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AHHOTaLIUS

Jlannast OakanmaBpckasi paboTa COCTOMT W3 TMOSCHUTENbHOM 3amucku Ha 97
CTpaHuIl, BKJo4Yass 37/ pUCYHKOB, 1 Tabmull, cucka 25 UCTOYHUKOB, B TOM YHCIIE 5
MCTOYHUKOB HA MHOCTPAHHOM SI3bIKE U 6 TPUIIOKEHUMN.

B pab6ote pa3zpaboran MHOTO(YHKIIMOHATIBHBIN CTEH]T CUCTEMbI YMHOTO JIOMA.
OmnpeneneHbl aKTyallbHOCTh TEMBI, 1IE€Jb U 33J1a4u.

Ilenpto pabGoTel siBHsETCS pa3paboTka MHOTO(YHKIIMOHATBLHON CHCTEMBI
YMHOTO JOMa, BKJIOYarolled B ceOs Takue BJIEMEHThl Kak: CHCTeMa IUIaBHOTO
aBTOMAaTHUYECKOTO  OCBEIICHUS  TOMEIICHUS C  KCIOJIb30BAHUEM  JaTYMKa
MPUCYTCTBUSI; CUCTEMA KOHTPOJIS MOJI0TPEBa 1MoJia; CUCTEMA MOXKapHOTO U OXPAHHOTO
CUTHAJIM3UPOBAHUSI C HCIOJB30BaHMEM JaTYUKOB XoJjla, TEMIEparypsl H
BJIQYKHOCTH.

3agaun paboTHI:

AHaNM3 UCXOIHBIX JIAHHBIX U CYIIECTBYIOIIMX PEIICHHU;

Pa3zpaboTka 1eKTpruyYeCcKoi cXeMbl U BHIOOP HEOOXOAUMBIX 3JIEMEHTOB;
Pa3paboTka KOHCTPYKITUU yCTPOMCTBRA;

Pa3paboTka mporpaMMHOI 4acTH yCTPOICTBA;

N3roroBiieHHE CTEHAA CUCTEMBI;

[IpoBepka u oTI1aiKa MPOrpaMMHOM YaCTH YCTPOMCTBA;

Pa3paboTka MHCTPYKLMHU IO UCIIOJIB30BAHUIO MAKETA,

© N o g~ w b -

Ornenka 0€30MacHOCTH TIPOEKTA.

PabGorta cocTout u3 4eThipex riaB, B KOTOPHIX PEIICHbI YIOMSHYTHIE 3aa4H,
3aKJIFOYEHHUS] W COMCKA JUTeparypbl. B  3akimodyeHuHn cAenaHbl BBIBOABI O
poJieIaHHOM paboTe. Pa3paboraHa cxema JIEKTPUUYSCKUX COSAUHCHHM M aJITOPUTM
pabothl cteHma. OOOCHOBAHHO BBIOpPaHBI OTJCIbHBIE KOHCTPYKTHBHBIC SJIEMEHTHI.
[Ipennoxkena cTpykTypHast cxema creHna. O01acThi0 MPUMEHEHUS JaHHON pabOThI
ABJISICTCS HCIOJIb30BAHHE CO3JIAHHOIO CTEHJIAa B KayeCTBE JIEMOHCTPALIMOHHOTO
nocooust i1 00y4deHUsl CTYJEHTOB, a TaKkXke Mpo(aruTallmOHHBIX MEPONPHUATHI CO
IIKOJIbHUKAMU. ITO paboTa MPEACTABISIET HHTEPEC JJI IUPOKOTO KPyra YUTATENeH,

TaK KaK CUCTEMa YMHOI'O JOMa ABJIACTCA aKTyaHBHOﬁ TEMOM.
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Abstract

The graduation work consists of an explanatory note on 97 pages, including 37

figures, 1 table, 25 references including 5 foreign sources, and 6 appendixes.

In this work, a multifunctional stand of the smart house system has been
developed. The relevance of the topic was defined, and the aim and the tasks were

set.

The aim of the work is to develop multifunctional smart house system,
including such elements as the system of soft automatic lighting of facilities with
presence sensor; floor heating control system; fire and security signaling system with

Hall sensor, and temperature and humidity sensors.

This work is based on the following tasks: to analyze initial data and existing
solutions, to develop electrical circuit and select necessary elements, to design the
device, to develop a software part of the device, to make a stand of the system, to
check and to debug the software part of the device. Also it was necessary to develop

the technical guide for the layout and estimate a safety of the project.

The work consists of four chapters, conclusions and references. Conclusion is
presented by the drawn of the work. The electrical connections circuit and the
algorithm of work of the stand are developed. Separated design elements are selected.
The structural scheme of the stand is proposed. The scope of this work is the use of
the created stand as a demonstration aid for the training of students, as well as pro-
campaign activities with school children. This work is of interest to a wide range of

people, because the smart house system is the topic of the day.
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BBenenne

B name Bpems ctana o4eHb akTyajdbHa T€Ma YMHOTO JIOMa MM KaK €ro eIe
Has3bIBaloOT "smart home". Camo noHsTHE YMHBIH IOM MOJIpa3yMeBaeT B ceOe SAUHYIO
CHUCTEMY YIpaBJICHUS B JoMax, oucax, KBapTHpaxX, BKIIOYAIOIINE B cede JaTyuK,
YIPaBIAIONIME AJIEMEHTHl W HCIOJHUTEIbHBIE yCTpoWcTBA. Tak dYTO e TakKoe
cucrema "smart home"?

Cuctema "smart home" - 3T0 BBICOKOTEXHOJIOTUYHAS CHCTEMa, KOTOpas
o0BbeIUHAET B ce0€ MHOXKECTBO IMOACHCTEM B OAHY M MO3BOJIET PEryJIMPOBATH MX
UCKYCCTBEHHOMY MHTEJUIEKTY, COTJIACHO alrOPUTMY MPOTPAMMBI.

DJeMeHTHI yIpaBlieHus, MPUHUMAIOIINE CUTHAJBI C JAaTYNKOB, KOHTPOIUPYIOT
paboTy MCIOMHUTEIBHBIX YCTPOUCTB COIJIACHO 33JaHHOMY aliropuTMy. CylIecTByIOT

cdieayromue CHCTEMbI YMHOI'O JOMa:

o OTtonuTenbHAas CUCTEMA,

o KoHIumoHnpoBaHye MOMELEHUS;

o [ToxxapHas 1 OXpaHHas CUTHAIU3aLNs;

o Cucrema KOHTpOJIS TOCTYIa;

o MOHUTOPUHT aBapUHBIX CUTyaluid (yTeuka BOJIbl, ra3a u T.1.);
° BuneonabmatoneHue;

° YrpaBieHHE OCBEIICHUEM;

. MynbTHpYM;
. OO6orpeB JIUBHEBBIX CTOKOB, CTYNIEHYATHIX JIECTHHUII, a TAKKE JOPOKEK;
o Kontpons sHepromorpebieHus, IMyTeM OrpaHUYEHUS MUKOBBIX

HArpy30K U pacnpenescHue o (pazaM MUTAIONMUX CETeH;

o YnpasieHue pe3epBHBIM JJICKTPONIUTAHUEM;

. YnpaBieHHUe aBTO MOJIUBOM,;

o VYpapieHrue aBTOMaTUYE€CKHUM OTKPBIBAHHMEM BOPOT M IILJIar0ayMoOB,;

o VYnanenHoe HaOMIOJEHWE W YIpaBICHUE BCEMH BBINICYKa3aHHBIMH

CUCTCMaMM 110 CCTU MHTCPHCT.



Hcxonsg w3 choucka BblIE, B MPOEKTE OBUIO PEIIEHO PacCMOTPETh IO

OTACJIBbHOCTHN TaKUC CUCTEMbI YMHOI'O JIOMA KaK:

J OTormieHue JoMa MoCpeACTBOM TEIUIbIX MOJIOB;
J OxpaHHas U MoXKapHas CUTHATN3AIIUS;

o CucrtemMa KOHTPOJIS JOCTYIIA;

o YpaBieHHe OCBEIICHUEM,;



1. CocTostHue Borpoca

1.1. ®opmynrpoBaHKe aKTyaldIbHOCTH, LEIU U 33/1a4U IIPOEKTA

B akTyasbHOCTH CHCTEMBI YMHOIO JOMa HE CTOUT JaXe€ COMHEBATHCS.
CucteMa yMHOI0 JioMa IIMPOKO pacCIpOCTPaHEHA IO MHOXKECTBY 3apyOeKHBIX CTPaH,
OJIHaKo Juisi Oousbllield yacTu HaceneHus Poccuu, naHHass MHHOBAIUS SIBISIETCS U
OCTaeTCs BCEro JIMIIb TepMUHOM. J[aHHBIN (haKT OOBSICHSIETCS TEM, YTO OTCYTCTBYET
MOHMMAaHUE CaMOTO MPUHIIAITA PAOOTHI TaHHOW CHUCTEMA, a TAKKE €€ YKOHOMUYECKU
nojgydaeMas Bbiroga. OTelbHbBIE TTOJCUCTEMBI CUCTEMBI "YMHBIA IOM", K TIpUMEDPY,
CBETOBOM JATYMK MPUCYTCTBUS, VYK€ JABHO HE SIBISIOTCS YEM-TO OCOOCHHBIM M
pacrpoCTpaHEHHBIM B JOMaxX W KBapTHUpax METaIoJMCOB, TakuxX Kak MockBa Wiu
Cankr-IletepOypr.

[Tocneqnue BpeMsi CTald TMOJB30BAThCA MOMYJSAPHOCTHIO PA3HOOOpPA3HBIC
CUCTEMBI 3allIUThl O€30MacHOCTH, yIpaBjieHue ocBelieHueM u T.1. [1o cymiecTBy, Bce
3TO SIBIISIETCS OTIEIbHBIMU MOJICUCTEMaMH ""yMHOTO goma'.

[Henbto paboThl sBAsieTCS pa3paboTka MHOTO(YHKIIMOHATBHON CUCTEMBbI
YMHOTO JOMa, BKJIIOYaromeid B ceOs Takue HJIEMEHThl KakK: CHCTeMa IUIaBHOTO
aBTOMATHUYECKOTO  OCBEIICHUS  TOMEIICHUS C  KCIOJIb30BAHUEM  JaT4YuKa
MPUCYTCTBHUSI; CUCTEMA KOHTPOJIA IMOJI0TPEBA M0JI1a; CUCTEMA MOKAPHOTO U OXPAHHOTO
CUTHAJIM3UPOBAHUS C KCIHOJIb30BAHUEM JATYMKOB XOJUIa, TEMIIEpaTypbl H
BJIQYKHOCTH.

3amaun paboOTHI:

e AHaJu3 UCXOJHBIX JAHHBIX U CYIIECTBYIOUIUX PEIICHUH;

e Pa3paboTka 3JIeKTPUUECKON CXEMbI U BEIOOp HEOOXOIUMBIX JIEMEHTOB;
e Pa3paboTka KOHCTPYKIIMU YCTPOMUCTBA;

e Pa3zpaboTka nmporpaMMHO# 4acTH yCTPONCTBA;

e 13roToBi€HUE CTEH]Ia CUCTEMBI,

e JIpoBepka u oTiaaKa IPOrpaMMHON YaCTH yCTPOMUCTBA;

e Pa3zpaboTka UHCTPYKIMHU MO UCTIOJIb30BAHUIO MAKETA;

b OHCHKa 0e30macHOCTH IIPOCKTA.
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1.2. AHanu3 UCXOJHBIX JAHHBIX M CYHIECTBYIOLIUX PELICHUI

1.2.1. AHain3 CyHECTBYIOIIMX pEIIEHUH OTOIUIEHUS I0JIa TOCPEICTBOM

TCIIJIBIX IIOJIOB

B npopaxe cymecTByeT OrpOMHOE KOJIMYECTBO aHAJIOTOB MOJICUCTEM JaHHBIX
turnoB. Cama cucremMa OTOIUIEHHMsI, IPY MTOMOIIX TEIUIBIX IIOJIOB, COCTOUT U3 JIBYX
OCHOBHBIX YaCTEl: TEPMOPETYJIATOP M caM TEIUIbI moji. /(s Havama paccMOTpHUM
CYWIECTBYIOIIME  PELIEHUS  TEPMOPETYJISATOpPOB. B KayecTBe  aHAJIOroB
TEPMOPETYJIATOPOB, PAaCCMOTPUM TEXHUYECKUE PEIICHHMS TaKOM KOMIIAHMM Kak
«Temnomroke», KOTOpbIE HA JAHHBIM MOMEHT 3aHMMAIOT JUAUPYIOIIUE MO3ULUNA 110
poJaXkaM CUCTEM 000TpEBA MOJIOB U TEPMOPETYIIATOPOB.

ns  nHawama  paccMoTrpum  TepMmoperynsaTop — «Temmomoke — TP510»,
IIPEACTABICHHBIA Ha pUCyHKe 1. JlaHHBIA TEPMOpPETYIATOP, KaK M BCE APYTHE,
npeIHa3HayeH Ui YIPaBICHUs HJIEKTPUUECKUMHU CUCTEMaMHU 000rpeBa MOMEIICHHUS,
TaKM€ KAaK HarpeBaTelbHbIE MaThl, IUICHOYHBIE HarpeBareild. TepMOpEryssTop
NOJAJIEP)KUBAET TeMIlepaTypy oOOrpeBaeMoil MOBEPXHOCTH B KOMQOPTHBIX s
NOJIb30BaTeNsl  Mpefenax, a Takke O00ecleuyrMBaeT palUOHAIBHBIA — pacxon
DIEKTPOIHEPTHH.

OcHanleH JaHHBIM TEPMOPETYIATOP PYUYKON PEryJIMpOBAHMS TEMIIEpaTyphl, a
TaK)K€ CUTHAJbHBIM CBETOAMOAOM, KOTOPBIH 0003HA4YaeT BKJIIOUEHHOE COCTOSIHHME
cucteMbl oborpeBa.  TP510 mnonnepxkuBaer koMdopTabenbHYIO TEeMIEPATYpPY
oborpesa B mipezenax ot +5 no +45 rpagycos no Lenbcuro. [locne ero BkimtoueHus,
IIOBOPOTOM PETYJIMPOBOYHONW pPYYKH II0 4YACOBOM CTpenke a0 ymnopa. Ilocie
JOCTUKEHHUSI KEJTAEMOM TeMIIepaTypbl, HEU3BECTHO KaKOW, CIEAYET MPOBOPAYUBATH
IPOTUB YaCOBOM CTPENIKH, MOKa CBETOIUOJ HE IMOTacHET, 0003Hauas, 4To 000rpeB
BBIKIIIOUMJICS. TeM caMbIM (UKCUpYeTCsl >Kejlaemas TemIeparypa, KOTOpPYIO
TEPMOPETYJIATOP OYIET MOANEPKUBATb.

JIaHHBI TEpPMOPETyJIATOpP HE NOAXOAUT B KadyeCTBE IpUMEpa, TaK Kak
pEeryJaupoBaHue TEMIIEpaTyphl, CIUIIKOM CII0KHOE M3-32 OTCYTCTBUS IUCIUIES, Ha

KOTOPBIN OBl BBIIaBAJIO 33/1aBAEMYI0 TEMIIEPATYPYy.
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Pucynok 1 - Tepmoperynsatop «Termmomroke TPS10»

Crnenyromuii aHajaor TEpPMOPETYJIATOpa, Ha KOTOpBIM ciexyer oOpaTUTh
BHHUMaHHE, 3TO TEPMOpPEryssaTop cepun TP515, npeacTaBieHHbI HA PUCYHKE 2.

B naHHON cepuM TEpMOpPETYIATOPOB YXKE HCIPAaBIEHbl MUHYCHI, KOTOpBIE
ObUTM yKa3aHbl B IPEIBIIYIIEH CEPUH, @ UMEHHO: HATMYHE KUIKOKPUCTALITMNIECKOTO
TUCIUies, oToOpaxaromero (QyHKIMOHAJIBI, W HaJIUYMe KHOMOK [IJIs 3aJlaHus
KeJlaeMoil TeMmrepaTypbl, COOTBETCTBEHHO KHOIKH «+» U «-», IyTEM BXO0Ja PEXUM
ycraHoBku mipu momoiu kHonku Clock/Esc. JlanHbIii TepMoperyasTop sIBIseTCs
MHTEPECHBIM [JIsI MCIIOJIb30BAHUS B KAueCTBE aHAJIOra TEpMOpEryisaropa odorpesa

TCIIJIbIX IIOJIOB.
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Pucynok 2 - Tepmoperynsatop «Termontokc TPS15»

B xauecTBe TEIUIBIX MOJIOB, C UCIIOJB30BAHUEM TEPMOPETYJIATOPA, CYLIECTBYET
JIBa UX THIA:
e [Inenounbie HHPPAKPACHBIC MOJIBI
e HarpeBarenbHble MaTbl
WNndpakpacuble nonbl OPEACTABISIOT COOOM HarpeBaTeNbHBIM 3JIEMEHT,
HArpeBaIOIIUICS 3a CYeT TpPaPUTOBBIX TOJOC, KOTOpbIE HArpeBalOTCA NpU
IPOXOXKJEHUA [0 HHUM TOKa, PACIOJIOKEHHBIE NapaJyIebHO Jpyr Jpyry Ha
paccrositnue 16mMM. Tok mopaeTcss Ha MeEIHBIE TMOJOCHI, KOTOPbIE CBS3BIBAIOT

rpadurossie. [Ipumep MHPpPaKpacHBIX MOJIOB U300paKEH HA PUCYHKE 3.

Pucynok 3 - [IneHouyHsIi nHGpaKpacHBIM TETUIBIN MO
12



HarpeBarenbHble MaThl MPEACTABISAIOT COOON KaOeNbHbIM 000TpeB CTAHYTHIN
CETKOM I y00CTBa MOHTaka. Bo BpeMsi MpoXok/IeHHE TOKa 10 HarpeBaTeIbHOMY
Kabeno, TMPOUCXOAUT pa30orpeB MOBEPXHOCTH, IOJI KOTOPOM OH HAXOTUTCH.
3HAYUTENBHBIM TUTIOCOM TaKUX TEIUIBIX MOJIOB SBISETCS yI00CTBO MOHTaXa, a TAKXKe
BO3MOYKHOCTh Pa3MEUICHHs BO BIaKHBIX NoMerieHusx. Ha pucynke 4 n3o0paxeHsl

HarpCBaTCJIbHBIC MATHI.

