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PED®EPAT

TekcToBa yacTUHA KypCOBOTO MPOEKTY: 36 CTOPIHOK, 18 pucyHKIB, 2 TabiuIli Ta 8
MOCHUJIAHb.

OG0’ exT mpoekTyBaHHS - “CHucTeMa MOHITOPUHTY TeMIeparypu’.

Mera npoekTy - JOBEpIIMTH CBOi HAaBUKHU y PO3pOOLI CTPYKTYpPHOI CXEMH,
enekTpuuHoi npuHIUNoBoi cxemu MKC, CTBOpeHHS NPOEKTy 3 BHUKOPUCTAHHSAM
nporpamu  PROTEUS, po3pobui IroOpuT™My (byHKmOHyBaHH;I MKC, a Takox
HAITMCAHHS KEPYIOYOl NPOrpamMu Jis MIKpOKOHTpOJIEpIB. 3aKpIMUTH TEOPETUUHI 3HAHHS
3 OCHOBHUX MOHSTH TUCUUILTIHU “MIKpokoHTpojepu Ta ix 1.

PesynbTar pob0TH HaJl KypCOBUM MIPOEKTOM TOKAa3aB, 10 3aB/IIKK BUKOPUCTAHHIO
IBOX TMPOCTHUX MIKPOKOHTPOJIEPIB Ta MOAYJS PEATbHOrO0 Yacy MOXKHA CTBOPUTHU

MTOBHOIIIHHY CHCTEMY MOHITOPHHTY TEMIIEpaTypH.
MK, DS1307, SPI, CCI-4 p., (CA), SPLAN, MPLAB IDE.



HEPEJIIK YMOBHHUX ITIO3HAYEHD

AT Amnanoro-uudpoBi nepeTBoproBaui

BIC Benuki iHTErpanbHi cXeMu

I3 ['mobanbHa 3a1aua

I'TI ['eHepaTop TaKTOBHX IMITYJILCIB

33 3arajibHa 3a7a4a

3MII 3anaui Manoi po3MIpHOCTI

MK MikpoKoHTpoJep

MKII MIKpOKOHTPOJIEpHI IPUCTPOI

MKC MIKpOKOHTpOJIEpHA CXeMa

H3 HaitnpocTimri 3amgaqi

OMK OHOKpHUCTATBHI MIKPOKOHTPOJICPH
I13I1 [TocTiitHMIT 3amaM’ ITOBYFOUUH MPHUCTPIN
LATT [{udhpoananorosi mepeTBoproBadi

LT LleHTpamsHAMA MPOTIECOPHUI TPUCTPIHA
M [[InpoTHO-IMITYJIbCHA MOTYJISITIS

12C Inter-Integrated Circuit (MikiHTerpasibHa cXeMa)

SPI Serial Peripheral Interface (ITocninoBuuit nepudepiiauii iHTEpEic)
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BCTYII

Tunosumu npenctaBaukamu RISC-nporiecopis € PIC-xontponepu (Periferial
Interface Controller — kouTponepu nepudepiitaux iHTEpdeiiciB) BUp oOHUITBA (BipMU
MicroChip.

PIC-koHTpOJIEpU 3aCTOCOBYIOTBCS Y CHCTEMAax BHCOKOIIBHIKICHOTO KEpyBaHHS
aBTOMOOUILHUMHU ¥ €NEeKTPUYHMMHU JIBUT'YHAMH, MPUIaaX MOOYTOBOI EIEKTPOHIKH,
TeneoHHUX MpucTaBkax 3 ABH, cuctemax oXOpoHM 13 CHOBILEHHAM IO TelePOHHIN
nii, MiHIFATC. Oxkpemi BuMIiproBaibHI 1H(GOpPMAIHI CHUCTEMH BIIPBBHIIOTHCA
pospsanicTio [I3I1(mocTiiiHO 3amamM’ ITOBYIOUOTO NMPUCTPOIO): Bif 12 1o 14 61t ays cepii
PIC16Cxx, 16 61t — nys cepii PIC17Cxx.

3aBAsSKHM CKOpOUYEHI KiUTbKOCTI KoMaH (Bix 33 mo 35) yci KoMaHaH 3aiMaroTh Y
nam’siTi oJiHe cJ0B0. Yac BUKOHAHHS KOKHOI KOMaHAM, KPIM KOMaHJ PO3Taly>KEeHHS,
CTAHOBUTh YOTHUPHU TaKTH — oaMH 1UKI (200 He Ha yacTtoTi 20 MI'1). OneparuBHuit
3arnaM’sITOBYBIbHUIM TPUCTPIi BUKOHAHO 3@ CXEMOIO 3 JIOBUIbHOIO BHOIPKOIO 3
MOXJIMBICTIO O€3T0CEPEIHBOI afjpecalii y Kol KOMaHAu 10 OyAb-IKOi KOMIPKH.

Crek peanizoBaHO amapaTHO 3 raubuHOIO 2, 8 abo 16 koMipok. Maiixke B ycix
PIC-konTpoepax € cucTemMa epepuBaHb, HKEPEIIOM SKUX MOXKE OyTH TaitMep, a TaK0XK
3MIHa CTaHIB CHUTHaIIB Ha Aeskux Bxojax. Y PIC-koHTponepax mnepenbaueHuii Oir
zaxucTty [I311, mo 3amnobirae HeneraTbHOMY KOTIFOBAHHIO.

Bemuki interpanshi cxemu PIC16Cxx marots BOyaoBaui [1311 emnicTio Bix 0,5 10
4 xutocnie 1 O3II(oneparuBHO-3amaM’AITOBYIOUMI MPUCTPIA) e€MHICTIO 32-256 Oaiir.
OcHoBHa YacTHHAa KOHTpOJEpIB Mae ogHOKpartHO mporpamoBanuil [I3I1, ognak geski
koHTposepu MicTATh [IBII 3 ynbTpadioneroBum ctupanusM, a PIC 16C84 wmictuth
mam’ sITh MporpaM 1 1am’siTh AaHux Ha 0a3i [1311 3 enekTpuaHUM CTUPAHHSM.

Kpim Toro, koHTpojiepu MaroTh BiI OJHOTO 10 TPHOX TaiiMepiB, BOymOBaHYy
cucteMy ckujanss, watchdog taiimep, BHYTpIIIHIi TAaKTOBUN reHepaTop, KU MOKe
3aIlyCKaTuCs K Bl KBapllOBOIO pe3oHartopa, Tak 1 Big RC-naHiora y mmpokomy
niarma3zoHi yactot — 0-25 MI'm. Kimekicte po3psaiB moptiB — 12-33. Koxxuuii po3psia
MOPTY MO’KHA 3aIpOTpaMyBaTy Ha BBEICHHS a00 HA BUBE ICHHSL.

Konmponep PIC16C64 nomatkoBo Mae Buxin 3 LM, 3a nonoMororo sikoro
moxkHa peaniyBati LIAIl 3 pospsanicTio 10 16 po3psnaiB, a TakoX MOCIIIOBHUIA
JIBOHanpsMiIeHU cuaxpoHauit mopt 3 HTepdeiicamu SPI, 12C, SCI/UART. PIC 16C71
1 PIC 16C74 wmatore BHyTpimHIA  8-po3psguuii ALl 1B  mpuctpoem
BUOMpaHH:/30€piraHHs 1 BXITHUM aHAJIOTOBUM MYJIbTHILIEKCOPOM.



1 PO3POBKA CTPYKTYPHOI CXEMHU MKC
1.1 AnaJji3 3aBaaHHsI Ta CHHTe3 cTPYKTYpHOI cxemu MKC

IIpu npoekTtyBaHH1 MikpokoHTpoJsiepHUX NpucTpoiB (MKII) abo cuctem (MKC)
MO’KHa BHUKOPHCTOBYBAaTH OJIOKOBO-IEpApXIUHHM IMAXIA, TPH SKOMY YSIBICHHS TIPO
MKII a6o MKC, mo mHpoeKTyIOThCSA, PO3WICHOBYIOTHCS Ha i€papxidyHi piBHI. Ha
BUIIIOMY DPIiBHI BUKOPHCTOBYETHCS HAMMEHIN JCTAI30BaHE YSBJICHHS, IO BimoOpaxae
JIMILIE TUTBKY 3arajibHl pUCHU 1 0COOJMBOCTI CUCTEMHU, LIO MpOEKTyeThcs. Ha HacTymHux
PIBHAX CTYIHB MOAPOOUIH PO3TIIIIY 3pOCTaE, TPH IIbOMY CHUCTEMa PO3TIIIIAEThCS HE
3arajjoM, a OKpeMHUMH OJsiokamu. Takuii miaxim J03BOJISIE HA KOXXHOMY PIBHI
dbopMymoBaTH 1 BUpPINIyBaTH 3a7adi JOMYCTUMOI CKJIQIHOCTI, IO MIIJAI0ThCS
YCBIIOMJICHHIO W PO3YMIHHIO JIIOJMHOIO Ta PIIEHHIO 3a JOMNOMOrOK JOCTYIMHHUX
3aco0iB. [lepeBaru Takoro miaxoAy MOJSTarOTh B TOMY, IO CKJIAJHA 3a7ada BEJIUKOI
PO3MIPHOCTI PO3OMBAETHCS HA TPYNU 3aMad Majoi PO3MIPHOCTI, SIKI TMOCTIAOBHO
BUPIIIYIOTbCS, MPUYOMY BCEpEIMHI TPyl PIBHI 3a7adyl MOXYTh BHPINIyBaTHCS
napasieibHoO.

CtpykTypHa cxema — IIe CXeMa, sika BH3Haua€e OCHOBHI (DyHKITIOHAJIbHI YaCTUHU
BUpOOy, iX B3aeMO3B'i3kM Ta mpw3HaueHHd. [lin QyHKIIOHAIPHOI YaCTHHOIO
PO3YMIIOTh CKJIQZIOBY YaCTUHY CXEMH: €IEMEHT, NPUCTPid, (PYHKIIOHAIbHY TCpyILy,
(GyHKIIOHATIBHY JIaHKY.

CtpykTypHa cXema TMpHW3HauYeHA [Js1 BITOOpaXEHHsS 3arajibHOi CTPYKTYpH
OPUCTPOI0, TOOTO MOro OCHOBHUX OJIOKIB, BY3JIiB, YaCTUH Ta T'OJIOBHHUX 3B'A3KIB MDK
HUMU. [3 CTPpYKTypHOi CX€MH MOBHUHHO OYTH 3pO3yMUIO, HABILO MHOTPIOHWM TaHUM
NPUCTPIA 1 K BIH MpaIl0€ B OCHOBHHX pEXUMaX pOOOTH, SK B3AEMOAIIOTH HOTO
yacTUHU. [lo3HAUYEHHS €NEMEHTIB CTPYKTYPHOI CXEMH MOXXYTh OOHMpaTHCh JOBUIBLHO,
X04a 3araJlbHONPUHHATHX MPABIJI BUKOHAHHS CXEM CIIIT JOTPUMYBATHCh.

OOG’€eKTOM JOCHIIKEHHS JTaHOTO KypCOBOTO MpOeKTy € CucteMa MOHITOPHUHIY
TEMIIEpATypH, IO MpaLoe Ha OHOBI 2 MikpokoHTpoJsiepax PIC16F877, PIC16F689.

PoGotra mpummany 3a0e3medyeTbcs  IBIMKOBO-IECATKOBHM  TOJWHHHUKOM-
KaJICHAapeM 3 HU3bKHM choxuBaHHAM cTpymy DS1307 ta pgatyukoM Temiieparypu
LM35.

BuBin iHpopmartii 311l iCHIOBATUMETHCS Yepe3 OTHOPSIKOBUIN PITKOKPUCTATIYHUN
HIUKATOP, 1110 TTOKa3yBaTUME IHIWKAIIIIO.

VYcinpunaau 1aHOro MPOEKTY 3’ €IHYIOThCS 3a mpoTokosiom UART.

CrpykrypHa cxema MKC nns CucteMd MOHITOPUHTY TEeMIIEpaTypu BHU3HA4ae
OCHOBHI (DYHKITIOHAJIbH1 YaCTUHU BUPOOY Ta 3a3Ha4eHa Ha pUCYHKY 1.1.

[lepmmii OyOK [JaHOI CXEMH BIONOBIMAE 3a 34UTyBaHHS IHpopMmalli. B
MOJANIBIIOMY, Hallll JaH1 MICIs 3YUTYBaHHA MPOMIYTh 4Yepe3 JBa MIKpOKOHTpOJIEpa o
npotokosry UART.

VY napyromy 60111 cxemu CUCTEMH MOHITOPHUHTY TEMIIEpaTypH 300pakeHO
rpadHEAA BUBIA HpopMaIlii, 1o Oyme matu HacTymani Burisa: 1 21 C; 2 -07 C.



MCP3001

PIC16F886

DS18B20

PIC16F877 - PKI, 1paa

Pucynok 1.1 - CTpykTypHa cxema CUCTEMU MOHITOPUHTY TEMIIEpaTypu
1.2 Bu6ip MikpokoHTpoJIepiB Ta aHATI3 iX mapaMeTpiB

B octanHi poku Tmipu po3poOlll CUCTEM KepyBaHHS Bce OUIbllle YyBaru
NPUAUIETbCA MIKPOKOHTPOJIEPHIN TexHill Lle nop's3aHo 3 ii OypXJIMBUM PO3BUTKOM 1
MAPOKAM aCOPTUMEHTOM MPOTIOHOBAHOI MPOAYKIIii. BUKOpUCTaHHS MIKpOKOHTPOJIEPIB
JI03BOJISIE KOHCTPYIOBAaTH TPHUCTPOi 3 HEBEIMKUMHU TrabapuTamMu, IO € BIUIHOCHO
JEIMIEBUMH, MPOCTUMHU 1 HAIMHUMU, CYMICHUMH 3 TEPCOHAILHUM KOMIT FOTEPOM Uepe3
CTaHAapTHI HTepeiicu.

