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Befoidvo 611 gipat 0 cuyypapEag ovTAG TNG LETATTUYLOKNG EpYaciog Kot 6Tt kabe fondela v
omoio €lya ywo TNV TPOETOWAGIO TNG ElvOL TANP®G CVOYVOPICUEVT] KOl VOPEPETAL GTIV EPYOCIA.
Emiong, éyo xataypayet Tig 0moteg nnyéc and Tig onoieg £Kova pnorn SESOUEVAV, 10EDV, EIKOVOVY Kot
KEWEVOV, elte avutég avagépovtal axpifmng eite mapagpacpéves. Emmiéov, Befardveo 6Tt avti M
€PYOCI0 TPOETOWACTNKE OO EUEVO TPOCMTIKE, E0IKH OC SIMA®UOTIKY gpyocia, oto Metamtuylako
[pdypoppo  Emovdmv  «Epapuoouéva  Hiektpovikd Xvotquato» oto  Tunquo  Mnyovikov
[TAnpopopwng kor Hiektpovikav Zvotnudtov tov ALITALE.

H mopodoa epyooio omotelel mvevpatixy 1dioxtnoio tov oty Baoileiov Kovroptln tov
Ilépov mov v exmovnoe. 2to mAaiolo TS WOMTIKNG OVOIKTHS TPOGLOGHS, O GOYYPOPENS/ONULOVPYOS
exywpel aro Aiebvés Havemotiuio s EAlddog adeia ypHions tov OIKIMUATOS OVOTOPOYWYG,
OOVEIGLOD, TOPOVOIATHS OTO KOIVO KoL WHPLOKNS OLGYVONS THS EPYOTIaS O1evmg, oe nAEKTpOVIK) LopQT
Kal 0€ OTOLOONTOTE UEGO, VIO OIOOKTIKODG KOL EPEVVHTIKOVS GKOTOVS, Avey avialldyuaros. H avoikth
Tpoofoon oto TANpES Keiuevo TG gpyaciog, Oev onuaivel kal’ 010VONTOTE TPOTO TOPOYDPNON
OIKOIWUATOV OIOVONTIKHG 10I0KTHOIOS TOV OGUYYPOPEC/ONUIODPYOD, OUTE ETITPETEL THV OVATOPOYOYH,
OVAONUOCIEDOT], AVTIYPOPY, TWANCY, EUTOPIKN YPHoY, O10VouY, éxdoon, uetapoptwon (downloading),
avaptnon (uploading), UETAPPOON, TPOTOTOINGY UE OTOIOVONTOTE TPOTO, TUNUATIKG 1| TEPIANTTIKG THS
epyaoiag, Ywpic ™ pyTi TPONYOOUEVH EYYPaPN COVOIVETH TOVD GVYYPOPES/OHUIODPYOD.

H éyxpion g dmhouotikig epyaciog and to Tufuo Mnyovikeov [TAnpoeopikng kot
Hlektpovikdv Zvotmudtov tov Atebvovg [Havemommuiov g EALGS0G, dev VTOdNADVEL ATOPUITTOC
K0l 0odoy1] TOV ATOYEMV TOL GLYYPAPEQ, €K LEPOLG Tov Tunpatog.
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IIpoioyog

H vrepPoiikn adénom tov evepyetokod KOGTOVG Ta TEAEVLTAIN XPOVIO GE GLVOVAGUO LE TNV
OTOTAAN TOV EVEPYELNKMV TOP®V amd ToV AvOpOTo NTav TO KiviTpo mov pe ddnoe oy avalntnon
pomev  efotkovoumong evépyelag.  AAAGlovtag Tovg Aaumtipeg o€  Aaumtipec LED ko
YPNOULOTOIOVTOS GAAOVG TPOTOVLS Bépuavonsg (euoikd aéplo avii Yoo METPEANLO) Kol WYOENG
(KApotioTikd pe peyoivtepn amdooon) Ponbdaet mpog avtiv v Kotevhuven aAld TavTo VAP oLV
nepmpla Bedtioone. Ze yevikég ypappés ypeldletal Eva KTpo va glvon KaAd LOVOUEVO Yo v Unv
€xel OepUIKEC AMDAEIEG, TO KOVQMUOTO VO EIVOL VEAG TEYVOLOYIOG Ie SITAG TCA L0, Ol OIKIAKEG GUOKEVEG
IOV YPTCLOTOLOVVTOL VO EIVOIL EVEPYELOKE TT10 0TOdOTIKEG (OEIKTNG EVEPYELOKNG 0OO00NG A Kol TAV®)
Kol GAAeg mopepPaoelg mov pmopel va kével o 1010KTATNG AAAGL e VYNAO KOGTOG.

Y€ auTNV TNV UETAMTUYLOKTY epyacio yivetar HeAETN VOGS TPOTOL EEOIKOVOLNGNG EVEPYELNS LLE
TNV LEl®ON NG KATAVAAWDOTG EVEPYELOG 1) KOL TV S10KOTT KOTOVAAWDONG EVEPYELNG GE YPOVOLS KOl GE
UéPM NG o1Kiag oL dev ypelaleTat.



Iepiinyn

H mapovca dumhopotiky epyocio HeAETE Evav TPOTO £E0IKOVOUNGNG EVEPYEWNS HECH GE £val
onitl. Xmv opyn yiveron ovagopd NG EVEPYELNS TOL KOTAVOAMVETOL OO TO VOLKOKUPLY GTNV
Evponaixn ‘Evoon coppova pe v Evpornaixy Xtotiotiky Apyf KobdG Kol Yo T0 TOGOGTO
g€owkovounong uHe Opopovg TPOTOVG. XTIV GUVEKELD YIVETOL TOPOVGINGT TOV GLGTHIOTOS
€E0KOVOUNGNG EVEPYELXG KOL TOV TPOTOL AELTOVPYIOG Ko pHBLoN S avTod pésa and elkdveg yuo va yivel
o €0KOAN 1 KATOVONGT TG AELTOVPYIOG KOt TNG TAPAUETPOTOiNoNS ovtov. MeTd yiveton avdAvon g
OYE010LOMG KOl KATOGKELNC TOV KAOE HEPOVG TOV CLUGTAUOTOG OIVOVTOG EULPACT OTO KUPLOTEPO GTUELN
ToV KkGBe pépovg Tov cvothuatoc. Ilapovoidlovral o1 enelepyaoTés, ol aeNTAPEG, 0 TOUTOSGEKTNG KOt
O\l To LTOAOITOL EEAPTILLOTA TTOV YPTGILOTOONKaY Yo TNV VAOTOINoN Tov cuothuatoc. [lapakdTo
yiveton avaeopd oto mpdypapa Tov ypnoiporombnke yio tov 3D oyedlacpd kot v eKTOTOCN TOV
KOVTI®DV 7OV YPNGILOTOONKAY GTNV KOTOOKELT] TOV GUGTHLOTOC. XTIV GUVEXELN £YIVE OVOAVLTIKY
TOPOVGIOOT] TOV AOYIGUIKOD TOV UIKPOEAEYKTAOV TTOL YPTCILOTOONKOY. XTO TEAOG KOTOYPAPTKAY TO
cvumepdopate kabdg kot o1 fEATIOGES OV gival SuvaToOV va Yivouy 6To PEALOV.
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«Study, design and implementation of a system for managing and

saving energy resources in a residence using a 32-bit microcontroller

«VASILEIOS KANTARTZISy»

Abstract

This thesis studies a way to save energy inside a house. At the beginning there is a reference to
the energy consumed by households in the European Union according to the Eurostat as well as to the
percentage of savings in various ways. Then the energy saving system and its operation and adjustment
mode are presented through images to make it easier to understand its operation and configuration. Then
the design and construction of each part of the system is analyzed, emphasizing the main points of each
part of the system. The processors, sensors, transceiver and all other components used to implement the
system are presented. After that there is a reference to the program used for the 3D design and printing
of the boxes used in the construction of the system. Then there was a detailed presentation of the software
of the microcontrollers used. At the end, the conclusions were documented as well as the improvements
that can be made in the future.
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Evyoprotieg

®a nBela va EVYOPLOTACO TNV OIKOYEVELD LLOV Y10 TNV DITOHOVY| KoL TNV 6TNPEN TOVS GE VTNV
v mpoondBeld pov. Eniong Ba 0eha va guyaplotiom OA0VG TOUG KaONYNTES TOV LETOTTLYLOKOV Yid
TIG YVAGELG TOL OV HETEPEPAV KOl TNV PoNOeLd TOVG Kot £vol LEYOAO EVYXOPIOTD Y10 TOV EMPAETOV
Kafnynt k. Ayyero [axovun, yio trv Pondeid kai TV EUTIGTOGVUVN TOV LoV EO0EIEE.
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Evepyeroxoi ITopor

Kepdiow 1o: Evepyerwoxoi ITopor

1.1 Ewayoy

Ta tehevtoio ¥povia akovpe cLvEXEW cLINTNCELS YOPO amd TNV €50IKOVOUNGT| EVEPYELONKODV
Topwv Oyt povo oty EALGda aArhd kot oe OAn v Evpdnn. Baocwdtepn artia Ba propodoe va met
Kdmolog 0Tt lvan ) ameEdptmon omd TV elcayopevn evépyeta (metpérato kot @.A.) amd v Pocio petd
amd Vv évopén tov moAéuov pe v Ovkpovio. Amd TOTE PEYPL Kol CHUEPE TOPOATNPOVUE IOl
GUVEYOUEVT] ALENTIKY] TAOT LE IKPEG OLOKLUAVOELS TTPOG TOL KATM GTIG TIHES TOV TTeTperaiov Tov D.A.
K0l QUGIKE TNG NAEKTPIKNG EVEPYELNG.

Zoupova pe tnv Eurostat n katavaiwon evépyelog oty Evpomn 1o 2022 ota vowkokvpid [1]
ntov katd 63,5% yio 0¢ppovon yopov kot 13,9% yio poTiopd Kot S1dpopeg NAEKTPIKEG GUGKEVEG OTMG
eaivetoar oty Ewova 1.1.

Energy consumption in EU households, 2022

(% share) — OTHER END USE
COOKING 0.9
6.3 SPACE COOLING

0.6

LIGHTING AND
ELECTRICAL APPLIANCES
13.9

SPACE HEATING

WATER HEATING 63.5

14.9
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eurostati@
Ewdéva 1.1 : Energy consumption in EU households, 2022

1.2 E&owovounomn evepyelok®v Topwv

AVGTUY®G Y10 TIG TYEG OEV UTOPOVE VO KAVOLUE KO TTOAAG TPAYUATO TEPQ OO TO VO YAYVOLLE
KéBe pnva yoo Tapdyovg pe EONVOTEP TILOAOYI MAEKTPIKNG evépyelag kKot O.A.. E&otkovounon
EVEPYELOKOV TOPOV UTOPEL VL YiveL e Tovg €E1G TPOTOVG:

Kmpuokég Mapeppaoeig

Alayn Tpomov BEppavens Kot yogng
Aoy OIKIOK®Y GUGKELDV

Hlektpovikd chompa drayeipiong evépyeiag
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1.2.1 Kmpuwxkég Hapepfaosig

H mo amAn mapéppaon oto Ktiplo etvon ) TomoBEtnon téviag, £161 doTE VoL ONovpyeiTal oKLd
610 onuelo ko va pnv vrdpyer amevbeiog éxbeomn otov NA0. Mo dAAN mopépPaom eivar m
AVTIKOTAGTACT] TOV KOVQMUATOV UE VEQG TEXVOAOYiag pe dumAd tlauo yio kaAdtepn Beppopdvaoon.
Emiong moAd onuovtikn sivor ko 1 Ogpuopdvoon tov ktnpiov &ite eE0TEPIKG €ite €0MTEPIKA
OTOTPEMOVTAG ETGL TNV UETAPOPA TG BepoTnTOS 0o LEGA TTPOG TOL EEM TO YEWDVO KOl Ao EE® TPOG
Ta péoa to Kohokaipt. Emiong moAd onuovtikn etvat kot povemon g TopdTcas Kot ToV ToTOUATOS OTTMG
K0l T®V COAMVOCEDY GTNV £YKaTdotacn g 0Eppavene. Avtéc sival PepIKég KTNPLakéG TapeUPacelg
Yo TNV €£0UKOVOUNOT] EVEPYELOKADV TTOP®V OAAG EIVOL KOl OPKETE dATaVTPES.

1.2.2  Alhoyn Tpémov OEppavong ko yogng

"Evag dAlog tpomog e&otkovounong evépyetag eivat n aAlayn Tov kavotipa Béppoavong e Evay
VvEOg TeXVOLOYIOG 0 0molog elval Mo OmOJOTIKOG KOl KOTG GULVETELD EYEL LKPOTEPT KOTOVOA®ON
Kavoipov. Axoua mopamépo €dv oty mepoyn vadpyer @.A. 1 avTIKOTAGTOGT TOL KOLGTHPO
netpelaiov pe kavotnpa O.A. pe GLUTOKVOGCT] Ol OTTOI0L EIVOL OTKOVOIKOTEPOL KOl TOLO (PIALKOL TTPOG
t0 ePIPaiiov. Mia GAAN Avon pe peydio opyikd K6oTog elvar ot avtAieg Bepudtnrag.

Ooo yo v yHEN pmopovv va xpnotpomomodv KAMUOTIGTIKA Le VYMAN anddoon I avtiies Beppotntog
ue fan coil.

1.2.3 Alhoyn OIKIOKAV GUCKEVMOV

H o d1adedopévn nébodog eE0tkovounong evéPYELag To TEAELTALO 6V0 XPOVIO KOl GE TOAAES
MEPMTOGCELG [ EMOOTNOELS Elval 1 oAAayn evepyoPOpmV OKIOK®V GUCKELMV LE OKIOKES GUOKEVEG
VYNNG amdO06NG OT®S Yuyeio, KOTOWOKTES K.O..

1.2.4 HliekTpoviko cVOTNNA SLaYEIPLONG EVEPYELNG

Téhog évag AAAOC TpOTOG EEOTKOVOUNGNC EVEPYELNG EIVAL AVTOC O OTTOI0G LEAETATE GE QVTNV TNV
A.E.. Mg amAd Ady1o yivetal Kotavalmon evEpyeLag LOVO EKEL TOL gival amopaitnTo Kal yio GO YPOoviIKO
dwomnuo ypewdletal. Avtd UTOPOVUE VO TO TETOHYOVUE TOMOBETMOVTAG coOnTiplo aviyvevong
avOpdmvng mapovciog oe emAeypéva onpelo péca oto onitt. Otav avyvedel avBpomvn mapovsio
axopa Kot otatikn (diymg va kveital kafoAov) TOTe OAN T GUVIESEUEVE, GLGTHLATO AEITOVPYOLV OTTWOC
£YOUV TPOYPOUUATIOTEL Vo AELTOVPYAGOVY 0TV LIdPYeEL avOpdmivn Tapovoia. Otav dev aviyvedel
avOpomvn Topovcia Tote angvepyomotel 1 dALALEL TOV TPOTO AELTOVPYING TOV GUVOEUEVOV GUGKEVMV
Kol LEWdVEL Katd €vov Babud v Beppokpacio 6Tov yOpo autd VAo LE TOV TPOYPULUATIGUO TOV
éxel yive.. Emiong to ovotnuo eivar cuvdepévo kol pe oisOntipeg oto mopdbupa kol TIC
UTOAKOVOTOPTEG £TGL OOTE OTOV OVOIYOLHE KAmO0 Tapdbvupo 1 UTOAKOVOTOPTO VO GTOUATAEL M
0<puavon Tov CLYKEKPIUEVOD YMPOL KoL VO, UMV AETOLPYEL dokomo 1 0EpUaven KoTavolmdvVovTog
gvépyelo.

Xoppova pe tov Aiebvny Opyaviopd Evépyswog kot v Evporaixn Emtpormn [2] n péon
Oepuokpaocia yio v Bépuavon ota onitio oty Evponaikn Evoon sivar pubuiopuévn ndve amd 22
Babuovg aAld Ba pmopovoe dveto vo, eivat otovg 19 pe 20 Babuovg. Tty 0épuaven pvbuilovrtag v
Oepuokpacio katd évav PBabud Aydtepo €yovpe otkovopio g TtaEng tov 7%, eved otnv yoén
avepalovrog v Bepuoxpacio Katd Evav Baduod £xovue oucovopia tng TaENG Tov 10% oV NAeKTpiKn
gvépyewn. 'Etol o ydpovg mov SeV YPNOUYOTOIODUNL GUYVE UTOPOVUE VO YOUNADCOVUE TNV
Oepuokpaocio oty T6én v 19 ue 20 Babumv.
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H Beppokpocio dev eivar o povog mapdyovtoc mov pog otvel v aicnon tov {eotod 1 T0VL
Kpvov Kot étot va avePdlovpe cuveymg v Beppokpacio tov Beppoctdtn dtav acBavdpacte KpHo ()
va v kotefalovpe 6tav arcbavopacte (Eotr). Znpavtikd Tapdyovia toilel Kol 1 vypacio Tov y®Pov
7OV BPICKOLOGTE TNV OOl TGN UTOPOVLLE Vo puBicov e Yio KAOE dpo mov eAEyyovue EeYmPLoTa.

1.3 Emnikoyog

210 TpdOTO KEPOAUO €ldape ocvppwvo pe v Evpomaikny otatiotikn apyn O6tt oty Evpdnmn ta
VOIKOKVLPLE KOTOVOAMDYOLV TO LEYOADTEPO LEPOC TNG EVEPYELNG Y10 TNV BEpavVOT TV YdpwVv dtofinong
Kol V0L OPKETO CNUAVTIKO TOGOGTO EVEPYELNG Y10 TOV QOTIOUO KOl SIUPOPEG NAEKTPIKEC GUOKEVEC.
Eidape tpdmovg e&okovounong evepyelokdv TOpmV Ue KTNPLoKES TapeuPaoels ol omoieg glvan kot
apKeTd domavnpéc, pe xpnorn GAAmv evepyswok®dv mopov (D.A. 1 miektpikng evépyelag ovii ya
TETPELALO) KO GALOYT] EVEPYOPOPOV OIKIOKDY GUCKELMY LE OTKIOKES GVGKEVEG VYNANG amdO06NC. £TO
TEAOG €100LE KOl VOV TPOTO VO, LELWGOVLE TV KOTOAVAAMGT] EVEPYELNG OTAV OEV TNV YPElONOoTE HECH
NAEKTPOVIKOD EAEYYOL TOV YDP®V UIAG OIKI0G.
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Kepdiow 20: Agttovpyio Zvotiportoc Awayeipiong Evépyerac

2.1 Ewayoy

H apyn Aettovpyiog Tov cuoTiaTog dloxeiplong evépyelog TeptypapeTol oty cuvéyela. Ilpdta
TEPVALE OLEG TIG PLOUIGELS TOV HOG IKAVOTOLOVV GTOV KEVIPIKO EAEYKTI] Y10 TOVG XDPOLS oL BEAovpe
VoL EAEYYOVUE. XTIV GUVEYELD LLETA TNV EVEPYOTOINGN TV TOTIKMV EAEYKTMV 01 puOUicElg TEPVAVE GTOVG
TOTIKOVG EAEYKTEG KOl O KaBEvag ELEYYEL oToV KABE YDPO TOV omITod 7oL PpiokeTal yio avOpmTIVY
mapovsia, TNV Beppokpacio Kot TV vypacios TOL YOPOL Kol 4V givar avolytd kdmolo mapdbuvpo M
Kot pmadkovomopta. Avtég ol TAnpoopieg petadidovtal acVPUOTO HETAE) TOV EAEYKTMV KOl TOV
OEKTMV Kot ovOAOYa [LE TO. OESOUEVE TTOV £XOVV 160Dl GTOV KEVTIPIKO EAEYKTI EKTEAOVVTAL SLAPOPES
Agrtovpyieg TOL £XOVV MG GKOMO TNV EE0IKOVOUNCT] EVEPYELNG.

2.2  PHOuon-Asitovpyio Tov Xvotiportos Awayeipiong Evépysiog

H 6An Aertovpyia Tov cvotipaTog otnpiletor oTny aviyvevon avlpdmivng Tapovsiag 6Tov YHhpo
ov eAEyyovpe, TV emBounty Beppokpacio Kot TNV GYETIKY vYpacio mov BELOVUE GTOV YMPO Kot oV
VIApPYEL KAmowo amdAeln Oepuokpaciog otov ympo efauticg KAmTOOL avolytod mapabdpov M
UTOAKOVOTOPTAG.

Apyicd pHEc® TOL KATOAOYOL OT®G Bo dOVLE TOPAKAT® EVEPYOTOLOVLE TOV 1 TOVG TOMIKOVG
gleyktéc mov gmbopovpe. Xty cuvéyela opifovpe v emBountn Beppokpacio Kol GYETIKN vYpacia
Tov dmuatiov wov Ba eEAEyyEL 0 TomikdC edeykTNC. OTo vIapyEL aviyvevon avOp®OTIVIG TOPOLGIOC TOTE
N Oepprokpacio TaPAPEVEL GE QVTIV TOV £YEL apyLkd puOuIcTEL. AV dev VITAPYEL OviyveEVOT OVOPOTIVIG
mapovsiog T0te 1 Beppokpacio pubuiletar avtopata Katd Evav PBabud Atydtepo yio vo unmv vdpyet
OTOTAAN EVEPYELNG KOl TAVTOYPOVA VO UV TEGEL Kot TOAV 1) Oeprokpacio oto dwpdtio. To enduevo
o etvat 0 opiopdc TG dpag KaTd TV omoia To ovotnua Oa Asttovpyel pe voytepvég puOpicelg Kot
KATOMV 0 OPIGHOG TN dPag Tov Oa Asttovpyel pe puOuicelg nuépag. AAAN po pOOULGT TOL TPETEL VO
yivel elvar avti tov voyteptvov emtiopov. Katd v dibpkela tng Agttovpyiog NUEPOS O POTIGHOG
avapel oto PEYIOTO TNG €VIOONG TOV HE TNV aviyvevor avOpdmivng tapovoiog. Katd v didpkela
Aertovpyiog voytag, Oov Eival EVEPYOTOMUEVOC O VOYTEPIVOS POTIGIOC OTOV O AVIYXVELTNG OVIYVEVGEL
avOpdTIVN TOpoVGin TOTE EVEPYOTIOLEITOL O POTIOUOC OALG pe peiwuévn Eviaon (dimmer). Onov dpmg
dev elval gvepyomomuévog 0 voytepvog QOTICUOG gite aviyvevtel gite oyt avBpdmivn mapovsia dev
gvepyomoteitol o oTopnos. H tedevtaia puBuion mov ypeldletal va Kavouie lval ot Tov ¥povov Tov
0o TOPAPEVEL EVEPYOTIOUNUEVOG O POTIGHOG OO TNV GTLYUN TOL OEV aVIXVEVETAL OVOPOTIYY TAPOLGia.
Me aAlo Aoyia yuoo wdon dpa Oa givol avappéva to eoTe, amd TV oTiyun mov Oo ehyovue amd to
dopatio. O apyikog ypovog gival évo Aemtd oALG umopei vo, puOictel péypt mévte Aemtd pe Prino evog
Aentov.

To ovonua Y TNV COGTH €VOAAOYTN TNG VOYTEPIVIG KOl TNG MUEPNOLOG AElTovpyiog sivor
€Qoolacuévo pe évo avtovouo RTC pe owm tov umatapio. Mo axdpo poduion eivar ooty g
NUEPOUNVIOG KOl TG MPOG TOL CLGTHUATOC LECH TOV KATAAOYOV.

Apov &yovpe puOpicEL TOV KEVTPIKO EAEYKTN UE TIG OKEG LOG TTPOTIUNGELG AVTOG HE TNV GEPA TOV
otélvel aovppote pécw evog moumodéktn tov ‘NRF24L01+° [3] 6Aeg tig puBuicelg 6Tovg TOmIKONG
eAeYKTEC TOV évay PeTA ToV GALOV. O TOTIKOC EAEYKTNG LE TNV CEPA TOV OmoONKEVEL GE KOTAXMPNTEG
TIG puOuicelg kat apov cLAAEEEL TANPOoQOopiec omd Tovg aodntpeg Oepuokpaciog, vypaciag, Kivnong
Kol TOV O10KkOTTN TepaBupov, GLYKPIVEL TIG TANPOPOPIES e TIG PLOUICEIS KOl GTEAVEL TIC KOTAAANAEG
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TANPOPOPIEC GTOVE TOTIKOVG OEKTES Y10l VO, EKTEAEGOVV TIG OVTIOTOLYEC AELTOVPYIEC TOV TPEMEL, OIS VOl
avéyouv 1 va officovy ta ot K.T.A.. Otav 0 TomKOS EAEYKTNG TEAELOGEL TNV OTOGTOAT OEQOUEVMV
6€ OAOVG TOVG TOTIKOVG OEKTEG TTOL €ival GLUVOEUEVOS TOTE GTEAVEL HEGOUEVH GTOV KEVTPIKO EAEYKTN Yid
va avoigel N va Kheioel v BEpavoT GToV YOPO OV EAEYYEL O TOTIKOC EAEYKTNG Kol OTL £YEL TEAEIDCEL
LE TNV OTOGTOAN 0£30UEVOV GTOVG TOTKOVG OEKTES Y10 VO GTEIAEL TOL OEQOUEVA O KEVIPLIKOG EAEYKTNG
GTOV EMOUEVO TOTIKO EAEYKT).

H Aertovpyia tng ekmopmng ko g Ayng dedopévov peta&d TV ETUEPOVG GUGTNIATOV YIVETOL
GEIPLOKA. AVTO YiveTal Yio va UV DTAPEEL TOLTOYPOVT EKTOUTT ATt SVO 1| TEPIGGOTEPOVS TOUTOOEKTES
Kol yoBodv étol ot mAnpogopies. AvA TOKTE YPOVIKA OGTAUATO TPMTO O KEVIPIKOS EAEYKTNG
emukowvmvel pe Tov Tomikd eheykti). O Tomkog eEAEYKTIG oV TAPEL Ta OedOUEVO EKTEUTEL TG® £Vl
pivopa Aéyovtog 6Tt TopEAafe To 6edoUEVO OALGL TEPILEVE VOl EMIKOVOVIO® UE TOVG TOTIKOVG OEKTEG,
Metd 0 TOTIKOG EAEYKTNG EMKOVAOVEL LLE TOVE TOTIKOVG OEKTEG TOV £vay LETE TOV GALOV. OTav TEAEIDGEL
L€ TOVG TOMIKOVG OEKTEG GTIV CLVEYELD OTEAVEL VEO UVLLLO GTOV KEVIPIKO EAEYKTN VO TPOYWMPNOEL e
TOV EMOUEVO TOTIKO EAEYKTY], TO HELOVEKTNLO e QVTOV TOV TPOTO EMKOVMVING Etvat OTL YAvVETOL YpOHVOG
UEYPL VO, ETIKOIVOVIIGOVY OAOL UE OAOVC, OAAG TO TAEOVEKTNUO. v OTL €161 0ev Oa vTdpEel amdAgLn
oo 0edopéva Aoyo mapepformv. Eniong o ypovog emtkovavioag petald tov povadmy etvot moAd pikpdg
Yl vaL SNovpyNnoeL TPOPAN LA oTNV AELITOVPYIO TOL GLGTILLOTOC.

2.3 Xootnpo owuyeipiong evépyslug

To oVotnpa dwyeipiong evépyelag amotedeitan ond TE0oEPA KOPLOL LEPN:

Tov kevtpkd ereyk

Tovg TomKo0g EAEYKTEC

Tovg TomKo0g déKTEG

Telun Pabuida eELEYYOL NAEKTPODEPUIKOY KEQOUADV

2.3.1 Kevrpwkog Ereyktic

O kevrpkdg ereyktng (Ewdva 2.1) givan évog yio kabe olokAnpouévo cuoTnua Kot eival oty
ovoia évag Human Machine Interface (HMI), évag nivaxag eléyyov uéowm tov onoiov mepvaue OAEC TG
pulpicelg mov BEAovpe va kdvovpe pécw evog TAnkTporoyiov 4X4 evd TanTdYpova HECH TNG 006VNG
oV SLBETEL UTOPOLUE OV o OTIYUN v PAETOVUE T SESOUEVA TTOV £YOVLE TEPAUCEL GTOV EAEYKTN
Kol ToL 0G0 UEVO TTOV GTEAVOVTOL GE QLTOV GO TOVG TOTIKOVG EAEYKTEG.
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Ewova 2.1 : Kevrpikog EAeyktng

Emiong péoow g 006vng (Ewodveg 2.2 xar 2.3) PAénovue gite (wvtava (LIVE) site tig
amoOnkevpéveg (SAVED) pvbuiceic mov £yovue kavet.

Ewova 2.2 : O06vn Kevipwcov Ereykrn (LIVE DATA)
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Ewéva 2.3 : O06vn Kevipicov Ereykri) (SAVED DATA)

Onwg eaivetar and Ti¢ Ewdveg 2.2 ko 2.3 endvo opiotepd PAémovpe v muepounvia Kot
ENOVO de€1q TV TPEYOVGA Mpa. LTO KEVTPO endvm otnv Ewova 2.2 &yovpe v évoeién ‘LIVE DATA’
Kol PAEmovpe To dedopéva OmmG Epyovtal amd Tovg aetntipeg, evd oty Ewkova 2.3 v évdeién
‘SAVED DATA’ ntov givor ta Se30pEVHL TTOV TEPAGALE ELEIG GTOV KEVIPIKO EAEYKTN.

A6 KhT® €rovue QT EIKOVIOIN TOV AVTIGTOLYOVV GTIC EQTA GTAAEG TOL LILAPYOVY KATM A0
TG €1KOvVeES. To TPMTO EIKOVIOIO avVOPEPETE GTA OMUATIO GTO 07Ol £YOVUE TOTODETHGEL TOVG TOTIKOVG
eheyktég. O péyiotog apbudc eivar téooepig Tomikoi e eykTég o€ téooepa dwpdtio (ROOM 1, 2, 3, 4)
évav ywo kdBe dwpdrtio. To devtepo €ikovidlo avapépete otnv Beppokpacio mov vrapyel o ke
dopdto otav givar oe ‘LIVE DATA’ (Ewodva 2.2) ko v embountr Ogppokpacio étav givatl o€
‘SAVED DATA’ (Ewodva 2.3). To tpito €1Kovidlo avapEépeTe 6TV OYETIKN DYPOcio Tov €xel To KGO
dopdto og ‘LIVE DATA’ kou v embBounty| oxetikr vypacia 6tav ivor oe ‘SAVED DATA’. To
TETAPTO EIKOVIOLO OVOPEPETAL GTO OV VITAPYEL Kivnon og kdmoto dwpdtio. Otav o aiodntpoag aviyvedoet
Kkdmola kivnon (avOpdmivn mapovcia) tote £xovpe v EvoeiEn ‘YES’ yia 10 avtiotoryo doudtio eved
otav degv vrdpyet kivnon tote Exovpe v Evoelén ‘NO’. To emduevo ekovidlo pog TANPOPopEl Yo 10
av £YOVLE EVEPYOTOGEL TOV VOXTEPWVO POTIGUO Kol 6€ TTo10 dmpdTo. Omov £yovpe v évoelén ‘YES’
0€ EKEIVO TO SWUATIO EIVOL EVEPYOTIOMUEVOG O VOYTEPIVOG POTIGHOG eV 1 vOgEn ‘NO’ pag evnuepmvel
OTL 0 VUYTEPVOG POTICUOG glvan amevepyomompévos. To €kTo ewkovidio pag deiyvel av Ppioketat o
ovotnua og Aettovpyia nuépag (DAY) 1 og Aertovpyio viytag (NIGHT). To tehevtaio gikovidlo pog
TANPoopel av gival evepyomomuévrn Kamoto and TG NAEKTPODEPUIKES KEPAAEG KOl OE TTOL0 SMUATIO.
Orav diveton 1 eviodn va evepyomom el n nhektpobepukn Ke@ai] T0TE 6TV 000V EYOVHE TNV EVOELEN
‘ON’ gve 6tav anevepyomoteitan v évoeién ‘OFF’.

Otav Pprokdpacte oty oB6vn ‘SAVED DATA’ «dtow amd v évoeign ‘ROOM 4
epoaviCeton n emioyn ‘PRESS ANY KEY TO CONTINUE’ mov pog divel tnv uvototnTe ToTOVTeS
OTO10ONTOTE TANKTIPO VO EMOTPEYOVUE otV apyikny o0ovn. Emiong oe omolodnmote onpeio tov
KATOAOYOL BPIOKOUACTE UTOPOVLE VO ETIGTEYOVE GTNV apyIkn 000V TatdvTog o TAnKTpo ‘D’. v
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apykn 006vn 610 KaT® PEPOG TG 006vNg divovtar dvo emroyéc ‘PRESS A FOR MAIN MENU OR
B FOR SAVED SETTINGS’ mov pag divel tpdofacn 6Tov KEVIPIKO KATAAOYO TATMOVTOG TO TANKTPO
‘A’ M Totovtog to mANkTpo ‘B’ mnyoivovue otig amobnkevpéveg pubuicelg. Apod maTHGOVNE TO
TAMNKTPO ‘A’ HeTAPEPOLOOTE GTOV KEVTIPIKO KatdAoyo (Ewova 2.4).

Ewova 2.4 : O06vn KevipwkoO Edeykrn (SET DATA)

2T0V KEVIPIKO KATOAOYO EYOVUE TPEIC EMAOYES :

e ‘PRESS ATO ENTER PERIPHERAL DATA’ 6mov matdvtog to TARKIpo ‘A’
LETAPEPOUOGTE GTOV KATAAOYO pOOUIOTG TOPAUETPOV TV TEPLPEPELNKDY CUGKEVDV.

e ‘PRESSB TO SET TIME AND DATE’ 6mov mat@vtog to mAktpo ‘B’
LETAPEPOAGTE GTOV KATOAOYO pOOUIOTG NUEPOUNVING KOl DPOG.

e ‘PRESSD TO EXIT OR JUST WAIT 20 seconds’ 6mov Ttatdvrag to mAnktpo ‘D’ 1
amADG TEPUEVOVTOS 20 deLTEPOLENTO LETAPEPOLOOTE GTNV apyLKT] 000vT).

Ortov yivetor 1 tpitn emhoyn | omAd av dgv yivetol kopio extioyq amd Tov KatdAoyo, yivetal
UETAPOPE OTNV apyIK 000V,

Me Vv Tp®OTN E€MAOYHR O YPNOTNG UETOPEPETAL OTOV KATAAOYO pOBUIONG TOPOUUETPOV TMV
TePLPePELOK®V cuokevmv (Ewova 2.5).
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Ewova 2.5 : Katdhoyog pofpuong mopapéTpmy Tov TEPLPEPELNKDY GUCKELMOV

Xe avtdv Tov KatdAoyo dwAéyovtag v mpatn emhoyn ‘PRESS A FOR MAIN MENU’
yivetor peta@opd otov akpiBdg TponyoveEVo KOTdAoYo, ToV KeVIpikod katdhoyo (Ewova 2.4).

Me v devtepn emhoyn ‘PRESS 1 TO SET ON-OFF LOCAL PERIPHERAL’ vrdpyet
dvuvatdtnTo, Evepyomoinong 1 va amevepyomoinong tov tomkod eeykth (Ewova 2.6).

Ewéva 2.6 : Emhoyn evepyomoinong omevepyomoinomg Tomkoy ELEYKTN
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e ovtdv ToV KaTdhoyo pumopet va emdeydei n T ‘1” yio va evepyomoinet) Tov TomKo ELEYKTH
N ‘0° y va v amevepyomoinon. Metd v emloyn ToTOVTOS 0TOI0dNTOTE TANKTPO 1) EMAOYN
amodnkeveTal GTNV VAN Yo Vo emleyOel 6To TELOG TOLOV OO TOVE TOTIKOVS EAEYKTES QLPOPAL.

v 1tpit emroyn ‘PRESS 2 TO SET TEMPERATURE’ yiveton etcoymyn g emtbBountig
Beppokpaciog Tov dwpatiov (Ewdva 2.7).

Ewova 2.7 : Eloaywnyn embountig Oeppokpaciog

Edm pmopet va emiieyBei Oeppokpacio amd 10 — 30 fabuovg. Av emdeyBel Tyun pikpdtepn omd
10 t6te Oa amoOnkevth 1 tun 10. To 1610 kot yio v vYNAOTEPN TN, av emAeyOel Ty peyaArdtepn
amo 30 tote Oa amoOnkevt) N Ty 30. H Oeppokpacio mov amodnikedetor edm givar 1 Ogppokpacio mov
Ba £xel To dUATIO OTAY VTIAPYEL KATO10G LEGA o€ anTo. OTav dev etvatl KovEVag HEGH OTO dMUATIO TOTE
n Beppokpacio avtdépata Oa givor katd Evav Babud pikpodtepn v eEotkovounon evépyeloc. Aeov
ewoayBel n emBountn Beprokpacio TOTE TATOVTIOG OTOOOTOTE TANKTPO ALOONKEVETOL 1) TIUN GTNV
pviun.

