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«®AXOBHUH KOJIEJ[)K IHO OPMAIIMHUX TEXHOJIOT T
HAIIIOHAJIBHOT'O YHIBEPCHUTETY «JIbBIBCbKA IOJIITEXHIKA»

KYPCOBHUMU [TIPOEKT

DaxoBUN MOJIO AN OaKaJIaBp

(ocBiTHBO-TIPO (hECIHHNIT CTYTTIHB)
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BukoHaB cTyaeHT I kypcy, rpymu KI-340
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KepiBHuk Poman CTO/IAPYYK
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KypcoBuii nmpoexT nepeBipeHuit
1 TOMYILLEHUH 10 3aXUCTY:

« _» 2025p.
KypcoBuii MpoekT 3axUIICHUN « » 2025 p.
3 OLIHKOIO « »

JIsBI1B 2025



BIJOKPEMJIEHUM CTPYKTYPHUM IIAPO3ALT
«®AXOBUI KOJIEJK IHOOPMAIUAHUX TEXHOJIOT'TA
HAIIOHAJIbHOTO YHIBEPCHUTETY «/JIbBIBCbKA NOJITEXHIKA»

3ATBEPJIKEHO

Ha 3aCiTa”HI MUKIOBOT KOMICIT

«@D yH/1aMEHTaNbHOT M ATOTOB KK
IIpotokon Ne 1 Bimg 28 cepmast 2025 p.
I'onosa xomicii

Ouera JIABA3

3ABJIAHHAA

Ha KypCOBUU MPOEKT

Dewgenko Makcumy Auopiiiosuuy

(npi3Buie, iM's Ta 10 6aTHKOBI)

3 HaBuaneHOl auctumtinn: MIKPOKOHTPOJIEPU TA IX ITPOTPAMYBAHHS

CTyIEeHT IpyIu: KI1-340

1. Tema npoekry: CuctemMa MOHITOPHUHIY TEMIEPATYPH.

2. Jlata Buaavi 3aB1AHHS: 726 BepecHsa 2025 p

3. TepmiH 31a49i KYPCOBOI0 MPOEKTY: ”19” rpyoas 2025 p.

4. BuxigHi 1aHi 10 NPOEKTY:

4.1 Ilpuctpoi BBenenns Hpopwmarii : DS18B20, DS18B20
4.2 OyHKII TPUCTPOIO BBEICHHA IH(OpMAITii: . 1aBadl Temieparypu, 1-a
iH(popMariiiHa TiHII
4.4 BukopuctoByBaHi MikpokoHTpoJiepu: PIC16F876, PIC16F883 ..
4.5 IpoTokos oOminy Hpopmartiero: UART.
4.6 Ilpuctpiit BuBeneHus iHpopmaitii: PKI, 2 psaaxu
4.7 OyHKIIl pUCTPOIO BUBenEHHs iHpopMmatii : iHaukansi: T1 = +/- 21C; T2 =+/- 25C
5 IlepeJik 000B’A3KOBUX J€MOHCTPALIHHNX KPeCJIeHb:
5.1 V3aranpHeHa ctpykTrypHa cxema MKC
5.2 bnok-cxema anroputmy po6ot MKC

5.3 Cxpuniot po6otu npoekty y nporpami PROTEUS



6. Cxu1ag po3paxyHKOBO — MOSICHIOBAJILHOI 3aNIUCKHU (Mepesiik MUTAHb 10

PO3pOOKH):

BCTVII
1 Pospobxka ctpykrypHoi cxemu MKC
1.1 Ananiz 3aBgaHHs Ta CUHTE3 CTPYKTypHOi cxemu MKC
1.2 O6rpyHTyBaHHs BUOOPY MIKPOKOHTPOJIEPIB
1.3 Ilpu3HadeHHS, MPUHITUI pOOOTH, 0COOIMBOCTI MEPpUPEPIMHUX TPHUCTPOIB
2 Po3pobka enekrpudHOil mpuHIKIOBOI cxemu MKC
2.1 Po3pobOka cxemu eNeKTpUYHOI IPUHIUIIOBOI MIKPOKOHTPOJIepa, nepudepiiHux
OPUCTPOIB Ta iX IHTEpPeKcy.
2.2 CtBOpEHHS NPOEKTy 3 BUKOopucTaHHIM nporpamu PROTEUS
3 Po3poOka mporpamMHOTO 3a0€31meyeHHs
3.1 Po3pobka anroputmy ¢yskiionyBanas MKC
3.2 HanmcanHs Kepyro4doi mporpaMu JiJisi MIKpOKOHTPOJIEpA :
o pobora 3 mporpamoiro MPLAB, cTBOpeHHS MPOEKTY;
o koHpirypyBanas MK 3 Bukopuctanuam qupektuBu _ CONFIG;
O IHIIian3aIis MIKpOKOHTPOJIEPIB;
o HinianiBamnis nepudepitHIX MOyNIB;
O MOSICHEHHS /10 HAllMCaHHS OCHOBHOI YaCTUHU MPOTrPaAMHU.
3.3 Buxopuctanns nporpamu PROTEUS mns ananizy po6oTu mpoekTy.
BUCHOBKHU
[MEPEJIIK TIOCUJIAHb