OcHoBHa Mera Tpu BHOOpP1 MIKPOKOHTpOJiepa - 0OpaTd MIKPOKOHTpPOJIEp 3
MIHIMAJbHOKO I[IHOIO, ajJe B TOMW >K€ Yac BIH IIOBUHEH BIIIOBIIaTH BHMOTIaM
MPOJYKTUBHOCTI, HAJIITHOCTI, yMOBaM 3aCTOCYBaHHsI, TOIIO.

HactynHuii kpok mnpu BHOOpPI MIKPOKOHTpOJepa — TMOILIYK MOAENIEH, sKi
3a/I0BOJIbHSIOTh CHCTEMHHM BHMOTaM. BiH Bkrouae migOlp JiTepaTrypH, TEXHITHUX
OTUCIB 1 TEXHIYHUX KOMEPIIMHUX KYpPHAJIIB, a TaKOXX JIEMOHCTpAIliiHI KOHCY/bTAIIIi.
OcTanHHs cTajlisi BUOOPY CKIIAA€ThCs 3 KUTbKOX €TalliB, METa SIKUX - 3BY3UTH CITUCOK
NPUIHATHUX MIKPOKOHTpOJIEpiB 0 oanoro. Lli eranu BkimovaroTh B cede aHANI3 I[IHH,
JOCTYITHOCTI, 3ac00iB pO3pOOKH, MATPUMKH BHPOOHWKA, CTAOUILHOCTI Ta HAsSBHOCTI
HIIMX BUPOOHUKIB. [IpoBeNeHHsI CUCTEMHOI0 aHali3y MPOEKTY J03BOJIIE BU3HAYUTH
BUMOTH JI0 MIKpPOKOHTpOJIEpa:

® DPO3PSIHICTH OOYUCITIOBAIILHOTO SIPa;

e Halip BOynoBaHux nepudepiiinux npuctpois (taiimepu, AL Tomo...);

e amaparHa opraHianis oOpoOku JaHuX (CTPYKTypa MAIIMHHOTO —ITUKIY,
cmiBBiqHOMICHAS TakTiB ['T1 1 MAaIMHHUX MUKITIB);

® MOXJIMBICTH POOOTH IO TIEPEPUBAHHIO, 32 30BHINMHIMHA CUTHAJIAMHA TOTOBHOCTI
a00 1Mo KOMaHJ1aM JIIOAWHH;
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® KUIbKICTh KEpOBaHMX TIOPTIB BBEJACHHSI/BUBOJY, Xapakrep Imepedadl -
Oaiit abo OIT, MpOrpaMHE HANAIITYBaHHs HANPSIMKY Mepeaayi;
® TUIl IPUCTPOIB BBEIEHHA/BUBOAY, SIKUMU MOBHHEH KEPYBaTH OOUPAIOTH MIKPO -

KOHTpOJIEp B TPOEKTOBaHIA cHUCTeMl (TepMiHAIM, BHUMHKAdl, peie, KIIaBIIIi,

naBavi, 1UGPOBI MPUCTPOI BBBYAIbHOI IHIMKAIli, aHAJIOTO-IU(POBI i 1UbpO-

aHaAJIOTOBI1 IEPETBOPIOBAY1, MOJYJIITOPH TOIIO);

® TIATPUMYBaH1 CIIOCOOU 3aBAaHTAKEHHS MPOTPaM B MIKPOKOHTPOJIEP, ~-MOKIUBICT
BHYTpIIHbOCUCTEMHOTO TiporpamyBanHs (ISP), BukopuctanHs mnpu mIHOMY
ctangapTmzoBanux iHTepdeticiB (SPI, 12C);

® KUIbKICTh 1 TUIT HAIIPYTH >KUBJICHHS;

e MajiorabapuTHI Ta €CTETUYHI OOMEKEHHS;

® YMOBH HABKOJMIIIHBOTO CEPEIOBHUIIA, HEOOXIAHI JJIsl eKCILTyaTallii.

Mikpoxkontposepu PIC16F877 ta PIC16F689 matoTh pexumu eHeprozoepexeHHs
1 MOXKJITUBICTb 3aXHCTy KOJIY TIPOTPaMH.

VY MikpokoHTpoJepu BOymOBaHHM cTOpokoBUi Taiimep WDT, sikuit moxke OyTu
BUMKHEHMM TUIbKM B Oirax KoH(Irypamii MIKpoKOHTpojiepa. /Jnd minBuIleHHS
HaA1MHOCTI cTopoxoBui Taiimep WDT mae Bacuuii RC reneparop.

JlomatkoBUX  1Ba  TalilMepa BUKOHYIOTh  3aTpUMKy  CTapTy  poOOTH
MIKpokoHTpojepa. Ilepumii, Talimep 3amycky reneparopa (OST), yrpumye
MIKPOKOHTpPOJIEp B CTaHI CKUJAHHS, MOKA HE CTAOUIBYETbCA 4YACTOTAa TAKTOBOTO
reHeparopa. [pyruii, Ttaitmep BkmtoueHHs »xuBieHHS (PWRT), cmpaupoBye micis
BKJIFOUEHHS JKUBJICHHS 1 YTPUMY€E MIKPOKOHTPOJEP B CTaHI CKUAAHHS MPOTATOM 72MC
(TUTIOBE 3HAUEHHS ), TOKU HE CTAOUTIBY€ETHCS HANpyTa KUBJICHHS. Y OUIBIIOCTI JOJAATKIB
1l PyHKILii MIKpOKOHTpOJIEpA I03BOJISIIOTh BUKITIOUUTH 30BHIIIHT CXEMU CKUIAHHS.

Pexum SLEEP MPU3HAY CHUAM I 3a0e31eyeHHs HaJJHIBBKOTO
EHEepTOoCIOKUBaHHA. MIKpOKOHTposep Moke BuiTH 3 pexnmy SLEEP mo curnamy
30BHIIIHHOTO CKUJIAHHS, 10 TIEPETIOBHEHHIO CTOPOKOBOr0 TaliMepa ado NMpy BUHUKHEHHI
nepepUBaHb.

Bubip pexuMy poOOTH TaKTOBOTO TE€HEparopa J03BOJISIE BUKOPUCTOBYBATU
MIKpOKOHTpPOJIEpU B pBHUX Aodarkax. Pexxum TtaktoBoro reneparopa RC no3Boisie
3MEHIIIUTH BapTICTh MPUCTPOIO, a pPe&KUM LP 3HMBUTH €HEeprocrnoXvWBaHHA. bitn
KOH(]Irypaiii MIKPOKOHTpOJEpa BHUKOPUCTOBYIOTHCS JUIsl BKA3IBKM PEXKUMY HOTO
poOOTH.

1.3 Onuc nepugepiiiHuX NPUCTPOIB Ta podOTA 3 HUMHU
1.3.1 JaBay remunepatypu DS18B20

[Mudposuit tepmomaBau dipmu DALLAS-MAXIMDS18B20 - ue uudposuii
BHUMIPIOBAY TEMIIEpATypH, 3 TIEPETBOPEHHAIM 9 - 12 po3psiB 1 GYHKI[IE€I0 TPHUBOKHOTO
CUTHAJy KOHTPOJIO 3a Temmeparyporo. [lapamerpu KoHTpOSO MOXKYyTh OyTH 3ajaHi
KOpUCTYyBaueM 1 30epexeHi B €EHeproHe3alexHii mnam'ari npaBada. DS18B20
OOMIHIOETBCS JaHUMHU 3 MIKPOKOHTPOJIEPOM OJHOTIPOBIIHOIO JIHIEID 3B'S3KY,
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BUKOPHCTOBYIOUH MPOTOKOJ HTEpPeiicy 1-Wire. [lianazoH BUMIpIOBaHHS TeMIIEpaTypu
CTaHOBHTH Bim -55 o +125 ° C.Jlnma miamazony Big -10 go +85 °© C moxuOka He
nepesuirye 0,5 °© C. V xoxnoi Mmikpocxemu DS18B20 € yHIKampHHIA CEpIiHUN KOJ
TOBKUHOIO 64 pO3psiH, KU JI03BOJIIE ACKUTBKOM JaBadaM IIKIIOYaTHCS Ha OJHY
3arajbHy JIHIFO 3B'si3Ky. ToOTO dYepe3 OAMH MOPT MIKPOKOHTpOJEpa MOXKHA
OOMIHIOBATHCS JAaHUMHU 3 JICKUIbKOMa JaBadyaMd, PO3JIUICHHMMH Ha 3HAYHIA BIICTaHL
30BHIIIHIN BUTJIS 1 MPU3HAYCHHS BHBO/IIB HABE/ICHI y OMMKC1 BUPOOHHMKA.

Ha pucynky 1.2 naBenmena Omnok-cxema maruuka DS18B20. 64-Orramit T1311
(ROM) 36¢epirae yHikanbHuM CepiiHUNA KO IPUCTPOIO.

Veu

47K CXEMA JIOTTIRA
MAPA3UTHOND NMMAHMA 4P| rinEma D3S18B20
TAMATRED
L + 1 d
o v
H OATUME TEMMEPATYPbI |
BHYTP. VDD 64-EMT ROM
fr *_’I BEPXHWH MOPO [T,,) |
GND | c Yowive IOPT S— PETMCTP (EEPROM)
g = (SCRATCHPAD) HVDHHIMIA MOFOT (T}
PEFWCTP (EEPROM)
BATUMK T |
Voo IR MUTAH o
wA
4—.' FEHEPATOP B-EMT CRC |

Pucynoxk 1.2- biiok-cxema DS18B20

OcnoBHa ¢yskiis DS18B20 - nmepeTBopeHHs TemmepaTypu JaBada B MU(PPOBUIA
ko. Ilpu BKITIOUEHHI KUBJICHHS, CTaH perictpa KoHQIryparli BCTaHOBIIOETHCS Ha 12
oir. Illo6 HiIfoBaTH BUMIPIOBAHHS TEMIEPATypU MIKPOKOHTPOJIEp MOBUHEH MOJATH
KoMaHay mneperBopenHs Temmneparypu [44h]. Iliciast 3aBepiueHHS MEpPETBOPEHHS,
pe3ylbTar BHUMIPIOBaHHS Temmeparypu Oylae 3HaxomuTucs B 2 Oaiftax perictpa
TEeMITepaTypH, 1 aBad 3HOBY Tiepeiie B ctan cniokoro. DS 18B20 BuMiproe TemmiepaTypy
B rpaaycax 3a mkanor llenbcis. Pe3ynbTar BUMIpIOBaHHSI MPEACTABISETHCS K 16-
pO3psiAHEe, 3HAKOBE YMCJO B JaojaTtkoBoMy koxal. biT 3Haka (S) mopiBHioe «0» miis
OJATHIX 4ucel 1 « 1» st Big’ eMHUX.

OrmnepaTuBHA IMaM ‘ITh MITHT :

® 3HauCHHS BUMIPSIHOI Temreparypu (2 Oaiita);

® BEpXHIi 1 HKHII TOPOroBl 3HAYEHHsI cripaltoBaHHs curnaity Tpusoru (Th,
Tl);

e pericTp KoH}irypaii (1 Oair);

e reHeparop 8-01rHoi CRC.

Oprananis nam'sti DS18B20 nokazana Ha pucyHky 1.3. Bona Bkitouae B cebe
onepatuBHy (SRAM) 1 enepronesanexny (EEPROM) mnam'ste. ¥ EEPROM
30epiratotbest perictpu Th, Tl 1 perictp koHpirypartii. SAKmo QyHKIS TPUBOKHOTO
CUTHAJly HE BUKOPHUCTOBYeThCs, TO perictpu Th 1 Tl MoXyTs BUKOpHUCTOBYBaTHCS SIK
pericTpu 3arajibHOr0 MPU3HAYEHHSL
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Gatir 0 | Temnepatypa mn. (50h)

} (85°C) EEPROM
gatit 1 | TemnepaTypa crt. (05h)

Gatitr2 | T PericTp1 * 4——p | Ty Perictp

Gatir 3 | To PericTp2 * <4—» | T Perictp

Gaiir 4 | Perictp koudirypaini * 4> Perictp koudirvpanii

Satir 5 | 3apezepeoeanuil (FFh)

GafiT 6 | 3apesepeoBaHMi (0Ch)

Gatit 7 | 3ape3sepeopanuil (10h)

Gatit 8 | Lurmiuawuii kog CRC*

Pucynoxk 1.3 - Kaprta mam‘sit1 DS18B20

baiit 4 mam'ati ue perictp koHpirypaii. biramu RO, R1 moxxHa BCcTaHOBUTH
PO3IIMPEHHS I TIEPETBOPEHHS Temneparypu. [Ipyu BKIIOYEHHI JKUBJIEHHSI CTaH OITIB
RO, R1 = 11, mo BignmoBinae po3mmpento B 12 61r. Tpeba mam'aratu, mo icHye npsiMa
3aJISKHICTh Yacy MepeTBOPEHHS Bi PO3UIbHOI 31aTHOCTL bitn 7 10 — 4 3ape3epBoBaHi,
BOHHU HE MOKYTh BUKOPUCTOBYBATHCS 1 PU YUTAHHI IIOBEPTAIOTH 1.

