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ABSTRACT

This project presents the preparation of roti dough. by using semi-automatic
machines to replace the use of human power to knead the ingredients together Use
the Arduino board and load cell to weigh the ingredients to the specified values. It has
programmed 3 modes of weight: 1 kg. 2 kg. and 3 kg. It has a warning mode to rest the
dough for 40 minutes and has a dough cutting mode to make roti dough.

Roti dough preparation machine Semi-automatic can mold the dough to a
similar size. The error is within 1.5 g¢. The unit is equipped with a load cell used to
weigh the ingredients and released through the motor valve into the kneading tank
and can knead raw materials such as flour, oil, water, melted butter and eggs according

to the mixing ratio. and get the desired toughness (20 cm.)

Keyword: Arduino, Motor, Motorized Valve, Semi-Automatic
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6) Favirguian waglvlddnaueny
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4) NAaINITVINUUD
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6) Favirguian waglla
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YULVAVBINITANYT UseleviNna1ninaglasu LAUTUABUANSAMENIIU LazlASIas 19989
USeyaiinus
at' & P = aa A Y ) a a A o wa =
il 2 luunilagnantmguineidesiulassnueioasnseuwdslsinednlula &
gilduusznaunany Aouasaenelung 2560 (Arduino Mega 2560), Inanlwad (Load
Cell), 4aimas (Motor), a3ad (Switch), ladnawnn3iad (Solid State Relay), luga XFW-
HX711, @3nTanesdwnans (Switching Power Supply), Nownasiias (Gear Motor), 1w
LUsNLNeS (Safety Breaker), UoL403 (Buzzer), 1 ulg038 uns1Lsnns193u3ng (nfrared
Photoelectric Sensor), tlwaanwaud (Pilot Lamp), IﬂJ(ﬂUa? va e (Module Relay), LN ®4
(Sprocket), @181 (Belt), 14 (Chain), Tsduasna18 (Solenoid Valve) Wag193sanusisy
wuvaLiun (Step-Down Converter) Tagiianlglunisusenau Andsaudulasenutiud
und 3 Tuunilagnaiie nseanwuuLasaasauwdlsinednlul@ Jeasiivden
LPBLUATULERIAANNNTVINTUVDLAT DIUIALTILTH LHURILEAIN1TITNUIRIUSIATY NS
591995388 N1sanmevedlulasAaUlnTalans NSYNIUVBIFILATEY NSEBNLUULATIASTS
gunsalingg Mhunldlua3es waznisAmuiunusITeU
o & ' = a a A W wa a
un? 4 Tuuniiagna1ifanisnnassveiadadnsouudalsanonludm 99asdnng
naaesdsingiuasianauteulvunimin mmeaesrnuwmileivewdwmiuszeziia
ffmun nsneasuduresinangas naasnisiauvesgunsalluluunieg naasinis
faute nsnmasstsintnLtalaanesesdande warnnassn1suisfouaaiuensinLte
o & | = a o v '
un? 5 luunilagnanifsunasdlunismaassainuni 4 luiadenismaasivaes
IngAvasswIawlanulvaniinin nsneassenumilevesdenussesiaIiivun N3
naaeuduesinanwad vnassnsvinuvesgunsallulununcieg naasan1siauds ns
naaostsminulanlaainaiesinnde tazvaassnisudsfouaniuznsinuls Aulgym

guassa wazwwmslunisunlalamiiee
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NQuANLNYITD

TuunilagndndmquiiietesiulassnuedonniouuddsifSnlugd Feoed
dudsenounans Aeveinenuluiung 2560 (Arduino Mega 2560), lvanwwad (Load Cell),
wawmas (Motor), @3nd (Switch), lednawmn3iag (Solid State Relay), luga XFW-HX711,
a3ndunLaesdnnans (Switching Power Supply), HoLnastnes (Gear Motor), Ll Lusn
1n93 (Safety Breaker), UoL993 (Buzzer), L4 utg03 8 uns1Lsnns193uing (Infrared
Photoelectric Sensor), twasnwaud (Pilot Lamp), Imla?l,a ¢ (Module Relay), vl B9
(Sprocket), @18w1u (Belt), 1% (Chain), lgdusuna11a7 (Solenoid Valve) kaz1935antsisiu

wuvaLiunl (Step-Down Converter) Ingiianltlunisusenau Anfsaudulassnuiiud

4 1 .
2.1 yasna1nelulang 2560 (Arduino Mega 2560)
vasnoneluwng 2560 [1] dawanslugun 2.1 Wuvesanldduieiiuny 2560 1Uu
s a1 I3 ' 1 3 A aa a = 13 v
vainiisiageaninanuaine1neligliens 3 NiviAdneadunn vsele1dnn 54 v1 @a1u1sald
W terdinauuuwadinuen (PWM) e 1591 Saurdenduns 16 v1 fgLoe13viiea
(Hardware Serial Ports) 4 91 ¥91u#1A4R 16 Wwngidsnaiunsaleuseiunauiiainesag
a N A Ay o9y 3 M A = 1
asedagieadiasuduldonu lnvazldlusunsuesnelulendlunisdeuldnaiununis

YIN9U

PWM Communication 12C
| |

Digital

Input/Output

Power Analog Input

5UN 2.1 vasnomeliiung 2560 (Arduino Mega 2560)
(17;31’1: https://www.ai-corporation.net/2021/11/25/arduino-mega2560)


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

2.1.1 visaldauiialy
1) 97334 (VIN) WJuwndneusaiudnveavesa tngldunassngainaieuen
2) 1 5 hadt uriisreussiu 5 Tad lnsauauainuedn
3) 1 3.3 Thad Wuussduiiadaiuanidngamesuuuesa uaslvinszudls
g9an 50 Tadweud
4) UA (GND) turinsnas
5) gleleasion (IOREF) Wuniiliusssudrdaiulilasaoulnsaaasiiio
Gonausssuliiudas (Shield) fiundeusofuuesa
2.1.2 ¥deldaubug
1) vidouredsasateuen 2, 3, 18, 19, 20, 21 Yandaunsofvuaeng
Bandumney (nterrupt) luAsng veuwiu wavas viewasuulaslé

2) viadInuea (PWM) 11 2 91 13 uag 44 s 46 Tnadinuaniodng 8

3) 9eailo (SPI) ¥1 50 (MISO), 91 51 (MOSI), 41 52 (SCK) waga1 53 (SS)
T¥dmsusesiunisdeasuuuieaile (SP) tnedildifentassuiuledioad mnes (1CSP
Header)

4) woadd 13 1Judadduueads Mdeusefuidneaw 13 WeRiudandu 1
weadiashin uwiileRudu 0 ueadiaziv

5) witsiurdagle (TWI) 41l 20 (SDA) wae 21 (SCL) s893UNsiiBusaluY 7
suidagle (Twi w3s 120)

6) VILTIAUSBIFEMTUBUNRLUUBUIADN (AREF.)

7) 1130 (Reset) Wlun1sidalulasreulnsaaes tnevirluagldlnenisidiy

<

Jusigaliuudan (Shield) wetasnulueguuuasn
9 9 Y

2.2 Wnaawaa (Load Cell)

vaniad [2] AegUnsaldidnnsedindflindnnisiudsunawosamana 1wy use
AR (Compression), w37 (Force) watnmin (Weight) iﬁLU?{auLLUaaaaﬂmiugULstuaq
Sl Gadlaad vielaad) Fenelulnanwadduaiifdumes Tannunion
(Strain-gauge) 31U 4 /7 agn1ely Foduanudumufiazdsunvasaluauusnn

W3ausaRe Inedasedluzunuureeasuiad (Bridge Circuit) Auuandlugun 2.2



L59nA U598

- Qutput + Qutput

U5IAY U59nA

JUN 2.2 29350309 wardpydnualianinishis-nisnavedvanisad

(flan: https://www.primusthai.com/primus/Knowledge/info?ID=181)

2.3 uawas (Motor)
1295 [3] Huasedddlnihidsundsnulnindundinuna Ussneuslgunain

Py a ] 1 o 1 < =Y ! £ v Y
Anusouwnulaneinngeyseninataudman laederunszualindludvnainiiod

szt wianazyilivaatanyulusousnuy wazilloadudalnfinisvyuvesunainay

NYUNAUTFNLFY

¢ Aol

2.3.1 yaLmas UNYUA
yawmesazuusledy 2 ¥ia anudnvauznisivaunseialuin

1) WAL WAINTZRENTS
wamashinTzanse Awandlusun 2.3 Wunamasnaaslalnia

] v P [ Y a [ ' =3 (Y] ' <
AITLLEN I N']‘L!leﬂlﬂiusﬂﬂﬁ?@lLWEJV]']I%Lﬂ@ﬂ'ﬁ@@ LL@%Naﬂﬂ‘LﬁJ@QLLZLIL‘Viaﬂﬂ']’JiﬂULLlIL‘Viaﬂ‘lﬁ/\]ﬁ’]

MAnINUATIN Loiwasdmyula

JUN 2.3 wawmesliiinssuanse

(ﬁm: https://north povver.co.th/pages/uaLma%—ﬁaaﬂi—ua3—1/?’11/1131‘1‘7;@31?)


https://www.primusthai.com/primus/Knowledge/info?ID=181
https://northpower.co.th/pages/มอเตอร์-คืออะไร-และ-ทำหน้าที่อะไร

2) uamasMAInsEhaaay
wawesnIzuaasy Awansluun 2.4 \Wunewesnldiuszuuluih
nsenaadu Wolasundsnulniifazasiaunundndniu wazazluvinliianismiedtives

nszualiihduluveainvedlsines vie Bendidimyu BRedumivivlindsnuna

JUN 2.4 waweslniihnszuaady

(17';11'1: https://north povver.co.th/pages/mLmEJ%—ﬁaazli—LLax—v‘fmﬁﬂﬁaﬂi)

2.4 &3 (Switch)
aind [4] Aegunsalluliihildmuainsasnssualiiivih i Ailanszualn viodn
nszudlwlailiilnadingindesldlnih vaenlu n3osile ndosdnsilldluin alndliignesnuuy
wlifadslddne THaude amnsanevaussnudesnmsldnaiufowaduta ndnan
wanaRnfimuALfou
2.4.1 a3ndUuna (Push Button Switch)
antyuna \Jugunsallsliiffinsianldausufussuuamunumeines

Inwisernnslinglug wemiuaniasiniihveddsinuanamnssusiieg tnevannisvineu

v o a

aeldiadonafivu dwanslugun 2.5 Wunsauaulissuurinnunasgaviaulaviui

anvarsliuvvaslunaudazsliniziilassainiddyaoninduda 1Ua-Uateasiuifie

&

aelu

g‘dﬁ 2.5 a’im‘i{jmm (Push Button Switch)

(‘17;31’1: https://north povver.co.th/pages/ﬁ%m‘ﬁ—aaaﬂi—uaSﬁﬁ'LL‘U‘U)


https://northpower.co.th/pages/มอเตอร์-คืออะไร-และ-ทำหน้าที่อะไร

2.4.2 gindidan (Selector switch)
andidon aindident] 3 sumia fauandluguil 2.6 Ao dumiagn (OfF)
Awnieile (Hand) wagsuwniseals (Automatic) lusuviseantdudannduasUavan
arludumsiionthduda Al 9sla vihduda A2 931Ua uavludumiseslaninduda A2

UANUNEUNA Al 921UA

5UN 2.6 aIndiden (Selector switch)
(fla: https://th.element14.com/schneider-electric/xb5ad21/selector-switch-1-pole-6a-
120vac/dp/2518127)

2.4.3 a3ndaniadu (Emergency Switch)

aindanidu wieneniluiaiadime duanddugun 2.7 Teuldiudy

NYALATITNINARY) iaTRasURuMANITalRNAUNoNAnTY wavtiladwialdau iuii
neandanidunsesdnsnaynegisniadndgniduasnganisvinauluiud wedesdunisiia

LY

guURRENeY N9199sRnTUle

g‘dﬁ 2.7 entaniau (Emergency Switch)

(‘17;31’1: https://north povver.co.th/pages/ﬁ%m‘ﬁ—aaaﬂi—uaSﬁﬁ'LL‘U‘U)


https://th.element14.com/schneider-electric/xb5ad21/selector-switch-1-pole-6a-120vac/dp/2518127
https://th.element14.com/schneider-electric/xb5ad21/selector-switch-1-pole-6a-120vac/dp/2518127
https://northpower.co.th/pages/สวิตช์-คืออะไร-และมีกี่แบบ

10

2.5 loanamn3tad (Solid State Relay)

[ yd‘lrj a ¢

lodnawvisiad (5] Wugunsaldianvsedndnvihmihiluaing laglufivirduda 19
dmTUAn-A01937 fauanslusun 2.8 lednawmviadndngunialigdanoudnines Vv

Aaneiused lufldes luflwinduda ldnadeesaianttau

(n) (¥)

6

sUfl 2.8 Tednaviiad (Solid State Relay)

(% (Y L3

(n) Twdnawmnsiad (v) dudnualvedadnawmnsiad

o

(i https://www.prd.go.th/)