Pucynok 4 - HarpeBarenbHblii MaT

1.2.2. AHanu3 CyIleCTBYIOUIMX PEMICHUIN YIIPABICHUS OCBEIICHUEM

Camplil  pacnpoCTpaHEHHBIM BHWJ ~ YIPABICHHS OCBEUICHUEM  SIBISIETCS
ABTOMATUYECKOE OCBEIICHUE IOMELICHHUS MPH IMOMOIIM JATYUKOB MPUCYTCTBUA.
JlaTuuk JBMOKEHUS! BKJIIOYAET OCBEIICHUE B TOT MOMEHT, KaK YEJIOBEK MOMaJacT B
30HYy WX YyBCTBUTENbHOCTU. [locne 3aBepuieHus (pukcanuu MPUCYTCTBUS, TATUUK
OTKJIFOYAET OCBEUICHHWE TMOMEIIEHUE B OJTOT JKE MOMEHT MWIH K€ IOCIHe
OIIPEAEIICHHOI0 POMEXKYTKA BPEMEHHU, B 3aBUCUMOCTH OT 3alPOrPaMMHUPOBAHHOTO
crieHapusi. OJTOT CIoco0 SBISETCS XOPOIIUM, TaK KaK IO3BOJISIET JKOHOMHUTH

AIIEKTPOIHEPTHIO.

13



Bce mpubopsb! Gpukcanuy IBUKEHUS TOIPA3AETSIOTCS Ha TPU TPYIIIIHL:
1. Ha ocHoOBe ynbpTpa3ByKa;
2. Ha ocHOBE MUKPOBOJIHOBOTO U3ITyUYEHHUS;
3. Undpakpacubie npudOOpHI.
VY AbTpa3ByKOBOM NAaTYUK JABMKEHUS UCIOJb3YyeTcs Uil (PUKCAlMU JABUKCHUS
IIpU MOMOIIMA OTPAKEHHOM 3BYKOBOW BOJHBI M IPEACTABIEH OH HAa PHUCYHKE S.
JlaHHBIA BUA YCTPOMCTB TMOJY4YWMJI HamOOJbIIee NPUMEHEHHE B OXpPAaHHBIX W
MapKOBOYHBIX cHcTeMax aBToMooOuiiel. Ho ncnonp30BaHne JaHHOTO THIA TaTYUKOB
MPUCYTCTBUSI B KaU€CTBE BKIIIOUCHUSI OCBETUTEIBHBIX MPUOOPOB HE 11€71eCO000pa3HO
U3-3a psAJla MUHYCOB:
e JlomallHue )KUBOTHBIE YJIaBIMBAIOT YJIbTPa3ByKOBYIO YacTOTY;
¢ OrpaHn4YeHHE B BO3MOXXHOM JaTbHOCTH;

e Jlatuuk He criocoOeH 3apUKCUPOBATH MEJICHHBIE IBUKEHUS.

L

Studioin?

by ST

PucyHok 5- YibTpa3BykoBOM JaTUUK ABUKEHUS

MUKpPOBOTHOBBIN TaTYUK KOHTPOJIS JIBIKEHUS 1O (HYHKIIMOHATY OTIUYACTCS
OT YJbTPA3BYKOBBIX JATYMKOB JBUKEHHS TE€M, YTO YCTPOMCTBO HCIIOIB3YET HE
3BYKOBBIE, & JICKTPOMATHUTHBIEC BOJIHBI, KOTOPHIE OTPAKAKOTCS OT BCEX MPEIMETOB B

30He aeicTBus nmpubopa. [IpencraBieH MUKPOBOIHOBBIN NaT4yMK Ha pucyHke 6. [Ipu

14



HAJIMYHE JBIDKYIIETOCS O0BEKTA MPOUCXOAUT CIBUT YaCTOTHI, KOTOPHIA MPUBOJNT K
cpabaThIBaHUIO 1aTUMKA.

OI[HaKO, KaK H yHBTpaSBYKOBOf;I JaTYHuK O6J'Ia,HaCT pPAOOM HCOOCTATKOB, a

HUMCHHO:
b B OTJIMYHC OT aHAJIOI'OB, O6J'I3.I[a€T JOCTAaTO4YHO BBICOKOM HGHOﬁ;
b HpI/I60pI>I BBICOKOY9YBCTBUTCIIBHBI, BCJIICACTBUC UCTO MOI'YT ITPOUCXOJUTH

JIOKHBIC Cpa6aTI>IBaHI/ISI;

° MUKPOBOJIHOBBIE JIydd OYEHb NaryOHO BIMSIOT Ha YEJIOBEUECKOE
3710pOBKE.
4
J Y
& A
_,(“iaa‘—"}
.

PucyHOk 6 - MUKPOBOJIHOBBIN TaTYNK KOHTPOJISI IBUKEHUS

Haubonee myuymmum BBIOOPOM B KayecTBE JaT4YMKa MPUCYTCTBUS SIBISETCS
MH(paKpaCHbIN AATUMK JBWKEHMS. JlaTUMK ylnaBIMBaeT U3Ty4yeHHUE WUH(PPaKpPACHOTO
CIIEKTpAa TMOCPEICTBOM IHUPONICKTPUUYECKUX DJIEMEHTOB, KOTOpPBIE pEarupyrT Ha

M3MEHEHUE TeMIieparypsl. [Ipeacrasinen natunk Ha pucyHke 7.
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Pucynox 7 - UH@pakpacHblil JaTYUK ABHOKCHUS

B Tom cinywae, ecnu B 0O0JacTM JEWCTBHS HMH(PPAKPACHOTO JaTYMKa HE
(uKcUpyeTCs HUKAKUX W3MEHEHUH, TO MOTEHLHAJ, KOTOPBIA BbIpabaThIBaeTCAd Ha
BbIXO/IE€ NPUOOPOB, (PUKCHPYET IMOCTOSAHHYIO BeianuumHy. Korga B 30He nelcTBus
dbuxkcupyeTcsi JABMKEHHE OOBEKTOB, U3JIy4alOUX WH(QpakpacHOEe U3Iy4YCHUE,
U3MEHSETCS 3HAuY€HUE BBIXOJAHOIO IOTEHIMANa, YTO MPUBOJUT K CpabaThIBAaHUIO
JATYMKA.

JlaHHBIM THI JATYUKOB TMOJY4YWI HauOojbllIee MpPUMEHEHHWE B 0O0JacTu
aBTOMATUYECKOT0 BKIIIOUEHUS CBETa, OJiarojaps UX MperuMyIIecTBaM 0 CPaBHEHUIO

C IPYrUMU aHAJIOTaMU:

J Huyero He msmydaer, mo3TOMy HE HAHOCHUT KakKOTO JIHOO Bpeaa >KUBBIM
OpraHu3Mam;

J Hanuuue perynupoBanue yriia 0030pa u mopora cpadbaThIBaHUS;

o [{eHna qocTymHa MHUPOKOMY KPYTY IMTOTPEOUTEIICH.

16



1.2.3. Ananu3 CYILLECTBYIOIUX peLIeHHi OXpaHHO-TOKapHOM

curHanuzanuu(OI1C)

BceM Hemano U3BECTHO O MOKAPHBIX M OXPAHHBIX CUTHAJIU3AIMI, HO MaJl0 KTO
3HAET O CYIECTBOBAHME HWHTEIPUPOBAHHOM CHUCTEMBI, BKIIOYAIONIE B cebe o00e
GbyHKUIMU 3a1UThl JoMa. [IpernmyiecTBOM TaHHON CHCTEMBI SIBJSIETCS €IMHBINA OJIOK
anmnapaTHOro U MPOorpaMMHOTO 00eCTIeUeHus.

CymectByert Bcero tpu tumna OIIC:

. [ToporoBeie OIIC - sBISIETCS HAUIPOCTEHIIEH CHUCTEMOM, KOTOpas
BKJIFOYAET CaMble IPOCTBIE JAaTYUKH, HOMEP WU aJgpec IOMEUIEHUS B KOTOPBIX HE
OINpeeNsieTcs, a JUIIb 0ToOpa)xaeT HoMep Huiekda u3BemaTenei;

o Anpecnbie OIIC - ye MO3BOJISET ONPENEIUTh MECTO BO3HUKHOBEHMSI
nokapa Wi IPOHUKHOBEHHUS HA TEPPUTOPUIO;

° Anpecno-anamoroBeie  OIIC - cuuTaercs camMbiM HAJICKHBIM W
3¢ ()EKTUBHBIM, CUCTEMA KOHTPOJII HEMPEPHIBHO AHAIM3ZUPYET BCIO MOCTYIAOIIYIO
nH(pOpMaIHNIO OT TATYMKOB

AnpecHo-ananorosbie OIIC o6namaeT psiioM NMPEeUMyIecTB, MO CPABHEHUIO C
OCTaJbHBIMH, @ 3TO PEIllIeHNuEe MPUHUMAET UEHTPaJIbHBIN MPOLIECCOpP, @ HE COOCTBEHHO
U3BEIATENb, YTO UCKIIOYAET JIOXKHbIE cpabarbiBaHus. JlaHHAsl cucTeMa MCKIIIOYaeT
HEUCIIPAaBHOCTh JATYMKOB, TaK KaK OHM HENPEPBIBHO MepeAaroT MHPOpPMALUIO Ha
KOHTPOJIbHYIO MaHENb, U B CiIy4ae OOHapy)XKeHHE HEUCIPABHOCTH Cpa3y COOOIIAET.
bnaronaps HaJlM4YuMI0O KOHTPOJIBHOM CHUCTEMBI, MOXHO HACTPOUTh YPOBHH
npeaynpexaeHus, Hanpumep "'Baumanue", "IToxap".

B npopaxe koHkperHoro anaiora OIIC He cymiectByer, Tak Kak BcCe
KOMITAaHUHU B O0JIACTH OXpaHHBIX M TOKAPHBIX CHCTEM IMPEAOCTABISAIOT Ha BHIOOD

MOKYTIaTeNI0, Kakoil PyHKIMOHAT OyIeT BXOAUTh B CUCTEMY UX MaKeTa.
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2.IIpoekTHbli pa3aen
2.1.Pa3paboTKa AIeKTPHUIECKOM CXEMBI i BBIOOP HEOOXOAMMBIX KOMITIOHECHTOB
2.1.1.Pa3paboTka CTpyKTypHOM CXEMBI

Ha ocHOBe pacCMOTpEHHBIX AaHAJIOroB OyAyT BbIOpaHbl HEOOXOIUMBIE
JaTYNKU, HO JJIs YIpaBJICHUS BCEMHU JaTUMKaMH MOTpeOyeTcsi YCTPOMCTBO,
CHOCOOHOE CUMTHIBaTh U 00pabaThlBaTh CHUTHAJIBI, a TakKe I[Epelarolue
YIPaBISIONIME CUTHAIBI HA YCTPOMCTBA BBINOJHEHHUS 33/1a4, T.€. MUKPOKOHTPOJLIED.

Hia OIIC notpebyercss naTyuk, PUKCUPYIOUIUI COCTOsHUE ABEpU (OTKpHITA
WIM 33KpbITa), a TakKe JaTYMK OIpPENeNICHUs TEeMIepaTypbl U BIAXKHOCTH B
OKPY’KAIOIIEM IPOCTPAHCTBE, 111 MOHUTOPUHTA O PE3KUX MOBBILICHUAX TEMIIEPATYP.
Taxxe crnenyer, oOecrneduT CHUCTEMY 3BYKOBOT'O OIIOBEIICHHUS U YCTPONCTBOM
yhpasieHueM. /{151 MOHUTOpUHTa cOCTOSIHUS cucTeMbl noTpedyercs XKK-nucnnei.

JUis cucTeMbl peryiupoBaHHs 00OrpeBa TEIUIbIX IOJIOB MOTpeldyeTcs yke
JATYNK KOHTAKTHOTO OMNPEJENICHUsI TEMIIEpaTypbl 00OrpeBa, a TaKXKe caM TEeTlUIbIi
M0JI, B Ka4€CTBE KOTOPOTO MOXET BBICTYIATh OO0 HAarpeBaTeNbHBIA 3JIEMEHT, a
TaKXKe yCTPOWCTBO ympasieHusd. Jlii MOHMTOPHMHIa COCTOSIHHSL ~ CHUCTEMBI
noTpedyeTcs TUCILIEH.

Jlis cucTeMbl aBTOMATHYECKOI'O OCBELIEHUS MOTpedyercs HH(PpaKpacHBIH
JATYMK MPUCYTCTBUS, @ TAKXKE OCBETUTEIIbHBIE 3JIEMEHTHI JIsl OTOOpaKeHUsl pabOThI
CUCTEMBI.

BceneactBue Toro, yto cineayer obecrneduTh 0€30MacHOCTh OT YAapOB TOKOM,
KOTOpbIE MOTYT MPHUBECTH K TpaBMaM WM (haTaJbHOMY HCXOJY, ObLJIO PEIICHO, HE
UCIIOJIb30BaTh HAIPSHKEHUE CETH JUIsi 0o0ecleueHus OCBEIEHUsS M HarpeBa IoJa.
[ToaTOMy, OBITIO PUHATO WCIIOJIH30BATh UCTOYHUK MUTAaHUSA Ha 12B u TokoM B 2A,
Tak Kak 5B HanpspkeHHs MUTaHUS C MUKPOKOHTpOJUIEpAa HE CMOXKET 00ecreduTb
JKEJIAEMOE OCBEIIEHUE U TEMIIEPATYpPY MoJa. /s yrpaBieHus1 BHEIIHENW HATPY3KOM, C

IIOMOIIBbIO MUKPOKOHTPOJIJIICPA, HOTpe6yeTC$I HCIIOJIB30BaHHUEC KIIIOYCBLIX DJICMCHTOB.
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I/ICXOI[H M3 BBIMICCKA3dHHOI'0O, MOXHO COCTAaBUTb CTPYKTYPHBIC CXCMbI JIJIA

KaXJIOM CHCTEeM, M300paKeHHBIX HAa pucyHKax 8,9 u 10:

Lamsk
TEMAE0aAT b
Sempouambo MUKDOKOHTOAED Amosefou Hazoebameersll
yrpabneHa FAEMEHT FPMEHT
Livenney

Pucynox 8 - CTpykTypHas cxema aBTOMaTH4eCcKoro 000rpesa mojioB

Hamik
AoUCmanbua
v Kraosebod
MurkpokoHmpoveD M

OcBemumernsHoi
FEMEHT

Pucynok 9 - CTpykTypHasi cCXeMa aBTOMaTHYECKOTO OCBEIIECHUS

LamHuK meMiIenamos!
{1 BraxHoCTY
Lfamyx Sempodcmto
OITKOBITOL G860 MUKDOKOHTOED yrpabnesua
Junmeg || Cuedaneroe
Sompodcmbo

Pucynok 10- CtpykrypHas cxema OIIC
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2.1.2. Bei6op HEOOXOAUMBIX KOMITOHEHTOB
Bb100p MUKPOKOHTpOJLIEPA

B kayecTBe MUKPOKOHTpOJUIEPA, IJISI YIIPABICHUS BCEMH CHCTEMaMH YMHOTO
noMa, Obita BbiOpana 8-OmtHass  Arduino ot  d¢upmer  Atmel.  [lannbrii
MHUKpPOKOHTpOJUIEp 00JagaeT BaXHBIM IPEHMYIIECTBOM, CIIOCOOCTBYIOIINM B
pa3paboTKe MaHHOTO MPOEKTa, a MMEHHO IIOJIHBIH KOHTPOJIb HAaJ BPEMEHEM WU
JUTMTEIIEHOCTHIO TIOJJa4W CHTHAJIOB.

Ocraercsi JMIIb ONpenenuThess ¢ BoiOOpoM cepuu Arduino. IIpeamonoxus
HEOOXOIMMO€ KOJHMYECTBO KOHTAaKTOB ISl pa3pabOTKM TpoekTa, Oblia BhIOpaHa

ArduinoUno, koTopas nzobpakeHa Ha pucynke 11.

Pucynok 11- Mukpokontposuiep ArduinoUno

PaccMmoTpum ee OCHOBHBIE TPEUMYIIIECTBA!
° [Tporneccop Ha 16MI'ni, 32K6 noctosiHHOM 1 2K6 onepatuBHON aMsITH;
° Hannuaue 20 mopToB BBOJ1a-BBIBOJIA, U3 KOTOPHIX: 6 aHAJIOTOBLIX BXOJIOB;

6 nudpoBbIX KaHANOB, oanepxkuBatomux [1IMM; 2 anmapaTHbIX pepbIBaHUS;

o OrpoMHO€ KOJIMYE€CTBO TOTOBBIX OUOIHOTEK;
. Brionae mpoctas nporpammuas cpena |IDE ¢ si3eikom Arduino C++;
o CoOcTBeHHOE HampsbkeHWe TnuTaHus B 5B, koTopoe  sBisieTcs

CTaHAAPTHBIM IJIA OOJILIITMHCTBA IIJIAT pacuinpCHurs, HAIIPUMCP JaTYNKOB,

L4 I[OCTYHHOCTB N CTOUMOCTD.
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Bri6op nucres

Jlist monuTopunra coctosinuil OIIC, a takke ynpapiieHHs 000IpEBOM TEIUIBIX
MOJIOB, MOTPEOYETCS UCMONIB30BaTh nucIiel. OcoObIX KPUTEPHUEB K BBIOOPY IUCILIES
He TpeOyeTcs, KpoMe KaKk HE0OXOIMMOE KOJIMYECTBO CTPOK M CTOJIOIOB JIJIsi BBIBOIA
uHbOpMAaIIUU ¥ BO3MOXKHOCTD 3aluThiBaTh 0T ArduinoUno.

B kauectBe aucruiest st BbIBoAa MH(OpMauu ObUIO PEHIEHO UCIOJIb30BaTh
16 xonTtaktHbIl LCD-auctneit WH-1602B3-NY G-CW, n3o0pakeHHBIN HA pUCYHKE
12. Hudper B nHazanue LCD-nmucmmnes o3HavaroT cienyromnme: 16-KoiamuecTBo
cToJIO1OB; 02- KOJMMYECTBO CTPOK. J[aHHBIA qucIield MOAACp>KUBAET JBa BapuUaHTA
napasuiesibHoro uHTepderica:

e 8-OuTHBIN, TJIe 32 OJIUH TAKT IepeaaeTcs 8§ OuT;
e 4-OuTHBIN, TJI€ 3a OJIUH TAKT nepeaaeTcs 4 oura.

B ucnons3zoBanue 8-OMTHOrO BapuaHTa mapajjieabHOTro uHTepdeiica Het. Tak
KaK YBEJIIMYMBACTCSA KOJMYECTBO HOXKeK Ha ArduinoUno muis ero mojkirodeHus:, a
BBIUTPHINIA B CKOPOCTH He Habmomaerca. Yactora OOHOBIEHUN CaMOTO AMCILICS
cocTaBiisier He Oousibiie 10 pa3 B CeKkyHIy, Tak 4TO OyJIeT HEBO3MOXKHO 3aMETUTh

qacCcTOTy OOHOBJICHHS JaHHBIX.