Tabmmus 1.1 - Kogu koHpIrypyBaHHs pO3IIMPEHHS IEPETBOPEHHSI TEMIIEPATYPHU

R1 RO Pozumpenss Yac nepeTBOpEHHs
0 0 9-01T 93.75Mc (teon/8)
0 1 10-6ir 187. 5mc (teon/4)
1 0 11-61r 375MC (teon/2)
1 1 12-61r 750Mc (teony)

VY Tabmuri 1.1 moka3aHi MPUKIAAW BIITOBITHOCTI MU(PPOBUX KOJIB 3HAYCHHSIM
TEMIICPATYypH.

Jliis o04uKCcneHHs TeMIiepaTypu HE0OXiaHO:

e [pu JaojaTHROMYy 3HaueHHI (S = 0) Koa TepeBeCTH B JECSITKOBUU 1
nmomHoxutH Ha 0,0625 © C;

e 1Ipu BiT'eMHOMY 3Ha4eHHI (S = 1) - mepeBecTH 00EpHEHUI KOA B TPSIMUM.
Jlst oro Tpeba IHBEPTYBATH KOXKEH PO3PST IBIMKOBOTO KOMY 1 Joaatu 1.
A TOTIM TIepeBecTH B JeCATKOBUI 1 moMHOkuTH Ha 0,0625 ° C.

[Tam'sTe BrIIOUae B cede onepatuBHy (SRAM) i1 enepronesanexxny (EEPROM)
nam'site. Y EEPROM 306epiratotsest perictpu TH, TL 1 perictp xoHdirypamii. Skiio
(GYHKIIISI TPUBOXKHOTO CHrHATy HE BHUKOPHUCTOBYEThCs, To perictpu TH 1 TL mMoxyTh
BHKOPWCTOBYBATHUCS SIK PETICTPH 3arajJbHOTO MPU3HAYCHHS.

B 0Oaiirax 3 anpecamu 0 1 1 30epiraroTbCs MOJOAIINM 1 cTapIMid OailTu perictpa
BUMIpsiHOT Temmepatypu. Lli 6aiiTit JOoCTymHI TUTbKK 711 YuTaHHA. 21 1 3i1 6aiity - TH 1
TL perictpu. 4 baiit - perictp koHdirypamii. baiitu 5, 6, 7 3ape3epBoBaHi, HE MOXKYTh
OyTu 3amucaHi 1, MPU YUTaHHI, 3aBXKIU MOBEepTaOTh 1. 8§ ballT mocTymHl TUIBKM IS
yutanHs. Bin Mictuth mukmaHui ko1 (CRC) 115 nepimx BOChbMU OAMTIB.

3amuc nanux B Oaiitax 2, 3 14 BinOyBaeThCsa KOMaHO0 3anucy mam sti [4Eh].
JlaHi MOBUHHI MepeaBaTrcs, MOYMHAIOYH 3 MOJIOAIOTO Oira Oaifta 2. J{ms mepeBipku
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3aMuCy JaHUX MO>KHA TIPOUYMTATH IMaM'siTh KOMaH0r0 unTanHs nam’ a1i [koa BEh]. Tpwu
YUTaHHI JIaH1 TIEPEIAfOThCS TI0 IIHMHI, B TOCITOBHOCTI MOYMHAIOYH 3 MOJIOJIIOTO Oira
6aitra 0. 3anuc [anmx TH, TL 1 perictpa xondirypanii 8 EEPROM BinOyBaeThcs
komanH10t0 [48h]. IIpu BKIIOYEHH1 >KMBJIEHHS AaHi 3 He3alexkHoi nam'sti EEPROM
NEpEBAHTAXYIOThCsl B omneparuBHid mam'saTi (SRAM). Beayuuii npuctpiii NOBUHEH
KOHTPOJIFOBATH CTaH IMMHHU, 100 BWU3HAYMTH 3aBEpIICHHS Iepe3aBaHTaXeHHS. CIoT
YUTaHHS HHU3BKOT'O PIBHS O3HAYae€, IO IEepe3aBaHTAXCHHS IE HE 3aKHYWIOCh. [lo
3aBepIICHHIO Tiepe3aBanTaxxeHHs: DS 18B20 nepenae cioT uynTaHHs.

1.3.2 CemucerMeHTHi iHIMKATOPH

s BimoOpakeHHs1 6araToCUMBOJIbHOI 1H(GOpPMAIli BUKOPHUCTOBYIOTHCS JIHINHI
(omHOpsiAKOBI) nuctuiei. Taki AUCTIIel € CBITJIONIOAHUMU a00 PIIKOKPHUCTATTIHUMMU.

KpiM oquHMYHUX CBITIOBUX HIWKATOPIB Y MIKPOIPOIIECOPHUX CHUCTEMAX YaCTO
3aCTOCOBYIOTh  3HAKOCHHTE3YIOW1 MAaTpHIll, SKI 1€ HA3WBAIOTh IU(PPOBUMH
iHauKaTopamMu. Ha#mnpocTimmM mpukiagoM IUGpoBOro IHIAMKATOpa MoOXe OyTH
cemucermentHull Haukarop (CCI). BiH € MaTpuilio 13 ceMHU CBITIOI0IB, PO3ZMILIEHUX
TaKUM YUHOM, 1110, 3aCBIYYIOUH IX Y pI3HUX KOMOIHAIIIX MOKHA B11OOpa3uTH OyIb-sIKy
necsatkoBy mudpy (Bin 0 10 9) Ta geski TaTHHCHKI TiTepU. [|0TIOBHIOIOTH HOTO BOCHMUM
MaJI€HbKMM CETMEHTOM, W0 MNpU3HAYEHUN JJIs1 BiOOpaKeHHA JECSATKOBOI KOMU
(reumManbHa Kparka). Po3TamryBaBim B psifi KUTbKa TakuX IHAUKATOPIB, MOXKHA
BIOOpa3UTH Oyb-AKE AECATKOBE YUCJIO 13 TUIABAIOUOI0 KOMOIO.

YMOBHO KOE€H CBITJIONIOM B iHI[I/IKaTOpi Ma€ CBiil OyKBEHHIA iz[eHTH(biKaTop (a,
b, c, d e f, g h), 1 ogHa 3 HDKOK CBITJIOJIONA MIAKIIOUYEHA JIO0 BIAMOBIAHOTO
30BHIIIHHOTO BHBOAY. [HaKIIN HDKKM 3'€IHaHI pa3oM 1 MIIKIIOYEH1 J0 3arajbHOro
BuBONY. Jlanuit Mmeto nosHaueHHs1 BUBOAIB CCI 103B0JIsIE BUBHAYUTH THII IHUKATOPA —
crutbHUI aHoa (CA) um crimbHui kato 1 (CK). Sxmo BukopuctoByerhes CCI tumy CK
TO JUJISi 3aCBIUEHHSA CETMEHTIB HEOOXITHO HA HUX BHCOKUH pPIBEHb CHUTHAIy, a Ha
3aranbHUil enektpon — Hm3bkuM. Ilpu Bukopuctanni CCI tunmy CA curHamm
BepTytoThea. [lo3nadenns nikok CCI ta ocodmiBocTi CCI tumiB CA 1 CK HaBeneHo
Ha pUCYyHKy 1.4

[Tigxmouennst oxHoTO HAMKaTopa 70 MK: 1HIMKATOp MAKIIOYAIOTh SIK CIM a00
BICIM (SIKIIIO BUKOPHUCTOBYEThCS JeIMMaibHa Kparika) He3aJICXKHUX CBITIIONIO/IIB.

. CEeIrMEHTH

[ ] ' a 8 a3
b —Ei+1 b —i<+
vy c —Bi¢ c —iF 4+
a —Ei a3+
. e —Bit e —it
yg e S " i
L | g B 22—t
2 h —F— h —<+
|"' ] CRK—— cA——

a h

Pucynok 1.4 — YmoBHze rpadiune 300paxenns CCI
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Pucynoxk 1.5 - 'eomeTpuaHi po3Mipu Ta enekTpudHa cxema ogHopo3psaasoro CCI
31 CTIUTbHUM aHOJIOM.

TumoBuit crocid MiAKIIIOYEHHS AEKUIBKOX IHIWKATOPIB TOJIATaE B TOMY, II00
BKJIFOYUTH 1X TapaleIbHO W TOTIM KepyBaTH MPOTIKAHHIM CTPYMYy dYepe3 3arajibHi
BUBOJM OKpEeMHX IHAuKaTopiB. YUepe3 Te, 10 BENMYMHA LOTO CTPYMY IEPEBUIIYE
OPUITyCTUME 3HA4YeHHs BuUXimHoro ctpymy MK, To 11 KepyBaHHS CTpyMOM
BKJIFOYAIOTHCS JIOJATKOBI TPAH3UCTOPH, SIKI BUOMPAIOTh, KOTPHUHA 3 IHIAMKATOPIB Oyje
nepeOyBaT B aKTUBHOMY cTaHl. CEeMHCErMEHTHUM IHAMKATOPOM MOHA KepyBaTu
CTaTUYHO abo JauHamiyHo. [Ipu cTaTMUHOMY KepyBaHHI pO3pSAM IHAUKATOpA
MIIKIIOYEH1 10 MIKpOKOHTpOJIepa HE3alIekHO W iH@OpMmallisi Ha HUX BHUBOJMTHCH
nocTiitHo. CyTh CTaTHYHOI IHAUKAII TOJISATAaE B MOCTIMHOMY TICBIMYBaHHI IHIUKAaTOPa
Bil OJHOro JpKepena. ToOTO HEOOXITHO MAKIIOYATA IHAWKATOp JIO TIOPTIB
MIKPOKOHTpOJIEpa, HANAIITYBaTh 11 MOPTU HA BUXIJ 1 3alMCATH B 111 IOPTU JIaHI TaK,
00 Ha IHIUMKATOpaxX BUCBITWJIOCS ILIOCHh 3pO3yMile, 1 BIAMOBIAHO MIHATH 3HAYCHHS B
MopTax Mpu HEOOXITHOCTI.

[Ifo6 3MeHImMTH KUIbKICTh HEOOXITHHUX BHUBOIB, 3aCTOCOBYETHCS JIWHAMIYHA
iaukanisl. CyTHICTP JMHAMIYHOI IHAWKAIL TOJIAraE B TOYEPTrOBOMY BKIIFOUCHHI
IHAMKATOPIB Yepe3 3arajlbHU JAHLIOT NEPETBOPEHHS Koay. [[IIKIIIOueHHs 1HAUKaTOpIB
HeoOxifHO pobutn 1B uyactotoro f=120...140 T'm, moO6 YHMKHYTHM MeEpEeXTiHHSA
HJIUKATOP1B.

Cxema 3 JAMHAMIYHOIO I1HJMKALIEIO CIHOXKUBAa€ MEHIIMKA CTPYyM, Ma€ MEHIIl
rabaputu ¥ MeHIly BapTicTb. YMOBHY cxeMmy min‘ennanHsa CCI mpencraBieHo Ha

pucyHky 1.6.
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Pucynok 1.6 — YMosHa cxema min‘eqnanas CCIl npu quHaM™HINA HIAKAI 0

[TapameTpu 7-cerMEHTHOTO 1-pO3psiTHOTO CBITJIOIOAHOTO IHAUKATOPA HABEEHI
y BIIMOBITHMX TeXHIYHUX ommcax. I[o6 3acBituTH Ha IHAWKATOPI SKYCh HHPPY
MOTPIOHO HAJAIITYBAaTH MOPTH, A0 SKUX MAKIIOYEHUH 1HIUKATOpP, Y PEKUM BUXOAY,
"BigKpuTH" TpaH3UCTOp (Y LIOMY BUMAJIKy ITOJaTH Ha 0a3y "OJUHUI0") 1 BCTAHOBUTH B
MOPTY MIKPOKOHTpOJIepa KoJ OaxaHoi IUQpHu.

Jjist cripoIlIeHHs HaITMCAHHSI KOy MOHA BUKOPHCTATU 16-KOBY CHCTEMY.

h g f e d C b a
st apu 1: 0 0 0 0 0 1 1 0 => | 0x06
s uapu 2: 0 1 0 1 1 0 1 1 => | Ox5B
1t 1dpu 3: 0 1 0 0 1 1 1 1 => | Ox4F
1 TaK Janil..

BukopuctoBytoun gecstkoBl mudpu Bim 0 10 9, sK IHIEKC MacuBy, JIETKO
BUBOJUTH B TOPT MOTpiOHI Koaw. [[pOoro Mo’>kHA JOCSTHYTH, BUKOPUCTOBYIOUH Y
MIpOrpami TaK 3BaHy TAOJHUIIO CUMBOJIIB

VY cermeHT TabaMill B Mporpami BKIIOUEHI CUMBOJIM LU(p. KO nmoTpiOH1 1HIII
CUMBOJIH, MO>KHA PO3IIUPUTH 1IFO TAOIHULIIO.