2.5.1 N1519UVa9laAndLaNS LAl

<

dlonesanaeusnimasnsanenleanawmniiad sendu 2 dw duusnidy
drumuay (1,2) wasdieindeuussiulnihnszuanss (0O daus 3 fa 32 Taad uoadiazds
Funalunsnlilasuenriauuagsensasdiud 2 (3,4) ATUeas dusiauadedusiad
widdefingn nsdldininduda (Contact) ardasersasazlididesss ldiAnusznelnd
wihduia anunsednredsasidsanginiisiad uenanissaiunsasessunsyuailnaniy
Load l¢unnnin uazflengnisldauiienuiunit sasiidiadidedouussuldnusuinves
AvudasiAnnisunl srun il ndudareu @ ad oldudusyeziiaiuiu azvhles
wihduiadey Wesnnsanmsersafinandduda

2.5.2 msulganannsiadliuldau

nsilednamiiadlulszsyndldautagiuamisasonuuulivinamud
vannnateniaad Wesnauerlsitadvinld Tednawmvistadvildnunudiivenmioniniu
Lgdnawniad anansalddyyruiaduinivaunisvinuledaawmniadlilassnssianiy
fi’fqmzLﬁaqhaiﬁﬁ’uiwamaaﬁé’ﬂwmzﬁﬁﬂwﬂumﬁmuaumsﬂ%fummL%’;saumawama% N3
U%’Uﬂmm%fawuaqm%mﬁwfﬂ'eju 1A3padananadin el nsdmsuTuneunsHARe WS

299375 1ATRImIUAY wassnwseauwsaiuliihnluli@


https://www.prd.go.th/
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2.6 lupa XFW-HX711
Luga XFW-HXT711 [6] ﬁ’mamiugﬂﬁ 2.9 Juivenedyanuanlvanwaddvsuds

o

Tiomelududyaauuuidnea 24 In WWuvesanevenedyaaaininansadiitesdunm

g q

dusunusaiulvanwadlalnenss MWaes 2.6 09 5.5 1aad

U 2.9 Taga XFW-HXT711
(ﬁm: https://www.arduitronics.com/product/1782/weight-sensor-amplifier-module-dual-channel-

xfw-hx711-for-load-cell)

2.7 @InTameddnnany (Switching Power Supply)

aAndamesdnnans [7] fuansugudl 2.10 THlunisdrendsnulitusngunsal
Tursasiseldaulundeanioundslsafwnluid Seadndaunneddwnaredal sz
wihilunswlasusssuliiiinszuaadu (AQ) Wunduwsatulniiinszuanss (DC) wesann

gunsalusdumsildnutuldlaldnuuswiulnihidunssuwaadu (AQ)

U 2.10 undsireliuuuaindavua 24 Taad 33.3 wewt 800 S

(17i3J’1: https://mall.factomart.com/what-is-a-switching-power-supply/)


https://www.arduitronics.com/product/1782/weight-sensor-amplifier-module-dual-channel-xfw-hx711-for-load-cell
https://www.arduitronics.com/product/1782/weight-sensor-amplifier-module-dual-channel-xfw-hx711-for-load-cell
https://mall.factomart.com/what-is-a-switching-power-supply/
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Tutlagiu latimslémaluladuvasdnefdsaindstusgaunsvats Jsaindanies
dwnanedugnairsdunifielflunudidnnsetnd \Huundsdnglwlitugunsaisingg way
annsoidsuussiulianninadubadas Iduussiulinsdaadild Fwesddsenoufiugiu
tulnehluasadeiy wardsiddnyiaavesesduszneud forounesines

2957lawnos uazisndliiens ivthiuwasussiulrladuidulings

Aounofines vuihiuladwnsaduliadunruigs wesuasnduulninsdaadi

2995MUAN INENTIAIUANNITNILYRIARULIRSWRT WalilausIiuLdNmRY

v
[2INIANP]
AauIasEas
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Jaasilataas way - winnas o . = o 1AnFHensua -
wnélvlhaas "1 wowdawas »| wiawlasdiat "1 waznsasusedu d Waa

[y

A

TRTEILUAN

JUT 2.11 aeAUszneuiugIuresEInfunesdnnay

(fian: https://www.cpe.ku.ac.th/~yuen/204471/power/switching_regulator/)

N13A9AIIIAUAZYIINENITTRUATLIIRUNLD I NANSUNIEIINRTAIUAN NBAIUAY

TN13UINITUANINTUNT 0UREAIN LN TR I UL UAIUBINS IR UM NAT L TNAYIN AL IR Y
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@IANAASTLA N1FTIMUNUTHANTBIIATANNIBTENNATY WNAEHITUNIINFURUUVDIADY

v
1 = [

s sy v s ¢ & o | s
L']a'ﬁLC‘]EﬁV]SLGU ‘ZNEULLUUGUaQﬂauL']E]ﬁl,m'é]iuuullflﬂllflﬂ LLGW]"ﬂgﬂafl'Uﬂ\'iuq]%LUUEULLUU@@UL’J@?

wosnfeuldiulugnavnssuvesainanineidnnats dasimeiu 5 sUluunal

Y

1) 2995mULRsIMBsILUUNa8ula (Flyback Converter)

'
o

wnednsudames Q1 vmihidumilouadind wazavinszuaniudg
voswadamdsuiteulimisuiua ille Q1 thnszua lalen D1 Jeegludnvazgnludandy
wazlithnszua Jeviliinsazaundsnuiivnugugdivemsiauvas T1 unu e Q1 nya
WnIzid awuulvan T1 %s;uﬁaﬁﬂﬁl,ﬁmmiﬂé’wﬁgaLLiqﬁuﬁﬁumﬂguqﬁ wazvanAegi D1 A
wagludnwazgnludanss ndanuiavasluvauguniveoudasiazgnaremennludsn

a a

nRegiuasiinszualuanulalen D1 dwiudszgiedng Co wazlnanld Arvouseiud

Y


https://www.cpe.ku.ac.th/~yuen/204471/power/switching_regulator/
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LB IANAYDIABULBIMDTIETURY AUAIAILANTTYINNIUYEY Q1 FIUIaUINTEUAYRY QL Uay

9nTEIUIUILTOUTRMILBLUAY UALAIYBILIIFUTIDUNA

JUT 2.12 299speunesinesuuunateuin (Flyback Converter)

(fha: https://mall.factomart.com/principle-of-switching-power-supply/)

2) 1993ABULIBSADIUUUNBLASA (Forward Converter)
fianwarlndidssiunasudansunesnesuaiugiun1sinuazuanaai
assivdowdasluraisnaouasines asvimvtvdm unasnulugwiimwinesnudamnas
Wnseua Denldiumdalniidouin 100 f 200 06 MsveusedmsunITAIUANEIND
wagn1sdteanveInaIARegivemdanUas uaznisuilukagninseaiasdudeuniinaiy
<@ s s 1 < t4 = < Y = Ly !
wimrauIasnosuNuwmanvamdenUatiiihaziivuinédn dedeasdussiulninnasey

andilangawazaunulunisudnas

JUN 2.13 29asAuBsnesiuunelisa (Forward Converter)

(flan: https://mall.factomart.com/principle-of-switching-power-supply/)
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3) 2993ABULIDINBTUVUNT-Wa (Push-Pull Converter)
pounesinesuuuianuisuiaiounsiieisaneunodinesansaun
vy lnendniuvhaulusdazaienunanludnuaznduma mnedvsudamosly
295msdiusaiunnasenlurnusngaiinszuareudvgutuielfuateuinnouiesines
uazWelisaaeunedlnes Wunreunesinesiiaemasligedsazegludis 200 fs 1000 s
Tordvazdusssulninnnasenaindiinngs uazdyvunuwimdniinnisdus esanam

Tlavuasveaanglunnuniindn F9sinason1snadsrievauniesnsudamasiadng

JUN 2.14 29335R0ULBSMETLUUNT-Ya (Push-Pull Converter)

(fia: https://mall.factomart.com/principle-of-switching-power-supply/)

4) 1995AULIDIMBINUUENAN-UIAI (Half-Bridge Converter)
Jupeuneswesieglunsznaieaiuny-naneuiesines widnuauzn1sin
1933987 NI NIIUT AN 05 L9 TTUTIRUANATRUY TN AUINTEUALTEIATLTIFU
a @ o 9 v Y o o A Y o Y 1% S oy A 1
dunainty v lasdedrdndleldiussuuussiulngalauin saunadslidddgyminisly

AUNNTVDINAND LU NS bsP vt anladlanie deuldnunnanaslnidnvuinnans I

Tofmilouirasny-wa sniuAusaiulninnaseuaindasianyiniu vs ity
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SUT 2.15 19950UIDsRaSUULENEW-USAY (Half-Bridge Converter)

v

(fian: https://mall.factomart.com/principle-of-switching-power-supply/)

5) 2993AULIBSMBSHUUNA-UIAY (Full-Bridge Converter)

AouesnesviadluraeiiauaziiuseiunnasonynugunTvindunsasiu

' )

FUNG WALTITUANATEINILIBINTIUTANDTUANN AT MTIVBIUTIAUBUNALYINUY WAL

ANsTagIEaTinIesnIUTameswiaziiy adunswmiwesrinseuagegety a1dn-

a0 o |

U3AT ABULIBSIABSNANAIUIBBNWINAY IBIIINVBINARIUNIIBDINIIUTANDantasadly

SUTl 2.16 19asreundmasuuUa-U3As (Full-Bridee Converter)

Y Y

=

(MU https://mall.factomart.com/principle-of-switching-power-supply/)
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¢ -4
2.8 uaLnasnes (Gear Motor)
wawmaiiies [8] Aegunsaliilddmsumunuseunsinunsinieunvesinglaeti
WiLnzay laga1dendnnisyinauainuawes wlasndsnulwinlmdundsunayinliing

q

aunsalnaaunld waziuilessanesyiutnNanseuaUS IS oNATaULTIUn FIanY

a

MeusnvesgunIaliiziisunsinaeiurieulavensinszueniiusznaumeiisou vihulau

14 N v PN ! v I o 1 1
LLﬁSﬂ’]ULWﬁ']EJu@@ﬂ?,ﬂ@\TLL?{@QIUEU‘VI 2.17 ﬁ?ﬂﬂ?ﬂlﬂﬂigﬂ@U(ﬂ?EJﬂﬁlﬂﬂ'ﬁ‘Vl’N']uﬁ’NG] bYU

AUNAT WUSY Huileg

JUN 2.17 weweiiiusuuin 24 1iad 450 306 450 saUsBUNT]

(fian: https://th.misumi-ec.com/th/pr/recommend_category/gear_motor/)

2.9 wHAUsNINes (Safety Breaker)

lfusnined [9] Aegunsnifnisasiuiiuuuladnlugd 19dusudostuay
Fomevonas ealdlnii n3osdng viodestulnia Iugaainnszualniindnises vie
nszualwiluAufine Wugunsaiftiuamudasnselumslénu amssiedsiuiniesuivorne

tun thelw wiewnseddlnious anelu waznisusners

sUM 2.18 wwwiElusninesvuin 30 woud

(‘17;31’1: http://www.enscigroup.com/safety-breaker/)


https://th.misumi-ec.com/th/pr/recommend_category/gear_motor/
http://www.enscigroup.com/safety-breaker/
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2.10 Uawa3 (Buzzer)

'
I~ J o a a

Jaiwos [10] Aoalnawuuudindnnie wuulelefifsasiudaniud (Oscillator)
agnelusn WlWides 3.3 8 5 Tad mmma%m?imlﬁaw%dﬂé’ﬁgmmﬁLﬁugmwwhm
Fagldlunsdadyalimvasuzvesnreufinmesinsuinddymesls wiludiuves
idaanseuutislsinesnluady aslilunsudaioudevnisunutislsiadaluusazivun

warldlun15wAUFBULEIRYINNSHNWTSLSAASUMULIANAN LS

sUfi 2.19 Saiwes 220 Taad

v

(fian: https://www.mindphp.com)

2.11 L%UL%E}%@UWS%W@I‘J’JQ%’U%}Q (Infrared Photoelectric Sensor)

LR BUNTLIANTIIUIRG [11] Tlun1snsiaduing ssugasiaduwuges Tdau
anan1sudn wazlidugunsalnmsasatuluszuudnlul® dndusuwesussivnsiadulag
pssfiannsonsndunsdeuntas Ielnglidosdusiatuay

2.11.1 m3siaane nsaelduudugesdunsisansiaduing

JUN 2.20 Msthdugesdunsusansinduingluselda
(fhan: https://s2ins.com/product/infrared-photoelectric-sensor-m18-npn-no-5 vdc-dr-80-e18-
d8donk/)

v
a o

1) anedma lides (+VCo)
15139 (GND)

2) adEUIRuY
3) awdnn dqyeyraesn (Signal Output)


https://www.mindphp.com/
https://s2ins.com/product/infrared-photoelectric-sensor-m18-npn-no-5vdc-dr-80-e18-d80nk/
https://s2ins.com/product/infrared-photoelectric-sensor-m18-npn-no-5vdc-dr-80-e18-d80nk/
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Ul 2.21 Wuwesdunisusanaduing sPoot 5 Tad