Pucynox 12- TekcroBbiii LCD-gucnneit WH-1602B3-NYG-CW

Kak oxazanoce mo3mHel, JaHHBIM AUCIUICH SIBJISICTCS HE ACTETHYHBIM M HE
yIOOHBIM B MOHTa)Ke, a Takke He xBaTaeT HOxeKk ArduinoUno. CrneactBrueM JaHHBIX
INPUYUH SBISICTCS CIWIIKOM OOJBIIOE KOJWYSCTBO ITOJKIIFOYACMBIX IPOBOJIOB K
ArduinoUno, a koHkpeTHO 12 KOHTAKTOB, AaK€ YUMTHIBAsA, YTO OyIE€M HCIIOJIb30BATh

8-OuTHBIN MapalyienbHbIN HHTEPGEHC.
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BceneacrBue storo  Ob1 mpuoOpereH  pomoiHuTensHO  12C-momysb,

M300paKEHHOTO Ha PUCYHKe 13.

Pucynok 13 - 12C-monyns mis LCD-gucnnies

JlaHHBI MOJyJIb TIO3BOJISIET HE TOJBKO YMEHBIIUTh KOJMYECTBO 3aHMMAEMbIX
KOHTakTOB Ha ArduinoUno u mpoBomoB 10 4, HO M B HEM TaKXe BCTPOCH
MOACTPOYHBIA PE3UCTOP, C MOMOIIBI0 KOTOPOTrO MOKHO PETyJIHPOBaTh SIPKOCTh

IIOACBCTKHU AUCIIICAH.

Br10op naTunka Temneparypsl

JIIst OTCIIe)KWMBaHMS W3MEHEHUS TEMIIEpaTyphl TEIUIOTO Tojia, MOTpeOyeTcs
WCIIOJIb30BAaHUE JaTYMKA TEMIEpaTypbl B a0OCONIOTHOM KOHTAaKTE€ C HarpeBaemMoun
MTOBEPXHOCTHI0. BBIOOp martumka TemmepaTrypsl sl 000TpeBa IMOJIOB 3aKIIF0UYajCs B
CJIEIYIONTUX KPUTEPUAX: JATYUK CIIOCOOEH 3aMepsATh TEMIIepaTyphl B Mpejenax oT -
10 no +40°C, uMeHHO B TakuX Mpejenax paboTaloT COBPEMEHHBIE TEPMOCTATHI JIJIs
TEIUJIBIX TIOJIOB, TaK Kak B TeMmieparype Ooisbmie +40°C HET HY»XKIbl, Manas
MOTPENTHOCTh U3MEPSIEMBIX TEMIIEpaTyp; KOPITYC JaTuyhKa JIOJDKEH OBITh TUIOCKHM,
JUTST BO3MOXXHOCTH 3aKPENHUTh €ro B IUIOTHYIO € 00OTrpeBacMOl IOBEPXHOCTHIO,
BO3MOXKHOCTh THUTaTh JaTdyuk HampsbkeHuem 5B ot ArduinoUno; mocTymHOCTB
natunka. COOTBETCTBYIOIIUM JaHHBIM TpeOoBaHusAM sBisiercs Aatuuk Dalas 18b20

(DS18B20), u uzo0pakeH oH Ha pucyHke 14.
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Pucynok 14 - Jlatunk Temnepatypst DS18B20

JlaHHBIM TaTYMK 00JaJaET CIECAYIOMIMMHI XapaKTepPUCTUKAMMU:
e Hanpsxenue nuranus: 3B-5B;
e Jlnama3oH u3MepeHus Temneparyp: ot -355 no +125°C;
e Tlorpemnocts n3mepenuii: +0,5°C;

Hatuuk o6Omagaer koprycom TO-92, uro Mo3BOJSET MOHTHPOBATh €ro Ha
mwiockue  moBepxHoctu.  Jatumk  DS18B20 oOmenuBaercs  gaHHBIMH - C
MHUKPOKOHTPOJUIEPOM,  HCIONB3YysA  MpoTokoi  uHTepderic  One-Wire, o
OJTHONIPOBOJHOM JIMHUU CBSI3U, YTO TMO3BOJISIET MCIOJB30BATh HECKOJIBKO JTATYUKOB

OJIHOBPEMEHHO.

Br16op HarpeBaTenbHOTO dJIEMEHTA

Kak u roBopuiochk paHee, Mbl OrpaHUYHIIM BBIOOP HAarpeBaTeIbHOTO dJIEMEHTA
10 NMUTAHUIO, @ KOHKPETHO 12B. Tak kak Bce CylIEeCTBYIOIINE aHAJIOTH TEIUIBIX MOJIOB
paccuuTaHbl Ha ceTreBoe HampsbkeHue B 220B, To cienyeT BBIBOA, UYTO HET
BO3MOYKHOCTH HCIIOJIh30BaTh MATOYHBIN HarpeBaTEIbHBIA TOJ WM WH(GPAKPACHBIM.
Eme oaHOM NpUYMHOM HE BO3MOXKHOCTH MCIIOJNB30BaTh JIAHHBIE TEXHUYECKUE
peleHre, 3TO HaJluyue B TNpoJake He MeHee IM HmHEGpaKpacHBIX II0JIOB, a
HarpeBaTeIbHBIX MAaTOB HE MEHEE 2M.

[TosToMy OBLIO pelIeHO MCIOIL30BaTh HArpeBaTeIbHBIN AJIEMEHT, KOTOPBIX B
MPOJIaXe OTPOMHOE KOJIMYECTBO W PAa3HBIX pa3MepoB, KaK H300paXCHHBIM Ha

pucynke 15.
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Pucynox 15 - [Ipumep HarpeBaTeIbHOTO dJI€MEHTA

Ho u 3aech BCIUIBLI OYE€HBb BaKHBIM KPUTEPHM TPH BHIOOpPE SJIEMEHTOB, a
MMEHHO ero 1eHa. HarpesarenbHbiil 271eMeHT pazMepamu 20 ¢M JJIMHOW U ITUPUHOM
18 cm Beixomur B 1200 pyOneit, uro B ABa paza OoJbllI€ IIEHBI CaMOIo
MUKPOKOHTpOJIIepa. B CBsI3M ¢ 3TUM OBUIO pEIIeHO, CaMOCTOSTEIBHO CHeiaTh
HarpeBaTeNbHBIH  dmeMeHT. CaMbiM  3(G(EKTUBHBIM W DKOHOMHYHBIM B
KOHCTPYHpPOBaHWE, OKa3aJloCh, TMpoIapamnarh JOPOKKA Ha (OJIBTHPOBAaHHOM

TCKCTOJHNTC.

Br16op ycTpoiicTBa ynpaBieHus

B kadectBe ycCTpoiCTBa yNpaBlieHWs, HCIOJB3YIOTCS OOBIYHBIE TaKTOBBIE
KHONIKM Ha 3aMblKaHWe, KOTOPHIE BO3BPAIAIOTCS HA HWCXOJHOE TIOJOXKEHHE.
EnuHCTBEHHBIMU KpUTEPUEM JIJISI UX BBIOOpA SBIISIETCS JIETKOCTh MOHTa)Ka HAa CTEHJIC
U HUX 3CTETUYHOCTh, @ TAaKK€ BO3MOXKHOCTH BBIJCPKUBATh HampsikeHus 10 SB u
HaJIM4YMeM aHTH Apebesra. Bwidbop mer Ha kHOmMKy PBS, paccumrannyro nHa 20B

KOTOpasi MpejcTaBiieHa Ha pucyHke 16.
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Pucynok 16 - Knonka PBS st ycTpoiicTBa ynpasieHus

Br16op naTunka npucyTCTBUSA

Hcxonsg U3 pacCMOTPEHHBIX BAPUAHTOB AATUYUKOB MPUCYTCTBUSA, B AHAIIU3E
CYUIECTBYIOIIMX pEHICHUH, ObUIO peuieHo BbIOpaTh WH(QpaKpacHbId JATYUK
npucytctBus win PIR-natyuk.

I'maBHbIMH KpuTepusMH BbIOOpa PIR-gaTumka ctamm: BeICOKHMII yros 0030pa
JaTyrKa; OoJsiblasi JaIbHOCTh OOHApPYKEHHUS; BO3MOXHOCTb PETyJIMPOBAaTh BpeMs
3aJIepKKM Ha BKJIOYEHUE M YyBCTBUTEIBHOCTH CEHCOPA; HU3KOE MOTPEOICHUE TOKA;
HarnpsbKeHue nutanus 5B, i Bo3MokHOCTH nuTaTh 0T ArduinoUno; Bo3MOXKHOCTb
paboThI ITPYU HU3KUX TEMIIEPATYpPax; a TAKKE MUHUMAJIbHbIE (PUHAHCOBBIE 3aTPaThI.

Bcem 3TuM KpuTEpHsIM COOTBETCTBYET WIMPOKO pacnpocTpaneHHbi PIR-
natunk HC-SR501.Ero ocHOBHBIE XapaKTepUCTUKH:

e Hanpsixenue nutanusi: 4,5B-20B;

e Tlotpebnsiemblil TOK Ha BbIxoje: 60MA;

e Jluctanuus ooHapyxeHus: 3-7M;

e VYron obHapyxkenus: 10 120°;

e JIIUTENBbHOCTH UMITYJIbCA MIPH 0OHapyskeHuu: 5-200cek;
e PabGouas Temnepatypa: ot -20 1o +180°C;

e Cpennsia croumoctb: <100 pyoOiieit.

PerynupoBka JIIMTETBHOCTH HUMIIyJibCa W JAWCTAHIMH  OOHApYKEHUS
HACTPaMBaeTCs BCTPOCHHBIMU IEPEMEHHBIMU pE3UCTOpaMU Ha 3aJHEl mnaHenu

JaTurKa.
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[IpencraBien qaTuuk Ha pucyHkax 17 u 18.

NHdpakpacHbIii AaT4MK ABUKEHUS

JInH3a ®peHens (pacceuBatoLas)

Pucynok 17- PIR-matuux HC-SR501 co cHsTo# TuH301 DpeHens

Perynuposka 4yBCTBUTENBHOCTMN

Perynuposka BpeMeHun

Yun ynpasnexus BISS0001

Perynsatop 3 B

Pucynox 18- PIR-gaTtunk HC-SR501 ¢ oGpaTHO# cTOpOHBI

BLI60p OCBCTHUTCIIBHOI'O 3JICMCHTA

Hcxons #3 CKa3aHHOrO paHee, Mbl OTPAHUYWIM BBIOOP OCBETUTEIHLHOIO

3JIEMEHTA IO MUTaHMI0, a KOHKpeTHO 12B. Tak Kak Bce CYIIECTBYIOIIUE OBITOBBIC
OCBETUTENIBHBIA TPHOOPHI, TAKUE KAK JAMIbl HaKaJIMBAHUS, MUTAIOTCS OT CETEBOTO
HanpspkeHuss B 220B, To crmenyer BBIBOJA, YTO HET BO3MOXHOCTH HCIOJIb30BaTh
OBITOBYIO OCBETUTEIBHYIO TEXHUKY. KpoMe Kak uCIoyib30BaTh CBETOAMOHBIC JICHTHI.
B kadectBe kpuTepus BbIOOpa CBETOMMOIHOW JICHTHI SIBISIETCA €€ HeOOobIIast

CTOMMOCTB, BO3MOXHOCTb ITOKYIIKH MCHBIIC IMm ,I[JII/IHOI\/'I, TaKk Kak B OOJILIIMHCTBE
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MarasuHOB HPOAArOT IO MCTPAXKY JICHTBI, IMTAHHUC OT 12B, a TaKXK€ MHMHHUMAJIbHOC
KOJIMYCCTBO HOTp€6JIeHI/I$I MOINIHOCTH OT HCTOYHHMKA ITMTAHHA. BBI60p JEI' Ha

cBeToAnoAHY10 JeHTy SMD3528-600W-12B, nzobpaxennoii Ha pucynke 19.
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Pucynox 19 - Ceetogunonnas neara SMD3528-600W-12B

JlanHasi cBeTOAMOIHAs JIeHTa 00J1ajaeT CASAYIOIMMU XapaKTEPUCTUKAMU:
e BxoaHoe Hanpsikenue: 12B;
e MomHocTh Ha MeTp: 9,6BT;
e [loTpebmnsiembrit TOK Ha MeTp JUTHHBL: SOOMA
C yyeToM TOTO, YTO JIaHHBIC 3HAYEHUS YKa3aHbl HA METP JIJTUHBI CBETOUOHOM
JIEHTBI, MOKHO CJI€JIaTh BBIBOJ, YTO ISl HAIEr0O MCTOYHHMKA MUTAHUS, C BEIIMUUHOU
TOKa 2A, HE COCTaBUT TPyJa 3aMHUTHIBATh CBETOAUOAHYIO JICHTY MJIMHOW OKOJo 80

CM.

Bb160op KI1I04€BOTO 37€MEHTA

BreiBoga Arduino He crmocoOHBI OOECIEUYUTh MHUTAHHUE MOIIHOW HArPY3KUA U
HaMpsDKEHUs, TaK Kak TOK Ha BeIBojgax Arduino orpannden 40MA. B ato ciyuan, mist
yIpaBJieHUs] MOIITHOM HArpy3KH, SIBJSETCS MCIOJIb30BAaHHUE KIIFOUEBOTO JJIEMEHTa, B
pomu kotoporo Oyzaer Bwictynath MOSFET-Tpansucrop. D10 maetr BO3MOXKHOCTH
MOJKTI0YAaTh HArpy3Ky TOKaMu B HECKOIbKO ammep. Tpansuctop turma MOSFET
SBJISIETCS WJEaJbHbBIM BapuaHToM s ynpapieHuss [IIMIM curnaiom, Tak Kak OH

yYHIpaBJIACTCSA HE TOKOM, a4 IMOTCHIMAJIOM Ha 3aTBOPC. TeMm caMbIM MO3BOJISICT MaJbIM
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TOKOM Ha 3aTBOpE YNpaBIATh OOJBIIMM TOKOM Ha Harpy3ke. Eme onaHo
npeumyiiectBo  MOSFET-tpansucropa mepen pene, sBIsSeTcs Majloe TMajeHHE
HaIpsHKEHUs Ha HeM, OJ1arojjapsi MaJioMy COIPOTHUBIIEHUE UCTOK-CTOK Rpgon,

[Tpu BeIGOpe MOSFET-Tpan3ucropa, yToOBl OH HANpPSIMYIO OTKpBIBAJICA OT
MUKPOKOHTPOJUJIEpa, a Takke He ObUI0 HEOOXOAUMOCTH CTaBUTh Iepel HUM
OUMOJNsIpHBbIE TPAH3UCTOPHI WIIM JpaiiBepa, cieayeT oOpamarh Ha mapamerp Gate
Treshold (moporoBoe HampshkeHHE BKIIOYEHHS TPAH3UCTOPA), KOTOPBIN JIOJDKCH
OBITH puMepHO OT 1 10 4 B.

Taxke criegyer oOpaTuTh BHUMaHHE Ha Takoi mapametp, kak Drain current
(continiuous), KOTOpBI OMpeAeseT, KaKOW IPOJODKATEIBHBIA TOK CIIOCOOEH
Boiiepkath  MOSFET-Tpan3uctopa. B Hamem ciiydae, Tak Kak HCIOJIb3yeM
VCTOYHUK IMHUTaHMs TOKOM B 2A, To mapamerp Drain current goymkeH OBITh ¢ 3amacom
oonbie 30%.

Ucxonss w3  BeimieckasanHoro, Obi1 BeIOpan ~ MOSFET-Tpan3uctop

STP16NF06, xoTopsiit peacTaBieH Ha pucyake 20.

Pucynox 20 - CnpaBounsie nanasie MOSFET-Ttpansuctopa STP16NF06

Hanueiii MOSFET-Tpan3uctop 00yamaeT ClIeAyIOMMMHA BaXHBIMHA IS HAC

XapaKTEPUCTUKAMMU:
e COnpoTHUBJIEHUE UCTOK-CTOK B OTKPBITOM cocTosiHue: 0,10m
e TloporoBoe HampsiKEHUE BKIIOUEHHUS TpaH3uctopa: oT 2B go 4B

e MakcuMalbHBIN TOK CTOKA MPHU MPOJAOTKUTEILHOM OTKphITHE: 1 1A
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Br160op natunka OTKpBITOH ABEpU

B kauecTBe martumka (UKCHPYIOIIETO COCTOSIHUE JBEpU (OTKpBITA WU
3aKpbITa) MOKHO HCIOJIb30BaTh JIBa TEXHUUYECKUX PEIICHUS: T'€PKOH WIN JATYUK
Xomna. Ho BcTaeT Bompoc, 0 BO3MOKHOCTU PEryJIMPOBaHUS MOpora cpadaThIBaHUS
OXPAaHHOH CHCTEMBI U ee 6e30MacHOCTH. Eciii repKoH IpoCcTO NPOBOAUT TOK B CIIydae
NOJTHECEHUs] K HEMYy MarHuTa, B CIy4ya€ €clIM OH Ha 3aMbIKaHUE, TO
MUKPOKOHTpOJUIep (UKCUPYET, YTO JBEPh 3aKpbiTa. B ciydae OTKpBITHS IBEpH,
3aKpEIUICHHBII MarHuT OTXOJWUT OT TE€PKOHA M TOT Pa3MBIKAETCsA, TEM CaMbIM
MUKpPOKOHTpoJuiep (ukcupyer paspsiB. Ho B oTiinume ot natunka XoJuia, T€pKOH
Oyner (ukcupoBaTh, UTO JABEPb 3aKpbITa, MPHU JIIOOOM MarHuTe, MOJHECEHHOM K
HeMy. B cBOr oudepenp, ¢ MOMOIIBIO JaTyuMKa XO0JUla BO3MOXHO HAaCTPOHUTH MOPOT
BEJIMYMHBl MarHuTa, KOTOpbIA OyaeT ucnosib3oBaThCs. Takum oOpazom, Oyaem
UCIOJIb30BaTh AHAJOroBBIM aatyuk Xoswa. B kauectBe narumka Xomia ObUIO

pernieHo ucrnonb3oBaTh SS49E, KoTOpHIif peAcTaBiIeH Ha pucyHke 21.