Yy térapt emhoyn ‘PRESS 3 TO SET HUMIDITY’ yiveton eicoyoyn g embountng
OYETIKNG VYpaciag Tov BEAovue va datnpeitar oto dopdtio (Ewova 2.8).
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Ewova 2.8 : Elcaywyn embountig vypaciog

H emBount vypacio mov pmopel va emtheybel eivar amd 35%-80%. H votépnon mov vdpyet
etvan 5%. Anhadn av emheyBei vypacio 50% tote Bo evepyomomBel oto 55% ko Ba amevepyomomBel
070 45%. Ko €dd 10 va amobnrevtel N T amhog mANKTpoAOYEiTE OTO10ONTOTE TANKTPO.

H népmtn emhoyn ‘PRESS 4 TO SET DAY-NIGHT TIME’ kaBopilel tnv dpa Tov oTopaTdEL
N Aettovpyio nuépog Kot Eekvdel 1 Agttovpyion voytag kabdg emiong TV OpA TOL GTAUATAEL M
Aertovpyio voytog kot Eekvaet n Aettovpyia nuépag (Ewoveg 2.9, 2.10, 2.11, 2.12).

Ewéva 2.9 : Eicayoyn dpag Aettovpyiog voytag

11
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Ewova 2.11 : Eicayoyn dpag Aettovpyiog nuépag

12
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Ewéva 2.12 : Ewsayoyn Aent@v Aettovpyiog npUépag

Onwg paiveton kot omd Tig e1koveg 2.9 — 2.12 yivetol 16aymyn TPMTO TG MPUG TG OAAUYNS
amo Aertovpyiog NUEPOC GE AELTOVPYiO VOYTOG KOl LETE TV Aemttdv. To {510 yiveTon Kot pe Tnv aAloyn
amd Aettovpyia viytag og Aettovpyia nuépag. [pdta eicdyetor n dpa Kot HETA TO AETTA.

Yy endpevn emthoyn ‘PRESS 5 TO SET NIGHT LIGHT ON-OFF’ yivetou 1 gvepyomoinon
N 1 amevepyomoinom tov ewtog viytog (Ewova 2.13).

Ewéva 2.13 : EmAoyn evepyomoinomg anevepyonoinong potog viyTog

13
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Emiéyovtag v tun ‘1’ yivetan evepyomoinom g Aettovpylog ¢mTog viYTag e AmOTELEGHLOL
Katd TNV Agttovpyio voytog av gvepyomombei o aictntpog kivnong 1o ewg Ba avayel pe petmpévn
ootewvotra. Emiéyovtag tnv tyun ‘0’ yivetol anevepyomoinom g AEITOvpYiog LE OTOTEAEGUA TO YOG
vo unv avapet kaboAov axkdpo Kot Otav aviyvevtel kivnon.

H £éBdoun emroyn ‘PRESS 6 TO SET MOVEMENT TIME’ emtpénet v pdduion tov
APOVOL TTOV LEVEL TO PMOC OVOUUEVO UETE OO TNV OTIYUN 7OV O&V aviyveveTal avlpdmivn mopovcio
(Ewova 2.14).

Ewéva 2.14 : EmAoyn xpdvov akvnoiog

Edm yivetar emhoyn g Tiung amod 1 — 5 wov avtiotoryel o 1 — 5 Aemtd g dpag ta omoia givat
0 xpOVOg KOBVGTEPT GG AMEVEPYOTOINGTG TOL PMTIGHOD AGYO LN aviyveuong avlpdmvig Tapovcios.
Metd amd Tov ¥povo avtd GPNVEL TO POG.

AoV €yovv yivel OAEG 01 TOPATAV®D TOPOUETPOTOUCELS OTOUEVEL VAL YIVEL ETAOYT] TOV TOTIKOV
gleykt mov Ba givol amodéktng OAmv owtdv Tev pubuicemv. Avtd yivetal pe v 0ydon emidoyn
‘PRESS B TO SELECT LOCAL PERIPHERAL AND SAVE’ (Ewoéva 2.15).

14
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Ewova 2.15 : Emloyn tomikod ereyk

Onwg paiveton kot oty Ewcova 2.15 ot emhoyés elvan 1 — 4. Awodéyovtag pio amod Tig T€00ePIG
EMAOYEG KOl TOTOVTOG OTOI0ONTOTE TANKTPO UETA OAES Ol pLOUUGEIS LETAPEPOVTOL GTOV TOTIKO EAEYKTY|
7oV EMAEYONKE.

Me v televtaio emAoyn N av dev yivel Kapuio eTA0Y Yo Vo GUYKEKPIUEVO YPOVIKO
diotna, yivetol petapopd oty apyiky 006vn.

Oleg o emroyég ko pubuicelg mov yivovtal 6Tov KOTAAOYO pOOUIONG TOPAUETPOV TOV
TEPLPEPELOKMDY GUGKEVMDV TOPAUEVOVY GTNV UVIUT TOV EAEYKTN UEXPL VO OAAOYTOVV 1} VO SLOKOTT 1)
tpopodoaia. 'Etol vmdpyel n duvatdtnta ot idieg emAoyég va petapepBoiv kol o€ GAAOVG TOTIKOVG
eAeYKTEC Ympic va ypelaotel va yivouv Oheg Eova amd v apyr| Tapd povo avtég mov BEAeL va aAldel
0 Xpnotme.

A76 tov KevTpiKo katdroyo (Ewdva 2.4) n devtepn emroyn ‘PRESS B TO SET TIME AND
DATE’ etvon yio tnv pvbuion tng nuepopnviog kot g dpog tov RTC (Ewodveg 2.16, 2.17, 2.18, 2.19,
2.20).

15
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Ewova 2.16 : Eicayoyn Aentdv g opog

Apywcd yivetou n pobuion tov Aentodv g opog (Ewova 2.16).

Ewéva 2.17 : Ewcaymyn opag

2V cvvéyetn yiveton 1 gloaymyn g opog (Ewova 2.17)

16
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Ewova 2.18 : Eicayoyn nuépag tov unva

Endpevo Prjpa givon ) elcaymyn e nuépag tov univa (Ewova 2.18).

Ewoéva 2.19 : Ewcaymyn pqva tov £toug

Metd yiveton n eloaywyn tov punva tov £€tovg (Ewova 2.19).

17
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Ewova 2.20 : Eicaymyn étovg

Televtaia yiveton n eloaymyn tov £tovg (Eucova 2.20).

Kabe popd mov yivetal pio elcaymyn (w.y. UWVOS TOL £TOVC) Y10 VoL Ao KeELT 1) E100YMYN KoL
VO TPOY®PNCEL GTIV EMOUEVT] TPETEL VO, Totn0el 0TO100MTOTE TANKTPO KOl QVTO TPETEL Vo, Yivel péoa
o€ ypovikd ddotua 10 devteporéntmv. AAM®MG TO TPOYPOLLLLO. ETAVEPYETOL OTIV aPYIKT 006V AvTd
yivetou yio va unv Egxdoet o xpnoTng Yo 0OTolovonmoTe AOYO KOl TOPAUEIVEL TO TPOYPOUIO KOAAUEVO
GTO GUYKEKPIUEVO onpeio OETOVTAC TO OVOLAGTIKA EKTOC AELTOLPYING.

AVTEC NTOV OAEG O1 TOPAUETPOTOINGELS TTOV YIVOVTOL OTO TOV KEVTIPIKO EAEYKT O 0MO10C TNV
GUVEYELD OVA TOKTE YPOVIKO OlOGTILOTO ETKOWVAOVEL LE TOVG TOTIKOVG EAEYKTEG Yo VO oTeidel OTL
pulpicelg £yovv yivel N £xovv aAdaytel Kot va AAPel TAnpopopieg omd ToVG TOMIKOVG EAEYKTES. AT TOV
KEVTIPIKO eAeykTn yivetal Kot 1 puluion g Bepuokpociog Tov kabe ydpov. O Kevipikdg EAEYKTNG
maipvel omd kAOe TOMIKO EAEYKT TNV EVIOAN Yoo TNV €vePYomoinom M omevepyomoinon TV
NAEKTPOOEPUKADY  KEPAADY GTOLG YDPOVG TOV EAEYYEL 0 KOBe TOmMIKOG eAeykTng pvOuiloviag €101
KatdAinho Kot TV Beppoxpacia.

2.3.2 Tomxkog Ereyktig

O tomikog eleykng eivar awtdg 0 omoiog Ppicketar o Kabe ydpo mov embuvpel o ypNoTNG VoL
nmapokolovdel. EAéyyel ovveymg tov ydpo v avOpdmvn mopovcio pe tnv ypnon ostntipa
avOpdmivng mapovsiog HLK-LD2420 [4] tg etarpiog Hi-Link, v 6gpuokpacio kot tv vypoocio pe
tov awoOnipa SHT30 [5] g etapiog SENSIRION, kot téhog to Topdfupo Kot Tig HTaAKOVOTOPTES
péom g €16000v tov pukpogdeykty STM32F030C8T6 [6]. Ava taxtd ypovikd StacThpoto
EMKOWMVEL TOGO HE TOV KEVIPIKO EAEYKTN OCO KOl LE TOVG TOMIKOVG OEKTEG YO OVOVEMCT| TMV
mnpoeopidv. O Tomkdg ereyktg (Ewdva 2.21) apod mapel and Tov KeVIPIKO eLeykT| TIC puluicelg
Oepokpaciog Kot vypaoiog TOv EIGNYAYE O XPNOTNG, TIG CLYKPIVEL LE AVTEG OO TOV oueONTpOL Kot
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Oy TAPEL LAOYLV TOV KAl TNV TOPOLGia avOpdTov 1 Oyt 0d ToV a1eONTNPO. AVOPOTIVIG TAPOVGIOG
OTEAVEL EVTIOAN OTOV KEVIPIKO EAEYKT| Yl evepyomoinomn 1 Oyl TV MAEKTPOBEPUIKOV KEPOADV
pvOuifovtag €tol katdAAnio v Oeppokpacio kol vypocic Tov yopov mov eAéyyel. Emiong av
aVIVEDCEL OTL £YEL AVOLYTEL KATO10 Tapaiupo 1 UTAAKOVOTOPTU GTOV YMDPO TOTE CTEAVEL EVTOAN| GTOV
KEVIPIKO EAEYKTN YO OTEVEPYOTOINOT] TOV NAEKTPODEPUIKADY KEPUADYV £TCL MGTE VO GTAUOTIOEL 1)
ACKOTN KATAVAAMGT| EVEPYELNS GTOV XDPO UEYPL va KAeloel To Tapdbupo N 1 prnaikovdmopra.

:
58
:

Ewova 2.21 : Tomikog EAeyknic

2.3.3 Tomxkog Aéktng

Ot tomikoi 6£KTEC Eivat aVTOL 01 070101 EKTEAOVV TG EVTOAEG TOV TOTIKOD KO TOV KEVIPIKOD EAEYKTH.
Xopilovtor o€ Tpeig uéxpt oTtypng kotnyopieg ko eivat:

o Aéing daxomING pE xpovokabuoTtépnomn cuviBms Yo TOV POTIGUO TOV YMHPOV
o AéKTng S10KOMTNG Y10 TOV QPLYPOVTIPO
e Aéktng Dimmer pe tov omoio pmopodue HETE 0td KATOL0 MPOL VoL EYOVLE TO PAOTA
YOUNAOUEVAL
O 6éKtng dakdOTING e YPOVOKABVOTEPTON KoL 0 GEKTNG SLOKOTTNG Y10 TOV apLYPOVTINPA, EMTEPLKE
(0 KovTi) Ko Ec®TEPIKA (1) TAUKETA) OV SropEpoLY KaBOAOL. AAAALOVY HOVO GTOV TPOYPOUUOTIGHO.

2.3.3.1  Aéktng ookomTNG pe ypovokaduotépnon

O déxng dlokomng pe ypovokabvotépnon (Ewdveg 2.22, 2.23, 2.24) givon évag dtakomng (1e
NAEKTPOVOUO) O OTOI0C OTOV O TOMIKOG OEKTNG OVIXVELGEL OVOPAOTIVI] TOPOVCIO GTEAVEL EVIOAN
EVEPYOTOINGONG OTOV OEKTN Kol OVTOC WE TNV OEPG TOL gvepyomolel évav mAektpovopo. MoOAg o
avOpomoc PUYEL omd TOV EAEYYOUEVO YDPO TOTE UE EVTOAN TOL TOMIKOD OEKTN OIIEVEPYOTOLEL LE
ypovokaBuotépnon tov miektpovopo. H ypovokabuotépnon sivar puBulopevn omd tov KeEVIPIKO
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eleykt kot pmopel va pubiotel and éva €og mévte Aemtd pe Ppa evog Aemtov. Xpnoylomolgite
ouvnBmg yio o dvappe kot to ofMoo Tov eatov. Mropel va ypnoomomBel Kot yio tov EAeyyo
0T010.60MTOTE GLGKELNG BEAOVIE.

Ewcova 2.22 : Aéktng Atokdnng (tevo oyn)

Ewoéva 2.23 : Aéktng Atokomng (mhaivi) oyn)

20
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SWITCH UNIT

ID: 30

Ewcova 2.24 : Aéktng Awokontng (kdtm oyn)

2.3.3.2  A{KTNG OLOKOTTTNG YO TOV OQUYPAVTI PO

O 3&KTNG JLKOTTNG YO TOV ALPLYPOVTIPO. EAEYYXETOL OO TOV TOTIKO EAEYKTN KOl OvOAoYa pE
TNV pYOBUIoT TOL £XOVUE OMGEL GTOV KEVIPIKO EAEYKTY] EVEPYOTOLEL 1] OMEVEPYOTOLEL TOV QLPLYPOAVTIPLL
Yl VO, TTETOYOLUE TNV emBLUNTA VYPOGio GTOV YDPO TOL EAEYYEL O TOMIKOG gAeyktnG. Emiong Oa
umopovoE Vo EAEYYEL KOl KAmoov e£aeplopd av LIAPYE OTOV GLYKEKPIUEVO Ydpo. Kot avtog oty
enpavion (Ewoveg 2.22, 2.23, 2.24) xor to hardware powdlet pe tov déktn dwakdmtn yopic
ypovokaBuotépnon.

2.3.3.3  Aéktng Dimmer

O 6éktng pe v dvvaToTNTO PEIMONG POTICHOV HETE amd Kamowa dpa mov kabopiletal péom
TOV KEVTPIKOV EAEYKTN, OVTL VO NV EVEPYOTIOLEL TO PATO AKOUO KoLl OTAV 0 TOTIKOG EAEYKTNG AVIXVEDGEL
NV Tapovcia avOpdTov, avtdg To EVvEPYOTOLEl AAAG younAouéva. Avth 1 Aettovpyia gival xpnoiun to
Bpddv 6tav yio mopdaderypo onkwbodpe amd to kpePPatt Ko whpe oty Kovliva yo vepd, ovii va
avVAYOoLV TO QAT GTO PEYLGTO VO AvAyoLV YoUnAopuéva. EEmtepikd 1 S10p0pd ple TOVG TPOoTYOUUEVOLS
déKTeg dlaKomTeg gival moAs pikpn (Ewova 2.25).
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Ewéva 2.25 : Aéktng Dimmer

1o hardware (mhokéto) OmmG Kot 6TO TPOYPULLLO Ol SopopEg eival TOAEC Omm¢ Bo. 600 e TapaKATo.

2.4 Emihoyog

270 KEPAAOL0 OVTO TOPOVGLAGTIKAY T LEPT OO TaL OOl amoTeAEital TO cHGTNUA
€€01KOVOUNONC EVEPYELOG KOl TOV TPOTTO UE TOV 0T0io Aettovpyel To kdOe Eva amd avtd. ‘Eywve o
UIKPT 0VOpOPE GTOV TPOTO OV EMKOVOVODY UETAED TOVG TG MOTE VAL LNV VITAPYOVV OTOAELES
OEJOUEVOV IE TANTOYPOVT] EKTOUTT 0td dVO 1 Kol TEPIOTOTEPOVE TOUTOdEKTES. ETiong avodvnkay
OMAEG OL TOPOLUETPOTOMGELG TTOL UTOPOVV VO, YIVOUV GTOV KEVIPIKO EAEYKTI Y10 TNV AELTOVPYiC TOV
ovoTHpatog Kabmg emiong Kot OAEG TIG EvOeiEelc mov pumopel vo TapakoAovdel o xpotng amo tnv
006V TOL KEVTPIKOV EAEYKTY].
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Yyedaopog kot Extonmon Kovtimv

Kepdhiow 30: Xyeowaopog ko Kataokevn Tvotpatog

3.1 Ewayoym

210(0G TOV GLYKEKPIUEVOL GLOTNWOTOS €ivol 1 €E0IKOVOUNGT EVEPYEWNK®V TOPOV GE Lol
rkatowio. Ot evepyswakol mopotr mov mpoomabel va eEowcovounoel to cvotnua givar to @.A. mov
YPTOILOTOLEITAL V1ot TNV OEPUAVOT KOl TO NAEKTPIKO PEVUA TTOL YPT|GLUOTOLEITAL Y10 TOV POTIGUO KO
omov aAro0 yperaletal. [ v B€ppavon éva 7% mepimov umopei va e&okovoundei peidvovrag tnv
6¢ppavon katd évav Padpd. Guvoikd dev mpokerton va petwbel yevikd évag BaBpoc aidd povo oe xdpovg
OOV dgV VILAPYEL AVOPAOTIVI TOPOLGIA Y10 OGO YPOVIKO SdoTnL Ogv LITEPYEL KATd Evav 1 Kol 600
Babuovg. Emiong oe avtodc toug ympovg yivetar e£0kovounon NAEKTPIKNG evépyelog KOPovtag TV
TOPOYN] GE GLOKEVEG TTOL OEV YPELALETAL VO AELTTOVPYOVV Yol OGO YPOVIKO ddoTne dev givarl KAmo10g
eKel.

To ocvomua yopiletor ce Téocepa PEPN, TOV KEVIPIKO EAEYKTN YO TNV EGO0YOYN KOl
TOPUKOAOVONGN TV SESOUEV®V, TOV TOTIKO EAEYKTI O 0TTOI0G EYEL KOl TOVG aGONTAPES Y10 OAOVE TOLG
EAEYYOVG TOV YDPOV, TOLG TOTIKOVE OEKTEG TOV €IVl GTNV OVGIN Ol JLUKOTTES Y10, TOV EAEYYO TMV
GLUGKELOV Kol TNV TeEMKN Pabuida eAéyyov TV NAEKTPOBEpUIKOV KEQGOADY TTOL EAEYYETOL OO TOV
KEVTIPIKO EAeYKTY| HEG® KOAmSiov.

3.2 Avéivon Kevrpikoo Ereykti
O KeVTPIKOG EAEYKTNG OmOTEAEITAL ALTTO :

Tpopodotiko 3,3V 1A

0O66vn TFT 3.5” RGB 65K color

[Mopmodéktng NRF24L01+

[TAnktporoylo 4X4

RTC DS3231

Korkhopa 0d1ynong nAektpobepikddv KEQOAMY
Mikpoereykty STM32F401RBT6

3.2.1 Tpogodotiké 3,3V 1A

H téon tpoodociag tov kukAdpotog sivat 3,3V ta omoia mopéyovial amd T0 OAOKANPOUEVO
AP2114H-3.3TRG1 [7] (Ewoéva 3.1). Eivon évag otabepomomtig tdong LDO ywpic pbOon ue
otabepn| Taon e£660v 3,3V, 1A peopa e£6dov kat mepifAnua SOT223. Mo v otabepn Aettovpyia Tov
yperaletar Evay mokvot 4,7uF oty €i6066 Tov Ko Evay 1610 oty €060 Tov.
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Ewéva 3.1 : AP2114H-3.3TRG1

To oynUaATIKO S1AYPApLLN TOL TPOPOSOTIKOD PaiveTal 6To Tynua 3.1.

Yype 3.1 1 Zynpatikd didypoppo tpopodociog Kevrpikov Eheyktn

Y10 onueio X1-1 ko X1-2 €yovpe v £i6080 TG TPOoPodoaciog ov gival SV kot pmwopodv va,
TPOEPYOVTAL OO POPTIOTEC KV T®V pe USh type ¢ kadddio 1 akdua kot amd kamolo powerbank 1
0mo10dMIOTE TPOPOdOTIKO 5V e kadddo ush type ¢. O1 C12 xou C14 givor o1 0mopaitnTol TUKVOTEG
4, 7TuF svppova pe to datasheet tov ohokAnpopévov. Olo, ta EQPTALOTO TOV KEVTPIKOD EAEYKTNA
Tpo@odotovvTol amd 3,3V kot 0 Aoyoc mov emAéyOnke avtdg 0 GTadEPOTOINTNAG EIVOL VIOt TNV YOUNAT
T tov (0,206 € ue ®.I1.A.) kot yio ) YapnAn Ttoon tdong e1.66dov e£6oov (LDO) nov givar 0,45V
Kol pog 8tvel Tnv duvaTOTNTO VoL TPOPodoTNOEL TO KUKAMUA Kot 0 emavapopTILONEVES UTATAPIES
tomov 18650 mov &yovv kan peydin yopntikdémra (Ewova 3.2).
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=

Ewova 3.2 : Mratapio tomov 18650

3.2.2 0606vn TFT 3,5” RGB 65K color

H amekdvion OAmv Tov TopaléTpmy oV EIGAYEL O XPNOTNG OTOV KEVIPIKO EAEYKTN KaOMDG
eMioNC Kot M TOPaKoAOVONGN OAWDY TV SESOUEVOV TOL GTEAVOVTOL GTOV KEVTIPIKO EAEYKTN YIVETOL GE
o 006vn TFT 3,5” [8] (Ewdva, 3.3).

Ewdéva 3.3 1 006vn TFT 3.5” RGB 65K color
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Ta KuploTEpP YOPAKTNPIOTIKE TNG 006VNG givan

o  Méyebog : 3,57

e Tomog : TFT

o  Xpopata 006vng : RGB 65K

e Avdlvon : 480*320

o  OlokAnpopévo odMynong : 1L19488

e T¥mog draovvogoNg : 4-wire SPI

e Tdon tpopodociog : 3.3V~5V

e Mzéyebog : 56.34x98(mm)
e Kobotog : nepinov 15€

3.2.3 Hopmodéktne NRF24L01+

H enwcowovia petald OA0V TV HOVAS®Y TOV GUGTAWNOTOS YIVETOL WE TOV TOUTOOEKTN
NRF24L01+ [3] tng etarpiog NORDIC SEMICONDUCTOR (Ewoveg 3.4 kot 3.5). To NRF24L01+
etvan éva ohoxkAnpopévo kixiopa to orolo etvar évag TAnpng Toumodéktng o onoiog Aettovpyel otnv
ocuyvotnta tov 2,4GHz.

Ewova 3.4 : TTounodéktmg NRF24L01+ peg gvioyvut
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Ewova 3.5 : T[Toumodéktng NRF24L01+

Onwg paivetar kot omd Tig g1kdveg 3.4 ko 3.5 vradpyovv 600 povadeg NRF24L01+, n amAn
OV PaAiveTaLl TNV €KOVA 3.5 Ko avTn Ue EVIoYLTH OTg avTy TG ekdvag 3.4. XTov Kevrpikd ereyk
ypMNOoLoTotEitan 1 povada pe Tov evicyvtr]. H guPéieta tne povadag ympic evioyutn o avoytd pépog
Kot yopic mapepforés ivar 20 £wc 30 pétpa aALd péco 6To oTitL PeTE omd dOKIUEG SamIoTOONKE OTL
dev Eemepvd ta 5 pétpa. o Tov A0Y0 anToV Yo TOV KEVIPIKO ELEYKTI OTIMG KOl Y10 TOVG TOTIKOVG
eAeYKTEC YpNooTotiOniay ot povadeg pe evioyutn. Kotd v didpkela Tmv SoKIumy moALd dedouéva
dev eTavave otov TPooptopd tove. [Tibavotepog Adyog eivar ot TapepPorés g ovyvotnrag (2,4GHz)
oTNV ool AEITOVPYEL O TOUTOOEKTYG KOl KATOLO1 TGLEVTEVIOL TOLY 0L TOL LT Py avapesa. Ot
LOVAJEC UE EVIoYLTN £xoLV EUPELELD GE avoL TO YDPO Kot Y®pPig TopeuPoréc (GOUQmVA LE Ta,
dedopéva ov divouvv ot Tpoundevtég) mov etavel kot ta 1000 pétpa.

To oynuatikd didypappa Tov divel n etopia eival oto oynpa 3.2.
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Yyqpe 3.2 : Zynuatikd didypoppo NRF24L01+

Ta kuprdtepa yapokTNPIoTIKE glvon

Eivan kot mopumdg ko 0€ktng oe £va moAD PKpO 0AOKANPOUEVO KOKAMULOL
Agrtovpyet onv edevBepn cvyvotnta 2,4GHz

1,9 — 3,6V 1d0m Aertovpyiog

XopunAn KoTavalmon pedUOTOC

"Eyet 126 xavdiia emkovoviag

Toyvto petddoong dedopévav 1 ko 2Mbps

‘Emg 32 byte dedopévav pumopet va oteiletl kot vo AGPet

4-pin SPI emowvovia pe pKpoeAEyKT
EbdkoAo omnv ypnomn kot Tov TPoYPUUUOTIGUO
Kootog NRF24L01+ ywpig evioyvtn 2,5€
Kootog NRF24L01+ pe evioyvtn 6,8€

3.2.4 IIinktpoidyro 4X4

IMao v g1lcaymyn TV TOPOpETP®Y TOL YPNOTI 6TO COUGTNU XPNCILOTOONKE éval
TANKTPOoAGYI0 pepPpavne 4X4 (Ewdva 3.6).
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Ewova 3.6 : [Tanktpordylo pepfpdavng 4X4

Ta KpLOTEPA YOPAKTNPLOTIKA TOL TANKTPOAOYIOL Elvat:

e Avrtictaon enaeng : 10Q2 ~ 500Q
e Rebound time : 1 (ms)

e  Méylom tdon ETPDOV : 35vDC

o MéyioTo pedp EMAPDV : 100mA

o Mnkog KoAmdloToviog : 85mm

o ApBudc axidmv akpodEkt : 8 axidec

e Amodotoomn akidwv : 2,54mm

e Kobotog : 1,5€

3.25 RTC DS3231

Yy nopdperpo DAY-NIGHT tov cvotiuatog 6 ypnotng TpENEL va IGAYEL TNV PO TOL
emBupel To CHOTNUO VAL AETTOVPYEL LE TAPAUETPOVG VOYTOS KOl TV dpa Tov eTBVEL TO GVGTNLO VO,
Aertovpyel pe mopapétpovg nuépac. o va yivel avtd Oo Tpémet kot To GuGTNUA Vo, SloTnpEl TNV
oMOTH OPa. aKOMO, KoL oy SLoKoTEL 1) Tpo@odoacia Tov. Avtd yivetar pe v xpfon RTC kukAdpotog
KOl 6TO GUYKEKPYEVO cvotnua yiveton pe to DS3231 [9] g eTtanpiag Maxim Integrated.

To DS3231 (Ewova 3.7) givar éva vymAng akpiPeiog pordt, Le EVEOUOTOUEVO KPOGTAALO,
YOUNAOD KOGTOVC KOl ETIKOVMVEL LUE TOV LIKPOEAEYKTN UEG® Tov dtaviov 12C. Ot mapdueTpol Tov
dlotnpet givar ta dgVTEPOAETTA, AETTA, MPO, NUEPO TNE ERSOUGIAS, NUEPO TOV UVOL, TOV UNVA KL TOV
ypévo. Eniong avtopota pubuilet v televtaio pépa Tov PMvo avaioya ToV PRVO Kot DITOpYEL
TPOPAEYN Yo ToV diceKTO XPpOVO. AKOpa £xEL Kot dVO TPOoypaUpoTICOpEVEG vITevBvpicelg
(Evmvnpua). Tédog €xel evoopatopévo aistntipa Bepuokpacioc Tov fonddet otnyv darrpnon g
akpifelog Tov ¥podvov Kot tpoodoteital amd taon 3,3V.
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Ewéva 3.7 : RTC DS3231

To DS3231 yia vo Aeitovpynoet dev ypetdleTol TOAAA TEPIPEPELNKE VAIKE OT®MG QaiVETOL Ko

omd TUTKO oynuatikKd Sdypappa oxnqpe 3.3 wov divel 1 etaupia.

Vee Vee
Voo Rpu=1trICp
Rey Rpy
Vee =
SCL r | SCL NT/sQw L >
" SDA |- - SDA 32kHz >
RST | . RST  DS3231 Ve 4
PUSHBUTTON _|1 N.C. NC. =
RESET NC. NC. T
N.C NC =
NC. GND NC.

Yympa 3.3 : Zynuatikd diypoppo DS3231

[Tépa amd OAa T XOPAKTNPIOTIKA TOV avaEEPOHN KAV TO10 TAVE® TO KOGTOG Eival YoOUNAO Kot

glvon ico pe 3,1€.
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3.2.6 Kikiopo 001ynong nAeKTpodepiK@v KEPUA®OV

O éheyyog g Bepprokpaciog Tov yd®Pov yivetor omd Tovg TOTKOVS ELEYKTES TOL KdBe ydpov. O
TOMIKOG EAEYKTNG GLYKpivel TV Beppokpacio Tov arcOntipa mov drabétet pe v Beprokpacio mov
EI0TYOYE O YPNOTNG OTO GUGTNUA KOl GTEAVEL TO OAMOTEAEGLO. GTOV KEVIPIKO EAEYKTN. AV 0 YOPOG
yperaletan vo Beppoviel meplocdTEPO TOTE 0 KEVIPIKOC EAEYKTNG EVEPYOTOLEL TOV NAEKTPOVOLO, GTNV
TeAKN Pabuida eEAEYOL TV NAEKTPOBEPUKADY KEQPOADY, TOV EAEYYEL TNV AVTIGTOLYT NAEKTPOBEP LK
KEPAAT TOV aVTIGTOLOL cONOTOG BEpavong. Avtifeta av o ydpog £xel PTaceL 6TV Beppokpacia
7oV PLOUICTIKE TOTE O KEVIPIKOG EAEYKTNG OMEVEPYOTOLEL TOV NAEKTPOVOLO, GTNV TEMKT Pobuida
EAEYYOL TV NAEKTPODEPLUKDV KEPAADY, TOV EAEYYEL TNV OVTIGTOLYT NAEKTPOOEPUIKT] KEPOAAT TOV
avtiotoryov copatog Bépuavons. To kikAwpo 0dnynong tev nAekTpobepik®V KEQAADV QaiveTal

oto oyfua 3.4.

Yype 3.4 1 Zynpatikod Siéypoppo KUKAGHOTOG 001 yNong NAEKTPODEPUIK®Y KEPAADY

Ot avtiotdoelg R7 — R10 sival cuvdepéveg oe té66€p1c €£060VG TOV HKPOEAEYKTT EAEYYOVTOG
£to1 10 TpaviioTop Q2 — Q5 mov e TNV GEPA TOVE EAEYYXOVV TOLG NAEKTPOVOLLOVG GTNV TEAIKN
Babuida er&yyxov TV NAEKTPOOEPLUKDY KEQOADV.
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3.2.7 Muwpoghreyktiic STM32G401RBT6

O éleyyog 6oL TOL KUKAMDUATOG TOV KEVIPIKOD EAEYKTH YIVETOL OO TOV HKPOETEEEPYOAOTY| TG
etarpiog STMicroelectronics STM32F401RBT6 [10] (Ewdva 3.8).

Ewova 3.8 : STM32F401RBT6

O STM32F401RBT6 etvan évag pukpoenelepyastng VYNANS amdS00MG, aviKel otV owoyévele Arm
Cortex-M4, 32-bit RISC core (32-bit mopnva pe peiopévo apibpod eviohmv) kot Agrtovpyio Topva. pe
ovyvotta £oc¢ 84 MHz. Tlepthaufdaver uviun Flash 128 Kbytes ka1t SRAM 64 Kbytes ta omoia ivot
amopaitnTo Yo TNy arodnkevon tov ikovidiny g 006vng. Bpioketon og mepifinuo LQFP64 kot ta
TePLocOTEPA TOdOPAKLO EIvVaL GE YpNon OTmG eaivetal oto oynua 3.5.
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SYS_JTCK-SWCLK

<<
[a]
w0
-
(<]
o

12C1_SCL
SPI3_MOSI
SPI3_MISO
SPI3_SCK

» SYS_JTMS-SWDIO

|5, coL_4
RCC_OSC_IN : 5, coL_3
RCC_OSC_OUT |5, coL_2

HEAT_1 4 |, ROW_4
HEAT_2 4 |5, ROW_3
HEAT_3 |deriiil |5, ROW_2
HEAT_4 |ges 5, ROW_1

STM32F401RBTx
LQFP64

| SPI2_MOSI
CE | SPI2_MISO
CSN lp SPI2_SCK

RD

CS &=l
[bIell PE10

LED

Rx_LED
Tx_LED

ERROR_LED |Zef}

Xyqpa 3.5 : Zovdéoeig STM32F401RBT6

Ta kuprotepa yapakpiotikd tov pikpoeieykt STM32F401RBT6 sivau:

o Tpopodocia Aettovpyiog : 1,7V - 3.6V

o Yuyvotnra Asttovpyiog : max 84 MHz

e Tluprvag : Arm® 32-bit Cortex®-M4
e  Mvnun Flash : 128 Kbytes

e  Mvnun SRAM : 64 Kbytes

e Timers : 7 General, 1 Advance
e SPI : 3

o 12C : 3

e USART ; 3

e USB : 1

e GPIO : 50

e Kobotog : 7,4€

o Serial wire debug (SWD) & JTAG interfaces

To oynUaTIKO S18YPApLN TOV KUKADIOTOS TOL KEVIPIKOL EAEYKTH QaiveTol oto oynua 3.6.
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Yyqpo 3.6 : Zynuatiko StiypopiLo KEVTIPIKOL EAEYKTA

210 oynuatikd ddrypoppa EExmpilovv 0 LIKPOEAEYKTNG, TO TPOPOSOTIKO, TO KUKAMUOATOG 00NYNONG
TOV NAEKTPODEP UKDV KEPAADY, 0 KpOoTaALog 8 MHZ kat ta LED yio tov €Aeyyo Aettovpyidv tov
Kukdopoatoc. H 006vn cuvdéetar otov pikpoereykt uéom tov akpodékt SV6, evd 1o RTC puéowm tov
axpodéktn SV8. O mounodéktng NRF24L01+ cuvdéeton pécw Tov akpodéktn SV7 kot 10
TANKTPOAOYL0 GUVOEETOL HEGM TOL aKPodEKTN SV5 Kat tov akpodéktn SV4. O axpodéktng SV2 givan
Y10, TOV TPOYPOUUOTICUO TOV HUKPOEAEYKTT HECH TOV OTOCPUAUATOTH/TPOYPOUUOTIOTH
(debugger/programmer) ST-LINK/V2 (Ewoéva).

H mhaxcéta Tov KokAdpatog gaivetatl oty eikova 3.9 dnwc ovth eaivetor pali pe ta
eEQPTNHOTO OTO GYEJACTIKO TPOYPOLLLLLAL.
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IN C

Ewova 3.9 : Zyedioon mAaKETAG KEVIPIKOD EAEYKTN

H mhaxéra mpv tnv cuvappordynon eaiverar otig eikoveg 3.10 ko 3.11.
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ENGINEERING
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Ewova 3.11 : Kdto 6yn g mTAoKETOG
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H mhoxéta petd v cuvappordynon eaivetor otny gikova 3.12.

ENGINEERING
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N3567947A_Y5_240529

Ewova 3.12 : [Thakéta petd v cuvappoidynon

3.3  Avdivon Tomkov Eleyrtiy
O tomikdg eleyKTNG amoteleital amd :

Tpopodotiko 3,3V 1A

[opumodéxtne NRF24L01+

AweOntpag avBpomivng tapovciog HLK-LD2420
AweOntipa Bepuokpaciog kot vypacsiog SHT-30
Mukpoereykty STM32F030C8T6

3.3.1 Tpogodotiké 3,3V 1A

To TPoEodOTIKO TOL TOMIKOD EAEYKTN €ival 1010 HE GVTO TOV KEVIPIKOD EAEYKTI Kol £XEL
avaivBet exel ondte dev yperaletar mepeTaip® avaAvo.
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3.3.2 Ilopmodéktng NRF24L01+

O mopmodéxtng NRF24L01+ tov Tomikoh gLeyKTh £ivor Kot 0uTOG 18106 [LE TOV KEVIPIKOD EAEYKTY|
Kol €fvoll aVTOG LLE TOV EVIGYLTY.