(flan: https://s2ins.com/product/infrared-photoelectric-sensor-m18-npn-no-5 vdc-dr-80-e18-
dsonk/)

2.12 lwasnuaud (Pilot Lamp)

Iwaonuaud [12] IWuansaniug delsindugunsalfinunelévill Jafevaznng
roulnsaviegluihazdoigunsaid iovenaniugnisnsyienusnen wu uansnsie
Uni nsurgariey nsiineratu (Alarm) n1siialeniesivan (Over load) n1sila w3atn
szuU Inwanamassuulnd wazduq

2.12.1 IWides (Voltage Supply)

dmdulndsaiu flndenldoumarnvaisrun ldun 12 Thadnssuaady
WsoNTEuanss 24 1IaANIERaaayu vsensekanss 110 89 120 Tadnssuaadu waz 220 B9
240 Tadnseuaady danmadenldtiusesgiouilflugroulnsaviegidulrvuails
2.12.2 Husinsgnrug (Color)
dveslnasmuandifudeiivonaniugnsvinnusiieg 19y uanansvineung
N1sngAinay Msineraty (Alarm) nsiiinleniasinan (Over load) N1swla wseUnseuy

Irluanaaszuulni wavdus Fedidvdns Iidenldiuansluguin 2.22

JUN 2.22 Fveslnaonuaud

(fian: https://mall.factomart.com/how-to-select-pilot-lamp/)


https://s2ins.com/product/infrared-photoelectric-sensor-m18-npn-no-5%20vdc-dr-80-e18-d80nk/
https://s2ins.com/product/infrared-photoelectric-sensor-m18-npn-no-5%20vdc-dr-80-e18-d80nk/
https://mall.factomart.com/how-to-select-pilot-lamp/
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Fragransdendfimstmualdeulaenaly
1) @den Wumsvieu

2) @un Wunsugnvine

3) fwdes \Wunsudsduraiiiounnuianain
g) g Juln 3 wa RS T

2.13 Tuga3iad (Module Relay)

Tugasiad [13] Aelugaiiusznausesiaddnnunansy drooglugaiieaiu dmsu
Su-dedayqyras AC/DC Control Voltage wuulsisiosiosauiudaniia Insdunnizilunsuueu
$au Taneifiea 118y Uszuan NPN vide PNP Slfidenvansiunudunudiadiléonu daud
2,4,812,16 SiadiBudu Sfsgunuumitaouuna SPDT (Single Pole Double Throw) wax
WU DPDT (Double Pole Double Throw) flkeadfuansaniugn1sinauvedsiadudazei i
YAngiingn Usendaiuilunisinseuuss Din Rail ldas TneTiadlugailasaadiednuasy
7l Aedunm wazlodnmazgnueniuauazile Jaherenisidianslal shlkuszudanan an
Aldane Taesindlugadudnnisvheudel

nanN3uTeasiiadiuga Aensdn-Imeasdiowimanlud iovaadn
wilsnhfinssualvanuasiauanUAidundingn anunsadusiwdn viegaiiield oy
Aunieaintle lnelaindiUn-Un39asnuLsgavednadn mihdulavesaindl 2 viinpe

1) widudaun@idanie NO (Normally Open) wuneds wiinduidaddaluniiy
yamnlaimilenth

2) niduiaunfdange NC (Normally Closed) wanefs niinduiad Jaluniaz
yamnlaimilenth

Faagiivthnduandugui 2.23 3U (n) daugd () wdunsdesviuvedugaiiad

(n)
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()
sU 2.23 Tugasiad (Module Relay)

u
a 6

(n) lugasiad 16 Hos (1) Meg1neasiugasiag 2 Jeq

(17';11'1: https://www.primusthai.com/primus/Knowledge/info?lD=353)

2.14 o9 (Gear)

e [14] \DuTudiuvenniosdnsnavilanils Geanuisanulavialuluniesdnsd
sUSImManeLuY vimtndeiaslagnsguaninamislugdnmamianvununiensain

Feanuuariu druuntilesdu (driving gear) aziiauinlngninlesniu (driven gear 3o

pinion gear) Favziivthanawandlugui 2.24

() (v)
U 2.24 1ilosdu uaziilowna

(n) Wasmu (v) ety

(ﬁm: https://misumitechnical.com/technical/mechanical/to-know-what-is-gear/)


https://www.primusthai.com/primus/Knowledge/info?ID=353
https://misumitechnical.com/technical/mechanical/to-know-what-is-gear/
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2.14.1 9n5a (Velocity ratio)

[y

ARERIIAIUTENINTIUINYRHUN ey UUBeA U NVUiU UTednIdIu

SEMINAMULSEUTINNVD U 99T UA DD MT ST ILNVDWNDIFINY @U15N1TU 9N

9 9

Aunsn 2.1

4‘ A v
We My A2 89s1Ia

] U

W, Ao anusauileanigndu

Y

W, #e Aanusiilesidu

2 MUUAUVDLNDIAIN 1

=z
[ury
o)

N, A9 S1nuiueulasdi 2

2.15 @1ewu (Belt)

aewu [15] 1ugunsaliindedeaniosdnsineg wenilvivyulusiedy Wudu
sesdutandsasingg ilftanuudiefioguuaeniuiuedeufiawaenulude suns
Fuazifiouldd vauldonuldiidosds munzdmiunsdeidsssnitanandioguinstumneg

LAz 395N IR U1

5UN 2.25 angnmn

(fia: https://euromachthailand.com/a1aw1u-belt/)


https://euromachthailand.com/สายพาน-belt/
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2.16 1% (Chain)
14 [16] vaneds Yavzydanie Mnerdududeo) Wuasendmsugnauwnuden
ladulngldlusmuniosdng wu lwarewiu leususeu ehunzuv Tailes lgdsniiaslu

[ Id v 1 Yo Aa ] = [ Y < 1 [ IS
sodnsenudunu lgauldininu diuesosdseauldiluavadossinainlanedian

Ui 2.26 Tdsringa
(fia: https://th.wikipedia.org/wiki/l%)

2.17 lwduaana1a9 (Solenoid Valves)

ToAuosdnd [17] fio gunsalmueumsivazesodiva wu th e uiefnesnag
Hugu nelundrviniifivdiudseneviumnde wnainiuwiugn 1§ uinansildsauiv
wasuliin Tnensudesnszualniiiusnainazifianduaunnudivan daman1svinau
Up-Tn doamslviavesiiinds gunsaituiifissuunsienlidennanssinuazaiden

[y

anangiuu

g‘dﬁ 2.27 Wwdupen11a73 (Solenoid Valve)

(ﬁm: https://th.misumi-ec.com/en/pr/recommend_category/solenoid valves201904/)


https://th.misumi-ec.com/en/pr/recommend_category/solenoid_valves201904/

23

W

%
P R

SUT 2.28 Teduseind 3/2 s

(i http://www.jmtpneumatic.com/article/1/)

NN3UR 2.28 Teduoind 3/2 me Wundsmuaunisivaiiil 3 wesy flaaugas
vhau 2 anu legazldunuimdniadouil (amateur) ioidauazUnlagnss nusesdnves
aunwimanliileduesdi1dr 3/2 mawvuunida sxfivdnnnsvinau Aol olad
nszualniirdrglidvunainpeedununin (amateur) azgnauseiulidamadilineda
(sealing) waziiloTnenszualniilifuvaainaeed unuvan (amateur) azgngaliiotvuy

wssaUSaazianadn vinliavanunsalvactulddmnseants

[ < ¢
2.18 29998 ULUUALAUNTU (DC to DC Converter: Step-Down)
(Y [ L3 = a a ! LY 4 4
F9TAALTIURUUARIUANIY iSosundniuudn Uanauliesnes (Buck Converter)
[18] Tdanusasiuannusssiugalvsnas lvanmsednde-fumileni (L) Ioihlniianuseunas
Anugadsiasintes llmleudiunmsanuseiulagly IC asena 78xx/317 ylunldnannis
anveuvilviiinAuTeugs 19sUAnaunBsInesIlloanLsaduackd 9 lansE AL ANn

WU

sUR 2.29 vodnaiuanatl LM25965

Y

(fun: https://www.igetsolarcell.com/category/26/1935-kUasusnulvl-step-up-step-down)


https://www.igetsolarcell.com/category/26/วงจร-แปลงแรงดันไฟ-step-up-step-down

24

g‘d‘ﬁ 2.30 washUatsaiulnwuuafiunl LM2596S

(fian: https://www.elcircuit.com/p/tm2596-3-step-down-voltage-regulator.html)

29suUaslndmsuanusaiului wwa%%qmmmﬁ’w IC o3 LM25965S

1) $ulndnlddaud 4 da 40 Taadk

2) UsvanusaiulildRous 1.5 89 35 Toadf nszualdeuund 2 weud nszuagsan
3 waud

3) hgasanunsanam lnwneonmudiosnisly Fenisusumeninsunesnugsanaa
W& 19959svhmsUsunsulniheenlindisnluRudusaur it asuysiu

4) rasanusadnemaalniigega 20 Jnd
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N1SPNLUU LaZNISAUUNS

TuunilaznanfaniseannuuLAIounsouwlalsAnenlul® feazivdsalaazunsy
LAAIUANNITVNIUVDLATBILIABTGLTA WU ILARINITYININUTBIUSENTY NSADI995348E
nsweusievadlulasreulnsames MmvhanuvesiiaTes nseenkuulasiasne gunsalsineg

A o

A TlueTa9 wazNISAILIAINLSITIU

3.1 UA9AlADZLNTULEAINANNTITINIUYBILATIUIALTS SR

POWER
Power |,
Supply 24V ’7 AC 220V |-
| |
LM2596S ]
-» Relay > Motor Valve (-
A
=
Switch > Solid State
—> Relay » Motor
Module .
Load Cell | XEW-HX711 7] Arduino Mega 2560 LED
Infrared Photoelectric | | Valve
Sensor i Solenoid
INPUT MICROPROCESSING OUTPUT

UM 3.1 vdealaazunsunisinauvesasasuanllsh

31n3U7 3.1 Wuvdenalaezwnsunisnauveni sswinwdalsi azuansdianis
Fouleswasgunsainuunld uarasgnuusoaniludius Aosziiduns lulaslusiwadaondne

WALAIUVDILNAIINY FILFALAIUILLANWULVDINITVINIU A9l
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3.1.1 dauvesunasdnglv
widsielildmeluvonadonsieuutlsifedmudfdumnan 2 unds Ao
1) Winszuaadu 220 1aad
Fozldfuunasielnliunawmes AC 1 hp, uewmesids $iad Tu
dnawvisiad wanilumdrelidnludmnaneidnnas 24 1aad Snsietls negunsaiusazen
fuazineguuiosunutls
2) waesdnnany 24 1aan
agldlunisiluunasingliiuuesaeneluung 2560 lnauuadn
20l AC 220 Thaddniivils ethluldfugunsaisineg Adeudetuuedn wu Inanivad
aind Tuga XFW-HX711 uagviaenlnuoads
3.1.2 dquvesdunn (INPUT)

% [ A

Tudrutliduaziidndng Aolvanwed wazaindinldlunistedimin waztou

'
[N

o @ o s ca 1 = I3 aa o v o
A Wuddmiuvesa lnsgunsaidndiunidasduluga wavlednununldvensdyyio
ngUnsaldniinds eludivedluga XFW-HX711 duagindnlunisirdygruilaain

[y

Ianwaduvieuidnduvesneneludniinis Wewinailuntulalidyayrum dnes

wuuiuesnddn Isdesvihnsvenedaga

3.1.3 dauvasandnm (OUTPUT)
Tuduiduaziidngng feuomed waruawesingds Tnoisezldvawmesly
mamyuiiewauts uwiaglildmulaenss masegldiflos uazlaifudumaslunismyull

¥ d‘ < v 1 o w 4 ] 4 ¢ &
U LLa%IGUﬁWSWWULWEJLﬂum"laﬂﬂqaﬂﬁgu‘ﬂqﬂmamaﬁ Tudiuvestawasnaitusaglelunis

[

UaoeingAuasnawn lnenwawas uazuaweindtusagldsed uwagladaawmniadiu
il

=

a o o ! 4 1 < 1
nsvsAdyey I iedIn1viieu Tnenisseainueineineliung 2560 sanululudiuves
BRI
3.1.4 d7uvYa9dNas (Micro processing)

ludilisagldsveinoneluung 2560 Tun1smuaugunsalnmue Miasy
! sl & a ' 3 a s ! 1 (3 A & L4 ! (Y a
A ngUnsainludune wWulvanwad wazadnd Udesriuadnanidugunsaludesingaiu
3enyuLNULi oWkl IWuLawWes wazuawasanal lnawsivgldadindlunisideniuun
Uil waza-Uanisvinau Wvanwaddadmdndiunay wazleuldsunsulunisauay

gunsainduesdnsvianua i duszuunadnluli
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3.4 n1saunavaslulasAaulnsalans

