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ABSTRACT

This project presents the design of a semi-automatic trichoderma pellet making
machine for the production of trichoderma pellets; with a diameter of 5 mm for use
in horticulture. The machine has a part for trichoderma culture the rice bran tank. It
mixing tank and pelletizing section have a switching power supply to supply power
through. The LM2596S step-down module to the arduino mega 2560 board used to
control the operation of the motor of the culture tank, the rice bran tank via relay and
to control the operation of the motor. The pelletizing part via solid state relay. The
incubator part has a color sensor, sends the values to the arduino board to monitor.
The growth of the germ after culturing and mixing with rice bran, It can choose 3
packing weights: 100 grams, 500 grams and 1 kilogram for packing into bags.

From the test of the trichoderma pellet machine, it was found that the machine
can produce an average of 9.914 kg of trichoderma per production cycle. There was a
problem with the working code. causing the arduino board not to increase the
incubation days. The part of the pelletizing operation was able to compress and had
a diameter of 5 mm. In the working part of 3 packing sizes, at 100 grams, the average
was 111.4 grams, with an error of 11.4%; at 500 grams. The average was 503.8 grams
with an error of 1.439 % at a size of 1000 grams. It an average of 1026 grams with an

error of 2.505 %.

Keywords: Trichoderma, Arduino, Color Sensor, Rice bran
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(‘17;31'1: https://www.inventor.in.th/home/wp-content/uploads/2018/09/dc-motor-02.jpg)

2.2 @AnTannaddnnans (Switching Power Supply)

aAndanesdnnats [2] Wuunasnslnnsensrusuuuunie wazaunsardsy
wsssulnanluaduliacys T dunssulnnseasiioldluaudid nvsedndlidwis iy
wnassnelWiFadu (Linear Power Supply) dausinneidwnanenaesuuuasdosinisly
mﬂ’aLLUaa‘Lumsawammﬁ’uqﬂﬁﬁul,méw’um"’mj'uLﬁmﬁ’u wAEInd NS Tnaiy 9y
Fosmsldntouvasiifluuindn uavimdndes wWelsufuumassoliidady Snaaings
wnesinwany flszavamganirluliegiiu aindamnestmwaglfidndunumay

[

Finegann wnsedlddidnvselindvuadndeosnisunasinglnndmasausfivundn


https://www.inventor.in.th/home/wp-content/uploads/2018/09/dc-motor-02.jpg

2.2.1 WENNISINUVBIEINTINLIBSTINAY (Switching Power Supply)

Andunneitimanelneiluiiesdussnauiiugiu (2] findreedefudegui
2 3uaghidudounnnilad dguosaindannesdnnarsazegfinounesines 1ilesainh
mﬁwﬁﬁgﬂammammﬁuuazmmLLiqé’uLawﬁwmé’w BIAYTENDUANY YINUAAIAU L3aiuln
AGUANGIITNIULININIAT RFI Walmes LﬁamaﬁmiymumuuasLLanLﬂu”l,v\lmwhqa
A1823933NA RS nesnsudamesisinnuduminesaeuiesimesinenisdase
wsefudugaag Aaaud uszuna 20-200 KHz mnturzruldftoutasaind il oan
LIIAUAY LBIAN AV BLUAIIZABAUINATTBINTENE LaNTousInulTey N15A9AN
ussfuaghldlasnsdoundumussfuiiondnandumdansasauay emuatlinines
niudamefihnssuainntuniedesamunsiisuulameussiuiiioning deaginar

1% o s iy v
IS INTLRE TR

SUN 2.3 23AUsENUNUgILYRIEInTN I TTNNa Y

u

(fian: https://powerelectronics-21052112.blogspot.com/2019/07/basic-switching-power-
supply.html)

2.3 #9uaqlwiln (Electric Actuator)

vdundlwih (3] agltliiinlunsdnsewmeslivauyaiAsfnielufionugunis
Jn/Uands manefundififiseunisviaudinnn egratu Gate Valve, Uw@ﬂfﬁ, 392182
Uszinn Multi Turn Sensvhauerldneliifndessumumilonidundussnndu snia
Fadtermusiugiduegrann wagyartundidannsaldyadidaiaglddnuinue niey
WEnihaeuanmavenaa Uz ldende wasdezeiniisnlifinstalnavesveanan
ageinty Ssannuidsduiomwesnsfusunmesedundey Wdunalnidianuse
wsseniu 3 Ussaniesil

2.3.1 wulWAwuuAtamasiisu (Quarter-Turn Electric Actuator)

wduliedaiiusuumsmailudnuvarmsda/da néluiianmens

wAeuiildiin 90 o Wy Ball Valve, Butterfly Valve


https://powerelectronics-21052112.blogspot.com/2019/07/basic-switching-power-supply.html
https://powerelectronics-21052112.blogspot.com/2019/07/basic-switching-power-supply.html

2.3.2 %aulnAuuuLafisu (Multi-Tern Electric Actuator)
wtulihsdedasiinsihauitedaAandigeddseulunsiaunais
iauLﬁaL’mewéamﬂﬁwLmﬂq%lﬂﬁmﬁaﬂmq@ WU Gate Valve, Globe valve
2.3.3 watulniwuuate (Linear Actuator)
wiulnlihadaiferdulnidiviauuuedeuiluuwdunsunuiiay

& & = o
Wunsugudusoumnioulssianous

2.4 9198l W1 2560 (Arduino Mega 2560)

o1melu Wi 2560 [4] Aelasinisiidvledlulasreulnsataesnszganieg unld
$ffuluned Gsnwdiiudnvauzianmsfodinndeulauivesoinslu Jusiieling
Fanulilasreulnsaaeifiunnssiuanunsaldauldadifoatulslaoflasensidoon
vadanaansmaneq3ULU Wieldauiu IDE vesmules aveudniivinlieneluduiey
wnn WWumsegrenuildrudutuamsalnanldns emeluduldlddu AVR Hundnluen
nelu ununngu auvmuanlilasaeulvsiaesvesnzna AVR tufiauviuats luduluung
Faannsadeusiesiiu USB lalanss anunsalifuasuiiumesasiolnildiduedeiuazlu
lulasreulnsiaesnzna AVR Seildruveslusunsufitawiiionin Bootloader agfluszauans
nirdlusunsuund feasndudnilusunsuiiorgnidoniuuiteuntsGenlusunsaund Vil
ansnsadeudslihandagdld neunisdenTusunsuundviili engel duendednlusunss
unsufivawilunsvilvduamselusunsusinuwesmeynsusin UART I¢ Sevinlsinnaideu
TWsunsuaslluguldidios USB to UART Aiflesneands usinislusunsusienisldlusinaea
UART fiifeidemssiidiodldnarlunsymdlusunsuunfivszanas 1-2 3unil ngueinoine

11 11 2560 Tanwazn1eusnaagui 2.4

Ui 2.4 vafnenelu win 2560 (Arduino Mega 2560)

(‘ﬁm: https://www.ai-corporation.net/2021/11/25/arduino-mega2560/)


https://www.ai-corporation.net/2021/11/25/arduino-mega2560/

2.4.1 lassadrauazunisidanuuainaneli win 2560 (Arduino Mega 2560)

Tssasrauazrnisldanuosnoinsl win 2560 fgud 2.5 fsdl

1) DC Jackdrseuvasielndenasvesuasaldlaiuln 9-12v DC

2) Regulator 5V:le@ususeaunssuluinliiuuesanaass

3) USB Connector: %83 USB 1l aaatlnanlusunsunazdsdoyauuy
oynTu USARTO

4) LED: LED wanani1svinaruanidivanlusunsuiazn1siudedayauuy
BUNTU USARTO (TX, RX)

5) LED 13: 1w build-in LED fitd eusiedu digital pin 13 iila pin f61
Ju HIGH LED 9¢fin, usiidle pin tdu LOW LED 2#u

6) MCU ATmega2560: wiiagUsyananalulasaeulnsalass

7) Power Pins: ga9s o lunasaslunisusnuosannaos (+3.3V, +5V,
GND,GND)

8) Analog Inputs: WesaredygIaouasaaUazden 10 On S1uu 16
%99 (A0 - A15)