Pucynok 21 - latunk XomnaSS49E

[Tpu oaHonoasipuom mutanue B 5B, ucxoms um ero datasheet, oGmamaer
CJIEAYIOIIMMU MTapaMeTPaAMMU:
e TlorpeGasiemblii TOK: OT 6 10 10MA;
e BrixomHoi Tok: 1MA;
e MaruauTHslil nnanasoH: ot £6501°c qo £1000I°c
e Bpewms oTkinka: 3mMc
OnHUM M3 €ro IUTIOCOB SIBIISIETCS MAJIOE€ BPEMSI OTKJIMKA, MO3BOJIAIOIIEE €T0

HCIIOJIB30BAaThH B OXpaHHOfI CHUCTEMC.
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Br16op natunka remnepaTypsl U BIaKHOCTU

B kagecTBe maTumka TemIiepaTypbl M BJIQKHOCTH HanOoJiee TMOMYJISPHBIMU
aBigtoTcs naruuku cepun DHT. B nanHoii cepun npucyTcTByeT ABa THUIA JAaTYUKOB
DHT11 u DHT22. KiroueBbIMUA OTJIMUUSAMH JAHHBIX JATYAKOB SBJISIFOTCA: HATYUK
DHT11 nenw3s sKCIUTyaTUpOBATh MPU MUHYCOBBIX TeMiieparypax; DHT22 cnocoben
3aMepsATh TEeMIEPaTypy M BIAXKHOCTh B JieciaThiXx Aoiisax; DHT22 sensercs Gomee
noporuMm, yem DHTI11. Tak kak, AaT4uK TeMIlepaTypbl M BIAXHOCTH OyAeT
UCIIOJIb30BAThCS B KadyecTBE (PUKCHUPOBAHUS MOXKapa, TO HYXKJa B HCIOJIb30BaHUE
OoJiee JOpororo aHajgora ormnajaaer. B pesynbraTe Oynetr ucmosibzoBatbess DHT11,

KOTOPBI N300pakeH Ha PUCYHKE 22.

Pucynok 22-Jlatunk Temneparypsl u Biaxaocta DHT11

KonkpeTHo pazbepeM mapaMeTphl JaHHOTO JaTYuKa:
e [luraromee HanpsokeHue: ot 3 10 SB;
e MakcumanbHoe oTpedeHre Toka: 2,5MA;
e Jluamna3oH uzMepeHus BiaxxHoctu: ot 20% a0 80%;
e JlnanazoH m3mepenus tremnepatypsl: oT 0 10 50°C.
Takke y4uThIBa€M, 4YTO MOTPEUIHOCTh U3MEPEHUM HAHHOTO JaTYMKA: MpPH
MU3MEPEHUN TeMnepaTypsl £2%, a Ipu U3MEPEHUU BIAXKHOCTH +5%.

Br160op curHanbpbHOTO yCTpOKCTBA

B xauecTBe CUrHaJIBLHOTO YCTPONCTBA TpeOYyeTCa UCIOJIb30BaTh TaKOW Mpuodop,
cpabaTbIBaHKE KOTOPOIO OBLIO JIETKO yCIbIaTh onosemienue cuctemsl OIIC.
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B kauecTBe CHTHamBHOTO YCTPOWCTBA OBLJIO PEIMIEHO UCIOJH30BAThH
AIEKTPOAKYCTHUYECKOE YCTPOWCTBO BOCHPOU3BEIACHHS 3BYKa, OCHOBAHHBIM Ha
KoJie0aTeIbHBIX CBOMCTBAX (PEPOMATHUTHBIX TUIACTHH, O] ICUCTBUEM MTEPEMEHHOTO
MAarHUTHOIO TMOJIS, CO3/1aBa€MOr0 BCTPOCHHOM MATrHUTHOM CHCTEMOW, H 3TO
ANeKTpoMarHuTHeIM u3nydarenr HCM wunum kak ero emie HaswpiBaloT 3ymmep. B

kadecTBe 3ymmepa Ob11 BeioOpan HCM1201A, nzo6pakeHHbIit Ha pUcyHKe 23.

Pucynox 23 - 3ymmep HCM1201A

Obnagaet ciaenyroIMHA XapaKTePUCTHKAMHU:
e PabGouee Hanpspkenue: 1,5B;
e Tok norpebnenus: 70MA;
e Pabouas gacrora: 2,411,
e MomHocTts uznyuenus: 75]J10.
Momnocts u3nmydeHus: 75/10, xoTopasi yka3blBaeT Ha TPOMKOCTb 3yMMeEpa,
MOXHO CpPaBHUTH C IIIyMOM, H3/IaBaéMbIM pPaOOTAIOIIMM MBLUIECOCOM, MOIIHOCTD

U3JTy4YEeHHs] KOTOPOTO paBHA 3TOMY K€ 3HAUYECHHUIO.
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2.1.3.Pa3paboTka MpUHIMUIHATILHONW CXEMBbI

[Ipu pa3paboTke MNPUHIUIHAIBHON DSICKTPHUUECKONM CXEMbl HEMajo pa3
WCITOJIB30BAJICS TIOATATUBAIOIIMKA PE3UCTOP, TaK YTO CIEIYyeT 0003HAYUTH, JUISI YEro
OH HY)KCH M B KaKHMX CIy4asX CTOUT UCIOJIb30BaTh.

[ToaTsruBaronMii Pe3UCTOp HEOOXOAUM JJISI TOTO, YTOOBI TapaHTUPOBATh Ha
JIOTHYECKOM BXO0JI€ BBICOKHI MO0 HU3KUI YPOBEHB, B TAKUX CITyJasX Kak:

o HE COCIMHEH MPOBOJIHUK C JIOTHYECKUM BBIXOIOM;

o MOACOCIMHCHHBIN JTOTMYECKUH BBIXOJ HAXOJIUTCS B TaKOM COCTOSHHH,
IIPU KOTOPOM COIMPOTHBIICHUE MEXIY JIOTHYECKUM KOHTAKTOM M OCTAJIBHOM CXEMOM
OYeHb BeNWKO. DU3NYECKH peanu3yeTcsl 3aKpPhITBHIM TPAH3UCTOPOM B KIHOUEBOM
pEXHME;

o €CJIM Pa30MKHYT KJIFOUEBOM AJIEMEHT Ha JIOTUYECKOM BBIXOJIE, KOTOPBIM
YCTPOEH KaK OTKPBITBIA BHIBOJ] KJIFOUEBOTO AJIEMECHTA.

[Toaxmouenne LCD-mucrnes ¢ 12CmomyneM mpocTo, U OCYIIECTBIISCTCS IO
cleayrolIiei Taonuie:

Taomunal -Coequaenne koutaktoB LCD-nucmes ¢ Arduino

LLCD 12C moayas | Arduino Uno
SCL A5

SDA A4

VCC +5V

GND GND

Hcxons W3 BBIIIECKA3aHHOTO, TOATATUBAIOIIME  PE3UCTOPBHI  CIIEAYET
UCIONIb30BaTh B Jaruuke Xomna SS49E, narumke TtemmepaTypbl M BIAXHOCTb
DHT11, a taxke B marumke temmeparypbl DS18B20, uto nmaxke pekoMmeHmyeTcs: B

CIIPAaBOYHBIX JAaHHBIX, U ITIOKA3aHbI HUXKC:
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VDD VDD

§ s« 1Pin

MCU |—=— 22— | DHT 11

4Pin

GND

Pucynok 24 - Cxema noaxnrouenus DHT11

Vi

4Tk PARASITE POWER CIRCUIT - CONTROL LOGIC D518B20
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a0 RMAL Vs . sﬂn m REGISTER (EEPROM)

_?}' r.»$ PORT ALARM LOW TRIGGER (T.)

SCRATCHPAD [ REGISTER (EEPROM)

L J

Voo POWER- COMNFIGURATION
" SUPPLY SENSE REGISTER (EEPR:OM)

v
']

A

B-BITCRC
GENERATOR

Pucynok 25 - Cxema nonkmrouenus DS18B20

Taxke, clieAyeT HCIIOIB30BaTh MOATATHBAIOIINE PE3MCTOPHI HAa KHOIKaX B
CHCTEME YIpaBJICHHE, OJHAKO OyJeM HCI0Jb30BaTh BCTpOCHHBIE B Arduino

MOATATUBAIOIIUE PE3UCTOPHLI, IIPU IMTOMOIITH HpOFp&MMHOfI YqacCTH.

B mnens 3arBopa MOSFET-Tpan3ucTopa, TakKe JKeJIaTelIbHO ITIOCTaBUTh
CTATHBAIOIINN PE3UCTOP MEKIY 3aTBOPOM M HCTOKOM, OJIaromapsi MCIOJIb30BAHUIO
KOTOpOro OyJeT TapaHTUPOBAHHO YJEPKHBATHCS HU3KUN ypOBEHb Ha 3aTBOpPE B
OTCYTCTBHE CHTHaJla BBICOKOTO ypoBHS OT camor Arduino. JlaHHBIM crocoOom
MPENIOTBpAIacTCs  CaMOMPOU3BOJBLHOE BKIIOUCHHE TpaH3WCTOpa. BennuuHa

pesuctopa Oepercs mnpumepHo 10kOm. B paspeiBe 1emu 3aTBOpa TaKKe
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PEKOMEHAYETCSl UCMOJB30BaTh pe3uctop HomMuHamoM oT 50 mo 150 Om, xoTopbiit

o0ecrneunBaeT 3alUTy MUKPOKOHTPOJUIEpA OT KPAaTKOBPEMEHHBIX BEIOPOCOB TOKA.

p—————
+12 W
= | m
=
I
o
|_
=
C
e
MOSFET e =
D) T
PIN (P [=F] o II 5
. il
- I L P 'G
o ~100
k= R2 =
3
] ~10k
<L 12V
-} -

GHD
Pucynox 26 - Cxema noaxntouenusi MOSFET-Tpanzucrop STP16NF06

[TomHas cxema dJEKTpUYECKas MPUHIIMIHAIBHAS TPUBEICHA HAa PUCYHKE 27.
Odopmiienne cxembl Mpou3BoAWIOCH B mporpammHoit cpege KOMIIAC-3D.

[lepeueHb >7IEMEHTOB MPE/ICTABJICH B MPUJIOKEHUU 1.
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2.2. Pa3paboTka KOHCTPYKIIMH YCTPOMCTBA

B kauecTtBe cTeHaa, s pa3pabOTaHHON CUCTEMBI, ObUIO pPELIEHO coOpaTh
MaKeT, COCTOSIUIMN U3 JABYX OTHeieHU. B olHOM oTaeneHue OyIyT paclojioKeHa
MakeTHas Tuiata W cama Arduino, a Bo BTOpOM OTACIEHHE BCE HCIOJIb3yeMbIC
natuvku. Ha nHe cexuuu pacmnonoXkuTh o0orpeB nona. B xauecTBe marepuana Juist
cOOpKkU CTeHAa, ObUI0 MPEeIIOKEHO JHUCTOBOE oprcTekio. OpHako, u3-3a
npucyTcTBus B cucteMe PIR-maTdnka, mOCTOSIHHO (PUKCHPOBANIOCH HATMUME 00BEKTa
32 CTEHKaMH CTE€HJA, YTO IPUBOJWIO K IOCTOSHHOMY CBEUYEHHIO CBETOAMOIHON
nentol. [losToMy B KadecTBe maTepuaina JJjisi CTeHAa, ObUIM HUCIoiab30BaHbl MJ[D
NaHEeIW, U3-32 Majod CTOMMOCTH JAHHOTO MaTepuala, a TaKKe IMPOCTOThI cOopa
CTEH/1a © MOHTUPOBAHMS BCEX 3JIEMEHTOB CXEMBI.

Pa3paboTaHHblii MakeT, ¢ y4eTOM JAOCTaTOYHOIO MECTa JUIsl PaCIHOJIOXKEHUS
BCEX DJIEMEHTOB CXE€Mbl M TOJIIMHBI Marepuana S5mM, Obl1 odopmileH B
porpaMmMHON cpenie aBTomaTuzupoBaHHoro mnpoektupoBanus KOMIIAC — 3D B

JIBYX TIPOEKIUAX U MPEACTaBIEH HAa PUCYHKE 28.
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Pucynoxk 28 - COopouHbIii yepTeK MakeTa

Ha ropu3oHTaIIbHOM NpPOEKIHMM 4YEpTEkKa, NpaBas 4YacTh SIBISECTCA MEPBOU
CEeKLIMEN CTEHJA, a JIEBas 4acCTh SBJSAECTCA BTOPOW CeKluer creHpa. Ha kpelmike
nepBoi cekmuu Takxke Oynet BMoHTHpoBaH LCD — aucreii(pazmepsr 70Mm*24mm),
U CHCTEMa yMpaBJICHUsI(IMaMETPOM KHOIOK paBHBIM 9Mmm). Pasmepamu 30Mm*S50MM,
Ha (PPOHTAIILHOM MPOEKIMU, U300paKeH IBEPHOM MpPOeM, B KAaYECTBE HMHUTALIUU

BHCAPCHUA B IIOMCIICHUA JIA OXpaHHOﬁ CHCTCMBHEI.
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2.3. Pa3paboTka mporpaMMHOM 4aCTH yCTPOMCTBA

[lepen HanucanueMm MNPOrpaMMHOM YAaCTH, CIEAYET COCTABUTH aJTOPUTM

BBIITOJIHCHU S

KOMaH]I.

Bcnencrsue

HallIIAHOCTH MW IIPOCTOTHI

HaItCaHHus

MIPOTPAMMBI, JTYUIII€ BCETO MPEACTABUTH ATOPUTM C TTOMOIIBIO OJIOK-CXEM.

Lucmeng O

Hayaan

e B e
SOOI O RG

i

HET

TR

:1

CyumaBanue Sroda

KHORKY

Al sapinin©

Cvnmafanie Sroda

HERKL

dn

Bpers wa nokugasie

ROMEWERLT

Cizagsyaayus Bkopyena

HEM

Ko anxama?

Cyumudanne © gamyuka

Xoang

Bpena wa Gurnyenye

CUZHETU T

B moyenye cuznanuaay vy

Binpusgye
gnalieuenys

/l\

1T RA T GKOHET ¢

Pucynok 29- bnok-cxema anroputma nporpammsl OIIC
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OmKI0YeH Bknwyen

Pucynoxk 30 - brok-cxema ajnroputMa nporpaMmmbl aBTOMaTHYECKOTO

OCBCIIICHUA
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Pucynox 31 - biok-cxema airopuTMa mporpamMMbl peryJIupoBaHus 000TpeBa

I10J1a

Ilocne cocraBineHuss anropuTMOB, MOKHO NPUCTYIUTh K HAIMCAHUIO CaMOU

IIPOTPaMMBI.

B xaxmoi u3 mporpaMM NpHUCYTCTBYET KOMMEHTAPUH, OMUCHIBAIOIINE TE WIIU

HHBIC IIPOUCCCHI, IIPOXOAAIIHNC B HEH.

B mporiecce coctaBieHust mporpaMM ObLTH MCIOJIb30BaHBI OMOTMOTEKH, TaKne

KakK:

. OneWire - cramgaptHas OuOnMoTeka, co3maHHas kommanmein Dallas

Semiconductor mist perynaupoBaHus pa3pabOTaHHOTO UMM TPOAYKTa, K KOTOPOMY

OTHOCHTCS AaT4uK Temmnepatypsl DS18B20;
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o PID_v1 - nannas 6ubnumoreka mpezactasisieT coboil perymstop HINM
CUTHAJIa, B 3aBUCUMOCTH OT U3MECHEHHS TTapaMeTpa TeMITepaTyphl;

o DHT - Oubnuoreka s yIpaBlICeHHS JaTYMKaMU TeMIepaTypbl U
Brnaxxuoctu DHT, B Hamem cnydae, ato gatunk DHT11;

o Wire wu LiquidCrystal 12C - Oubnmuorekn npeqHa3HAYCHHBIC IS
ynpasneHus: LCD-nucmies ¢ BcrpoeHHbM 12CMoaynem.

o EEPROM - Gubnmorexa mjig 3alucu B SHEPrOHE3aBUCUMYIO IaMSTh
Arduin0 maHHBIX, KOTOpPBIC NP €r0 OTKIIOYCHUS HE TEpseT JAaHHBIC, 3allUCAHHBIC B
Hee. JlaHHoW OuOnIMOTEKOM OyneM TOJB30BAThCS JUISL  3alUCU  KeJlaeMOM
TeMrepaTypbl oborpesa moia. CTOUT TakKe OTMETUTh, 4TO YacThie 3anicu EEPROM
HE PEKOMEHAYETCS, TaK KaK OHa IMOJIC)KUT CTAPCHHIO, T.€. UMEETCS OTPaHHYCHUC
MAaKCHMAJIBHOTO KOJIMYECTBA 3aIIMCEU B HEE.

Ucnons3oBanus [T1]] perymnstopa B cucteMe aBTOMaTHYECKOro 00orpena moJjia
oOyCiioBJIeHa TE€M, YTO Hallla CHCTeMa WHEPIHUOHHASs, W BO3MOXKHBI KOJICOAHUS
TEeMIIEpaTyphl, TO U U3MEHEHHE 000TpeBa 10JIa TOKE JOJDKHO OBITh KOJIeOaTeIbHbIM,
npUYeM KakIoe HOBOE KojicOaHue OyaeT 3aBHUCETh OT M3MEHEHHUS TeMITepaTyphl.
[IN]] perymsaTop COCTOMT W3 TPEX OCHOBHBIX COCTaBIIIOIIMX, a ITO:
npornopiuuoHansHast — coctaBisomaa(Kp), wuHTerpanbHas —cocrapistoman(Ki) wu
muddepernmansias  cocrapisomasn(Kd). IIpu Manol pasHOCTH B MapameTpax
TEeMIIepaTyphl 3aJIaHHON U TEKYIEH MCIOJIb3yeT KOHCEPBATUBHBIC MAPAMETPHI, a TIPH
BBICOKOM PACXO0KJIEHUU B 3HAUCHHSIX UCIIONIB3YET arpECCUBHBIE MapaMeTphI.

B nanpHEWmeM OBLIO pemIEHO OOBEIWHUTH CHCTEMY aBTOMATHYCCKOTO
ocsemienus ¢ cuctemoint OIIC u cuctemoit aBToMaTuecKoro 00orpeBa TeIioro mosja.
Jluctunr mporpamm aBTomatuueckoro oborpeBa mona u OIIC mpencraBiieHbl B

MPUJIOKEHUAX 5 U 6 COOTBETCTBEHHO.
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3. IlpakTrueckas peanu3aius IpoeKTa
3.1. 3roToBiieHUE CUCTEMBI

N3roToBieHre yCTaHOBKH OCYILECTBIISIIOCh B COOTBETCTBHE C pa3pabOTaHHOMN
MPUHIUITAAIBHON 3JIEKTPUYECKOM CXEMOM, MPEICTABICHHOW Ha pUCYHKE 27 Hu
MIEPEUHIO JIEMEHTOB, MpeIcTaBlieHHOM B npuioxkenue 1. [Ipu cbopke cTrenaa, OpL10
pelIeHo U3MEHHUTD €ro pazMephl. Bce n3aMeHeHus CBsI3aHbl C PSIOM NMPUYUH: OIIHOKH
npu cOope u3-3a yenoBeueckoro (aktopa; 00gyMaHHOE W3MEHEHHE Pa3MEpOB IS
0oJiee KOMITAKTHOTO PACIIOJIOKEHHUS DJEMEHTOB, a TaKXke H3-3a PEeIICHUS
polapanaTh CaMOCTOSITENIBHO TOJI U3 (POJIBIMPOBAHHOIO TEKCTOIUTA.