[MpuHumn untaHHs 3 TaOnUIl noJisirae B HacTynHomy. [Ipu Bukiuky Ttabnuii y
MmiaAnporpami BifOyBaeThbCs JI0JIaBaHHS MOJOAIIOro OaiTta niamnbHuKa komana PCL 1
3HAYCHHSI, IKE MICTUTh poboumii perictp W 3 Bukopuctanasm iHcTpykiii «addwf PCL,
1». V pe3ynbTari 10JaBaHHS JIUWIbHUK 30UIbIIYETHCS HA BEIUYUHY, SIKa YTPUMY€ETHCS
B W 1BigOyBaeThCs TepexiT Ha BIIMOBIIHY KOMaHIy B TaOMIll - B poOoumii perictp W
3aIUCYETHCS 3HAYCHHS HOMEpa «KOMIPKI» TaOJMIl — y TaKWi CTIOCi0 y mam'siTi mporpam
BiIOYBAEThCA TEpexia A0 HCTPYKIi 3 aapecoro PCL+W.

Hiana3zon azipec, KU MOXe OyTH OTpUMaHUil B Pe3yJbTaTi, MICTUTh «KOMlpKI/I»
Tabyumi y BUTISAL HCTpyKIid «retlw» (manpukmam «retlw b'00000110'»), ski
BUKJIMKAIOTh TIOBEPHEHHA 3 MIANPOTpaMH 13 3aHECEHHSIM CBOTO apryMEHTy B poOOUuit
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perictp W. 3a3HaueHe 4uCIIo SBJIsIE COO00 KOMOIHAIIIO O1TIB, SIKE MOTIM 3aMUCYETHCS B
MOPT 1 MPHBOAUTH 1O BIiMOOpaKEHHS OCMHCIICHOTO CHUMBOJA. TaKUM YHHOM, Y
pe3yabTaTi MoBepHEHHS 3 Tabmuil, W  MicTHTh HeoOXimHe 3HadeHHs. HeoOximHo
KOHTPOJIIOBATU BMICT perictpa W npu BUKIMKY TaOJuUIb, 1100 HE BIIOYBCS mepexin 3a
MEXI1 MAIpOTpamHu.

Po6oTta 3 macuBamu y C myxe mpocTa i 3pydHa. MacuB - 1€ CTpyKTypa JaHUX,
[0 TIPE/ICTABIICHA y BUTJIAI TPYNH 3HAYEHb OJHOTO THUITY, K1 00'€IHAHI I €TUHUM
iM'siM. EnnemenTamMu MacuBy MOXKyTh OYTH J1aH1 Oy1b-SIKOT'O THITY.

1.3.3 Po6ora 3 nporokosiom UART

UART (Universal Asynchronous Receiver Transmitter) npezactasisie co0oro
yHIBepCaJlbHUN aCUHXPOHHUH mpuitomonepenaay. BiH npuzHaueHuil 151 MOCI0BHOL
nepenadi AaHux. ['0J0BHOIO 00JaCTIO 3aCTOCYBAaHHS AaCHHXPOHHOI Iepeiayl IaHuX, K
MpaBWJI0O, € HE OOMIH JaHMMH B CKJIaJl CXEMH, a KOMYHIKaIlld MDK OJ0KaMu
PO3UICHUMH B TIPOCTOPI, SIKI MArOTh O3HAKH BJIacHOrO iHTeNeKTy. Ilpukimamom moxe
CIY)KUTH 3B’S30K MDK TIEPCOHATBLHUM KOMIT FOTEPOM 1 TMPUHTEPOM, MOIEMOM,
MIPOrpaMyrOduM NPUCTPOEM abO0 PEriCTPaTOPOM JaHUX.

[Tpu acuuXpoHHIA TIepeaadl JaHUX TAKTOBUW CHTHAI HE TMEPEIAEThCS Ha BIIMIHY
BiJl BUIAJKy CHHXPOHHOI MOCHIMOBHOI mepemadi gaHux depe3 SPI iHTepdetic. lle
BHCYBA€ CTPOT1 BUMOTH JI0 PO3MOJILTY IHTEPBAIIB Yacy B KaHalax mepeaayi Ta npumiomy.

VY HalnmpocTiIOMYy BHIAAKY IJsi KOMYHIKAlili MDK JBOMa MPHUCTPOSMHU JOCHUTH
MaTH TpOoCTe 3'€THaHHA 3a JOTIOMOIOI0 TPhOX JIHIN: Mepenarodl W nmpuiMaroiabH1 JiHii
Tx0 #1 Rx0, a Takox JNHII 3a3eMJICHHS.

B crangapti RS-232 Bu3HayeH1 BUCOKMM 1 HU3BKHUM piBeHb Hampyru. byro
NpuiHATO, WO B IHTEepdeiici RS-232 Oynyts aiatu uudposi piBHI +3 1 -3B (pucyHok
1.9). Hanpyru Bume 3B npuitMaroTh 3a CUTHAIM JIOTTIHOTO HYJIS , a OyAb-AKl Hampyru
HwK4e -3B — norigHoro oxunuiero. Hanpyra B miana3zoni Bim -3B 10 +3 BBaxkaeThcs

CUTHaJIaMH 0€3 3MICTY.
+H2B —— i

]
|
0 0 00 0 0

?:B—///// ////

1 1 1 1 1 1 1 1

128 | | i

Pucynox 1.7 - Peanizauis intepdeiicy RS-232 na pizuunomy piBHi

[lo mpu4uHI BIICYTHOCTI CUHXPOHI3aIlii, sIKa MOKa3ye MOYaTOK 1 KIHEllb KOKHOTO
OailTy, 0allT JaHMX NPUXOJUTHCS TOYMHATH CTOMOBUM 1 3aKIHUYYBaTH CTapTOBUM
oiramu (pucyHok 1.10), mo0 mpuitMaibHI MPUCTPOI MOTJIM PO3MI3HABATH TOYATOK 1
KiHelb Tiepemadi OaiTy panux. CTapToBUN OIT 3HAXOAWTHCS HAa TIOYATKy KOYKHOTO
Oaifry. B mHii mepenadi B pexuMi OUIKyBaHHsS Ji€ BUCOKUW piBeHb Hampyru. [Ipum
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BHUBO/1 OaiiTa B JIHII BCTAHOBIIIOETHCSI HU3bKUI piBeHb. [HTEpBaI CTApPTOBOrO CUTHAILY
TaKWi SIK y OiTa JaHuX.

BignoBinHO 1m0 BU3HaueHHs cTaHaapty V.24, y miHii mepedayi JaHUX y CTaHi
OUIKYBAaHHSI BCTaHOBJEHUM piBeHb Jjor. 1. Ilepemaua moxke OyTu moyaTta B OyIb-SIKUU
MOMEHT 4acy. Iy Toro mo0 nepenatu mpuiiMady MOBiIOMIIEHHS PO MOYATOK Mepesadi,
MOCUJIAETHCS cTapToBUH 01T 3 piBHEM JoT.0. [lichs mporo nmepenaroTsCcs po3psan naHux (y
OUTBIIOCT1 BUMIAJKIB 7 a00 8, iXHE YHCIIO 3yMOBIIOETHCS B TPOTOKOJII TIepeaadl JaHuX), TIPH
[[bOMY CIIOYATKY MePEeNa€ThCS MOJOIIINNA 3HAYYIIUH OIT.

Jlnst niBUILEHHS HaIITHOCTI Iepeayi JaHuX Moke OyTH AofaHuil 61T mapHocTi. bir
MapHOCTI IOMOBHIOE PO3PSAN JAHUX TAKMM YHHOM, L0 JOCATAETHCS MpsMa MapHICTh (Cyma
BCiX OITiB, BKJIFOUalOYM OIT MapHOCTI, mapHUii) abo HempsiMa MapHICTh (CyMa BCiX OITiB,
BKJIIOYAO4YM OIT mapHOCTi, HemapHa). HeoOximuuii BUA mapHOCTI (BIICYTHICTh, TIpsMa 4
HeIpsMa) TaKOX MOBUHEH OyTH BU3HAUYEHUHN y IPOTOKOJI1 Mepeaayl JaHuX.

[Tepenaua 3akiHUy€eThCs CTOM-0iTOM 3 piBHEM Jjor. 1. ITicis BinmpaBiieHHs cTom-0iTa
JHIS JaHUX 3HOBY NEPEXOJIUTh Yy BUXIAHUW CTaH OYIKYBAaHHS ¥ roToBa 10 HACTYIHOI
nepenaul. YacoBa niarpama nepenadi Oaiita ESh (11100101b) 3 HenpsMoro mapHicTio U
CTONOITOM Uepes iHEep(beﬁc tuny V.24 noka3zaHa Ha pucyHKy 1.10.
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Pucynok 1.8 - YacoBa aiarpama nepenaui 6aiita ESh (11100101b).

VY 3B's3Ky 3 THUM, 11O TaKT JUIsl CHHXPOHI3aIlli epeaadi He MepecruiaeThCs, TOYaToOK
po3psiay MOke OyTH PO3Mi3HAHO TUIBKU MO BUMIPIOBAHHI Yacy, IO MPOHIIOB 3 MOMEHTY
MOSIBU CIIAJatouoro GpoHTy cTapToBoro Oira. Came TOMy HEOOXiIHO BU3HAYATH IIBUIKOCTI
nepenayi JaHWUX, sIK1 € 0OOB'SI3KOBHMH I TIepeAaBalbHOI W MPUMar04doi CTOPOHH. Y
crangapti RS232 normua onuuHuig HazuBaeThes "mark", mpu 1IbOMy pIBEHb CUTHAy Ha
miaii  (-5..-15B). Jloriyauéi Hynas y crangapti RS232 nHasuBaeThes "space", Homy
BIOMOBIa€ piBeHb cuUrHay +5..+15B. V BimcyTHOCTI mepeaadi Ha JiHIT 3aBXKAM JOT14HA
onuuun. Ilpo mouyatok mepenavi JaHUX CUTHaANBYye ctapT Oir (JioruHuil Hynb). Kinens
nepeaadi JaHUX MO3HAYAEThCSA CTOM OITOM (JIOTTYHA OJIUHUILA).

1.3.4 Ocob6.auBocTi npoToko.y 1-WIRE

1-Wire - mpoTokoJ mepeaayi JaHuX Mo ojaHik Jidil. JJanuit mpoTtokos po3podieHuit
kopropaiiicto Dallas Semiconductor (3apa3 Maxim Integrated). 3 Bukopucranusam 1-Wire
npairoe outbirictTs JoModonHuX winiB (DS1990A), kapTok gocTymy, a Takox depe3 1-Wire
CIUIKYIOThCS TOmyJisipHi qaBadi Temmeparypu (DS18S20 1 DS18B20), Tpan3uctopHi Kiirodi
(DS2405, DS2406), nmporpamoBani noptu BBeaeHHsA-BuBeneHHs (DS2408), AL 1 ITAII,
TOAMHHUKK peanbHOro uacy (DS2417) tomio.... Pexxum 3B's3Kky B 1IbOMY MPOTOKOJI -
aCMHXpOHHUN 1 HamiBAyriekcHuil. [lpu npoMy 3aBkau € Beayuyuid - OJUH IPHUCTPIA Ha
IIMHI, K€ TMOCWIa€ KOMaHAW, 1 BEACHI - MPUCTPOi, SIKI IIi KOMAaHAW MNPUAMAIOTH 1
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BIIMOBIIAIOTh HA HUX, SKIIO HEOOXITHO; KOXEH 3 BEACHHX IMPUCTPOIB IMIIKIFOYAETHCS
6e3nocepenHbo 10 3araibHOl muHU. [IpoTtokon 1-Wire He ckimagHuil B peainizarii ogHaK
TOCUTh YYTIUBUM 0 Yacy 1 0 mepemkoa. Takox 1-Wire He mpu3HadeHUW I Tiepeaadi
BeMIUKUX O0O0’eMiB iH(poOpMalii Ta 118 MBUAKICHOTO OOMIHY JaHMMHM - MaKCHUMalbHa
mBuAKICTE 9600001/C.

¢VDD VDD
Master %4.7.«
data I

¢VDD ¢VDD
—I_ data data data
Slave 1 Slave 2 Slave 3
. - i

Pucynox 1.9 -Ilpukian makiodeHHSI BEIy4Oro 1 BEASHUX MPUIIAIiB
3a poTokosom 1-Wire

[Tporokon 1-Wire onucye ¢piBUYHNN, KaHATBHUM, MEPEKEBHUI 1 TPAHCIIOPTHUI PIBHI
B3aemoii. Ha ¢p3uuHOMy piBHI JafOTHCS OMUCH METOJIB 3B'sI3Ky, BUMOTH JI0 IIIMHU JaHUX 1
KUBJICHHI0. KaHAJIBHUM piBEHb OMMCY€E CIOCOOM YMTaHHS 1 Iepeaadi O1TiB MO MPOTOKOJY.
MepexxeBuii piBeHb BU3HAYA€ METOAU afpecallii 0 pIBHUX MpUCTpoiB Ha JiHli. Hapemri,
TPAHCIOPTHUU PIBEHb OMHUCYE (PYHKIIOHATBHI KOMAaH/IU, BUKOPUCTOBYBaH1 MPUCTPOSIMH 1 -
Wire.

O6miH iHpopMalliero BeAeThCcs TakM-caoTamu (60 MKC): OJTUH TallM-CJIOT CIYXUTh
st oOMiHy omHuM Oitom iHGopmartii. Jladi mepenarThes OIT 3a OITOM, MOYHMHAKOYH 3
MOJIOAIIOTO 6iTa MOJIOAIIOTO OaiTa.