9) Reset Button: adntnaTidnlilusunsisuviauln

10) LED: LED uanslifiessas

11) Digital Inputs/Outputs: Wa%maﬁmaauwmLLazLawﬁwm&gQLLsiwa%m 21-52

12) Serial Communications: wa%mmsﬁamnwuayﬂiu USARTO - USART3

13) PWM Outputs: we$a PWM waz Digital Input/Output fausness 2-13

5UN 2.5 lassainauazuinisidauveineineli wiin 2560

(fiwn: http://satapisat.blogspot.com/2016/10/arduino-mega2560.html)


http://satapisat.blogspot.com/2016/10/arduino-mega2560.html
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2.5 a3 (Color Sensor)

Huwesd [5] Aegunsalvieluganiemnmaiuviessuudesililunisnsaduuas
novaussnody i Laruas luwesausaulasUsunamesnienn lnelgulgesad
Tassadameuendsguil 2.6 lunsnradvdvesiandndudesfiounsaindnamuszian
Lma'aﬂ"ﬂLﬁmLLmﬁ’m%’Uﬁaﬁuﬂﬁaqﬁuﬂaﬁﬁmm’;a%’u?iLLazéffs%JU%ammmi’ﬂmm&nmﬁuﬁ
azvioulfiduwesafmudesuasduiieliiuinainetu fawesaudidalneain
B12AAUT 580nm, 540nm, 450nm LitoTaAuEMAduTsAuANT BILAT T T UALERY
Juagiumadalinusansouvaridvesianazgnuisussinn uonanidadiuvadldy

[y

wsssiuliheglulndiduees Wuwesnovauswedlasadawssiulindudndudvan

a o Y a = a

a acl v ad ! dy = = g a )
ATIANUBNISIUNMINTIITUARRM SRR Tane LED dunsdtduuasfiledfiazaig 1
< 1 o 1l = Y [y a d‘ 1% 1Y & a
uigesliddanses urliuasis Mudasseduliin YSunauasgegaiiazvioundulagiiuil
TanluvazidosainmeuasdunsdiRuuarAlenasgnAiaiions1adud
o < ¢ v v oo & a < ¢ P X o -
n1stinuguresdldlunisiansiadudvesiuiy iugesivaiidnisldaun
wanvangluszuugnamnssunIsknnduassruuinwauUaendukonnaatuuIea tawn
N3N NEVDILAINITAIUANAIINADARG B RGB LED S8UUNITITATENIINITUNNEY

TLUURDNMAGINEINAYNINATTAIUANNTEUIUNTNIRAFINATIN 182

gﬂﬁ 2.6 1 9uwa$a (Color Sensor)

(‘ﬁm: https://vvwvv.robotsiam.com/product/ZOS/L%uL%%ﬁ—tcs34725—rgb—color—sensor)


https://th.jf-parede.pt/types-sensors-with-their-circuit-diagrams
https://th.jf-parede.pt/frequency-voltage-converter-circuit-using-lm555-timer
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2.6 ¥ (C)

A [6] fo nmweeufiupeslddmsuiaulusunsuialy gniunadusniileld
JunwidmsuiaussuuyfuRnisgiing (Unix Operating System) Wun 19 IkoaauUa
Fudunwsziusiiansanseiluszuvesauislisennusings uidedesrasnim
wewuuanAeaugsentunsleuldsunsy anuduendnval wazmuwanaiululy
wriazLA3es audla 30T (Dennis Ritchie) SaldAnduimunawilmiiduundedud a.a. 1970
Tnsnmsnuruedeiiuvesuiaznwssiugirainiunwszduim Bondoin awnd wle
mwd lesuanadounndu il Wan compiler My FBaNUMYITUAUININY vilsud

N5l endusngg watiuauyiaulaainglinie American National Standard Institute

o
=® o v

(ANSI) Feiadorivuauasguresn1wdiu 1Fendn ANSI C ilenuunnsgiuvesniuly
Laluasundasiy

lassaseweslusinsunwduvsonndu 3 du

1) drusfvedlusunsuionin Preprocessing Directive Tdszyilavenlvinoulniass
nswinsla Aeunsudanalusunsy Tufifdds #include <stdio.h> lduenduneylniaes
Tiieaneslndiissyde stdioh 1wrsaulunisuvalusunsusaslagnisiinun

preprocessing directives HagAoaTUAUMBLATOINLNY # LaUD

U]
o o al

mdldszylvmaulmaesiieamesindidisulunisudalusunsy awnsalisulsd
2 sULUU Ag

- #include <Toiannaslng> asulniassazyinisdunieanesindfiszyain
Tasnnesilddmsuiusanesiidlnoany WUnirelaianeide include)

- #include “Foigaineslna” noulmasiazvinmsfumisaneiluissy 9nlaia
neSiigfufulig source code fu uddlinufazludumlasanesild fuiemnotlng
JERIGITRE

2) flerdundnueanund e fledtu main () Falusunsunru@nalusunsuazsiad
Wqﬁ%uﬁasﬂuiﬂnmamam szdiuldandefleiduiie main wlain “wdn” faiu madeu
Tusunsunuddenailadduilulily Tnsveumasilsifuazgnimvundendomans uag)
namAenIsauvesilsituaniuduilindomuny { uavarduaniingomune § ety
main() aunsaideuluguikuures void main(void) Aladanunmnewmiiouiy fie vuneay
Failardu main0 aglifensAauud Greument) Aeliinisfuanla 9 Winnuszunana
meluilsddunazaglifimsuaile 4 ndusenlvanilsitudie

3) dhuswazBeavedlusunsy Wudiveinadeoumds Welilusunsavihe

ﬂl v v
aunlaeantuull
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2.7 lnslawmasun (Trichoderma)

Foslaslawedun [7] iludordugiiiondedineglufu Mamwniiy endniuas
Surie g duundiens wulaldnniiuuemsvesdeneindu adaduledvnuasude
wulesl 1wy lafiua ngaiuakazsagea Suusnfuivivaudiududide) Jesles
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wdeuvieudddenmnsiidelsamatudeinsylndedugliaunsawsyivialdduivie
0198 wennideslaslamesundiannsondnUffuasussansfivnasnutngosvio
uleidmivisaraneniadulovendelsniin auauiifirwienteslaslamesunie
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wazdminldufindennusunusedolsefiviadonuasuuafifoanvelsn Woslaslanes
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wywdwazdnivenanuulasiamesinnunmaaeuUsEdvsnImmnIeivInTs nuInaunse
a a ‘&J a A o ;&J ! gj o s!d’ll s
AuANNTSRsRulnendeviindulUswhataiesivatuilviaelaslawesuiaiunse
ve1eiuglaag1esimsvilansdnises g ulnuindukazaiuisaesnnianlaog 98
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Hewnndivmatigiduiulsnnniesidus dmsumsinlasiawesinldauansah
lovangguuuy Inswiessiiiveduduaunhlumnzwestels siiadldnuladieiies
Apnuldauney
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Welnslawmesunivsslevidmsununsnsvslumunisungeiy wastielesiulsala
o o X
A Rl

1) aunsoanfansTuveesanvedtsaiy lnsanansanusadulounaivanddes
wulwl nngluvesduly dewalminnisesyuenduluveauidelsranasodieunn

2) aunsnanusunantesiamelsaiiy Wesiltaslawesinaiunsanluiaigdiui
Wufanssunisiasey warnsimuivendule Wedvhateiverdenasnauianssuiiie
A4 v o§ A % - Y4 & o g w1 a & -~
duiugnsediulasainuiie veneiusveutelsa vilidwmalsuandosavglsnivana
ueglussaunldaunsaneliifinanudemesuusaiuivivanla
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5) Freifinosidudnistonlinudniug wazilunistestunsdiiaievesdesi

MlmAnlsafuAnRus AU
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¥
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6) MNNUITENUNETG T InslATneSUIAIAE NG FevliRunaI Iy

[

lgdianusumusielsaldd wazdidnsnissaiulasinignlildldizeslasiamedun

JUN 2.7 Weslnslasinesin

(ﬁm: https://www.cnnbs.nl/trichoderma-gezondere-planten-en-meer-opbrengst/)
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JUN 2.8 1A3eadnudln

(ﬁm:http://vvwvv.laLLaUnkamkaset.com)