Pemienne He mokymarh rOTOBBIM BapUaHT TEIUIOTO IOJA, KAK OMHUCHIBAIOCH
paHee, MPUIUIO H3-32 COOOpaXEHWW COKOHOMUTH JIGHEr, TaK Kak IleHa Ha
o0orpeBaTeNbHbIC JJIEMEHTHI CIHUIIKOM BeiuKa. [lpuHuum mnpouapanbiBaHus

(bOHBFHpOBaHHOFO TCKCTOJIUTA IIPCACTABIICH HA PHUCYHKC 32.

Pucynox 32 - [Tpuniun nporapanbiBadusi GOJIbrHPOBAHHOTO TEKCTOJIUTA

MeTton BeIOOpa TOJNIIMHBI JOPOKEK OBUT paccuuMTaH W omucaH npauee. [[ms
HayaJyia, Hy)KHO OBLIO PaccuuTaTh OTHOCUTENbHBINA KO3 dumment K. Jnsa atoro, Obut
MIPOBEJICH MPOOHBIN AKCIIEPUMEHT Ha MEAHOM JOPOKKE TEKCTOIUTa JIMHHON 200 MM

u mupuHoil 4 MM nipu Toke 1,94A, umest nageHue Hanpsbkenus 39 mB.
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CHeI[OBaTeHBHO, COIIPOTHUBJICHUC JTOPOKKH:

_ 39mB
©1,94A

= 0,02 0Mm

Onpenenum koddPuieHT K 0OTHOCUTEIBHO JITTMHBI U ITUPUHBI JOPOKKU:

KeRe MM _ 4 021« 10-40m ™
N 200MMm M MM

Ha mnnomanke wmmumpunoi 144 mm w  mmHOM 155 MM paccuuTaem
COMPOTUBJICHUE U JUIMHY JJOPOKKHU MPHU TOJIIUHE TIOPOKKHU 1,5 MM, a TakKe ¢ y4eTOM

TOJIIMHBI "llapananku" paBHo# 0,5 MM.
144 mm * 155 MM

] ] E 4
: 1,5MM + 0,5MM 1,1+ 10%mm
R=K 1 =30
B 1,5MM M

IIpyn TommumHE MOPOXKKH B 1MM aHAJIOrMYHO IMPOBEI PAacyeTbl U IOJYYHII
cenyromue 3uadeHms: 1=1,5%10* My, a R=6 Om. Bbito peleno, 4To GyAeT CI0KHO
mporiapanars 15 MeTpoB JOPOKKH TOMIMHON 1MM, U ObuTo BhIOpaHa jyuHa 11Mm ¢
TOJIMHON 1,5MM.

B npanpheitmem, ObuM TIpollapamaHbl  JOPOKKH B COOTBETCTBHE C
pacCUMTaHHBIMHA 3Ha4YCeHHUSAMU. lIpakTudecku IMpoBEN 3aMep BEIMYHMHBI TOKA, MPHU
NaJieHuU HanpsbkeHuu Ha oborpesatene 4,72B. B pesynbrate monydyus BETUYUHY
TOKa paBHy1O 1,3A.

Hcxonss w3 mosydeHHBIX 3HA4YeHUN, OBLIO paccuuMTaHo, 1Mo 3akoHy Owma,

COHpOTI/IBJ'IeHI/IC HanCBaTCHBHOFO DJICMCHTA.
U 4,72B
I~ 1,3A

= 3,630m

OTnuyne CONPOTHUBICHHS TOJYYCHHOTO HAa MPAKTUKH OT COMPOTHBIICHUS
pPAcCYMTAHHOTO 3aKJIOYaeTCsl B TOM, 4YTO U3-3a YeJOBEYECKOro QakTopa W
YXYIIICHUST OCTPOTHI PE3HOTO JIE3BHS HEKOTOPBIC JOPOXKKH TOJIYYaUCh TOHBIIIE,
YeM PAaCCUMTHIBAIIOCH, OTCIOJA U YBEJIMUCHHUE COMPOTUBIICHUSI.

Takue smementsl kak ArduinoUn0 u gatymk TeMmepaTypbl W BIaKHOCTH

DHT11 pasMectwiin Ha CTEHJE MPU TMOMOIIU JIATYHHBIX IPOCTABOK HAa BHUHTHI
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auamerpoM 3mM. JlaTuuk TemMmeparypsl 3aKpenwyid  Ha UMUTHPOBAHHOM TEILJIOM
IOy IUIOCKOM CTOPOHOM, IIPEABAPUTEIBHO CMa3aB KOHTAKTHYIO CTOPOHY
TEPMOJIaTYMKA TEPMONACTOM JUIsl JIy4YLIEro TEIUIOBOIO KOHTaKTa C HarpeBacMowu
NOBEPXHOCThIO. OCTallbHBIE AJIEMEHTHl 3aKpPENWIM Ha CTEHIE TepMokieeM. Bce
IIPOBOJA OT JATYAKOB IIPOBENIM IOJ IPEABAPUTEIBHOM MOAPE3aHHBIMU KpasMU

CTCHKM MEXKJY IEpPBOM M BTOPOM CeKIUer creHaa. lIpakThdecku peanmn3oBaHHbBIN

cTeHa n3o0paxeH Ha pucyHkax 33, 34, 35 u 36.

Pucynok 33 - CHUMOK rOpU30HTaIbHON TPOEKLIUN
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Pucynok 34 - CHUMOK TIepBOI CEKIIUU CTEH/IA

Pucynok 35 - CHUMOK BTOpPO# CEKIIUU CTEH/1a
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Pucynok 36 - CHUMOK HMUTHPYIOIIECH OXpaHHYIO CUCTEMY JIBEPHU
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3.2. IIpoBepka 1 oTNaAKa MPOrpaMMHON YacTH yCTPOMCTBA

BcenenctBue Hanmwums BeposSTHOCTH BbIxoma u3 ctpos EEPROM, Obuto
pelieHo, He UCIOJIb30BaTh JAHHYIO (PYHKITHUIO.

Taxoxke, ObUTM TOAPETYIMPOBAHBI TIOPOTHM 3HAYCHHWM JaTdydka XoJia, TpH
KOTOPBIX MporpaMMa BbIaBaj COCTOSIHHE 3aKphITON ABepH. [JaHHoe neiicTBre ObLIO
MPOBEICHO OJiaroaps Cieayrolel mporpamme:

void setup()

{
Serial.begin(9600);

¥

void loop()
{
Serial.printIn(analogRead(0));
delay(500);
k
MenjieHHO OTBOASA W MOJABOJAS MArHWUT, 3aKPEIUICHHBIM HA JBEPH, K JATUUKY
Xoma, monydniad 3HadueHus B Serialmonitor, mpeacraBieHHbIe Ha puUCyHKe 37.
Hcxoas U3 MOJyYEHHBIX 3HAYEHUW, OTpelakTupoBai B nporpammHoM koae OIIC
pazOpoc mapaMeTpoB MPHU 3aKPHITOM JIBEPH.
Hnst varnmsaaoctu OINC, ObuT ycTaHOBIEH MOpPOT cpabaThIBaHUS TMOXKAPHOMN
curHanuzanuu B 28°C. JlaHHOe pelieHue, ObUIO TMPUHATO HCXOAS U3 CPEIHEro
3HA4YCHUS] KOMHATHOW TeMIepaTypbl, 4TOObI IaTUMK CpadaThiBaJl TIPU TEMIIEpaType

MIPEBBILIAIOLICH €€.
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Adev/ttylSEO

Sendl

505
445

C | = o

B (=
e |

Autoscroll |No line ending LI |9600 baud LI

Pucynok 37 - CuntanHble 3HaUeHUs qaTarka Xouia B Serialmonitor
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3.3. MHCTpyKIIMS 110 UCIIOJIB30BAHUIO MAKeTa

JlaHHBI MYHKT SIBASETCS 00SI3aTEIbHBIM JUJII PACCMOTPEHUS, TaK KaK MakeT
OyZAeT UCHOJb30BaThCS HE TOJBKO KAaK JEMOHCTPAIMOHHOE MocoOue A 00ydeHUs
CTYZCHTOB, HO U B Ka4eCTBE MPO(aruTalMOHHBIX MEPOMIPUITHIA IJI HIKOJIbHUKOB.

B wuHCTpyKuMHM 1O S3KCIUTyaTalliM CTeHAa OylIeT OIMCHIBaThCs KpaTKas
uHpopMarus, 00beMOM He Oosiee 4eM B OJUH JHCT. B kauecTBe mpenocTaBIeHHON
uHpopMaluu OyaeT GUrypupoBaTh TaKue BaXKHbIE MOMEHTHI Kak:

e (Cnoco0 BKIIIOUEHHUE KaXKI0M OTAEIBHO B3STOW CUCTEMBI YMHOT'O JI0MA;
e Meroa KOHTPOJIA U yIPABJICHUS apaMeTpaMy KaXkJ10M CUCTEMBI;
e ['papuueckoe N300paxeHUE PE3yJIbTaATOB KOHTPOJIS KaKAON U3 CUCTEM.

['0TOBBII1 BapuaHT MHCTPYKIMU MO MCIOJb30BAHUIO MAKETa CHCTEMBbI YMHOTO

AoMa IIPCACTABJICH B IIPUIOKCHHUAX 3u4.
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4. be3onacHOCTh MPOEKTA

B mpormecce mpaktuueckoro cOopa MakeTa, BO3HHKAeT HEOOXOAMMOCTH B
UCIIOJIb30BaHUE PYYHOTO M AJIEKTPUYECKOTO HHCTpyMEHTAa. Bo Bpems ABMXKEHUs
3alpelaeTcss MepeHOCUTh WHCTPYMEHTHI MO HAMpaBlICHUIO K YEJIOBEKY KOJIOIICH
WIH PEeXYIIeW CTOPOHOM, TaK Kak CHOCOOHBI HaHecTW Bpea opranusmy. llepen
paboTON C ANEKTPUUYECTBOM CIIEAYET YOEIUThCS B OTCYTCTBHE Pa3pbIBOB HU30JISALMU
WIM caMoro kaOensi, a Takke B OTCYTCTBHE OTOJIEHHBIX MpOBOAOB. B ciyudae
OOHapy)KeHMsI ~ 3alaxa rapu, JAbIM HJIH HCKpPEHHEE, CleayeT 00eCTOUUTh CTEH]I.
Cnenyer yOenutbes, pu pabOTe C pyYHBIMH MHCTPYMEHTAMH, B HAJIMYME HA HHUX
M30JSIMMOHHOTO ciosi. B mpolecce pabOThl € MasuyibHBIM  aIapaToM, CIEAYeT
HaXOAUThCS B MPOBETPUBAEMOM IoMelleHnu. O0s3aTeNIbHBIM YCIOBUEM B MpOIIEcce
NaiiKy, SIBISIETCA HAIWYUE OYKOB PECIHPATOPOB, JUIS MPEIOTBPAIICHUS MOTa aHHs
ucHapeHuil B riaza. B ciayyae BOZHUKHOBEHUS TPYIHOCTEH AbIXaTEIbHOTO MpoIecca,
ClIelyeT IPOBECTU 3aMEHY pECIpPaTOopa.

Cnemyer He J[OMyCKaTh JOJTOBPEMEHHOE HArpeBaHWe KOMIIOHEHTOB B
npouecce Malku, Tak KaK MOYET NMPUBECTH K UX BBIBOJAY M3 CTpPOs 3JIeMEHTOB. B
cllydae TOTMaJaHue MasuIbHBIX KHUCIOT Ha KOXY, CIeAyeT He3aMEIJUTEIbHO CMBITh
BOJIOM.

[lepen 3anuTHIBAHUEM CXEMbI HEOOXOAMMO YCTPAHUTh PAa3pbIBbI MIIM 3aMEHUTH
OTCYTCTBYIOIIIME TPOBOAHHWKH, TpPHU HX OOHApYy)KEHHWE B TIPOIECCe MPOBEPKHU
LEJIOCTHOCTU BceX MNpoBOAHUKOB. [locie uero moaxmiounTh nutanue. Ecmm xe,
HEUCITPaBHOCTh CXEMbI OblIa OOHapyKeHa B MpoIecce padOThl, HEOOXOIUMO TYT K€
OTKJIFOUYUTh CXEMy OT WCTOYHWKA IMUTAHUS, TOCJE Yero MPOU3BECTH YCTPaHEHHE

HCIIOJIad0K.
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3aKII0OYEHUE

B xome BemomHeHus OakamaBpCKOM paboOThI, ObLIa TpoOBeAeHA paboTa II0
UCCIICIOBAHUIO CYIIECCTBYIONIMX (YHKIIMHA CHCTEMbI YMHOTO JIOMa, PAaCCMOTPEHBI X
IUTFOCHI ¥ MHHYCBI. VICX0/1s1 M3 pacCMOTPEHHBIX YK€ CYIISCTBYIOIMIMX CHCTEM YMHOTO
J0Ma, OBLJIO OmpesesieHo HauboJiee MEPCIEeKTUBHOE pa3BUTHE Mpoekta. Ha ocHoBe
NOJYYCHHOW uHpopManmu Oblla 00OCHOBaHA AaKTYyaJIbHOCTh JIAHHOW TEMBI.
Paspaborana cxema »JJeKTpHYeCKas MPUHIMIHKAIbHASA. Bce aeMeHTh Obun
noo0paHbl UCXOAS M3 HEOOXOJMMBIX MapameTpoB. Takke ObBUT CKOHCTPYHPOBaH
COOpOUYHBI YEPTEXK CTEHNIA, HA KOTOPOM DPa3MEMIAIOTCSI BCE JJEMEHTHI CHCTEMBI.
Pa3zpaboran ajropuT™M HpoOrpaMMHOM YacTH I (DYHKIMOHHPOBAHHUS KaXIOW W3
nojicucTeM. Ha OCHOBE TOJy4eHHOTO alTrOpuTMa OBUIM COCTaBIICHBI MPOTPAMMBI
OTICIBHBIX TOJCHCTEM M WX IICHTpaiM30BaHHAas Bepcus. [IpomsBeneHa oOICHKA
Oe3ormacHocTH mpoekTa. Taxke ObUTa cOCTaBJIeHA KpaTKasi HHCTPYKITUS TT0 TIPaBHJIaM

9KCILTyaTallu MaKeCTa.
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=7 SEC SS49E

- BT SLBCTIGHC . Linear Hall Effect Sensor

Pinning

3
Pin Description
Name No Status Description
Vdd 1 P Power Supply
Gnd 2 P IC Ground
Chatput 3 o Crtput
Absolute Maximum Ratings
Parameter Svmbol Value Units
Supply Voltage (operating) Ve 8.0 v
Chrtput Current Lot 20 mA
Opetating Temperature Range Ta -40-85 C
Storage Temperature Rang Ty -63~130 C
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SS49E

Linear Hall Effect Sensor

Electrical Characteristics (TA=25"C, VOC =5.0\)

Parameter Symbol Test Conditions AMin | Twp | Max | Umnits
Operating voltage Veo Operating 30 6.5 v
Supply current | Average 4z 8.0 ma
Chatput Current Ionr 1.0 15 ma
Besponze Time Tack 3 uS
Cruiescent Cutput Voltaze o B=0G 225 | 25 [ 275 | W
Sensitivity £ Vot Ta=257C 1.5 18 20 | mViG
Mm Criput Voltage B=-1500G .85 v
Max Chuipnat Volta ze B=1500G 421 v
Performance Characteristics
5 w30
hEli.l
et 2 3 I - o5
&3 §~ ==
F::
I,--—:; 9 A 3.0
= =
B 1 o
G L1 | [ [ | 5
l] . DI 2 |:| 1 1
=100 -80 -B0 -d0 -20 0 20 40 @0 8D 10D ’ d 5 5 5 5 g
Field [ntensity (mT) Ohperating voliags
a 55 —
- 5.0 = -BrllIIE
~1T £= i s
= = ot a0
—f v 35
H Wosp b
51 = 25 — | T
? 8 = 2o
g Do -
Al = 10
& , , B s [
&3 & 0o
430 5.00 3,50 6. 00 -0 -2 0 w4 & @
Clperating voltage (V) Temperature
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'?g]s c SS49E

S ELECTAORICS Linear Hall Effect Sensor

Package Information

Package UA, 3-Pin 5IP:

_ o 1001
= F: B L
g e A 32210 1
a5 = 1401
— o
0 ul ul 4504 10
N4 S st
40101
il (]
Hall plate Location
[
40F = Active Area Depth: 0.54{ o)
iy et I
L " "“:]:“ I_ o+ e
OO0 1 a *® F G x1
]
3-04 I [
1] [ (3 R Y gz
—-I-... H R [
QIEE0.05 b [
3-04 | [T
- ites:
= 1}. Controdling dimension : mm ;
H 2). Leads mmst be free of flash and plating voids
- 3). Do oot bend leads within 1 nm of Lead o packaze interfacs ;
- 4). PINOUT: Fnl WID
Pnl &D
Pin3 Output
Miaricins:
44E - Code of Dievics;
ooy — Produoction Lot ©
L J___*
T 117
Ordering Information
Part Mo. Ph-ee Temperamrs Code Package Code Packinz
S549E TES -40°C o B5°C TO-82 Bulk, 100 pisces hag
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PRELIMINARY

- DS18B20
= DALLAS Prog@rammable Resolution
W' SEMICONDUCTOR 1-Wire® Digital Thermometer
www.dalsemi.com
FEATURES PIN ASSIGNMENT
Lmque 1-Wire mtﬂ'farerequn'es only cne BOTTOM VIEW
port pin for communication
* Nultidrop capability simplifies distributed
temperature sensing applications

= Pequires no external components

*  Can be powered from data line. Power supply
range is 3.0V to 5.5V , "

»  Zero standby power required DSIEE ‘i‘; To-92

*  Measures temperatures from -55°C to g8
+123°C. Fahrenheit equivalent 1z -67°F to
+257°F we (11| g | [[Ine

»  #0.5°C acouracy from -10°C to +283°C

*  Themmometer resolution is programmable ne [11])2 7 [T ne

from 9 to 12 bits N _ vee (1|2 g [ [[]nc

= Converts 12-bit temperature to digital word in
oa [ 1] ]|4 s [[[]eno

750 ms (max.)
= User-definable, nonvolatile temperature alarm
settings o DS18B20Z
»  Alarm search command identifies and 2-Pin SOIC (150 mil)
addresses devices whose temperafure 13
outside of progranmed limits (temperature PIN DESCRIPTION
alarm condition) GND - Ground
*  Applications include thermostatic controls, DO - Data InfOut
mdustrial systems, consumer products, Voo - Power Supply Voltage
thermometers, or any thermally sensitive NC  -MNo Comnect
system

DESCRIPTION
The DS12B2) Digital Thermometer provides 9 to 12-bit (configurable) temperature readings which
indicate the temperature of the device.