5UN 3.4 nsweusiegUnsaliuuesaenqeluing 2560

n3UN 3.4 1Wunsidensevetlulasaeulvsamesainuesneineluiung 2560 fu
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Mawds warlanduds)
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. ANUNULNN1UlAINALATD v L N Sasazalny
g - . UIMUNLUUAINDA R
wanuds (Alan3u) - HAWAA
(Alansy)
1 0.600 4.83
2 [HX7] Beadingl: 0.93¢ Kg 1.000 1.4
3 [H¥7] Beadingl: 1.437 EKg 1.500 0.87
q 1.600 0.81
5 [HX7] Beadingl: 2.488 Eg 2.500 0.48
SawazAnuNanannlngLRie 1.68

NAN51N 4.6 ziulandlnanadsig 1 Nn1un1s Calibrate vitinuILaTl

ANAIUAANIALAR BULNELANTB8AINNITUINITASUAUNITUINHNIULAS 99U 19AT MDA RANAIA
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1 [HX7] Reading2: 0.603 Kg 0.600 0.5
2 1.000 0.5
3 1.500 0.33
q 1.600 0.31
5 2.500 0.36

SawazAnuianannlngLRie 0.4
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2 [HX7] BReading3: 0.997 Eg 1.000 0.3
3 [HET] Beading3: 1.496 Eg 1.500 0.27
4 [HX7] Beading3: 1.597 Hg 1.600 0.19
5 [HXT7] Beading3: 2.501 Kg 2.500 0.04
faeazAuRanannlaeLRfeY 0.26
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1 [HX7] Beadingd: 0.605 Hg 0.600 0.83
2 [HX7] Beading4: 1.002 Eg 1.000 0.2
3 [HX7] Beadingd: 1.502 Eg 1.500 0.13
4 [HX7] Beadingd: 1.600 Kg 1.600 0
5 [HX7] Beading4: 2.503 Eg 2.500 0.12
SawazAnuianannlngLRie 0.26
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@cove | aqgiudnioule

loadsel
#include "HX711.h" [HX7] Readingl: -U.0UZ Kg.
#include<EEPROM.h> [HX7] ReadingZ2: 0.003 Kg.
#define DEBUG HX711 [HX7] Reading3: -0.000 Eg.
[HX7] Reading4: -0.000 EKg.
#define CALIBRATION_FACTOR1 94000 [HX7] Readingl: -0.002 Kg.
#define CALIBRATION FACTOR2 103580 [HX7] ReadingZ: 0.002 Kg.
#define CALIBRATION FACTOR3 226250 [HX7] Reading3: -0.000 Kg.
#define CALIBRATION FACTOR4 228000 [HX7] Reading4: -0.011 Eg. [¢
A [HX7] Readingl: -0.003 Kg.
#define Datal Al [HX7] ReadingZ2: 0.003 Kg.
#define SCK1 A0 [HX7] Reading3: -0.000 Kg.
DA [HX7] Reading4: -0.012 Kg.
Alelung Calibrate [HX7] Readingl: -0.002 Kg.
[HX7] ReadingZ: 0.003 Kg.
I‘ﬁaﬂL"UaéLL . [HX7] Reading3: -0.000 Kg.
IaEAe) [HX7] Reading4: -0.016 Kg.
[HX7] Readingl: -0.001 Kg.
HX711 scalel; [HX7] ReadingZ: 0.003 Kg.
HX711 scale2; [HX7] Reading3: 0.000 Kg.

5U# 4.18 Ardmtinusnisunewrinnisdadimiin

910307 4.18 WUunisuansarumin waziay Factor Mudridndulunisuiun

Calibrate flvanwad lagazuansiiun1s Run lulusunsy Arduino IDE waggafilaxiu

Serial Monitor wazAfe1ulsainveiiadu 0.003 83 -0.016 Alansu

@ coms
loadsel

#include "HX711.h" [HX7] Readingl: U.UUL Kg.
#include<EEPROM.h> P [x7] [Reading2: 0.999 EKg.|
#define DEBUG_HX711 [HX7] Reading3: 0.001 Eg.

[HX7] Reading4: -0.001 Eg.
#define CALIBRATION FACTORL 94000 [HX7] Readingl: 0.000 Eg.
#define CALIBRATION FACTORZ 103580 [HX7] Reading2: 0.3%%9 Kg.
#define CALIBRATION_ FACTOR3 226250 [HX7] Reading3: 0.001 Kg.
#define CALIBRATION_FACTOR4 228000 [HX7] Reading4: -0.005 Kg.

[HX7] Readingl: 0.000 Kg.
#de 8w A % [HX7] Reading2: 0.9%9% Kg.
#de ﬂqquuﬂmaqu‘l’ﬂ [HX7] Reading3: 0.001 Kg.
#de [HX7] Reading4: -0.016 Kg.
#define SCR2 A2 [HX7] Readingl: 0.000 Eg.
#define Data3 AS [HX7] Reading2: 1.000 Kg.
#define SCK3 A4 [HX7] Reading3: 0.001 Kg.
#define Data4 A7 [HX7] Reading4: -0.017 Kg.
#define SCK4 &6 [HX7] Readingl: -0.001 Eg.
HX711 scalel; [HX7] Reading2: 0.9%%% Kg.
HX711 scale2; [HX7] Reading3: 0.001 Kg.
HX711 scale3; [HX7] Reading4: -0.017 Kg.

HX711 scale4;

1% ¥

5UN 4.19 Anhwitdneeudswimihniidmiln 1 Alansy

A & S Y s a 1 1 .
'i]’]ﬂ'gﬂﬂ 4.19 LUUﬂW‘iLLﬁﬂQﬂWUW%Uﬂ‘*{JENIVTEWWL‘UaaG]'JV] 2 Iﬂﬂﬁ]%LLﬁﬂQﬂﬁN’]Uﬁ]@ Serial

Monitor vaslusunsy wagantmiiniiemlavgeglugiswes 0.999 s 1.000 Alansy
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@ coms
loadsel

#include "HX711.h" [HX7] Readingl: —U.U0Z Kg.
#include<EEPROM.h> Pf (7] |[Reading2: 1.499 Kg.|
#define DEBUG_HX711 [HX7] Reading3: 0.001 Kg.

[HX7] Reading4: -0.002 Rg.
#define CALIBRATION FACTOR1 94000 [HX7] Readingl: -0.002 Rg.
#define CALIBRATION_FACTORZ 103580 [HX7] Reading2: 1.49% Kg.
#define CALIBRATION_FACTOR3 226250 [HX7] Reading3: 0.001 Kg.
#define CALIBRATION FACTOR4 228000 [HX7] Reading4: -0.005 Kg.

[HX7] Readingl: -0.002 Kg.
#define .Y o A o [HX7] ReadingZ2: 1.499 Kg.
#define ﬂ']u’]‘wuﬂﬂ@’]ul@ [HX7] Reading3: 0.001 Kg.
#define [HX7] Reading4: -0.009% Eg.
#define SCK2 A2 [HX7] Readingl: -0.002 Rg.
#define Data3 AS [HX7] Reading2: 1.499 Kg.
#define SCK3 A4 [HX7] Reading3: 0.001 Kg.
#define Data4 A7 [HX7] Reading4: 0.002 EKg.
#define SCK4 BRE [HX7] Readingl: -0.002 Eg.
HX711 scalel; [HX7] ReadingZ: 1.489% Kg.
HX711 scale2; [HX7] Reading3: 0.001 EKg.
HX711 scale3; [HX7] Reading4: 0.004 Kg.

HYX711 scaled:

(%

5UN 4.20 Ardmineeudsimihiddivin 1.5 Alansy
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s1gn15aUnIad ”
: NAABY 197U (AS9) 18 (v)
1) eindluun 1 Alansy 5 ¥ 5 pse 0
2) lugasiad 16 Yeq 5 yhau 5 Asa 12
3) uninasaiUassutly 5 ¥ 5 p%e 220
4) weinesndUasensiu 5 ¥a1u 5 Ass 220
5) yowmasdlaenii 5 ¥a1u 5 Ass 220
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8) Tnamwaddsiminungu 5 ¥1a1u 5 pse 5
9) Tmaniwaddsinveini 5 ¥a1u 5 Ass 5
10) nanwadtaminueazans 5 ¥1a1u 5 pse 5
11) uoimasuiauwds 5 ¥1a1u 5 pse 220
12) watwasniuwdsludsuany 5 ¥a1u 5 ASs 24
13) woadaluua 1 Alansy 5 ¥1a1u 5 pse 5
14) Iwasauaudanuyn1sineun3es 5 ¥a1u 5 ASs 221
15) Ualwo3s 5 ¥1a1u 5 pse 220
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#include "HX711.h"
#include<EEPROM.h>
#define DEBUG HXT711

/ndumssenldlavssiefindeiuuesnoinely

/ndumssenldlavsdiefndeiuuesnoinely

#define CALIBRATION_FACTOR1 94000

#define CALIBRATION FACTOR2 103850
#define CALIBRATION_FACTOR3 226250
#define CALIBRATION_FACTOR4 228000

const int Levell = 2
const int Level2 = 3;
const int Level3 = 4;
const int Mix = 5;
const int Fill = 6
const int InterlockFill = 7;
const int Motor = §;
const int sensor = 9;
const int Lamp1l = 10;
const int Lamp2 = 11;
const int Lamp3 = 12;
#define Datal Al
#define SCK1 A0
#define Data2 A3
#define SCK2 A2
#define Data3 A5
#define SCK3 A4
#define Datad A7
#define SCK4 A6
constintrl =22
constintr2 = 23;
constint r3 = 24;
const intrd = 25;
constintrbs = 26;
constintré = 27,
constintr7 = 28;

//lva 1 nn.
/a2 nn.
//la 3 nn.
//Wnus
//fauUs
//ngndnuds
//iowmasuinuty
/7304
//lllsn 1 nn.
//\llsrim 2 nn.
//llnun 3 nn.

//Gaantmiinlvanwadsai 1
//Gaantmiinlvansadsai 2

//Gaanivtinlvaneadsai 3

//\gnetninlvianiwad@ag 4

o

//senndan DT Ivaneadsag 1

Ly

J/sendan SCK Ivanaadsag 1

Y

//semeen DT Iwanadsng 2

Ly

//senndun SCK vaniadad 2

Y

//senndun DT [waneadsag 3

//semeEn SCK wanwadsag 3

a

//senndun DT Ivanwadaad 4

J/semeAnn SCK Ivanadasi 4

6

//UsenAv13Las

s

//UsEnAvNSLad

s

//UsEnAvNSLad

6

//UsEnAvN5LaE
//UsenAvnsLad
//UsenAvNsLa8

//UsenAvunsiad



constint r8 = 29;
constint r9 = 30;
const intr10 = 31;
constintrll = 32;
const int r12 = 33;
const int r13 = 34,
int state[20];

int state2[20];

int state3[20];

int stated[20];

int End[20];

HX711 scalel;
HX711 scale2;
HX711 scale3;
HX711 scaled;

81

4

//UsenAvnsLas

4

//UsenAvnsLas

o

//UsenAvNsLag

o

//UszmAvnaiag
//UsEmAsiad
//UsznAvnEiag

//sgna state Tulunn 1 nn.
//sgnd state2 Tulvum 2 nn.
//Uszna state3 Tulviun 3 an.
//send stated Tulwuminuda
//array QU step luun

//cmd load cell tankl

//cmd load cell tank2

//cmd load cell tank3

//cmd load cell tank4

/Juilsidumsisamuadudenaniugunsalasinudioasunaiidau 0

gunIalazngnvinny

unsigned long previousMillis1 = 0;

const long intervall = 100;

int hrs = 0;
int Min = 0;
int sec = 0;

unsigned int check val = 50;

int add_chk = 0;
intadd_hrs = 1;

int add_min = 2;

int add_sec = 3;
bool RUN = true;
bool RUN2 = true;
bool RUN3 = true;
bool RUNmix = true;

bool xF = false;



void setup() {
//JsEMAfIlUsBunn Lendne

pinMode (r1,0UTPUT);

pinMode (r2,0UTPUT);

pinMode (r3,0UTPUT);

pinMode (r4,0UTPUT);

pinMode (r5,0UTPUT);

pinMode (r6,0UTPUT);

pinMode (r7,0UTPUT);

pinMode (r8,OUTPUT);

pinMode (r9,0UTPUT);

pinMode (r10,0UTPUT);

pinMode (r11,0UTPUT);

pinMode (r12,0UTPUT);

pinMode (r13,0UTPUT);

pinMode (Level1,INPUT_PULLUP);

pinMode (Level2,INPUT_PULLUP);

pinMode (Level3,INPUT_PULLUP);

pinMode (Mix,INPUT_PULLUP);

pinMode (Fill,INPUT _PULLUP);

pinMode (InterlockFill,INPUT _PULLUP);

pinMode (Motor,OUTPUT);

pinMode (sensor,INPUT);

pinMode (Lamp1,0UTPUT);

pinMode (Lamp2,0UTPUT);

pinMode (Lamp3,0UTPUT);

digitalWrite (r1,HIGH);

digitalWrite (r2,HIGH);

digitalWrite (r3,HIGH);

digitalWrite (rd,HIGH);

digitalWrite (r5,HIGH);

digitalWrite (r6,HIGH);

digitalWrite (r7,HIGH);
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digitalWrite (r8,HIGH);

digitalWrite (r9,HIGH);

digitalWrite (r10,HIGH);

digitalWrite (r11,HIGH);

digitalWrite (r12,HIGH);

digitalWrite (r13,HIGH);

digitalWrite (Lamp1,LOW);

digitalWrite (Lamp2,LOW);

digitalWrite (Lamp3,LOW);