2.9 Twanamnatad (Solid State Relay)
Twdnawmediad [9] \ugunsaididnnsodndiviuiihiduaindlaslaifveiduda 14

) ! ° Y a v o a eV 1a a a Y o o I a v gy o
F1A-ABINVININRUINAANYNUILAY 1111“»38@ 13J3J‘V1uqallmﬁ vLuLﬂmL']a'ﬂ“Uﬂ']u@Jaﬂ‘ngﬂqUu@ﬂ@ﬂ

'
=

Un 2.9

g‘dﬁ 2.9 lgdnawmnsiad (Solid State Relay)

(‘l7i&l’1:Wwvv.scmashopping.com/category/226/power—control/14—1—solid—state—relay)

nsilganawesiadluldnuausaesnuuulminunrainwaigninsiad leded
wnsadanansalidyuiadunniuaumsvinulilaessnssuamudamegivedngliiulan
TlursasmuauanusITourewmemesngUn 2. 10 wenanddausaiunldnuiums

Y

AaIaINITuYeIgUnIalsnge la
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JUN 2.10 mshlednawmssiadluldam

(17';31'1: http://www.9engineer.com/index.php?m=article&a=print&article id=2500 )

) a a 1 [~ 1 | [~ | A
nshuvededaamnsiadineazsuiadu 2 dw drunsnidudiumunuuasiile
Jouuseiulninnssuansenug 3-32 V LED agdsdayanalunintilasioninaulazfeieas
ANUNADIATUIAT A1UTFA-FD93T TSNS g asIausasassunsean lvariu

Inanlaannnitwaziiengnisldnunniy

s
2.10 naniwaa (Load Cell)
anwad [10] fegunsaldianyselindfisenwuuniiielfiuaeundsunaitulsina
= =) g L% d‘ o 1 1% < o ¥ L4
wssRsvsetminfnsevinrelnanwadlvinanedudyaaliiidiwanmauuninsevedivan
% & 1o v A = o PR | e
waalagazuanuduaimdnviewseiinseiniielvigldanuaiunsaauala danelulvan

1<

\wad (Load Cell) oy 80% 1u ailsa Strain-gauge 113U 4 63 aganelu Faduaiy

[

AumunIziUasuwuaianlunuusananionsen Inedniseddusuhuuresasuiad aegui

2.11

(Y LS

JUN 2.11 1935U3duardayanualuanin1sns

(‘17;31’1: https://www.primusthai.com/primus/Knowledge/info?ID=181)


https://www.primusthai.com/primus/category?CategoryID=24&page_num=20
https://www.primusthai.com/primus/category?CategoryID=24&page_num=20
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Ivanassnnamsunadadusueifazneuaussionsiasuulamwesuin 7
viioanuinioavesiansisigninEeseglunaslusuuvurensasiaalou vind faduisas
fianunsouvanusinaniounssislndudyaalnile lnglvanwadilogvareuszianiag
woadu 2 Ussiavndne fe

1) nanaduuuliuseng (Compression Load Cell) iflnaniwadignesnuuuan
iieldussnauusnvestnanivadlnensssiaguil 2.12

2) naniwaduuuldussia (Force Load Cell) iulvanwadfignoonuuvuniiold

wsslumsiisdalvnanigadeananiudsgun 2.13

sUT 2.12 Inanwwaduuuldusenn (Compression Load Cell)
(‘ﬁm:https://wwvv.changﬂ.com/ﬂx/2021/12/23/14526/)

sUTl 2.13 Tvamwaduuuldussis (Force Load Cell)
(‘17;31’1:https://wvvvv.changﬁ.com/ﬁx/ZOZ1/12/23/14526/)
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5149717 [11] Aedruveaiavioidoruiowindn \Wuduifignindesnainudndiy 39
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a v

Uszneumetuderuudadudinlvgldunnnnszuiunsddniidnvuzandoadgui 2.14
Tneluazuiseandu 2 dw fesmeudddannistniuuiadindesazsiazidealiain
n13?nvakastadu dnduveu saninu Ju osey Aude naudunsasnulannyide nay
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I a a a A o v o § va a

598 UavNguInIaud (Gamma-Oryzanol) Nfltannzlusning viilvinalaanpelaainesen Wiy
laduilunsziadon @ivasenmsiauresssuuidon Sgosluuwuaiiniu daelunisusu
WU wazounaty gaumensaluduindlunesnane

Usgleriansidnisidn feduuvasnueansomsaiedouilulddudunanly
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< v ¢ ° o & - o ¥ < A 1% a
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5U7 2.14 $791 (Rice Bran)
(fian: https://force kmutt.ac.th/rice-bran/)
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5U# 2.15 9173 (Rice)
(Fan: https://th.wikipedia.org/wiki/417)


https://th.wikipedia.org/wiki/%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%A7%E0%B8%AA%E0%B8%B2%E0%B8%A5%E0%B8%B5
https://th.wikipedia.org/wiki/%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%A7%E0%B9%82%E0%B8%9E%E0%B8%94
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B8%B5
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a 1

a & I'4 .
2.13 9Laana3da1ny (Selector Switch)
P— § a ¢ a ¢ g v a a
Faawmasaind [13] Ao gunsalnldarvauiianisveanseualiinlilvaluniuy
spoin1s Wualednteuldiuunlunugeamnssy wu ihluussgndldiuesesdnsfiaiunse
JFuasulnunnisiauseninauniual (manual) v3e 8nludli (automation) Inen1sia
A UaNINUATNABINTS
a & 6 a 4 ] I3 =
FULUUTBITRALNBIEIATLUIDNITU 3 JULUUAD
1) wuuN1RSFIU (Knob Operation) Wualndnfeuldlugamannssy wu ldlunsiUns
Uansvinauredaiesing ddnuvaengueniegul 2.16
2) wuuiiuaalnuansaniug (lluminated Selector Switches) @115aNaAUAD UL
v01n13: - Unuuaindldegretnuianuvauzaieuandsgun 2.17
3) wuudlnayua (Key Selector Switches) imsngdmiuldauidesnisanulaensiy

1

Tngdgldanulisingus sgldamnsadaaindiieldnulalidnuaneuendagui 2.18

JUN 2.16 TidAmasaintluuansgu (Knob Operation)

u

(17'i3n: https://misumitechnical.com/technical/electrical/selector-switch/)

JUN 2.17 Fiaamasaintduuuiuatinwansaniug (Luminated Selector Switches)

(flan: https://misumitechnical.com/technical/electrical/selector-switch/)
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JUN 2.18 Hdawmesainduuuiingua (Key Selector Switches)

(17';31'1: https://misumitechnical.com/technical/electrical/selector-switch/)

3
2.14 Tugaaiua1l (Step-Down Module)
Tugaaduanii [14] WuguUnsaliiviminnudasszauusenulninssasldnvos
AMguanaaguRn 2.19 Taganunsausuduseiuomnalaaiunsadtensenalang 3 A uazly

PANN1TBUAILAY2995UAABULIDS LABS AIIUD ATRT D 4 150 kHz vl vinauLs 8y

JUTN 2.19 lugaaifiuanatl (Step-Down Module)
(fhan: https://th.cytron.io/p-lm2596-3a-buck-module-with-display)

2.14.1 #ANN19MNUVRATUARBULIBEABS (Buck Converter)
iiofiazeonuuuliliussiulniinduesnmuiidesnts fe deasuaniii
wssulatiadennaseudumioniluusazaunadawiduauding uazanunsanen
nszualwiing lnanudundenildns Tinszinsiauvesaindlunsaslnuaazieq
Ainnwiluanzegi varaindinszua nszualifiihilvannundssnelniinszuanssay

va Wuadsndiudnidenhludivanlaennszualnihdrunidsazlufuiiduiulsey die
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andldihnszualalonvzgnludalunt (Forward Bias) lidnseuarinlvinssualninilva

1 U d‘ o a ! ! 4’ g d‘
mummummmmmﬂuaammaLum’gwimgﬂw 2.20

5UN 2.20 29a5UARBUNBIWES (Buck Converter)

(Fian: http://ceemankorn.blogspot.com/2015/11/buck-converter.html)