3.3.3 AwsOnmipog avOpomvng napoveiog HLK-LD2420

Ot aoBntpeg mov SoKuacTKavE 6ToV Tomkd eheykt eivor 6vo, o HLK-LD2410C [11]
(Ewdva 3.13) kou 0 HLK-LD2420 [4] (Ewova 3.14). Kat ot 800 givor amd v idwo gTopio v Hi-Link.

TX RX OUTGNDVCC

R
senRReee C

nuuannnn Cl L]
] '0: -.
—".-.

Ewéve 3.13 : HLK-LD2410C
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Ewova 3.14 : HLK-LD2420

Ta teyvikd yopaktnpiotikd tov astntpo HLK-LD2420 gival kaAvtepa and Tov aictntipa
HLK-LD2410C aA)ld o Adyoc mov mpoTtiundnke o mpmtog givor 6101t 0 HLK-LD2410C avepalet
apketn Oepuokpacia og oxéon pe tov HLK-LD2420. To pévo mheovéktnpa tov HLK-LD2410C o¢
oyéon ue tov HLK-LD2420 givon 611 0 Tpdog drabétet kan Bluetooth yio trv encovmvio pe to
TPOYPOUU POOLONC TOV TOPAUETPOV TOV dVO dcONTp@V.

O aweOnmpog HLK-LD2420 eivon éva vynAng amddoong pavidp ota 24 GHz pe Eexyopiot)
Kkepaia ekmopunng Kot Eeymplotn kepaio Anyng. H avertoypévn texvoloyia eneéepyaciog onUaTtog Tmv
0AOKANPOUEVOV KUKA®UAT®V TNG 6E1pdg S3 TeTuyaivouy e akpifela Tnv Kiviion 1 TV ToA0 pikpn
Kkivnon Tov avOpOTIVOL COUATOG.

O a1t Ttpog ¥PNCOTOLEITAL KVUPIMG G EGMTEPIKOVS YDPOLG Y10 TNV avixveLON Kivnong f
TOAD HIKPN G Kiviong avBpomivov cOUTOG.

H péyiot andotaon aviyvevong etvan 8 pétpa kon propet va mapopetporondel péom e1dukon
TPOYPELLATOG TOV TOPEYETOL.

"Eyet kot oeiproxn €060 arAd kai mapéyxel onua OV dtav dev aviyvedel timota kot 3V otav €xel

oviyveLoet Kivnon.

To mpoypappo pOBUIoNG TOV TUPAUETP®V PaiveTal oty gkova 3.15.
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% LD2410 Tool(v1.0.0.0) — ] X
Port No. Refresh COM3 v OMoving TATEEL

Baud Rate 256000  pjisconnect 5 4 Cm
Engineering Mode Start (OMotionless Target

Parameter Config . 100 .
Moving Target * Motionless. Target

1 RG equals to 0.75m

Moving Max. RG 78
Motionless Max. RG 8
Abs. Report Delay(s) 5
Stat. Time 120 s vr

Detected Distance

Config Reset Sens....

Current Target Sensibility

Moving Target 100

Motionless Target 100

¢ &
0 30 60 90 120

Unit: Second

Ewéva 3.15 : HLK-LD2410, HLK-LD2420 Tool

Av10 10 TPOYpOupa ETKOVOVEL pe Tov arstntpa péow e UART Bvpog kot pog emttpénet va
aAAdEovpe TNV gvausOnaio kot TV mEPLOYN aviyvevong tov asOntipa.

Ta xuptotepa yopaktnpiotikd tov aictntypo HLK-LD2420 sivau:

e Taon Aerrovpyiag 3-3,6V

e Peduo Aettovpyiog 50mA

e Awoctdoelg 20 mm x 20 mm
o Yuyvotnra Asttovpyiog 24 GHz

e Tovia aviyvevong +60°

e  Méyiom andotaom aviyvevong kivnong 8 nétpa

o  Méyiom andotaom aviyvevong UiKpig kivinong : 6 pétpa

e Kootog : 5€

3.3.4 AwOnmipoag Ogppoxpaciog kot vypacsiog SHT30

O awsntpog Oepprokpaciog Kot VYpaciag wov eTAEXONKE Y10 TO GUYKEKPLUEVO GVGTNUA EIVaL
0 SHT30 [5] ¢ etoupiag Sensirion. H gikoéva tov auobntipo. gaivetal otnv eikéva 3.16.
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Ewéva 3.16 : SHT30 Sensirion

A06Y0 TV TOAD pKpov peyéBovug Tov achntipa 2.5X2.5mm ayopdotnke £Tollo KOAANUEVO GE o
pkpn mhokéto (Ewcova 3.17).

Ewova 3.17 : SHT30
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O arsntpog Exel ynoetaxn £000 Kot ETIKOWVMVEL e TOV pKpogAeykt pe tov diavio 12C pe
dvo devBivoelg emcovaviag kot pe Tayvtteg Eéog 1 MHz. Eyet mohd peyddn axpifela otnv pétpnon
g Bepuokpaciog 6To EVPOg TOL YPEWGLETOL KOl ETIONG TOAD KOAT 0Kpifelo oty HETPMOT TNG
oyeTkng vypooiag. H katavaiwon gival modd pikprn kot to €0pog tpopodociog etvat amd 2,15V uéypt
5,5V.

Ta xvploTeEP YOPAKTNPLOTIKA TOL alcinTpa etvat:

e Taon Aertovpyiag : 2,15V -5,5V

o  MéyioT0 pedLo KOTAVAA®GNG : 1,5mA xotd v uétpnon
e Emkowovia : 12C 1MHz max

o Axpifelo pétpnong Bepuoxpociog: +0.2 °C and 0°C péypr 65°C

o Axpifelo pétpnong vypoociog : +2% amd 20% péxpr 80%
e Kodotog : 3€

3.3.5 Mikpogreyktig STM32F030C8T6

INo v Aertovpyia Tov TomMKOD gAeyKT VIEVBUVOG eivar o pikpogreyktig STM32F030C8T6
[6] tng etarpiog STMicroelectronics (Ewova 3.18).

= STM3D LL
™ Fo30CaTL =
I8 GHEs50 1390 B
Bl CHN 6@ 739 [
- IESTACER:

{ ' | | 1 £
el P P T .

Ewéva 3.18 : STM32F030C8T6

O STM32F030C8T6 eivon évag pikpoene€epyaote HeGOING KATNYOPIOG, OVIKEL GTNV OIKOYEVELX
Arm Cortex-MO0, 32-bit RISC core (32-bit rvpriva pe peiouévo aptdud evioddv) kot Aettovpyia Toprvo
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pe ovyvomra émg 48 MHz. Awtifeton og mepifAnuo LQFP4A8 kan Swwbéter 39 e16660vg €£6d00G.
Eniéybnke avtodg o pukpoegieyktng 010tL yuo tnv Agttovpyia mov ypeldletarl givor apketds, evd o
mponyovpevog o STM32F401RBT6 givar vrepPoiikd PHeYAAOG GE SUVOTOTNTES Y10, AVTHV TNV XPNON.

210 oynuo 3.7 PAETOLLE TIG GUVIECELG TOV IIKPOEAEYKT.

12C1_SDA
12C1_SCL
OVERRIDE
SYS_SWCLK

B
=
o
PA14

E )
> e af o
VDD

@

PCI3
lPots...
PCI5-..

SYS_SWDIO

RCC_OSC_IN
RCC_0SC_OUT

Rx_LED
STM32F030C8Tx Tx_LED
MOVEMENT | LQFP48 ERROR_LED
EXT_SWITCH LED

LED_1

PA7
PEO

CE [gaS]
CSN |5

SPI1_SCK [§a5)

SPI1_MISC  [IZ53
SPI1_MOSI

Tyfpe 3.7 : Tovdéceic STM32F030C8T6

Ta xuprotepa yopaktnplotiKd tov pikpoeieykt STM32F030C8T6 eivon:

e  Tpogodocia Aeitovpyiog : 2,4V - 3.6V

o Xuyvotnta Aettovpyiog : max 48 MHz

e TIvpnvag : Arm® 32-bit Cortex®-M0

e  Mvnun Flash : 64 Kbytes

e  Mvnun SRAM : 8 Kbytes

e Timers : 5 General, 1 Advance, 1 Basic
e SPI : 2
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e |2C : 2
e USART : 2

e GPIO : 39
e Koaotog : 2,93€

o Serial wire debug (SWD) & JTAG interfaces

To oynUaTIKO S1GYPApLLO TOV KUKADUOTOG TOL TOTIKOV EAEYKTN QaiveTol oTo oynua 3.8.
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Yype 3.8 Zynpatikod Sidrypopplo Tomol EAEYKTH

O pikpogleyktig e Tov kpvotorio kot to LED yia tov éleyyo Aettovpyldv tov KuKAD®IOTOC KOO®DC
€MIGNC KOl TO TPOPOSOTIKO paivovTal PE TNV TPMTN potid. To 1510 1oyvEL Kot Yio TOV TOUTOdEKTN
NRF24L01+. O axpodéktng SV2 givar yio TOV TPOYPOUUATIOUO TOV HIKPOEAEYKTI HEGM TOL
anocpoipototh/mpoypappatiot (debugger/programmer) ST-LINK/V2. O akpodéktng SV4 givor
Yl TNV 6OVdESoT| TOL ooOntpa Beppokpaciog kot vypaciag, evd o SV3 givat yio v obvdeoT Tov
acOnmpa kivnone. Me tov akpodékt SV8 péowm PpayvkukAmtpa ETAEYOVUE TNV TAON
TPOPOJd0Ging Tov asBnTpa kivnong. BpayvkukAdvovtag Toug 0kpodékTes 4 Kat S TPOQOJOTOVLE [E
tdon 5V evd BpoyvukLuKADOVOVTOG TOVG aKPOSEKTES 5 Kat 6 Tpopodotovpe pe taon 3,3V. O
akpodéktne SV7 pog divel tnv €£060 Tov aicintipa kivinong. Bpoyvikukldvovtag toug akpodékteg 1
kot 2 &yovpe £€060 amd To TodapaKt 1 Tov asOnTipa Ve PPoyLKLKADVOVTOC TOVG OKPOJEKTES 2 Kol
3 &yovpe £€£000 amd 10 TOdaPaKt 3 Tov aeOnTpa. Avtd Eyve Yia vo pmopovv va tonobetnfovv oty
idwo Baom kot o dvo asOnrpeg Kivnong amidc adhalovtag tnv Béon TV PpoayvKuKA®THP®V.

2y ewcova 3.19 Exovpie TNV TAOKETO TOL KUKADUOTOG OGS 0T QaiveTon pali pe ta
eEQPTNUOTO GTO GYESUCTIKO TPOYPOLLLLLOL.
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Ewova 3.19 : Zyediaon mAaxéTog Tomkon eAeyKTh

H mhaxéta mpv tnv cuvappordynon eaivetot otig eikoveg 3.20 ko 3.21.
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Ewova 3.20 : T1dve oy tng mAakétag
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Ewova 3.21 : Katw 6yn g mAakéTog

v ewcova 3.22 poivetal 1 TAKETO LETE TNV GLUVOPLOAOYTION

UPK ENGINEERING

SAEERERERAE)

il

AN,

>

FREEELEERERE

X15
V1.9

: o0

3567947A_Y8_249603
S ¥ -

Ewova 3.22 : [Thokéta PeETd TNV GLVAPHOAOYNON

46
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3.4 Avaivon Tomkav AgkT@v

Onwg avapépbnke kot 610 debTEPO KEPAAOLO LILAPYOLY TPElS dlopopeTIKol TOMIKOL dEKTES OL
omoiot gfval Kot 6TV ovcio ot SIKOTTEG Y10 TNV EVEPYOTOINGT 1] TNV QMEVEPYOTOINGT| TOV GUGKELMV
OTIG OTOEG Etval GLUVOEUEVOL.

O S10kOTTNG e YPOVOKOOVGTEPTOT ATEVEPYOTOINOTG KOl O OLOUKOTTTNG QLPLYPUVTIPA GTO VAIKO
HEPOG TNG KOTAGKELTG Elvar akp1Pdg 1d101. AlapEpouv HOVO GTO TPAYPALLLLE TOV (KpoeAEYKTN. I avtd
KOLL 1] TEPLYPAPT) TOV OEKTT SLOKOTTY| OVAPEPETOL KOL GTOVS OVO OVTOVG OLKOTTES,

O déxng dakdmTNG amoTeEAEiTOL OTTO:

Tpogodotiko 3,3V 1A
IMopmodéktng NRF24L01+
Mukpogreykty STM32F030C8T6
HXextpovopog 10A/250VAC

O 6éxtng Dimmer anoteAeiton omo:

Tpogodotiko 3,3V 1A
IMopmodéktng NRF24L01+
Miuwkpogreykty STM32F030C8T6
Kboxhopa dimmer

To TPOPOJSOTIKO KOl O HIKPOEAEYKTNG £XOVV TEPTYPUPT] GTNV TPONYOVLEV] EVOTNTA KOl OEV
yperalovtarl mepeTaipm avaAvon. O TOUTOOEKTNG OUMG O OTOi0g YPNOUOTOIEITOL GE AVTOVG TOLG
dwokonteg glvar avtog g Ewovag 3.5 dnhadn yopic tov evioyvtn O10TL M UEYIOTN AmOGTACT|
EMKOVOVIOG E TOV TOTIKO €AEYKTN €lval GUVABMG WKPOTEPN TOV TPIOV UETP®Y. AVTO EYEL OOV
ATOTELEGILO KO IKPOTEPO OYKO TNG KOTAGKEVTG.

3.4.1 Hexktpovopog 10A/250VAC

Ytov OéKTn SoKOTTn Ypnoomomonke oty ££000 £vag NAEKTPOVOUOC Y10, VO, EVEPYOTOLEL N
ATEVEPYOTOLEL OTTOLUONTOTE GLGKEVT ave&apTnTa omd TV TPoPodocia . Mmopel va Tpogodoteitat
gite and 10 dikrvo (ta 230VAC) gite and kdmota pnatapia.

O nhextpovopog eivar 0 AZ9371T-1A-5D [12] (Ewodva 3.23) g etanpiog ZETTLER electronics
KO T KUPLOTEPQ YOPOAKTNPIGTIKA TOV givat:

e Tdon mmviov : 5v DC

o  MéyioTo pedo enapdv : 10A/277V AC

e Avrtictoon emaQdv : 100mQ

e Avrtioctaon mviov : 125Q

e Awoctdoelg : 20,5X7,2X15,3mm
e Kootog : 0,99€

O Adyog oV emMAEYONKE O GLYKEKPLUEVOS NAEKTPOVOLOG TAV 0 GUVOLOCUOG KPoD peyédoug,
avToyN 6€ VYNAG LU (Y10l OIKIOKEG CUGKEVEG), TAGT) VIOV Kol YOUNAT TIUT.
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Ewova 3.23 : Hiextpovopog AZ9371T-1A-5D

3.4.2 Kokhopa Dimmer

H dwapopd tov déktn dtakdmtn amd tov déktn dimmer sivar oty ££080 tovg. Evd 0 6éktng
dakomTng £xeL évay nAekTpovopo yio £080, 0 6éktng dimmer otnv €086 Tov £xet Eva khkAwpa dimmer
Yo voL LIopel vaL EYEL KOl YOUNA®UEVO POTIGHO OTTOL YpetdleTat.

Onwg eaivetal kol omd 10 oyNUaTIKO dtdypoppa 6to Zynua 3.9 10 KoK AU omToTeAEiTOL Ao
£vav aviyvevtn Zero crossing kot amd 1o kokAoua e£66ov e to Triac BT136. Apyikd to Zero cross
KOKA®p ootehodTay amd puo yépupo avopbmong kot To optocoupler PC817. To optocoupler PC817
€xel ecmtepkd povo i 6iodo LED omdte yo va evepyomoinfel ko va pag ddcet onjua otny €606 Tov
émpene va ypnoonon0ei po yépupa avopbwong yio. vo dpetl oty £i6086 Tov To optocoupler PC817
Kol TIg OO MUITEPLOd0VE TG evorlaccoouevng taong. o Adyovg duwg e€otkovounong ympov
TapoAneonke N yépupa avopbmong kot to PC817 avtikatactddnke and to PC814 to omoio £xet 10 1610
footprint pe To PC817 aAAd scwtepikd £xet 600 d16d0vg LED kan givon cuvdepéveg n wo avtibeto oo
™V AN, pe amotéleoua Otav £pyetal oty £icodo tov optocoupler PC814 eite 1 Oetikn nuimepiodog
gite n apvnrikn numepiodog evepyomoteitor o to évo LED ko o to GAdo LED tov optocoupler
gvepyomolmvtag TNV £€£000 Kot 6T1g 000 NUTEPLOG0VE TG TAOTG.

To kdkhmpa e€6d0v amotereitot oo to Triac BT136 kot tov 0dnyo6 tov Triac to MOC3023S.
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] R2
L T O x5-1
5 R1
2 T O‘,\"S "
—( x5-3
TIM1-CH1 6 PR o
! | S 5ol

N
=
N

J

8 |u

BT1365-600E,11¢

MQOC3033S
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©

Yypa 3.9 1 Zynuotikd didypoppe KokAopatog Dimmer

210 oynua 3.10 eaivetal 10 GYNUOTIKO SL0YPAULS TOV KUKADUATOG TOV TOTIKOD JEKTY SLOKOTTTY.

Zympa 3.10 © Eynpotied Stirypoppo KUKAGUOTOS TOTIKOD SEKTN S1okOTT)

Endvo apiotepd gaivetal o Tpopodotikd Tov KuKAGUATog ota 3,3V kol KdT® aplotepd gival o
mounmodéktng NRF24L01+. Ae&id Aiyo o mave and v péon eivar o nAextpovopog £600v.
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Ymv Ewova 3.24 eaivetal 1 mAakéta Tov TomkoD SEKTY d1aKkOmTN HECH amd TO GYESHOTIKO
wpoypoppa poll pe to eoptiuota.

Ewkova 3.24 : TThakéTo TOmKoD OEKTN SLKOTTTN
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Yy Eucova 3.25 €yovpe v Tavo oy g TAOKETOG TPV TV GUVOPHOAGYNON Kol GTNV
Ewova 3.26 £yovpe v KATm OYN TG TAOKETOG.

FERRERERLEN
US

=

UPK ENGINEERIN
U4

U1.0 DTMF

Ewéva 3.25 : TTave oyn mhaxétag Tomikon SEKT S1oKomTn
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Ewova 3.26 : Kdto oyn mAaxétog Tomikol dEKTN SLoKOTT
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Yy Euwova 3.27 €xovpe v TAOKETO LETA TNV GUVOPHOAOYNON TV DAIKOV.
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NGINEERINI
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Ewcova 3.27 : TTAakéTo TomKoD SEKTN SLKOTTI] GUVOPUOAOYNIEV
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To oyNUATIKO SLOyPapLILe TOV KUKAGUATOC TOV Tomikoy déktn Dimmer aivetoun oto oyfua 3.11.
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Yympo 3.11 : Zymuatikd didypoppa KUKA®UATog Tomikob déktn Dimmer

Me o cOYKpIoN e TO GYNUATIKO SIOYPOUUO TOV TOTIKOD OEKTT O10KOTTI TOPATPOVUE OTL
amovotalel 0 NAEKTPOVOLOG KOl GTO KAT® aploTepd UEPOG TOV LAY PAUIOATOS DTTAPYEL TO KUKAMLQ
dimmer mov avaeépOnke Aiyo mo mhve.

H mlaxéto tov tomikov déktn Dimmer péoa and to oyedwotikd mpoypoupo pali pe
eEapmuato eaivetal oty Ewova 3.28.
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Yyedaopog kot Extonmon Kovtimv

Ewova 3.28 : TThaxéta oo déktn Dimmer

2mv Ewova 3.29 éxovpe v mhve dyn g TAAKETOS TPV TNV GUVAPHOAOYNOT) Kol TNV
Ewova 3.30 £yovue v K@tm Oy TG TAAKETAG.
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Ewéva 3.29 : TTavo 6yn mhakétag tomucod déktn Dimmer
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Ewéva 3.30 : Kdtw oyn mhakétag tonkod déktn Dimmer

H mlokéta petd v cuvappoidynon t@v vAMKov eaivetatl otnv Ewkova 3.31.
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it
Cié - ‘9

Ewova 3.31 : [Thoxéta tomko déktn Dimmer cuvappoloynuévn

3.5 Avéivon temkng Padpidag eEAEYOV NAEKTPOOEP LKAV KEPUADV

To tehevtaio péPog Tov GLOTANOTOG amoTELEITOL amd TNV Pabuida eEAEyyov TV
NAEKTPOOEPLUKDY KEQPUADY. TNV TpaypoTikoTnTa givan 1 fabpida otnv omoia Bpickovtat ot
NAEKTPOVOLOL TOV TPOPOSOTOVV TIG NAekTpobepkég kKePaAég (Ewcova 3.32) ot onoieg pe v ogpd
TOVG avoiyouv M KAEivouv Paveg yia vo mepdoet to {eotd vepd ota ompate BEppavong tov onttiod. H
Babuida avtr eEAEyyeTaL 0md TOV KEVTIPIKO EAEYKTN avdAoya pe Tnv {ltnon 1 0yt B€ppavong tov ke
YDPOL.
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Ewova 3.32 : HhextpoBeppixn kepoin

Ot nAextpofepuikéc Keparéc elvarl cuvoeUEVeG 1 KAOE pia o€ pio PAva 6ToV KEVIPIKO GUAAEKTN
(Ewdva 3.33) dravopng Leato vepod mapéyovtag 1 dtakdmtovtag v pon {eotod vepol 6To
avTioTOrY0 GMOUN BEPLOVOTG IOV eVl GUVOEUEVEC.

Ewéva 3.33 : Z1o0po6g drovopng vepod Béppaveng
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v Ewéva 3.30 gaivovtor 5 niektpobeppukéc ke@aléc ouvdepéveg 6Tov GLAAEKTN (EGTOV vEPOD Kol
aKPIOG o TAVO TO KOVTL LE TO KUKADUOTO TOV EAEYYOLV TIG NAEKTPOOEPLKES KEQPOUAEC.

To oynuatikd didypappo e TeMKNG Pabpidag EAEYXOV TV NAEKTPODEPUIKDY KEPAADY QOIVETAL GTO
oynua 3.12.
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Yyqpe 3.12 @ Zymuotikd o1y poppo KOKAMUOTOG TEAKNG Paduidag eAéyyov niektpobepuikmv
KEPUADV

Ytov akpodéktn X1-1 kot X1-2 éxovpe TV TPOPod0Gio TV NAEKTPODEPUIKODY KEPAUADY TOV
givar 230V AC. Yzrdapyovv kot nhektpobeppuikés kepoléc mov tpogodotovvrar pe 24V AC. Xtovg
akpodékteg X2, X3, X4, X5 cuvdéovtal ol TPOQOd0GIES TV TEGGAPOV NAEKTPODEPLIKOV KEPAADY
7oV eAEyyovtal amd Tovg TEGoePLg nhekTpovopovg K1 — K4. v tpogodocio kdbe niektpovopovn
VIApyEL Kot omd Eva evoelktikd Asttovpyiog LED. O axpodéktng SV1 cuvdéetar otov avrtictoryo
aKpodEKTN SV3 10V KEVTPIKOV EAEYKTY.
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H mlokéto g tedkng Pabuidag eAéyyov Ttwv MAEKTPOBEPUKDOY KEPOA®Y HEGH OMO TO
oye0100TIKO Tpdypappa pall pe o eEaptipata aivetor otnv Ewova 3.34.

Ewcova 3.34 : [Thakéta telkng faduidoc eEAEYyov NAEKTPODEPKDY KEQOADY

3.6 Enailoyog

Mo 6la To onuavtikd eEoptHoTo To omoio (PNoLLonomOnKay 6g avtd TO GUGTNUO £YLVE
avaeopd og avtd T0 KePaiato. [TapovcldoTnikay To T CTUAVTIKA XOPOKTNPIOTIKA TV eEapTnUdTOV
aVTOV KaOOC Kot TNV Agrtovpyia avtdv. Emiong mopovsiacmkay To oynUaTikd Stoypauato, OAmV TV
KUKA®UATOV OV KOTOCKEVAGTNKOY, Ol TAOKETEG QUTMV KOl 1) GUVOPHOAOYNGT TOVC.
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Kepdiorw 40: Xyeoraopog ko Extonoon Kovtiov

4.1 Ewoayoym

Metd v cuvopUOAOYNoT TOV TAAKET®V TO EnOUEVO Pripa ivorl 1 TomoBETnon Tovg 6e KovTid
€161 doTe To e€opTNHATO OAAG KOl Ol EMOQES Vo unv gival ektebelpéveg 10img emeldn oe KAmOlES
TAOKETEG VTLAPYEL KO EMKIVOLVT Y1 TOV GvOpwmo Tdo.

4.2 TIpoypoppo 6Yeo10.6p1L00

To mpdypape mov ¥pnoiomombnke yuoo Tov oxedlocUd TOV KOLTIOV givar 1 dwpedv £kdoom
FUSION 360 to onoio mhéov petovopdotnke og Autodesk Fusion [13]. To Autodesk Fusion givat éva
TPOYPOUUL GYESLOCUOV TPIGOIACTATOV LOVIEA®V T OTTOi0, LEG® EVTOANG TOV TPOYPAULOTOC LITOPOVY
va ektunwbodv og ektvnot 3D. To mepifdriov Tov Tpoypdupatog aivetoal oty Ewdvao 4.1.

B Autodesk Fusion Personal (Not for Commercial Use) - =] X
= E- areor . & Untitied x + & © A @ !

SOLID SURFACE MESH SHEET METAL PLASTIC UTILITES

S~ ® FOOEPES B (2R (@ =

MODIFY ¥ ASSEMBLE ¥ CONFIGURE ¥ CONSTRUCTY  INSPECT~

DESIGN ~

<« BROWSER
4o 0]
£+ Document Settings

Named Views

AR v4

Origin

COMMENTS ° B YT QD@ B
4 <« P > p T &

Ewova 4.1 : Tlepiparrov mpoypdppatog Autodesk Fusion

Noa onuetmdei 6TL évo TAEOVEKTN O, AVTOV TOV TPOYPAULOTOC Elvar OTL KAOE TL TOL YiveTal
KOTOYPAPETOL GE [0, XpoviKn ypopuun (time ling) 6to kdto uépog Tov TPOYPAUHaTOg Kot £T01 diveTol
N duvatdTNTa OTOTE YPELNOTEL o€ OTO10 onpeio Tng oyediaong va avaTpéEel 0 oxedlooTNG G EKEIVO TO
YPOVIKO onpeio Kot OTL OAAAYEG KAVEL va, 1IoyDovV omd kel Kot mépa.
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4.3 Xyedioon KovTIOV

H oyediaon Eexivnoe pe v Kataypaeh KOTowwv apytk®v mapapétpov. H 10éa Ntav va dnpovpyn el
éva apykd kovti o omoio va givon Tapaperporomotpo (Ewova 4.2) kot 6tnv cvvéyela aAraloviag
TIG APYIKES TAPOUUETPOLS VO, oyedtaleTar Eva AAAO KOLTI e Paon Tig avdykeg Tov vadpyovy. Ot
TAPAUETPOL EfvaL TO VYOG, TO TAATOC, TO BAOOC, TO TAYXOC TOL TOLYYMUATOG K.0..

I
B E- 8 &9 & @ Parameter_Boxvi x+ 0 © 4 0§
SOLID SURFACE MESH SHEET METAL PLASTIC UTILITES
= — (4 o= T Ve N r ") , N ® "8 - 4 > -
DESIGN ~ il [_’ LJ ) ) @ - 4.}. 12 Dr‘ id 4 = !
@& FOPE 5 [ P HE
CREATE ¥ MODIFY ¥ ASSEMBLE™  CONFIGURE™  CONSTRUCT™  INSPECT~ INSERT ¥ SELECT™
+ BROWSER ° .
4 @ m PARAMETERS X &
D % | 2 . #
> i fe iy Y Filter all paramete + 8@ Automatic Compute
D |
> | Parameter Name Unit Expression Value Comments
D@  Favorites
D ®| v fr User Parameters
D [ ¥ User Parameter Width mm 120 mm 120.00
Y¢ User Parameter Depth mm 170 mm 170.00
Y& User Parameter Height mm 40 mm 40.00
¢ User Parameter Wall_Thichness mm 6.5 mm 6.50
V¢ User Parameter Lid_Height mm 6.5mm 650
Y User Parameter Lid_Lip mm 0250 mm 025
v (C) Model Parameters
> (I Parameter_Boxv1
> () Box
> (D ud
0K
COMMENTS ° d-Ea0QCQA-T-E B
MHePr) BOEIEIEUCCGNGPLSHMNMHUENEDS JT

Ewkova 4.2 : [Topauetpol Koution

To amotéieopa glvar Eva amdd kKouti pe BEcelg oTig AKpeg Yol YAAKIVA YOVEVTA TAEIUASIOL
dudotaonc M3. Ola ta kouTid oxedidomray pe faorn avtd to tpdtuno kouti (Ewkdva 4.3).
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B Autodesk Fusion Personal (Not for Commercial Use) - O X

g E- aveovie @ Parameter_Boxv1 x + 6 © A @ ‘

SOLID SURFACE MESH SHEET METAL PLASTIC UTILITES

w DHROL®S FOUPSS BN PR ¢ = BEE

CREATE ¥ MODIFY ¥ ASSEMBLE ¥ CONFIGURE ¥ CONSTRUCTY  INSPECT™ INSERT ¥ SELECT ¥

<« BROWSER °
IR Al fs Parameter_Boxvi_[O]
D %* Document Settings
D @ Named Views
& @@l Origin
& @l Joints
© ¥ Box1
© () ua

® (I Hardware:t

Z
g [ 6]
/
|~

A2 2R AR AR V4

COMMENTS ° Pr-a W Q¢ Q-3 EH B

HeP» M COBIENECOCSMN&GSPDDMMKENEE® “"’T -

Ewova 4.3 : IIpdétomo kovti

43.1 Kovti Kevrpwov Edeyxt

Ta v oyediacn Tov KOVTIOD TOL KEVIPIKOD EAEYKTN MEPACTNKAV OPYIKE Ol OOLTOVUEVESG
TapApETpol yio va dnpovpyndel to kovti 611G dactdoelg mov ypedletor. Metd £ytvav ot avaioyeg
UETATPOTEG TTOV YPELOTOV YO TNV GUYKEKPIUEVT] KATAGKELT Ol 0TTOlEg NTaV TPOTA Vo peTpnbodv ot
dwaotdoelg tov Poouartog tpogodociog (USB type C). Ztnv cvvéyeio £ywve 1 avtiotoyyn tpdma 610
TAOIVO LEPOG TOL KOVTIOV. XTO KOTAKL TOV KOLTIOV TomofetOnkav 1 006vn Kot 10 TANKTPOAOYLO Kot
€yve Ko €00 10 1010 pe 10 Pocpa Tpo@odocioc. Aol peTpndnKay ol S10GTAGELS TG 000V g Kot TNG
KOA®OOTAVIOG TOL TANKTPOAOYIOL e LIKPOUETPO, Eytvay ot avtioTotyeg Tpimec. H Ewova 4.4 deiyvel
TO KOVTI TOL KEVIPIKOD EAEYKTN.
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B Autodesk Fusion Personal (Not for Commercial Use) —~ B ¥
s h- areor . gl Parameter_Boxvi * @ Box_Main_Unitv21 x4+ & © A @ @
SOLID SURFACE MESH SHEET METAL PLASTIC UTLITES
g ® 0P ES B 2E2 = al
Y (B Y e = e
MODIFY ¥ ASSEMBLE ¥ CONFIGURE ¥ CONSTRUCT ¥ INSPECT ™ INSERT ¥ SELECT™
<« BROWSER o

IR fs _Gox Main_Unitv2i_[O]

£ Document Settings

@ Named Views
<& [l Origin
& il Joints
© ¥ Box1
© () uat

© [} Hardware:t

VRIS TP

COMMENTS ° d-EaCQ-T-E B
MHePrr COBNENE0OC lik ] ik FSHRANEREERNE IS ED JT &

Ewova 4.4 : Kovti Kevipucot Edeykmn
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4.3.2 Kovti Tomxkov Eieyki)

H 3w Loykn] oy0et Kot Y10 T0 KOUTL TOV TOTIKOV EAEYKTY|. TNV apyN TEPAGTNKAY Ol
OTTOLTOVUEVEG SLIGTACELS Kol LETA Eyvay OAES Ol amapaitnTes oAAaYEG OTO KOVTL OIS PaiveTon TNV
Ewova 4.5.

@ Autodesk Fusion Personal (Not for Commercial Use) - o X
# O E- av o o8 kg Parameter_Boxv1 X kgl Box_Main_Unitv21 X @ Local_Boxv11 x + & © A @ ‘
SOLID SURFACE MESH SHEET METAL PLASTIC UTILTES
= — R _ ->
wa- D@L ® FOUPEL BN (R W = BELE
HeESOL& B0 = = BE
CREATE MODIFY ¥ ASSEMBLE ¥ CONFIGURE ¥ CONSTRUCT ™ INSPECT ¥ INSERT ¥ SELECT™
<« BROWSER o

4 © PETTETIING < |
D % Document Settings ’ JJ
D i Named Views ™

& Ml Origin

S il Joints

© {J Boxt

@

O uat

® (B Hardware:t

AR VARV v

COMMENTS ] B YT QB E B

Heb o GEBRBIEICEGNGEPLSNANEGIDERMDE S _--,ﬂ.;--,rT s

Ewova 4.5 : Kovti Tomkov Edeyktn

4.3.3 Kovti Tomko¥ Aéktn

Ta koVTId ToV TOTIKOD HEKTN SLaKOTTN Ko ToL Tomikoy déktn dimmer givor oyedov id1o. H povn
dapopd. givar 6t M TAaiv) TPOTAL Yoo TV oOvdEoT TV KoAwdiov tov déktn dimmer givar Aiyo
HEYOADTEPN Y10 VO, GLVOEOVTOL TPiat KAADOL EvavTt S0 Tov déKTn drakdmTn. Znv Ewova 4.6 gaiveton
TO KOVTL TOL TOMIKOV dEKTN SrokoTTn Ko oty Ewcdva 4.7 tov tomkov 6éktn dimmer.
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B Autodesk Fusion Personal (Not for Commercial Use)
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Ewova 4.6 : Kovti Tomikov Aéktn Alokomtn
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Ewoéva 4.7 : Kovti Tomikov Aéktn Dimmer
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Kepdimo 4

4.4 Emiloyog

H oyediaon evog mapapeTpomomacitov Kovtiov mg faon yuo TNV oyedioor tov bToAoitwmy
KouTI®V PonBnoe moAD ®¢ TPOG TNV TOLTNTA KOl TV EVKOALN GyYediaong divovtag Tnv duvatdTnTa Yo
0Y€010.01 TOAADV SUPOPETIKMDY KOVTUDV.
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Aoylopkd Awayeipiong Xvotuotog

Kepdiowo So:  Aoyiopiko Awoyeipions Zvotipratog

5.1 Ewoayoym

To Aoylopikd tov pikpogleykt givol vevBuvo yuo TV oot Agttovpyia Tng Kabe povadag Tov
ocvotipatog. [apaxdtom Oa avapepBodv Ta mo GNUOVTIKA HEPT TOL AOYIGULIKOD TOL KAOE LKPOEAEYKTY|
o€ KOO KOUUATL TOV GLGTHLLATOG,

5.2 Aoyopiké Kevrpikov Edeyxt

O pkpogheyKtig Tov Kevpkov greyktn givar o STM32F401RBT6. Xtnv Ewova 5.1 gaivovron
Ol GUVOEGELS Y10 TNV EMKOWOVIO UE TIG TEPIPEPELOKES Hovadec. [a v emkowvovia tov pe T1g
TEPLPEPEIOKEC LLOVADOEG YiveTal XpNoT 000 ammd TO GEPLOKE TPMTOKOAAN EMIKOWVMOVIOG OV SL00LTEL
Avtd givon to Tpwtdkorro emkovaviag SPI yuo v emuowvmvia pe v 000vn Kol TOV TOUT0OEKTN Ko
10 TPOTOKOALO emkowvmviag 12C yo v emcowvovia pe tov RTC. Zvykekpipéva oty Ewdva 5.2
eaivovtat ot puouicelg yio Ty extkovavia pe tnv 006vn uécsm tov SPI2 tov pkpoegieykn, oty Ewkdva
5.3 o1 pvBuicelg yio v emikovovia (e Tov TOUTOSEKTN HEG® TOL SPI3 Tov (KpoEAEYKTH KOl GTNV
Ewova 5.4 o1 puBuicelg yio v emkowvovio pe tov RTC péom tov 12C1 tov pikpogieykt).
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=
=
mn
N
I
=
o
-

o

TC

12C1_SDA
12C1_SCL
SPI3_MOSI
SPI3_MISO
SPI3_SCK
SYS_JTCK-SWCLK

SYS_JTMS-SWDIO

RCC_OSC_IN : 5 coL_3
RCC_OSC_OUT 5, coL_2

HEAT_1 J |l ROW_4
HEAT_2 J l» ROW_3
HEAT_3 [ J jp ROW_2
HEAT_4 » ROW_1

STM32F401RBTx

SPI2_MOSI

LQFP64

CE SPI2_MISO OOONH

CSN SPI2_SCK

RD

CS =]
ol PE10

LED [&es
RESX |g=il

Tx_LED |%

Rx_LED |

ERROR_LED |gof}

Ewova 5.1 : Zuvdeoporoyic STM32F401RBT6 Kevpikod Edeykm
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Q {5}' SPI2 Mode and Configuration :
s *“Mode Full M
PR o "-.\\f) ode Full-Duplex Master v
“Hardware NSS Signal  Disable v
Analog )
Timers )
Connectivity (&)
v 12C1
@ 122 - _
@ 123 Configuration
@ sbIo S
<pI1 Reset Configuration
VEE | o - - 5 s — A
7 S (2 Parameter Settings () User Constants () NVIC Settings () DMA Settings (©) GPIO Settings
l:jSARTl Configure the below parameters :
USART2 Ql I ® ® o
@ USARTE - .
@ USB_OTG_FS [= Basic Parameters
LS Frame Format Motorola
Data Size 8 Bits
First Bit MSB First
Multimedia (::;) [zl Clock Parameters
Prescaler (for Baud Rate) 2
Computing ) Baud Rate 21.0 MBits/s
= Clock Polarity (CPOL) Low
= Clock Phase (CPHA, 1Edge
Middleware and Sof... ") (e g
= [= Advanced Parameters
CRC Calculation Disabled
NSS Signal Type Software

Ewoéva 5.2 : PuOuiceig SPI12 Kevrpikod Edeykrn
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ol  v|e

Categories

System Core )

Analog (¥)
Timers ’f@

Connectivity (x)

Vv 12C1

@ 1202

@ 12¢3

@ sbio
SPI1

v SPI2

[V
USART1
USART2

@ USARTS

@ USB_OTG_FS

Multimedia (¥)
Computing (¥}

Middleware and Sof... )

““Mode Full-Duplex Master

“Hardware NS5 Signal Disable

Configuration

Reset Configuration

() Parameter Settings
Configure the below parameters :
Qseachicl. | @

[ ©

() User Constants

SPI3 Mode and Configuration

N

(©) NVIC Settings () DMA Settings

() GPIO Settings

|=] Basic Parameters
Frame Format
Data Size
First Bit
[=) Clock Parameters
Prescaler (for Baud Rate)
Baud Rate
Clock Polarity (CPOL)
Clock Phase (CPHA)
=] Advanced Parameters
CRC Calculation
NSS Signal Type

Motorola
8 Bits
MSB First

8

5.25 MBits/s
Low

1Edge

Disabled
Software

Ewova 5.3 : PvOpuiceig SPI3 Kevrpikov Eieykty
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Aoylopkd Awayeipiong Xvotuotog

Q1 v | 15 12C1 Mode and Configuration :
Categories
System Core 9] e -
Analog (%)
Timers 3
Connectivity &)
(v =
@ 122 -
Q 12¢3 Configuration
SDIO
© Reset Configuration
: () Parameter Settings  (©) User Constants () NVIC Settings (©) DMA Settings (<) GPIO Settings
USART1 Configure the below parameters :
USART2 Q| search (Ctrl... ) ® o
@ USARTS —
@ USB_OTG_FS [=] Master Features
eI 12C Speed Mode Standard Mode
12C Clock Speed (Hz) 100000
[= Slave Features
Multimedia ) Clock No Stretch Mode Disabled
Primary Address Length selection 7-bit
Computing ) Dual Address Acknowledged Disabled
= Primary slave address 0
General Call address detection Disabled

Middleware and Sof...)