Kanenmapuuii niian

Ha3pa erarriB Tepwin [Tpumirka
BUKOHAHHS
Beryn
1 Po3pobka CTpyKTYpHOI CXeMH
2 Po3po0Oka eneKTpuIHOl MPUHIMIIOBOI CXEMH
3 Po3pobka nmporpaMHOTO 3a0€31eueHHs
BuchHoBku
I[lepenik mocuiiaHb
Cmyoenm Maxcnm ®ELHIEHKO
( mauc) (1M1 Ta TP13BUILE )
Kepienuk npoexkmy Poman CTOJISIPYYK

(Tamuc ) (1M1 Ta TIP13BUIIIC )



PED®EPAT

TekcToBa yacTUHA KypCOBOIO IPOEKTY: 34 cTOpiHOK, 18 pucyHKiB, 3 TabauLb
Ta 8 NOCUJIAHB.

OG0’ exT npo€ekTyBaHHA - “CHCcTeMa MOHITOPHUHTY TeMIIEpaTypu .

Mera NpoO€KTy - JOBEPLIMTH CBOI HABUKU y PO3pOOLI CTPYKTYPHOI CXEMH,
enekTpuyHOi npuHIUNoBoi cxemMu MKC, cTBOpeHHS TPOEKTy 3 BHUKOPUCTAHHIM
nporpamu  PROTEUS, po3po6mi anroputmy dyskmionyBanas MKC, a Takox
HaMMCaHHS KEpYyHuoi MNporpamMu Uil MIKPOKOHTPOJEpiB. 3akpiUTH TEOPETHUYHI
3HAHHS 3 OCHOBHUX MOHTh AUCUUIUTIHY “MikpokoHTposepu Ta ix [17.

Pesynprar pobOTH Hajg KypcOBHUM TMPOEKTOM TIOKa3aB, IO 3aBISKU
BUKOPHUCTAHHIO JIBOX MPOCTUX MIKPOKOHTPOJEPIB Ta MOAYJS PEATbHOTO Yacy MOKHA
CTBOPHUTH MOBHOIIIHHY CUCTEMY MOHITOPUHTY TEMIIEpaTypH.

MK, DS18B20, UART, 2-psaxosuii PKI, SPLAN, MPLAB IDE.



HEPEJIIK YMOBHHUX IIO3HAYEHDb

ALII Amnanoro-uudpoBi nepeTBoproBaui

BIC Benuki HTErpanbHi cXeMu

I3 ['mob6anpHa 3a1aua

I'TI ['eHepaTop TaKTOBHX IMITYJIbCIB

33 3arajgpHa 3aa4a

3MII 3amaui Masioi po3MIpHOCTI

MK MikpoKoHTpoJIep

MKII MIKpOKOHTPOJIEPHI IPUCTPOL

MKC MIKpOKOHTpOJIEpHA CXeMa

H3 HaitnpocTinri 3agadai

OMK OHOKpHUCTANBbHI MIKPOKOHTPOJICPH
[13I1 [TocTiitHMIT 3amaM’ ATOBYFOUHI MPHUCTPIN
LIATT [{udpoananorosi nepeTBoproBadi

LTI LenTpamsHMA MpOTIECOPHUI TPHUCTPIH
[IM [IpoTHO-IMITYJIECHA MOTYIISIITIS

12C Inter-Integrated Circuit (MikiHTerpaibHa CXeMa)

SPI Serial Peripheral Interface (ITocninoBuuit mepudepiiiauii iHTEpdEiic)
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BCTYII

Tunosumu npenctaBaukamu RISC-nporiecopis € PIC-kontponepu (Periferial
Interface Controller — kouTposiepu nepudepiitnux iHTepdeiiciB) BupoOHUNTBA hipMu
MicroChip.