< 4

2.15 AUB9n wSendRAGulves (Capacitive Proximity Sensor)

v
aad & 4

A3 wiendfmduwes [15] udugeinsraduinguuuldnisdudaeianiedn

[

gneenwuuniieldlanisiunningnuszian litezdulave w3e elane A waiafin,

q 99

¥ ]
[ 1Y = al

1, 140, nszan, Ay, audandn lnednuaENIINTIITUILTURY A UBTALATIUINVBLING

q

ABIN13RTITUALATIAT g UBNGIFUN 2.21

JUN 2.21 a1 @in wenTfimduies (Capacitive Proximity Sensors)

(fha: https://zentech.in.th/how_capacitive_proximity works/)
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2.16 lugavenedaraanivanaas (Module XFW-HX711)

v v

lugaveedyyinainivanwad [16] lugadmsuvenslnanwadlagunfinamnis,

A7)

Y] U av v ' U ay v 19 = 1 Y]
'J@ILLiﬂﬂu‘Vllﬂﬂ']ﬂI‘V]aﬂLaﬁaaﬁ@lﬂ(ﬂiﬂﬂqLLﬁﬁﬂuw‘l@‘ﬂgaaﬂmqu@ﬂgf]ﬂ ‘Uﬂluaqmqﬁﬂﬂ@ﬂlﬂﬁﬂaqﬂﬂ

a A

lunelulaspeulnsawesaindualilaunse lnslugadlazvinnisvenedygraesndu

Adnea 24 UnAnuwiugge Ianvazneusndagun 2.22

U 2.22 Tugavenedaygaanivanisad (Module XFW-HX711)
(fia: https://www.ab.in.th/product/259/hx711-weight-sensor-amplifier-module-load-cell)

2.17 a@3nganidu (Emergency Stop Switch)

aAndanidu [17) d8nvazaouendsgud 2.23 Juaindlingmaiosdnsnasiig 9
diesesuiummnisaianiduiienaiiniu ussdlofunanldeu fuiifisnedivy andaniau
\3eadnsnanneg iy adndgnidu asvgansvihadluiud edesiunisfng iRy

AN 9 N10199zLARTUle

g‘dﬁ 2.23 #@indanidu (Emergency Stop Switch)

(ﬁm: http://www.scmashopping.com/product/1732-emergency-stop-22mm-emas/)
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2.18 luansannue (Pilot Lamp)
Tluansaniug [18] Asvanliianin1syinaureniasdnsluaniuyaeg doufnag
aguSIgAIUAY InedivnifvdanAe vanan1uen1sinaIl W Mdwiheued, nean1sinau

, wdasoulunsanidmaun@iiniu wonainilftamisonansaniuzduy lanudussmasaly

mufiEpenuuUAMUAaNYUEAEUBNAITUN 2.24

31]1'7i 2.24 Tluansannug (Pilot Lamp)

(ﬁmz https://misumitechnical.com/technical/electrical/pilot-lamp/)
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Y

» Relay » Motor Gear

Switch

h 4

> LED > Motor

Adruino Mega 2560

Capacitive Proximity Sensor

Y

|

»  Solid State Relay P Motor

RGB Color Sensor

A

Y

T

LM25968

i

Power Supply
24V

— AC220V

UM 3.1 vdenlpesunsunsinuvesasemdnlasiamesundndinnenludd

= < o = a 3 [ <
‘\]’]ﬂE‘UV] 3.1 Lﬂu‘ua@ﬂl@ﬁ]%LLﬂillﬂ']‘iV]']\ﬁusUﬁNLﬂ'ﬁ pananlaslasinosu1g AL

=®

AdnludRlaefiongeluwii 2560 Wudussanananans dagui 3.1 1Wun1sesuienisvineu
v a ¢ [ A a s LY & = o va o c’lj
wagnthnvesgunsal Nldlunis vauveaesewdnlaslasnesundndnndnludfsiil
1) 81qelu Wwn1 2560 (Arduino Mega 2560) Y1117 USEU1aNalazAIUANINT
e nauanglueiowanlaslasinesunsnidinfsonlul@
2) WnesTwwae 24 V (Power Supply 24 V) viwtniiduunasatendsau T

Tnfudgunsal
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3) Wuwesd (Color Sensor TC534725) vimihitiarndanidolnslamesiniimie
Helluits udrdsenludiuasnoinela wih 2560

a) fad (Delay) inihivadaaaliewmes

5) weaweslunszuanss 250W (DC Motor 250W) Viwtidinaus draiielisidin
Tnaasdaaulagenin

6) uowmasluTiinszuanss 450W (DC Motor 450W) vhwdhfinaudelaslamnesanii
wnzlifus ey

7) nawwesdaluliih (Motor Valve) vuihdiidandadielisdnilvaasd ey

8) uawnediied (Motor Gear) vuwiflausuiuvosdamyuay S e,

9) &ind 1Un / U (Switch On/Off) it/ Jn 1a3eq

10) iaonueadh (LED) vhuthiwanslnao uznisviaueunsos

11) nSonddimwureuliafiulseq (Capacitive Proximity Sensor) vwthasiaduna
usspnliinugeusaueImesiaiesaylivihay

12) Tugaatnun1ay (Module Step Down LM2596) iwiiiianusesulalann 24 v
V&R

13) lupavenedyaruainivanead (Module XFW-HXT711) it ivenedaya

T o

(% a

nluanwaddmivddioneliidudygranuuiines 24 Ja dvedunadmsuiudeiu

NaALYAR I LAUAT

[y <

14) Wanwwas (Load Cell) viwmthndalasiasinesundadiaiilvaaiuiussgans

a o

15) lg@nawasiad (Solid State Relay) vuthiinindyanaludwawmes

A
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1 3.2 Waldsunsusunmsvinuauaduduneu lnesuanalindidanios 819eld win
2560 rFuAmNtugawinIfawIatunsmuludumzigelaslawesunliudrageedaln
3 o = 2 o 1 v v 1A saa 1 ' 1%
wamas 1 veu Weasuldadu oneld Wi 2560 AzsuAmdnanwuwesans AL
fnadslaledden o1l win 2560 azdadiviulunsinzidelastamasindmndudide)
Wy 1nel i 2560 Adslinemes 2 warNamasavieuiielaees111331n8931917
asnludemanuazazdslvivewes 1 yhanumunaifisuananlugawiniieniuielasie
3 A dy Y v o ¥ Y Y ~ ¢ o 1 v Y] 4
eTINTnzaauSITIIITY Weneweviauasuat 919elu Wit 2560 Agdali

URLMDITNYAYINITU
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3.3 N132INLLUUINRT
TumseonuuuIsaznanie MssenuUaTTINTBLATBINAR nsTALDsISaLn
Aedinlul
3.3.1 295Tveanddnlaslane fandninAsnlusia
NT0BNKUUNITTINLANIITUT 3.3 eilnaind adndamineddvmanyaz
elrludsfadanduiiadasniadynnluds o1neld win 2560 warlugauiing ennel
it 2560 azvimihfivszanaildiuanlugauniniuazdsteyalussdiadinu PWM Lile

a o

andyadlUiwamasiiioTun1sinuTIueLn s

~)
24v Motor Motor * M
()’ Valve 2 Valve 1
. DC DC DC
24v 24v 24v
SSR
M) (M @1
000 000 00O 000 000 00O 000 000
24v O vCC NCCOMNO NCCOMNQ NCCOMNO NCCOMNO NCCOMNQ NCCOMNQ NCCOMNO NCCOMNO
+

r——t ]
D13 From Arduino —O IN2
D24 From Arduino —O IN3
D25 From Arduino — IN4
D26 From Arduino —O IN5
D27 From Arduino —(O IN6
D28 From Arduino —O INT
D29 From Arduino —O IN8
D30 From Arduino —O IN9
D31 From Arduino —(C IN10

| O GND NOCOMNC NOCOMNC NOCOMNC NOCOMNC NOCOMNC NOCOMNC NOCOMNC NOCOMNC
L ] 00 000 000 000 000 000 000 00O
Motor (=)

9
Y]

(=t

=)
7

Valve 3

3.3 1995571V UATINAN ATl AR USRI NS MlULTR
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Y

5 Sensor (2) LAMP (1) LAMP
(3) Motor
Gear
vee
IN16 CHi8g (2) Motor
v D40 IN15 CH15 Valve
IN14 CH14
IN13 GH13 (1] Mhotor
- Gear
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D30 INT ] CH
D29 IN1O 5 cHi
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VCGC CLK D41 -
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ano™e per 043 . D26 INT o CHT 24V
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H D13 N2 CH2
2 D12 Nt GH1 m
E D11 — | enD
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L A3 D8 i N
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v |ano soa || o o (4) Switch j LED3 ‘
a7 D2 R
(3) Switch ‘ :] LED 2 ‘
GND -
:' (2) Switch :1’ LED1
- .