[Tpu obmiHi HpOpMaIliero Beayunid iHiIif0€ 3B's130K Ha O6iToBOMy piBHI. Lle o3Hauae,
10 Mepejada KOXKHOTo 0ira, He3aJle)KHO Bl HAMpsMKY (repefgada abo mpuitoM), MOBUHHA
OyTH iHII[IIfOBaHA BEIYUYUM.

1.3.5 JaTuyuk Temnepatypu LM35

Cepist LM35 - 11e To4H1 aHAJIOTOB1 JATYUKHA TEMIIEPATYPHU 3 IHTETPaTbHUM KOHTYPOM,
BHUXIJIHA HalpyTa SKUX JIHIHHO mponopuiiHa temmnepatypi Llenscia. Takum uunom, LM35
Mae€ IepeBary Inepej JIHIMHUMU JaTYuKaMHu TeMilepaTypu, kaimiopoBaHumu B KenbBiHax,
OCKUTbKM KOPHUCTYBaueBl HE MOTPIOHO BiAHIMATA BEIWKY TMOCTIHHY HAmNpyry Bimx HOTO
BUXOJy JUIsi OTPUMaHHS 3pydHOro wmacmrtadyBanHs. LM35 He Bumarae 3x0JHOTO
30BHIIIHBOTO KaliOpyBaHHs ab0 0Opi3ku AJisi 3a0e3nedeHHs TUoBoi TouHocTi £+ 1/4 °C mpu
KiIMHaTHIA TemmnepaTypi Ta = 3/4 °C mpoTsarom MoBHOTO Jiama3oHy TeMiepatyp Bix -50 10
+ 150 °C.

PosniHoBka LM35 - me pocuts mpocro. [lepumii mrudt npusHaueHUn Uis
HEOOXITHOTO JiKeperna )KUBJICHHS JaTYNKa, sKe mepexoauts Bia 4 1o 30 B, xoua BoHO MOXke
BUIPIBHATUCS 3aJICKHO BII BUPOOHWKA, OTXE, Kpallle MOIMSIHYTH Ha TaONMII0 JaHUX
JIaTduKa 1o BU npuadam. [lotiM, y meHTpi, y Hac € mtudT A BUXOTY, TOOTO TOH, KU
Oyne mojgaBaTv Ty YM IHIIY HAmpyry B 3aJ€XKHOCTI Bin Temmeparypu. | TpeTid mTudt
Ut yETHCS.



19

2 MPOEKTYBAHHS EJEKTPUYHOI MPUHIUIIOBOI CXEMHU
2.1 Po3podka cxemMH eJIeKTPUYHOI NPUHIMIIOBOI MIKPOKOHTpOJIepa

VY npoueci npoeKkTyBaHHsI OyAb-IKOTO MPHUCTPOIO, POPMY€EThCS HAOIP TEXHIYHOI
JOKYMEHTAITil TI0 IIbOMY MPHUCTPOI0. B TeXHIUHINA TOKYMEHTAIlii OTTUCYETHCS MMapaMeTpH,
poboTa MPHUCTPOIO, HEOOXIAHI JJIT BUTOTOBJICHHS KOMIIOHEHTH Ta METOAW 1 3ac00H
HaJIaroKeHHs (PYHKIIIOHATBHUX MO>KJIMBOCTEH MPOEKTOBAHOTO MPHUCTPOIO.

OnHUM 13 HAMBAXKJIMBILLIMX PO3/UTIB TEXHIUHOT TOKYMEHTAIlli SBJISAE€THCS MOAAHHS
EJIEKTPUYHOI NPUHIUIIOBOI CXEMHU MPOEKTOBAHOTO TIPUCTPOIO.

Enexrpuuna npunHIunosa cxema — 1e rpadidHe 300pakeHHs] 0yI0BH TPUCTPOIO
Ha ¢BUUHOMY piBHI. [laHa cxema BimoOpaxae KUIbKICTh Ta TUIl BUKOPHCTOBYBAaHHUX y
OpUCTPOT KOMIIOHEHTIB (paJIOTEXHIUHUX EJIEMEHTIB, MIKpOCXeM, IHTepPerCHUX
PO3‘€MIB, TOIIO...) Ta IX B3aEMOII0 OJUH 3 OJHUM. [[ITKIIFOUCHAS KOMIIOHEHTIB CXEMU
OJIMH JI0 OJTHOTO BIOOpaXaeThCs JHIIMH. 3T1THO II€T CXeMU BIIOYBAETHCS PO3BEACHHS
JOPIPKOK Ha TUIAT1 Y BIIMOBIIHOCTI 10 JIHIA MIKIIOYEHHS, 300paKEHUX Ha CXEM1, Ta
MOHTaX 1 MaiiKa €JEMEHTIB MPOEKTOBAHOIO IMPHUCTPOIO. YC1 €eMEHTH, 300pakeHl Ha
SIIEKTPHUYHI IPUHITAIIOBINA cXeMi, MAMUCYrThCs 3TimHO BuMoT JICTYVY.

XKonaeH eneKTpUYHHWIA TPUCTPI HE MOKE MparoBatu 0e€3 JpKepena Harpyru
xuBJieHHA. [Ipuctpoi, mo nodyaoBaHi HA OCHOBI MIKPOKOHTpoOJiepa, e UudpoBi
npucTpoi. JlianazoH Hanpyru *KUBJIEHHS AJIS1 TAKKX MPUCTPOiB ckianae B 1.5 1o 5.5B,
a CTpyM - mocTiiHui. g minkmodeHHs UGPOBUX TPUCTPOIB A0 Mepexi 220B
BUKOPHUCTOBYIOTECSI TpaHC(OpMaTOpHi, IMITYJIbCHI, KOHJEHCATOPHI OJIOKA KUBJICHHS
Tomo... Jlo ckiamy HaMOpOCTIIOT CXEMU BXOJATh: MOHWXKYHOUHUN TpaHchopMmarop,
TIOJHUNA MICT, €JIEKTPOJITHYHI KOHIEHCATOpH Ta MIKpocxeMa cTabuiizamii (AuB.
pucyHok 2.1).

| VDAl  ppp
~220V I L7805 [T ©
|
I
- ' — C1 ——= 2 SV

1 ° :

Pucynok 2.1- Cxema ctabutizamnii )KUBJICHHS JJIs1 TUGPOBUX MPUCTPOIB HA OCHOBI
MIKPOKOHTPOJIEPIB

KnrogoBum enemenToMm B maHid cxemi € ctabiiparop L7805. IcHye nBa Bumm
crabiizatopa 7805: 3 cTpymMOM HaBaHTaXeHHA 10 1A 1 manomoryxuuit 78L05 3
ctpymoM HaBaHTaxkeHHs 10 0,1A. KpiM Hux € npompkHuii Bapiant 78MO05 3 cTpymom
HaBaHTaxxeHHs 710 0,5A.
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€wmuicte Cl Ha BXxoal craburzaTopa HeOOXIIHA Ul 3IUIaJUKEHHS
BHCOKOYACTOTHUX 3aBaJ MpHW mojadi BxiqHoi Hampyru. €wmuicth C2 Ha BHXOII
cTabinidaTopa 3aaae CTabUIbHICTh HAMPYTHU MPU PI3KIA 3MIHI CTPYMY HaBaHTaKEHHS, a
TaKOX CYTTEBO 3HUXKYE aMIUIITyAy Myibcaiid. [ oro HopMaibHOT poOOTH Hampyra
Ha BXO/Il IOBUHHA OyTH y Aiana3zoni 10-20 B.

Jlns  ¢dopMyBaHHS Hampyrd TaKOro pIBHSI BHKOPHCTOBYETHCS OXHO(A3HHIMA
Tpancgopmarop Ta miogHui micT. g Toro, mobd cdopmyBatn HEOOXITHI YMOBH JJIs
pobotr MKC HeoOXximHO niepe0adnuTH IKEPEso IMITYIbCIB CUHXPOHI3aIii.

B wmikpokonTposnepax cimeilictea PIC16 mnepenbaueHo paekuvibka THUITIB
rerepatopiB. s PIC16 kopuctyBau MoOXke 3amporpamyBaTé ABa KOHDIrypariiHuX
oiru (FOSC1 1 FOSCO) nns Bubopy oasoro 13 yotuprox pexkumiB: RC, LP, XT, HS.,
ne:

RC — reneparop na RC-nanj;

XT — cTanmapTHUN KBapLOBUM F€HEPATOP;

HS — BucokouacToTHUI KBapIIOBUI reHEPaTOD;

LP — Hu3bKOYACTOTHUI MaJIOi TIOTY>KHOCTI T€HEpaTop.

B pexumax XT, IP 1 HS mo Bueoais OSCI/CLKIN 1 OSC2/CLKOUT

MIKITF0YAETHCS KBApIIOBHHA a00 KepaMIIHHK PE30HATOP.

DD1

— " RA2 RA1THSE

—21RA3 RAO Y z1 G

—2{ras  oscrp& T

4 15 =

—=1RAS5 0SC2 MHz }_.

T g vdd |4 c2
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Pucynok 2.2 - Cxema TakTyBaHHsI MIKpOKOHTpOJIepa

JUisi MiAKITIOUEHHS pe30HaTopa BUKOPUCTOBYETHCA TUIIOBA CXeMa BUPOOHUKA.
€MHICTh KOHICHCATOPIB MOBUHHA OyTH B HTEepBaTi Bix 15 10 22 nd, oauH BUBI SAKUX
MIIKIII0YAETHCA JO PE30OHATOPA, & HILUN O 3EMIIL

Y npuctpoiB, mnoOyZOBaHMX Ha OCHOBI MIKPOKOHTPOJIEPIB MependadueHnit
MEXaHI3M amapaTHoro peceryBaHHsI. Y MikpokoHTposiepie PIC16 BuBim, 110
MpU3HAYEHUN NIl pydHOro nepesanycky HazuBaeTbesi /MCLR. AKTUBHUMI curHam s
CKHMJIaHHA — LIe curHai Jjoriynoro 0, mo noaaerscs Ha Bxig /MCLR npu HaTHCKaHH1
KHOIKH S1.

Jlnst 3miam mporpamuoro 3abesmnedenHs MK BukopuctoByerbes po3‘em ICSP.
Januii po3‘em, sIK 1 OJHOIMEHHUN TPOTOKON OOMIHY, JO03BOJISIE 3MIHIOBAaTH poOOUl
napaMmeTpu MIKpOKOHTpoJiepa 0€3 BWIIydeHHsI Horo i3 mpuctporo. Ilpu mpommBaHH1
MiKpokoHTposepa Ha HDKKY /MCLR momaetscs curnan piBHem 15B. Jlanuii curnan
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MO3HAYEHO Ha po3‘eMl K Vpp. 3aIll0ETbCI MEXaH3BMY JOCTYIy J0 HaMm ATl
MIKpoKOHTpoJjepa. [lani mepenarotses mo miHii Data Ha BuBinm PGD mikpokoHTpoepa,
npu upomy 3 niHii Clock po3‘emy ISCP noctynae curnan taktyBanHs. J{aHuii curnan
npuitMaetbest BuBoJoM PGC MIKpOKOHTpoJiepa, Ta BIANOBIIAE€ 3a KOPEKTHUN 3aInc
nporpamu y MikpokoHTpoJiep. Curnanmu Vss 1 Vdd 3a0e3neuyroTh CTaHAapTHY Halpyry
YKUBJICHHS JIJI1 MIKpOKOHTpoOJIepa piBHeM +5B.

Ha enexTpuuHiii IpUHIIMIIOBINA CXeMi MOKA3aHO SK B3a€EMOJIIOTh PI3HI BY3JIM MDK
co00OI0 Ta SKi KOMIIOHEHTH BHKOPHUCTOBYIOTHCS [IJIsl TOOYAOBU TPOEKTOBAHOTO
TPUCTPOIO. 3riHO 13 ITIEI0 CXEMOIO Y MONLIIOMY (hopMyBaTUMETHCSI IPUHIIUI POOOTH
yci€i cucTeMu Ta anropuT™M (YHKIIIOHYBaHHS MIKPOKOHTPOJIEpa, SIK OCHOBHOTO BYy3Jia
KepyBaHHS.

[IpucTtpoi BBeNEHHS/BUBEIEHHS — 1€ PIBHOTO poay nepudepiiHi MOAyi, sKi
MTKITIOYAI0THCS 10 (DYHKIIOHATBHO 3aBEPIIEHOTO MPHUCTPOIO I KEPYBaHHS POOOTOIO
IIOTO TIPUCTPOIO Ta OTPUMAaHHS iHpOPMAIIil PO BUKOHYBaHI HUM (pyHkii. Hanpukman,
s [TIK takuMu mpuCTposSiMH € KilaBiaTypa, MUIIKa (PUCTPOi BBEACHHS) Ta MOHITOP 1
npuHTEp (MPUCTPOT BUBEICHHS ).

Jlit  MIKpOKOHTPOJIEPHUX CHCTEM HOMEHKJIATypa THPUCTPOIB BBEIACHHA YU
BHBEACHHS Jemo iHma. [IpucTposMu BBOAY KpiM KiaBiaTypu (KilaBiaTypHOT MaTpHIT)
MOXYTbh Oy p13HI JaTYMKHU — TEIJIa, BOJOTOCTI, 3arazoBanocTi, [Y-garuuku, Tomo... B
CBOIO Uepry MPUCTPOi BUBOJY TAaKOXK HE 0OMexyroThcst MoHITopoM. [t MKC ne, — sik
npaBuiio, — 3HakocUMBOJbHI abo rpadiuni PKI, CCI, akyctruni enementu (6inepwu,
JTWHAMIKH ), HaB1Ib 3BUYAHI CBITJIOTIOIH.