/MBuilsidunmseuaivaniag

#ifdef DEBUG HX711
Serial.begin(9600);
Serial.printin("[HX7] Sensor start HX711"),

#endif
scalel.begin(Datal,5CK1);
scale2.begin(Data2,SCK2);
scale3.begin(Data3,SCK3);
scale3.begin(Datad,SCK4);
scaled.begin(Datad,SCK4);
scalel.set scale(CALIBRATION FACTOR1);
scale2.set_scale(CALIBRATION_FACTOR2);
scale3.set_scale(CALIBRATION_FACTOR3)
scaled.set_scale(CALIBRATION FACTORA4);
scalel.tare();
scale2.tare();
scale3.tare();
scaled.tare();

if (EEPROM.read(add_chk) != check val)

EEPROM.write(add_chk, check val);
EEPROM.write(add_hrs, 0);
EEPROM.write(add_min, 1);
EEPROM.write(add sec, 2);



}
else
{
hrs = EEPROM.read(add_hrs);
Min = EEPROM.read(add_min);
sec = EEPROM.read(add_sec);
}
delay(1500);
}
void loop(}
J/8uenlnanieadin 4 6
#ifdef DEBUG _HXT711
Serial.print("[HX7] Readingl:");
Serial.print(scalel.get_units(),3);
Serial.print("Kgs");
Serial.println();
Serial.print("[HX7] Reading2:");
Serial.print(scale2.get_units(),3);
Serial.print("Kes");
Serial.println();
Serial.print("[HX7] Reading3:");
Serial.print(scale3.get_units(),3);
Serial.print("Kgs");
Serial.print(n();
Serial.print("[HX7] Readingd:");
Serial.print(scaled.get_units(),3);
Serial.print("Kgs");
Serial.println();

delay(1000);
#endif
Run1(); /A%ue 1 nn.
Run2(); /e 2 nn.

Run3(); /e 3 nn.
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mix(); /unsinils
fill(); //nunanuds
}

//la 1 an.

void Run1() {
unsigned long currentMillis1 = millis();
if (currentMillis1 - previousMillis1 >= intervall) {
//Manpump();
previousMillis1 = currentMillis1;
//Manpump();
}
if (digitalRead(Levell) == LOW&&state[2] ==0) //neaing 1 dnun 1 nnvheu
{
state[15] = 0;
//daants
hrs = 0;
Min = 2;
sec = 0;
delay(1000);
state[1] = 1; //&a 11, lampl, r13 vhau
}
if (state[1] == HIGH)
{
RUN = true;
while (RUN)
{ /&1 1, lampl, r13 ¥y
digitalWrite (r1,LOW);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
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digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,LOW);
Serial.println("Step1");
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if (hrs == 0 && Min == 0 && sec == 0&& state[1] ==1)

{

hrs = 0;
Min = 0;
sec = 25;
state[2]=1,
state[1]=0;

}

if (state[2] ==1){
digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,LOW);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);

//U9A T4

/& 12, lamp1 97U

//&1 11, lampl, r13 YAV

/& 12, lamp1 19U
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digitalWrite (r13,HIGH);
Serial.println("Step2");
}
if (hrs == 0 && Min == 0 && sec == 0&& state[2] ==1)
{
//eaauanudly
hrs = 0;
Min = 0;
sec = 10;
state[3]=1; //& motor, lamp1 119U
state[2]=0; //& r2, lamp1 v97u
}
if (state[3] ==1){ //&1 motor, lamp1 791
digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step3");
}
if (hrs == 0 && Min == 0 && sec == 0&& state[3] ==1)
{
//edanistu



hrs = 0;
Min = 0;
sec = 12;
state[d]=1; //E% r3, lamp1 v19u
state[3]=0; //&4 motor, lamp1 ngAiau
}
if (state[d] ==1){ //&4 r3, lamp1 ¥9u

digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,LOW);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Stepd");
}
if (hrs == 0 && Min == 0 && sec == 0&& state[d] ==1)
{

JRamérist
hrs = 0;
Min = 0;
sec = 13;
state[5]=1; //&q ra, lamp1 ¥19u
state[4]=0; /&4 13, lamp1 veAineu
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if (state[5] ==1X /84 14, lamp1 MU

digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (r4,LOW);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.printin("Step5");
}
if (hrs == 0 && Min == 0 && sec == 0&& state[5] ==1)

{

//emdath
hrs = 0;
Min = 0;
sec = 19;
state[6]=1; //& r5, lamp1 197U
state[5]=0; //&4 ra, lamp1 nigavineu
}
if (state[6] ==1) //é’q r5, lamp1 197U

digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);



digitalWrite (rd,HIGH);
digitalWrite (r5,LOW);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step6");
}
if (hrs == 0 && Min == 0 && sec == 0&& state[6] ==1)
{

JRAnda
hrs = 0;
Min = 0;
sec = 20;
state[7]=1; //&1 16, lamp1 a1
state[6]=0; /&4 15, lamp1 ngavina
}
if (state[7] ==1X //& r6, lamp1 197U

digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,LOW);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
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digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.println("Step7");

}
if (hrs == 0 && Min == 0 && sec == 0&& state[7] ==1)
{
//Upaaue
hrs = 0;
Min = 0;
sec = 12;
state[8]=1; //& r7, lamp1 ¥9u
state[7]=0; //&4 16, lamp1 gAY
}
if (state[8] ==1) /&1 17, lamp1 9

digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,LOW);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step8");
}



if (hrs == 0 && Min == 0 && sec == 0&& state[8] ==1)
{

/Aanaue
hrs = 0;
Min = 0;
sec = 13;
state[9]=1; /&1 18, lamp1 ¥heu
state[8]=0; /&8 17, lamp1 ngavina
}
if (state[9] ==1){ //& r8, lamp1 19U

digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,LOW);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.println("Step9");
}
if (hrs == 0 && Min == 0 && sec == 0&& state[9] ==1)

{
//eRpsuinutls

hrs = 0;
Min = 15;

sec = 0;
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state[10]=1;
state[9]=0;
}
if (state[10] ==1){
digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step10");
}

if (hrs == 0 && Min == 0 && sec == 0&& state[10] ==1)

{

hrs = 0;
Min = 0;
sec = 10;
state[11]=1;
state[10]=0;
}
if (state[11] ==1){
digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);

/4119, lampl ¥y

//84 18, lamp1 wgAvingy

/4119, lampl ¥y

//luRaasoailorinauase

//&1 10 , lamp1 1191y

/4119, lampl NyAYInaY

/41110 , lamp1 191y
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digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalwrite (r10,LOW);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.println("Step11");
}

if (hrs == 0 && Min == 0 && sec == 0&&state[11]==1){

state[15]=1;
state[11]=0;
}
if (state[14] ==1)

digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);

//aumsiaueedluug 1 nn.

//41 110 , lampl YAV

/&t lamp1 19U



digitalWrite (r11,LOW);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
if(state[14] ==1&& digitalRead(sensor) ==LOW)
{ /Afled r11, lampl Yo level Suinguaodsin r11 uazds r12 uwhamumy
digitalWrite (r1,HIGH);
digitalWrite (Lamp1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,LOW);
digitalWrite (r13,HIGH);
}
}
if (digitalRead(Levell) == LOW||digitalRead(Level2) == LOW||digitalRead(Level3) ==
LOW)
{
delay(500);
if (digitalRead(InterlockFill) == LOW)  //iuuuia stop level
{
state[14] = O;
Serial.printin("Stop");
delay(2000);
RUN = false;
break;
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}
}
sec = sec - 1;
delay(1000);
if (sec == -1)
{
sec = 59;
Min = Min - 1;
}
if (Min == -1)
{
Min = 59;
hrs = hrs - 1;
}

if (hrs == -1) hrs = 0O;

if (hrs <= 91}

if (Min <= 9){3

if (sec <= 9){}

if(state[15] == 1)

{ //aun1svinauaedluug 1 nn.

Serial.printin("END");

digitalWrite (r1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r1,HIGH);
digitalWrite (Lamp1,LOW);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
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digitalWrite (r9,HIGH);

digitalWrite (r10,HIGH);

digitalWrite (r11,HIGH);

digitalWrite (r12,HIGH);

digitalWrite (r13,HIGH);
state [1] = 0;

)

state [10] = 0
state [11] = 0 ;
state [14] =0 ;
End[1] = 0;

}

bl

state[1] =0;
delay(2000);
}

//mua2nn.
void Run2() {
unsigned long currentMillis1 = millis();
if (currentMillis1 - previousMillis1 >= intervall)
{
previousMillis1 = currentMillis1;

}
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if (digitalRead(Level2) == LOW&&state2[2] ==0) //naaind 2 &sluua 2 nn.viau
{
state2[15] = 0;
//Wanauds

hrs = 0;
Min = 3;
sec = 0;

delay(1000);

state2[1] = 1; //&ar, lamp2, r13 vineu

}
if ( state2[1] ==1)
{

RUNZ2 = true;

while (RUN2)

{ //&9 r1, lamp2, r13 ¥i191u
digitalWrite (r1,LOW);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,LOW);

Serial.println("Step1");
if (hrs == 0 && Min == 0 && sec == 0&& state2[1] ==1)

{



/Aanautls
hrs = 0;
Min = 0;
sec = 25;
state2[2]=1; /84 12, lamp2 ¥eu
state2[1]=0; /&, lamp2, r13 wgAvinau
}
if (state2[2] ==1) /741 12, lamp2 Y9

digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,LOW);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step2");
}
if (hrs == 0 && Min == 0 && sec == 0&& state2[2] ==1)
{

VAGERN T LIGIR
hrs = 0;
Min = 0;
sec = 10;
state2[3]=1; //&q Motor, lamp2 ¥i191u

state2[2]=0; //&4 12, lamp2 ngavina
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}

if (state2[3] ==1){ //84 Motor, lamp2 ¥1141u
digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.printin("Step3");

}
if (hrs == 0 && Min == 0 && sec == 0&& state2[3] ==1)

{

//Uendaniifu
hrs = 0;
Min = 0;
sec = 14;
state2[d]=1; /81 13, lamp2 ¥eu
state2[3]=0; //& Motor, lamp2 ngaviney
}
if (state2[d] ==1){ //&4 r3, lamp2 19U

digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,LOW);
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digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.printin("Stepa");

}
if (hrs == 0 && Min == 0 && sec == 0&& state2[d] ==1)
{
JRnrdnihgiu
hrs = 0;
Min = 0;
sec = 15;
state2[5]=1; //& rd, lamp2 19U
state2[4]=0; //& 13, lamp2 ngavineu
}
if (state2[5] ==1) //é’q rd, lamp2 197U

digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,LOW);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
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digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step5");

}
if (hrs == 0 && Min == 0 && sec == 0&& state2[5] ==1)
{
//Udath
hrs = 0;
Min = 0;
sec = 23;
state2[6]=1; //& r5, lamp2 19U
state2[5]=0; //&q ra, lamp2 ngavinau
}
if (state2[6] == 1) //&4 15, lamp2 Y9

digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,LOW);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step6");
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}
if (hrs == 0 && Min == 0 && sec == 0&& state2[6] ==1)
{
/Radai
hrs = 0,
Min = 0;
sec = 24,
state2[7]=1; //& r6, lamp2 19U
state2[6]=0; //&4 15, lamp2 ngAvinau
}
if (state2[7] ==1){ J/&1 16, lamp2 ¥eu
digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,LOW);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.printn("Step7");
}
if (hrs == 0 && Min == 0 && sec == 0&& state2[7] ==1)
{
// e
hrs = 0;
Min = 0;
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sec = 14;
state2[8]=1; //&4 r7, lamp2 19U
state2[7]=0; //&q 16, lamp2 vgAvinau
}
if (state2[8] ==1){ //&4 r7, lamp2 19U

digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,LOW);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.printin("Step8");

}
if (hrs == 0 && Min == 0 && sec == 0&& state2[8] ==1)
{
/e
hrs = 0;
Min = 0;
sec = 15;
state2[9]=1; //&1 18, lamp2 ¥eu
state2[8]=0; /&4 17, lamp2 ngavina
}
if (state2[9] ==1){ //&4 18, lamp2 vau

digitalWrite (r1,HIGH);
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digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,LOW);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step9");