N
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13U 3.4 1 3unsdenselulasreulnsataesainueinensly w1 2560 fu
unPLazANAAIY Al
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A2 DTideusafiunn A3 flndss 5 Taadannuasaoinely
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119US1919)
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WAEeTiuN | https://www.eurooriental.co.th/valve-actuator/

ihisndagaving 22 SunAu 2565

NA.AS. Lmq‘mé udlsssy, AuAsn1sldau lulasaaulnsawaas Arduino N3anna: &
Bagadu, 2560
lnms sslanna, afleFeudsulusunsunen C atuaysal, uunys : lefde, 2556
HA.AT.I5EAY WINEIS, A3.995043 18 Bumy, n'ﬁ’l,%'ﬁ?aﬁlmﬂﬂma%mmuqukﬂﬁ%,
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wiaeiiun ; https://pellet-making-machine.com/Thai-pellet-market-report/feed-
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“Teanannsiad (Solid State Relay)” (szuusaulal)

waeiiun ; https://www.primusthai.com/primus/Knowledge/info?ID=122
hianssanving 22 Sunes 2565

“Inanaa (Load Cell)” (syuvooulal)

WA : https://www.changfi.com/fix/2021/12/23/14526/

ihsndagaving 22 Sunau 2565

“lyugesd (Color Sensor)” (szuupaulail)

WIESTIN : https:/th jf-parede.pt/color-sensor-working

dihiansaaving 22 Sunau 2565

“$191” (szuveeulal)

WIATINN : https:/force.kmutt.ac.th/$1913-rice-bran/
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Wiyssal gy, Yszssnaradidestudasdng, dnineuuimside

wMINeaussll, 2563

“Yuammasaing (Selector Switch)” (sxuuseulai)

WA : https://misumitechnical.com/technical/electrical/selector-switch/
ihanssanving 22 Sunau 2565

“Tugaaifiua1iil (Step-Down Module)” (szuvasula)

waeiiun ; http://ceemankorn.blogspot.com/2015/11/buck-converter.html
fanssaniing 22 Sunau 2565

“prundiin nEendfimduies (Capacitive Proximity Sensors)” (sguusaulai)
waeiiun ; https://factomart.com/principle-of-capacitive-proximity-sensor/
dihianssaniing 22 $unau 2565

“Ugavengdygrnanivanisas (Module XFW-HXT711)” (ssuusaula)
WAETiN - https://www.ab.in.th/product/259/hx711-weight-sensor-amplifier-
module-load-cell

dihilansaaving 22 Sunau 2565

“ainganiau (Emergency Stop Switch” (szuvesulat)

WIETiN - https://my.factomart.com/products/push-button-pilot-lamp-
industrial-control-station-equipment/emergency-switch

dihiansaanving 22 Sunau 2565
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Wi : https://misumitechnical.com/technical/electrical/pilot-lamp/)
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TUsunsumsineuvasennely

#include <virtuabotixRTC.h>
#include <EEPROM.h>
#include <Wire.h>

#include "Adafruit TCS34725.h"

'
=

//dumsdenldlausiiefnseiuvesnenely
L

//Jumsdenldlaussiiefnsoiuuesnonely

{ a - .1

//Jumssenldlavsimefindeiuuesneins

//dumsdenldlausiiefnseiuvesnenely

Adafruit TCS34725 tcs = Adafruit TCS34725(TCS34725 INTEGRATIONTIME 50MS,

TCS34725 GAIN_4X);
virtuabotixRTC myRTC (41, 42, 43),
#include "HX711.h"

float calibration factor =34779.00;
#define zero factor 8535481
#define DOUT A3

#define CLK A2
float offset=0;

float get units_kg();

int relayl = 12;

int relay2 = 13;

int relay3 = 24;

int relayd = 25;

int relay5 = 26;

int relay6 = 27,

int relay7 = 28;

int relay8 = 29;

int relay9 = 30;

int relay10 = 31;
int relayll = 32,
int relay12 = 33;
int sensor = 40;

inti=0;

int swl =7;

int sw2 = §;

int led2 = 3;

//dsgnan clk, dat, rst lugauin

//\gaAtniinluanigad

//AnBunulvanas

'
v a

//Usen@wn DT Lanaasii

//Usenevn SCK Tnanwad

L3

//Usenavnsiad

3

//UsemEvssad

EN

//UsemEvssad

o

//UsEnAvN5 LA

3

//UsemAvssad

3

//UsemEvssad

L3

//Usenavnsiad

s

//Usemevsead

s

//Usemevsead

6

//Usenavnsiad
//UsenAvnsiad
//Usenavnsiad

//USeMEYWTUTDS

//@INTNIZLTD
//a@InTnanaw
/Wy



int sw3 = 9;

int led3 = 4;
int swd = 10;
int ledd = 5;
int swh = 11;
int led5 = 6;
int state = 0;

int statesw2 =

//@39% 100 nSu
// 100 n5u
//@ind 500 n3u
// 500 n3u
//&@n% 1 Alansy
/el 1 Alansu

0;

int statesw = 0;

int stateday = 1,
int secplus = 0;
int statewl = 0;
int statew2 = 0;

int statew3 = 0;

byte data0;
byte datal;
byte data2;
byte data3;
byte datad;
byte data5;
int dataé;

int data7;

int datas;

byte data9;
byte statel,;

void setup () {

//Usgna state U
//UsgnA state Ui
//Usgna state 100 N5
//Usgnel state 500 U
//Usgnd state 1 Alansu

// WuilsdduAuaiianas EEPROM

/A dunsganisinsefulg Lo Sa

tcs.begin();

if (tcs.begin()) {

Serial.printin("Found sensor");

}else {



Serial.printin("No TCS34725 found

while (1);
}

// UsgmAsaudsaunm Le1eing
pinMode(sensor,INPUT);
pinMode(sw1, INPUT_PULLUP);
pinMode(sw2, INPUT_PULLUP);
pinMode(sw3, INPUT PULLUP);
pinMode(swd, INPUT_PULLUP);
pinMode(sw5, INPUT_PULLUP);
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(ledd, OUTPUT);
pinMode(led5, OUTPUT);
pinMode(relay1, OUTPUT);
pinMode(relay2, OUTPUT);
pinMode(relay3, OUTPUT);
pinMode(relayd, OUTPUT);
pinMode(relay5, OUTPUT);
pinMode(relay6, OUTPUT);
pinMode(relay7, OUTPUT);
pinMode(relay8, OUTPUT);
pinMode(relay9, OUTPUT);
pinMode(relay10, OUTPUT);
pinMode(relay11, OUTPUT);
pinMode(relay12, OUTPUT);
digitalWrite(relay1, HIGH);
digitalWrite(relay2, HIGH);
digitalWrite(relay3, HIGH);
digitalWrite(relay4, HIGH);
digitalWrite(relay5, HIGH);

... check your connections");

60



61

digitalWrite(relay6, HIGH);
digitalWrite(relay7, HIGH);
digitalWrite(relay8, HIGH);
digitalWrite(relay9, HIGH);
digitalWrite(relay10, HIGH);
digitalWrite(relay11, HIGH);
digitalWrite(relay12, HIGH);
scale.set_scale(calibration_factor);
scale.set offset(zero_factor);

// fuilsidunsidnaavesugauing
// seconds, minutes, hours, day of the week, day of the month, month, year

myRTC.setDS1302Time(20, 51, 4, 7, 6, 6, 2023);

void loop () {
// put your main code here, to run repeatedly:
con ();

sw ();