Ewova 5.4 : PvOpuiceig 12C1 Kevtpikod Edeyxt

AVO GAL OTULOVTIKA YOPAKTNPIOTIKA TOV PKPOEAEYKTT) OV XPTNCLUOTOOnKav givatl ol
ypoviotég (Timers). O cuYKEKPIUEVOC UIKPOEAEYKTNG £xEL 7 YEVIKNG ypnomg Timers kat 1
TpoympnuEVOL emmédov Timer. XpnotpomomOnkav cuykekpipéva ot TIM4 kot TIM5S o1 omoiot givan
Timers yevikng ypnone. Kot ot 860 Timer pvBuictnkay £161 dote va. Snuiovpyodv pia dtakonr Kaos
éva devteporento. O VIOAOYIGUAG Eyve He BAoT Tov TOTO OV divel 1 eTarpio Kot giva:

Timer iock

UpdateEvent = (Prescaler+1)+(Period+1)

(5.1)
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Kepdiato 5

To Timer clock tov pkpogieykt sivar 84MHz, to Update Event mov ypeidleton givar 1000 ms, ondte
divovtag v tiun 8400-1 yio tov Prescaler kot Advovtag wg mpog Period to amotéheopa givar 9999
(10000-1) 6mwg paivetor kot oty Ewova 5.5 yio to TIM4 kot oty Ewkova 5.6 yia to TIMS.

Q v| & TIM4 Mode and Configuration ;

Categories

Sy IR O ©) "Slave Mode Disable ~
» “Trigger Source Disable v

Analog ) - (@ Internal Clock
Timers (2 ““Channell Disable v
= ““Channel2 Disable v
“"Channel3 Disable >4
~Channel4 Disable v
- Combined Channels Disable v

XOR activation

~ (] One Pulse Mode

Comnecthty '55 \ Reset Configuration
- (©) Parameter Settings () User Constants (2) NVIC Settings (©) DMA Settings
i i (¥)
Multimedia o Configure the below parameters :
= Q[ search(curi... | @ ©)
Computing (¥) : e = o
_ [= Counter Settings
= Prescaler (PSC - 16 bits value, 8400-1
Middleware and Sof... ¥ ) i )
= Counter Mode Up
Counter Period (AutoReload Register - 16 bits ... 10000-1
Internal Clock Division (CKD) No Division
auto-reload preload Disable
[= Trigger Output (TRGO) Parameters
Master /Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
Trigger Event Selection Reset (UG bit from TIMx_EGR)

Ewova 5.5 : PvBuiceig TIM4 Kevtpikod Edeyk
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Q f? TIM5 Mode and Configuration :
Calegories | A->Z
- % e M i
System e ©) Slave Mode Disable v
“~Trigger Source Disable v
Analog ) - (@@ Internal Clock
Thners ) “Channell Disable v
~Channel2 Disable v
RTC
M1 "Channel3 Disable v
M2 ““Channel4 Disable v
TIM3
TIM4 W ombined Channels o=l v
TIMS B XOR activation
TM10 -+ (] One Pulse Mode
TIM11
Configuration
Connectivity y :\? \ Reset Configuration
§ () Parameter Settings  (©) User Constants () NVIC Settings () DMA Settings
Ml N7 Configure the below parameters :
= Q[ search (Ctrl.. © G)
Computing ) = e = = o
. [= Counter Settings
= Prescaler (PSC - 16 bits value 8400-1
Middleware and Sof.(¥) ® : )
= Counter Mode Up
Counter Period (AutoReload Register - 32 bits ... 10000-1
Internal Clock Division (CKD) No Division
auto-reload preload Disable
[=1 Trigger Output (TRGO) Parameters
Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
Trigger Event Selection Reset (UG bit from TIMx_EGR)

Ewova 5.6 : PvBuiceig TIMS Kevtpikod Edeyk

Onwg eoaivetar amd Tig Ewkoveg 5.5 kar 5.6 ot pvBuiceig sivan idieg kot yio tovg dvo Timers. H diapopd
TOVG givat oTov TPOTO YproNg pésa 6to Tpdypappa. Kot atovg d0o Timer givar evepyomompévo to
interrupt (Swacomn) oAld povo o Tim4 givon povipa evepyomompévoc, eved o TIMS gvepyomoteitan ko
OTEVEPYOTOLEITOL HEGH OO TO TPOYPOLLILO OVAAOYO TIG OVAYKEG OIS PaiveTat Kot otV Ewova 5.7.
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122=void HAL TIM PeriodElapsedCallback (TIM HandleTypeDef *htim)
183 {
184© //TIMS update EVERY 1000ms (1 sec)

185 //if time set menu over exXit menu

1386 if (htim->Instance == TIMS)

187 {

188 update_menu = update_menu + 1;

189 if (update_menu > time set menu)

190 {

191 time end menu = 1;

192 update_menu = 0;

193 HAL TIM Base Stop_ IT(&htim5);

154 }

195 else

19¢ {

197 time end menu = 0;

198 } e

1399 }

200

201© //TIM4 update EVERY 1000ms (1 sec)

202 //if time set_check is over then start checking every local peripheral
203 if (htim->Instance == TIM4)

204 {

205 update_check = update_check + 1;

206 if (update_check > time set_check)
207 {

208 time end check = 1;

209 update_check = 0;

210 }

211 else

212 {

213 time end check = 0;

214 }

215

216 led time update = led time update + 1;
217 if (led time update >= led time off)
218 {

219 led time update = 0;

220 led time flag = 1;

221 }

223 wait_time update = wait_time update + 1;
224 if (wait_time update >= wait_time set)
225 {

226 wait_time update = 0;

227 wait_time end = 1;

228 }

229 }

230

231 '}

Ewéva 5.7 : Interrupt amd Timer Kevipikod Eheyktn
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To TIM5 evepyomnoteitar tav yivel mpocPacn o€ KAmolo Katdiloyo (MENU) Tov TPOYPALLATOS
KoL LETA Ao €val Xpoviko dtdoTnia edv dev matnBel Kavévo TAKTPO EMGTPEPEL GTNV APYLIKN 000vT
oV poypappatoc. Tote amevepyomolel kot tov Timer.

To TIM4 givon pévipa gvepyomompévo Kot eEAEYYEL TPEIS TAPAUETPOVG:

e Tov ypovo yia va anevepyonomBodv ta LED tov xukidpotog
e Tov ypovo Katd TOV 0010 YIVETOL TEPLOSIKT] EMKOVMVIO LE TOVG TOTIKOVG EAEYKTEG
e Ko tov ypovo mov divel og KAOe TOTIKO ELEYKTY Y10, VO ATOVINGEL

Metd T1G 0pYIKOTOMGELS KOl TIG ONADGELS TOV KATOYOPNTAOV TO KVupimg mpdypoppa yopileto
o€ 000 Kuplg péPN. Xe avTd TNG KATAXDPNONG OOV TV SESOUEVOV ATtO TOV ¥PNGTN HECH TOV
TANKTPOAOYIOV KOl GE AVTO TNG EMKOWVOVIOG TOL KEVIPIKOU EAEYKTY] LLE TOVG TOTIKOVG EAEYKTEC.

270 TPMOTO UEPOG O IKPOEAEYKTNG ENLPaVIlEL GTOV YproTn KataAdyous (Menu) péso amd Toug
0m0i10Vg 0 YPNGTNG OLHAEYEL TNV EMAOYT oL BéAEL Vol dALAEEL Kot Kataywpel TNV T mov emifopuel.
Av10 givor kot To PeyaldTEPO GE OYKO HEPOG TOL TPOYPEULOTOS.

210 0e0TEPO UEPOC, LETE OO VO GUYKEKPLUEVO YPOVIKO SAGTNUO O LKPOEAEYKTNG CTEAVEL
TANPOoQopiec o€ KAOE Evav amd TOVG TOMIKOVG EAEYKTEG TTOL EAEYYEL TOV £V LETA TOV AAAOV. EeKIVAEL
LE TOV TPATO. ZTEAVEL TIC TANPOPOPIES KO TEPLUEVEL Y10l £VOL GUYKEKPLUEVO XPOVIKO SLICTN O
amdvINGon amd ToV TOTIKO EAEYKTN. O TOTIKOG EAEYKTNG UE TNV GEPA TOL UOAG EKTEAECEL TIG
AELTOVPYIEG TTOV TTPEMEL VAL KAVEL OTAVTAEL GTOV KEVIPIKO EAEYKTY] KOl AVTOG EMIKOIVOVEL LLE TOV
JEVTEPO TOTIKO EAEYKTY] K.0.K.. L€ MEPIMTM®GN TOL TAPEADEL TO YPOVIKO SIAGTNUO OVALUOVIE TOL
KEVIPIKOV EAEYKTN TOTE OLTOC AUECH EEKIVAEL TNV EMIKOVMVIOL LE TOV EMOLEVO TOTIKO EAEYKTT).

53 Aoyiopiké Tomkov Edeykt

O tomikog eheyktng eAéyyetal amd Tov pkpoeieykty STM32F030C8T6. Ot cuvdécelg e Tig
TEPLPEPELOKEC LOVEdeg aivovtal oty Ewova 5.8. Kot €dd yiveton yprion 600 and ta ceiplokd
TpOTOKOAAO emkovmviog Tov Swbétel. O amobnmpag Beppoxpaciog kal vypaciog ypNoLLoToEl To
TpmTOKoALO emkowvoviag 12C péow tov 12C1 tov pukpoeheykti e Tig pubuicelg vo gaivoviot otnv
Ewova 5.9. O moumodéktng NRF24L01+ ypnoyonotei to mpotokoilo emkovmviag SPI péom tov SPI1
TOV LKPOEAEYKTN KoL 01 puOuicelg paivovtar oty skdva 5.10.

And v povada HLK-LD2420 ypnoiponoteitar poévo m €€odog mov yiveranr Aoywod 1 dtav
aviyvevtel avlBpdmivn Tapovoio kot Aoyikd 0 6tav dev aviyveveTal avOpOTIV TOPOLGIA.
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o

12C1_SDA
12¢1_SCL

. OVERRIDE
SYS_SWCLK

SYS_SWDIO

RCC_OSC_IN
RCC_OSC_OUT
|5, Rx_LED

STM32F030C8Tx Tx_LED
HLK-LD2420  y0vement  obads e

AIAKOIITHX

EXT_SWITCH LED
-
LED_1

SPI1_MOSI

SPI_SCK [

SPI1_MISO

NRF24L01+

Ewova 5.8 : Zvvdeoporoyio STM32F030C8T6 Tomkod Eheyktn
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S —

System Core %)
Analog )
Timers (¥)
Connectivity \R)

12C2

v SPI1

@ sp12
USART1
USART2

Computing ’lg)

Middleware and Sof...)

Aoylopkd Awayeipiong Xvotuotog

I2C1 Mode and Configuration

“12C [ 12C

Reset Configuration

() Parameter Settings

() User Constants  (©) NVIC Settings (~) DMA Settings
Configure the below parameters :

(©) GPIO Settings

v

[= Timing configuration

12C Speed Mode

12C Speed Frequency (KHz)
Rise Time (ns)

Fall Time (ns)

Coefficient of Digital Filter
Analog Filter

Timing

[= Slave Features

Clock No Stretch Mode

General Call Address Detection
Primary Address Length selection
Dual Address Acknowledged
Primary slave address

Standard Mode
100

0

0

0

Enabled
0x2000090E

Disabled
Disabled
7-bit
Disabled
0

Ewova 5.9 : Pvbpiceig 12C1 Tomwov Ereykn
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—

Categories >7
System Core *% )
Analog (¥)
Timers fg"
Connectivity (&)

~
v 12C1
12C2
[VES
@ sP12
USART1
USART2
Computing fg“
Middleware and Sof... )

M,
A

SPI1 Mode and Configuration :

{"Mode Full-Duplex Master X

““Hardware NSS Signal Disable

v

Configuration
Reset Configuration

(©) Parameter Settings  (©) User Constants (<) NVIC Settings () DMA Settings (©) GPIO Settings
Configure the below parameters :

Q| se (Cerl... ® o

-] Basic Parameters

Frame Format Motorola

Data Size 8 Bits

First Bit MSB First
(=) Clock Parameters

Prescaler (for Baud Rate) 8

Baud Rate 6.0 MBits/s

Clock Polarity (CPOL) Low

Clock Phase (CPHA) 1Edge
[= Advanced Parameters

CRC Calculation Disabled

NSSP Mode Enabled

NSS Signal Type Software

Ewova 5.10 : PvBuiceic SPI1 Tomkov Edeyktn

TOV HKPOEAEYKTH TOV TOMKOD EAEYKTY YIVETOL YpNON LOVO VOGS atd TOLG emtd TIMErs Tov
TIMG6. H cuyvotnta Asttovpyiag tov pukpoereykt etvar 48MHz ko divovtog tnv tiun 4800-1 yia tov
Prescaler kot Avovtag wg tpog Period to amotéheopa ivor 99 (100-1) kon pog diver dlokomég kabe

100ms (Ewoéva 5.11).
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Analog

RTC

TIM1
TIM3
e
TIM14
TIM15
TIM16
TIM17

Connectivity

Middleware and Software Packs

System Core \¥)

Timers \R)

(&«

Computing )

(«

Aoylopkd Awayeipiong Xvotuotog

4

TIM6 Mode and Configuration N

Activated

() One Pulse Mode

Reset Configuration

Parameter Settings User Constants NVIC Settings DMA Settings

Configure the below parameters :

Search (Ctil 0
Prescaler (PSC - 16 bits value) 4800-1
Counter Mode Up
Counter Period (AutoReload Register - 16 bit... 100-1
auto-reload preload Disable

Ewova 5.11 : PvBuiceig TIM6 Tomuco0 Edeykn

AoV yivouv o1 SNADGEIS TOV KOTOYOPNTAOV Kot OAES Ol APYLIKOTOCES TOTE YIVETAL OO TOV
acOnmpa SHT30 o pérpnomn g Bepuoxpaciog Kot e vypociog Kot amwodnkedovTal 6Tovg
AVTIGTOLYOVE KATAYMPNTEC. TNV GUVEXELN EAEYYEL AV VITGPYEL KATO AYN E00UEVOV OO TOV
KEVTPIKO EAEYKT. AV dev vIdpyel TimoTo TOTE EAVA EMGTPEPEL GTNV APYT| TOV TPOYPAUUATOS. AV EXEL
yivel Aym dedoUEV@V TOTE TPAOTO EAEYYEL AV QVTA T dEdOUEVE TPoOoPilovTal Yio LTOV TOV TOTIKO
gleykt. Av mpoopilovior To dESOUEVA Y10 AVTOV TOTE GTEAVEL AAVTINGT) GTOV KEVIPIKO EAEYKTH OTL
TNPE T0, OEO0UEVA KOl GTEAVEL QUTNON AVOLOVIG, ONACON VO, TEPYEVEL O KEVTPIKOG ELEYKTIG LEXPL VAL
EMKOWVMOVNGEL e GAOVG TOVG TOTKOVG OEKTEG O TOTIKOG EAEYKTNG.

2NV GLVEYELD OVTIYPAPEL OLOL TO SESOUEVA TOV EAUPE GTOVG AVTIGTOLYOVS KATOXWOPNTES Kol
eAEYYEL av VTLAPYEL Kiviom otov xdpo. MeTd cuykpivel tnv Beppokpacio Kot Ty vypacio Tov pHETpnoe
pe v Beppokpacio kKot v vypacio Tov EAafe amd TOV KEVIPIKO EAEYKTI KOl GE GUVOLOCUO LE TO AV
VIAPYEL Kivnom 1 Oyl 6ToV XD Ppo Kabmg emiong Kot av gival avorytd Kamoo mapdbupo 1 Kamoo
UTOAKOVOTOPTO, 1 OYL TPOTOTOLEL Ko aofnkevel To dedouéva mov Oa oTeilel GTNV GUVEKELX.
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To emdpevo Prpa sivon vo 6Teilel 6 OAOVG TOVG TOTIKOVG SEKTEG VAV TPOG EVOV Ta SESOUEV
mov €hafe Kol ta 6£doéEVA TTOL TPOTOTOINGE KO VO TAPEL GTNV GLVEXELN ATTAVINGT) and Tov KAbe
évav. Av IETA 0o £Vo CLUYKEKPIUEVO YPOVIKO O1AGTN O dEV TAPEL ATAVTNOT OO KATOLOV TOTIKO
O€KT TOTE AUESH TPOCTADEL VO EXKOIVAOVIGEL LE TOV EMOLUEVO OEKTT).

5.4 Aoywopiké Tomkov Aéktn AlokémTn

O wkpoeieyktng STM32F030C8T6 eivar vrevBuvog yio v Aettovpyios TOL TOTKOD OEKT
StaomTN Kol 1 ovvdespoloyio Tov eaivetar oty Eucova 5.12. O mopmodéktng NRF24L01+ givor n
LOVI TTEPLPEPELNKT] LOVAS TOV GLVOEETOL HEG® TOV GEIPLOKOL TPMTOKOAAOL emikovaviag SPI péocw
tov SPI1 tov pikpogheyit| Kot o1 puOuicelg eaivovtal oty ikova 5.13.

SYS_SWCLK

>
<<
—
s
m
'S

_OVERRIDE

PA14

PC13

PC14-.. SYS_SWDIO
PC15-..
RCC_OSC_IN [d5sEel

Rx_LED
RCC_OSC_OUT [JaEeH

=

STM32F030C8Tx lp Tx_LED
Gen_On_Off LQFP48 [, ERROR_LED

|5 LED
o nl a
o afl o

LED_1

PA7

SP_SCK |28

SPH_MISO [
SPI1_MOSI

Ewova 5.12 : Yvvdecporoyio STM32F030C8T6 Tomikov Aéktn Atakdmtn
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SPI1 Mode and Configuration

£ 1
: ’

Systeis Cate ‘,\i’:?‘ Mode Full-Duplex Master v
““Hardware NSS Signal Disable v
Analog @ )
Timers ¥)
Connectivity ()
12C1
12C2
[VES I Configuration
@ spP12
USART1 Reset Configuration
USART2
() User Constants () NVIC Settinas () DMA Settinas () GPIO Settinas
() Parameter Settings
- Configure the below parameters :
Computin ) ~ —
giczsoo 4 Q| Search (Ctl... © 0 o
Middleware and Softwar... (¥) e
= Frame Format Motorola
Data Size 8 Bits
First Bit MSB First
=) Clock Parameters
Prescaler (for Baud Rate) 8
Baud Rate 6.0 MBits/s
Clock Polarity (CPOL) Low
Clock Phase (CPHA) 1Edge
[= Advanced Parameters
CRC Calculation Disabled
NSSP Mode Enabled
NSS Signal Type Software

Ewova 5.13 : PvOuiceig SPI1 Tomiko0d Aéktn Awokomtn

210V TOTIKO OEKTN SrokomTn yiveTon yprion evog Timer tov TIM3. O TIM3 dev givon povipa
gvepyomompévog AAAG evepyomoteitol povo 0tov Eekivaet 1 HETPMON TOL YPOVoL KaBuoTépnong
amevepyomoinong tov niektpovopov. Ot pubuicelg eaivovror oty Ewova 5.14.
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I 1
| v |
3| 5

Categories

Middleware and Software Packs

TIM3 Mode and Configuration

() Parameter Settings (%) User Constants
Configure the below parameters :

Q| Search (Ctrl

) NVIC Settings () DMA Settings

[=] Trigger Output (TRGO) Parameters
Master /Slave Mode (MSM bit)
Trigger Event Selection

=) Counter Settings
Prescaler (PSC - 16 bits value) 4800-1
Counter Mode Up
Counter Period (AutoReload Register - ... 10000-1
Internal Clock Division (CKD) No Division
auto-reload preload Disable

Disable (Trigger input effect not delayed)
Reset (UG bit from TIMx_EGR)

v a

System Core = Slave Mode Disable
7
Trigger Source Disable
— 2, Internal Clock
Timers 2) Channel1  Disable
= Channel2 Disable
RTC )
TIM1 Channel3 Disable
e Chamneld [Gectie
TIM6
TIM14 Combined Channels | Disable
TIM15
TIM16 XOR activation
Lz (] One Pulse Mode
Connectivity ¥) Configuration
. Reset Configuration
Computing %)

Ewova 5.14 : PvBuiceig TIM3 Toruco0 Aéktn Atokomtn

MoAig evepyomombei o TIM3 divel draxomég kabe 1000Ms d0rmg umopel vo VTOAOYIGTEL LECH
oV ooV 5.1. H cvyvdtra Aettovpyiag tov pikpoeieykt eivon 48MHz Prescaler givar 4800-1
vroloyilovtag to Period givai 9999 (10000-1).

H Aertovpyia tov mpoypaupatog sivol apketd omi. MOALS Yivouv o1 SNADGELS TOV KOTUY®PNTOV Kol
01 OPYLKOTIOMGELG O UIKPOEAEYKTNG EAEYYEL oV EAaPe Kamola dedopéva. Av dev Ehafe meptuével uéypt
va MaPet. Av éhafe tOTE EAEYYEL AV T dEdOUEVQ. EIVaL Yol AVTOV. AV dEV €Vl Y10 AVTOV TOTE TN YaivEL
Eavd otV opyn TOL TPOYPAUIOTOC. AV €ival Y10 VTOV TOTE GTEAVEL ATAVINGT) GTOV TOTIKO EAEYKTY|
oT1 éAafe Ta dedopéEva TOL MGTE VOL GUVEYIGEL LE TOV EMOUEVO TOTIKO OEKTT.

2NV GLVEYEWN EKTEAEL TIG EVTOAEG TTOV TTPEMEL GUUPM®VO, LLE TO. dESOUEVA TOV TapELaPe. Apyikd
EVILLEPDOVEL TOV YPOVO KaBVGTEPNONG AEVEPYOTOINOTG TOV NAEKTPOVOLOV. MeTh eAEyyeL amd Tal
dedopéva av vapyet kivinon 1 oxt. Av vapyetl kivinon tote eAEyyeL av glval oe Agttovpyio nUEPOS M
viytoc. Av gival og Aettovpyia NUEPOS TOTE EVEPYOTOLEL TOV NAEKTPOVOLO. AV glval o€ Agttovpyia
voOytog eEréyyet Tov dlakomtn BYPASS av sivorl amevepyomomuévog GUEGO ameEVEPYOTOLEL TOV
niektpovopo. Av 1o BYPASS eivat evepyomompévo tote vepyomolEl TOV NAEKTPOVOLLO.

84



Aoylopkd Awayeipiong Xvotuotog

2V TEPITTO®GCT OV HEV VITAPYEL KIVIOT 0V 0 NAEKTPOVOLOG EIVOL OTEVEPYOTOMNUEVOG TTOPOLLEVEL
AEVEPYOTOMUEVOG. AV GG 0 NAEKTPOVOLOG glvarl evepyomompévog t0te gvepyomolei To TIM3 ko
apyilel va petpd 0 xpovog KaBLGTEPNONG UMEVEPYOTOINGNG TOL NAEKTPOVOLOL. MOAIC cupmAnpmdel o
APOVOG AVTOC TOTE AMEVEPYOTOLETL KOl TOV AEKTPOVOLLO.

5.5 Aoywopiké Tomkov Aéktn AQuypavtipa

To Aoyopikd Tov TOMKOD OEKTN apuypavINpa gival oxeddv 1610 e aVTO TOV TOTIKOD OEKTN
dakomtn pe oplopéveg aAlayés. Xpnotpomotet to ido Hardware (viko). H mpdtn dopopd givar ot
dev kavel ypnon kavevog TImer 819tt 1) evepyonoinom Kot 1) GEVEPYOTOINGT TOL NAEKTPOVOLOL YiveTat
aueca. Emiong m evioAn evepyomoinomng 1 amevepyomoinomg TOLv NAEKTPOVOLOL TPOEPYETOL OO
SlapopeTikn BEon oto dedopéva.

56 Aoywopiké TomukoV Aéktny Dimmer

O wikpogreyktng tov tomikov déktn dimmer givar o STM32F030C8T6. Xtnv Ewova 5.15 gaiveton n
GLVOEGLIOAOYIO TOV.

SYS_SWCLK

SYS_SWDIO

RCC_OSC_IN
RCC_OSC_OUT

Rx_LED

TIM1_CH2 ZERO CROSS
fo TIM1_CH1  OUTPUT

STM32F030C8Tx I Tx_LED
LQFP48 j» ERROR_LED

SPI1_SCK |28

SPI1_MISO [t
SPI1_MOSI L%

%)
=
fry

Ewdva 5.15 : Zvvdeoporoyio STM32F030C8T6 Tomkod Aéktn Dimmer
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Onwg kot otov tomikd dékn Otokomtn €tot Ko €d® o mopmodékts NRF24L01+ eivon n povn
TEPLPEPELOKT LOVAS TOV GUVOEETAL HEG® TOV GEIPLOKOD TPWTOKOALOV gmkowvaviag SPI pécw tov
SPI1 tov pukpogieyktn Kot ol puBpicelg paivoviot oty gwova 5.16.

Q| v | L) SPI1 Mode and Configuration ;
Dategoriesy| A->Z
System Care 7 +"Mode Full-Duplex Master v
) i
““Hardware NSS Signal 'Disable v
Analog { §,ZI
Timers *.%.'I
Connectivity D)
12C1 Configuration
12C2
Reset Configuration
VE
@ sPI12 () NVIC Settings () DMA Settings () GPIO Settings
USART1 () Parameter Settings (%) User Constants
USART2
Configure the below parameters :
Q| Search (Cul... O, o
. [zl Basic Parameters
Computing \v) Frame Format Motorola
Data Size 38 Bits
Middleware and Software P... (V) First Bit MSB First
[= Clock Parameters
Prescaler (for Baud Rate) 8
Baud Rate 6.0 MBits/s
Clock Polarity (CPOL) Low
Clock Phase (CPHA) 1Edge
=) Advanced Parameters
CRC Calculation Disabled
NSSP Mode Enabled
NSS Signal Type Software

Ewova 5.16 : PvOpuioeig SPI1 Tomikov Aéktn Dimmer

Ytov tomkd déktn dimmer givon evepyomomuéva vo Timer, to TIM3 yia v kabvotépnon
amevepyomoinong g ££6060v, OTMG Kol 6TOV TOTKO 0£KTN StaxomTn Kot Tov TIML o omoiog
ypnopuonoteiton wg one pulse mode.
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O1 pvBuiceig tov TIM3 gaivovtor oty Ewkdva 5.17 evod ot puBpiceig tov TIML otig Ewkdveg 5.18 ko
5.19.

Q Gk TIM3 Mode and Configuration :
7= “Slave M; i
Sy ) Slave Mode Disable v
“Trigger Source Disable o0
)
Analog 7, - (@ Internal Clock
Timers ('é;_ “Channel1 Disable v
“Channel2 Disable v
RTC
™1 “Channel3 Disable v
Qmvs Channel4 Disable =
TIM6
TIM14 Combined Channels | Disable ~
TIM15
TIM16 XOR activation
17 = () One Pulse Mode

— Configuration

Connectivity )

Reset Configuration
Computing (@ () Parameter Settin @ 5 i @ i
& gs () User Constants () NVIC Settings () DMA Settings
Middleware and Software P... (%) Exntie therberlow Skt
B Q| Search (Ctrl... ® ® 0
=] Counter Settings
Prescaler (PSC - 16 bits value) 4800-1
Counter Mode Up
Counter Period (AutoReload Register - 16 bits val... 10000-1
Internal Clock Division (CKD) No Division
auto-reload preload Disable
[=] Trigger Output (TRGO) Parameters
Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
Trigger Event Selection Reset (UG bit from TIMx_EGR)

Ewoéva 5.17 : PvBuiceig TIM3 Tomkod Aéktn Dimmer
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Q ; TIM1 Mode and Configuration :
Categories
7S -8, M Tri M
. ) ave Mode Trigger Mode v
“Trigger Source TI2FP2 v
7
Snalon N2, “Clock Source  Disable v
Toeas (A) “Channell Output Compare CH1 v
oY,
" Channel2 Disable
RTC
“Channel3 Disable v
b gl “hannel4’ Disable v
TIM6
TIM14 " Combined Channels Disable
TIM15
TIM16 - [O) Activate-Break-Input
M7 2 C] Use ETR as Clearing Source
XOR activation
= One Pulse Mode
Connectivity ) a
Computing (%) Configuration

2 = Reset Configuration
Middleware and Software P... (¥)

() Parameter Settings () User Constants (©) NVIC Settings (©) DMA Settings (&) GPIO Settings
Configure the below parameters :
[ search (c.. ]

=] Counter Settings
Prescaler (PSC - 16 bits value) 43-1
Counter Mode Up
Counter Period (AutoReload Register - 16 bits v... 10000-1
Internal Clock Division (CKD) No Division
Repetition Counter (RCR - 8 bits value) 0
auto-reload preload Disable
Slave Mode Controller Trigger Mode
[=) Trigger Output (TRGO) Parameters
Master /Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
Trigger Event Selection Reset (UG bit from TIMx_EGR)
=] Break And Dead Time management - BRK Configuration
BRK State Disable

Ewoéva 5.18 : PvBuiceig TIM1 Tomkod Aéktn Dimmer
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0 TIM1 Mode and Configuration :
| ®
. rSlave Mode | Tri 5
System Core ©) {" Slave Mode | Trigger Mode
" Trigger Source TI2FP2 =
- 2 Configuration
Timers (2) Reset Configuration

(&) Parameter Settings  (2) User Constants (2) NVIC Settings (©) DMA Settings (%) GPIO Settings

Configure the below parameters :

v TIM3 Q| search (Cerl.. (i )
TIM6 =] Counter Settings
ALY Prescaler (PSC - 16 bits value) 48-1
PI::: 12 Counter Mode Up
TM17 Counter Period (AutoReload Register - 16 bits val... 10000-1
Internal Clock Division (CKD) No Division
Repetition Counter (RCR - 8 bits value) 0
auto-reload preload Disable
Connectivity ( \\; ) Slave Mode Controller Trigger Mode
1= Trigger Output (TRGO) Parameters
Computing (v) Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
Trigger Event Selection Reset (UG bit from TIMx_EGR)
Middicware sud S ey (= Break And Dead Time management - BRK Configuration
BRK State Disable
BRK Polarity High
1= Break And Dead Time management - Output Configurat...
Automatic Output State Disable
Off State Selection for Run Mode (OSSR) Disable
Off State Selection for Idle Mode (OSSI) Disable
Lock Configuration off
[z} Trigger
Trigger Polarity Rising Edge
Trigger Filter (4 bits value) 0
=] Output Compare Channel 1
Mode Frozen {used for Timing base)
Pulse (16 bits value) 0
Output compare preload Disable
CH Polarity High
CH Idle State Reset

Ewova 5.19 : PvOpuiceig TIMI Tomko0 Aéktn Dimmer

Me v Aettovpyeia one pulse mode uoiic £pBet Evag maiudg (trigger) oty £icodo mov £xet
optotei otov TIM1 161€ 01NV €000 dMpovpyeitan £vag TOANOG CUYKEKPIUEVNG OIAPKELNG LIE
puOlopevn kabvotépnon Evapéng.

Onwc eoivetar amd v Ewova 5.18 o TIM1 givar puBuicpévoc wg ‘trigger mode’ pe gicodo
trigger to kavdéAt 2 To omoio ivar o akpodiktng PA9 tov pukpogleyktn. Xe avtiyv v €icodo givat
GLVOENEVT 1] €£000G TOV KUKAMUOTOG ZEro Cross kot ke popd mwov pundevileton 1 téon oty €i60d0
TOV KUKAMUOTOG ZEI0 Cross vrapyet Evag maApog otov akpodéktn PA9 tov pikpogieykt. H é£0dog
glvar oo 1o kavdAl 1 To omoio givar o akpodéktng PA8 tov pikpogheyktr|. Eniong mpémetl va eivon
gvepyomomuévn kat 1 Aettovpyio tov one pulse mode tov TIML.

Yty Ewova 5.19 gaiveton n péyiot didpketa tov maipov eE6dov (Counter Period) n omoia
gtvo 10ms 6o dnAadn ko n nurepiodog g téong tov dtktvov. H pubuion g tipng Pulse 6to
Output Compare Channel 1 divet tov xpdvo kabvotépnong Evapéng tov maApol e£6d0v.
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"Etot puBuilovrag tov ypdvo kabvotépnong Evapéng tov maipnol e£660V UTopovE vV
puOuicovpe v £€o0do tov dimmer. Balovtog tnv Tuf 0 oty €080 vrdpyel OAOKANPN N NUIEPI0d0G
g Téomg ToL dtkTHoL eved Palovtag trv Ty S000 vrdpyel n wor, oniadn to 50%.