PIC-koHTpOIEpH 3aCTOCOBYIOTBCS Y CHCTEMAaX BUCOKOIIBHIKICHOTO KEpYyBaHHS
aBTOMOOUILHUMHU ¥ EJIEKTPUYHUMU JIBUTYHAMU, MPUIaAax MoOyTOBOi €IeKTPOHIKH,
teneoHHUX pucTtaBkax 3 ABH, cucremax 0XOpoHU 13 CIIOBILIEHHSIM O TeIePOHHII
i, MiHI-FATC. Okxpemi BUMIpIOBaIbHI IH(POpPMAIIiHI CHUCTEMHU BIIPBHIIOTHCS
pospsnnicTio [I3TI(nocTiiiHO 3amaM’ITOBYIOUOTO MPUCTPOIO): Bin 12 no 14 Oir nis
cepii PIC16Cxx, 16 61t — gy cepii PIC17Cxx.

3aBasKM CKOpOUeHI KimbKocTi komaHn (Bim 33 g0 35) yci KomaHau 3aiiMaroTh
y mnam’siTi ofHe cJIoBO. Yac BUKOHAHHA KOXKHOI KOMaHAM, KpiM KOMaHJ
pO3TayKeHHS, CTAHOBUTh YOTUPU TakTH — oAuH LUK (200 He Ha yacToTi 20 MI'1).
OnepaTuBHUIA 3amam’TOBYBAIbHUI TPHUCTPIi BUKOHAHO 32 CXEMOIO 3 JIOBUIHHOIO
BUOIPKOIO 3 MOKJIMBICTIO O€3MOCEPE/IHBOI alipecallii y Kol KOMaHAu J0 OyJb-sKOi
KOMIPKH.

Ctek peani3oBaHO anapaTHoO 3 INIMOMHOIO 2, 8 abo 16 xomipok. Maiixe B ycix
PIC-koHTposepax € cucTeMa MepepuBaHb, JKEPESIOM SIKUX MOXke OyTu TaiimMep, a
TaKO 3MiHa CTaHIB CUTHAJIIB Ha Jeskux Bxoaax. Y PIC-koHTponepax nependadeHmii
o1r 3axucty [1311, o 3ano0irae HeneralbHOMY KOTMIOBaHHIO.

Bemuki iHTerpanpHi cxemu PIC16Cxx marots BOynoBani [1311 emnicTio Big 0,5
no 4 xinocniB 1 O3Il(omeparuBHO-3amam’ STOBYIOUUH TPUCTPIN) €MHICTIO 32-256
Oaifr. OCHOBHA YaCTHHA KOHTPOJIEPIB Ma€e OJJTHOKpaTHO nporpamoBanuii [1311, onqHak
neski koutposiepu MictaTe [I3I1 3 ymerpadioneroBum ctupannasMm, a PIC 16C84
MICTHUTb MaM’sITb Tporpam 11mam’siTh Janux Ha 6a3i [1311 3 enekTpuyHUM CTHUpPAHHSIM.

KpiM TOTO, KOHTpOJEpH MaKOTh BII OJHOIO JI0 TphOX TalMEpiB, BOYIOBaHY
cuctemy ckuganus, watchdog TaiiMep, BHYTpIIHIH TaKTOBHI TeHEpaTOp, SIKUH MOXKeE
3amycKaTrcs SIK Bl KBAapILIOBOTO pe3oHaropa, Tak 1 Bim RC-manHirora y mmpoxomy
niarma3zoHi yactoT — 0-25 MI'm. KinbkicTs po3psaiB moptiB — 12-33. Koxxuwmil po3psin
NOPTY MO’KHA 3alpOTpaMyBaTH Ha BBEJIEHHS a00 HA BUBE/ICHHSL.

Kontponep PIC16C64 nomarkoBo mae Buxin 3 LM, 3a nomomorow sKoro
MokHa peanizyBatu L[AIl 3 po3psaHicTIO 10 16 po3psiaiB, a TaKOX ITOCIITOBHHUI
JNBOHanpsiMiieHud cuuxpoHHuit nopT 3 iHTepdericamu SPI, 12C, SCI/UART. PIC
16C71 1 PIC 16C74 wmatote BHyTpimHIA 8-po3psaguuid ALl 3 npuctpoem
BUOUpaHHs/30epiraHHs 1 BXIIHUM aHAJIOTOBUM MYJIbTUILIEKCOPOM.