}
//M39379ANaA
void tcs1(){
uintlé tr, g, b, c, colorTemp, lux;
tcs.getRawData(&r, &g, &b, &),
colorTemp = tcs.calculateColorTemperature_dnd0(r, g, b, c);
lux = tcs.calculateLux(r, g, b);
if((r>=95 && r<=115)&& (g>=124 && g<=165) && (b>=88 && b<=125))
{

else



state = 1;
int day = (myRTC.dayofmonth);
int month = (myRTC.month);
int dayT = day+1;
int hourl = myRTC.hours;
int minl = myRTC.minutes;
int secl = myRTC.seconds;
secplus = secl+5;
if(secplus>59)
{

secplus = secplus-60;
}
EEPROM.write(0,hour);
EEPROM.write(1,min1);
EEPROM.write(2,secl);
EEPROM.write(3,dayT);
EEPROM.write(4,secplus);
EEPROM.write(5,state);
EEPROM.write(6,day);
EEPROM.write(7,month);

}

void con(){
myRTC.updateTime();
Serial.print("Current Date / Time: ");
Serial.print(myRTC.dayofmonth);
Serial.print("/");
Serial.print(myRTC.month);
Serial.print("/");
Serial.print(myRTC.year);
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Serial.print(" ");

Serial.print(myRTC.hours);

Serial.print(":");

Serial.print(myRTC.minutes);

Serial.print(":");

Serial.printin(myRTC.seconds);

// Delay so the program doesn't print non-stop

//delay(500);

}
void sw()
{
int x = digitalRead(sw1);
int y = digitalRead(sw2);
int wl = digitalRead(sw?3);
int w2 = digitalRead(swa);
int w3 = digitalRead(sw5);
int sensorl = digitalRead(sensor);
String data = String(get_units_kg()+offset, DEC_POINT);
//Serial.println(x);
if(x==0)
{
state = 1;
int hourl = myRTC.hours;
int minl = myRTC.minutes;
int secl = myRTC.seconds;
int day = (myRTC.dayofmonth);
int month = (myRTC.month);
int yearl = 2023;
secplus = secl+5;
int dayT = day+7;
if(secplus>59)
{
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}

secplus = secplus-60;
}
EEPROM.write(0,hourl);
EEPROM.write(1,min1);
EEPROM.write(2,secl);
EEPROM.write(3,dayT);
EEPROM.write(4,secplus);
EEPROM.write(5,state);
EEPROM.write(6,day);
EEPROM.write(7,month);
EEPROM.write(8,year1);

// uilaidunisauaudanay

if

{

(y==0)

statesw?2 =! statesw2;

if(statesw2==1)

{
digitalWrite(relay2,LOW);
digitalWrite(relay3,LOW);
digitalWrite(relay4,LOW);
digitalWrite(relay5,LOW);
digitalWrite(relay7,LOW);

}

else

{
digitalWrite(relay2,HIGH);
digitalWrite(relay3,HIGH);
digitalWrite(relay4,HIGH);
digitalWrite(relay5,HIGH);
digitalWrite(relay7,HIGH);
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}

//n150191UA State U89 Switch

digitalWrite(relay6,LOW);
digitalWrite(relay8,LOW);
delay(5000);

digitalWrite(relay6,HIGH);
digitalWrite(relay8,HIGH);

iflwl == 0)

{

}

statewl

1l
—

else iflw2 == 0)

{

}

statew?2 = 1;

else iflw3 == 0)

{

statew3 = 1;

data0 = EEPROM.read(0);
datal = EEPROM.read(1);
data2 = EEPROM.read(2);
data3 = EEPROM.read(3);
datad = EEPROM.read(d);
data5 = EEPROM.read(5);
data6 = EEPROM.read(6);
data7 = EEPROM.read(7);
data8 = EEPROM.read(8);
data9 = EEPROM.read(9);
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Serial.print("day ");
Serial.print(data6);
Serial.print("/");
Serial.print(data7);
Serial.print("/");
Serial.print(data8);
Serial.print(" ");
Serial.print(data0);
Serial.print(":");
Serial.print(datal);
Serial.print(":");
Serial.print(data2);
Serial.print(" ");
Serial.print(data0);
Serial.print(":");
Serial.print(datal);
Serial.print(":");
Serial.println(datad);

//dusunsviaumsin
if((state == 1 || datab==1) && data0 == myRTC.hours & & datal == myRTC.minutes
&& data2 == myRTC.seconds)
{
digitalWrite(relay1,LOW);
digitalWrite(relay 1,LOW);
digitalWrite(relay11,LOW);
digitalWrite(relay12,HIGH);
}
else if ((state == 1 || data5==1)&& data0 == myRTC.hours && datal ==
myRTC.minutes && datad == myRTC.seconds)
{
digitalWrite(relay1,LOW);
digitalWrite(relay1,LOW);



digitalWrite(relay11,LOW);
digitalWrite(relay12,HIGH);

}
else if (data3==myRTC.dayofmonth)
{

state = 0;

EEPROM.write(5,state);

digitalWrite(relay1,HIGH);
digitalWrite(relay 1,HIGH);
digitalWrite(relay11, HIGH);
digitalWrite(relay12,LOW);

//Eonthwiin

// 100g

if (statewl == 1 && sensorl == 1)

{
digitalWrite(relay1,LOW);
digitalWrite(relay2,LOW);
digitalWrite(relay9,LOW);

delay(5000);
digitalWrite(relay9,HIGH);
}
else if(statewl == 1 && sensorl == 0)
{

digitalWrite(relay1,HIGH);

digitalWrite(relay2,HIGH);
}
else if (statewl == 1 && sensorl == 1 && data == "100")
{

digitalWrite(relay1,HIGH);

digitalWrite(relay2,HIGH);



digitalWrite(relay10,LOW);
delay(5000);
digitalWrite(relay10,HIGH);
statewl = O;

}

// 500g

if (statew2 == 1 && sensorl == 1)

{
digitalWrite(relay1,LOW);
digitalWrite(relay2,LOW);
digitalWrite(relay9,LOW);
delay(5000);
digitalWrite(relay9,HIGH);

}

else if(statew2 == 1 && sensorl == 0)

{
digitalWrite(relay 1,HIGH);
digitalWrite(relay2,HIGH);

}

else if (statew2 == 1 && sensorl == 1 && data == "500")

{
digitalWrite(relay 1,HIGH);
digitalWrite(relay2,HIGH);
digitalWrite(relay10,LOW);
delay(5000);
digitalWrite(relay 10,HIGH);

statew? = O;

// 1000g
if (statew3 == 1 && sensorl == 1)

{
digitalWrite(relay1,LOW);
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digitalWrite(relay2,LOW);
digitalWrite(relay9,LOW);
delay(5000);
digitalWrite(relay9,HIGH);

}

else if(statew3 == 1 && sensorl == 0)

{
digitalWrite(relay 1,HIGH);
digitalWrite(relay2,HIGH);

}

else if (statew3 == 1 && sensorl == 1 && data == "500")
{

digitalWrite(relay 1,HIGH);

digitalWrite(relay2,HIGH);

digitalWrite(relay10,LOW);

delay(5000);

digitalWrite(relay 10,HIGH);

statew3 = 0;

delay(500);

//mswdasadu nn

}

float get units_kg()

{

}

return(scale.get_units()*0.453592);
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TCS3472

COLOR LIGHT-TO-DIGITAL CONVERTER

with IR FILTER

TADS135 - AUGLIST 2012

Register Set

The TCS3472 is controlled and monitored by data registers and a command register accessed through the
serial interface. These registers provide for a variety of control functions and can be read to determine results
of the ADC conversions. The register set is summarized in Table 3.

Table 3. Register Address

ADDRESS RESISTER NAME RW REGISTER FUNCTION RESET VALUE
-— COMMAND W Specifies register address 000
O=00 ENABLE RW | Enables states and interrupts 000
O ATIME AW | RGEC time OxFF
=03 WTIME AW | Wait fime OxFF
Om04 AILTL RW | Clear interrupt low threshold low byte 000
=05 AILTH RW | Clear interrupt low threshold high byte 000
Ox06 AIHTL RW | Clear intarrupt high threshold low byte 000
0x07 AIHTH RW | Clear interrupt high threshold high byte 000
Ox0C PERS RW | Intarmupt persistence fitter 000
O=0D CONFIG RW | Configuration 000
OeDF CONTROL AW | Conirol 0200
Ox12 18] R Device ID D
0x13 STATUS R Device status 000
Ox14 CDATAL R Clear data low byte 000
=15 CDATAH R Clear data high byta 000
0x16 RODATAL R Red data low byte 0200
0x17 RDATAH R Red data high byte 0200
0x18 GDATAL R Green data low byte 000
0x19 GDATAH R Green data high byte 000
Ol A BDATAL R Blue data low byte 000
x1B BOATAH R Blue data high byte 0200

The mechanics of accessing a specific register depends on the specific protocol used. See the section on [2c
protocols on the previous pages. In general, the COMMAND register is written first to specify the specific
control-status-data register for subsequent read/write operations.
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TCS3472
COLOR LIGHT-TO-DIGITAL CONVERTER
with IR FILTER

TADS135 - AUGUST 2012

RGBC Interrupt Threshold Registers (0x04 — 0x07)

The RGBC interrupt threshold registers provides the values to be used as the high and low trigger points for
the comparison function for interrupt generation. If the value generated by the clear channel crosses below the
lower threshold specified, or above the higher threshold, an interrupt is asserted on the interrupt pin.