H Aertovpyia tov mpoypappatog eivor mopdpota Le outiv Tov Tomkod déKtr dtakdntn. H dtapopd
givan oto onpeio 6mov Ppicketar og Agttovpyia voytag ko To BYPASS givan evepyomompévo. Xe
VTNV TNV TTEpinTOon ov givar evepyomompévn 1 Aettovpyio. NIGHT LIGHT tote adhaler n iun Pulse
oto Output Compare Channel 1 a6 0 g 6000 kaBvotepmdvtag ™V évapén tov Tadpov e£660v ue
ovvéneln o Triac va mapet maAud oto Gate pe kabvotépnon Kat £T61 VoL EYOVUE UEIMUEVT] EVTOOT
otov poTicpd. Ilpocoyn ot Aaumeg Oa mpénet va eivon dimmable.
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Kepdhowo 60: Xvpmepdopnoato Kol TpoTtacels feATimong

Ta amoteléopata TG eE0IKOVOUNONG EVEPYELOG LE TNV YPTON TOV GUGTAATOG PIVOVTOL LETH OO
[ peydn oxetkd mepiodo yprions. Avtd cvpPaivel 10Tt o1 LeYOAVTEPES KATAVAADGCELS EVEPYELNS OE
éva omitt glvan Kupimg avti g Béppavong tov ydpov. H niektpikn evépyela cuvnbog omatalite oe
QPOTICUO TOV HEVEL OVOUUEVOS XOPIC VO DTTEPYEL OVAYKN KOl GE GUOKELES OMMC OVEUIGTNPES,
TNAEOPAGELG K.0L. TTOL £YOVV OUMG UIKPT) OYETIKA KoTtavaimaon evépyelag. Kot ekel BEPata 6o pikpn Kot
av eoivetal n onatdhn evépyelag o Pabog ypdvou glivar éva a&loonuelmTo TOcOGTO EVEPYELNS TOV
YOVETOL KO 0V VITOAOYIGTEL GUVOAIKA GE [ol TOAN Yo Tapdderypo to peyéln ow&davovral paydaia.

Ooco yio v Bépuavon Tov yOpov evog omitiov 1 aicnon g (Eotng oe eival JPOPETIKN Yo
Kké0e dvBpomo. AAAog umopei va kpumvel, GAlog umopei vo (eotaivetar Kot dAXog pmopel va volmoet
KOVOTTOMLEVOG e TNV 1010 Beppokpacio. Avtd dpwc dev epmodiletl Balovtag oe Aettovpyia To GOGTN O
€E0KOVOUNONG EVEPYELOG VO LELDOVETOL 1] BepproKpacio 6e ydPovs 6oV dev glval KavEVOS E6TMO KAl Yo
évav Pabud eEotkovoumvtog £Tot evépyela EKEL TOL deV YPelAlETL VO GTOTOANTE.

Mua, Bertimon 610 cOGTNUN Eval 1) GOVIEST EVOG OEKTT SLAKOTT Y10, GTOPL EKEL OTTOV LIAPYOVY
NAEKTPIKA GTOPL £TGL DGTE TOV YEWDVE LOAMG ccBovOel Evag aisntipag Tov NAlo va avePaivouy kot
T0 KoAokaipt va yivetol to avtifeto. To 1010 pmopel va yivel kot e NAEKTPIKES TEVTEC.

Emiong pmopet va xatopynBel to mAnktporodylo kot oty Béon tov va ypnopomombei 006vn pe
Aertovpyio apng katl OAeG o pubuicelg va yivovtal anevbeiog péow g 006vne.

O1 TAOKETEG TTOV ELVOL Y10l TOV POTIGLO TOV Y®POL Bl propodoay vo. Yivouy Alyo o Wikpég yio va
YOPAVE PEGO GTO UTOVAT 1} THG® OO TOLG OUKOTTEG KAt VoL unv goaivovtot KafoAov.

Al Pertioon eivor 1 kataokewn Eexmplotod aebnmpa Beppokpaciog Kot vypaciog pe pukpn
006V Ko pKkpn KOTovAA®GN gVEPYELNG Yo Asttovpyia pe emovapoptilopevn pratapio tomov 18650
£161 OoTE va yivel opntog 0 arstntipoag Oepprokpaciog Kot vYPaciog ToV YHPOV.

TéAog M KOTAOKELT LOG HOVADAS [LE VTEPLOPO TOUTOSEKTT Y10 TOV YEPICUO KAUATIGTIKMV.
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ITAPAPTHMA A : Koowoeg STM32F401RBT6 Kevrpwkov
Eleyktn

/* USER CODE BEGIN Header */
/**

R e e I b b b b b I b I 2 b b b b b b b b b b b b b I b b b b b b b b I b b b b b b b I b b 2 b b b b b b b b 2 b b b b i I b b b b b b 4
* k%
* @project name
Receiver Transmitter Main Control Unit STM32F401RBT6 New Test

* @author : VPK Engineering

* Qfile : main.c

* @brief : MAIN CONTROL UNIT WITH ILI9488 DISPLAY, RTC AND
NRF24101

* (@dversion : vV 0.1

khAhkhkkhhkhkhkhhAhhhAhhdAhAhhhAhhdhrhhhkhhdhhhhkhhdhrhhhhhkdhrhkhhkhhkkhrhkhhkhhkdhhrhkkhhhrkhkkhkhrhkhhxhkhkxk

* kK

* @attention

Copyright (c) 2024 STMicroelectronics.
All rights reserved.

* ok o X

* This software is licensed under terms that can be found in the LICENSE
file

* in the root directory of this software component.

* If no LICENSE file comes with this software, it is provided AS-IS.

*

R R e A b A b S dh S b I S b S b S S R S S R S S R S B S S R S S e S b S b S b b i S IR B S b S R S S R S B R S S S S A b 4
* Kk

*/
/* USER CODE END Header */
/% Includes ————— - oo oo
—x/

#include "main.h"

/* Private includes - - -——————-———"—--"""————— - ————
%/
/* USER CODE BEGIN Includes */

#include "ILI9%488.h"
#include "keypad.h"
#include "bitmaps.h"
#include "NRF24L01.h"
#include "stdio.h"
#include <stdbool.h>
#include <string.h>

/* USER CODE END Includes */

/* Private typedef -----------------——————
___*/

/* USER CODE BEGIN PTD */

/* USER CODE END PTD */
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/* Private define - - ———-———— ==
___*/
/* USER CODE BEGIN PD */

/* USER CODE END PD */

/* Private macro ———-——-—---mmm e
___*/

/* USER CODE BEGIN PM */

/* USER CODE END PM */

/* Private variables - - - - ———————————
___*/

I2C HandleTypeDef hi2cl;

SPI HandleTypeDef hspiZ2;
SPI HandleTypeDef hspi3;

TIM HandleTypeDef htim4;
TIM HandleTypeDef htim5;

/* USER CODE BEGIN PV */

uint8 t RxAddress[] = {0xCD, 0xAB, OxEF, 0xCD, O0OxAB};
uint8 t TxAddress[] = {0xCD, O0xAB, OxEF, 0xCD, OxAB};
uint8 t device channel[4] = {10, 20, 30, 40};
uint8 t channel = 10;

uint8 t device id[4] = {10, 50, 100, 150};
uint8 t peripheral id = 10;

uint8 t id m = 100;

uint8 t RxData[32];

uint8 t TxData[32];

uint8 t device Rx[32];

uint8 t device Tx[32];

uint8 t device Rx reg;

uint8 t device Tx reg;

char key store;

char displ8];

char id;

uint8 t update menu = 0;

uint8 t time set menu = 10;

uint8 t time end menu = 0;

uint8 t update check = 0;

uint8 t time set check = 15;

uint8 t time end check = 0;

uint8 t wait time update = 0;

uint8 t wait time set = 2;

uint8 t wait time end = 0;

uint8 t i=20;

uint8 t d = 0;

uintl6 t k = 0;

uintl6 t 1 =20;

uintl6 t m = 0;

uint8 t set _time temp[7];

96



uint8 t image flag = 1;
uint8 t wait reg = 1;
uint8 t temperature temp = 0;
uint8 t humidity temp = 0;
uint8 t sleep light temp = 0;
uint8 t day night temp = 0;
uint8 t on off temp = 0;
uint8 t mov_time temp = 1;
uint8 t led time off = 1;
uint8 t led time update = 0;
uint8 t led time flag = 0;
uint8 t hour on = 8;

//day hour starts
uint8 t min on = 0;

//day min starts
uintlé t day time = 0;
uint8 t hour off = 23;

//night hour starts
uint8 t min off = 0;

//night min starts
uintlé t night time = 0;
uintlé t current time = 0;
uint8 t temperature 1 = 0;
uint8 t temperature 1 r = 0;
uint8 t humidity 1 = 0;
uint8 t humidity 1 r = 0O;
uint8 t sleep light 1 = 0;
uint8 t on off 1 = 0;
uint8 t mov_time 1 = 1;
uint8 t movement 1 = 0;
uint8 t heat 1 = 0;
uint8 t temperature 2 = 0;
uint8 t temperature 2 r = 0;
uint8 t humidity 2 = 0;
uint8 t humidity 2 r = 0;
uint8 t sleep light 2 = 0;
uint8 t on off 2 = 0;
uint8 t mov_time 2 = 1;
uint8 t movement 2 = 0;
uint8 t heat 2 = 0;
uint8 t temperature 3 = 0;
uint8 t temperature 3 r = 0;
uint8 t humidity 3 = 0;
uint8 t humidity 3 r = 0;
uint8 t sleep light 3 = 0;
uint8 t on off 3 = 0;
uint8 t mov_time 3 = 1;
uint8 t movement 3 = 0;
uint8 t heat 3 = 0;
uint8 t temperature 4 = 0;
uint8 t temperature 4 r = 0;
uint8 t humidity 4 = 0O;
uint8 t humidity 4 r = 0;
uint8 t sleep light 4 = 0;
uint8 t on off 4 = 0;
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uint8 t mov_time 4 = 1;
uint8 t movement 4 =
uint8 t heat 4 = 0;

|
(@)
~.

/* USER CODE END PV */

/* Private function prototypes ---------—------—----———— -
___*/

void SystemClock Config(void);

static void MX GPIO_Init(void);

static void MX I2Cl _Init(void);
static void MX_SPIZ_Inlt(v01d),
static void MX SPI3 Init(void);
static void MX TIM4 Init(void);
static void MX '  TIMS _Init(void);
/* USER CODE BEGIN PFP */

’

’

/* USER CODE END PFP */

/* Private user code - —-————————— -
%/
/* USER CODE BEGIN 0 */

void HAL TIM PeriodElapsedCallback (TIM HandleTypeDef *htim)
{
//TIMS5 update EVERY 1000ms (1 sec)
//if time set menu over exit menu
if (htim->Instance == TIM5)
{
update menu = update menu + 1;
if (update menu > time set menu)
{
time end menu = 1;
update menu = 0;
HAL TIM Base Stop IT (&htim5);

else
time end menu = 0;
}

//TIM4 update EVERY 1000ms (1 sec)
//1if time set check is over then start checking every local peripheral
if (htim->Instance == TIM4)
{
update check = update check + 1;
if (update check > time set check)
{
time end check = 1;
update check = 0;

time end check = 0;
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led time update = led time update + 1;
if (led time update >= led time off)

{
led time update
led time flag =
}

= O,-
1;

wait time update = wait time update + 1;
if (wait time update >= wait time set)

{
wait time update
wait time end =

#define DS3231 ADDRESS 0xDO

= 0;
1;

// Convert normal decimal numbers to binary coded decimal
uint8 t decToBcd (int val)

{

return (uint8 t) ( (val/10*16) + (val$l

}

0) )

// Convert binary coded decimal to normal decimal numbers
int bcdToDec (uint8 t wval)

{

return (int) ( (val/16*10) + (val%le6) );

}

typedef struct {

uint8 t
uint8 t
uint8 t
uint8 t
uint8 t
uint8 t
uint8 t
} TIME;

TIME time;

seconds;
minutes;
hour;
dayofweek;
dayofmonth;
month;
year;

// function to set time

void Set_Time

(uint8 t sec, uint8 t min,

dom, uint8 t month, uint8 t year)

{
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uint8 t set timel7];

set time[0] = decToBcd(sec);
set time[l] = decToBcd(min);
set _time[2] = decToBcd (hour);
set time[3] = decToBcd (dow) ;
set time[4] = decToBcd (dom) ;
set time[5] = decToBcd (month);
set time[6] = decToBcd (year);

HAL I2C Mem Write(&hi2cl, DS3231 ADDRESS, 0x00, 1, set time, 7,
1000) ;
}

void Get Time (void)

{
uint8 t get time[7];
HAL I2C Mem Read(&hi2cl, DS3231 ADDRESS, 0x00, 1, get time, 7, 1000);
time.seconds = bcdToDec (get time[0]);
time.minutes = bcdToDec (get time[1l]);
time.hour = bcdToDec(get timel[2]);
time.dayofweek = bcdToDec(get time[3])
time.dayofmonth = bchoDec(get_time[4] ;
time.month = bcdToDec (get time[5]);
time.year = bcdToDec(get timel[6]);

}

char buffer[15];
char bufferl[15];

void Background ()
{
if (image flag == 0)
{
fill rectangle (0, 0, WIDTH, HEIGHT, COLOR BLACK) ;
fill rectangle (10, 40, 470, 43, COLOR LIGHTBLUE);
fill rectangle (10, 290, 470, 293, COLOR LIGHTBLUE);

(1 45, 2, &home) ;

(8 45, 2, &temperature);
draw bitmap(149, 45, 2, &humidity);
draw bitmap (214, 45, 2, &move);
draw bitmap (279, 45, 2, &light);

( 2

( 2

draw bitmap
draw bitmap

draw bitmap (344, 45, , &day);

draw bitmap (409, 45, &night) ;

draw_string(lo, 300, COLOR_YELLOW, 1, "PRESS 'A' FOR MAIN MENU
OR 'B' FOR SAVED SETTINGS") ;

draw_string (10, 120, COLOR LIGHTBLUE, 1, "ROOM 1 ")
draw _string (10, 160, COLOR LIGHTBLUE, 1, "ROOM 2 " ;
draw_string (10, 200, COLOR LIGHTBLUE, 1, "ROOM 3 "y
draw_string (10, 240, COLOR LIGHTBLUE, 1, "ROOM 4 ")

image flag = 1;
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}
/* USER CODE END 0 */

/**
* @brief The application entry point.
* @retval int
*/

int main (void)

{
/* USER CODE BEGIN 1 */
/* USER CODE END 1 */

/* MCU Configuration-------—-———-———————————————————
___*/

/* Reset of all peripherals, Initializes the Flash interface and the
Systick. */

HAL Init();

/* USER CODE BEGIN Init */

/* USER CODE END Init */

/* Configure the system clock */
SystemClock Config();

/* USER CODE BEGIN SysInit */
/* USER CODE END SysInit */

/* Initialize all configured peripherals */
MX_GPIO Init (
MX_I2C1 Init(
MX_SPI2 Init(
MX_SPI3 Init(

(

(

’

)
) r
)7
) ;
)

’

MX TIM4 Init
MX TIM5 Init();
/* USER CODE BEGIN 2 */

lcd init spi();
NRF24 Init();

HAL TIM Base Stop IT(&htimb);
HAL TIM Base Start IT(&htim4);

// Set Time (00, 00, 15, 5, 15, 5, 24);
// draw _string (10, 20, COLOR LIGHTBLUE, 1, bufferl);

fill rectangle(0, 0, WIDTH, HEIGHT, COLOR BLACK) ;
fill rectangle (10, 40, 470, 43, COLOR LIGHTBLUE) ;
fill rectangle (10, 290, 470, 293, COLOR LIGHTBLUE);

10, 45, 2, &home);

84, 45, 2, &temperature);

149, 45, 2, &humidity);

214, 45, 2, &move);
2
2

draw bitmap
draw bitmap
draw bitmap
draw bitmap
draw bitmap
draw bitmap

279, 45, , &light);
344, 45, 2, &day);

— |~~~ ]~ ]|~
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draw bitmap (409, 45, 2, &night);

draw_string (10, 120, COLOR LIGHTBLUE, 1, "ROOM 1 "

draw _string (10, 160, COLOR LIGHTBLUE, 1, "ROOM 2 "

draw _string (10, 200, COLOR LIGHTBLUE, 1, "ROOM 3 "

draw _string (10, 240, COLOR LIGHTBLUE, 1, "ROOM 4 ")

draw_string(lO, 300, COLOR_ YELLOW, 1, "PRESS 'A' FOR MAIN MENU OR 'B' FOR

SAVED SETTINGS");

HAL GPIO WritePin (GPIOC,
HAL GPIO WritePin (GPIOC,
HAL GPIO WritePin
HAL GPIO WritePin (GPIOA,

HAL Delay (2000);

HAL GPIO WritePin (GPIOC,
HAL GPIO WritePin (GPIOC,
HAL GPIO WritePin
HAL GPIO WritePin (GPIOA,

(

( LED Pin,
(GPIOA,

(

(

( LED Pin,
(GPIOA,

(

/* USER CODE END 2 */

/* Infinite loop */

/* USER CODE BEGIN WHILE

while

{

(1)

Start:

if
{

}

(led _time flag

*/

HAL GPIO WritePin (GPIOC,
HAL GPIO WritePin (GPIOC,
HAL GPIO WritePin
HAL GPIO WritePin (GPIOA,

led time flag

Rx_LED Pin,
Tx_LED Pin,

Rx_LED Pin,
Tx_LED Pin,

ERROR_LED Pin, GPIO PIN SET);

GPIO PIN SET);
GPIO_PIN SET);
GPIO_PIN SET);

ERROR LED Pin, GPIO PIN RESET) ;

GPIO PIN RESET) ;
GPIO PIN RESET) ;
GPIO PIN RESET);

1)

( ERROR LED Pin, GPIO PIN RESET) ;
( LED Pin, GPIO PIN RESET);
(GPIOA, Rx LED Pin, GPIO PIN RESET);

( Tx_LED Pin, GPIO PIN RESET);

0;

HAL GPIO TogglePin(GPIOA, GPIO_PIN 5);

key_

B!

if (key store

{

Main menu:

PERIPHERAL DATA");

TIME AND DATE");

store

Key () ;

image flag

0;
time end menu =

HAL TIM Base Start IT(&htimb);

update menu = 0;

fill rectangle (0,

draw_string (10,
draw_string (10,

draw_string (10,

OR JUST WAIT 20 seconds");

IF 'A' ENTER SETTINGS IF
0;
44, WIDTH, HEIGHT, COLOR BLACK) ;
120, COLOR CYAN, 1, "PRESS 'A' TO ENTER
160, COLOR CYAN, 1, "PRESS 'B' TO SET
200, COLOR CYAN, 1, "PRESS 'D' TO EXID
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draw_ fast string(175, 20, COLOR _ LIGHTBLUE,
M SET DATA---");
HAL Delay (100);
// START INPUT
//Loopl:
key store = Key();
while (key store == KEYPAD NO_ PRESSED)

{

key store = Key();

if (time end menu

{

goto Time out;

}
}

update menu = 0;

if (key store == 'D')
{

fill rectangle (0,

COLOR_BLACK) ;
goto Time out;

if (key store == 'A'")
{

Sub_menu:

fill rectangle (0,

COLOR BLACK) ;

draw_string (10,
MAIN MENU") ;

draw_string (10,
SET ON-OFF LOCAL PERIPHERAL") ;

draw_string (10,
SET TEMPERATURE") ;

draw_string (10,
SET HUMIDITY");

draw_string (10,
SET DAY-NIGHT TIME");

draw_string (10,
SET NIGHT LIGHT ON-OFEF");

draw_string (10,
SET MOVEMENT TIME") ;

draw_string (10,
SELECT LOCAL PERIPHERAL AND SAVE");

draw_string (10,
EXID OR JUST WAIT 20 seconds");

60,

80,

100,
120,
140,
160,
180,
200,

220,

key store = Key();

while (key store

{

key store

{

44,

44,

)

WIDTH, HEIGHT,

WIDTH, HEIGHT,

COLOR CYAN,

COLOR CYAN,

COLOR_CYAN,
COLOR_CYAN,
COLOR_CYAN,
COLOR_CYAN,
COLOR_CYAN,
COLOR_CYAN,

COLOR CYAN,

= Key();
if (time end menu == 1)

goto Time out;

}
}

update menu = 0;
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"PRESS
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"PRESS

"PRESS
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COLOR BLACK,

FOR

TO

TO

TO

TO

TO

TO
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if (key store == 'A'")
{

goto Main menu;

}

if (key store == '1")
{

goto Menu on off;

}

if (key store == '2")
{

goto Menu temp;

}

if (key store == '3")
{

goto Menu hum;

}

if (key store == '4")
{

goto Menu day night;
}

if (key store == '5")
{

goto Menu night light;
}

if (key store == '6"'")
{

goto Menu mov;

}

if (key store == 'B'")
{

goto Menu_ save;

}

if (key store == 'D'")
{
fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR BLACK) ;
goto Time out;

}

if ((key store == 'C') || (key store == '7') ||
(key_store == '8') || (key store == '9') || (key store == '0'"))
{

goto Sub_ menu;

/) TEMPERATURE SET---

Menu temp:
fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR_BLACK) ;
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draw_string (10, 120, COLOR_CYAN, 1, "PLEASE ENTER

DESIRED TEMPERATURE 10-30");

TEMPERATURE =

Loop2:

COLOR_BLACK) ;

Loop3:

COLOR_BLACK) ;

")

draw_string (10, 160, COLOR CYAN, 1, "DESIRED

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

if (key store == 'D'")
{
fill rectangle(0, 44, WIDTH, HEIGHT,

goto Time out;

}

if ((key store >=58) || (key store <= 47))
{

goto Loop2;
}

1 = key store -48;
draw_string (208, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;
if (key store == 'D'")
{
fill rectangle(0, 44, WIDTH, HEIGHT,

goto Time out;
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if ((key store >=58) || (key store <= 47))
{

goto Loop3;
}

k = key store -48;
draw_string (216, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

temperature temp = (1 * 10) + k;
if (temperature temp > 30)
{
temperature temp = 30;
}
if (temperature temp < 10)
{
temperature temp = 10;
}
sprintf (disp, "%021i", temperature temp);
draw fast string (208, 160, COLOR LIGHTBLUE,
COLOR BLACK, disp);
draw fast string (10, 200, COLOR LIGHTBLUE,
COLOR BLACK, "PRESS ANY KEY TO CONTINUE");
HAL Delay (200);

key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{
key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}
update menu = 0;
goto Sub_menu;

Menu hum:
fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR_BLACK) ;
draw_string(lo, 120, COLOR_CYAN, 1, "PLEASE ENTER
DESIRED HUMIDITY 35-80");
draw_string (10, 160, COLOR _CYAN, 1, "DESIRED
HUMIDITY = ");
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Loop4:

COLOR_BLACK) ;

Loopb:

COLOR_BLACK) ;

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

if (key store == 'D'")
{
fill rectangle (0, 44, WIDTH, HEIGHT,

goto Time out;
}

if ((key store >=58) || (key store <= 47))
{

goto Loop4;
}

1 = key store -48;
draw_string (185, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

if (key store == 'D'")
{
fill rectangle(0, 44, WIDTH, HEIGHT,

goto Time out;

}

if ((key store >=58) || (key store <= 47))
{

goto Loop5;
}
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COLOR_BLACK, disp);

k = key store -48;
draw_string (193, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

humidity temp = (1 * 10) + k;
if (humidity temp > 80)
{
humidity temp = 80;
}
if (humidity temp < 35)
{
humidity temp = 35;
}
sprintf (disp, "%02i", humidity temp);
draw fast string (185, 160, COLOR LIGHTBLUE,

draw_fast string (10, 200, COLOR LIGHTBLUE,

COLOR_BLACK, "PRESS ANY KEY TO CONTINUE");

Menu day night:

COLOR_BLACK) ;

HAL Delay (200);

key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{
key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}
update menu = 0;
goto Sub_menu;

———————————————————————————————— NIGHT HOUR SET----

fill rectangle(0, 44, WIDTH, HEIGHT,

draw_string (10, 120, COLOR CYAN, 1, "PLEASE ENTER

DESIRED HOUR FOR NIGHT 00-23");

NIGHT HOUR = ");

Loop6:

draw_string (10, 160, COLOR _CYAN, 1, "DESIRED

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)
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COLOR_BLACK) ;

Loop7:

COLOR_BLACK) ;

{
goto Time out;

}
}

update menu = 0;

if (key store == 'D'")

{
fill rectangle (0, 44, WIDTH, HEIGHT,

goto Time out;
}

if ((key store >=58) || (key store <= 47))

{
goto Loop6;

}
1 = key store -48;
draw_string (208, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;
}
}

update menu = 0;

if (key store == 'D'")

{
fill rectangle(0, 44, WIDTH, HEIGHT,

goto Time out;
}
if ((key store >=58) || (key store <= 47))
{
goto Loop7;
}

k = key store -48;
//convert to dec

draw_string (216, 160, COLOR CYAN, 1, &key store);
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COLOR BLACK, disp);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

hour off = (1 * 10) + k;
if (hour off > 23)
{
hour off = 23;
}

sprintf (disp, "%02i", hour off);
draw_fast string (208, 160, COLOR_ LIGHTBLUE,

draw fast string (10, 200, COLOR LIGHTBLUE,

COLOR_BLACK, "PRESS ANY KEY TO CONTINUE");

COLOR_BLACK) ;

HAL Delay(200);

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

—————————————————————————————————— NIGHT MINUTE SET--

fill rectangle (0, 44, WIDTH, HEIGHT,

draw_string (10, 120, COLOR CYAN, 1, "PLEASE ENTER

DESIRED MINUTE FOR NIGHT 00-60");

NIGHT MIN = ");

Loop8:

draw_string (10, 160, COLOR CYAN, 1, "DESIRED

key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

if (key store == 'D'")
{
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COLOR BLACK) ;

Loop9:

COLOR_BLACK) ;

fill rectangle(0, 44, WIDTH, HEIGHT,

goto Time out;

}

if ((key store >=58) || (key store <= 47))
{
goto Loop8;

}

1 = key store -48;
//convert to dec

draw_string (208, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;
}
}

update menu = 0;

if (key store == 'D')
{
fill rectangle (0, 44, WIDTH, HEIGHT,

goto Time out;

}

if ((key store >=58) || (key store <= 47))

{
goto Loop9;

}

k = key store -48;
//convert to dec

draw_string (216, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{
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COLOR_BLACK, disp);

NIGHT TIME = ");

COLOR_BLACK) ;

HOUR = ") ;

LooplO0:

COLOR_BLACK) ;

goto Time out;
}
}

update menu = 0;

min off = (1 * 10) + k;
if (min off > 60)
{
min off = 60;
}

sprintf (disp, "%021i", min off);
draw_fast string (208, 160, COLOR_ LIGHTBLUE,

sprintf (disp, "%02d:%02d", hour off, min off);
draw_string (10, 200, COLOR CYAN, 1, "DESIRED

draw_string (208, 200, COLOR CYAN, 1, disp);
draw fast string (10, 240, COLOR LIGHTBLUE,
COLOR_BLACK, "PRESS ANY KEY TO CONTINUE");

HAL Delay (200);

key store = Key();

while (key store == KEYPAD NO_ PRESSED)

{
key store = Key();
if (time end menu ==
{
goto Time out;
}
}

update menu = 0;

)

fill rectangle(0, 44, WIDTH, HEIGHT,

draw_string (10, 120, COLOR CYAN, 1, "PLEASE ENTER

DESIRED HOUR FOR DAY 00-23");
draw_string (10, 160, COLOR CYAN, 1, "DESIRED DAY

key store = Key();

while (key store == KEYPAD NO PRESSED)

{
key store = Key();
if (time end menu ==
{
goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{
fill rectangle (0, 44,
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Loopll:

COLOR_BLACK) ;

goto Time out;

}

if ((key store >=58) || (key store <= 47))
{
goto Loopl0;

}

1 = key store -48;
//convert to dec

draw_string (208, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

if (key store == 'D'")
{
fill rectangle(0, 44, WIDTH, HEIGHT,

goto Time out;

}

if ((key store >=58) || (key store <= 47))
{

goto Loopll;
}

k = key store -48;
//convert to dec

draw_string (216, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{
key store = Key();
if (time end menu == 1)
{
goto Time out;

}
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}

update menu = 0;

hour on = (1 * 10) + k;
if (hour on > 23)
{

hour on = 23;

}

sprintf (disp, "%02i", hour on);

draw fast string (208, 160, COLOR LIGHTBLUE,
COLOR BLACK, disp);

draw_fast string (10, 200, COLOR_LIGHTBLUE,
COLOR BLACK, "PRESS ANY KEY TO CONTINUE") ;

HAL Delay (200);

key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

[ - DAY MINUTE SET----

fill rectangle (0, 44, WIDTH, HEIGHT,
COLOR BLACK) ;

draw_string (10, 120, COLOR CYAN, 1, "PLEASE ENTER
DESIRED MINUTE FOR DAY 00-60");

draw_string (10, 160, COLOR CYAN, 1, "DESIRED DAY
MIN = ");

Loopl2: key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{
key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{
fill rectangle (0, 44, WIDTH, HEIGHT,
COLOR BLACK) ;
goto Time out;

}

if ((key store >=58) || (key store <= 47))

{
goto Loopl2;

}
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Loopl3:

COLOR_BLACK) ;

1 = key store -48;
//convert to dec

draw_string (208, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

if (key store == 'D'")
{
fill rectangle (0, 44, WIDTH, HEIGHT,

goto Time out;

}

if ((key store >=58) || (key store <= 47))
{

goto Loopl3;
}

k = key store -48;
//convert to dec

draw_string (216, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

min on = (1 * 10) + k;
if (min _on > 60)
{

min on = 60;

}
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COLOR_BLACK, disp);

TIME

")

COLOR BLACK,

sprintf (disp, "%02i", min
draw_fast string (208, 160,

_on);
COLOR_LIGHTBLUE,

sprintf (disp, "%02d:%02d", hour on, min on);
draw_string(lO, 200, COLOR CYAN, 1, "DESIRED DAY
draw_string (208, 200, COLOR CYAN, 1, disp);
draw_fast string (10, 240, COLOR _LIGHTBLUE,

"PRESS ANY KEY TO CONTINUE") ;

HAL Delay (200);

key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{
key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}
update menu = 0;
goto Sub_menu;
) m NIGHT LIGHT
OP T TON———————mmmmm oo
Menu night light:
fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR_BLACK) ;
draw string (10, 120, COLOR CYAN, 1, "PLEASE
SELECT NIGHT LIGHT OPTION");
draw_string (10, 160, COLOR CYAN, 1, "'l = NIGHT
LIGHT ON' '0 = NIGHT LIGHT OFF'"™);
draw_string (10, 200, COLOR CYAN, 1, "NIGHT LIGHT
OPTION = ");
Loopl4:
key store = Key();
while (key store == KEYPAD NO PRESSED)
{
key store = Key();

COLOR_BLACK) ;

if
{

(time_end menu ==

goto Time out;
}
}

update menu

0;

if (key store
{

'D')
fill rectangle (0, 44

goto Time out;
}
if
{

((key store >49) ||

goto Loopl4;
}
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k key store -48;

//convert to dec

draw_string (197, 200, COLO
key store = Key();
while (key store != KEYPAD
{

key store = Key();

if
{

(time_end menu ==
goto Time out;
}
}

update menu = 0;

sleep light temp = k;
// sprintf (disp, "%01i", sle
// draw fast string (208, 160,

COLOR_BLACK, disp):;

draw_fast string (10,
"PRESS ANY KEY TO CONTINUE") ;

HAL Delay (200);

240,
COLOR BLACK,

key store
while

{

Key () ;

key store
if
{

Key () ;
(time_end menu ==

goto Time out;
}
}

update menu
goto Sub_menu;

0;

Menu on off:

(key store == KEYPAD |

R CYAN, 1, &key store);
NO_PRESSED)

)

ep light temp);
COLOR LIGHTBLUE,

COLOR_ LIGHTBLUE,

NO_PRESSED)

)

PERIPHERAL ON

fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR BLACK) ;

draw_string(lo, 120, COLOR_CYAN, 1, "PLEASE SET
PERIPHERAL ON OR OFF");

draw _string (10, 160, COLOR CYAN, 1, "'l =
PERIPHERAL ON' '0 = PERIPHERAL OFF'");

draw_string (10, 200, COLOR CYAN, 1, "PERIPHERAL
OPTION = ");

Loopl5:

key store = Key();

while (key store == KEYPAD NO_ PRESSED)

{

key store = Key();

if
{

(time end menu ==

goto Time out;
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}
}

update menu = 0;

if (key store == 'D'")
{
fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR BLACK) ;
goto Time out;

}

if ((key store >49) || (key store < 48))
{

goto Looplb5;
}

k = key store -48;
//convert to dec

draw_string (197, 200, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

on off temp = k;
// sprintf (disp, "%01i", sleep light temp);
// draw fast string (208, 160, COLOR LIGHTBLUE,

COLOR_BLACK, disp) ;

draw fast string (10, 240, COLOR LIGHTBLUE,
COLOR BLACK, "PRESS ANY KEY TO CONTINUE") ;

HAL Delay (200);

key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{
key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}
update menu = 0;
goto Sub_ menu;

/) MOVEMENT TIME SET-

Menu mov:
fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR_BLACK) ;
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draw string (10, 120, COLOR CYAN, 1, "PLEASE
SELECT MOVEMENT TIME IN MINUTES 1-5");

draw _string (10, 160, COLOR CYAN, 1, "MOVEMENT
TIME = ");

Loop26:
key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{
key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}

update menu = 0;

if (key store == 'D')
{
fill rectangle (0, 44, WIDTH, HEIGHT,
COLOR_BLACK) ;
goto Time out;

}

if ((key store >53) || (key store < 49))
{

goto Loop26;
}

k = key store -48;
//convert to dec

draw_string (154, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

mov_time temp = k;
// sprintf (disp, "%01i", sleep light temp);
// draw_fast string(208, 160, COLOR LIGHTBLUE,

COLOR_BLACK, disp);

draw_ fast string(10, 240, COLOR _ LIGHTBLUE,
COLOR_BLACK, "PRESS ANY KEY TO CONTINUE");

HAL Delay(200);

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)
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{
goto Time out;
}
}
update menu = 0;
goto Sub menu;

/) LOCAL PERIPHERAL SELECT AND

Menu save:
fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR_BLACK) ;
draw _string (10, 120, COLOR CYAN, 1, "PLEASE
SELECT LOCAL PERIPHERAL 1-4");
draw _string (10, 160, COLOR CYAN, 1, "LOCAL
PERIPHERAL = ");

Loop27:
key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{
key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}

update menu = 0;

if (key store == 'D')
{
fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR BLACK) ;
goto Time out;

}

if ((key store >52) || (key store < 49))

{
goto Loop27;

}

id = key store;
k = key store -48;
//convert to dec

draw_string (181, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;
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COLOR BLACK,

temperature 1 = temperature temp;
humidity 1 = humidity temp;

sleep light 1 = sleep light temp;
on off 1 = on off temp;

mov_time 1 = mov_ time temp;
}
if (id == '2")
{
temperature 2 = temperature temp;

humidity 2 = humidity temp;
sleep light 2 = sleep light temp;
on off 2 = on off temp;

mov_time 2 = mov_ time temp;
}
if (id == '3")
{
temperature 3 = temperature temp;

if (id

}

draw_ fast string(10,

humidity 3 = humidity temp;

sleep light 3 = sleep light temp;
on off 3 = on _off temp;
mov_time 3 = mov_time temp;

== '4")

temperature 4 = temperature temp;
humidity 4 = humidity temp;

sleep light 4 = sleep light temp;
on off 4 = on _off temp;
mov_time 4 = mov time temp;

240,

"PRESS ANY KEY TO SAVE");
HAL Delay (200);

key store = Key();

while

{

}

(key store == KEYPAD NO PRESSED)

key store = Key();
if (time end menu == 1)
{

goto Time out;

}

update menu = 0;
goto Sub_ menu;
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if (key store == 'B')
//input date and clock data
{

fill rectangle (0, 44, WIDTH, HEIGHT,
COLOR BLACK) ;

draw string (10, 120, COLOR CYAN, 1, "PLEASE ENTER
MINUTES : 00-60");

draw string (10, 160, COLOR CYAN, 1, "MINUTES =

Loopl6: key store = Key();
while (key store == KEYPAD NO PRESSED)
{
key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{
fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR_BLACK) ;
goto Time out;

}

if ((key store >=58) || (key store <= 47))
{

goto Loopl6;
}

1 = key store -48;
//convert to dec

draw_string (103, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

Loopl7:
key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{
key store = Key();
if (time end menu == 1)

{
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goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{
fill rectangle (0, 44, WIDTH, HEIGHT,
COLOR BLACK) ;
goto Time out;