1 PO3POBKA CTPYKTYPHOI CXEMHU MKC
1.1 AnaJji3 3aB1aHHs Ta cCUHTe3 cTPYKTYpHOi cxemu MKC

[Ipu npoekTyBanH1 MIKpoKOHTpoaepHux npuctpoiB (MKII) a6o cuctem (MKC)
MO’KHA BHUKOPHCTOBYBATH OJIOKOBO-IEpApXITHUHN MAXIA, TPH SKOMY YSIBICHHS TIPO
MKII a6o MKC, mo mpoeKTyroThCs, PO3UJICHOBYIOTHECS Ha lepapXiaHi piBHL Ha
BUIIOMY PIBHI BUKOPUCTOBYETHCSI HAMEHIII JETaT30BaHe YSIBJICHHS, 10 BiqoOpakae
JUIEe TUIBKA 3arajlbHl PUCH 1 OCOOJIMBOCTI CHUCTEMH, IO TMPOeKTyeThcs. Ha
HACTYMMHUX PIBHAX CTYIIHb IMOJAPOOHIIE PO3TIIAY 3POCTaE, MPH IBOMY CHUCTEMa
pPO3TIISAAETECS HE 3arajoM, a OKpeMuMu Ojokamu. Takuii migxig J03BOJISIE Ha
KOXKHOMY pIBH1 (DOPMYJIIOBAaTH 1 BUPINIYBAaTH 3aAadl AOMYCTUMOI CKJIQJAHOCTI, IO
HiIAAI0ThCSl YCBIIOMJIGHHIO M PO3YMIHHIO JIFOAMHOIO Ta PIIICHHIO 32 JTOMOMOTO IO
TocTymHHX 3aco0iB. [lepeBarn Takoro maxomy MOJATalOTh B TOMY, IO CKJIaJHA
3a/1aya BEJIMKOI PO3MIPHOCTI PO30MBAEThCA HA TPYMHH 33]a4 Majioi pO3MIPHOCTI, SAKi
NOCJIAOBHO BUPIIIYIOTbCS, NPUIOMY BCEPEIMHI TPyl pi3HI 3a37aul MOXKYTh
BUPIIIYBATUCS HapaieiabHO.

CTpykTypHa cXeMa — II€ CXeMa, sika BU3Hau4a€ OCHOBHI (PYHKITIOHATbHI YaCTHHH
BUpOOy, X B3a€MO3B'SBKM Ta mnpu3HadeHHs. [lin (yHKIIOHATbHOI YacTHUHOIO
pPO3YMIIOTh CKJIQJIOBY YaCTHHY CXEMH: €JIEMEHT, MPUCTPIii, QyHKIIOHATBHY TPYIY,
(byHKIIOHATILHY JIaHKY.

CTpykTypHa cxemMa TMpu3HAueHa [JIs B1I[06pa)K€HHH 3arajbHOi CprKTypH
NPHUCTPOIO, TOOTO MOTO OCHOBHMX OJIOKIB, BY3JIiB, YACTHH Ta TOJIOBHUX 3B'SA3KIB MK
HUMH. [3 CTPYKTYpHOI CXeMU MOBMHHO OyTH 3pO3yMUIO, HABIIO MOTPIOHUHN aHUit
OPUCTPIA 1 K BIH IpAalO€ B OCHOBHUX PEXMUMax poOOTH, K B3aEMOJIOTH MOTO
yacTuHU. [l03HAaYEHHS €1eMEHTIB CTPYKTYPHOI CXEMH MOXKYTh OOMPAaTUCh JTOBUIHHO,
X04a 3araJlbHONMPUHHATHX TIPaBUJI BUKOHAHHS CXEM CJIIT JOTPUMYBATHCHh.

O0’€KTOM JOCIHIIKEHHS TAaHOTO KypCOBOr0 MPOEKTy € CucteMa MOHITOPUHTY
TEMIEpPATypH, IO Mpaloe Ha OHOBI 2 MikpokoHTpoJepax PIC16F876, PIC16F883.

PobGora mpummamy 3a0e3medyeThcs aBoMa IUGPOBHMH  TepMOaaBadyaMu
DS18B20.