Table 8. RGBC Interrupt Threshold Registers

REGISTER ADDRESS BITS DESCRIPTION
AILTL el 70 RGBC clear channel low threshold lower byte
AILTH 005 70 RGEC clear channel low threshold upper byte
AIHTL 0B 70 RGEC clear channe! high threshold lower byte
AIHTH 007 T:0 RGBC clear channel high threshold upper byte

Persistence Register (0x0C)

The persistence register controls the filtering interrupt capabilities of the device. Configurable filtering is
provided to allow interrupts to be generated after each integration cycle or if the integration has produced a result
that is outside of the values specified by the threshold register for some specified amount of time.

Table 9. Persistence Register

7 6 5 4 3 2 1 0
Address
PERS Reserved APERS 0x0C
FIELD BITS DESCRIPTION
PPERS FE Reserved
APERS 30 Interrupt persistence. Controls rate of interrupt to the host processor.
FIELD VALUE | MEANING INTERRUPT PERSISTENCE FUNCTION
0000 Evary Every RGBC cycle generates an internupt
0001 1 1 clear channel valwe outside of threshold range
0010 2 2 clear channel consecutive valuss out of range
0011 3 3 clear channel consecutive values out of ranges
0100 5 5 clear channel consecutive values out of ranges
0101 10 10 clear channel consecutive values out of range
o110 15 15 clear channel consecutive values out of range
o111 20 20 clear channel consecutive values out of range
1000 25 25 clear channel consecutive values out of range
1001 30 30 clear channel consecutive values out of range
1010 35 35 clear channel consecutive values out of range
1011 40 40 clear channel consecutive values out of range
1100 45 45 clear channel consecutive values out of range
1101 50 50 clear channel consecutive values out of range
1110 55 55 clear channel consecutive values out of range
1111 &0 60 clear channel consecutive values out of range




92

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



93

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



94

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



95

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



96

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



971

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



98

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



99

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



100

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



101

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



102

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



103

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



104

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



105

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



106

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



107

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



108

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



109

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



110

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



111

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



112

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



113

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



114

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



115

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



116

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



117

wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunisen

lunsdllag visdu Bnnanuilndaudadlienuasnesendadiavetenaisynasaminisinltuly



118

w Arduino® MEGA 2560 Rev3

Features

a ATmegal360 Processor

m Upte 1§ MIPS Throughput at 16MHz

m 136k bytes (of which Bk iz uzed for the bootloader)
m 4k bytes EEPEOM

s 3k bytes Intermal SRAM

w 31 = B General Purpoze Working Registers

p Feal Time Counter with Separate Qscillator

m Four B-bit PWM Channelsz

w Four Programmable Serial USART

s Controller/Peripheral 3PI Serial Interface

u ATmegalsUz

s Upte 16 MIPS Throughput at 16 MHz

s 16k bytes ISP Flazh Mamory

a 512 bytes EEPROM

m 512 bytes SRAM

s USART with 5PI master only mods and hardware flow centrol (RTS/CTS)

w Master/Slave SPI Serial Interface

a Sleep Modes

n ldle

s ADC MNeize Feduction
5 Power-zave

n Power-dovm

m  Standby

g Extended Standby

a Power

s USE Connection

w External AC/DC Adapter
a LD

s 34 Digital
w 18 Analog
s 15 PWM Output
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1 The Board

Arduino® Mega 2560 15 2 successor board of Arduino Mega, it is dedicated to applications and projects that reguire
large number of input cutput pins and the use cases which need high processing power. The Arduine® Mega 23560

comes with a much larger set of I0s when we compars 1t with traditional Uno board considering the form factor of

both the boards.

1.1 Application Examples

m Hoboties: Featuring the high processing capacitity, the Arduing Mega 2560 can handle the extenzive robotic
applications. It 15 compatible with the moter controller shield that enables it to control multiple motors at an
instance, thus making it perfect of robotic applications. The large number of I/'0 pins can accommeodate many

robotic sensors as well.

m 3D Printing: Algorithms play a significant rele in implementation of 3D printers. Arduine Mega 2560 has the
power to process these complex algerithms reguired for 3D printing. Additionally, the slight changes to the
code iz sasily possible with the Arduino IDE and thus 3D printing programs can be customized according to

user requirements.

m Wi-Fi: Integrating wireless functionality enhances the utility of the applications. Arduino Mega 2560 1=
compatible with WiFi shields hence allowing the wirslass features for the applications in 3D printing and

Robotics.

1.2 Accessories

1.3 Related Products

s Arduine® Uno Rev 3
g Arduino® Nano
s Arduino® DUE without headers
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4 Board Operation

4.1 Getting Started - IDE

If vou want to program vour Arduine® MEGA 2560 while offline vou need to install the Arduino® Desktop IDE [1]
To connect the Arduino® MEGA 1580 to vour computer, vou'll need a Tvpe-BE USE cable. This alse provides power
to the board, az indicated by the LED.

4.2 Getting Started - Arduino Web Editor

All Arduino® boards, including thiz one, work out-of-the-box on the Arduino® Web Editor [2], by just installing a

simple plugin.

The Arduino® Web Editor is hosted online, therefore it will alwavs be up-to-date with the latest features and
support for all boards. Fellow [3] to start coding on the browser and upload vour zsketches onto vour board.
4.3 Sample Sketches

Zample sketches for the Arduino® MEGA 2360 can be found either in the “Examples™ menn in the Arduino® IDE

4.4 Online Resources

Wow that you have gone through the bazics of what vou can do with the board you can explore the sndless
poszibilities it provides by checking exciting projects on ProjectHub [5], the Arduino® Library Refersnce [6] and the

online store [7] where you will be able to complement your board with sensors, actuators and more.

4.5 Board Recovery

All Arduino boards have a built-in bootloader which allows flashing the board via USE. In case a sketch locks up the
processor and the board iz not reachable anvmore via USE it iz possible to enter bootloader mode by double-

tapping the rezet button rizht after power up.
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1 WC NC Not Connected
2 IOREF I0REF Reference for digitzl legic V - connactad te 3V
3 Flasz Fasat Flasz
4 +W13 DPrwer +3V3 Power Rail
) +W Power +5V Power Rail
@D Prwer Ground

7 @D DPower Ground
g VI Powar Valtage Input
o Al Anzloz Analog input 0 /GPIO
10 Al Amzlos Analog input 1 /GPIO
11 A7 Anzlos Analog input 2 /GPIO
12 A3 Anales Analog input 3 /GPIO
13 Ad Amzlo= Analog input 4 /GPIO
14 AS Anzloz Analog input 5 /GPIO
15 Af Amzlos Analog input § /GPIO
16 AT Anzlos Analog input 7 /GPIO
17 AR Amzlos Analog input 8 /GPIO
18 A Anzloz Analog input 9 /GPIO
12 AlD Amzlos Analog input 10 /GPIO
fil All Anzlos Analog input 11 /GPIO
11 AlZ Amzlos Analeg input 12 /GPIO
n Al3 Amzlos Analog input 13 /GPIO
] Al4 Anzloz Analog input 14 /GRIO
M4 Al Amzlos Analog input 15 /GPIO