}

if ((key store >=58) || (key store <= 47))
{

goto Loopl7;
}

k = key store -48;
//convert to dec

draw_string (111, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

set time temp[l] = (1 * 10) + k;
if (set time temp[l] > 60)
{
set time temp[l] = 60;
}

sprintf (disp, "%02i", set time temp[1l]);

draw fast string (103, 160, COLOR LIGHTBLUE,
COLOR BLACK, disp);

draw fast string (10, 240, COLOR LIGHTBLUE,
COLOR BLACK, "PRESS ANY KEY TO CONTINUE") ;

HAL Delay (200);

key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;
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COLOR BLACK) ;

HOUR : 00-23");

Loopl8:

COLOR_BLACK) ;

Loopl9:

COLOR_BLACK) ;

fill rectangle(0, 44, WIDTH, HEIGHT,

draw _string (10, 120, COLOR CYAN, 1, "PLEASE ENTER

draw_string (10, 160, COLOR CYAN, 1, "HOUR = ");

key store = Key();

while (key store == KEYPAD NO_ PRESSED)

{
key store = Key();
if (time end menu ==
{
goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{

fill rectangle (0, 44,

goto Time out;

}

1)

WIDTH, HEIGHT,

if ((key store >=58) || (key store <= 47))

{
goto Loopl8;

}

1 = key store -48;
//convert to dec

draw_string(77, 160, COLOR CYAN, 1, é&key store);

key store = Key();

while (key store != KEYPAD NO PRESSED)

{
key store = Key();
if (time end menu ==
{
goto Time out;
}
}

update menu = 0;

key store = Key();

)

while (key store == KEYPAD NO PRESSED)

{
key store = Key();
if (time_end menu ==
{
goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{

fill rectangle (0, 44,
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COLOR_BLACK, disp);

COLOR BLACK,

COLOR_BLACK) ;
DAY OF MONTH : 00-31");

=");

Loop20:

goto Time out;
}

if ((key store >=58) ||
{

goto Loopl9;
}

k = key store -48;
//convert to dec
draw_string (85, 160,
key store = Key();
while (key store
{
key store = Key();
if (time end menu ==
{
goto Time out;
}
}

update menu = 0;

(L * 10)
> 23)

set _time temp[2] =
if (set time temp[2]
{

set time temp[2] = 23;

}

sprintf (disp, "%02i",

COLOR_CYAN, 1,

)

+

(key store <= 47))

&key store);

!= KEYPAD NO_PRESSED)

k;

set _time temp[2]);

draw_fast string (77, 160, GOLOR_LIGHTBLUE,

"PRESS ANY KEY TO CONTINUE") ;

draw fast string (10, 240, COLOR LIGHTBLUE,
HAL Delay (200);
key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}
}
update menu = 0;

fill rectangle (0, 44,
draw_string (10, 120,

draw_string (10, 160,

key store = Key();
while
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COLOR_BLACK) ;

Loop21l:

COLOR_BLACK) ;

key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{
fill rectangle (0, 44, WIDTH, HEIGHT,

goto Time out;

}

if ((key store >=58) || (key store <= 47))
{

goto Loop20;
}

1 = key store -48;
//convert to dec

draw_string (145, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{
fill rectangle (0, 44, WIDTH, HEIGHT,

goto Time out;

}

if ((key store >=58) || (key store <= 47))
{

goto Loop2l;
}
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k = key store -48;
//convert to dec

draw_string (153, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

set time temp[4] = (1 * 10) + k;
if (set time temp[4] > 31)
{
set time temp[4] = 31;
}

sprintf (disp, "%02i", set time temp[4]);

draw_fast string (145, 160, COLOR_ LIGHTBLUE,
COLOR BLACK, disp);

draw_fast_string(lo, 240, COLOR LIGHTBLUE,
COLOR BLACK, "PRESS ANY KEY TO CONTINUE") ;

HAL Delay(200);

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR_BLACK) ;

draw_string(lo, 120, COLOR_CYAN, 1, "PLEASE ENTER
MONTH : 00-12");

draw _string (10, 160, COLOR CYAN, 1, "MONTH = ");

Loop22: key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{
key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}

update menu = 0;
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COLOR BLACK) ;

Loop23:

COLOR_BLACK) ;

if (key store == 'D'")
{
fill rectangle (0, 44, WIDTH, HEIGHT,

goto Time out;

}

if ((key store >=58) || (key store <= 47))

{
goto Loop22;

}

1 = key store -48;
//convert to dec

draw_string (82, 160, COLOR CYAN, 1, &key store);

key store = Key();
while (key store != KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

key store = Key();
while (key store == KEYPAD NO PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{
fill rectangle(0, 44, WIDTH, HEIGHT,

goto Time out;
}
if ((key store >=58) || (key store <= 47))
{
goto Loop23;
}

k = key store -48;
//convert to dec

draw_string (90, 160, COLOR_CYAN, 1, &key store);
key store = Key();

while (key store != KEYPAD NO_ PRESSED)
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key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}

update menu = 0;

set time temp[5] = (1 * 10) + k;
if (set time temp[5] > 12)
{
set time temp[5] = 12;
}

sprintf (disp, "%021i", set time temp[5]);

draw fast string(82, 160, COLOR LIGHTBLUE,
COLOR BLACK, disp);

draw fast string (10, 240, COLOR LIGHTBLUE,
COLOR BLACK, "PRESS ANY KEY TO CONTINUE") ;

HAL Delay (200);

key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{

key store = Key();

if (time end menu == 1)

{

goto Time out;

}

}

update menu = 0;

fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR BLACK) ;

draw_string(lo, 120, COLOR_CYAN, 1, "PLEASE ENTER
YEAR : 00-34");

draw_string (10, 160, COLOR CYAN, 1, "YEAR = ");
Loop24: key store = Key();
while (key store == KEYPAD NO PRESSED)

{
key store = Key();
if (time end menu == 1)
{
goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{
fill rectangle(0, 44, WIDTH, HEIGHT,
COLOR BLACK) ;
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Loop25:

COLOR_BLACK) ;

goto Time out;
}

if ((key store >=58) || (key store <= 47))

{
goto Loop24;

}

1 = key store -48;
//convert to dec

draw_string (73, 160, COLOR CYAN, 1, &key store);

key store = Key();

while (key store != KEYPAD NO PRESSED)

{
key store = Key();
if (time end menu ==
{
goto Time out;
}
}

update menu = 0;

key store = Key();

)

while (key store == KEYPAD NO PRESSED)

{
key store = Key();
if (time end menu ==
{
goto Time out;
}
}

update menu = 0;

if (key store == 'D'")
{

fill rectangle (0, 44,

goto Time out;

}

)

WIDTH, HEIGHT,

if ((key store >=58) || (key store <= 47))

{
goto Loop25;

}

k = key store -48;
//convert to dec

draw_string (81, 160, COLOR CYAN, 1, &key store);

key store = Key();

while (key store != KEYPAD NO PRESSED)

{
key store = Key();
if (time end menu ==
{

goto Time out;

}
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}

update menu

0;

set time temp[6] = (1 * 10) + k;

if (set time templ[6] > 34)

{

set time temp[6] = 34;

}

sprintf (disp, "%02i", set time temp[6]);

draw fast string(73, 160, COLOR LIGHTBLUE,
COLOR BLACK, disp);

draw_fast string (10, 240, COLOR LIGHTBLUE,

"PRESS ANY KEY TO CONTINUE") ;
HAL Delay (200);

COLOR BLACK,

Set Time (00, set time temp[l], set time temp[2],

5, set _time temp[4], set time temp[5], set time temp[6]);
key store = Key();
while (key store == KEYPAD NO PRESSED)

{

Key () ;
(time_end menu == 1)

key store
if
{
goto Time out;
}
}

update menu

0;

time end menu 0;
HAL TIM Base Start IT(&htimb);
update menu 0;

draw_fast string (175, 20, COLOR LIGHTBLUE, COLOR BLACK,
"-——-SAVED DATA----");

fill rectangle (100, 120, 470, 250, COLOR BLACK) ;

sprintf (disp, "%02i", temperature 1);

draw fast string (110, 120, COLOR LIGHTBLUE,
COLOR_BLACK, disp):;

sprintf (disp, "%021i", humidity 1);

draw_fast string (173, 120, COLOR_ LIGHTBLUE,
COLOR_BLACK, disp);

if (movement 1 == 0)

{

draw fast string(238, 120, COLOR LIGHTBLUE,

COLOR_BLACK, "NO ");
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COLOR BLACK,

COLOR_BLACK,

COLOR_BLACK,

COLOR_BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR_BLACK,

else

draw_fast string (238,
"YES") ;
}
if (sleep light 1 == 0)
{
draw_fast string (301,
"NO ") ;
}
else
{
draw_fast string (301,
"YES") ;
}
if (day night temp == 0)
{
draw fast string (354,
"NIGHT") ; B B
}
else
{
draw fast string (354,
" DAY "); -
}
if (heat 1 == 0)
{
draw_fast string (427,
"OFEF") ;
}
else
{
draw_ fast string (427,
"ON ");
}
sprintf (disp, "%02i",
draw fast string (110, 160,
disp) ;
sprintf (disp,
draw fast string (173, 160,
disp) ;
if (movement 2 == 0)
{
draw_fast string (238,
"NO "),.
}
else
{
draw fast string (238,
"YES"); - -
}
if (sleep light 2 == 0)

{
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120,

120,

120,

120,

120,

120,

120,

160,

160,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

temperature 2);
COLOR_ LIGHTBLUE,

"%02i", humidity 2);
COLOR_LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,



COLOR_BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

draw fast string (301, 160, COLOR LIGHTBLUE,

"NO ") ;
}
else
{
draw fast string (301, 160, COLOR LIGHTBLUE,
"YES") ; I B
}
if (day night temp == 0)
{
draw fast string (354, 160, COLOR LIGHTBLUE,
"NIGHT") ;
}
else
{
draw fast string (354, 160, COLOR LIGHTBLUE,
" DAY ");
}
if (heat 2 == 0)
{
draw_fast string (427, 160, COLOR_ LIGHTBLUE,
"OFF") ;
}
else
{
draw_fast string (427, 160, COLOR _ LIGHTBLUE,
"ON ") ;
}
sprintf (disp, "%02i", temperature 3);
draw fast string (110, 200, COLOR_LIGHTBLUE,
disp);
sprintf (disp, "%02i", humidity 3);
draw fast string (173, 200, COLOR_ LIGHTBLUE,
disp) ;
if (movement 3 == 0)
{
draw fast string (238, 200, COLOR LIGHTBLUE,
"NO ");
}
else
{
draw fast string (238, 200, COLOR LIGHTBLUE,
"YES") ;
}
if (sleep light 3 == 0)
{
draw fast string (301, 200, COLOR LIGHTBLUE,
"NO ");
}
else
{
draw fast string (301, 200, COLOR LIGHTBLUE,
"YES") ;
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COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR_BLACK,

if (day night temp == 0)
{
draw_fast string (354, 200, COLOR_ LIGHTBLUE,

"NIGHT") ;
}
else
{
draw fast string (354, 200, COLOR LIGHTBLUE,
" DAY "); I a
}
if (heat 3 == 0)
{
draw fast string (427, 200, COLOR LIGHTBLUE,
"OFF") ; I a
}
else
{
draw_fast string (427, 200, COLOR_ LIGHTBLUE,
"ON ") ;

sprintf (disp, "%02i", temperature 4);
draw fast string (110, 240, COLOR LIGHTBLUE,

disp);
sprintf (disp, "%02i", humidity 4);
draw_fast string (173, 240, COLOR_LIGHTBLUE,
disp) ;
if (movement 4 == 0)
{
draw fast string (238, 240, COLOR_LIGHTBLUE,
"NO ");
}
else
{
draw fast string (238, 240, COLOR_LIGHTBLUE,
"YES") ;
}
if (sleep light 4 == 0)
{
draw fast string (301, 240, COLOR_ LIGHTBLUE,
"NO ");
}
else
{
draw fast string (301, 240, COLOR_LIGHTBLUE,
"YES") ;
}
if (day night temp == 0)
{
draw fast string(354, 240, COLOR LIGHTBLUE,
"NIGHT") ;
}
else
{
draw fast string (354, 240, COLOR LIGHTBLUE,
" DAY "),.
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}

if (heat 4 == 0)
{

draw_fast string (427, 240, COLOR_ LIGHTBLUE,
COLOR _BLACK, "OFF");

draw_fast string (427, 240, COLOR_ LIGHTBLUE,
COLOR BLACK, "ON ");

}

draw fast string (10, 270, COLOR LIGHTBLUE, COLOR BLACK,
"PRESS ANY KEY TO CONTINUE") ;

HAL Delay (200);

key store = Key();
while (key store == KEYPAD NO_ PRESSED)
{
key store = Key();
if (time end menu == 1)
{
fill rectangle(8, 260, 470, 280,
COLOR BLACK) ;
goto Time out;
}
}
update menu = 0;
fill rectangle(8, 260, 470, 280, COLOR BLACK) ;
goto Start;

- END OF SETTINGS---
/==
/= CHECK DAY NIGHT---
=

Get Time () ;

night time = ((hour off * 60) + min off);

day time = ((hour on * 60) + min on);

current time = (((time.hour)*60) + (time.minutes));

if (night time > day time)

{

if ((night time > current time) && (day time <

current time))

day night temp 1;

day night temp

I
O
~.
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if
{

(night time < day time)

if ((night time < current time) && (day time >
current time))
{
day night temp = 0;
}
else
{
day night temp = 1;

Get Time () ;

sprintf (buffer,

sprintf (bufferl,
time.month, time.year);

"$02d:%5024",
"$02d-%02d-20%024d",

time.hour,
time.

draw_fast string (420, 20, COLOR LIGHTBLUE,
buffer);

draw fast string (10, 20, COLOR_LIGHTBLUE,
bufferl);

Background () ;

draw fast string (175, 20, COLOR LIGHTBLUE,
"-——-LIVE DATA----");

sprintf (disp, "%02i",

draw fast string(126,
COLOR BLACK, " C");

draw fast string (110,
COLOR_BLACK, disp);

sprintf (disp, "%02i",

temperature 1 r);
120, COLOR LIGHTBLUE,
120, COLOR_LIGHTBLUE,

humidity 1 r);

time.minutes) ;

dayofmonth,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

draw fast string (189, 120, COLOR_ LIGHTBLUE,
COLOR BLACK, " %");
draw_fast string (173, 120, COLOR_ LIGHTBLUE,
COLOR_BLACK, disp);
if (movement 1 == 0)
{
draw fast string(238, 120, COLOR LIGHTBLUE,
COLOR_BLACK, "NO ");
}
else
{
draw fast string(238, 120, COLOR LIGHTBLUE,
COLOR_BLACK, "YES") ;
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COLOR_BLACK,

COLOR_BLACK,

COLOR_BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR_BLACK,

COLOR_BLACK,

}

if (sleep light 1 == 0)

draw_fast string (301,
"NO ");
}
else
{
draw_fast string (301,
"YES") ;
}
if (day night temp == 0)
{
draw fast string (354,
"NIGHT") ; B B
}
else
{
draw fast string (354,
" DAY "); -
}
if (heat 1 == 0)
{
draw_fast string (427,
"OFEF") ;
}
else
{
draw_fast string (427,
"ON ") ;
}
sprintf (disp, "%02i",
draw fast string (126, 160,
")
draw fast string (110, 160,
disp);
sprintf (disp,
draw _fast string (189, 160,
st
draw fast string (173, 160,
disp);
if (movement 2 == 0)
{
draw_fast string (238,
"NO "),.
}
else
{
draw fast string (238,
"YES"); - -
}
if (sleep light 2 == 0)

{
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120,

120,

120,

120,

120,

120,

160,

160,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

temperature 2 r);
COLOR_ LIGHTBLUE,

COLOR LIGHTBLUE,

"%02i", humidity 2 r);
COLOR_LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR_LIGHTBLUE,

COLOR_LIGHTBLUE,



COLOR_BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR_BLACK,

COLOR BLACK,

draw_fast string (301,
"NO ");
}
else
{
draw fast string (301,
"YES") ; I
}
if (day night temp == 0)
{
draw fast string (354,
"NIGHT") ;
}
else
{
draw fast string (354,
" DAY ");
}
if (heat 2 == 0)
{
draw fast string (427,
"OFF") ;
}
else
{
draw fast string (427,
"ON ") ;
}
sprintf (disp, "%02i",
draw _fast string (126, 200,
"em);
draw fast string(110, 200,
disp) ;
sprintf (disp,
draw _fast string (189, 200,
" 9")1
draw fast string (173, 200,
disp) ;
if (movement 3 == 0)
{
draw fast string (238,
"NO ") ;
}
else
{
draw fast string (238,
"YES"); - -
}
if (sleep light 3 == 0)
{
draw_fast string (301,
"NO ")
}
else

138

160,

160,

160,

160,

160,

160,

200,

200,

200,

COLOR_LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR_ LIGHTBLUE,

COLOR_ LIGHTBLUE,

temperature 3 r);
COLOR_ LIGHTBLUE,

COLOR LIGHTBLUE,

"%02i", humidity 3 r);
COLOR_LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,

COLOR LIGHTBLUE,



COLOR_BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR_BLACK,

COLOR_BLACK,

COLOR BLACK,

COLOR BLACK,

draw fast string (301, 200, COLOR _LIGHTBLUE,
"YES") ;
}
if (day night temp == 0)
{
draw fast string (354, 200, COLOR LIGHTBLUE,
"NIGHT") ; B B B
}
else
{
draw fast string (354, 200, COLOR LIGHTBLUE,
" DAY "); I B
}
if (heat 3 == 0)
{
draw fast string (427, 200, COLOR LIGHTBLUE,
"OFF") ; I a
}
else
{
draw fast string (427, 200, COLOR LIGHTBLUE,
"ON ") ; B B B
}
sprintf (disp, "%02i", temperature 4 r);
draw fast string(126, 240, COLOR LIGHTBLUE,
"cny)
draw fast string (110, 240, COLOR LIGHTBLUE,
disp) ; B B B
sprintf (disp, "%02i", humidity 4 r);
draw fast string(189, 240, COLOR LIGHTBLUE,
")
draw fast string (173, 240, COLOR LIGHTBLUE,
disp) ; B B B
if (movement 4 == 0)
{
draw fast string (238, 240, COLOR LIGHTBLUE,
"NO ") ; B B B
}
else
{
draw fast string (238, 240, COLOR LIGHTBLUE,
"YES") ;
}
if (sleep light 4 == 0)
{
draw fast string (301, 240, COLOR LIGHTBLUE,
"NO ") ; - -
}
else
{
draw_fast string (301, 240, COLOR LIGHTBLUE,
"YES") ;

if (day night temp == 0)
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{
draw fast string (354, 240, COLOR LIGHTBLUE,
COLOR_BLACK, "NIGHT");
}

else

{
draw fast string (354, 240, COLOR LIGHTBLUE,
COLOR_BLACK, " DAY ");
}

if (heat 4 == 0)

draw_fast string (427, 240, COLOR_ LIGHTBLUE,
COLOR_BLACK, "OFF");

draw_fast string (427, 240, COLOR_LIGHTBLUE,
COLOR_BLACK, "ON ");

[ START COMMUNICATION WITH

if (time end check == 1)
time end check = 0;

for (i=0; i<4; i++)
{
for (m = 0; m < 32; m ++)

{

TxData[m] = 0;

}

TxData[7] = day night temp;

channel = device channel[O0];

peripheral id = device id[i];

TxData[0] = peripheral id;

if (1 == 0)

{
TxData[5] = temperature 1;
TxData[6] = humidity 1;
TxData[8] = sleep light 1;
TxData[l] = on off 1;
TxData[l2] = mov_time 1;

}

if (1 == 1)

{
TxData[5] = temperature 2;
TxData[6] = humidity 2;
TxData[8] = sleep light 2;
TxData[l] = on off 2;
TxData[l2] = mov_time 2;
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if (1

}

for (m

{

}

== 2)

RxData [m]

= temperature 3;
humidity 3;
sleep light 3;

on off 3;

mov_time 3;

= temperature 4;
humidity 4;
sleep light 4;

on off 4;

mov_time 4;

//START TRANSMITTING DATA TO PERIPHERAL UNITS

//Go to TX mode
//If data transmitted
channel) ;

//Go to RX mode

Tx LED Pin, GPIO PIN SET);

//Transmit LED ON

RX mode

Rx_LED Pin, GPIO PIN SET);

NRF24 RxMode (RxAddress,

wait reg =

if

NRF24 TxMode (TxAddress,

channel) ;

(NRF24 Transmit (TxData)

== 1)

NRF24 RxMode (RxAddress,

HAL GPIO WritePin (GPIOA,

led time update

HAL Delay (20);

}

RxData[13];

wait time update = 0;
wait time end =

while

{

(wait reg

0;

)

HAL Delay (20);

if
{

(isDataAvailable (1)

0;

channel) ;

NRF24 Receive (RxData);

HAL GPIO WritePin (GPIOA,

led time update =

if
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(RxDatal[0]

0;

//Go to

)

peripheral id)



LED Pin);

Next:

}

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

}

/* USER CODE END 3 */

}
/**

* @brief System Clock Configuration

}

HAL GPIO TogglePin (GPIOC,

led time update = 0O;
wait reg = RxDatal[l3];

}
if (wait time end == 1)
{

wait time end = 0;
goto Next;

temperature 1 r = RxDatal3];
humidity 1 r = RxDatal4];
movement 1 = RxDatal[Z2];
heat 1 = RxDatal[9];

temperature 2 r = RxDatal[3];
humidity 2 r = RxDatal[4];
movement 2 = RxDatal[Z2];
heat 2 = RxDatal[9];

== 2)

temperature 3 r = RxDatal[3];
humidity 3 r = RxDatal[4];
movement 3 = RxDatal[2];
heat 3 = RxDatal[9];

temperature 4 r = RxDatal[3];
humidity 4 r = RxDatal[4];
movement 4 = RxDatal[Z2];
heat 4 = RxDatal[9];

HAL Delay (20);
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* @retval None
*/
void SystemClock Config(void)
{
RCC OscInitTypeDef RCC OscInitStruct = {0};
RCC ClkInitTypeDef RCC ClkInitStruct {0};

/** Configure the main internal regulator output voltage

*/

__HAL RCC_PWR CLK ENABLE () ;

__ HAL PWR_VOLTAGESCALING CONFIG (PWR_REGULATOR VOLTAGE SCALE2) ;

/** Initializes the RCC Oscillators according to the specified parameters
* in the RCC_OscInitTypeDef structure.
*/
RCC OscInitStruct.OscillatorType = RCC OSCILLATORTYPE HSI;
RCC OscInitStruct.HSIState = RCC_HSI ON;
RCC_OSCInitStruCt.HSICalibrationValue = RCC_HSICALIBRATION DEFAULT;
RCC_OscInitStruct.PLL.PLLState = RCC_ PLL ON;
RCC_OSCInitStruct.PLL.PLLSource = RCC_PLLSOURCE HSI;
RCC OscInitStruct.PLL.PLLM = 8;
RCC OscInitStruct.PLL.PLLN = 84;
RCC_OSCInitStruCt.PLL.PLLP = RCC_PLLP DIVZ;
RCC_OSCInitStruCt.PLL.PLLQ = 4;
if (HAL RCC OscConfig(&RCC _OscInitStruct) != HAL OK)
{

Error Handler();

}

/** Initializes the CPU, AHB and APB buses clocks

*/

RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE HCLK|RCC_ CLOCKTYPE SYSCLK
|RCC_CLOCKTYPE PCLK1|RCC CLOCKTYPE PCLK2;

RCC ClkInitStruct.SYSCLKSource = RCC SYSCLKSOURCE PLLCLK;

RCC_ClkInitStruct.AHBCLKDivider = RCC_SYSCLK DIV1;

RCC_ClkInitStruct.APBlCLKDiVider = RCC_HCLK_DIVZ;

RCC_ClkInitStruct.APBZCLKDiVider = RCC_HCLK_DIVI;

if (HAL_RCC_ClOCkConfig(&RCC_ClkInitStruct, FLASH LATENCY 2) != HAL OK)
{
Error Handler();
}
}

/**
* @brief I2C1 Initialization Function
* @param None
* @retval None
*/
static void MX I2C1l_Init (void)
{

/* USER CODE BEGIN I2C1 Init 0 */
/* USER CODE END I2Cl Init 0 */

/* USER CODE BEGIN I2Cl1 Init 1 */

/* USER CODE END I2Cl Init 1 */
hi2cl.Instance = I2C1;
hi2cl.Init.ClockSpeed = 100000;
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hi2cl.Init.DutyCycle = I2C DUTYCYCLE 2;
hi2cl.Init.OwnAddressl = 0;
hi2cl.Init.AddressingMode = I2C ADDRESSINGMODE 7BIT;
hi2cl.Init.DualAddressMode = I2C DUALADDRESS DISABLE;
hi2cl.Init.OwnAddress2 = 0O;
hi2cl.Init.GeneralCallMode = I2C GENERALCALL DISABLE;
hi2cl.Init.NoStretchMode = I2C NOSTRETCH DISABLE;
if (HAL I2C Init(&hi2cl) != HAL OK)
{

Error Handler();
}
/* USER CODE BEGIN I2Cl Init 2 */

/* USER CODE END I2Cl Init 2 */
}

/**
* @brief SPI2 Initialization Function
* @param None
* @retval None
*/
static void MX SPI2 Init(void)
{

/* USER CODE BEGIN SPI2 Init 0 */

/* USER CODE END SPI2 Init 0 */

/* USER CODE BEGIN SPI2 Init 1 */

/* USER CODE END SPI2 Init 1 */
/* SPI2 parameter configuration*/
hspi2.Instance = SPI2;
hspi2.Init.Mode = SPI MODE MASTER;
hspi2.Init.Direction = SPI DIRECTION 2LINES;
hspi2.Init.DataSize = SPI DATASIZE 8BIT;
hspi2.Init.CLKPolarity = SPI_ POLARITY LOW;
hspi2.Init.CLKPhase = SPI PHASE 1EDGE;
hspi2.Init.NSS = SPI NSS SOFT;
hspi2.Init.BaudRatePrescaler = SPI BAUDRATEPRESCALER 2;
hspi2.Init.FirstBit = SPI FIRSTBIT MSB;
hspi2.Init.TIMode = SPI TIMODE DISABLE;
hspi2.Init.CRCCalculation = SPI CRCCALCULATION DISABLE;
hspi2.Init.CRCPolynomial = 10;
if (HAL SPI Init(shspi2) != HAL OK)
{

Error Handler();

}
/* USER CODE BEGIN SPI2 Init 2 */

/* USER CODE END SPI2 Init 2 */

* @brief SPI3 Initialization Function
* @param None
* @retval None
*/
static void MX SPI3 Init (void)
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/* USER CODE BEGIN SPI3 Init 0 */

/* USER CODE END SPI3 Init 0 */

/* USER CODE BEGIN SPI3 Init 1 */

/* USER CODE END SPI3 Init 1 */
/* SPI3 parameter configuration*/
hspi3.Instance = SPI3;
hspi3.Init.Mode = SPI MODE MASTER;
hspi3.Init.Direction = SPI DIRECTION 2LINES;
hspi3.Init.DataSize = SPI_DATASIZE 8BIT;
hspi3.Init.CLKPolarity = SPI_ POLARITY LOW;
hspi3.Init.CLKPhase = SPI PHASE 1EDGE;
hspi3.Init.NSS = SPI NSS SOFT;
hspi3.Init.BaudRatePrescaler = SPI BAUDRATEPRESCALER 8;
hspi3.Init.FirstBit = SPI FIRSTBIT MSB;
hspi3.Init.TIMode = SPI TIMODE DISABLE;
hspi3.Init.CRCCalculation = SPI CRCCALCULATION DISABLE;
hspi3.Init.CRCPolynomial = 10;
if (HAL SPI Init(&hspi3) != HAL OK)
{

Error Handler();

}
/* USER CODE BEGIN SPI3 Init 2 */

/* USER CODE END SPI3 Init 2 */

* @brief TIM4 Initialization Function
* @param None
* @retval None
*/
static void MX TIM4 Init (void)
{

/* USER CODE BEGIN TIM4 Init 0 */

/* USER CODE END TIM4 Init 0 */

TIM ClockConfigTypeDef sClockSourceConfig = {0};
TIM MasterConfigTypeDef sMasterConfig = {0};

/* USER CODE BEGIN TIM4 Init 1 */

/* USER CODE END TIM4 Init 1 */
htim4.Instance = TIM4;
htim4.Init.Prescaler = 8400-1;
htim4.Init.CounterMode = TIM COUNTERMODE UP;
htim4.Init.Period = 10000-1;
htim4.Init.ClockDivision = TIM CLOCKDIVISION DIV1;
htim4.Init.AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DISABLE;
if (HAL TIM Base Init(shtimd) != HAL OK)
{
Error Handler();

}
sClockSourceConfig.ClockSource = TIM CLOCKSOURCE INTERNAL;
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if (HAL TIM ConfigClockSource (&htim4, &sClockSourceConfig) != HAL OK)
{
Error Handler();
}
sMasterConfig.MasterOutputTrigger = TIM TRGO_ RESET;
sMasterConfig.MasterSlaveMode = TIM MASTERSLAVEMODE DISABLE;
if (HAL TIMEx MasterConfigSynchronization (&htim4, &sMasterConfig) !=
HAL OK)
{
Error Handler();

}
/* USER CODE BEGIN TIM4 Init 2 */

/* USER CODE END TIM4 Init 2 */

}

/**
* @brief TIMS5 Initialization Function
* @param None
* @retval None
*/
static void MX TIM5 Init(void)
{

/* USER CODE BEGIN TIM5 Init 0 */

/* USER CODE END TIM5 Init 0 */

TIM ClockConfigTypeDef sClockSourceConfig = {0};
TIM MasterConfigTypeDef sMasterConfig = {0};

/* USER CODE BEGIN TIM5 Init 1 */

/* USER CODE END TIM5 Init 1 */
htim5.Instance = TIM5;
htim5.Init.Prescaler = 8400-1;
htim5.Init.CounterMode = TIM COUNTERMODE UP;
htim5.Init.Period = 10000-1;
htim5.Init.ClockDivision = TIM CLOCKDIVISION DIV1;
htim5.Init.AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DISABLE;
if (HAL TIM Base Init(&htim5) != HAL OK)
{
Error Handler();
}
sClockSourceConfig.ClockSource = TIM CLOCKSOURCE INTERNAL;
if (HAL TIM ConfigClockSource (&htim5, &sClockSourceConfig) != HAL OK)
{
Error Handler();
}
sMasterConfig.MasterOutputTrigger = TIM TRGO_ RESET;
sMasterConfig.MasterSlaveMode = TIM MASTERSLAVEMODE DISABLE;
if (HAL TIMEx MasterConfigSynchronization (&htim5, &sMasterConfig) !=
HAL OK)
{
Error Handler();

}
/* USER CODE BEGIN TIM5 Init 2 */

/* USER CODE END TIM5 Init 2 */
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* @brief GPIO Initialization Function
* (@param None
* @dretval None
*/
static void MX GPIO_Init(void)
{

GPIO InitTypeDef GPIO InitStruct = {0};
/* USER CODE BEGIN MX GPIO Init 1 */
/* USER CODE END MX GPIO Init 1 */

/* GPIO Ports Clock Enable */
HAL RCC GPIOH CLK ENABLE () ;
HAL RCC_GPIOC CLK ENABLE (
(
(

—— ) r
)7
)

__HAL RCC_GPIOA CLK ENABLE
__HAL RCC_GPIOB CLK ENABLE

’

/*Configure GPIO pin Output Level */
HAL GPIO WritePin(GPIOC, HEAT 1 Pin|HEAT 2 Pin|HEAT 3 Pin|HEAT 4 Pin
|[ERROR_LED Pin|LED Pin|WR_Pin, GPIO PIN RESET);

/*Configure GPIO pin Output Level */
HAL GPIO WritePin (GPTIOA, CE Pin|CSN Pin|Rx LED Pin|Tx LED Pin
|COL_1 Pin|COL 2 Pin|COL_3 Pin|COL_4 Pin,
GPIO PIN RESET);

/*Configure GPIO pin Output Level */
HAL GPIO WritePin (GPIOB, CS Pin|RESX Pin|DC Pin|RD Pin, GPIO PIN RESET);

/*Configure GPIO pins : HEAT 1 Pin HEAT 2 Pin HEAT 3 Pin HEAT 4 Pin
ERROR LED Pin LED Pin WR Pin */

GPIO InitStruct.Pin = HEAT 1 Pin|HEAT 2 Pin|HEAT 3 Pin|HEAT 4 Pin
|ERROR_LED Pin|LED Pin|WR Pin;

GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;

GPIO InitStruct.Pull = GPIO NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;

HAL GPIO Init(GPIOC, &GPIO InitStruct);

/*Configure GPIO pins : CE Pin CSN Pin Rx LED Pin Tx LED Pin
COL 1 Pin COL 2 Pin COL 3 Pin COL 4 Pin */
GPIO InitStruct.Pin = CE Pin|CSN Pin|Rx LED Pin|Tx LED Pin
[COL 1 Pin|COL 2 Pin|COL 3 Pin|COL 4 Pin;
GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;
GPIO_InitStruct.Pull GPIO NOPULL;
GPIO InitStruct.Speed = GPIO_SPEED FREQ LOW;
HAL GPIO Init(GPIOA, &GPIO InitStruct);

/*Configure GPIO pins : CS Pin RESX Pin DC Pin RD Pin */
GPIO InitStruct.Pin = CS Pin|RESX Pin|DC_Pin|RD_Pin;
GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;

GPIO InitStruct.Pull = GPIO NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;

HAL GPIO Init (GPIOB, &GPIO InitStruct);

/*Configure GPIO pins : ROW 1 Pin ROW 2 Pin ROW 3 Pin */
GPIO InitStruct.Pin = ROW 1 Pin|ROW 2 Pin|ROW 3 Pin;
GPIOiInitStruCt.MOde = GPIO MODE INPUT;
GPIOiInitStruct.Pull = GPIO NOPULL;

HAL GPIO Init (GPIOC, &GPIO InitStruct);
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/*Configure GPIO pin : ROW 4 Pin */

GPIO InitStruct.Pin = ROW_4 Pin;

GPIO InitStruct.Mode = GPIO MODE_ INPUT;

GPIO InitStruct.Pull = GPIO NOPULL;

HAL GPIO Init (ROW 4 GPIO Port, &GPIO InitStruct);

/* USER CODE BEGIN MX GPIO Init 2 */
/* USER CODE END MX GPIO Init 2 */
}

/* USER CODE BEGIN 4 */
/* USER CODE END 4 */

/**
* @brief This function is executed in case of error occurrence.
* @retval None
*/
void Error Handler (void)
{
/* USER CODE BEGIN Error Handler Debug */
/* User can add his own implementation to report the HAL error return
state */
__disable_irq();
while (1)
{
}
/* USER CODE END Error Handler Debug */
}

#ifdef USE FULL ASSERT
/**
* @brief Reports the name of the source file and the source line number
where the assert param error has occurred.
@param file: pointer to the source file name
@param 1line: assert param error line source number
@retval None
/
void assert failed(uint8 t *file, uint32 t line)

{

* X X X X

/* USER CODE BEGIN 6 */

/* User can add his own implementation to report the file name and line
number,

ex: printf ("Wrong parameters value: file %s on line %d\r\n", file,

line) */

/* USER CODE END 6 */
}
#endif /* USE FULL ASSERT */
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ITAPAPTHMA B : K®odwkag STM32F030C8T6 Tomkov Eleykti

/* USER CODE BEGIN Header */
/**

Ak kA hhkhkhhhkhhhkhkhhkhkhhhkhkhh kb hk kb hkhk bk hhkhkhhkhkhd bk bk hhkhkhrhhkhkhhkkhkrhkhkhkhhkkhkhrhkhhkhkhkhkhhkhkhkhk*xk
* kK

* @project name
Receiver Transmitter Local Control STM32F030C8T6 New Test

* @author : VPK Engineering

* @file : main.c

* @brief : Local Control Unit with Motion and Temperature-
Humidity Sensor

* @version : vV 0.1

R R e d b e dh dh e S b S b I dh b i S R S S R S S R S S R S S S S S R S I R S S e S b e S b b b i S IR I S R S S R S S S S B R S S R S S S b 4

* *x )
@attention
*
* Copyright (c) 2024 STMicroelectronics.
* All rights reserved.
*

* This software is licensed under terms that can be found in the LICENSE
file

* in the root directory of this software component.

* If no LICENSE file comes with this software, it is provided AS-IS.