Busin iHopmartii 311CHIOBATUMETHCS Yepe3 TBOPSIIKOBUI
PIIKOKpUCTATIIYHUM IHIUKATOP, IO NMOKa3yBaTUME IHAMKALIIIO.

Yci npunaau JaHoro MpoeKTy 3’ €IHy0ThCs 3a ipoTokoioM UART.

CrpyxrypHa cxema MKC nnst CucTeMu MOHITOPUHTY TeMIepaTypy BH3Hauae
OCHOBHI (DyHKITIOHAJIbH1 YaCTUHU BUPOOY Ta 3a3HayeHa Ha pUCYHKY 1.1.

[lepmmit G610k maHoi cXeMH BIANOBiTAE 3a 34uTyBaHHA IHpopmani. B
MOJabIIIOMY, HaIlll AaHl MICII 3YMTYyBaHHS TMPONIYTHh Yepe3 ABa MIKPOKOHTpOJEpa
no npotokoay UART.

VY apyromy 611011 cxeMu CUCTEMU MOHITOPUHTY TEMIIEpATypH 300paxeHo TpadiaHuii
BuBIf iH(popMmartii, mo Oyae matu HacTynmHui Burisia: T1 =+/- 21C; T2 =+/- 25C.



DS18B20

PIC16F876

DS18BI0

PIC16F8E3 PKI, 2 prakn

Pucynok 1.1 - CprKTypHa CXEeMa CHCTEMHU MOHITOPUHTY TeMIIEpaTypHu
1.2 Bu0ip MikpoKoHTpOJIEPiB Ta aHATI3 iX MapaMeTpiB

B ocrtanni poku mpwu p03p0611i CHUCTEM KepyBaHHs Bce OUIbIIe yBaru
HpI/I)J;lJI)IGTBC}I MIKpOKOHTpOJIepHii TexHili. [le mos's3anHo 3 ii 6prJII/IBI/IM PO3BUTKOM
1  IMPOKMM  acOPTUMEHTOM  TMPOMOHOBAaHOI  Tpoxaykii.  BukopucTanHs
MleOKOHTpOJICplB JI03BOJISI€ KOHCTPYIOBATH NPHUCTPOT 3 HEBEIMKUMHU rabapuramu,
0 € BITHOCHO JEHIEBUMH, MPOCTUMH 1 HAIIMHUMH, CYMICHUMHU 3 TIEPCOHATbHUM
KOMIT'FOTEPOM 4epe3 CTaHIapTHI iHTEepdeiich.

OcHoBHa MeTa nmpu BUOOpP1 MIKPOKOHTpoJjiepa - 0OpaTu MIKpOKOHTPOJIEp 3
MIHIMAJbHOIO I[IHOIO, ajic B TOM JK€ 4Yac BIH NOBHUHEH BIAIOBIIATH BHUMOIaM
MIPOIYKTUBHOCTI, HATIMHOCTI, yMOBaM 3acTOCYBaHHS, TOIIIO.

Hactymamii kpok mnpu BHOOpP1I MIKpOKOHTpOJiEpa — TMOMIYK MOJEICH, SKI
3aJI0BOJIbHAIOTH CUCTEMHUM BuUMoram. BiH BKitodae minOip jireparypH, TEXH MHHUX
ONHCIB 1 TEXHIYHUX KOMEPILIMHUX KYPHAIIB, @ TAKOX JEMOHCTpAI[liHl KOHCYJIbTALlIi.
Octanns cTafis BUOOPY CKIAAAETHCA 3 KUTbKOX €TalliB, METa SIKUX - 3BY3UTH CIHCOK
MPUAHATHAX MIKPOKOHTpPOJIEPIB 10 omHOTO. LI eranu BKIrO9aroTh B ceOe aHaui3 I[1HH,
JIOCTYITHOCTI, 3aCO0IB pO3pOOKH, MIITPUMKH BUPOOHUKA, CTAOUTLHOCTI Ta HasABHOCTI
HIIMX BUpOOHUKIB. [IpoBEnEeHHS CUCTEMHOr0 aHal3y MPOEKTY J03BOJISIE BU3SHAYUTH
BHMOTH JI0 MIKpOKOHTpOJIepa:

® PO3PSAHICTH OOYHCTIOBAILHOTO S/APA;

e Halip BOynoBaHux nepudepiiuux npuctpois (taiimepu, ALII Tomo...);

e amapaTHa opraHiBaiis oOpoOKH [aHuX (CTPYKTypa MAIIMHHOTO ITUKITY,
cmiBBigHOIICHHS TakTiB ['T1 1 MalMHHUX TUKITIB);