}
if (hrs == 0 && Min == 0 && sec == 0&& state2[9] ==1)
{
//\599unUevingu
hrs = 0;
Min = 10;
sec = 0;
state2[10]=1; //&1 Motor, lamp2 191y
state2[9]=0; //& 18, lamp2 viggainany
}
if (state2[10] ==1){ //& Motor, lamp2 ¥1147u

digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
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digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.printin("Step10");

}
if (hrs == 0 && Min == 0 && sec == 0&& state2[10] ==1)
{
/AWLL%QLQ%@QLﬁ@ﬁqQWULa%Q
hrs = 0;
Min = 0;
sec = 10;
state2[11]=1; //&1 110, lamp2 e
state2[10]=0; //& Motor, lamp2 vgavinay
}
if (state2[11] ==1){ //& r10, lamp2 191U

digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,LOW);
digitalWrite (r11,HIGH);
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digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.printin("Step11");

}
if (hrs == 0 && Min == 0 && sec == 0&&state2[11]==1)
{
state2[15]=1, //aunsinauedlyig 2 nn.
state2[11]=0; /&1 110, lamp2 ngavnaL
}
if (state2[14] ==1){ //&1 111, lamp2 e

digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalwrite (r11,LOW);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
if(state2[14] ==1&& digitalRead(sensor) ==LOW)
{ /Afled r11, lampl Yo level duinguaodsin r11 uazds r12 ywhanumy
digitalWrite (r1,HIGH);
digitalWrite (Lamp2,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
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digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,LOW);
digitalWrite (r13,HIGH);
}
}
if (digitalRead(Levell) == LOW||digitalRead(Level2) == LOW||digitalRead(Level3) ==
LOW)
{
delay(500);
if (digitalRead(InterlockFill) == LOW) //0HUUIE stop level
{
state2[14] = 0;
Serial.println("Stop™);
delay(2000);
RUN2 = false;

break;

}
}
sec = sec - 1;
delay(1000);
if (sec == -1)
{

sec = 59;

Min = Min - 1;
}
if (Min == -1)
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Min = 59;
hrs = hrs - 1;
}
if (hrs == -1) hrs = 0;
if (hrs <= 9){}
if (Min <= 91}
if (sec <= 9){}
if(state2[15] == 1)
{ //aUn13vinauvedluug 2 nn.
Serial.printin("END");
digitalWrite (r1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r1,HIGH);
digitalWrite (Lamp2,LOW);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
state2 [1] = 0
state2 [2] = 0
state2 [3] =0 ;
state2 [4] = 0
state2 [5] = 0



state2 [6] =

)

state2 [7]
state2 [8]
state2 [9] =
state2 [10] =
state2 [11]
state2 [14] =
End[2] = O;
}

)

0
0
0;
0;

)

0
0;
0

)

state[1] =0;
delay(2000);
}

//\um 3 nn.

void Run3() {
unsigned long currentMillis1 = millis();
if (currentMillis1 - previousMillis1 >= interval1)
{

previousMillis1 = currentMillis1;
}
if (digitalRead(Level3) == LOW&&state3[2] ==0)

{
state3[15] = O;

//Uaaania
hrs = 0;
Min = 4;
sec = 0;
delay(1000);
state3[1] = 1; /&, lamp3 19U

}
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if (state3[1] == 1)
{

RUN3 = true;

while (RUN3)

{ /84 11, lamp3 vheu
digitalWrite (r1,LOW);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,LOW);

Serial.println("Step1");
if (hrs == 0 && Min == 0 && sec == 0&& state3[1] ==1)

{
/Apanis
hrs = 0;
Min = 0;
sec = 25;
state3[2]=1; /81 12, lamp3 ¥eu
state3[1]=0; /& 11, lamp3 ngavina
}
if (state3[2] ==1) J/Ea 12, lamp3 19U

digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
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digitalWrite (r2,LOW);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step2");

}
if (hrs == 0 && Min == 0 && sec == 0&& state3[2] ==1)
{
//\eauautiainany
hrs = 0;
Min = 0;
sec = 10;
state3[3]=1; //& Motor, lamp3 11914
state3[2]=0; //&4 12, lamp3 ngavina
}
if (state3[3] ==1){ //& Motor, lamp3 11471

digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
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digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step3");

}
if (hrs == 0 && Min == 0 && sec == 0&& state3[3] ==1)
{
//amdntigiuy
hrs = 0;
Min = 0;
sec = 15;
state3[d]=1; //& r3, lamp3 97U
state3[3]=0; //& Motor, lamp3 ngaving1u
}
if (state3[d] ==1){ //& r3, lamp3 97U

digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,LOW);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
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digitalWrite (r13,HIGH);
Serial.println("Step4");

}
if (hrs == 0 && Min == 0 && sec == 0&& state3[4] ==1)

{

/Radnigiu
hrs = 0;
Min = 0;
sec = 16;
state3[5]=1; //& rd, lamp3 119U
state3[4]=0; //&4 13, lamp3 ngavina

}

if (state3[5] ==1) //&4 14, lamp3 111914
digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,LOW);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.println("Step5");

}
if (hrs == 0 && Min == 0 && sec == 0&& state3[5] ==1)

{

//adai
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hrs = 0;
Min = 0;
sec = 29;
state3[6]=1; /84 15, lamp3 vheu
state3[5]=0; //&4 14, lamp3 vigavianu
}
if (state3[6] ==1){ //&q r5, lamp3 19U

digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,LOW);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Step6™);

}
if (hrs == 0 && Min == 0 && sec == 0&& state3[6] ==1)
{
/Remdanh
hrs = 0;
Min = 0;
sec = 25;
state3[7]=1; //&q 16, lamp3 19U
state3[6]=0; //&4 15, lamp3 neAineu

}
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if (state3[7] ==1){ J/&4 16, lamp3 911914
digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,LOW);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.println("Step7");

}
if (hrs == 0 && Min == 0 && sec == 0&& state3[7] ==1)
{
//Upaaue
hrs = 0;
Min = 0;
sec = 16;
state3[8]=1; //& r7, lamp3 M197U
state3[7]=0; //&4 16, lamp3 gAY
}
if (state3[8] ==1) //& r7, lamp3 M197U

digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
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digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,LOW);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.println("Steps");

}
if (hrs == 0 && Min == 0 && sec == 0&& state3[8] ==1)
{
/Apnaaue
hrs = 0;
Min = 0;
sec = 17;
state3[9]=1; //& r8, lamp3 19U
state3[8]=0; //&s 17, lamp3 ngavina
}
if (state3[9] ==1) //& r8, lamp3 19U

digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,LOW);
digitalWrite (r9,HIGH);
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digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.println("Step9");

}
if (hrs == 0 && Min == 0 && sec == 0&& state3[9] ==1)
{
//\3eauautiainay
hrs = 0;
Min = 10;
sec = 0;
state3[10]=1; //& Motor, lamp3 191U
state3[9]=0; //&s 18, lamp3 ngavina
}
if (state3[10] ==1){ //& Motor, lamp3 191U

digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

Serial.println("Step10");
}
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if (hrs == 0 && Min == 0 && sec == 0&& state3[10] ==1)

{
//VLWLL"UDQL?]%‘I@QLﬁl@ﬁr]ﬂ']um%ﬂ
hrs = 0;
Min = 0;
sec = 10;
state3[11]=1; //&3 110, lamp3 veu
state3[10]=0; //& Motor, lamp3 ngaving1u
}
if (state3[11] ==1){ //&1 110, lamp3 e

digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,LOW);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.printn("Step11");

}

if (hrs == 0 && Min == 0 && sec == 0&&state3[11]==1)
{
state3[15]=1; //aunsiinaulun 3 nn.
state3[11]=0; //&a 110, lamp3 vgAvineu
}

if (state3[14] ==1)}{  //&4 r11, lamp3 ¥e
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digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,LOW);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
if(state3[14] ==1&& digitalRead(sensor) ==LOW)
{ /Adleds r11, lamp3 vhauuda level Suinquaedasin ri1 wazds r12 svieuumy
digitalWrite (r1,HIGH);
digitalWrite (Lamp3,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,HIGH);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,LOW);
digitalWrite (r13,HIGH);
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}
if (digitalRead(Levell) == LOW||digitalRead(Level2) == LOW||digitalRead(Level3) ==
LOW)
{
delay(500);
if (digitalRead(InterlockFill) == LOW) /71U stop level
{
state3[14] = 0;
Serial.println("Stop");
delay(2000);
RUN3 = false;

break;

sec = sec - 1;
delay(1000);
if (sec == -1)
{
sec = 59;
Min = Min - 1;
}
if (Min == -1)
{
Min = 59;
hrs = hrs - 1;
}
if (hrs == -1) hrs = 0;
if (hrs <= 9){}
if (Min <= 9)(}
if (sec <= 9){}
if(state3[15] == 1)

{ //3uMsynanulyug 3 nn.
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Serial.printin("END");
digitalWrite (r1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r1,HIGH);
digitalWrite (Lamp3,LOW);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

state3 [1] =
state3 [2] =
state3 [3] =

state3 [10] = 0
state3 [11] =0
state3 [12] = 0;
state3 [13] = 0;
state3 [14] = 0

End[3] = 0;



state[1] =0;
delay(2000);
}

//Anuda
void mix() {
unsigned long currentMillis1 = millis();
if (currentMillis1 - previousMillis1 >= intervall)
{
previousMillis1 = currentMillis1;
}
if (digitalRead(Mix) == LOW&&state[2] ==0)  //naaing 4 luuanwnudeyineu
{
stated4[15] = 0;
//aalndoaudsanzuzinuis
hrs = 0;
Min = 40;
sec = 0;
delay(1000);
stated[1] = 1; //&4 19 Yy
}
if (stated[1] == HIGH)
{
RUNmix = true;
while (RUNmix)
{ //&4 19 Yy
digitalWrite (r1,HIGH);
digitalWrite (Lamp1,LOW);
digitalWrite (r2,HIGH);
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digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,LOW);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.printin("MIXStep1");
if (hrs == 0 && Min == 0 && sec == 0&& stated[1] ==1)
{

//viaonliluasudsansusngannuds

hrs = 0;
Min = 0;
sec = 10;
stated[2]=1; /831 110 ¥
stated[1]=0; //&1 19 neAinau
}
if (stated[2] ==1) /&3 110 ¥

digitalWrite (r1,HIGH);
digitalWrite (Lamp1,LOW);
digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
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digitalWrite (r9,HIGH);
digitalWrite (r10,LOW);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);
Serial.printin("MIXStep2");

}
if (hrs == 0 && Min == 0 && sec == 0&& stated[2] ==1)
{
hrs = 0;
Min = 0;
sec = 30;
stated[15]=1; //aunavinauninids
stated[2]=0; //&s 110 neavihay
}
if (digitalRead(Levell) == LOW||digitalRead(Level2) == LOW||digitalRead(Level3) ==
LOW)
{
delay(500);

if (digitalRead(InterlockFill) == LOW)
{
stated[14] = O;
Serial.println("Stop");
delay(2000);
RUNmix = false;
break;
}
}
sec = sec - 1;
delay(1000);
if (sec == -1)
{

sec = 59;
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Min = Min - 1;
}
if (Min == -1)
{
Min = 59;
hrs = hrs - 1;
}
if (hrs == -1) hrs = 0;
if (hrs <= 9){}
if (Min <= 9){}
if (sec <= 9){}
if(stated[15] == 1)
{ //3Un15VauRnLta
Serial.printn("END");
digitalWrite (r1,HIGH);
digitalWrite (r2,HIGH);
digitalWrite (r1,HIGH);

digitalWrite (Lamp1,LOW);

digitalWrite (r2,HIGH);
digitalWrite (r3,HIGH);
digitalWrite (Motor,LOW);
digitalWrite (rd,HIGH);
digitalWrite (r5,HIGH);
digitalWrite (r6,HIGH);
digitalWrite (r7,HIGH);
digitalWrite (r8,HIGH);
digitalWrite (r9,HIGH);
digitalWrite (r10,HIGH);
digitalWrite (r11,HIGH);
digitalWrite (r12,HIGH);
digitalWrite (r13,HIGH);

stated [1] = 0;

stated [2] = 0;
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stated [14] = 0 ;
}

state[1] =0;
delay(2000);
}

//\nunanuds
void fillOf
if(digitalRead(Fil)==0) //neaind 5 divundauiviey
{
xF = 1;
digitalWrite(r11,LOW);
digitalWrite(r12,HIGH);
Serial.println("Run");
}
if(xF== true &&digitalRead(sensor) ==0)}
digitalWrite(r12,LOW);
digitalWrite(r11,LOW);
Serial.println("Cutting");
delay(500); //daa
digitalWrite(r12,HIGH);
Serial.println("Cut");
}
if(digitalRead(nterlockFill) == LOW)  //naadnd 6 &slvansinutavgavinnu
{ xF =false;
digitalWrite(r11,HIGH);
digitalWrite(r12,HIGH);
Serial.println("Stop");
}
}
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(Credit. https://docs.arduino.cc/hardware/mega-2560)
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(Credit. https://www.alldatasheet.com/HX711)
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refqrregarﬂhalrmﬂa ) by sarahalmutlag
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By: Mathan Seidle

SparkFun Electronics referrer=sarahalmuiéerrer=saraha
Date: Movemb=r 10th, 2814

Licensz: This code is public domain but you buy me a besr

This is the calibration sketch. Use it to determine the ca
outputs the rero_factor usaful for projects that have o p=

Setup your scale and start the sketch WITHOUT a weight on
Once readings are displayed place the weight on the scale
Press +/- or afz to adjust the calibration_factor wntil th
Use this calibration_factor on the sxample sketch

Thiz axample assumes pounds {lbs). If you prefer kilograms
calibration factor will b= significantly different but it

¥our calibration factor may b= very positive or very negat
and the direction the sensors deflect from zero state
This example code uses bogde's ex:zllznt library: https://f

="5 Library 15 relsassd w
iﬁp YVoUREFEuIRDdTom your browser, please use

Cﬁoﬂ%me (hitp:/iwww google.comithromes)'Chromium
(W¥sich #0and above on Linux) or Maozilla Firefox

{tips!fesyne prcaHla e ole B S finedowd) {30bit anly-cm 1ATndawe) v
Digmiss 3

Pleaze select a board E < Run on Arduino

Once you have calculated your calibration factor of your load cell set up,
you can move on to other code, such as the simple scale output example
code, *SparkFun_HX711_Example™

SparkFun_Hx711_Examiie Bfps: Eldemele c D3RR ad

refgrrmﬁarahalrmﬂ ) by sarahalmutlag

{mmaﬂmmmmmmmai&mm

: Hathan Seidle
5P=r'kFun Elzctronics referrer=sarahalmuiéerrer=saraha
Date: Novemb=r 19th, 2814
License: This code is public domain but you buy me a beer

This axamples demonstratess basic scale output. 5== the cali
specific load cell setup.