HaiinpocrTinii 13 1Mx OpUCTPOIB BBEACHHS/BUBEICHHS IHTEIPYIOTHCS B MPUCTPIN
Ta MIKIIOYAIOTHCS OE€3MOCEPEIHO 10 MOPTIB MIKPOKOHTpOJIEpa, MPOTE € 1 Taki, JJis
MIKTIOYEHHS SIKUX BUKOPUCTOBYIOTHCS IHTEPPECHI pO3‘ €MHU.

[aTepdeiic — y MIKpOKOHTPOJIEpHIM TEXHINI — Ii¢ HaOIp MPOBITHHUKIB, SKi
BHUKOPHUCTOBYIOTBCS JUIA TIKIIOYEHHS 30BHINIHHOTO TPHUCTPOIO BBOAY/BHBONY Ta
3a0e3neuyroTh peaniBalilo NPOTOKOJIy Nepenadl JaHuX. Sk mnpaBwio, Taki Tpynu
MIPOBIIHUKIB 00°‘€IHIOIOTHCS B MEXax OJHOTO po3‘emy. Hampukman, nis 30BHILHIX
npucTpoiB, ski npamoioTe Mo USART/RS-232 mpoTokoiy, rpymna MpOBITHHKIB, sSKa
3a0e3neuye 3B 30K 13 MIKPOKOHTPOJIEPOM OCHOBHOTO MPHUCTPOIO MO IbOMY MPOTOKOIY
00‘eqHIOETHCS Y po3‘em Ty D-SUBO.

HaBenena enexTpuuHa MPUHIMIIOBA CXEMa MpAaIfO€ HACTYMHUM 4yuHOM. [liciis
Mojadl JKUBJICHHS MIKPOKOHTPOJIEp MOKPOKOBO BUKOHYE TMPOrpamy, IO 3akKiajeHa y
ioro maMm'sath mporpam. [lepmmmM erarmoM € HIiaT3aIisl MOPTIB MIKPOKOHTpoOJIepa Ta
Horo BOYJOBaHMX MONYNIB. AKTHBYEThCS IHTEep(dENC 3B'SI3KYy Ta BUKOHYETbCS OOMIH
JTaHUMHU.
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Pucynok 2.3 - EnexrpuuHa npuHIMNOBa cxeMa po6otu CucTeMyu MOHITOPUHTY

TeMIieparypu
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Ne I1/IT1 | Ha3Ba ememenTa ITo3naueHHs Hominan

1 Tpancdopmarop TR1 220B

2 JliogHuii MiCT VDS1 D13A4

3 Perynsarop Hanpyru DD1 7805

4 KBapuesi pezonatopu 71,72 AMI'1

5} Konnencarop Cl 100mMk D

6 Konnencarop C2 10MKD

7 Konnencaropu C3,(C4,C5,C6 | 10mxD

8 Pesnuctopu R1,R4 10xOm

9 Pe3uctopu R2, R3 4xOm

10 PesucTopu R5-R12 1xOm

11 Pesuctopu R13-R19 1000m

12 MikpoKOHTpoJepu DD2,DD3 PIC16F877, PIC16F689
13 JlaTauky TemriepaTypu IC1 LM35

14 [Hudposuii TepmoiaBay IC2 DS18B20
15 8-pospsinuuii CCI 7Segl MPX8-CA
16 Tpamuctopu T1-T8 12B

17 KHnonka-nepemukay S1,52 SK1-53

2.2 CtBopenns npoekty B cepenosuii PROTEUS VSM

butbiricTs pamioaMaTopiB CTUKAIUCS 13 CUTYAL€I0, KOJIM 3a OpakoM JOCBITY YU
MPUCYTHICTh TIOMHJIOK Yy CXeMi
PaioeNeKTPOHHI KOMITOHEHTH.

3'sBUacs BEMMUYE3HA KUIbKICTh MPOrpaM CUMYJISITOPIB, IO 3aMIHIOIOTH pealbHi

abo K 3a IHIIMMHU OOCTaBHMHAMHU,

TNICyBaJI

pagiogeTaml W NpWIAAHW, BIPTyadbHUMHU MojeasiMu. CUMyISTOPU I03BOJISIOTH, 0€3
30MpaHHs PEATbHOTO TMPHUCTPOI0, HAIATOJAWTA POOOTYy CXEMH, 3HAUTH TOMIJIKH,
OTpHUMaHI Ha CTajii MPOEKTYBaHHS, 3HATH HEOOXIIHI XapaKTePUCTUKU W Oarato 4yoro
imoro. OnHiero 3 Takux nporpam € PROTEUS VSM.

Proteus VSM cknagaetses 3 ABoX camoctiinux nporpam ISIS ta ARES. ARES
I TPAacCUPYBAJIbHUK APYKOBAaHWX IUIAT 3 MOJIMBICTIO CTBOPEHHS CBOiX OI10JTIOTEK.
3amyck mporpamu BinOyBaeThes 3 MeHio ITyck — Ilporpamu - Proteus 7 Professional -
ISIS 7 Professional. Tlpu 3ammycky nmporpamu 3'sBJsi€THCS OCHOBHE BiKHO mnporpamu ISIS
7 Professional.

HaitGinpimii  mpoctip BimBeaeHuit min BikHO penaryBanHs EDIT WINDOW.
Came B HbOMY BiIOYBalOTbCSI BCl OCHOBHI MpPOLECH CTBOPEHHS, pelaryBaHHS U
HAJIAro/HKEHHSI CXEeMHU MpHCTporo. JliBopyd yropi MajieHbKE BIKHO MOTEPEIHBOTO
neperysiny Overview Window 3 HOro JOMOMOTOI0 MOKHA MEPEMIIIyBaTUCS MO BIKHY
penaryBaHHs (KJIallal0ouM JIIBOK KHOIKOIO MHIII MO BIKHY TOTIEPEIHBOTO IMEpersiy,
MOXHa TMEepeMillyBaTH BIKHO pelaryBaHHsS 3a CXEMOIO, SKIIO 3BHYAHHO CXEeMa He
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BMIIIa€TbCcsl y BIKHO). [lepeminlyBaT BIKHO peJaryBaHHS 3a CXEMOK MOXKHa ILE
yrpumytodn HatucHyToi kHomKy SHIFT Ta pyxaroum KypcopoM MuIll TO BIKHY
penaryBanHs. HaOmmwkyBaTu il BiggansiTd cxeMmy y BiKH1 MOxkHa kHoTikamu F6 it F7 abo
& KonecoMm mui, F5 neHTpye cxeMy y BikHI, a HaTuckaHHs F8 minransie po3mip cxemu
M1I-BIKHO peJaryBaHHSI.

by LINTTTLED - 1515 Profeddsas (Demeaj
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Pucynok 2.4 - OcHoBHe BikHO nporpamu ISIS 7 Professional 1 BikHO
MOTIEPEAHBOTO MEPETIIAY.

Ilin BiKHOM momnepenHboro neperisiay 3Haxoautbes Object Selector - crnmcok
00paHUX y IIed MOMEHT KOMIIOHEHTIB, CHMBOJIIB W IHIIMX €JIeMEHTIB. Bumirenuii y
CIIMCKY 00'€KT Bi1OOpaXKaEeThCS Y BIKHI MMONEPEAHBOrO MEPErIsiy.

Bci moximuBi ¢yHkuii Ta iHcTpymMeHTH Proteus VSM nocTymHi uepe3 rojaoBHE
MEHIO, Yepe3 MIKTOTPaMU sIKl 3HaXOIAThCS MiJl MEHIO 1 y JIIBOMY KyTi OCHOBHOTO BIKHA
Ta Yepe3 TapsAdl KIaBilli, SKI MOXYTh TEpEnpU3HAYyBaTHCS KOPUCTyBadueM. BHHU3Y
OCHOBHOTO BIKHA PO3TAIllOBaHi: KHOMIKK 00EpTaHHS Ta pO3BOPOTY 00'€KTa HABKOJIO CBOEI

OCi, aHeJb KEPYBaHHS IHTCPAKTHBHOIO CHUMYJILIEIO - BHUIVISIAE K MArHiro(poHHa 1
¢ynukmii Taki x: [TYCK , IOKPOKOBUU PEXUM, TTAY3A,CTOIL

ROOT SHEET 1 +H0 400 & |

PucyHok 2.5 - [lanens kepyBaHHSI IHTEPAKTUBHOIO CUMYJISIIIELO.

Cepenouiie PROTEUS mae Bennue3Hy 010/110T€Ky €JIEKTPOHHUX KOMIIOHEHTIB.
Bci enementn mepeOyBaroTh y Oi0miorernii kommoneHTiB. I1[o6 mo0 HEl moTpanuTu
notpioHo meperiti B pexkuM COMPONENT (koMmoHEHTH), HaTUCHYBIIHM BIIMOBTHY
niktorpamy P (Pick devices) a0o nBiul KJIAI[HYBIIM JIBOKO KHOIMKOIO B TOJII BHOOpPY
komnoHeHTIB Object Selector.
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KoMmoHeHTr MoOX»Ha BUOUpaTH IO KaTEropisix, Ta y CIUCKY. 300pa’KeHHs
KOMITOHEHTA 3'IBUTHCSA y BIKHI IToTiepeiHporo neperisiay. 1{o6 po3MicTuTH KOMIOHEHT
Ha poOOYOMY TIOJII TMOTPIOHO HABECTH KypCOp MHUII HAa MOTpIOHE MicHe 1 KIalHyTH
niBot0 KHOMKOw muiil. [[o6 3’e€qHaTh BUBOAM KOMIIOHEHTIB MPOBIIHUKOM MOTPIOHO
MiIBECTU KypCOp MHUIII A0 BUBOAY KOMIIOHEHTA, IICIISl MOSIBU HAa BUBOJ[I KOMIIOHEHTA
XpECTHKA MOTPIOHO KIAIHYTH JIIBOIO KHOTKOIO MUIII 1 MiABECTH KypCcOp MHII /10
BHBOJY IHIIIOTO KOMITOHEHTA.

== Pick Devices
Macia Pesynerarss [R25] NMpoctdoTp chesk
[ YeTpnieTeo | Bufimiorera | Dnucasss A PR HE BROPEHO (AR MPOCHIT
Cnceo wemarom 555 ANALOG Timer/Ozcllatio
TameeD Male e 755 AMALOG CMOS Timer/Dscilator
76065 AMALOG B Foed 14 Fosilive Power S upply Flegulato
Kameropun 7606 AMALOG BV Feoed 14, Patitive Power Supply Reguiaten  PLB Mpocieorp
[Bee kaTerop| ~ | TEOB ANALOG BY Fueed 12 Positrve Powes Supply Regulston
He K nacciesupoeanie 809 AMNALOG 9 Feeed 14 Positrve Power Supply Regulato
Anaing |Cs 7810 AMALOG 10V Fied T Positive Power Supply Fegulsh
Capacilors 782 AMALOG 12V Fixed 14 Positive Power Supply Regulat
CHOS 4000 senes 7815 AMALOG 15V Fixed 14 Positive Power Supply Flegulat F=%
Connectors 7818 AMALOG 18Y Fied 14 Positive Power Supply Flegulsh 1w |
Laplace Primilives TEL24 AHALDG 24V Freed 100me Positive Power Supply Fleg |_
:’-’Chﬁfﬁ? 78540 AMALOG 1.54 Univerzal Switching Regulstor Subsyste & f
H‘"‘“? i I 7905 AMALOG 5 Ficed 14 Negative Power Supph Fegulas b
Miscelanmous 7908 ANALDG BY Fooed 15 Negative Power Supply Regulat
Modoln Praives 7308 ANALOG 8 Fined 1A Negative Power Supply Regulah L a
Dessbionsl Aimpifiass 7909 ANALDG O Feued 14 Negative Power Supply legulat k
[T PR, ~» |0 AMNALOG TV Fiwed 1A Negatne Power Supply Reguls
7912 AMALOG 12V Fied 14 Hegative Power Supply Reguls
Mok sreropus 7515 AMALOG 154 Fiwad 14 Negatnee Power Supply Reguls
m a8 AMNALOG TEY Foued lﬁ“cpdlﬂm Powser Supply Reguls
s £ SEDE  aEs ldiendyalenarsling
-y 7912 AMALOG 12V Fived 100mé Negative Pawer Supply Fe | | | Drmana ]
e okl s 7915 AMALOG 25 Fined 100mA Neostive Power Suooh e

PucyHok 2.6 - bibioTeka e1eKTpOHHUX KOMIIOHEHTIB.