GND
na]l
VoD L

Information is sent to'from the DS18B20 over a 1-Wire interface, so that only one wire (and growmd)
needs to be comnected from a central microprocessor to a DS18B20. Power for reading, writing, and
performing temperature conversions can be denved from the data line itself with no need for an external

POWET S0UICE.

Becanse each DS18B20 contains a umgue silicon senal mmber, nultiple DS18B20s can exist on the
same 1-Wire bus. This allows for placing temperature sensors in many different places. Applications
where this feature 13 useful inchude HVAC environmental controls, sensing temperatures mside buldings,
equipment of machinery, and process momtering and control.
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DE1EB20

DETAILED PIN DESCRIPTION Table 1

PIN PIN
SPIN SOIC | TO92 | SYMBOL | DESCRIPTION

3 1 GND Ground.

4 2 DQ Data Input/Output pin. For 1-Wire operation: Open
dram. (See “Parasite Power” section.)

3 3 Voo Optional Vpp pin. See “Parasite Power” section for
details of connection. Vpp nmst be grounded for
operation in parasite power mode.

D518B20Z (8-pm SOIC): All pins not specified m thas table are not to be connected.

OVERVIEW

The block diagram of Figure 1 shows the major components of the DS12B20. The DS18B20 has four
main data components: 1) 64-bit lasered ROM, 1) temperature sensor, 3) nonvolatile temperafure alarm
triggers TH and TL, and 4) a confimuration register. The device denves its power from the 1-Wire
mmﬂnmlcmmnhnrbt storing energy on an internal capacitor duning periods of time when the signal line
is high and continues to operate off this power source during the low times of the 1-Wire line until it
retumns high to replemiszh the parasite (capacitor) supply. As an altemative, the DS18B20 may also be
powered from an external 3 volt - 5.5 volt supply.

Commmmication to the DS18B20 is via a 1-Wire port. With the 1-Wire port, the memory and confrol
fimctions will not be available before the EOM fimetion protocel has been established. The master must
first provide one of five ROM function commands: 1) Fead ROM, 2) Match FOM, 3} Search ROM, 4)
Skip ROM, or 5) Alarm Search. These commands operate on the 64-bit lasered ROM portion of each
device and can single out a specific device if many are present on the 1-Wire line as well as indicate to
the bus master how many and what types of devices are present. After a ROM finction sequence has
been successfully executed, the memory and control fimetions are accessible and the master may then
provide any one of the six memory and contrel fimetion conmmands.

Cne contrel function command mstmets the DS18B20 to perform a temperature measurement. The result
of this measurement will be placed n the DS18B20°s scratch-pad memory, and may be read by issuing a
memory function command which reads the contents of the scratchpad memery. The temperature alarm
triggers TH and TL consist of 1 byte EEPROM each. If the alamm search command is not applied to the
D518B20, these registers may be used as general purpose user memory. The scratchpad also contains a
configuration byte to set the desired resolution of the temperature to digital conversion. Wnting TH, TL,
and the configuration byte is done using a memory fimction command  Read access to these registers is
through the scratchpad. All data is read and written least significant bit first.
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D51EB20

For simations where the bus master does not know whether the DS18B20s on the bus are parasite
powered or supplied with external Vo, a provision is made in the DS18B20 to signal the power supply
scheme used. The bus master can determune if any DS18B20s are on the bus which requure the strong
pullup by sending a Skip FOM protocel, then issming the read power supply command After this
command 15 1ssued, the master then 13sues read time slots. The DS18B20 will send back “07 on the
1-Wire bus if it 15 parasite powered; it will send back a “17 if it is powered from the Voo pin.  If the
master receives a 0" 1t knows that 1t must supply the strong pullup on the D) line durmg temperature
comversions. See “Memory Command Funetions™ section for more detail on this command protocol.

STRONG PULLUP FOR SUPPLYING DS18B20 DURING TEMPERATURE
CONVERSION Figure 2

+3\ - +5.5V
DS18820

+3W - +5.5V i I:
4Tk GEM DJ?' 47‘-’1-
uP '

1o

USING Vpp TO SUPPLY TEMPERATURE CONVERSION CURRENT Figure 3

TO OTHER
DS18820 1-WIRE

DEVICES

+3W - +55Y

4.7k

Voo
o L ——C ExTERNAL
uP - ! Y +5 5V
SUPPLY
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DS1EB20

ABSOLUTE MAXIMUM RATINGS*®

Voltage on Any Pin Felative to Ground 0.5V to +H5.0V

Operating Temperaturs -35°C to +125°C

Storage Temperature -35°C to +135°C

Soldering Temperature See J-STD-020A specification

* Thus 15 a stress rating only and fimetional operation of the device at these or any other conditions above
those indicated i the operation sections of this specification is not implied Exposure to absolute
maximum rating condiions for extended periods of time may affect reliabality.

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER SYMBOL | CONDITION | MIN | TYP | MAX | UNITS | NOTES
Supply Veltage "o Local Power 30 35 W 1
Data Pin DQ 03 +5.5 v 1
Logic 1 Vi 22 Verl v 12
Logic 0 Vo 03 + 8 v 1317

DC ELECTRICAL CHARACTERISTICS (-95°C to +125°C; Vpp=3.0V 0 5.5V)
PARAMETER SYMEBOL | CONDITION | MIN | TYF ]LL-‘L__‘C UNITS | NOTES
Thermometer Emror t=mE 10°C to +85°C + C

-55°C to +125°C 2
Input Logic High Vi Local Power 232 55 V 12

Parazite Power 30 vV 1.2
Input Logic Low Vo -0.3 +H).B V 137
Sk Current I V=04V A0 mA 1
Standby Current Iops 730 | 1000 n& 6.8
Active Current I 1 135 mA 4
DQ-Input Load = =
Current I ” pA ”

AC ELECTRICAL CHARACTERISTICS: NV MEMORY
(-95°C to +125°C; Vpp=3.0V 10 5.5V)

PARAMETER SYMBOL | CONDITION | MIN [ TYP | MAX | UNITS | NOTES
NV Wnte Cycle ¢ N 10
Time = - -
EEPROM Wntes Neruw -35°Cto +55°C | 50k Writes
EEPEOM Diata CEn 550 " 2
Retention t==oR. -33%C to +55°C 10 vears
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DS18820
AC ELECTRICAL CHARACTERISTICS: (-55°C to +125°C; Vpp=3.0V t0 5.5V)

PARAMETER SYMBOL | CONDITION | MIN [ TYP | MAYX | UNITS | NOTES
Temperature oo  bit 375 | ms
Conversion o
Time 10 hit 1873

11 hit 373

12 hit 730
Time Slot teroT 60 120 us
Fecovery Time trEC 1 s
Write 0 Low Time TLOW a0 120 s
Wnte 1 Low Time trom 1 15 s
Fead Data Valhd faov 13 T
Feset Time High frome 480 s
Feset Tune Low frsTL 480 us ]
Presence Detect High tpopoey 15 60 s
Presence Detect Low toprowr a0 240 s
Capacitance Coponr 23 pF
NOTES:

1. All voltages are referenced to groumd
2. Logic one voltages are specified at a source current of 1 mA
3. Logic zero voltages are specified at a sink current of 4 mA

4. Active current refers to either temperature conversion or writing to the E* memory. Writing to E-
memory consumes approximately 200 wA for up to 10 ms.

5. Input load is to grovmd.
6. Standby current specified up to 70°C. Standby current typically is 3 pA at 135°C.

7. To always guarantee a presence pulse under low voltage parasite power conditions, Viaax may have
to be reduced to as much as 0.5V

8 To mimimize Ipgs, D) should be: GND = DQ < GND 0.3V or Voo - 0.3V < DQ < Voo

0. Under parasite power, the max tgsrr before a power on reset occurs 1s 360 pS.
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DHT 11 Humidity & Temperature
Sensor

1. Introduction

This DFRobot DHT11 Temperature & Humidity Sensor features a temperature & humidity sensor
complex with a calibrated digital signal output. By using the exclusive digital-signal-acquisition
technique and temperature & humidity sensing technology, it ensures high reliability and
excellent long-term stability. This sensor includes a resistive-type humidity measurement
component and an NTC temperature measurement component, and connects to a high-
performance 8-bit microcontroller, offering excellent quality, fast response, anti-interference
ability and cost-effectiveness.
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Each DHT11 element is strictly calibrated in the laboratory that is extremely accurate on
humidity calibration. The calibration coefficients are stored as programmes in the OTP memory,
which are used by the sensor’s internal signal detecting process. The single-wire serial interface
makes systemn integration quick and easy. Its small size, low power consumption and up-to-20
meter signal transmission making it the best choice for various applications, including those
most demanding ones. The component is 4-pin single row pin package. It is convenient to
connect and special packages can be provided according to users’ request.

2. Technical Specifications:

Overview:

ltem Measurement | Humidity Temperature | Resolution Package
Range Accuracy Accuracy

DHT11 20-30%RH +5%RH +2T 1 4 Pin Single
050 T Row
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Detailed Specifications:

Parameters | Conditions Minimum | Typical Mlaximum
Humidity
Resolution 13:RH 13:RH 1%RH
8 Bit

Repeatability = 1%RH
Accuracy 2517 +4%RH

0-507C +5%RH
Interchangeability | Fully Interchangeable
Measurement oc 30%RH 90%RH
Range 25T 20%RH 90%RH

50T 20%RH 80%RH
Response Time 1/e(63%)25C, |65 105 155
(Seconds) 1my/s Air
Hysteresis +1%RH
Long-Term Typical = 1%RH/year
Stability
Temperature
Resolution 1T 1T 17T

B Bit 8 Bit B Bit

Repeatability +17T
Accuracy +17C +27C
Measurement o 50°C
Range
Response Time 1/e{63%) 65 305
(Seconds)
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3. Typical Application (Figure 1)
VDD VDD

l 5K 1Pin

MCU | =—2A 22| DHT11

4Pin

GND

Figure 1 Typical Application
MNote: 3Pin — Null; MCU = Micro-computer Unite or single chip Computer

When the connecting cable is shorter than 20 metres, a 5K pull-up resistor is recommended;
when the connecting cable is longer than 20 metres, choose a appropriate pull-up resistor as
nesded.

4. Power and Pin

OHT11's power supply is 3-5.5V DC. When power is supplied to the sensor, do not send any
instruction to the sensor in within one second in order to pass the unstable status. One
capacitor valued 100nF can be added between VDD and GMD for power filtering.

5. Communication Process: Serial Interface (Single-Wire Two-Way)
Single-bus data format is used for communication and synchronization betwsen MCU and
DHT11 sensor. One communication process is about 4ms.

Data consists of decimal and integral parts. A complete data transmission is 40bit, and the
sensor sends higher data bit first.

Data format: 8bit integral RH data + 8bit dedmal RH data + 8bit integral T data + 8bit decimal T
data + 8bit check sum. If the data transmission is right, the check-sum should be the last 8bit of
"8bit integral RH data + 8bit decimal RH data + 8bit integral T data + Ebit decimal T data”.
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[ ——an| 70us voltage-length means 1-bit  juu
[ | data “1” |

Start to transmit next
VOG-
S, S
SINGLE-BUS | oo 1 e oty | |
: mit 1-bit data
SIGNAL 1 5guy) po— |
Signal Lines
Explanation: — S—
MCU Signal DHT Signal

Figure 5 Data "1" Indication

If the response signal from DHT is always at high-voltage-level, it suggests that DHT is not
responding properly and please check the connection. When the last bit data is transmitted,
DHT11 pulls down the voltage level and keeps it for 50us. Then the Single-Bus voltage will be
pulled up by the resistor to set it back to the free status.

6. Electrical Characteristics
VDD=5V, T =25C (unless otherwise stated)

Conditions Minimum Typical Maximum
Power Supply | DC 3v 5V 5.5V
Current Measuring 0.5mA 25mA
Supply

Average 0.2mA 1mA

Standby 100uA 150uA
Sampling Second 1
period

Note: Sampling period at intervals should be no less than 1 second.

7. Attentions of application

(1) Operating conditions

Applying the DHT11 sensor beyond its working range stated in this datasheet can result in 3%RH
signal shift/discrepancy. The DHT11 sensor can recover to the calibrated status gradually when
it gets back to the normal operating condition and works within its range. Please refer to (3) of
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STP16NF06
STP16NFO6FP

N-channel 60V - 0.08Q - 16A - TO-220/TO-220FP

STripFET™ Il Power MOSFET

General features

Type Voss Rosion I
STP16NFIE G0V <014 164
STP16NFOGFP a0V <. 10 1A

B Exceptional dv/dt capability

m Low gate charge at 100°C

m Application oniented charactenzation

Description

This Power MOSFET is the latest development of
STMicroelectronics unigue “Single Feature
Size™" strip-based process. The resulting
transistor shows extremely high packing density
for low on-resistance, rugged avalanche

<

L AN

L 2 i

TO-220 TO-Z220FP

Internal schematic diagram

characteristics and less critical alignment steps O{TAE)
therefore a remarkable manufacturing Q
reproducibility.
Applications /I— \
L L s(1) | |M
B Switching application ] H
o]
5(3)
SCO7580
Order codes
Part number Marking Package Packaging
STP1ENFOE P1EMNFOE TO-220 Tube
STP16NFOGFP P1EMFOE TO-220FP Tube
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STP16NF0& - STP16NFO&FP Electrical ratings

1 Electrical ratings

Table 1. Absolute maximum ratings

Symbol Parameter Value Unit
TO-220 TO-220FP
Vos Drain-source voltage (Vgs =0) 60 v
Vs Gate- source voltage + 20 v
I Dirain currant (continuous) at T = 25°C 16 1411 A
o Drrain current (continuous) at T = 100°C 11 7.5 A
Ipag™ Drain current (pulsed) G4 44(1) A
Pia Total dissipation at Ty = 25°C 45 25 W
Dierating factor 0.3 047 WrC
dwidt ¥ | Peak dioda recovery voltage slope 20 Vins
Epe ™ |Single pulse avalanche energy 130 m.J
las Avalanu:he- currant, repetitive or not- 16 A
repetitive
Vizo Insulation withstand voltage (DC) -- 2500 v
Ts?; Storage temperaturs _
5510 175 "G
TJ Max. operating junction tamparatura
Current limited by package’s thermal resistance
2. Pulss width limit=d by safe operating area.
3. Igp <164, difdt <200A/ps, Voo =V Emoss. Ti <TaMmax
4. Starting T, = 25 °C, Ip = BA, Vpp = 30V
Table 2. Thermal data
TO-220 TO-220FP
Rthj-caze |Thermal resistance junction-case max 3.33 5] “Chw
Rihj-amb | Thermal resistance junction-ambient max B2.5 “CAW
T, Maximum lead temperature for soldering purpose 300 C
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Electrical characteristics

STP16NFos& - STP16NFO6FP

2

Electrical characteristics

(Tcase=25"C unless otherwise specified)

Table 3. On/off states
Symbol Parameter Test conditions Min. Typ. Max. | Unit
Drain-source N -
ViBRI0sS | breakdown voltage In = 250uA, Vs =0 80 v
I Zero gate voltage EDE - :E ::::E g: 1 A
b= drain current (Wes = 0) Tg"’: 19500 ' 10 A
Gata-body leakage
lze Voo =+ 20V 100 nA
5% | current (Vops = 0) es== =
Vgspm | Gate threshold voltage Vpe = Vg, Ip =250pA 2 4 L)
Stafic drain-sourca on o
H:.s[.;n:. resistance Ve =10V, Ip = BA (.08 0.1 Q
Table 4. Dynamic
Symbol Parameter Test conditions Min. Typ. Max. | Unit
Forward
o | iransconductance Vos =15V, Ip = 8A &2 s
Input capacitanca i
C - 1 F
Els_s Output capacitance Vps =25V, f= 1MHz, iy EF
I:M Reversa transfor Vg =0 - -
f58 capacitance - p
' : Rg =4TQVgz =10V
tyen | Tum-off delay tima _ : 17 ns
: o [see Figuro 15)
4 Fall time i ns
Qg Total gate charge Voo =48V Ip = 1BA, 0 13 niC
Ogs Gate-zsourca charge Vg =10V a5 nC
Qg Gate-drain charge (see Figuro 16) a5 nC

. Pulsed: Pulse duration = 300 ps, duty cycle 1.5%.
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STP16NF06 - STP16NFOsFP Electrical characteristics

Table 5. Source drain diode

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
lap Sa:uun:e-d'a?n current 16 a
| {1y |Source-drain current Bl a
S0m {pulsed)
Vap ¥ | Forward on voltage lep = 164, Vas =0 13| v
lzp = 154,
tr Revarse recovery tima =0 - , &0 ns
di/dt = 100Afps,
Oy Revarss recovery charge - aa nC
I Reverse recovery cummant Vog =30V, T) = 150°C a5 A
RRM {zsee Fgure 17) '

1. Pulse width limited by safe operating area
2. Pulsed: Pulse duration = 300 ps, duty cycle 1.5%
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HC-SR501 PIR MOTION DETECTOR

Product Discription

HC-5RE501 is based on infrared technology, automatic control module, using Gemany imported LHITTE probe design, high sensitivity, high
reliability, ulira-low-woltage operating mode, widely used in various auto-sensing electrical equipment, especially for battery-powersd automatic
controlled products.

Specification:

= Voltage: 5V - 20V

= Power Consumption: E5mA

= TTL output 3.3V, OV

= Delay time: Adjustable {.3-5min)

= Lock time: 0.2 sec

= Trigger methods: L — disable repeat rigger, H enable repeat frigger

= Sensing range: less than 120 degree, within 7 meters

= Temperature: — 15 ~ +70

= Dimension: 32"24 mm, distance between screw 28mm, M2, Lens dimension in diameter: 23mm

Application:

Automatically sensing light for Floor, bathroom, basement, porch, warehouse, Garage, ete. wentilator, alarm, ete.

Features:

= Automatic induction: to enter the sensing range of the output is high, the person leaves the sensing range of the automatic delay off high,
output kow.
= Photosensitive control (optional, not factory-set) can be set photosensitive control, day or light intensity without nduction.
= Temperature compensation (optional, factory reset): In the summer when the ambient temperature rises to 30 * C io 32 * C, the detection
distance is slightly shorter, temperature compensation can be used for performance compensation.
= Triggered in two ways: (jumper selectable)
= non-repeatable trigger: the sensor output high, the delay time is over, the output is automatically changed from high level to low level;
= repeatable trigger: the sensor output high, the delay pericd, i there is human activity in its sensing range. the outpat will always remain
high unfil the people left after the delay will be high level goes low (sensor module detects a time delay period will be automatically
extended every human activity, and the starting point for the delay time to the last event of the time).
= With induction blocking time (the default setting: 2.55 blocked time): sensor module after each sensor output (high into low), followed by a
blockade set pericd of time, during this time period sensor does not accept any sensor signal. This feature can be achieved sensor output
time “and” blocking time “interval between the work can be applied to interval detection products; This function can inhibit a vanety of
mterference in the process of load switching. (This time can be set at zero seconds — a few tens of seconds).
= Wide operating voltage range: default voltage DC4.5V-20W.
= Micropower consumption: static current <50 microamps, particularfy suitable for batiery-powered automatic controd products.
= Dwiput high signal: easy to achiewe docking with the various types of crcuit.