® MOXKJIMBICTH POOOTH IO MEPEPUBAHHIO, 32 30BHIINIHIMU CUTHAJIAMU TOTOBHOCTI
a00 10 KOMaH1aM JIFOOUHHU;

® KUIbKICTh KEPOBAaHMX TIOPTIB BBEICHHSA/BUBOAY, XapakTep Tmiepemadi -
OaifT abo 61T, MpOrpaMHe HANAIITYBAaHHS HAMPAMKY Mepeaaul;
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® THUII MPUCTPOIB BBEACHHS/BUBOY, IKHMH ITOBUHEH KEPYBATH OOMPAIOTH MIKPO -

KOHTpOJIEp B MPOEKTOBaHIM cUCTeMi (TepMiHAJM, BUMHKadl, pejie, KIIaBiIli,

naBadi, MM(POBI MPUCTPOI BBYAIbHOI IHAWKAII, aHATOTO-IIUGPOBI i IUppPO-

aHAJIOTOBI TIEPETBOPIOBAY1, MOIYJIITOPH TOIIIO );

® IMITPUMYBaHI CIOCOOUM 3aBaHTAKEHHS TMpOrpaM B MIKPOKOHTpOJIEp, -
MOXJIMBICTh BHYTpPIIIHbOCUCTEMHOTO TporpamyBaHHs (ISP), BuxopucTanHs
npu oMy cTangapTmzoBanux iHTepdeticB (SPI, 12C);

® KUIBKICTh 1 THIT HAMPYTH KUBJICHHS;

e MajoradapuTHI Ta €CTETUIHI OOMEKCHHS;

® YMOBH HaBKOJIMIITHHOTO CEPETOBHINA, HEOOXITHI ISl EKCTUTyaTallii.

Mikpokontponepu  PIC16F876 ta  PIC16F883  Maiote  pexumu
€HEepPro30epeXeHHS 1 MOXKIIMBICTh 3aXUCTY KOy IPOTpaMHu.

Y MikpokoHTpoJsiepr BOyHoBaHMI cTopokoBui Taiimep WDT, sikuii moxe
OyTH BUMKHEHHH TUIbKH B OiTax KOH(]Iryparii MiIKpoKOHTpoJiepa. s maBUIeHHS
Ha/IHOCTI cToposxoBui Taiimep WDT mae Bnacuuit RC reneparop.

JlonatkoBUX JABa TaiiMepa BUKOHYIOTh 3aIpUMKy CTapTy poOOTH
MiKpokoHTposepa. Ilepmmii, Taiimep 3amycky renepatopa (OST), yrpumye
MIKpOKOHTpOJIEp B CTaHl CKUJAHHS, TOKH HE CTAOUIBYETHCS YacTOTa TAKTOBOTO
re”Heparopa. Jpyruii, Talimep BkimoueHHs >xuBiieHHs (PWRT), cnpaiboBye mics
BKJIFOUEHHS KUBJICHHS 1 yTPUMY€ MIKPOKOHTPOJIEP B CTaH1 CKUAAHHS IPOTATOM 72McC
(TMTIOBE 3HAYEHHA), TMOKUM HE CTaOUIBYEThCS Hampyra >KUBJICHHS. Y OUIBIIOCTI
nomarkiB 11 (QYHKIlI MIKPOKOHTpOJIEpa TO3BOJISIOTh BUKIIOYWTH 30BHIIIHI CXEMH
CKUJIAHHS.

Pexxum  SLEEP  npmsHauenuit  nius 3a0e3nedeHHS  HAJHU3BKOIO
eHepTrocnoXuBaHHA. MIKpOoKOHTpoJiep Moxke Buidtu 3 pexxumy SLEEP mo curnamy
30BHIIIHHOTO CKHUIAHHS, [0 TEPEMOBHEHHIO CTOPOXKOBOTO Taiimepa abo mpu
BUHUKHEHHI ITepepUBaHb.

Bubip pexxuMy poOOTH TaKTOBOIO TIeHEpaTtopa J03BOJIIE BUKOPUCTOBYBATU
MIKpOKOHTpOJIEpU B PBBHUX Jojaarkax. Pexxum TakroBoro rereparopa RC go3Bosie
3MEHIIINTH BapTICTh TPHUCTPOIO, a pekuM LP 3HM3UTH eHeprocroXuBaHHs. bitn
KOH(Irypaiiii MIKpOKOHTpOJIEpa BUKOPHUCTOBYIOTHCA JJISI BKA3IBKU PEXKUMY HOTO
po0OOTH.