Jlna Toro, mo0 neperisiHyTH poOoTy cxemu, HeoOxinHui Buxinuuit HEX-daiin.
Cepenosumie PROTEUS ninTpumye 6arato 3aco6iB po3pooku, cepen Hux i HI-TECH
Ci komnuzsitop 1 CROWHILL PIC BASIC 1 BASIC STAMP. INonepenuso HEX-aiin
NOBUHEH OYTHM CTBOPEHHMH 3 BUKOPUCTAHHSAM CEPEIOBHUIIEM IPOrpaMyBaHHS
MikpokoHTpoepiB Bix pipmu MICROCHIP, a came MPLAB.
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Pucynok 2.7 - JlocnimxyBana cxema
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3 PO3POBKA ITPOT'PAMHOTI'O 3ABE3IIEYEHHS MKC
3.1 Po3pobka aaroputmy ¢pynkuionyBanusa MKC

ANrOpuT™M — 1€ MOCHIAOBHICTb, CUCTEMA, HAOIp CHCTEMATU30BAaHUX IPABUI
BUKOHAHHS OOUHCITIOBAJILHOTO MpPOLECY, M0 OOOB'SI3KOBO MPUBOAUTH 10 PO3B'SI3aHHS
MIEBHOTO KJacy 3adad IiCasd CKIHYEHHOTO 4ucia ormepamid. [lpm  HamwmcanHi
KOMIT'IOTEPHUX TPOTpaM aJrOpUTM OIKCY€E JIOTYHY MOCIHIIOBHICT onepauid. Jlis
BIBYaJIbHOT'0 300pa)KE€HHS aITOPUTMIB BUKOPUCTOBYIOTh OJIOK-CXEMH.

brok-cxema — cxemarndHe 300paXCHHS ITOCTIAOBHOCTI MI, CHpPSIMOBAaHMX Ha
JOCSITHEHHSI CMUIBHOI METHM Ta iX ocoOimBocted. Po3ain mporpamm, y sKOMy
BiIOYBAEThCA 3aHECEHHSI 3HAYEHHS 3MIHHUX TOJAEThCSA y BUIJIIIL Mapajieiaorpama, B
SAKOMY TepepaxoBaHi IMEHa LUX 3MIHHUX. Po31i1 mporpamu, y sikoMy BinOyBaeThCs
BHKOHAHHS TIEBHOI oTeparlii momaeTbest y (Hopmi MPSIMOKYTHHKA, a PO3JAUT MEPeBIPKU
yMoBU — y ¢opmi pomba. KpiM TOro MOXXyTb BHUKOPHCTOBYBAaTHCh PO3JIUIH, SIKI
MOBTOPIOIOTH MEBHUI HAOIp KOMaHA JIJIsl IHIIOTO aHAJIOTIYHOTO BUMAAKY. Taki po3auiu
Ha3MBaIOTh OJIOKOM IAEHTUYHHUX OIEepaliidl Ta 300paKylTh y BUIJIAl HIECTUKYTHHUKA.
[Ile oguH po3aL1, IO € MOMMPESHUM Yy IMporpamMax — 1€ pO3IUT BUKOHAHHS TIIIIPOTPaMH.
300paxyeTbest BiH y (popMi MPSIMOKYTHHUKA 13 IBOMA BEPTUKAITbHUMU CMYTaMu 10 Kpasx
¢irypu Ta 3arMcoM y HbOMY Ha3BU MiAMPOTPaMHU.

Kosxen anroputM € cnuckoM 100pe BU3HAUEHUX IHCTPYKLIM A PO3B'sI3aHHS
3anaul. [loymHaroun 3 MOYATKOBOTO CTaHy, 1HCprKu11 aNfOPUTMY OTIHCYIOTh HPOLIEC
oOuucneHHs, $Ki BiIOyBalOTbCA Ye€pe3 TMOCIAOBHICTh CTaHIB, $KI, 3PEITOIO,
3aBEPIIYIOTHCS] KIHIIEBUM CTaHOM.

[IpuHiMnu noOyI0BU MPOTPaMHOTO 3a0€3MEUEHHS TOYHO TakKl XK, SIK 1 anaparHol
YaCTUHU: CTBOPEHHS KIHIIEBOTO TMPOAYKTY 3 TOTOBHUX OJIOKIB - migmporpam. SIKIIO BCIO
poOOTY IporpaMu Po3MICTUTH Y BEKTOpax MepeprBaHb, TO OCHOBHUN J0AATOK HIIK HE
BIIUy€ BUKOHaHHSI (PparMeHTIB CYCIOHIX Mignporpam. [ 0JloBHE BU3BHAYUTH MOMIJIUBOCTI
anaparHoi YaCTUHU.

[IporpamMae  3abe3medcHHS  MIKpOKOHTpojepa  HEoOXimHO  OymyBatd 3
MakCUMaJIbHUM BUKOpUCTaHHAM nepudepii. [Ipu npomy s1po He BUKOHYBaTHME Oe3.1i4i
PYTUHHHUX OTeparlii.

[licns BKJIIOUEHHS OKUBJIEHHS CEpBICHA TMporpamMa [OYWHAE MPOBOAUTU
HimianBaniro. Ha mnodarky mporpaMm TNPUKPIUTIOETBCS  haiin 0100 TeKH
MIKpOKOHTpOJIEpa, IMICAS YOTO OroJIOIIyIOThCS OITH TMOPTIB 1 pEricTpW mam'sTi, sKi
BUKOPHUCTOBYIOTECS B TporpamMi. MIKpOKOHTpOJIEp Ma€ BUIbHI JJIsi BUKOPHUCTaHHS
KOMIPKU MaM'sITl 1, 100 NMPU KOXKHOMY 3BEPHEHHI 10 MEBHOI KOMIPKUA HE OMHMCYBATH il
azipecy, Ta moJiermmTy (GOpMyBaHHS MPOTPAMHU - TPUCBOIOETHCS i1 Ha3Ba.

V moHATTS HILAII3a1(il BXOIUTD:
® TIPUCBOEHHS MOYATKOBUX 3HAYEHBb BCIM 3MIHHUM MIPOTPAMU;
® HaJAIITYBaHHS BCIX BHYTPINIHIX CUCTEM MIKPOKOHTPOJIEPA;
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® BITHOBJICHHS PEXUMIB POOOTH CUCTEMH, BCTAHOBJICHHX Y TOMEPEIHBOMY CEaHCi
po0OTH LUIAXOM 34YMTYBaHHS BiNoBINHUX napamerpiB 3 EEPROM-nam'siti;

® BUKOHAHHA MIANPOTpaM, NPU3HAUCHUX [JI1 HAIAIITYBaHHA BCIX mepudepiiiHux
MOJTYJTIB y BUXITHUHN CTaH;

® BUKOHAHHS HIIMPOrpaMU 3aMyCKy CUCTEMHUX JHUWIbHUKIB-TaAUMEPIB 1 MEXaH13MY
nepepuBaHb MIKPOKOHTpOJIEpa.

JIi BUKOpPUCTaHHS y MpOrpamMi KOHCTAHT 1 3MIHHUX HEOOXIIHO iX MOMEPEIHBO
onucatu Ta orojocutd. KoHCTaHTa - 1€ MNPOCTO JesdKe YHCJIO, M0 YacTo
BHKOPHUCTOBYETHCS B IMMPOTPaMi, 1 Ma€ TIEBHUM 3MICT.

Kpim koHCTaHT, sIKi, BIIMOBITHO A0 CBOEI HAa3BH, MPOTITOM yChOT'O 4acy poOOTH
NPOrpaMu HIKOJIM HE MIHSAIOTBCS, Y IpOrpami icHytoTh 3MiHH1. [1ig 3MiHHOIO B mporpami
pO3yMItOTH IM'st pericTpa, abo aapecy KOMIpKM MaM'siTi, J€ B TPOIECi BUKOHAHHS
nporpamMu OyJe TUMYacoBO 30epiraTvcsi 3a3lajleriib HEBIOMa BEIMYMHA, a0o
MPOMDKHUH pe3ynbTaT 0OUKCIICHb.

( Din  JlouatTor ) { Dout TMouaTor )

IHILIAJII3ALLLA MK
HAJAIITYRAHHA NOPTIE
Ta moayaise UART, ADC

-

4

IHILIAJII3ALLS MK
HAJIAIITYBAHHA NOPTIE,
moayaie UART, TMRO

OTpuMaHHA JaHIX
3 LM35 ra DS18B20

OTpuMaHHa JTaHHX
3 Ul ua U2

y

Y

Januc aauux
¥ aminmi

Miarorosxka nannx
/119 BHBEIEHHA HA
7-cermenTHHIT iHANKATOP

\

Mepeaaua orpumanoro
IHAMeHHA Ha U2

{ Kineuw )

Pucynok 3.1 - brok-cxemu pobotu CuctemMa MOHITOPHUHTY TEMIIEpaTypHr
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I/
00pOOHHK nepepuBaHb

Hi

Bugenennn
inthopmanii na CCI

TOIF=0

-

{  Kinens IVII )

Pucynok 3.2 - O6po6uuk nepepuBanus 3a TMRO

3.2 KondirypyBanusi npucTporo 3 Bukopuctanusm qupektusn _ CONFIG

CimelictBo  MikpokoHTposiepiB PIC16 wmae HaOlp crnemianmbHuX —(DYHKIIIH,

MPU3HAYCHUX JUIA PO3MIMPEHHS MOJKIMBOCTEH CHCTEMH, MIHIMI3aIlii BapTOCTI,
BUKJIFOUEHHSI HAaBICHUX KOMIIOHEHTIB, 3a0€3MeUeHHs] MIHIMaJIbHOT'O €HEPTOCTIOKUBAHHS
13axucty koay Bi 3uutyBaHHs. B PIC16 peanizoBani HacTyIH1 crieniajibH1 (PYHKILi :

BUOIp THITy reHepaTopa;

CKUJIaHHS;

CXEMa CKUJAHHSA [0 BKJIFOYEHHIO KUBJICHHS ;
Taitmep ckunanusa (DRT);

cropoxoBuii Taiimep (WDT)

peXUM NOHMKEHOTO eHeprocnoxuBaHus (SLEEP);
3aXUCT KOAY Bil 3UUTYBaHHS;

O1Tn imeHTr@IKaIlii.

B perictpi koH}Irypaiii onucyroThes O1Th KOH(Irypaiii, B iK1 BXOASTh:
01T 3axXUCTy

01T 103B0JTy pOOOTH TaiiMepa BKIIFOUCHHS KUBJICHHS
01T 703BOJTY POOOTH CTOPOIKOBOTO TaiiMepa
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e BUOIp TUITy FreHepaTopa

bitn xoHdirypauii 3agatotecs 3a fonomoroto aupektuBu _ CONFIG. @parment
3aroJIOBKY IPH HAIMCAHHS MpoTrpaMu 1 MikpokoHTposepa PIC16F877 3
BUKOPHUCTaHHSM MOBH C:
__CONFIG(FOSC_XT&WDTE_OFF&PWRTE_OFF&CP_OFF&BOREN_OFF&LVP
_OFF& CPD_OFF & WRT_OFF &DEBUG_OFF);

@parMeHT 3aroJjioBKy MpY HATMCAHHS POTPaMHU JJIsi MIKPOKOHTPOJIepa
PIC16F689 3 Bukopuctanusim MoBu C:

#include <pic.h>
__ CONFIG(FOSC_HS&WDTE_OFF&PWRTE_OFF&CP_OFF&BOREN_OFF&LVP
_OFF&CPD_OFF&WRT_OFF&DEBUG_OFF & MCLRE_ OFF);

3.3 HanucaHHA KepyH4oi NporpaMu 1Jisi MiKpOKOHTpoO.JIepa

[Ticns BKIIIOYEHHS OJKHUBIICHHS CEpPBICHA TMporpaMa IOYHMHAE TPOBOIUTH
HinlanBauito naHux. Ha mouatky nporpamMu NOpUKPIUTIOETHCA Gailn  6101i0TeKu
MIKpOKOHTpOJIEpa, MICJs YOTO OrOJIOHIYIOThCS OITW MOPTIB 1 PEericTpu mam'sTi, sKi
BHKOPHUCTOBYIOTECS B mporpami. JlaHuii THIT MIKpOKOHTpOJEpa Mae€ BUIbHI IS
BUKOPHUCTAHHSI KOMIPKH MaM'sIT1 1, 00 MpH KOKHOMY 3BEPHEHHI /10 TIEBHOT KOMIPKH HE
ONMCYBATH 11 aJApeCy, Ta MOJIETLUTH (POPMYyBaHHS POTPAMHU - MPUCBOIOETHCS 11 HAa3BA.

V moHATTS HIia3ail BXOAUTh:

® TIPHUCBOEHHS MOYATKOBUX 3HAYCHH BCIM 3MIHHHUM TPOTPaAMH;

® HaJAITyBaHHS BCIX BHYTPIMIHIX CHCTEM MIKPOKOHTPOJIEPA;

® BITHOBJICHHS PESKHUMIB POOOTH CHCTEMH, BCTAHOBJICHHX Y TOTIEPETHROMY CEaHCI
pOOOTH UIAXOM 3YUTYBAHHSA BIIMOBITHUX MMapaMeTpiB 13 (rer-mam'sti;

® BHUKOHAHHA NIANPOrpaM, NPU3HAYEHUX JJII YCTAHOBKM BCIX mnepudepiiHux
OPUCTPOIB CXEMHU NO3MIIIOHEpAa y BUXIAHUN CTaH (OYMILEHHS IHIUKATOPIB,
HiITBEPKCHHS KOMaH/IY 3YIIUHKH JIBUTYHA TOIIIO...);

® BHUKOHAHHS MHIAMPOTPaMH 3aIyCKy CHCTEMHHUX JIYMIbHUKIB-TAMMEP B 1 MEXaH3MY
nepepuBaHb MIKPOKOHTPOJIEpa.