This a=xample code uses bogds's =xcellent library: https://f
bogde's library is relsasad wnder a GHNU GENERAL PUBLIC LIC

The HX?71l does one thing well: read load cells. The breako
based load cell which should allow a user to measure every
Arduino pinm 2 -»> HI711 CLK

3 -» DAT
3 -» VOO
GND -> GMD

The HX?11 board can be powsred from 2.7V to 5V so the Ardu

£k To program your Arduino frem your browser, please use

% Eq:&g'ﬁ [Ed'h::fﬁﬂm.gmgle.mrﬂchmmﬂﬂfchmmium

version 41 and above on Limue) or Mozilla Firefox
define calibration_factor -7858.8 //This value is obtained

{http:ifwranw mozilla.orglen-USHirefox) (32bit only on Windows)w
Bigiias 7 3 .

Please select a board |1| i = Run on Arduino

Check out the other example code in the Github repo, or Codebender for
powering down the HXT11 (github, codebender) and known zero startup
{github, codebender).

s~

s~
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(Credit.
https://cdn.sparkfun.com/datasheets/Sensors/ForceFlex/TAL220M4M5Update.pdf)
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(Credit. https://www.uctronics.com/download/Amazon/U604302_print.pdf)
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FEATURES

« 3.3V, 5V, 12V, and Adjustable Output Versions

+ Adjustable Version Output Voltage Range,
1.2V to 37V 4% Max Over Line and Load
Conditions

+ Available in TO-220 and TO-263 Packages
+ Ensured 3A Output Load Current

+ Input Voltage Range Up to 40V

+ Requires Only 4 External Components

+ Excellent Line and Load Regulation
Specifications

+ 150 kHz Fixed Frequency Internal Oscillator
* TITL Shutdown Capability

* Low Power Standby Mode, I Typically 80 pA
+ High Efficiency

+ Uses Readily Available Standard Inductors

« Thermal Shutdown and Current Limit
Protection

APPLICATIONS

+ Simple High-Efficiency Step-Down (Buck)
Regulator

+« On-Card Switching Regulators

+ Positive to Negative Converter

Typical Application
(Fixed Output Voltage Versions)

12y Y| LM2596
Unregulaied

0C Input 1 5.0

DESCRIPTION

The LM2596 series of regulators are monaolithic
integrated circuits that provide all the active functions
for a step-down (buck) switching regulator, capable of
driving a 3A load with excellent line and load
regulation. These devices are available in fixed output
voltages of 3.3V, 3V, 12V, and an adjustable output
VEersion.

Requiing & minimum number of external
components, these regulators are simple to use and
include intemal frequency compensation ., and a
fixed-frequency oscillator.

The LIM2596 series operates at a switching frequency
of 150 kHz thus allowing smaller sized filter
components than what would be needed with lower
frequency switching regulators. Available in a
standard 5-lead TO-220 package with several
different lead bend options, and a 5-lead TO-263
surface mount package.

A standard series of inductors are available from
several different manufacturers optimized for use with
the LIM2596 series. This feature greatly simplifies the
design of switch-mode power supplies.

Other features include a ensured +4% tolerance on
output voltage under specified input wvoltage and
output load conditions, and +15% on the oscillator
frequency. External shutdown is included, featuring
typically 80 pA standby current. Self protection
features include a two stage frequency reducing
current limit for the output switch and an over
temperature shutdown for complete protection under
fault conditions.

{1) T Patent Number 5,382,918,

Feedback

4
| n ey '™

5 + o
33 pH B JA Load

o P
20 uf
1HSE24 | et H

(Credit. https://pdfl.alldatasheet.com/datasheet-pdf/view/543794/TI11/LM2596S.html)
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Connection Diagrams

Ping 1, 3, and 5 Side
Side Fine I and 4 View

View
=1 5 - O8/OFF
GHD —— — ?hm«'r Top Metal = = — I F.ud Back

T ——T—T—1 4 - Fead Back View Tab =T & - Ground

op O ——T—T— 3 - Ground GND == 7 - dutput
View —T—— 7 - Outpu o= -

of—T—T—1 -,
Figure 1. 5-Lead Bent and Staggered Leads, Figure 2. 5-Lead DDPAK/TO-262 (5) Package
Through Hole TO-220 (T) Package See Package Number KTT0005B

See Package Number NDHQ005D

‘ These devices have limifed built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘tﬁ\ during storage or handling to prevent electrostatic damage to the MOS gates.

Absolute Maximum Ratings "

Maximum Supply Voltage 43V
OM [OFF Pin Input Voltage -0.3 =V = +25V
Feedback Pin Voltage -0.3 =V =+25V
Output Voltage to Ground {Steady State) -1V
Power Dissipation Internally limited
L Storage Temperature Range -85°C to +150°C
| ESD Suscepibity
| Human Body Model ! | 2KV
Lead Temperature
| DDPAKITO-263 Package
| Vaper Phase (80 sec) [ 215°G |
Infrared (10 sec.) | +245°C |
[ T0-220 Package (Soldering, 10 s=c.) | +260°C |
[ Maximum Junction Temperature | +150'C‘

{1y Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is intended fo be functional, but do not ensure specific performance limits. For ensured specifications and test
conditions, see the Electrical Characteristics.

{2} If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/ Distributors for availability and
specifications.

{3) The human body model iz a 100 pF capacitor discharged through a 1.5k resistor into each pin.

Operating Conditions
Temperature Range -40°C =T, = +125°C
Supply Voltage 4.5V to 40V
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LM2596-3.3 Electrical Characteristics
Specifications with standard type face are for T, = 25°C, and those with boldface type apply over full Operating

Temperature Range

LM2596-3.3 Unite
Symbol Parameter Conditions THF Ligrzljm (Limits)
SYSTEM PARAMETERS @ Test Gircuit Figure 20 )
[Vour Oulput Voltage | 4.75V < Wiy < 40V, 0.2A = | oap = 34 33 v
' 3.168/3.435 V(min)
| 3.432/3.465 Vimax)
n Efficiency Wi = 12V, L gan = 3A T3 %

(1) Typical numbers are at 25°C and represent the most likely norm.
(2) All limits specified at room temperature (standard fype face) and at femperature extremes (bold type face). All room temperature limits
are 100% production tested. All limits at temperature exiremes are ensured via correlation using standard Statistical Quality Control

(3QC) methods. All limits are used to calculate Average Qulgoing Cuality Level (ACQL).

(3) Extemal compenents such as the caich diode, inductor, input and output capacitors, and voltage programming resistors can affect
switching regulator system performance. When the LM2596 is used as shown in the Figure 20 test circuit, system performance will be
as shown in sysiem parameters of Electrical Characferistics section.

LM2596-5.0 Electrical Characteristics

Specificaions with standard type face are for T, = 25°C, and those with boldface type apply over full Operating

Temperature Range

LM2596-5.0 Unite
Symbol Parameter Conditions THF Li‘rzlllil [Lirr:'nils}
SYSTEM PARAMETERS ¥ Test Circuit Figure 20 '
[Vour Output Voltage [7V = Vi = 40V, 0.2A = 1, oup = 34 50 v
4.500/4.750 V{min)
I 5.200/5.250 Vimax)
n Efficiency [V = 12V, 1opn = 3A 80 %

(1) Typical numbers are at 25°C and represent the most likely norm.

(2) Al limits specified at room temperature (standard fype face) and at femperature extremes (bold type face). All room temperature limits
are 100% production fested. All limits at temperature exiremes are ensured via correlation using standard Statistical Quality Control
(SQC) methods. Al limits are used to calculate Average Oufgoing CQuality Level (ACQL).

(3) Extemal compenents such as the caich diode, inductor, input and output capacitors, and voltage programming resistors can affect
switching regulator system performance. When the LM2596 is used as shown in the Figure 20 test circuit, system performance will be
as shown in system parameters of Electrical Characteristics secfion.

LM2596-12 Electrical Characteristics

Specifications with standard type face are for T, = 25°C, and those with boldface type apply over full Operating
Temperature Range

LM2596-12 Units
Symbol Parameter Conditions THF Li‘rijlil (Limits}
SYSTEM PARAMETERS @ Test Gircuit Figure 20 )
[Vour Oulput Voltage | 15V = Vi, 40V, 0.2A 51, £ 3A 12.0 v
11.52/11.40 Vimin)
I 12.48/12.60 Vimax)
n Efficiency [V = 25V, loo = 3A a0 %

(1) Typical numbers are at 25°C and represent the most likely norm.
(2} All imits specified at room temperature (standard type face) and at femperature extremes (bold type face). All room temperature limits
are 100% production fested. All limits at temperature exiremes are ensured via correlation using standard Statistical Quality Control

(SQC) methods. Al limits are used to calculate Average Oufgoing CQuality Level (ACQL).

(3) Extemal compenents such as the caich diode, inductor, input and output capacitors, and voltage programming resistors can affect
switching regulator sysiem performance. When the LM2596 is used as shown in the Figure 20 test circuif, system performance will be
as shown in sysiem parameters of Electrical Characferistics section.



LM2596-ADJ Electrical Characteristics

Specifications with standard type face are for T, = 25°C, and those with boldface type apply over full Operating
Temperature Range
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LM2596-ADJ Unit
- — nits
Symbol Parameter Conditions THP LI[rzl]“t (Limits)
SYSTEM PARAMETERS " Test Circuit Figure 20 ) ) )
Vs Feedback Voltage 45V eV =40V, 028 2 gpp = 34 1.230 W

Vo pregrammed for 3V, Circuit of Figure 20 1.193M1.180 Vimin}
1.26711.280 Wimax)

n Efficiency Wi = 12V, Vour = 3V, lLoan = 34 73 b

(1) Typical numbers are at 25°C and represent the most likely norm.

2)

(3)

All

All limits specified at room temperature (standard fype face) and at temperature extremes (bold type face). All reom temperature limits
are 100% production fested. Al limits at temperature exiremes are ensured via correlation using standard Statistical Quality Control
(SQC) methods. Al limits are used to calculate Average Ouligoing Quality Level {A0QL).

External components such as the caich diede, inductor, input and output capacitors, and voltage programming resistors can affect
switching regulator system performance. When the LM2396 is used as shown in the Figure 20 test circuit, system performance will be
as shown in sysiem parameters of Electnical Characieristics section.

Qutput Voltage Versions Electrical Characteristics

Specifications with standard type face are for T, = 25°C, and those with boldface type apply over full Operating
Temperature Range. Unless otherwise specified, V,,, = 12V for the 3.3V, 5V, and Adjustable version and V,,, = 24V for the

12V version. | g, = 500 mA
LM2596-XX Unit
- t — nits
Symbol Parameter Conditions THF Limit {Limits)
2

DEVICE PARAMETERS

Iy Feedback Bias Cument Adjustable Version Only, Vg = 1.3V 10 na

[ S0M00 | nA{max)

fo Oscillator Frequency See () 150 kHz
127110 kHz(min)
173M73 kHz{max) |

Vaar Saturation Voltage Igur = 34 @18 1.16 "

[ 1415 Vi{max)

DC Max Duty Cycle (ON) See 19 100 %

| Min Duty Cycle (OFF) See (@) 1]

Io Current Limit Peak Current 415 45 [ A
3634 | Almin}
6.9/7.5 Almazx)

I Output Leakage Current Output = gV 48! 50 pA(max)

Output = -1v 7 2 _ [ mA
30 mMA{mMax)

Io Quiescent Current See 18 5 . [ mA
10 mA{mMax)

(1) Typical numbers are at 25°C and represent the most likely norm.