*

dAhkkhkhkkhhkkhkhkhhkhhkhhkhkhkhkkhkhkhkhkhkhkhhkhhkhkhkhkkhkhkhhk kbbb hkhkhkhkhkhkhk kb hk kb hkhkhkhkhkhkhkhhkhkhkkhkkhkxkhkxkx*k
* * %

*/
/* USER CODE END Header */
/* Includes - —————————————
%/

#include "main.h"

/* Private includes - - -——————-——--"—--""""—""——— - ————
___*/
/* USER CODE BEGIN Includes */

#include "NRF24L01.h"
#include "stdio.h"
#include "sht3x.h"
#include <stdbool.h>
#include <string.h>

/* USER CODE END Includes */

/* Private typedef ------------—--———-— -
___*/

/* USER CODE BEGIN PTD */

/* USER CODE END PTD */
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/* Private define -—-------------
___*/

/* USER CODE BEGIN PD */

/* USER CODE END PD */

/* Private macro ———-——-—---mmm e
___*/

/* USER CODE BEGIN PM */

/* USER CODE END PM */

/* Private variables —————————--------
___*/

I2C HandleTypeDef hi2cl;

SPI HandleTypeDef hspil;

TIM HandleTypeDef htim6;

/* USER CODE BEGIN PV */

uint8 t RxAddress[] = {0xCD, 0xAB, OxEF, 0xCD, OxAB};
uint8 t TxAddress[] = {0xCD, 0xAB, OxEF, 0xCD, O0xAB};
//uint8 t device channel[5] = {20, 21, 22, 23, 24};
uint8 t device channel[5] = {10, 11, 12, 13, 14};
//uint8 t channel = 20;

uint8 t channel = 10;

//uint8 t device id[5] = {50, 55, 60, 65, 70};
uint8 t device id[5] = {10, 15, 20, 25, 30};
//uint8 t id = 50;

uint8 t id = 10;

uint8 t RxData[32];

uint8 t TxData[32];

uint8 t device Rx[32];

uint8 t device Tx[32];

uint8 t device Rx reg;

uint8 t device Tx reg;

uintlé t temperature raw = 0;

uintlé t humidity raw = 0;

float temperature;

float humidity;

uint8 t temperature int;

uint8 t humidity int;

uint8 t temperature set;

uint8 t humidity set;

uint8 t light = 0;

uint8 t dimmer = 0;

uint8 t ext switch = 0;

uint8 t day night = 0;

uint8 t sleep = 0;

uint8 t movement = 0;

uint8 t On Off = 0;

uint8 t peripheral id = 0;

uint8 t light reg = 0;

uint8 t dimmer reg = 0;
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uint8 t ext switch reg = 0;

uint8 t day night reg = 0;

uint8 t movement reg = 0;

uint8 t wait reg = 0;
uint8 t temper time reg = 0;
uint8 t i=0;

uint8 t d = 0;

uint8 t k = 0;

uint8 t reg = 0;

uint8 t TXB reg = 0;

uint8 t timer = 0;

uintlé t update = 0;

uintlé t time set = 120;

uint8 t time update = 0;

uint8 t time end = 20;

uint8 t wait time update = 0;
uint8 t wait time set = 2;

uint8 t wait time end = 0;
uint8 t temper time update = 0;
uint8 t temper time set = 80;
uint8 t temper time end = O;
bool start flag = false;

bool movement flag = false;
bool led time flag = false;
uint8 t pin _read = 0;

uint8 t pin status = 0;

uint8 t On_Off reg = 0;

uint8 t night reg = 0;

uintlé6 t pulse start = 0;

uintlé6 t pulse end = 1000;

uint8 t off update = 0;

uint8 t off mains = 0;

uint8 t led time off = 1;

uint8 t led time update = 0;
uint8 t mov_time temp = 1;

/* USER CODE END PV */

/* Private function prototypes ——————-—-—-—-—-m - m
___*/

void SystemClock_Config (void) ;

static void MX GPIO_Init(void);

static void MX I2Cl_Init(void);

static void MX . SPI1 Init (void) ;
static void MX TIM6 _Init(void);
/* USER CODE BEGIN PFP */

’

/* USER CODE END PFP */

/* Private user code ———————-—--—-- - -
___*/

/* USER CODE BEGIN 0 */

/*

void HAL GPIO EXTI Callback(uintl6 t GPIO_Pin)
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if (GPIO Pin == MOVEMENT Pin)

{

movement flag = true;

}
}
*/

void HAL TIM PeriodElapsedCallback (TIM HandleTypeDef *htim)

{

//TIM6 UPDATE EVERY 100ms //start flag=true EVERY time update*time end
if (htim->Instance == TIM6)

{

led time update = led time update + 1;
if (led time update >= led time off)

{

led time update = 0;
led time flag = false;

}

wait time update = wait time update + 1;
if (wait time update >= wait time set)

{

wait time update = 0;
wait time end = 1;

}

temper time update = temper time update + 1;
if (temper time update >= temper time set)

{

temper time update = 0;
temper time end = 1;

/* USER CODE END 0 */

/**

* @brief The application entry point.

* @Qretval int
*/
int main (void)

{

/* USER CODE BEGIN 1
/* USER CODE END 1 *

/* MCU Configuration
___*/

*/

/

/* Reset of all peripherals, Initializes the Flash interface and the

Systick. */
HAL Tnit();
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/* USER CODE BEGIN Init */
/* USER CODE END Init */

/* Configure the system clock */
SystemClock Config();

/* USER CODE BEGIN SysInit */
/* USER CODE END SysInit */

/* Initialize all configured peripherals */
MX_ GPIO Init (
MX T2C1 Init(
MX_SPI1 Init(
MX_TIM6 Init();

/* USER CODE BEGIN 2 */

)
)7
).

’

HAL TIM Base Start IT(&htim6);
NRF24 Init();

sht3x handle t handle =
{
.i2c_handle = &hi2cl,
.device address = SHT3X I2C DEVICE ADDRESS ADDR PIN LOW
}i
if (!sht3x init (&handle))
{
HAL GPIO WritePin(GPIOB, ERROR _LED Pin, GPIO PIN SET);
led time update = 0;
HAL Delay (2000);

memset (RxData, 0, sizeof RxData);

//clear
memset (TxData, 0, sizeof TxData);
//all
memset (device Rx, 0, sizeof device Rx);
//four

memset (device Tx, 0, sizeof device Tx);
//arrays

led time flag = false;

HAL GPIO WritePin
HAL GPIO WritePin
HAL GPIO WritePin
HAL GPIO WritePin

GPIOB, ERROR LED Pin, GPTO PIN SET);
GPIOB, LED Pin, GPIO PIN SET);
GPIOA, Rx LED Pin, GPIO PIN SET);
GPIOB, Tx LED Pin, GPIO PIN SET);

— e~ o~ —~

HAL Delay(1000);

HAL GPIO WritePin (GPIOB, ERROR LED Pin, GPIO PIN RESET);
HAL GPIO WritePin(GPIOB, LED Pin, GPIO PIN RESET);

HAL GPIO WritePin (GPIOA, Rx LED Pin, GPIO PIN RESET);
HAL GPIO WritePin(GPIOB, Tx LED Pin, GPIO PIN RESET);

id = device id[0];

channel = device channell0];
NRF24 RxMode (RxAddress, channel);
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/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
HAL GPIO TogglePin (GPIOB, GPIO PIN 12);

//AFTER 5 SEC TURN LED OFF

if (led time flag == false)

{
HAL GPIO WritePin (GPIOB, ERROR LED Pin, GPIO PIN RESET) ;
HAL GPIO WritePin (GPIOB, LED Pin, GPIO PIN RESET);
HAL GPIO WritePin(GPIOA, Rx LED Pin, GPIO PIN RESET);
HAL GPIO WritePin(GPIOB, Tx LED Pin, GPIO PIN RESET);
led time flag = true;

}

//RECEIVER MODE CHANNEL O TO RECEIVE FROM MAIN CONTROL
id = device id[0];
TxData[0] = id;
channel = device channel[O0];
//MAIN CONTROL CHANNEL=0
NRF24 RxMode (RxAddress, channel);
// HAL Delay (10);

//BYPASS ACTIVATED?
pin read = HAL GPIO ReadPin (GPIOB, GPIO PIN 3);
//READ BYPASS SWITCH
if (pin _read == 1)
//BYPASS NOT ACTIVATED
{

//TEMPERATURE AND HUMIDITY READ

// if (temper time end == 1)
// {
sht3x read temperature and humidity (&handle,
&temperature, &humidity); //READ TEMPERATURE AND HUMIDITY
humidity int = (int)humidity;
temperature int = (int)temperature;
TxData[3] = temperature int;
TxData[4] = humidity int;

temper time update = 0;
temper time end = 0;

// }

//RECEIVE DATA
if (isDataAvailable(l) == 1)
//Did receive data?

NRF24 Receive (RxData);
//Write data to RxData register (32
bytes)
HAL GPIO WritePin(GPIOA, Rx LED Pin, GPIO PIN SET);
led time update = 0;
// }

//CHECK IF DATA IS FOR ME
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if (RxData[0] == id)
//Is data for me-?

//If yes go on
HAL GPIO WritePin (GPIOB, LED Pin, GPIO PIN SET);
led time update = 0;
NRF24 TxMode (TxAddress, channel);
//Go to Tx mode

TxData[l1l3] = 0;
//WAIT FOR NEXT TRANSMITTION WITH OK
BYTE (TxData[l3] = 1;)
// HAL Delay (10);
// HAL Delay(1l);
// if (NRF24 Transmit (TxData) == 1)
//Send data back for confirmation

// {
// HAL GPIO WritePin (GPIOB, Tx LED Pin,
GPIO PIN SET); // Send data 2 times
// led time update = 0;
// HAL Delay (90);
// HAL Delay(100);
// if (NRF24 Transmit (TxData) == 1)
// {
// HAL GPIO WritePin(GPIOB, Tx LED Pin,
GPIO PIN SET);
// led time update = 0;
// }
// }
// else
// {
// HAL GPIO WritePin (GPIOB,
ERROR LED Pin,GPIO PIN SET); //ERROR_LED ON
if Tx error
// led time update = 0;
// }

for (d = 0; d < 32; d++)

{

device Rx[d] = RxDatald];
device Tx[d] = RxDatald];

}

// }

//COPY REGISTERS
On _Off = device Rx[1];
//TURN MODULE
ON OR OFF
day night = device Rx[7];
//DAY OR NIGHT
sleep = device Rx[8];
//SLEEP OR NO SLEEP
mov_time temp = device Rx[12];
temperature set = device Rx[5];
humidity set = device Rx[6];

if (On Off == 1)
{
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//CHECK FOR MOVEMENT
reg = HAL GPIO ReadPin (GPIOA, MOVEMENT Pin);
//MOVEMENT CHECK
if (reg == 1)

/ /MOVEMENT
device Tx[2] = 1;
//MOVEMENT TO REGISTER
}

else

//NO MOVEMENT

device Tx[2] = 0;
//NO
MOVEMENT TO REGISTER
}
//TEMPERATURE AND HUMIDITY READ
// sht3x read temperature and humidity (&handle,
&temperature, &humidity); //READ TEMPERATURE AND HUMIDITY
// humidity int = (int)humidity;
// temperature int = (int)temperature;
device Tx[3] = temperature int;
device Tx[4] = humidity int;
if (device Tx[2] == 1)
//IF WE

HAVE MOVEMENT

if (temperature int >= (temperature set + 1))
//I1IF TEMPERATURE OVER SET

VALUE
{
device Tx[9] = 0;
//TURN
OFF HEAT
}
if (temperature int <= (temperature set - 1))
//IF TEMPERATURE UNDER SET
VALUE
{
device Tx[9] = 1;
//TURN ON
HEAT
}
}
else
//IF WE HAVE NO MOVEMENT
{
if (temperature int >= (temperature set -1))
//SET VALUES LOWER
{
device Tx[9] = 0;
}
if (temperature int <= (temperature set - 2))

156



device Tx[9] = 1;
}

if (humidity int >= (humidity set + 5))
//IF HUMIDITY OVER SET

VALUE

{

device Tx[10] = 1;
//TURN ON

DEHUMDIFIER

}

if (humidity int <= (humidity set - 5))

//IF HUMIDITY UNDER SET

VALUE

device Tx[10] = 0;
//TURN
OFF DEHUMDIFIER

//CHECK FOR OPEN WINDOW-DOOR
reg = HAL GPIO ReadPin(GPIOA, EXT SWITCH Pin);
//WINDOW-DOOR SWITCH READ
if (reg == 1)
//IF OPEN

device Tx[9] = 0;
//TURN
OFF HEAT

for (i = 0; i < 32; i++)
{
TxData[i] = device Tx[i];

}

//SEND AND RECEIVE DATA TO PERIPHERAL UNITS

// {
for (i=1; i<5; i++)
{
if (led time flag == false)
{
HAL GPIO WritePin (GPIOB,
ERROR LED Pin, GPIO PIN RESET);
HAL GPIO WritePin (GPIOB, LED Pin,
GPIO PIN RESET);
HAL GPIO WritePin (GPIOA, Rx LED Pin,
GPIO PIN RESET);
HAL GPIO WritePin (GPIOB, Tx LED Pin,
GPIO PIN RESET);
led time flag = true;
}
channel = device channel[O0];
peripheral id = device id[i];
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TxData[0] = peripheral id;
//START TRANSMITTING DATA TO PERIPHERAL UNITS

// for (k = 0; k < 3; k++)
// {
NRF24 TxMode (TxAddress, channel);
//Go to TX mode
if (NRF24 Transmit (TxData) == 1)
//If data
transmitted

NRF24 RxMode (RxAddress, channel);
//Go to RX mode
HAL GPIO WritePin (GPIOB, Tx LED Pin,
GPIO PIN SET);
led time update = 0;

//Transmit LED ON

// NRF24 RxMode (RxAddress, channel);
//Go to
RX mode
// HAL Delay(100);
// HAL Delay(100);
// if (isDataAvailable(l) == 1)
// {
// NRF24 Receive (RxData);
// HAL GPIO WritePin(GPIOA, Rx LED Pin,
GPIO PIN SET);
// led time update = 0;
// if (RxData[0] == peripheral id)
// {
// HAL GPIO TogglePin (GPIOB,
LED Pin);
// led time update = 0;
// break;
// }
// }
// }

NRF24 RxMode (RxAddress, channel);
//Go to RX mode
wait reg = RxDatal[l4];
wait time update = 0;
wait time end = 0;
while (wait reg == 0)
{
// HAL Delay (100);
HAL Delay (100);
if (isDataAvailable(l) == 1)
{
NRF24 Receive (RxData);
HAL GPIO WritePin (GPIOA, Rx LED Pin,
GPIO PIN SET);
led time update = 0;

if (RxData[0] == peripheral id)
{
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HAL GPIO TogglePin (GPIOB,

LED Pin);
led time update = 0O;
wait reg = RxDatal[l4];
}
}
if (wait time end == 1)
{
wait time end = 0;
goto Next;
}
}
Next:
// HAL Delay (100);
HAL Delay(100);
}
id = device_ id[0];
TxDatal[0] = id;
channel = device channel[O0];
//MAIN CONTROL CHANNEL=0
TxDatal[l3] = 1;

NRF24 TxMode (TxAddress,

if (NRF24 Transmit (TxData) ==
{
NRF24 RxMode (RxAddress,
HAL_GPIO_WritePin(GPIOB,
GPIO PIN SET);
led time update = 0O;
ON
}
}
else
{
TxData[9] = 0;
TxData[10] = 0;

}
/* USER CODE END WHILE */
/* USER CODE BEGIN 3 */
j* USER CODE END 3 */
}

/**
* @brief System Clock Configuration
* @retval None
*/

void SystemClock_Config(void)

{
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RCC OscInitTypeDef RCC OscInitStruct = {0};
RCC ClkInitTypeDef RCC ClkInitStruct {0};
RCC_PeriphCLKInitTypeDef PeriphClkInit = {0};

/** Initializes the RCC Oscillators according to the specified parameters

* in the RCC OscInitTypeDef structure.

*/

RCC _OscInitStruct.OscillatorType = RCC_OSCILLATORTYPE HSI;
RCC OscInitStruct.HSIState = RCC_HSI ON;

RCC_OscInitStruct.HSICalibrationValue = RCC_HSICALIBRATION DEFAULT;

RCC OscInitStruct.PLL.PLLState = RCC PLL ON;

RCC OscInitStruct.PLL.PLLSource = RCC PLLSOURCE HSI;
RCC OscInitStruct.PLL.PLLMUL = RCC PLL MUL1Z2;

RCC OscInitStruct.PLL.PREDIV = RCC PREDIV DIV1;

if (HAL RCC _OscConfig (&RCC _OscInitStruct) != HAL OK)
{

Error Handler () ;

}

/** Initializes the CPU, AHB and APB buses clocks
*/

RCC_ClkInitStruct.ClockType = RCC CLOCKTYPE HCLK|RCC CLOCKTYPE SYSCLK

|RCC_CLOCKTYPE_PCLKL;
RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE PLLCLK;
RCC_ClkInitStruct.AHBCLKDivider = RCC_SYSCLK DIV1;
RCC ClkInitStruct.APBICLKDivider = RCC_HCLK DIV1;

if (HAL RCC ClockConfig (&RCC_ClkInitStruct, FLASH LATENCY 1)
{

Error Handler();
}
PeriphClkInit.PeriphClockSelection = RCC_PERIPHCLK I2CI1;
PeriphClkInit.I2clClockSelection = RCC_I2C1CLKSOURCE HSI;
if (HAL RCCEx PeriphCLKConfig(&PeriphClkInit) != HAL OK)
{

Error Handler();
}

}

/**
* @brief I2C1 Initialization Function
* @param None
* @retval None
*/
static void MX I2Cl Init(void)
{

/* USER CODE BEGIN I2C1 Init 0 */

/* USER CODE END I2Cl Init 0 */

/* USER CODE BEGIN I2Cl1 Init 1 */

/* USER CODE END I2Cl Init 1 */

hi2cl.Instance = I2C1l;

hi2cl.Init.Timing = 0x2000090E;
hi2cl.Init.OwnAddressl = 0;

hi2cl.Init.AddressingMode = I2C ADDRESSINGMODE 7BIT;
hi2cl.Init.DualAddressMode = I2C DUALADDRESS DISABLE;
hi2cl.Init.OwnAddress2 = 0;
hi2cl.Init.OwnAddress2Masks = I2C OA2 NOMASK;
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hi2cl.Init.GeneralCallMode = I2C GENERALCALL DISABLE;
hi2cl.Init.NoStretchMode = I2C_NOSTRETCH_DISABLE;
if (HAL I2C Init(s&hi2cl) != HAL OK)
{
Error Handler();

}

/** Configure Analogue filter
*/
if (HAL I2CEx ConfigAnalogFilter (s¢hi2cl, I2C ANALOGFILTER ENABLE) !=
HAL OK)
{
Error Handler();

}

/** Configure Digital filter
*/
if (HAL I2CEx ConfigDigitalFilter(&hi2cl, 0) != HAL OK)
{
Error Handler();

}
/* USER CODE BEGIN I2Cl1 Init 2 */

/* USER CODE END I2Cl Init 2 */

* @brief SPI1 Initialization Function
* @param None
* @retval None
*/
static void MX SPI1 Init(void)
{

/* USER CODE BEGIN SPI1 Init 0 */

/* USER CODE END SPI1 Init 0 */
/* USER CODE BEGIN SPI1 Init 1 */

/* USER CODE END SPI1 Init 1 */
/* SPI1 parameter configuration*/
hspil.Instance = SPIl;
hspil.Init.Mode = SPI MODE MASTER;
hspil.Init.Direction = SPI DIRECTION 2LINES;
hspil.Init.DataSize = SPI DATASIZE 8BIT;
hspil.Init.CLKPolarity = SPI_ POLARITY LOW;
hspil.Init.CLKPhase = SPI PHASE 1EDGE;
hspil.Init.NSS = SPI NSS SOFT;
hspil.Init.BaudRatePrescaler = SPI BAUDRATEPRESCALER 8;
hspil.Init.FirstBit = SPI_FIRSTBIT MSB;
hspil.Init.TIMode = SPI TIMODE DISABLE;
hspil.Init.CRCCalculation = SPI CRCCALCULATION DISABLE;
hspil.Init.CRCPolynomial = 7;
hspil.Init.CRCLength = SPI CRC_LENGTH DATASIZE;
hspil.Init.NSSPMode = SPI_NSS PULSE ENABLE;
if (HAL SPI Init (shspil) != HAL OK)
{

Error Handler();

}
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/* USER CODE BEGIN SPI1 Init 2 */

/* USER CODE END SPI1 Init 2 */

* @brief TIM6 Initialization Function
* @param None
* @retval None

*/

static void MX TIM6 Init (void)

{

}

/* USER CODE BEGIN TIM6 Init 0 */

/* USER CODE END TIM6 Init 0 */

/* USER CODE BEGIN TIM6 Init 1 */

/* USER CODE END TIM6 Init 1 */
htim6.Instance = TIMG6G;
htim6.Init.Prescaler = 4800-1;
htim6.Init.CounterMode = TIM_COUNTERMODE_UP;
htim6.Init.Period = 1000-1;
htim6.Init.AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DI SABLE;
if (HAL TIM Base Init(&htim6) != HAL OK)
{
Error Handler();

}
/* USER CODE BEGIN TIM6 Init 2 */

/* USER CODE END TIM6 Init 2 */

/**

* @brief GPIO Initialization Function
* @param None
* @retval None

*/

static void MX GPIO_Init (void)

{

GPIO InitTypeDef GPIO InitStruct = {0};

/* USER CODE BEGIN MX GPIO Init 1 */
/* USER CODE END MX GPIO Init 1 */

/* GPIO Ports Clock Enable */
HAL RCC_GPIOF CLK ENABLE () ;
_HAL RCC_GPIOA CLK ENABLE () ;
__HAL RCC_GPIOB CLK ENABLE() ;

/*Configure GPIO pin Output Level */
HAL_GPTIO WritePin(GPIOA, CE Pin|CSN Pin|Rx LED Pin, GPIO PIN RESET);

/*Configure GPIO pin Output Level */
HAL GPIO WritePin (GPIOB, LED 1 Pin|LED Pin|ERROR LED Pin|Tx LED Pin,

GPIO_PIN RESET) ;

/*Configure GPIO pins : MOVEMENT Pin EXT SWITCH Pin */
GPIO InitStruct.Pin = MOVEMENT Pin|EXT SWITCH Pin;
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GPIO InitStruct.Mode = GPIO MODE_ INPUT;
GPIO InitStruct.Pull = GPIO NOPULL;
HAL GPIO Init (GPIOA, &GPIO InitStruct);

/*Configure GPIO pins : CE Pin CSN _Pin Rx LED Pin */
GPIO InitStruct.Pin = CE Pin|CSN Pin|Rx LED Pin;
GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;
GPIO_InitStruCt.Pull = GPIO _NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;

HAL GPIO TInit (GPIOA, &GPIO InitStruct);

/*Configure GPIO pins : LED 1 Pin LED Pin ERROR LED Pin Tx LED Pin */
GPIO InitStruct.Pin = LED 1 Pin|LED Pin|ERROR LED Pin|Tx LED Pin;
GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;

GPIO InitStruct.Pull = GPIO NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;

HAL GPIO Init (GPIOB, &GPIO InitStruct);

/*Configure GPIO pin : OVERRIDE Pin */
GPIO_InitStruCt.Pin = OVERRIDE_Pin;
GPIO_InitStruCt.MOde = GPIO MODE INPUT;
GPIO_InitStruCt.Pull = GPIO NOPULL;

HAL GPIO Init (OVERRIDE GPIO Port, &GPIO InitStruct);

/* USER CODE BEGIN MX GPIO Init 2 */
/* USER CODE END MX GPIO Init 2 */
}

/* USER CODE BEGIN 4 */
/* USER CODE END 4 */

/**
* @brief This function is executed in case of error occurrence.
* @retval None
*/
void Error_Handler(void)
{
/* USER CODE BEGIN Error Handler Debug */
/* User can add his own implementation to report the HAL error return
state */
__disable irq();
while (1)
{
}
/* USER CODE END Error Handler Debug */
}

#ifdef USE FULL ASSERT

/**

* @brief Reports the name of the source file and the source line number
where the assert param error has occurred.

@param file: pointer to the source file name

@param line: assert param error line source number

@retval None
/
void assert failed(uint8 t *file, uint32 t line)

{

* % ok X X

/* USER CODE BEGIN 6 */
/* User can add his own implementation to report the file name and line
number,
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ex: printf ("Wrong parameters value: file %$s on line %d\r\n", file,
line) */
/* USER CODE END 6 */

}
#endif /* USE_FULL ASSERT */

ITAPAPTHMA C : Koowog STM32F030C8T6 Aéktn AlokomTn

/* USER CODE BEGIN Header */

/**
R e e I b b b b b I b I 2 b b b b b b b b b b b b b I b b b b b b b b I b b b b b b b I b b 2 b b b b b b b b 2 b b b b i I b b b b b b 4
* k%

* @project name : Receiver Switch STM32F030C8T6

* @author : VPK Engineering

* @file : main.c

* @brief : Simple Receiver Switch with relay and override
switch

* @version : vV 1.0

R R e d i a2 e S dh S b I dh b i S R S S R S S R S S R S I S S S R S I R S S e S b S b b i S IR B S R S S R S S R S B R S I R S S R S b g

* x )
@attention
*
* Copyright (c) 2024 STMicroelectronics.
* All rights reserved.
*

* This software is licensed under terms that can be found in the LICENSE
file

* in the root directory of this software component.

* Tf no LICENSE file comes with this software, it is provided AS-IS.

*

dkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkhkhkkhkkhkhkkhkkhkkhkkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhxkx
* * %

*/
/* USER CODE END Header */
/* Includes - —————————————
%/

#include "main.h"

/* Private includes - - - ——————-——--"—--"-"""—""—— - ————
___*/

/* USER CODE BEGIN Includes */

#include "NRF24L01.h"
#include "stdio.h"

/* USER CODE END Includes */

/* Private typedef ------------—--———-——— -
___*/

/* USER CODE BEGIN PTD */

/* USER CODE END PTD */

/* Private define - - —-————————-——————

___*/
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/* USER CODE BEGIN PD */

/* USER CODE END PD */

/* Private macro ——————=——-— - -
___*/

/* USER CODE BEGIN PM */

/* USER CODE END PM */

/* Private variables - - - ——————————
___*/

SPI HandleTypeDef hspil;

TIM HandleTypeDef htim3;

/* USER CODE BEGIN PV */

uint8 t RxAddress
uint8 t RxDatal3

[
2];
uint8 t TxAddress][]
uint8 t Tx Datal[32];

] = {0xCD, OxAB, OxEF, 0xCD, OxAB};

{0xCD, 0xAB, OxEF, 0xCD, OxAB};

’

uint8 t device 1 Rx[32];
uint8 t device 1 Tx[32];

uint8 t dev_1 channel = 10;

uint8 t id = 30;
uint8 t i = 0;
uint8 t reg =
uint8 t timer
uintl6_t update
uintlée t time set
uint8 t pin read = 0;
uint8 t pin status =
uint8 t On Off reg = 0;

0;
= O;

/* USER CODE END PV */

/* Private function prototypes —-—-———=——————--"-"-"-"-"—"-"—"—"—"—"——~—~
___*/

void SystemClock Config(void);

static void MX GPIO_Init(void);

static void MX .  SPI1 _Init(void);

static void MX TIM3 Init (void);
/* USER CODE BEGIN PFP */

’

void OFF ()

{
HAL GPIO WritePin (GPIOB, RELLAY Pin, GPIO PIN RESET);

pin_status = 0;
update = 0;
timer = 0;

HAL TIM Base Stop IT(&htim3);
}

void ON ()

{
HAL GPIO WritePin (GPIOB, RELLAY Pin, GPIO PIN SET);
pin_status = 1;
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}
/* USER CODE END PFP */

/* Private user code —-——————————
___*/
/* USER CODE BEGIN 0 */

void HAL TIM PeriodElapsedCallback (TIM HandleTypeDef *htim)
{
if (htim->Instance == TIM3)
{
update = update + 1;
HAL GPIO TogglePin(GPIOB, LED 1 Pin);
if (update >= time_ set)
{
update = 0;

timer = 0;
HAL TIM Base Stop IT(&htim3);
OFF () ;

}
}

/* USER CODE END 0 */
/**
* @brief The application entry point.
* @retval int
*/
int main (void)
{
/* USER CODE BEGIN 1 */
/* USER CODE END 1 */

/* MCU Configuration-———————————— o
—x/

/* Reset of all peripherals, Initializes the Flash interface and the
Systick. */

HAL Init();

/* USER CODE BEGIN Init */

/* USER CODE END Init */

/* Configure the system clock */
SystemClock Config();

/* USER CODE BEGIN SysInit */

/* USER CODE END SysInit */

/* Initialize all configured peripherals */
MX GPIO Init();

MX SPI1 Init();

MX TIM3 Init();
/* USER CODE BEGIN 2 */
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HAL TIM Base Stop IT(&htim3);
NRF24 Init();
NRF24 RxMode (RxAddress, dev_1 channel);

HAL GPIO WritePin (GPIOB, LED 1 Pin, GPIO PIN SET);

HAL GPIO WritePin (GPIOB, LED Pin, GPIO PIN SET);

HAL GPIO WritePin (GPIOB, ERROR LED Pin, GPIO PIN SET);
HAL GPIO WritePin(GPIOB, RELLAY Pin, GPIO PIN SET);
HAL GPIO WritePin (GPIOA, Rx LED Pin, GPIO PIN SET);
HAL GPIO WritePin (GPIOB, Tx LED Pin, GPIO PIN SET);

HAL Delay (1000);

HAL GPIO WritePin(GPIOB, LED 1 Pin, GPIO PIN RESET);

HAL GPIO WritePin (GPIOB, LED Pin, GPIO PIN RESET);

HAL GPIO WritePin(GPIOB, ERROR LED Pin, GPIO PIN RESET);
HAL GPIO WritePin(GPIOB, RELLAY Pin, GPIO PIN RESET);
HAL GPIO WritePin(GPIOA, Rx LED Pin, GPIO PIN RESET);
HAL GPIO WritePin (GPIOB, Tx LED Pin, GPIO PIN RESET);
timer = 0;

/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
device 1 Rx[14] = 0;
NRF24 RxMode (RxAddress, dev_1 channel);
while (isDataAvailable(l) == 0)
{

HAL Delay (1) ;
}
NRF24 Receive(device 1 Rx);
//Write data to device 1 Rx register (32 bytes)
HAL GPIO TogglePin(GPIOA, Rx LED Pin);

if (device 1 Rx[0] == id)
//Is data for me?

//If yes go on
HAL GPIO TogglePin (GPIOB, LED Pin);

NRF24 TxMode (TxAddress, dev_1 channel);
//Go to Tx mode
device 1 Rx[14] = 1;
HAL Delay (100);
if (NRF24 Transmit (device 1 Rx) == 1)
//Send data back for confirmation
{
HAL GPIO TogglePin (GPIOB, Tx LED Pin);
// Send data
HAL Delay(200);

else

HAL GPIO TogglePin (GPIOB, ERROR LED Pin);
//Toggle ERROR LED if Tx error
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reg device 1 Rx[12];
time set = (reg * 60);
reg device 1 Rx[2];
if (reg == 1)
//Movement (1) or NO Movement (0)
{
reg = device 1 Rx[7];
if (reg == 1)
//DAY = 1 NIGHT = 0
{
HAL Delay(10);
update = 0;
timer = 0;
HAL TIM Base Stop IT(&htim3);
ON () ;
}
else
{
pin_read = HAL_GPIO_ReadPin(GPIOB, GPIO_PIN_3);

//READ BYPASS SWITCH

if (pin_read == 1)
//BYPASS OFF
{
OFF () ;
}
else
{
0;
0;
HAL TIM Base Stop IT(&htim3);

ON () ;

update =
timer =

(pin_status == 0)
OFF () ;
else

if
{

(timer == 0)

HAL TIM Base Start IT(&htim3);

timer = 1;

update = 1;

HAL Delay(10);
}
if
{

(update == 0)

OFF () ;
}
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}
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
}
/* USER CODE END 3 */
}

/**
* @brief System Clock Configuration
* @retval None
*/
void SystemClock_ Config (void)
{
RCC OscInitTypeDef RCC OscInitStruct = {0};
RCC ClkInitTypeDef RCC _ClkInitStruct = {0};

/** Initializes the RCC Oscillators according to the specified parameters
* in the RCC OscInitTypeDef structure.

*/

RCC OscInitStruct.OscillatorType = RCC OSCILLATORTYPE HSI;

RCC OscInitStruct.HSIState = RCC_HSI ON;

RCC OscInitStruct.HSICalibrationValue = RCC_HSICALIBRATION DEFAULT;
RCC OscInitStruct.PLL.PLLState = RCC PLL ON;

RCC _OscInitStruct.PLL.PLLSource = RCC_PLLSOURCE HSI;

RCC OscInitStruct.PLL.PLLMUL = RCC_PLL MUL12;

RCC _OscInitStruct.PLL.PREDIV = RCC_PREDIV DIV1;

if (HAL RCC _OscConfig (&RCC OscInitStruct) != HAL OK)

{

Error Handler();

}

/** Initializes the CPU, AHB and APB buses clocks

*/

RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE HCLK|RCC CLOCKTYPE SYSCLK
IRCC_CLOCKTYPE_PCLKl;

RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE PLLCLK;

RCC_ClkInitStruct.AHBCLKDiVider = RCC_SYSCLK_DIVI;

RCC_ClkInitStruct.APBICLKDivider = RCC_HCLK DIVI1;

if (HAL_RCC_ClOCkConfig(&RCC_ClkInitStruct, FLASH LATENCY 1) != HAL OK)
{
Error Handler();
}
}

/**
* @brief SPI1 Initialization Function
* @param None
* @retval None
*/
static void MX SPI1_Init (void)
{

/* USER CODE BEGIN SPI1 Init 0 */

/* USER CODE END SPI1 Init 0 */
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/* USER CODE BEGIN SPI1 Init 1 */

/* USER CODE END SPIl_Init 1 */
/* SPI1 parameter configuration*/
hspil.Instance = SPI1;
hspil.Init.Mode = SPI MODE MASTER;
hspil.Init.Direction = SPI DIRECTION Z2LINES;
hspil.Init.DataSize = SPI_DATASIZE 8BIT;
hspil.Init.CLKPolarity = SPI_ POLARITY LOW;
hspil.Init.CLKPhase = SPI_ PHASE 1EDGE;
hspil.Init.NSS = SPI NSS SOFT;
hspil.Init.BaudRatePrescaler = SPI BAUDRATEPRESCALER 8;
hspil.Init.FirstBit = SPI_FIRSTBIT MSB;
hspil.Init.TIMode = SPI TIMODE DISABLE;
hspil.Init.CRCCalculation = SPI_CRCCALCULATION DISABLE;
hspil.Init.CRCPolynomial = 7;
hspil.Init.CRCLength = SPI CRC LENGTH DATASIZE;
hspil.Init.NSSPMode = SPI_NSS PULSE ENABLE;
if (HAL SPI Init (s¢hspil) != HAL OK)
{

Error Handler();

}
/* USER CODE BEGIN SPI1 Init 2 */

/* USER CODE END SPI1 Init 2 */

/**
* @brief TIM3 Initialization Function
* @param None
* @retval None
*/
static void MX TIM3 Init(void)
{

/* USER CODE BEGIN TIM3 Init 0 */

/* USER CODE END TIM3 Init 0 */

TIM ClockConfigTypeDef sClockSourceConfig = {0};
TIM MasterConfigTypeDef sMasterConfig = {0};

/* USER CODE BEGIN TIM3 Init 1 */

/* USER CODE END TIM3 Init 1 */
htim3.Instance = TIM3;
htim3.Init.Prescaler = 4800-1;
htim3.Init.CounterMode = TIM COUNTERMODE UP;
htim3.Init.Period = 10000-1;
htim3.Init.ClockDivision = TIM_CLOCKDIVISION_DIVI;
htim3.Init.AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DISABLE;
if (HAL TIM Base Init(shtim3) != HAL OK)
{
Error Handler();
}
sClockSourceConfig.ClockSource = TIM CLOCKSOURCE INTERNAL;
if (HAL TIM ConfigClockSource (&htim3, &sClockSourceConfig) != HAL OK)
{
Error Handler();

}
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sMasterConfig.MasterOutputTrigger = TIM TRGO RESET;
sMasterConfig.MasterSlaveMode = TIM MASTERSLAVEMODE DISABLE;
if (HAL TIMEx MasterConfigSynchronization (&htim3, &sMasterConfig) !=
HAL OK)
{
Error Handler();

}
/* USER CODE BEGIN TIM3 Init 2 */

/* USER CODE END TIM3 Init 2 */

}

/**
* @brief GPIO Initialization Function
* @param None
* @retval None
*/
static void MX GPIO_Init (void)
{

GPIO InitTypeDef GPIO InitStruct = {0};
/* USER CODE BEGIN MX GPIO Init 1 */
/* USER CODE END MX GPIO Init 1 */

/* GPIO Ports Clock Enable */
HAL RCC_GPIOF CLK_ENABLE () ;
__HAL_RCC_GPIOA CLK_ENABLE () ;
__HAL _RCC_GPIOB CLK_ENABLE () ;

/*Configure GPIO pin Output Level */
HAL GPIO WritePin(GPIOA, CE Pin|CSN Pin|Rx LED Pin, GPIO PIN RESET);

/*Configure GPIO pin Output Level */
HAL GPIO WritePin (GPIOB, LED 1 Pin|LED Pin|ERROR_LED Pin|Tx LED Pin
|IRELLAY Pin, GPIO PIN RESET);

/*Configure GPIO pin : Gen On Off Pin */

GPIO InitStruct.Pin = Gen On Off Pin;

GPIO InitStruct.Mode = GPIO_MODE_INPUT;

GPIO InitStruct.Pull = GPIO NOPULL;

HAL GPIO Init(Gen On Off GPIO Port, &GPIO InitStruct);

/*Configure GPIO pins : CE Pin CSN _Pin Rx LED Pin */
GPIO InitStruct.Pin = CE Pin|CSN Pin|Rx LED Pin;
GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;

GPIO InitStruct.Pull GPIO NOPULL;

GPIO InitStruct.Speed = GPIO_SPEED FREQ LOW;

HAL GPIO Init(GPIOA, &GPIO InitStruct);

/*Configure GPIO pins : LED 1 Pin LED Pin ERROR LED Pin Tx LED Pin
RELLAY_Pin */

GPIO InitStruct.Pin = LED 1 Pin|LED Pin|ERROR LED Pin|Tx LED Pin
|RELLAY Pin;

GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;

GPIO InitStruct.Pull = GPIO NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;

HAL GPIO Init (GPIOB, &GPIO InitStruct);

/*Configure GPIO pin : OVERRIDE Pin */

GPIO InitStruct.Pin = OVERRIDE Pin;
GPIO InitStruct.Mode = GPIO MODE INPUT;
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GPIO InitStruct.Pull = GPIO NOPULL;
HAL GPIO Init (OVERRIDE GPIO Port, &GPIO InitStruct);

/* USER CODE BEGIN MX GPIO Init 2 */
/* USER CODE END MX GPIO Init 2 */
}

/* USER CODE BEGIN 4 */
/* USER CODE END 4 */

/**
* @brief This function is executed in case of error occurrence.
* @retval None
*/
void Error Handler (void)
{
/* USER CODE BEGIN Error Handler Debug */
/* User can add his own implementation to report the HAL error return
state */
__disable irq();
while (1)
{
}
/* USER CODE END Error Handler Debug */
}

#ifdef USE FULL ASSERT
/**
* @brief Reports the name of the source file and the source line number
where the assert param error has occurred.
@param file: pointer to the source file name
@param 1line: assert param error line source number
@retval None
/
void assert failed(uint8 t *file, uint32 t line)

{

* X X X %

/* USER CODE BEGIN 6 */

/* User can add his own implementation to report the file name and line
number,

ex: printf ("Wrong parameters value: file %s on line %d\r\n", file,

line) */

/* USER CODE END 6 */
}
#endif /* USE FULL ASSERT */
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ITAPAPTHMA D : Kodwkag STM32F030C8T6 Aéktn Dimmer

/* USER CODE BEGIN Header */

/**
R R e b b b b dh dh g b b b b b b S S g g b b b b b b S 2 g b b b b Sh b Sh S 2 b b b b Sh dh S S b b b b b dh Sh S g b b b b b b dh  dh 2 S b b b b Sh dh g a4
* Kk K

* @project name : Receiver Dimmer STM32F030C8T6

* @author : VPK Engineering

* @file : main.c

* Qbrief : Simple Receiver Switch with dimmer and override
switch

* @version : vV 0.2

khkAhkhkhhkhkhkhhAhkhhhhdhAhkhhAhhdhrhhhhhdhhhhkhhdhrhkhhhhkdhrhkhhkhhkdhrhkhhkhhkdhrohkhhhrkhkkhkrhkhhxhkhkxxk

* K K

* @attention

Copyright (c) 2024 STMicroelectronics.
All rights reserved.