Adjustment:

+ Adjust the distance potentiometer clockwise rotation, ncreased sensing distance (about 7 meters), on the contrary, the sensing distance
decreases (about 3 meters).
+ Adjust the delay potentiometer clockwise rotation sensor the delay lengthened (3005), on the contrary, shorten the induction delay (55).

Instructions for use:

- Sensor module is powered up after a minute, in this iniSalization time intervals during this module will output 0-2 Bmes, a minpte later enters
the standby state.
= Should try to aweid the lghts and other sources of interference dose direct module surface of the lens, in onder to avoid the introduction of
nterference signal malfunction; environment should avoid the wind flow, the wind will cause interference on the sensor.
+ Sensor module with dual probe, the probe window is rectangular, dual (A B} in both ends of the kongitedinal direction
= sowhen the human body from left to right or right to left through the infrared spectrum to reach dual ime, distance difference, the greater
the difference. the more sensitive the sensor,
= when the human bedy from the front to the probe or from top to bottom or from bottom to top on the direction traveled, double detects
changes in the distance of less than infrared spectroscopy. no difference value the sensor insensitive or does not work;
= The dual direction of sensor should be installed parallel as far as possible in inline with human movement. In order to increase the sensor
angle range, the module using a circular lens also makes the probe swrrounded induction, but the left and right sides still up and down in
boith directions sensing range, sensitivity, still need to try to install the above requirements.
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HC-SR501 PIR MOTION DETECTOR
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1 working voltage range :DC 4.5-20

2 Quiescent Current :50us

3 high output level 3.3V f Low OV

4. Trigger L trigger can not be repeated / H repeated frigger

3. circuit board dimensions (32 * 24 mm

6. maximum 110 * angle sensor

7.7 m maximum sensing distance

Product Type HC--5R501 Body Sensor Module
(Operating Voltage Range | 5-20VDC
Quiescent Current =50ul

Level output High 3.3V lLow OV

Trigger L can not be repeated trigger/H can be repeated trigger(Default repeated trigger)
Delay time 5-3005( adjustable) Range (approximately .35ec -5Min)

Block time 2. 55(default)Can be made a range(D_xx to tens of seconds

Board Dimensions 32mm*24mm

Angle Sensor <110 * cone angle

Operation Temp. -15-+70 degrees

Lens size sensor

Ciameter:22mmiDefault)

Application scope
*Security products
*Body induction toys
*Body induction lamps

*Industrial automation control etc

Pyroelectric infrared switch is a passive infrared switch which consists of BISS0001 pyroelectric infrared sensors and a few extemal components. It can au
open all kinds of equipments, inculding incandescent lamp, fluorescent lamp, intercom, automatic, electric fan, dryer and automatic washing machineg, etc.
It iz widely used in enterprises, hotels, stores, and comidor and other sensitive area for automatical lamplight, lighting and alarm system.

Instructions

Induction maodule needs a minute or 3o to inifialize. During initializing time, it will output 0-3 times. One minute later it comes into standly.

Keep the surface of the lens from close lighting source and wind, which will introduce interference.

Induction module has double -probe whoss window is rectangle. The two sub-probe (4 and B) iz located at the two ends of rectangle. When human body r
to right, or from right to left, Time for IR to reach to reach the two sub-probes differs. The lager the time diffference iz, the more sensitive this module is. Wh
body moves face-to probe, or up to down, or down to up, there is no ime difference. So it does not work. So instal the module in the direction in which mes
activiies behaves, to guarantee the induction of human by dual sub-probes. In order to increase the induction range, this module uses round lens which cz

from all direction. Howewer, induction from right or left is mare sensitivity than from up or down.
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Datasheet
12C 1602 Serial LCD Module

Product features:

The 12C 1602 LCD module is a 2 line by 16 character display interfaced to an 12C
daughter board. The I12C interface only requires 2 data connections, +5 VDC and GND

to operate

For in depth information on 12C interface and history, visit: httpZ//www.wikipedia/wiki/i2c

Specifications:

2 lines by 16 character

I12C Address Range 0x20 to 0x27 (Default=0x27, addressable)
Operating Voltage 5Vdc

Backlight White

Contrast Adjustable by potentiometer on I2¢ interface
Size 80mm x 36mm x 20 mm

Viewable area 66mm x 16mm

Power:

The device is powered by a single 5Vdc connection.
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Pinout Diagram:

»

LCHML802
GND -+ K

- ==y
VEC =~ o=
» .%

| Jsoat ' o
L_Jsc_~ » oo~
O HOYA ,

- Funciuino

Contrast Adjustment

»JQ=—-=—X00 0

Pin/Control Descriptions:

Supply & Logic ground
Digital ¥O 0 or RX (zarial receiva)
Serial Data line
Serial Clock Ins
Optional address selection AD - 228 bebw
| Optional address selection Al - s2e bebhw
| Optonal address selection A2 - 82 babw
| Jumpeared - enable backlight, Open - d=able backight
Adist for bess viewinn

Open Jumper | Open 0x25
Jumper | Jumper Open 0x24
Open Open | Jumper 0x23
Jumper Open Jumper 0x22
Cpen Jumper | Jumper 0x21
Jumper | Jumper | Jumper 0x20

78



Replace current liquid crystal librany found in the Arduino library directony with the abowve
{Miote: If you uee the examples included with the lbrary, be gure to change addrees to 027

Simple example using library above.

finclude «Wire.hs

#include =LigquidCrystal_I2C.h=

#if defined (ARDUING) L& ARDUING == 100

#define printByktelargs) writelargs);

#else

#define printBytelargs! printiargs,BYTE);

#endif

LiguidCrystal I2C lcd{0x27,16,2); // set the LCD address toc Ix27 for a
f/chars and 2 line display

?old getup ()

lcd.init{}; f+/ initialize ths lcd
led.backlight () ;

led.clear () ;

delay {100}y

Tor{int 1 = 0; 1< 3; 1+4)

led.backlight () ;

delay(250) ;
lod.noBacklight i) ;
delay[250) ;

lcd.backlight () ;

}
Tﬂid loop (]

inkt x-0;

lcd. clear() ;

led. setCurscr (2, 0); f/Start at character 0 on line 0
loed.print ("Hello World");

led.setCurser (0, 1); Jf/5tart at character 0 on line 1
lcd.print (v opencircutnl") ;

delay (3000); //Wait 3 seconds

lcd. clear () ;

led. setCurser (0, 0); f/Start at character ¢ on line 0
led.printc("Curscr Blink");

led.blinki);

delay (2000) ;

led. setCursor (0, 0) ;

lcd.print {"Cursor noBlink") ;

led.noBlink () ;

delay (2000} ;
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[Tpunoxxenue 3. MHCTPYKIUS MO UCIOJIb30BAHUIO MAKETa B KAUE€CTBE CUCTEMBbI

OIIC

Ilocne 3arpy3Ku Ha 5KpaHC MMOABUTCS IIPUBCTCTBYIOIIAA 3aI1MCh:

Hi 3
Hliﬁﬁ 'OFREREEEE

Ilocne wucde3HoBeHUs HpHBCTCTBYI-OIIICﬁ 3aIl1MCu, Ha OJOKpaHC IIOABHUTCA

N300paKEeHHE, TIEe B BEPXHEW CTpPOKe cieBa OyaeT OToOpakaThCsl TeMmIeparypa

Oprmammeﬁ CpCIbI, a CIIpaBa TCKYIICIO BJIAJKHOCTh BO3yXa:

- 24.80CTNHNIBERER

RlarMEOFEERREER

B HmxHe# cTpoke 0003HaUEHO TEKYIIEe COCTOSIHUE OXpaHHOU cucTeMbl. Ecnu
ylIepKUBaTh KHONKY ''SECUr", cuctema, ¢ BOCIPOM3BEIECHUEM XapaKTEPHOTO 3BYKa,
JaeT BpeMsi, YTOObI MOKMHYTh TIOMEIIEHUE U 3aKPBITh IBEPH, B TeueHUe 10 cekyH.

ITocne 10 cekyHn oOXuaaHUS CUCTEMa IEPEXOAUT B PEXKHUM OXpaHbl. B
JalbHENIIIEeM BO3MOXHBI JBa HUCXOJa: MpHU YAEpKaHUM KHOMKH "Secur", cucrema
BBIMIET U3 OXPAHHOT'O COCTOSIHUS, WK Oy/ET OTKPBITA IBEPb.

Eciu nBepp Obima oTkpeiTa, TO aAaerca 10 cekyHA Ha ee OTKIIOYEHHE
yaepxanueM KHONkH "Secur'. MHaue BKIIOUaeTCs CHUTHANMM3aldsg W Ha DJKpaH
BOCIPOU3BOAUTCS UHPoOpManusi 00 OTKpbITOH jABepu. YUTOOBI  OTKIIOYUTH
CUTHAJIM3aluIo, TpeOyeTcsl yaepKuBaTh KHONKY "Secur”.

[ToxxapHasi curHanu3anys BKJIOYAETCS, €CJIM Ha JaTYMKE TeMIeparypa CTaHEeT

BhImie 28°C ¥ BBIBEIET HA JUCIUICH CIIEAYIONICI0 HH(OPMAITHIO:

Attantion. firel
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[Tpunoxenue 4. UHCTpyKUMS 110 UCHIOJIB30BAHUIO MAKETA B KAYECTBE CUCTEMBI

pPEryIMpOBaHUs 00OTrpeBa U aBTOMATHYECKOT0 OCBEILICHHUS

Cucrema peryJJHpoBKH 000rpeBa:

[Tocne BKIIIOYEHUS, HA AUCILIEH MOSBUTCA CIAEAYIOIIHE H300paKEeHUE:

B rnmaBHOM MCHIO, Ha JTHUCILICC 0T06pa>f<aeTc;1 TaKHMC BCIIMYHNHBI, KaK:

o Set - YcraHoBreHHOE 3HaYEHHE JKETaeMON TeMIepaTyphl;

J Cur - Tekymue 3HaUeHUE TEMIIEPATYPBI 000TPEBAEMOI TOBEPXHOCTH;

) PercentPID - mnonmaBaemas BenmmumHa IIIMM curHama Ha 3aTBOp
TpaH3UCTOPA.

o YtoObl yHUTH B MEHS HACTPOEK >KEJIaeMOM TeMIlepaTypbl, CIEayeT

ynep)katb KHonky "-/setup" wmm "+/setup”.

tenperature

mE =
i 4

[Tocne ycTaHOBKH JKeJlaeMOW TeMIIepaTyphl, yIepKaHueM KHorku '"-/setup”

nin "+/setup" BBIXOUM B OCHOBHOE MEHIO.

Cucrema aBTOMATHYECKOTO OCBEIICHMSI:

[Ipu mnonuecenne pyku K PIR-gaTumky, Haxonsmiemycs B CEKIIUU C
CBETOAUOJHOM JICHTOM, TPOUCXOAUT IUIABHOE BKIIOUYEHUE OCBeuleHusA. [lpu
OTCYTCTBHUE JBIKYIIETOCS O0BEKTA, CUCTEMA TJIABHO OTKIIFOYAET OCBEIICHUE.

PerynupoBka 4yBCTBUTEIBHOCTH U YCTAaHOBKA BPEMEHHU, B TEUCHUU KOTOPOTO
CBETOJMOAHAsT JIeHTa OyJeT OcBellaTh, OCYIIECTBISETCS MOAKPYUYMBAHUEM
ITOTCHIIMOMETPOB B MEPBOM CEKIMU. JIEBBIM ITOTEHIIMOMETP OTBEYACT 3a BpEMs

OCBCIIICHMU, a HpaBBIﬁ 34 YYBCTBUTCIIbHOCTD Cpa6aTBIBaHI/I$I.
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[Tpunoxenue 5. JIMCTUHT TporpaMMbl aBTOMATHYECKOTO 000rpeBa noJia u

ABTOMATHUYCCKOI'O OCBCIICHUA

#include <OneWire.h>

#include <PID_v1.h>

#include <Wire.h>

#include <LiquidCrystal_12C.h>

#define LEFT BUTTON PIN 9//BnucaTts HOMEp MTMHA TTOAKITIOYCHUS

#define RIGHT BUTTON_PIN 12//Bnucats HOMep NMHUHA MOIKIIOYCHUS

#define fadePin 5 //mun Ha 3aTBop MOSFET Tpan3uctopom, AJis moiayi Ha HErO
[IT1M curnana

int pirPin = 2; //mun nonkmrodenus ynpasistoniero curnaia PIR narunka
int svet;  //mepemeHHas JUIsl XpaHEHUS! COCTOSIHUSI CBEeTa (BKJI/BBIKII)

LiquidCrystal_I12C lcd(0x3F, 16, 2);

// OnipenensieM epeMeHHbIC

double Setpoint = 240;// TpebyeMoe nmoka3zaHue JaTYUKaA TEMIIEPATYPbl YMHOKEHHOE
na 10;

double Input, Output;

// OnipenensiemM arpecCuBHbBIE U KOHCEpBaTUBHbIE mapaMmeTpsl PID ynpaBienus
double aggKp=4, aggKi=0.2, aggKd=1;

double consKp=1, consKi=0.05, consKd=0.25;

I/ OnpenensieM Haya bHBIC TTAPAMETPhI COMIACHO OMOIMOTEKE

PID myPID(&Input, &Output, &Setpoint, consKp, consKi, consKd, DIRECT);
OneWire ds(10);// DS18B20 Jlatuuk Ha HOTre 10

byte addr[1][8];// Anpec natunka, maccup 1x8

double tempToPID;// IlepemenHas ajis OTHpaBKU TeMIIepaTyphl ¢ qaT4yrka Ha PID
yIpaBJICHHUE

int HighByte, LowByte, TReading;// I[lepemennsie qyist pabotel DS18B20: cTapuimii
¥ MJIQIIIUN OaThl M UTOTOBAs TEMIIEpaTypa

char buf[20];

byte outPercente;

uintl6_t fps = 250;

uint1l6_t timeLongOperations = 500; //mc

bool longOperationFlag = false;

bool leftButtonState = false, rightButtonState = false;
bool readFlag = false;
bool ReadButtonPins()

{
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uint32_t startTimer = 0;
leftButtonState = (readFlag == false) && (leftButtonState == true) ? true :
IdigitalRead(LEFT_BUTTON_PIN);
rightButtonState = (readFlag == false) && (rightButtonState == true) ? true :
IdigitalRead(RIGHT_BUTTON_PIN);
if (leftButtonState && !rightButtonState)
return false;
else if (leftButtonState || rightButtonState)
startTimer = millis();
while (!digitalRead(LEFT_BUTTON_PIN) ||
IdigitalRead(RIGHT_BUTTON_PIN))
if (millis() - startTimer > 10000)
break;
longOperationFlag = millis() - startTimer > timeLongOperations ? true : false;
return longOperationFlag;

¥
void Menu()

{
uint32_t stepTime = 0, prevStepTime = 0;
bool firstShowFlag = false;
Icd.clear();
Icd.home();
Icd.print("Set temperature:");
Setpoint /= 10;

while (1)
{
if (ReadButtonPins())
{
Setpoint *= 10;
readFlag = false;
Icd.clear();
return;
}
stepTime = millis();
if (stepTime - prevStepTime > fps || firstShowFlag == false)

{
if (firstShowFlag == true)
{
if (leftButtonState == true && rightButtonState == false)
{
Setpoint -= 1;

Setpoint = Setpoint < 24.0 ? 24.0 : Setpoint;
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by
else if (leftButtonState == false && rightButtonState == true)

{
Setpoint +=1;

Setpoint = Setpoint > 45.0 ? 45.0 : Setpoint;
¥
readFlag = true;
¥
firstShowFlag = true;
prevStepTime = stepTime;
Icd.setCursor(6, 1);
Icd.print(Setpoint, 1);
¥
¥
¥
void Showlnterface()
{
Icd.clear();
Icd.home();
lcd.print("Set:");
Icd.setCursor(8,0);
lcd.print("Cur:");
Icd.setCursor(0,1);
Icd.print("Percent PID:");
Icd.setCursor(15,1);
lcd.print("%");
}

void setup(void)

{
Serial.begin(9600);
ds.search(addr[0]);// Onpenenum agpec HAIIETO €IMHCTBEHHOTO JIaTUYHKa
myPID.SetMode(AUTOMATIC);// Bximtouaem PID
led.init(); //AHALNMAIIN3AUS JUCILIES
Icd.backlight(); /lmoaceeTka aucIIies
pinMode(LEFT_BUTTON_PIN, INPUT_PULLUP);
pinMode(RIGHT_BUTTON_PIN, INPUT_PULLUP);
pinMode(pirPin, INPUT); //HacTpanBaeM 2 nuH Kak BXOJ JJIsl CHTHAJIOB C AaT4nKa
pinMode(fadePin, OUTPUT);// 5 nmuH Ha BBIXO, JUIsl YIIpaBICHUS TPAH3UCOTOPOM
svet=0; //ycTaHaBajgmBaeM MepeMEHHYIO JJIS IEPBOTO BKIIFOYCHHS CBETA
Showlnterface();

by
uint32_t prevPrint = 0;
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void loop(void)
{

if(digitalRead(pirPin) == HIGH ) //ecnu curnan ¢ qaTurika BEICOKOTO YPOBHS, TO
€CTh OBLIIO 3aMEUCHO JIBHKCHHE

{

if(svet ==0) //m ecnu cBeT HE OBLI BKIIIOUCH

{

for(int i=0; i<=180; i++) //To MIaBHO BKJIFOYaeM CBET
{
analogWrite(fadePin, i);
delay(15); //xaxmwie 10mc yBenmuuenue Ha 1
}
svet = 1; //u nepenaem 3HaU€HUE IEPEMEHHOM, YTO CBET BKIIFOUECH
}
}

else //uHaue

{

if(svet == 1) //eciu cBeT BKJIIOYEH
{
for(int i=180; i>=0; i--)//mnaBHO racum ero
{
analogWrite(fadePin, 1);
delay(15);
}
svet = 0; //u mepenaemM 3HaUCHUE TIEPEMEHHOM, YTO CBET BHIKJIIOUCH
}
b
if (ReadButtonPins())
{
Icd.clear();
Menu();
Showlnterface();

¥

byte i;

byte data[12];

ds.reset();

ds.select(addr[0]);

ds.write(0x44,1);

delay(850);

ds.reset();

ds.select(addr[0]);

ds.write(0XBE);

for (1=0;i1<9;i++) {
data[i] = ds.read();
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by

LowByte = data[0];

HighByte = data[1];

