 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 Mega 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.
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SONGLE RELAY

aEE— (
r—& 22 143
—_—) SONGLE RELAY RELAY 1SO9002 SRD
1. MAIN FEATURES

2. APPLICATIONS

» Switching capacity available by 10A in spite of
small size design for highdensity P.C. board
mounting technique.

¢ UL,CUL,TUV recognized.

« Selection of plastic material for high temperature and
better chemical solution performance.

* Sealed types available.

» Simple relay magnetic circuit to meet low cost of

mass production.

* Domestic appliance, office machine, audio, equipment, automobile, etc.

( Remote control TV receiver, monitor display, audio equipment high rushing current use application.)

3. ORDERING INFORMATION

SRD | XX VDC | S | L C
Model of relay | Nominal coil voltage | Structure | Coil sensitivity | Contact form
e . . ; A:l form A
SRD | 03, 05, 06509 12, 24, 4gvpC | S-Scaled type HX B:1 form B
: F:Flux free type D:0.45W C:1 form C
4. RATING
CCC FILE NUMBER:CH0052885-2000  7A/240VDC
CCC FILE NUMBER:CH0036746-99 10A/250VDC
UL /CUL FILE NUMBER: E167996 10A/125VAC 28VDC
TUV FILE NUMBER: R9933789 10A/240VAC 28VDC
5. DIMENSION(unit:mm) DRILLING unit:mm) WIRING DIAGRAM
19.1max 15 Smoy

18 2m0

7 A A |
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6. COIL DATA CHART (AT20°C)

70

Coil Coil  |Nominal| Nominal (_30i| Power‘ Pull-In | Drop-Out|Max-Allowable]
Sensitivity Voltage | Voltage | Current |Resistance|Consumption| Voltage | Voltage Voltage
Code [ (VDC) | (mA) | (Q)+10% (W) (VvDC) | (VDC) (VDC)
SRD 03 03 120 25 abt. 0.36W |75%Max. |10% Min. 120%
(High 05 05 71.4 70
Sensitivity) 06 06 60 100
09 09 40 225
12 12 30 400
24 24 15 1600
48 48 7.5 6400
SRD 03 03 150 20 abt. 0.45W |75% Max.|10% Min. 110%
(Standard) | 05 05 89.3 55
06 06 75 80
09 09 50 180
12 12 37.5 320
24 24 18.7 1280
48 48 10 4500 abt. 0.51W
7. CONTACT RATING 9.REFERENCE DATA
N SRD Coil Temperature Rise
Item FORMC FORM A /
Contact Capacity :QA fggﬁ% 10A 28VDC o . ///
Resistive Load (cos®=1) ZA 240VAC 10A 240VAC é“ Y,
Inductive Load 3A120VAC 5A 120VAC E //
(cos®=0.4 L/IR=Tmsec) 3A 28VDC 5A 28VDC g y
Max. Allowable Voltage 250VAC/110VDC__ |[250VAC/110VDC £ /
Max. Allowable Power Force  |800VAC/240W 1200VA/300W N PRI
Conlact Material AgCdO AgCdO e ermion Thhis
8. PERFORMANCE (at initial value)
Type
Contact Resistance 100m& Max. N
Operation Time 10msec Max. 7 \\_‘
Rel Time Smsec Max. E Rllcsst tinfe
Dielectric Strength 2
Between coil & contact 1500VAC 50/60HZ (1 minute) B |45 57 o3 o3 o4 03 o6 o7 B8
Between contacts 1000VAC 50/60HZ (1 minute) Gail Power (W)
Insulation Resistance 100 MQ Min. (500VDC) AdoRpecdy
Max. ON/OFF Switching
Mechanically 300 operation/min ~
Electrically 30 operation/min g ~
Ambient Temperature -25°C to +70°C g . I~
Operating Humidity 45 to 85% RH % ===
Vibration 1
Endurance 10 to 55Hz Double Amplitude 1.5mm %
Error Operation 10 to 55Hz Double Amplitude 1.5mm & L L L1 1]
Shock Current of Load (A)
Endurance 100G Min. Life Expectancy
Error Operation 10G Min. oy ————————
Life Expectancy i
Mechanically 107 operations. Min. (no load)
Electrically 10° operations. Min. (ai rated coil voliage) ooy s
Weight abt. 10grs. .y

Operations {x 10,000 ops |

!0 12 3 4 5 8
Current of Load (A)

7
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Buzzer
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Pro-SIGNAL

Features
« Black in colour

RoHS

+ With internal drive circuit Com pllant
+ Sealed structure
+ Wave solderable and washable
« Housing material: Noryl
Applications
+ Computer and peripherals
+ Communications equipment
« Portable equipment
« Automobile electronics
+ POS system
« Electronic cash register
Specifications:
Rated Voltage 16V DC
Operating Voltage 4to8vDC
Rated Current* : s30mA
Sound Output at 10em* 285dB
Resonant Frequency : 2300 £300Hz
Tone Continuous
Operating Temperature -25°C to +80°C
Storage Temperature 1-30°C to +85°C
Weight 129
*Value applying at rated voltage (DC)
Diagram
Polarity 55
Mark .\ s o
N
N\ | 7.6
\ |
! aw
B12—— i Removable Tab
1N >
1 T:;—_‘—
HF’.}“ L 06
Sound P [
p Y :..9_5.. "1'_01, Epoxy Resin
Dimensions : Millimetres
Tolerance : +0.5mm Part Number Table
Description Part Number

Buzzer, Electromech, 6V DC ABI-009-RC
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