5.2 Digital
1 D215CL Digital Input/T2C Digital input 21/12C Dataline
2 DMVED Drigital InputT2C Digital input 20/12C Dataline
3 AREF Disital Analog Refersnce Voltage
4 GHD Power Ground
¥ IHE} Drigital (I Digital input 13/GPIO
§ D12 Drigtal (IO Digital input 12/GPIO
T DIl Drigital (IO Digital inpot 11/GPIC
2 Dl Drigital I Digital input 10/GPIO
g ] Drigital I Digital inpat 9/GPIO
1 ] Drigital (I Digital inpat 8/GPIO
11 o7 Drigtal (IO Digital inpat 7/GPI0O
12 Dé Drigital (I Digital inpat 6/GPI0
13 D3 Drigital (I Digital inpat 3/GPIO
14 4 Drigital IO Digital input 4/GPI0
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5.3 ATMEGAL6U2 JP5

1 FE4 Inmtemma] Serial Wire Debug
2 2=l Inmtema] Serial Wire Debug
3 =k Imtemmal Zerial Wire Debug
4 BE7 Imtemmal Zerial Wire Debug

£.4 ATMEGALGUI IC5PL

“Fin Function Dezcription
1 CIPO Caontroller In Peripheral Out
1 +W Dower Supply of 3V
3 5CK Serial Clack
4 CORT Cantroller Out Peripheral In
¥ RESET Flasat
i [E Ground

£.5 Digital Pinz D22 - D53 LHS

Pin Function Tvpe Dewxcription
1 +5V Browwer Power Supply of 3V
1 D Digitzl Drigital input 22/GPIO
3 D4 Digitzl Drigital input 24/GPIO
4 D Drigitzl Drigital input 26/GPIO
] D1 Digitzl Digital input 28/GPIO
[ D30 Digitzl Drigital input 30/GPIO
T D3z Digital Drigital input 32/GPIO
H D34 Drigital Digital input 34/GPIO
9 D3 Digital Digital input 36/GPIO
10 D3z Digitzl Drigital input 38/GPIO
11 D40 Digitzl Drigital input 40/GPIO
12 D4z Digitzl Drigital input 42/GPIO
13 D44 Drigitzl Drigital input 44/GPIO
14 D44 Digitzl Digital input 46/GPIO
15 D42 Digitzl Digital input 48/GPIO
16 i} Digital Digital input 30/GPIO
17 D32 Drigital Digital input 31/GPIO
18 @D Power Groumd
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5.6 Digital Pinz D21 - D53 KHS

“Fin Fanction Trpe Dexcription
1 +5V Powver Power Supply of 3V
1 ik Dizital Digital input 23/GPIO
3 DB Dizital Digital input 25/GBI0
4 D7 Dizital Digital input 27/GPIO
3 oM Dizital Digital input 28/GPIO
[ D3l Dizital Digital input 31/GPIO
7 D33 Digital Digital input 33/GPIO
3 D35 Digital Digital input 35/GPIO
9 037 Digital Digital input 37/GPIO
10 D3 Dizital Digital input 38/GPIO
11 D4l Dizital Digital input 41/GPIO
12 D43 Dizital Digital input 43/GPIO
13 D43 Dizital Digital input 43/GPIO
14 D47 Dizitzl Digital input 47/GBIO
15 D49 Dizital Digital input 48/GPIO
16 D3l Dizital Digital input 51/GPIO
17 D33 Dizital Digital input 33/GPIO
18 D Prower Ground

6 Mechanical Information

6.1 Board Qutline

53mm

H)-' 75mm

Q

99mm

33mm

;
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8 Declaration of Conformity to EU RoHS & REACH 211
01/19/2021

Arduine boards are in compliance with RoHS 2 Directive 2011/85/EU of the European Parliament and FoHS 3
Directive 2015/863/EU of the Council of 4 June 2015 on the restriction of the uze of certain hazardou: substances in

elactrical and electronic eguipment.

Substance Maximum Limit (ppm})
Lead (Pb) 1000
Cadmium (Cd) 100
Mercury (He) 1000
Hexavalent Chromium (Cré+) 1000
Poly Erominated EBiphenyl: (PEE) 1000
Poly Brominated Diphenyl ethers {PEDE) 1000
Biz(2-Ethyvlhexyl} phthalate (DEHP) 1000
Eenzyvl butvl phthalate (EBP) 1000
Dibutyl phthalate (DEP) 1000
Diizobutyl phthalate (DIER) 1000

Exemptions : Mo exemptions are claimed.

Arduine Boards are fully compliant with the related raguirements of European Union Fegulation (EC) 1907 /2008
concerning the Regiziration, Evaluation, Authorization and Restriction of Chemicals (FEACH). We declare none of
the SWVHCs (https: fecha.europa.eu/web/guest/candidate-list-table), the Candidate List of Substances of Very High
Concern for authorization currently releazed by ECHA| iz prezent in all products (and alze packagzs) in gquantities
totaling in a concentration equal or abave 0.1%. To the best of our knowledge, we also declare that our products

do mot contain any of the substances listed on the "Authorization List" (Annex XIV of the REACH regulations) and
Subsztances of Very High Concern (3VHC) in anv significant amounts as specified by the Annex XVII of Candidate list

publizhed by ECHA (European Chemical Agency) 1007 /2006/EC.
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0 Conflict Minerals Declaration

As a global supplier of electronic and electrical components, Arduing is aware of our oblizations with regards to
laws and regulations regarding Conflict Minerals, specifically the Dodd-Frank Wall Street Reform and Consumsr
Protection Act, Saction 1302, Arduino does not directly source or process conflict minerals such as Tin, Tantalum,
Tungsten, or Gold. Conflict minerals are contained in our products in the form of solder, or as a component in
metal alleys. As part of our reasonakble doe dilizence Arduino has contacted component suppliers within our supply
chain te verify their continued compliance with the regulations. Based on the information received thus far we

declare that our products contain Conflict Minsrals sourced from conflict-free areas.

10 FCC Caution

Any Changes or modifications not expressly approved by the party responsible for compliance conld void the user’s

znthority to operate the equipment.

This device complies with part 15 of the FCC Rules. Operation i3 subject to the following twe conditions:

{1} This davice may net canse harmful interference

{2} this device must accept any interference received, including interference that mav cause ondesired operation.

FCC RF Radiation Exposure Statement:

1. Thiz Tramsmitter must not be co-located or operating in comjunction with amy other antenna or transmitter.
2. This equipment complies with RF radiation exposure limits set forth for an uncontrelled environment.

3. Thiz equipment should be irstalled and operated with minimum distance 20cm between the radiator &

yveur body.

English: User manunals for licence-exempt radio apparatus shall contain the fellewing or eguivalent netice in a
conspicwous location in the user marual or alternatively on the device or beth. This device complies with Industry

Carada licence-exempt RES standard(s). Operation is subject to the following two conditions:

{1} this device may not cause interfersnce

{2} this device must accept any interferance, including interference that may cauze undssired eperation of the
device

French: Lz présant appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de
licence. L'exploitation est autorisée aux deus conditions suivantes :

{1} 1" appareil nedoit pas prodoire ds brouillage

(2} I"utilizatenr de 1'apparsil doit 2ccepter tout bronillage radiodlectrique subi, méme =i l= brouillage est susceptible

d’en compromettre le fonctionnement.
IC SAR Warning:

English This equipment should be installed and operated with minimom distance 20 cm between the radiator and

yveur body.
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French: Lors de 1" installation ot de 1" expleitation de ce dispositif, la distance entre le radiateur et le corps est d "au

moins 20 cm.
Impertant: The operating temperature of the EUT can’t exceed 85°C and shouldn’t be lower than -40°C_

Hereby, Arduine S.r.l. declares that this product is in compliance with 2ssential requirements and other relevant

provisions of Diractive 201453/EU. This product 1z allowed to be used in all EU member states.

11 Company Information

Company Addrass Arduine S3REL, Via Andrea Appiani 25, 20900 Menza MB, Italy

12 Reference Documentation

Arduino IDE e v axdnine o an Main Software

(Deasktop)

Arduino IDE (Cloud) hittps.//create.arduino.ec/editor

Cloud IDE Gettinz hittps.//ereate ardui jecthh/ Arduing_Genuing setting-started-with-arduina-
Started web-editor-4bieda

Arduine Pro Wabsite Ittpe /v arduing co/pro

Project Hub hittpe://ereate.arduine.co/projecthubTby - id=11332&sort=trending
Library Referance hittpe /v arduing co/reference/en/librariss/

Online Store hittps //store arduino ce/

13 Revision History

29/09/2020 1 First Releaze
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