(2) Al limits specified at room temperature (standard fype face) and at temperature extremes (bold type face). All reom temperature limits
are 100% production fested. All limits at temperature exiremes are ensured via correlation using standard Statistical Quality Control
(SQC) methods. All limits are used fo calculate Average Culgoing Quality Level (ACQL).

(3) The switching frequency iz reduced when the second stage current limit is activated.

(4} Mo diode, inductor or capacitor connected to oufput pin.

(5) Feedback pin removed from output and connected to 0V to force the output transistor switch ON.

(6) Feedback pin remaoved from output and connected to 12V for the 3.3V, 5V, and the ADJ. version, and 15V for the 12V version, to force
the output transistor switch OFF._

(7} Wy =40V,



All Output Voltage Versions Electrical Characteristics (continued)
Specifications with standard type face are for T, = 25°C, and those with boldface type apply over full Operating

Temperature Range. Unless otherwise specified, Vi, = 12V for the 3.3V, 5V, and Adjustable version and Vy, = 24V for the

12V version. I qup = 500 mA
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LM2596-XX ot
Symbol Parameter Conditions THF Li['g';“ {Lir:iiss:-
lsTay | Standby Quiescent Cument | ONJOFF pin = 5V (OFF) 30 A
200250 | pA(max)
B Thermal Resistance TO-220 or TO-283 Package, Junciion fo Case 2 G
6 TO-220 Package, Junction to Ambient & 50 “Cw
Bia T0-263 Package, Junclion to Ambient ! 50 GV
[Byn [ TO-263 Package, Junclion to Ambient (19 30 G
[Byn [ TO-263 Package, Junctien to Ambient (' 20 G
ON/OFF CONTROL Test Circuil Figure 20
ON JOFF Pin Logic Input 13 v
[V | Threshold Violtage | Low (Regulator OM) 0.6 Vimax)
|Va | High (Regulator OFF) 2.0 V(min)
Iy 'O JOFF Pin Input Current Winzc = 2.5V (Regulator OFF) 3 uA
[ | . 15 pAmMax)
I V.nee = 0.5V (Regulator ON) 0.02 A
| 5 pAmax)

(8) Junction to ambient thermal resistance (no external heat sink) fornizhe T0-220 package mounted vertically, with the leads soldered to a

printed circuit board with (1 oz_) copper area of approximately 1 in.

(9}  Junction to ambient thermal resistance with the TO-263 package tab soldered fo a single printed circuit board with 0.5 in® of {10z.)

copper area.

{10) Junction to ambient thermal resistance with the TD-263 package tab scldered to a single sided printed circuit board with 2.5 in? of (1

0Z.) COpper area.

(11} Junction to ambient thermal resistance with the TO-283 package fab soldered to a double sided printed circuit board with 3 in® of {10z}

copper area on the LM25965 side of the board, and approximately 16 in® of copper on the ofher side of the p-c board. See Application

Information in this data sheet and the thermal model in Switchers Made Simple™ version 4.3 software.
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LM2596 Series Buck Regulator Design Procedure (Fixed Output)

PROCEDURE (Fixed Output Voltage Version)

Given:
Vour = Regulated Output Voltage (3.3V, 5V or 12V)
Wiy(max) = Maximum DC Input Voliage

| I qapimax) = Maximum Load Current

1. Inductor Selection (L1)

A. Select the comect inductor value selecfion guide from Figures
Figure 21, Figure 22, or Figure 23. (Output voltages of 3.3V, 3V, or
12V respectively.} For all other voliages, see the Design Procedure
for the adjustable version.

B. From the inductor value selection guide, identify the inductance
region intersected by the Maximum Inpui Voliage line and the
Maximum Load Current line. Each region is idenfified by an
inductance value and an inductor code (LXX).

C. Select an appropriate inductor from the four manufacturer's part
numbers listed in Table 3.

2. Qutput Capacitor Selection (CaoyT)

A. In the majority of applications, low ESR (Eguivalent Series
Resistance) electrolylic capacitors between 82 uF and 820 pF and
low ESR sclid tantalum capacitors between 10 pF and 470 pF
provide the best resulis. This capacitor should be located close fo
the IC using short capacitor leads and short copper fraces. Do nof
use capacitors larger than 520 pF .

For additional information, see section on output capacitors in
Application Information section.

B. To simplify the capacitor selection procedure, refer to the quick
design component seleclion table shown in Table 1. This table
confains different input voltages, cutput voltages, and load currents,
and lists various inductors and output capacitors that will provide the
best design solutions.

C. The capaciter voltage rafing for elecirolytic capacitors should be
at least 1.5 times greater than the output voltage, and often much
higher voltage ratings are nesded to satisfy the low ESR
requirements for low output ripple voliage.

D. For computer aided design software, see Swiichers Made
Simple™ version 4.3 or later.

EXAMPLE (Fixed Output Voltage Version)
Given:
Vour = 5V
Viglmaz) = 12V

Iy qpp(max) = 34

1. Inducter Selection {L1)

A. Use the inductor selection guide for the 5V wversion shown in
Figure 22.

B. From the inductor value selection guide shown in Figure 22, the
inductance region infersected by the 12V horizontal line and the 3A
wertical line is 33 pH, and the inducior code is L40.

C. The inductance value required is 33 pH. From the table in
Table 3, go fo the L40 line and choose an inducter part number from
any of the four manufacturers shown. (In most instance, beth
through hole and surface mount inductors are available.)

2. Qutput Capacitor Selection (Cout)

A. See section on output capacitoers in Application Information
section.

B. From fthe quick design component selection table shown in
Table 1, locale the 5V ocutput voltage section. In the load cument
column, choose the load current line that is clesest to the cument
needed in your application, for this example, use the 34 line. In the
maximum input voltage column, select the line that covers the input
voltage needed in your application, in this example, use the 15V line.
Continuing on this line are recommended inductors and capacitors
that will provide the best overall performance.

The capacitor list contains both through hole electrolyfic and surface
mount tantalum capaciters from four different capacitor
manufacturers. It is recommended that both the manufacturers and
the manufacturer's series that are listed in the fable be used.

In this example aluminum electrolytic capacitors from several
different manufacturers are available with the range of ESR numbers
needed.

330 pF 33V Panasonic HFQ Series

330 pF 35V Michicon PL Series
C. For a 5V oulput, a capacitor voliage rafing at least 7.5V or more
is needed. But even a low ESR, switching grade, 220 pF 10V
aluminum electrolyfic capacitor would exhibit approximately 225 m
of ESR (see the curve in Figure 26 for the ESR vs voltage rating).
This amount of ESR would result in relatively high output ripple
voltage. To reduce the ripple to 1% of the output voltage, or less, a
capacitor with a higher value or with a higher voltage rating (loweer
ESR) should be selected. A 16%Y or 25V capacitor will reduce the
ripple voltage by approximately half.




PROCEDURE (Fixed Output Voltage Version)

3. Catch Diode Selection (D1)

A. The caich diode cument rating must be at least 1.3 times greater
than the maximum load cumrent. Also, if the power supply design
must withstand a confinucus output short, the diode should have a
current rating equal to the maximum current limit of the LM2596. The
most stressful condition for this dicde is an overload or shorted
output condifion.

B. The reverse voltage rafing of the diode should be at least 1.25
fimes the maximum input voltage.

C. This dicde must be fast (short reverse recovery time} and must be
located close to the LM2596 using short leads and short printed
circuit traces. Because of their fast swilching speed and low forward
voltage drop, Schettky diodes provide the best performance and
efficiency, and should be the first choice, especially in low output
voltage applications. Ulira-fast recovery, or High-Efficiency rectifiers
also provide good results. Ulira-fast recovery diodes typically have
reverse recovery fimes of 50 ns or less. Rectifiers such as the
1M5400 series are much too slow and should not be used.

4. Input Capacitor (Cy)

A low ESR aluminum or fantalum bypass capaciior is needed
between the input pin and ground pin fo prevent large wvoltage
fransienis from appearing at the input. This capacitor should be
located close to the IC using short leads. In addition, the RMS
current rating of the input capacitor should be selected fo be at least
14 the DC load current. The capacitor manufacturers data sheet must
be checked to assure that this current rating is not exceeded. The
curve shown in Figure 25 shows typical RMS current rafings for
several different aluminum electrolyiic capacitor values.

For an aluminum electrolytic, the capacitor voltage rating should be
approximately 1.5 times the maximum input voltage. Caution must
be exercized if solid tantalum capacitors are used (see Application
Information on input capacitor). The tantalum capacitor voltage rating
should be 2 times the maximum input voltage and it is recommended
that they be surge current tested by the manufacturer.

Use caution when using ceramic capacitors for input bypassing,
because it may cause severe ringing at the Wy, pin.

For additional information, see section on input capacitors in
Application Information section.

EXAMPLE (Fixed Output Voltage Verzion)

3. Catch Diode Selection (D1)

A. Refer fo the table shown in Table 6. In this example, a 54, 20V,
1M5823 Schotiky dicde will provide the best performance, and will
not be overstressed even for a shorted output.

4. Input Capacitor (Cyy)

The important parameters for the Input capacitor are the input
voltage rating and the RMS current rating. With a nominal input
voltage of 12V, an aluminum electrolyfic capacitor with a voltage
rating greater than 13V (1.5 x V) would be needed. The next
higher capacitor voltage rating is 25V.

The RMS current rating requirement for the input capaciteor in a buck
regulator is approximately %z the DG load current. In this example,
with a 3A load, a capacitor with a RMS cumrent rafing of at least 1.54
is needed. The curves shown in Figure 25 can be used fo select an
appropriate input capacitor. From the curves, locate the 33V line and
note which capacitor values have RMS current ratings greater than
1.5A. A 680 wF/35V capacitor could be used.

For a through hole design, a 630 pFr35sV elecirolytic capacitor
{Panasonic HFQ series or Michicon PL series or equivalent) would
be adequate. other types or other manufacturers capacitors can be
used provided the RMS ripple curmrent ratings are adequate.

For surface mount designs, solid tantalum capacitors can be used,
but caution must be exercised with regard to the capacitor surge
current rating (see Application Information on input capacitors in this
data sheet). The TPS series available from AVX, and the 593D
series from Sprague are both surge cumrent tested.
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Table 1. LM2596 Fixed Voltage Quick Design Component Selection Table

Conditions Inductor Qutput Capacitor
| Through Hole Electrelytic [ Surface Mount Tantalum
Vot choa | Moot nductance | nauctor | PSSONC | Mepcon | AYXTRS | Same
(v) (A) ™) (ur) 8 (WFIV) (WFV) (WFIV) (WFIV)
3.3 3 5 22 | L4 470025 580/16 330/6.3 390/6.3
7 22| L4 S60/35 560/35 330/6.3 390/6.3
10 22| L4 630135 630/35 330063 390/6.3
40 33| L40 S60/35 470/35 330/6.3 390/6.3
6 22|133 470025 47035 330/6.3 390/6.3
2 10| 33| L32 330035 330/35 330/6.3 390/6.3
40 47 | L39 330035 270I50 22000 33010
Table 1. LM259¢ Fixed Voltage Quick Design Component Selection Table (continued)
Conditiong Inductor QOutput Capacitor
Through Hole Electrolytic ' Surface Mount Tantalum
Veroge | Coment | Mtape® | meucance | maucror | fEeSCRe | pegien AR gpe
) ) w o ® WFN) (WFIV) WFIV) WFV)
5 3 8 22| 141 470725 560116 220010 330710
10 22| 141 560725 560/25 220010 330710
15 33| L40 330735 330/35 220/10 330/10
40 47 | L39 330735 270035 220010 330110
gl 22133 47025 560/16 220010 330110
2 20/ 65| L35 180735 180135 100410 270110
40| 66 | L38 180735 180/35 100410 27010
12 3 15| 22| L4 470725 470/25 100416 180716
18| 33| L40 330725 330025 100416 180716
30| 68| L44 180725 180/25 100416 120720
40 65 | L44 180735 180/35 100416 120720
15| 33 L32 330725 330025 100416 180716
2 20| 68 | L38 180725 180125 100416 120720
40 150 | L4z 82125 82795 88720 88125
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(Credit.
https://www.ebay.com/itm/1555537910477chn=ps&var=455799005846&norover=1&m
kevt=1&mkrid=711-167022-189232-

7&mkcid=2&itemid=455799005846 155553791047&targetid=293946777986&device=c
&mktype=pla&googleloc=9047117&poi=&campaignid=19936447356&mkgroupid=1486
211301558&rlsatarget=pla-
293946777986&abcld=&merchantid=102011933&gclid=CjwKCAjwsvujBhAXEiwA UXnA
Bcw_fZ6EJrmKGIZg5N7OZDQ3K6GX5YmMEIIRFATOjQ3i2hxnu-3ihRoCvrMQAVD BwE)
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