X % o of

* This software is licensed under terms that can be found in the LICENSE
file
* in the root directory of this software component.

* If no LICENSE file comes with this software, it is provided AS-IS.
*

dAhkkhkhkkhhkkhkhkhhkhhkhhkhkhkhkkhkhkhkhkhkhkhhkhhkhkhkhkkhkhkhhk kbbb hkhkhkhkhkhkhk kb hk kb hkhkhkhkhkhkhkhhkhkhkkhkkhkxkhkxkx*k
* %k %

*/
/* USER CODE END Header */
/% Includes ————— - oo oo
___*/

#include "main.h"

/* Private includes ————————————————— -
___*/

/* USER CODE BEGIN Includes */

#include "NRF24L01.h"
#include "stdio.h"

/* USER CODE END Includes */

/* Private typedef ——————--mmmmmmm
___*/

/* USER CODE BEGIN PTD */

/* USER CODE END PTD */
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/* Private define - - ———-———— ==
___*/
/* USER CODE BEGIN PD */

/* USER CODE END PD */

/* Private macro —————————— e

___*/
/* USER CODE BEGIN PM */

/* USER CODE END PM */

/* Private variables -——-—————————m e e

___*/
SPI HandleTypeDef hspil;

TIM HandleTypeDef htiml;
TIM HandleTypeDef htim3;

/* USER CODE BEGIN PV */
uint8 t RxAddress[] = {0xCD, OxAB, OxEF, 0xCD, OxAB};
uint8 t RxDatal3

[
] 14
uint8 t TxAddress]|]
uint8 t Tx Datal[32];

{0xCD, 0xAB, OxEF, 0xCD, O0xAB};

’

uint8 t device 1 Rx[32];
uint8 t device 1 Tx[32];

uint8 t dev 1 channel = 10;

uint8 t id = 60;
uint8 t i = 0;

uint8 t reg =
uint8 t timer
uintlé t update
uintlé t time_ set
uint8 t pin read = 0;
uint8 t pin status =
uint8 t On Off reg
uint8 t night reg = 0;
uintlé t pulse start =
uintl6é t pulse end = 10
uint8 t off update 0
uint8 t off mains = 0;

0;
= O;

/* USER CODE END PV */

/* Private function prototypes ——————-—-—-—-—-m - mm
___*/

void SystemClock_ Config(void);

static void MX GPIO_Init (void);

static void MX . SPIl Init (void) ;

static void MX ' T TIM1 _Init(void);
static void MX TIM3 Init (void) ;
/* USER CODE BEGIN PFP */

’

’

void OFF ()

{
HAL TIM OnePulse Stop(&htiml, TIM CHANNEL 1);
pin_status = 0;
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update = 0;

timer = 0;

HAL TIM Base Stop IT(&htim3);

HAL GPIO WritePin (GPIOB, LED 1 Pin, GPIO PIN RESET);

}

void ON ()
{
HAL TIM OnePulse Start(shtiml, TIM CHANNEL 1);
pin_status = 1;
HAL GPIO WritePin(GPIOB, LED 1 Pin, GPIO PIN SET);
}

/* USER CODE END PFP */

/* Private user code ————— - - - oo
___*/
/* USER CODE BEGIN 0 */

void HAL TIM PeriodElapsedCallback (TIM HandleTypeDef *htim)
{
if (htim->Instance == TIM3)
{
update = update + 1;
// HAL GPIO TogglePin (GPIOB, LED 1 Pin);
if (update >= time set)
{
update = 0;
timer = 0;
HAL TIM Base Stop IT(&htim3);

OFF () ;

/*
if (htim->Instance == TIM15)
//Interrupt from TIMS

{
pin read = HAL GPIO ReadPin (GPIOA, GPIO PIN 9); //Read pin A9
(zero crossing signal)
if (pin read == 1)
//If pin high
{
off update = off update + 1;
//Update off update register
if (off update > 50)
//If high for 50 times in a row (8ms * 50 = 400ms)
{
off mains = 1;
//Ac mains NOT present
}
}
else
//If pin low (ac mains present)
{
off update = 0;
//off update register O
off mains = 0;
//Ac mains present

}
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*/

/* USER CODE END 0 */

/**
* @brief The application entry point.
* @retval int
*/

int main (void)

{
/* USER CODE BEGIN 1 */
/* USER CODE END 1 */

/* MCU Configuration-----——==——————mmmm e
—x/

/* Reset of all peripherals, Initializes the Flash interface and the
Systick. */
HAL Init();

/* USER CODE BEGIN Init */
/* USER CODE END Init */

/* Configure the system clock */
SystemClock Config();

/* USER CODE BEGIN SysInit */
/* USER CODE END SysInit */

/* Initialize all configured peripherals */
MX_GPIO Init(
MX_SPI1 Init(
MX_TIM1 Init(
MX_TIM3 Init();

/* USER CODE BEGIN 2 */

) ;
)7
) .

’

HAL TIM Base Stop IT (shtim3);
// HAL TIM Base Start IT(&htiml5);
HAL TIM OnePulse Stop (¢htiml, TIM CHANNEL 1) ;

NRF24 Init();

NRF24 RxMode (RxAddress, dev_1 channel);

HAL GPIO WritePin (GPIOB, LED 1 Pin, GPIO PIN SET);

HAL GPIO WritePin (GPIOB, LED Pin, GPIO PIN SET);

HAL GPIO WritePin (GPIOB, ERROR LED Pin, GPIO PIN SET);
HAL GPIO WritePin (GPIOA, Rx LED Pin, GPIO PIN SET);
HAL GPIO WritePin (GPIOB, Tx LED Pin, GPIO PIN SET);
HAL Delay(1000);

HAL GPIO WritePin (GPIOB, LED 1 Pin, GPIO PIN RESET);

HAL GPIO WritePin (GPIOB, LED Pin, GPIO PIN RESET);
HAL GPIO WritePin (GPIOB, ERROR _LED Pin, GPIO PIN RESET);
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HAL GPIO WritePin (GPIOA, Rx LED Pin, GPIO PIN RESET);
HAL GPIO WritePin (GPIOB, Tx LED Pin, GPIO PIN RESET);

timer = 6;

TIM1->CCR1 = O0;
TIM1->ARR = 1000;

/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
device 1 Rx[14] = 0;

NRF24 RxMode (RxAddress, dev_1 channel);

while (isDataAvailable(l) == 0)
{

HAL Delay(1);
}

NRF24 Receive (device 1 Rx);

//Write data to device 1 Rx register

HAL GPIO TogglePin(GPIOA, Rx LED Pin);

if (device 1 Rx[0] == id)
//Is data for me?

//1f yes go on
HAL GPIO TogglePin (GPIOB, LED Pin);

NRF24 TxMode (TxAddress, dev_1 channel);

//Go to Tx mode
device 1 Rx[14] = 1;
HAL Delay(10);
if (NRF24 Transmit (device 1 Rx)

)

//Send data back for confirmation

{

HAL GPIO TogglePin(GPIOB, Tx LED Pin);

// Send data
HAL Delay (10);

else

HAL GPIO TogglePin (GPIOB, ERROR LED Pin);
//Toggle ERROR LED if Tx error

reg = device 1 Rx[12];
time set = (reg * 60);

reg = device 1 Rx[2];
if (reg == 1)

//Movement (1) or NO Movement

reg = device 1 Rx[7];
if (reg == 1)
//DAY = 1 NIGHT = 0
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//

}

else

{

HAL Delay (10);
TIM1->CCR1 = 0;
TIM1->ARR = 1000;

update = 0;

timer = 0;

HAL TIM Base Stop IT (&htim3);
ON () ;

pin read = HAL GPIO ReadPin(GPIOB, GPIO PIN 3)

//READ BYPASS SWITCH

else

if (pin_read == 1)

//BYPASS OFF

{

OFF () ;
}
else
{
reg = device 1 Rx[8];
if (reg == 1)
//SLEEP LIGHT ON = 1 SLEEP LIGHT OFF =
{
TIM1->CCR1 = 6000;
//If light ON it is dimmed
TIM1->ARR = 8000;
}
else
{
TIM1->CCR1 = 0;
TIM1->ARR = 1000;
}
update = 0;
timer = 0;
HAL TIM Base Stop IT(&htim3);
ON () ;
}
}
if (pin_status == 0)
{
OFF () ;

}

else

{

if (timer == 0)

{
HAL TIM Base Start IT(&htim3);
timer = 1;
update = 1;
HAL Delay(10);

}

if (update == 0)

{
OFF () ;

}
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/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
}
/* USER CODE END 3 */
}

/**
* @brief System Clock Configuration
* @retval None
*/
void SystemClock Config(void)
{
RCC OscInitTypeDef RCC OscInitStruct = {0};
RCC ClkInitTypeDef RCC_ClkInitStruct {0}

/** Initializes the RCC Oscillators according to the specified parameters
* in the RCC_OscInitTypeDef structure.
*/
RCC OscInitStruct.OscillatorType = RCC OSCILLATORTYPE HSI;
RCC OscInitStruct.HSIState = RCC_HSI ON;
RCC_OSCInitStruct.HSICalibrationValue = RCC_HSICALIBRATION DEFAULT;
RCC_OscInitStruct.PLL.PLLState = RCC_PLL ON;
RCC_OSCInitStruCt.PLL.PLLSource = RCC_PLLSOURCE HSI;
RCC_OSCInitStruCt.PLL.PLLMUL = RCC_PLL MUL1Z;
RCC_OSCInitStruct.PLL.PREDIV RCC_PREDIV_DIVI;
if (HAL RCC _OscConfig (&RCC OscInitStruct) != HAL OK)
{

Error Handler ();

}

/** Initializes the CPU, AHB and APB buses clocks

*/

RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE HCLK|RCC CLOCKTYPE SYSCLK
IRCC_CLOCKTYPE_PCLKl;

RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE PLLCLK;

RCC_ClkInitStruct.AHBCLKDivider = RCC_SYSCLK_DIVI;

RCC_ClkInitStruct.APBlCLKDiVider = RCC_HCLK_DIVl;

if (HAL RCC ClockConfig(&RCC _ClkInitStruct, FLASH LATENCY 1) != HAL OK)
{

Error Handler();
}
}

/**
* @brief SPI1 Initialization Function
* @param None
* @retval None
*/
static void MX SPI1 Init(void)
{

/* USER CODE BEGIN SPI1 Init 0 */

/* USER CODE END SPI1 Init 0 */
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/* USER CODE BEGIN SPI1 Init 1 */

/* USER CODE END SPI1 Init 1 */
/* SPI1 parameter configuration*/
hspil.Instance = SPI1;
hspil.Init.Mode = SPI MODE MASTER;
hspil.Init.Direction = SPI DIRECTION 2LINES;
hspil.Init.DataSize = SPI_DATASIZE 8BIT;
hspil.Init.CLKPolarity = SPI_ POLARITY LOW;
hspil.Init.CLKPhase = SPI PHASE 1EDGE;
hspil.Init.NSS = SPI NSS SOFT;
hspil.Init.BaudRatePrescaler = SPI BAUDRATEPRESCALER 8;
hspil.Init.FirstBit = SPI_FIRSTBIT MSB;
hspil.Init.TIMode = SPI TIMODE DISABLE;
hspil.Init.CRCCalculation = SPI CRCCALCULATION DISABLE;
hspil.Init.CRCPolynomial = 7;
hspil.Init.CRCLength = SPI CRC_LENGTH DATASIZE;
hspil.Init.NSSPMode = SPI_NSS PULSE ENABLE;
if (HAL SPI Init(&hspil) != HAL OK)
{

Error Handler();

}
/* USER CODE BEGIN SPI1 Init 2 */

/* USER CODE END SPI1 Init 2 */

/**
* @brief TIM1l Initialization Function
* @param None
* @retval None
*/
static void MX TIMl Init(void)
{

/* USER CODE BEGIN TIMl Init 0 */

/* USER CODE END TIMl Init 0 */

TIM SlaveConfigTypeDef sSlaveConfig = {0};

TIM MasterConfigTypeDef sMasterConfig = {0};

TIM OC InitTypeDef sConfigOC = {0};

TIM BreakDeadTimeConfigTypeDef sBreakDeadTimeConfig = {0};

/* USER CODE BEGIN TIMl Init 1 */

/* USER CODE END TIMl Init 1 */
htiml.Instance = TIM1;
htiml.Init.Prescaler = 48-1;
htiml.Init.CounterMode = TIM COUNTERMODE UP;
htiml.Init.Period = 10000-1;
htiml.Init.ClockDivision = TIM CLOCKDIVISION DIV1;
htiml.Init.RepetitionCounter = 0;
htiml.Init.AutoReloadPreload = TIM AUTORELOAD PRELOAD DISABLE;
if (HAL TIM Base Init(shtiml) != HAL OK)
{

Error Handler();

}
if (HAL TIM OC_Init(shtiml) != HAL OK)
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Error Handler () ;

if (HAL TIM OnePulse Init (shtiml, TIM OPMODE SINGLE) != HAL OK)

Error Handler();
}
sSlaveConfig.SlaveMode = TIM SLAVEMODE TRIGGER;
sSlaveConfig.InputTrigger = TIM TS TI2FP2;
sSlaveConfig.TriggerPolarity = TIM TRIGGERPOLARITY RISING;
sSlaveConfig.TriggerFilter = 0;
if (HAL TIM SlaveConfigSynchro (&htiml, &sSlaveConfig) != HAL OK)
{
Error Handler();
}
sMasterConfig.MasterOutputTrigger = TIM TRGO RESET;
sMasterConfig.MasterSlaveMode = TIM MASTERSLAVEMODE DISABLE;
if (HAL TIMEx MasterConfigSynchronization(&htiml, &sMasterConfig) !=
HAL OK)
{
Error Handler();
}
sConfigOC.0CMode = TIM OCMODE PWMZ2;
sConfigOC.Pulse = 0;
sConfigOC.0OCPolarity = TIM OCPOLARITY HIGH;
sConfigOC.OCNPolarity = TIM OCNPOLARITY HIGH;
sConfigOC.0OCFastMode = TIM OCFAST DISABLE;
sConfigOC.0CIdleState = TIM OCIDLESTATE RESET;
sConfigOC.0OCNIdleState = TIM OCNIDLESTATE RESET;
if (HAL TIM OC ConfigChannel (&¢htiml, &sConfigOC, TIM CHANNEL 1) !=
HAL OK)
{
Error Handler();
}
sBreakDeadTimeConfig.OffStateRunMode = TIM OSSR DISABLE;
sBreakDeadTimeConfig.OffStateIDLEMode = TIM OSSI DISABLE;
sBreakDeadTimeConfig.LockLevel = TIM LOCKLEVEL OFF;
sBreakDeadTimeConfig.DeadTime = O;
sBreakDeadTimeConfig.BreakState = TIM BREAK DISABLE;
sBreakDeadTimeConfig.BreakPolarity = TIM BREAKPOLARITY HIGH;
sBreakDeadTimeConfig.AutomaticOutput = TIM AUTOMATICOUTPUT DISABLE;
if (HAL TIMEx ConfigBreakDeadTime (&htiml, &sBreakDeadTimeConfig) !=
HAL OK)
{

Error Handler () ;

}
/* USER CODE BEGIN TIMl Init 2 */

/* USER CODE END TIMl Init 2 */
HAL TIM MspPostInit (&htiml);

/**
* @brief TIM3 Initialization Function
* @param None
* @retval None
*/
static void MX TIM3 Init(void)
{
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/* USER CODE BEGIN TIM3 Init 0 */

/* USER CODE END TIM3 Init 0 */

TIM ClockConfigTypeDef sClockSourceConfig = {0};
TIM MasterConfigTypeDef sMasterConfig = {0};

/* USER CODE BEGIN TIM3 Init 1 */

/* USER CODE END TIM3 Init 1 */
htim3.Instance = TIM3;
htim3.Init.Prescaler = 4800-1;
htim3.Init.CounterMode = TIM COUNTERMODE UP;
htim3.Init.Period = 10000-1;
htim3.Init.ClockDivision = TIM_CLOCKDIVISION_DIVl;
htim3.Init.AutoReloadPreload = TIM AUTORELOAD PRELOAD DISABLE;
if (HAL TIM Base Init(&htim3) != HAL OK)
{
Error Handler();
}
sClockSourceConfig.ClockSource = TIM CLOCKSOURCE INTERNAL;
if (HAL TIM ConfigClockSource (&htim3, &sClockSourceConfig) != HAL OK)
{
Error Handler();
}
sMasterConfig.MasterOutputTrigger = TIM TRGO_ RESET;
sMasterConfig.MasterSlaveMode = TIM MASTERSLAVEMODE DISABLE;
if (HAL TIMEx MasterConfigSynchronization (&htim3, &sMasterConfig) !=
HAL OK)
{
Error Handler();

}
/* USER CODE BEGIN TIM3 Init 2 */

/* USER CODE END TIM3 Init 2 */

}
/**

* @brief GPIO Initialization Function
* @param None
* @retval None
*/
static void MX GPIO_Init (void)
{
GPIO InitTypeDef GPIO InitStruct = {0};
/* USER CODE BEGIN MX GPIO Init 1 */
/* USER CODE END MX GPIO Init 1 */

/* GPIO Ports Clock Enable */
HAL RCC_GPIOF CLK ENABLE () ;
~ HAL RCC GPTOA CLK ENABLE () ;
__HAL_RCC_GPTOB_CLK_ENABLE () ;

/*Configure GPIO pin Output Level */
HAL GPIO WritePin(GPIOA, CE Pin|CSN Pin|Rx LED Pin, GPIO PIN RESET);

/*Configure GPIO pin Output Level */

HAL GPIO WritePin (GPIOB, LED 1 Pin|LED Pin|ERROR LED Pin|Tx LED Pin,
GPIO_PIN RESET) ;
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/*Configure GPIO pins : CE Pin CSN Pin Rx LED Pin */
GPIO InitStruct.Pin = CE Pin|CSN Pin|Rx LED Pin;
GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;
GPIO_InitStruct.Pull = GPIO _NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;
HAL_GPIO_Init(GPIOA, &GPIO_InitStruct);

/*Configure GPIO pins : LED 1 Pin LED Pin ERROR _LED Pin Tx LED Pin */
GPIO InitStruct.Pin = LED 1 Pin|LED Pin|ERROR LED Pin|Tx LED Pin;
GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;

GPIO_InitStruct.Pull = GPIO NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;

HAL GPIO TInit (GPIOB, &GPIO InitStruct);

/*Configure GPIO pin : OVERRIDE Pin */

GPIO InitStruct.Pin = OVERRIDE Pin;
GPIO_InitStruct.MOde = GPIO MODE INPUT;
GPIO_InitStruCt.Pull = GPIO NOPULL;

HAL GPIO Init (OVERRIDE GPIO Port, &GPIO InitStruct);

/* USER CODE BEGIN MX GPIO Init 2 */
/* USER CODE END MX GPIO Init 2 */
}

/* USER CODE BEGIN 4 */
/* USER CODE END 4 */

/**
* @brief This function is executed in case of error occurrence.
* @retval None
*/
void Error Handler (void)
{
/* USER CODE BEGIN Error Handler Debug */
/* User can add his own implementation to report the HAL error return
state */
__disable_irq();
while (1)
{
}
/* USER CODE END Error Handler Debug */
}

#ifdef USE FULL ASSERT
/**
* @brief Reports the name of the source file and the source line number
where the assert param error has occurred.
@param file: pointer to the source file name
@param line: assert param error line source number
@retval None
/
void assert failed(uint8 t *file, uint32 t line)

{

X ok o X X

/* USER CODE BEGIN 6 */
/* User can add his own implementation to report the file name and line
number,
ex: printf ("Wrong parameters value: file $s on line %d\r\n", file,
line) */
/* USER CODE END 6 */
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#endif /* USE FULL_ ASSERT */

ITAPAPTHMA E : Kodwag STM32F030C8T6 Aguypavtipa

/* USER CODE BEGIN Header */

/**
R R e b b b b b b A b b b b b ah S a2 b b b b b b S I b b b b b Sh b dh g b b b b b Sh ah S g b b b b b (dh dh S g S b b b b b S dh S b b b b ab dh dh  d
* kK

* @project name : Receiver Switch Hum STM32F030C8T6

* @author : VPK Engineering

* @file : main.c

* @brief : Simple Receiver Switch for Dehumidifier with
Override switch

* @version : vV 1.0

khkAhkhkhhkhkhhhAhhhAhhdAhAhhhAhhdhrhhhkhhdAhhhdhhkdhrhkhhhhkdhrhkhhkhhkdhrhkhhkhhkdhhrhkhhhrkhkkhhrhkhhxhkhkxk

* kK
@attention
*
* Copyright (c) 2024 STMicroelectronics.
* All rights reserved.
*

* This software is licensed under terms that can be found in the LICENSE
file
* in the root directory of this software component.

* If no LICENSE file comes with this software, it is provided AS-IS.
*

dkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhkkhkkhkkhkhkkhkkhkhkkhkkhkhkkhkhkkhkhkhkhkkhkhkhkkhkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhxkx
* %k %

*/
/* USER CODE END Header */
/% Includes —————m oo oo
___*/

#include "main.h"

/* Private includes ———————————————— -
___*/

/* USER CODE BEGIN Includes */

#include "NRF24L01.h"
#include "stdio.h"

/* USER CODE END Includes */

/* Private typedef -----------------——————
___*/

/* USER CODE BEGIN PTD */

/* USER CODE END PTD */

184



/* Private define —-—------------
___*/
/* USER CODE BEGIN PD */

/* USER CODE END PD */

/* Private macro ———————————m e e
___*/

/* USER CODE BEGIN PM */

/* USER CODE END PM */

/* Private variables -————=——————m e e
___*/

SPI HandleTypeDef hspil;

/* USER CODE BEGIN PV */

] {0xCD, 0xAB, OxEF, 0xCD, OxAB};

uint8 t RxAddress|
uint8 t RxData[32];
uint8 t TxAddress[] = {0xCD, OxAB, OxEF, 0xCD, OxAB};
uint8 t Tx Datal32];
uint8 t device 1 Rx[32];
uint8 t device 1 Tx[32];

uint8 t dev 1 channel = 10;

uint8 t id = 70;
uint8 t i = 0;
uint8 t reg = 0;

uint8 t pin read = 0;
uint8 t On Off reg = 0;
/* USER CODE END PV */

/* Private function prototypes ——————————— - m
___*/

void SystemClock Config(void);
static void MX GPIO_Init (void);
static void MX . SPIl Init (void);
/* USER CODE BEGIN PFP */

’

void OFF ()

{
HAL GPIO WritePin (GPIOB, RELLAY Pin, GPIO PIN RESET);

HAL GPIO WritePin (GPIOB, LED 1 Pin, GPIO PIN RESET);
}

void ON ()

{
HAL GPIO WritePin (GPIOB, RELLAY Pin, GPIO PIN SET);
HAL GPIO WritePin (GPIOB, LED 1 Pin, GPIO PIN SET);
}

/* USER CODE END PFP */
/* Private user code - —-————————————

___*/
/* USER CODE BEGIN 0 */
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/* USER CODE END 0 */

/**
* @brief The application entry point.
* @retval int
*/

int main (void)

{
/* USER CODE BEGIN 1 */
/* USER CODE END 1 */

/* MCU Configuration---------——-—————————————————————
___*/

/* Reset of all peripherals, Initializes the Flash interface and the
Systick. */
HAL Init();

/* USER CODE BEGIN Init */
/* USER CODE END Init */

/* Configure the system clock */
SystemClock Config();

/* USER CODE BEGIN SysInit */
/* USER CODE END SysInit */

/* Initialize all configured peripherals */
MX GPIO Init();

MX_SPI1 Init();

/* USER CODE BEGIN 2 */

NRF24 Init();
NRF24 RxMode (RxAddress, dev_1 channel);

HAL GPIO WritePin
HAL GPIO WritePin
HAL GPIO WritePin
HAL GPIO WritePin
HAL GPIO WritePin
HAL GPIO WritePin

GPIOB, LED 1 Pin, GPIO PIN SET);
GPIOB, LED Pin, GPIO PIN SET);
GPIOB, ERROR LED Pin, GPIO PIN SET);
GPIOB, RELLAY Pin, GPIO PIN SET);
GPIOA, Rx LED Pin, GPIO PIN SET);
GPIOB, Tx LED Pin, GPIO PIN SET);

—~ o~ o~ o~~~

HAL Delay (1000);

HAL GPIO WritePin (GPIOB, LED 1 Pin, GPIO PIN RESET);

HAL GPIO WritePin (GPIOB, LED Pin, GPIO PIN RESET);

HAL GPIO WritePin (GPIOB, ERROR_LED Pin, GPIO PIN RESET);
HAL GPIO WritePin (GPIOB, RELLAY Pin, GPIO PIN RESET);
HAL GPIO WritePin (GPIOA, Rx LED Pin, GPIO PIN RESET);
HAL GPIO WritePin (GPIOB, Tx LED Pin, GPIO PIN RESET);

/* USER CODE END 2 */
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/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
pin read = HAL GPIO ReadPin (GPIOA, GPIO PIN 0); / /READ
Gen On Off SWITCH
if (pin_read == 1)
//Gen _On Off ON
{
device 1 Rx[14] = 0;
NRF24 RxMode (RxAddress, dev_1 channel);
while (isDataAvailable(l) == 0)
{
HAL Delay(1);
}
NRF24 Receive(device 1 Rx);
//Write data to device 1 Rx register (32 bytes)
HAL GPIO TogglePin(GPIOA, Rx LED Pin);

if (device 1 Rx[0] == id)
//Is data for me?

//1f yes go on
HAL GPIO TogglePin (GPIOB, LED Pin);

NRF24 TxMode (TxAddress, dev_1 channel);
//Go to Tx mode
device 1 Rx[14] = 1;
HAL Delay(10);
if (NRF24 Transmit(device 1 Rx) == 1)
//Send data back for confirmation
{
HAL_GPIO_TOgglePin(GPIOB, Tx_LED_Pin);
// Send data
HAL Delay (10);
}
else
{
HAL_GPIO_TOgglePin(GPIOB, ERROR_LED_Pin);
//Toggle ERROR LED if Tx error

reg = device 1 Rx[10];
if (reg == 1)
//Dehumidifier ON (1) or Dehumidifier OFF (0)

reg = device 1 Rx[7];

if (reg == 1)
//DAY = 1 NIGHT = O
{
ON () ;
}
else

{
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pin read = HAL GPIO ReadPin (GPIOB,
GPIO PIN 3); //READ BYPASS SWITCH
if (pin_read == 1)
//BYPASS OFF
{
OFF () ;

ON () ;

OFF ()

}

else
{

OFF () ;
}

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
}
/* USER CODE END 3 */
}

/**
* @brief System Clock Configuration
* @retval None
*/
void SystemClock Config (void)
{
RCC OscInitTypeDef RCC OscInitStruct = {0};
RCC ClkInitTypeDef RCC ClkInitStruct = {0};

/** Initializes the RCC Oscillators according to the specified parameters
* in the RCC OscInitTypeDef structure.
*/
RCC OscInitStruct.OscillatorType = RCC OSCILLATORTYPE HSI;
RCC OscInitStruct.HSIState = RCC_HSI ON;
RCC OscInitStruct.HSICalibrationValue = RCC_HSICALIBRATION DEFAULT;
RCC OscInitStruct.PLL.PLLState = RCC PLL ON;
RCC OscInitStruct.PLL.PLLSource = RCC PLLSOURCE HSI;
RCC OscInitStruct.PLL.PLLMUL = RCC_PLL MUL12;
RCC OscInitStruct.PLL.PREDIV RCC_PREDIV DIV1;
if (HAL RCC_OscConfig (&RCC _OscInitStruct) != HAL OK)
{
Error Handler();

}

/** Initializes the CPU, AHB and APB buses clocks

*/

RCC_ClkInitStruct.ClockType = RCC CLOCKTYPE HCLK|RCC CLOCKTYPE SYSCLK
|RCC_CLOCKTYPE PCLK1;

RCC_ClkInitStruct.SYSCLKSource = RCC_ SYSCLKSOURCE PLLCLK;

RCC_ClkInitStruct.AHBCLKDivider = RCC_SYSCLK DIV1;
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RCC_ClkInitStruct.APBICLKDivider = RCC HCLK DIV1;

if (HAL RCC ClockConfig (&RCC ClkInitStruct, FLASH LATENCY 1)
{
Error Handler();
}
}

/**
* @brief SPI1 Initialization Function
* @param None
* @retval None
*/
static void MX SPI1 Init(void)
{

/* USER CODE BEGIN SPI1 Init 0 */

/* USER CODE END SPI1 Init 0 */

/* USER CODE BEGIN SPI1 Init 1 */

/* USER CODE END SPIl Init 1 */
/* SPI1 parameter configuration*/
hspil.Instance = SPIl;
hspil.Init.Mode = SPI MODE MASTER;
hspil.Init.Direction = SPI DIRECTION Z2LINES;
hspil.Init.DataSize = SPI DATASIZE 8BIT;
hspil.Init.CLKPolarity = SPI_POLARITY LOW;
hspil.Init.CLKPhase = SPI PHASE 1EDGE;
hspil.Init.NSS = SPI NSS SOFT;
hspil.Init.BaudRatePrescaler = SPI BAUDRATEPRESCALER 8;
hspil.Init.FirstBit = SPI FIRSTBIT MSB;
hspil.Init.TIMode = SPI TIMODE DISABLE;
hspil.Init.CRCCalculation = SPI CRCCALCULATION DISABLE;
hspil.Init.CRCPolynomial = 7;
hspil.Init.CRCLength = SPI CRC LENGTH DATASIZE;
hspil.Init.NSSPMode = SPI_NSS_PULSE ENABLE;
if (HAL SPI Init (shspil) != HAL OK)
{

Error Handler();

}
/* USER CODE BEGIN SPI1 Init 2 */

/* USER CODE END SPI1 Init 2 */

* @brief GPIO Initialization Function
* @param None
* @retval None
*/
static void MX GPIO_Init(void)
{

GPIO InitTypeDef GPIO InitStruct = {0};
/* USER CODE BEGIN MX GPIO Init 1 */
/* USER CODE END MX GPIO Init 1 */

/* GPIO Ports Clock Enable */
__HAL RCC_GPIOF CLK ENABLE() ;
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_ HAL RCC_GPIOA CLK ENABLE () ;
_ HAL RCC_GPIOB CLK ENABLE () ;

/*Configure GPIO pin Output Level */
HAL GPIO WritePin (GPIOA, CE Pin|CSN Pin|Rx LED Pin, GPIO PIN RESET);

/*Configure GPIO pin Output Level */
HAL GPIO WritePin (GPIOB, LED 1 Pin|LED Pin|ERROR LED Pin|Tx LED Pin
IRELLAY Pin, GPIO PIN RESET);

/*Configure GPIO pin : Gen On Off Pin */

GPIO InitStruct.Pin = Gen On Off Pin;

GPIO InitStruct.Mode = GPIO MODE INPUT;

GPIO InitStruct.Pull = GPIO NOPULL;

HAL GPIO Init(Gen On Off GPIO Port, &GPIO InitStruct);

/*Configure GPIO pins : CE Pin CSN Pin Rx LED Pin */
GPIO InitStruct.Pin = CE Pin|CSN Pin|Rx LED Pin;
GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;

GPIO InitStruct.Pull = GPIO NOPULL;
GPIO_InitStruct.Speed = GPIO SPEED FREQ LOW;

HAL GPIO Init (GPIOA, &GPIO InitStruct);

/*Configure GPIO pins : LED 1 Pin LED Pin ERROR _LED Pin Tx LED Pin
RELLAY Pin */

GPIO InitStruct.Pin = LED 1 Pin|LED Pin|ERROR LED Pin|Tx LED Pin
|[RELLAY Pin;

GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;

GPIO InitStruct.Pull GPIO NOPULL;

GPIO InitStruct.Speed = GPIO_SPEED FREQ LOW;

HAL GPIO Init (GPIOB, &GPIO InitStruct);

/*Configure GPIO pin : OVERRIDE Pin */
GPIO_InitStruCt.Pin = OVERRIDE_Pin;

GPTIO InitStruct.Mode = GPIO MODE_INPUT;
GPIO_InitStruct.Pull = GPIO NOPULL;
HAL_GPIO_Init(OVERRIDE_GPIO_Port, &GPIO_InitStruCt);

/* USER CODE BEGIN MX GPIO Init 2 */
/* USER CODE END MX GPIO Init 2 */
}

/* USER CODE BEGIN 4 */
/* USER CODE END 4 */

/**
* @brief This function is executed in case of error occurrence.
* @retval None
*/
void Error Handler (void)
{
/* USER CODE BEGIN Error Handler Debug */
/* User can add his own implementation to report the HAL error return
state */
__disable irq();
while (1)
{
}
/* USER CODE END Error Handler Debug */
}
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