Kpim KOHCTaHT, sIKi, BIIOBITHO JI0 CBO€I HA3BH, MPOTITOM yCHOTO Hacy poOOTH
MpOrpamu HIKOJIM HE MIHSIOTHCS, Y IpOrpami icHyroTh 3MIHHL. [1i1 3MIHHOIO B Iporpami
PO3YMIETBCSA IM'sT pericTpa, abo aapeca KOMIPKH TaM'sTi, J€ B IPOIeci BUKOHAHHS
nporpamMu OyJe THMYacoBO 30epiraThcsi 3a3lajleriib HEBIOMa BeIMYMHA, abo
MPOMDKHUI pe3yibTaT 00UHCIICHb.

[licass BUKOHaHHS MOAYJS IHILiANBali mporpama MEepeXOauTh 10 OCHOBHOTO
IUKITy. Y IbOMY LMK Iporpama rnepedyBae yBech 4ac, OKH BKIIOUEHE JKHUBJICHHS.

[lepmior0 4acTHHOKO HAIIOTO MPOEKTY OYyJ0 HAMMCAHHS TEKCTY MpOTrpamMu JJis
MEPIIOTO MIKPOKOHTPOJIEpa, IO BUKOHYE (DYHKIIIO OJEpXaHHSA JTaHWX 3 TMPUCTPOIB
DS18B20 ta LM35, a Takox 00poOKy Ta nepenady nanux Ha apyruit MK.
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HaBenenuii Hmx4e MOIyJIb MpOrpamMu 3AIMCHIOE IHIMIANBAIO HOPTIB
MmikpokoHTposepa PIC16F877 ta momyns UART:
#include "MK _init.h"
/l---- omC QYHKIIH -------===- === ==- === =--
void MK_init(void)
{
/I--Hanamrysanus nopTtis--//
TRISAO0=1;//BuBin no sikoMy MU OTpUMyeMO aHi 3 LM35
TRISBO0=1; //BuBin o sikomy Mu oTpumyemo nani3 DS18B20
TRISC6=0; //BuBix mo sskoMy MU miepeaaemMo jaaHi Ha apyruit MK

Hactynuuii ¢parMeHT Koay 3A1icHIOE Hiiani3anito perictpiB moayas UART:

TXREG=0;//perictp npuitomy
RCREG=0;//perictp npuiiomy

/----- SPBRG-----------

SPBRG=25;

/------ TXSTA---------

BRGH=1;

SYNC=0;//acuaxpoHHi pexuM

TX9=0;// poboTa 9-T1 GITHOT TOCHIIKI
TXEN=1;//n03B11 BKIIOYEHHS MepeaaBaya
[[------ RCSTA----—-----—---
RX9=0;//n03B 11 pob60oTH 9-TH OITPHOT MOCHIIKH
CREN=1;//n03B i1 BKIIOUYEHHS TIepeaaBaya
SPEN=1;//sxmouents moayns UART

¥

[Ticns Hianizaimii MU BUKOHYEMO HalTUCAaHHS KEPYIOYOi mporpaMu y daiii main.c :
/I---- OCHOBHA TTIPOTPAMA -----------=-------
void main(void)
{
MK _init();
/[3aiicHIOEMO OTPUMAaHHS TAaHUX PO Temreparypy 3 LM35
RAO=temp;
uart_trans(temp);//ta nepenaemo e 3HaueHHs Ha apyruii MK
HactrynHuii ¢parMeHT 31iiiCHIOE YHTaHHS TaHUX Temmeparypu 3 npuctporo DS18B20:
ds18b20 _init();//minkmouaemo GyHkiiro iHimianizaiii DS18B20
ds18b20_trans(Skip_ROM);//3BepHeHHS 10 €IMHOTO MPUCTPOIO HA MIMHI
ds18b20_trans(Adc_strt);// 3amyckaeMo KOHBEpPTAILiFO TEMITEPaTypu
__delay_ms(750); //3atpumKka mist KOpEKTHOT poOOTH
ds18b20 init();
ds18b20_trans(Skip_ROM);
ds18b20_trans(Read_RAM); //3uutyemo aapecy npucTporo, mod BU3HAYNTH apecu
//emIHOTO TPUCTPOIO HA IIMHI
DS _t=ds18b20_receive();//3anuc gjaHux y 3SMiHHY
while(1) {
Haui 31iicHIOEThCS 00pOOKa TaHUX IS TIepeadi Ha JIp yruid MIKpOKOHTPOJIE:
ds18b20_init();
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ds18b20_trans(0XCC);// mpomyckaemo imeHTH]IKALL iFO

ds18b20_trans(0x44);// 3amyckaeMo KOHBEpTAIlilO TEMIIEpaTypu

__delay_ms(750);

ds18b20 _init();
ds18b20_trans(0OxCC); //3HOBY mpomycKaeMo ifeHTH (iKall iro
ds18b20_trans(OXBE);//ra 31iii CHIOEMO YHUTaHHS pericTpa
[Ticst yoro Mu 3amMCyeEMO KOHBEPTOBaHY TeMIepaTypy y sMiHHY T Ta mepemaemo Ha JpyrHid
MK:

T=receive();

T=T>>4,

TI=T<<12;

uart_trans(T);//nepenaya qanux

}

}

JIpyroro YacTHMHOIO HAIOTO TPOEKTY OYJI0 HAaMHWCAaHHS TEKCTy MPOTpaMu sl JPYroro
MIKpOKOHTpOJIEpa, IO BUKOHYE (QYHKI[IIO onepaHHs naHuX 3 nepmoro MK Ta BUBOIUTH OTpUMaHi
naniHa 8-mu po3psauuit CCI (CA).

HaBenenuii Hux4e MOAYAh MpOrpaMu 3IMCHIOE IHIlIATi3allif0 MOPTIB MIKPOKOHTPOJIEpa
PIC16F689 ta momynst UART:

#include "MK _init.h"

/l---- onmc QYHKIT I -------==---=----=-----

void MK _init(void)

{

/I--Hananrrysanus noptis--//

TRISC=0;//mopT BuBeneHns i dopmarlii st akruBariii pospsiais CCI

TRISA=0; /mopt BuBeneHHs iH Gopmartii 1 3acBMyBaHHs cerMeHTB CCI

TRISB4=0; // 3acBiuyBanHs octanaboro cermeHty CCI
TRISB5=1; //BuBin o skoMy MH OTPUMYEMO JaH1i Bix nepimoro MK

Hactymauii ¢pparmeHT kony 3AiMCHIOE HiTianizaiito perictpiBs moaynss UART:

TXREG=0;//perictp npuitomy
RCREG=0;//perictp npuiiomy

/----- SPBRG-----------

SPBRG=25;

/------ TXSTA---------

BRGH=1;

SYNC=0;//acuaxpoHuii pexum

TX9=0;// poboTa 9-Tu GITHOT MOCUIKH
TXEN=1;//n03B 11 BKIIOYEHHS MepeaaBayda
[[------ RCSTA----—-----—----
RX9=0;//n03B 11 po60TH 9-TH OITPHOT MOCHIIKH
CREN=1;//n03B i1 BKIIOUYCHHS TIepeaaBaya
SPEN=1;//sxmtouenns moayns UART

¥

[Ticns Hiianizamii My 31iHCHYEMO HAIMMCAHHS KepYyrO4oinmporpamu y (aiiai main.cC :
void main(void) {
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MK _init(); /momynp iHiianizarii MK
- e
/I Teit pparmMeHT HaMMCaHU I TOTO, 00 He mepeBoautn cumBoim it CCI 31 CA
for(char i=0;i<13;i++)

{
tmp=MASL1[i];
tmp=~tmp;
MAS[i]=tmp;
¥

while(1) {

/[BukoHYEMO 3unMTYyBaHHS AaHuX 3 mepioro MK, a came temeneparypy 3 LM35:
temp=getch();
/Ita Temneparypy 3 DS18B20:
T=spi_receive();
Hactynuuii ¢parMeHT 30iiiCHIOE T{ATOTOBKY AaHuX Ui BuBeAcHHs Ha PKI:
Cueprry po3ninmumo gucio 3 LM35 Ha okpemi mudpu :
templ=(temp /10)%10;
temp2=temp %10,

[Ticst 4oro MOBTOPIOEMO 11O MPOLIEYPY JUTsl MOKa3HUKa Temiieparypu 3 DS18B20:
TI1=(T/10)%10;
T2=T %10;
¥
}
Ie ¢ynKiis, sika 103BOJIsIE HaM OpTaH BYBATH Oe3MEepEPBHY TMHAMIUHY 1H TUKAIT IO |
void interrupt DYN(void)

{
if(TOIE& &TOIF)
{

switch(cnt)

{

case 0: R7=1,PORTA=MAS
case 1: R0O=1;PORTA=MAS
case 2: R1=1;PORTA=MAS
case 3: R2=1;PORTA=MAS
case 4: R3=1;PORTA=MAS
case 5: R4=1;PORTA=MAS
case 6: R5=1;,PORTA=MAS
case 7: R6=1;PORTA=MAS
}

cnt++;

if(cnt==8){cnt=0;}
TMRO0=0;

TOIF=0;//oun umens npamopiis TOIF

¥
¥

1];R0=0;R1=R2=R3=R4=R5=R6=1;break;
temp2];R1=0;R2=R3=R4=R5=R6=R7=1;break;
temp1];R2=0;R0=R3=R4=R5=R6=R7=1;break;
0];R3=0;R1=R0=R4=R5=R6=R7=1;break;
2];R4=0;R1=R0=R2=R5=R6=R7=1;break;
T2];R5=0;R1=R0=R2=R3=R6=R7=1;break;
T1];R6=0;R1=R0=R2=R3=R4=R7=1;break;
0];R7=0;R1=R0=R2=R3=R4=R5=1;break;

F e e
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BUCHOBKUA

B mpormeci KypcoBOro MpOEKTYBAaHHS PO3TJISTHYTO TPUHIMINA TIPOEKTYBAHHS
IOPUCTPOIB 1 CHCTEM, MO NOOyIOBaHI 3 BHUKOPUCTAaHHSIM OJIHOKPUCTAIbHHUX
MIKpOKOHTpoJepiB (pipmu Microchip. Ilin wac BHKOHAHHS TIPO€EKTYBAHHS 3IHMCHEHO
3aKpIUICHHS TEOPETUYHUX 3HaHb Ta NPAKTUYHUX HABUYOK I10 peaii3allii eTamiB
MPOEKTYBaHHA. Y3arajlbHEHO TEXHIUHUN Marepian s (GopMyBaHHS OCHOBHOI el
MPOEKTYBaHHA. 3AIMCHEHO aHAI3 BXIIHUX JIaHUX, OOTPYHTYBaHHS 1 CUHTE3 CTPYKTYpPHOI
cxeMu. JleTambHO pO3TJSIHYTO CKJIAJOB1 amaparHoi 4YacTUHU 1X TPU3HAYEHHS 1
ocobimBOCTI (pyHKIIIOHYBaHHA. [IpoaHanizoBaHO NOKyMEHTaIlll0, 10 OMHCYE POOOTY
ckianoBux By3siB MKC. Ha 0CHOBI IUX TaHKWX OMUCAHO Ta CIPOEKTOBAHO MPUHIIUIIOBY
CXEMY Ta aJITOPUTM POOOTH.

Jlns moOymoBH OJIOK-CXEM, alTOPUTMIB Ta MNPHHIIUIOBHUX CXEM 3aKPIIICHO
HaBUYKU poOoTH 3 mporpamoro sPlan. [y HammcaHHs 1 BJAaroJ»KeHHs MPOrPaMHOTO
3a0e3neueHHsl BUKOpHUCTAaHO cepenoBuie po3pooku MPLAB 8.92. 'V  mpomy
CepeIOBUIL CTBOPEHO MPOEKT, HAIMMCAHO TEKCT NMPOrpamu 3 BUKOpUCTaHHSIM MoBH C, 1
3aiicHeHo KoMmumiiiro y hex-daiin. CepegoBuiie po3poOKH MOXKE BUKOPHUCTOBYBATHCH
pa3oM 3 MmporpamaTopaMu JJis 3alKCy TOTOBOTO BUXITHOTO KOAY MPOIIMBKH y TIaM'SITh
nporpamu BUOPaHOro MIKPOKOHTpPOJIEpa.

[Ipu HanucaHHi TEKCTY mMporpaMu cpopMOBaHO 3HAUEHHS pericTpa KoHIrypartii
3a JaHUMHU JOKYMEHTallli BUPOOHHKA, OMHMCAHO PETICTPH CHEmiaTbHUX (YHKIIH Ta
3araJibHOTO MPU3HAY CHHSL.

[IpoBeneHo HiLIANBAII0 MIKPOKOHTPOJIEPA, MOro By3JIiB Ta MOIYJIIB.

Jlna 3a0e3nedeHHsT poOOTH NEpUPEPITHUX NPUCTPOIB 3AIMCHEHO KEpyBaHHS,
NpUIOM Ta nepeada JaHuX 3 NPUCTPOIB BBEJEHHS Ta JJO MPUCTPOiB BUBEIACHHS 3rTHO
BapIaHTYy.

VY pobouiit yactuni 3a6e3nedeHo GpyHkuionyBanHss MKC 3rinHo BapiaHTy.

KypcoBuii npoexkt Moxke OyTH OCHOBOIO PO3pPOOKH KEpPYIOUOI CHUCTEMH 300py
JAHUX YU CUCTEMH KEpYBaHHS Ta KOHTPOJIIO 32 BUKOHAHHSAM 3aB/1aHb.
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