TReading = (HighByte << 8) + LowByte;
int Tc_100 = (6 * TReading) + TReading / 4;
tempToPID = (double) Tc_100/100;

Input = tempToPID*10;
double gap = abs(Setpoint-Input);
if(gap<b)
{
myPID.SetTunings(consKp, consKi, consKd);

}

else
{
myPID.SetTunings(aggKp, aggKi, aggKd);

¥

myPI1D.Compute();

analogWrite(6,0utput);// mogaBaemsrii LIIFIM Ha BX0j TpaH3HCTOpa

outPercente = (byte)(Output/255*100);// Cauraem B IpoIieHTax MOIITHOCTh BBIBOA
1M,

uint32_t Print = millis();
if (Print - prevPrint > 2500)
{
prevPrint = Print;
Icd.setCursor(4,0);
if (Setpoint/10 < 10)
Icd.print("0"™);
Icd.print(Setpoint/10,1);
Icd.setCursor(12,0);
if (tempToPID < 10)
Icd.print("0");
Icd.print(tempToPID,1);
Icd.setCursor(12,1);
if (outPercente < 10)
Icd.print(*00");
else if (outPercente < 100)
Icd.print("0");
Icd.print(outPercente);
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[Tpunosxenue 6. Jluctunr nporpammsl OIIC u aBTOMaTHYECKOT0 OCBEIICHHUS

#include <Wire.h>
#include <LiquidCrystal_12C.h> //oubanorexa mis LCD skpana

#include "DHT.h" //6nbmoTeKa I paboThl JaTYHKa TeMIIepaTyphl U
BIIQXKHOCTH
#define DHTPIN 3 //MaTYMK MOAKIIOYEH K BXOAY 3

#define DHTTYPE DHT11
#define fadePin 5 //mun Ha 3aTBop MOSFET Tpan3uctopom, AJis oiaui Ha HErO
[IT1M curnana

int pirPin = 2; //muH nmonkmovyeHus yrpasisitoniero curaana PIR garunka
int svet;  //mepemMeHHas AJi1 XpaHEHHs COCTOSIHUS CBETA (BKJI/BBIKI)

LiquidCrystal 12C led(0x3F,16,2); // YcTtanaBnuBaeM qucruieit

float temph[2]; //MaccuB AJi TEMIIEpaTyphl U BIKHOCTH
volatile unsigned long int timer = 0; /[mepemeHHas 1j1s TaliMepa KHOTIKH
volatile unsigned long int clock = 0; //TiepeMeHHas JIJIsl COXpaHEHUs 3HaYeHUs
TaiiMepa KHOIIKU

volatile boolean timerOn = 0; //miepeMeHHas JIJIsl BKIIIOUEHHS TaiiMepa
KHOITKH

volatile unsigned long int alarmTimer =0;  //mepemenHas s Taiimepa
BKJIFOUEHUSI/BBIKITIOUCHHS CUTHATN3AIIAN

volatile unsigned long int alarmClock = 0;  //mepemenHas nust coxpaHeHus
3HAYEHHUS Tamepa

volatile boolean alarmTimerOn = 0; //TiepeMeHHast ISl 3aIyCKa/OCTaHOBKH
Tanmepa

volatile unsigned long int tempTimer =0;  //mepemenHas ansa Taitmepa
OOHOBJICHUS TTOKA3aHUI TeMIepaTyphl U BIAKHOCTU

volatile unsigned long int tempClock =0;  //mepeMeHHas 1151 COXpaHEHUS
3HAYEHHUS Tarmepa

volatile boolean tempTimerOn = 0; //mepeMeHHas JJ1s 3a1ycKa/OCTaHOBKH
TanMepa

int hollaState; //mepemMeHHast 171 XpaHeHUsl TIOKa3aHus ¢ JaTyuKa
Xouna (0-1024) - aHamoroBslid BXOJT

boolean buttonState; //XpaHeHHE 3HAYCHUS KHOITKU
(HaxkaTa/oTIyIIeHa)

DHT dht(DHTPIN, DHTTYPE); //HacTpoOlKa JaTyrMKa TeMIEepaTyphl U
BIIQYKHOCTH
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ISR (TIMERO _COMPA vect) //pynkius, Bei3piBacMasi TaMEpPOM-CUETYUKOM
kaxapie 0,001 cex

{

if(timerOn == 1) //ecnu TaltMep BKIIOUYEH

{
}

if(alarmTimerOn == 1)

{
k

if(tempTimerOn == 1)
{

}
}

void setup()
{

Serial.begin(9600);

Icd.init(); [[vHUIIHATM3AIUsS JUCTIIES

Icd.backlight(); /[moacBeTka aucIuIes

lcd.setCursor(0, 0); //ycTaHOBKa Kypcopa Ha HYJIEBYIO CTPOKY U HYJIEBOU
CTOJIOEI]

led.print("Hi guys :D  "); //mpuBeTcTBeHHOE COOOIIECHUE (37€Ch U Jlajiee
pOOEITBI HY>KHBI JIJTSI CTUPAHUS BO3MOYKHBIX OCTABIIIUXCSI CHMBOJIOB)

lcd.setCursor(0, 1); //ycTaHOBKa Kypcopa Ha MepBYIO CTPOKY U HYJIEBOU

CTOJIOEI]
lcd.print("Alarm OFF  ™);

timer++; //lyBennuenue 3HaueHus Taitmepa Ha +1 xaxnaeie 0,001 cek

alarmTimer++;

tempTimer++;

dht.begin(); //MHULIMANA3aIMs JaTYMKa TeMIIepaTypbl

pinMode(8, INPUT PULLUP); //muH 8 KaK BXOJI C OJTATUBAIOIIUM
pe3UCTOPOM (7151 KHOTIKH)

pinMode(11, OUTPUT); //muH 11 Kak BBIXOI IS IIEE€30-MUIIAIKA

digitalWrite(11, LOW); //lycTaHaBnuBaeM HyJIeBOM ypoBeHb 11 BbIBO/A

digitalWrite(A3, HIGH);

pinMode(pirPin, INPUT); //macTpanBaem 2 nmuH Kak BXOJ JJIsl CATHAJIOB C IaTYUKA

pinMode(fadePin, OUTPUT);// 5 nmuH Ha BBIXOA, ISl yIIPABICHUS TPAH3UCOTOPOM

svet =0; //ycranaBnuBaem mepeMeHHYIO AJIsl IEPBOTO BKIIFOYCHHS CBETA
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//Hactpoiika Taiimepa Ha cpabaTteiBanue kaxasie 0,001 cex
TCCROA |= (1 << WGMO01);

OCROA = 0xF9; //Hadano orcyeTa 10 nepenoaHeHus (255)
TIMSKO |= (1 << OCIEQA); //Set the ISR COMPA vect
sei(); //pa3penuTh MpephIBaHUs

TCCROB |= (1 << CS01) | (1 << CS00); //ycTaHOBUTH AEIUTENH YaCTOTHI Ha 64
//teneps kaxaeie 0,001 cex Oyzaet BbI3bIBaThCS GyHKINSA ISR
(TIMERO_COMPA _vect)

digitalWrite(11, HIGH);//mpuBercTBeHHbIH "TTHK"

delay(200);

digitalWrite(11, LOW);

delay(200);
}
void loop()  //rmaBHas nukaudeckas GyHKIUS
{

if(digitalRead(pirPin) == HIGH ) //ecnu curnai ¢ naT4rka BEICOKOTO YPOBHS, TO
€CTh OBLJIO 3aMEYEHO ABUKEHUE

{
if(svet ==0) //u ecnu cBET HE OBLI BKIIIOUCH
{
for(int i=0; 1<=170; 1++) //To MIaBHO BKJIFOYaEM CBET
{

analogWrite(fadePin, i);
delay(15); //xaxnpie 10mMc yBenumdeHue Ha 1

¥

svet = 1; //u mepenaeM 3HaU€HHUE NMEPEMEHHOM, UTO CBET BKIIIOUCH

¥

¥
else //mnaue
{
if(svet == 1) //ecnu cBeT BKJIIOYEH
{
for(int i=170; i>=0; i--)//nnaBHO racum ero
{
analogWrite(fadePin, 1);
delay(15);
¥

svet = 0; //u mepenaeM 3HaUCHHUE TTEPEMEHHOM, UTO CBET BHIKIIOYCH
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readState(); //canThIBaeM 3HaUYCHUE C JATYUKOB (KHOIKA, TEMIIEPATypa,
BJIQKHOCTb, TATUYMK XOJIIa)

if(!buttonState) //eciv KHOIIKa HaXKaTa
timerOnNull(); //0OHyIIIeM U 3aIlycKaeM TaliMep KHOIKU
while('buttonState)  //moka kHOIKa Ha)kaTa
readState(); //cauThIBaEM 3HAUYCHUE C JATYUKOB (KHOIIKA, TEMIIEpATypa,
BII&XKHOCTbD, JJATUYHK X0J1j1a)
cli(); //ocTaHaBIMBaEeM MPEPbIBAHUS
clock = timer; //coxpaHsieM 3HaYeHU C TailMepa KHOKHU
sei(); //BO30OHOBIISIEM MTPEPHIBAHUS

if(clock >=3000)  //ecnu KHONKY yAep >KHBAIOT OOJIBIIE 3-X CEKYH/T

{

cli(); //ocTaHaBIIMBaeM M OOHYJIsieM TaiMep

timerOn = 0;

timer = 0;

clock = 0;

sei();

startAlarm(); //mepexoiuM B (PYHKITUIO 3alyCKa CUTHATU3AINH
}

if((buttonState) && (clock >= 1000)) //eciu KHONIKY OTHYCTHJIM paHbIIIE
BpEMCHU

{
cli(); //00GHyJIIeM U OCTaHABIUBAEM TalMep, JKJIEM MTOBTOPHOI'O HAXaTHUs
U yJepKaHUs KHOTTKH
timerOn = 0;
timer = 0;
clock = 0;
sei();
b
b
b
by
void readState()  //pyHK1UsI CUUTHIBAaHUS JATYUKOB
{
temp(); //cunThiBaHue Noka3zanuii ¢ narunka DHT
buttonState = digitalRead(8); //cunThIBaHUE KHOIKH
int val = analogRead(0);  //cumThiBaHme moka3zaHui gaTanka XoJa

if((val >=530)&&(val <= 550)) //ecnu mokazanue HaxoaUTCs B mipeaenax ot 530
10 550 (MarauT NOIHECEH )

{

hollaState = 1; //dukcupyem, 9To ABEPH 3aKPhITa
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}

else
{
hollaState = 0; //vHa4de 1Beph OTKPbHITA (HET MAarHUTHOTO TOJIsL, 0OpPBIB

BUTOM IaphI)

by
by
void startAlarm() //YHKITHS BKITFOYCHUS ¥ OTIPAIIMBAHUS JATIUKOB
{

digitalWrite(11, HIGH); //3ByKOBO€ yBEIOMJICHHE - OJUH "MHK"

delay(100);

digitalWrite(11, LOW);

Icd.setCursor(0, 1);

lcd.print(*  Alarm wait...");

alarmtimerOnNull(); //0OHyJI€HUE 1 CTApT TakMepa IS 3aJICPIKKH TIEpeT
BKJIFOUEHUEM OIPAIIMBaHUS JaTUYNKa X0JIIa

if (delayBeforelnclusion() == 1) //ecnu 3aaeprkka He ObliIa BbIJep>KaHa U KHOIKA
OblIa Ha)KaTa,

return; //TO BBIKIIIOYAEM CUTHAIM3ALUIO U NIEPEXOJUM B HAYaIIO
aNropuT™Ma
readState(); //moce BBIACPKKHA BPEMEHH CUMTHIBAEM TTOKA3aHUS C
JTATIAKOB
if(alarmON() == 1) //nepexoiuM B (PYHKIIUIO MOCTOSIHHOTO CUYMTHIBAHUS
KHOIIKM M JaTUHKa XoJia
return; //lecnm OyaeT Ha)KaTa KHOTIKA, TO BBIKJIFOYAEM CHUTHAIU3AIHIO
U TIEPEXONM B HAYAJIO aJITOPUTMA

//ecnn OyJIeT OTKPBITA ABEPH, INOO 3amafeT KHOMKA MTPU U3HAYAIIbHOM HaKaTUU
BKJIFOUCHMS, TO TIEPEXOANM K ABYM YCIOBHUSIM HUKE

if('buttonState) //ecnu 3amajia KHOTIKa, TOBOPHUM YTO ObI €€ OTITYCTUIIN
{

Icd.setCursor(0, 1);

Icd.print(*Release the button! *);

for(int i=0; 1<3; i++)

{

digitalWrite(11, HIGH);

delay(500);

digitalWrite(11, LOW);

delay(100);

by
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}

if('hollaState) /lecnu cpaboTan JaT4uK - ABEPb OTKPHITA

{
Icd.setCursor(0, 1);

Icd.print("Press unblock! "); //To mumem "Haxxmute pa30iokupoBaTh”
if(delayBeforeSignal() == 1) //oxunaem pa3dnokupoBku B TeueHue 30 cekyHT

return; [/ecau KHOIIKA OBLIA Ha)XKaTa, BHIKIIOYAEM CUTHAIN3AIAI0 U
BO3BpaIllaeMcs B Ha4ajlo alropuT™Ma
if(alarm() == 1) //mepexoanmM B (PYHKIHIO 3ByKOBOT'O OTIOBEIICHUS U
HaXOJIMMCS B HEH JI0 TE€X TOp, TTOKa He OyJeT HakaTa KHOIIKA
return;
int alarmON() //QYyHKIMSI CAUTHIBAaHUS KHOTIKU U JaT4nKa XoJijia

while(buttonState && hollaState) //moka kHONKa He Ha)aTa U IBEPb 3aKPhITa,
CUUTHIBACM ITOKA3aHUA JATYNKOB
{
Icd.setCursor(0, 1);
lcd.print(*  Alarm ON! ");
readState();
if('buttonState) //ecnu kHOMKa HaxkaTa
{
Icd.setCursor(0, 1);
Icd.print(*"Hold the button! ");
timerOnNull();
while('buttonState)

{

readState();

cli();

timerOn = 1;

clock = timer;

sei();

if(clock >=2000)

{
cli();
timerOn = 0;
timer = 0;
clock =0;
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sei();
stopAlarm();  //pyHKIMs 0CTaHOBKHU paOOThl CUTHAIM3ALIUN

return 1;

¥
if((buttonState) && (clock >= 100))

{
timerOnNull();

int delayBeforeSignal()  //3agepikka mocie OTKpBITHS ABEpH MPpHU padoTaroiei
CUTHAJIM3AIIH
{

alarmtimerOnNull();

while(alarmClock <= 10000) //BpeMs Ha Ha)kaTHe KHOIIKH MOCJIC OTKPBITHS JBEPH
(10 cex)

{
//Serial.printin(alarmClock);

cli();
alarmTimerOn = 1;
alarmClock = alarmTimer;
sei();
readState();
if('buttonState) //ecnu kHOKa HaXkaTa
{
timerOnNull();
while('buttonState)

{

readState();

cli();

timerOn = 1;

clock = timer;

sei();

if(clock >= 2000)

{
cli();
timerOn = 0;
timer = 0;
clock =0;
sei();
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stopAlarm();
return 1;

¥
if((buttonState) && (clock >=100))

{
timerOnNull();
by
by

k
k
chi();

alarmTimerOn = 0;
alarmTimer = 0;
alarmClock = 0;
sei();

}

void stopAlarm() //byHKIHS YBEOMIICHUS 00 OCTAaHOBKE
{

Icd.setCursor(0, 1);

lcd.print("Alarm OFF!  ");

for(int i=0; i<3; i++)

{
digitalWrite(11, HIGH);
delay(100);
digitalWrite(11, LOW);
delay(100);

b

return;

}

int alarm() //pyHKIMS OMOBEIIEHHs 00 OTKPBITUU ABEPH (TP BbIIECPKAHHOM
3a/Iep>KKe Ha BKJIIOUCHHUE)
{
Icd.setCursor(0, 1);
lcd.print("Door is open!  *);
while(buttonState)
{
digitalWrite(11, HIGH);
delay(40);
digitalWrite(11, LOW);,
delay(40);
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readState();
if('buttonState) //ecau kHOIKa HaXkaTa
{

timerOnNull();

while(!buttonState)

{
readState();

cli();

timerOn = 1;

clock = timer;

sei();

if(clock >= 2000)

{
cli();
timerOn = 0;
timer = 0;
clock = 0;
sei();
stopAlarm();
return 1;

}
if((buttonState) && (clock >= 100))

{
timerOnNull();

void temp() /l/yHKIMS CUNTHIBAHUS MMOKa3aHuil naTunka DHT22

{
cli();
tempTimerOn = 1;
tempClock = tempTimer;
sei();

if(tempClock >= 1000)

{
cli();
tempTimerOn = 1;
tempTimer = 0;
tempClock = 0;
sei();
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float t = dht.readTemperature();
float h = dht.readHumidity();
temph[0] = float(t);
temph[1] = float(h);
Icd.setCursor(0, 0);
Icd.print(temph[0]);
Icd.setCursor(5, 0);
lcd.print("C "),
Icd.setCursor(10, 0);
Icd.print(temph[1]);
Icd.setCursor(15, 0);
lcd.print("H");

by

if(temph[0] >= 28)

{
Icd.setCursor(0, 1);
Icd.print("Attantion, fire!  ");
digitalWrite(11, LOW);
delay(40);
digitalWrite(11, HIGH);

by

b

int delayBeforelnclusion() //pyHKIMS 3a1€pKKU Mepe BKIOUYEHUEM
CUHMTBIBAHUS IBTUYMKA XOJUIa
{
while(alarmClock <= 10000) //Bpems Ha MOKUAaHUE MTOMEIIEHUS U 3aKPBITHE
nsepu (10 cex)
{
//Serial.printin(alarmClock);
cli();
alarmClock = alarmTimer;
sei();
readState();
if('buttonState) //ecnu kHOIKA HaXkaTa
{
timerOnNull();
while(!buttonState)

{
readState();

cli();
timerOn = 1;
clock = timer;
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sei();
if(clock >=2000)
{
cli();
timerOn = 0;
timer = 0;
clock = 0;
sei();
stopAlarm();
return 1;

}
if((buttonState) && (clock >= 100))

{
timerOnNull();
¥
¥
¥
¥
cli();

alarmTimerOn = 0;
alarmTimer = 0;
alarmClock = 0;
sei();

}

void timerOnNull() //dynkuuns oOHyneHUS U 3amycKa TaiiMepa KHOTIKA

{
cli();
timerOn = 1;
timer = 0;
clock = 0;
sei();

}

void alarmtimerOnNull() //@yHkust oOHyIeHHS U 3amTycKa TaliMepa 3aJepKeK Ha
BKITFOUCHUE/BBIKITIOUCHHE

{
cli();

alarmTimerOn = 1;
alarmTimer = 0;
alarmClock = 0;
sei();
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