1.3 Onuc nepudepiiHUX NPUCTPOIB Ta poOOTA 3 HUMHU
1.3.1 JaBau remnepatypu DS18B20

[Mudposuit TepmogaBad dipmu DALLAS-MAXIMDS18B20 - ne mudposuit
BUMIPIOBAY TEMIIEPATyPH, 3 IEPETBOPEHHAM 9 - 12 po3psaiB 1 PyHKITIEI TPUBOKHOTO
CUTHAJTy KOHTPOJIO 3a Temmeparyporo. [lapamerpu KOHTpPOIIIO MOXKYTh OyTH 3ajaHi
KOpPUCTYBa4eM 1 30€pexeHl B EHEproHe3alexHil mnam'sati pgaBada. DS18B20
OOMIHIOETBCA JAaHUMH 3 MIKPOKOHTPOJIEPOM OJHOTPOBITHOIO JIHIEIO 3B'SBKY,
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BUKOPHUCTOBYIOUM TPOTOKOJ  i1HTepdeiicy 1-Wire. Jliama3oH BHUMIPIOBAaHHS
TEMIICpATypHu CTAaHOBUTH Bif -55 mgo +125 © C.Jlna miana3zony Big -10 mo +85 ° C
noxubka He mepesuirye 0,5 ° C. V koxnoi mikpocxemu DS18B20 € yHikanmbHUM
CepiiHMH KOJ JOBXKHHOIO 64 po3psau, SKHA JO3BOJISIE JICKUTBKOM JaBavam
MIIKTIOYaTUCS Ha OJHY 3arajibHy JIHIO 3B's3Ky. ToOTo uepe3 OJMH MOPT
MIKpOKOHTpOJIEpa MOJKHAa OOMIHIOBAaTHCS JaHUMH 3 JICKUIbKOMa J1aBadaMH,
PO3AUICHUMH Ha 3HAYHIA BiACTaHL 30BHINHIA BT 1 MPU3HAYCHHS BUBOIIB
HaBEJ/ICH1 y OMUC1 BUPOOHHUKA.

Ha pucynky 1.2 naBegena 6iok-cxema nartuumka DS18B20. 64-6itamii 1311
(ROM) 306¢pirae yHIKambHUMN CEPIAHUN KO IPHUCTPOIO.

Vey

47K CXEMA JOTTRA
MAPAZWTHOMO NMAHWA -‘—.- VIPARTERFA DS1 8520
TLAMATEED
K 7 P
Da *
4—' [OATUHK TEMNEPATYPEI |
BHYTP. V E4-EHT ROM
10 B W BEPXHWH NOPON (T} |
GND | - {owire MOFT gy PEFMCTP (EEPROM)
(SCRATCHPAD) HIEHHMA NOPOT (T}
PEFUCTP (EEPROM)
ATORK ‘_.I F'F_mcn:Ergl:‘ %:‘I;‘:’PBLMM |
Voo I MMTAH |
uA
fb{ FEHEPATOF &-EMT CRC |

Pucynoxk 1.2- brok-cxema DS18B20

OcnoBHa ¢ynkiis DS18B20 - mepeTBopeHHs TemIeparypu jgaBada B
mudpoBuit  kona. [Ipy BKIIOYEHHI JKUBIICHHS, CTaH perictpa KoHQIryparrii
BCTaHOBIIOeThcst Ha 12 Oir. IIlo6 1iHIIFOBaTH BUMIPIOBaHHA TEMIIEpaTypu
MIKPOKOHTpPOJIEp TOBMHEH IIOJaTM KOMaHAY IepeTBOpeHHs Temmeparypu [44h].
[Ticns 3aBepIieHHS TEPETBOPEHHS, PE3YJIbTAaT BUMIPIOBAHHS TemIepaTypu Oyne
3HAXOMUTUCS B 2 OaifTax perictpa TeMIiepaTypu, 1 JaBad 3HOBY Iepeiae B CTaH
criokoro. DS18B20 Bumiproe Temmeparypy B Tpaaycax 3a Imkaioio Ilembcis.
Pe3ynpTaT BHUMIpIOBaHHSI NPEJCTABIAETLCA K 16-po3psiaAHE, 3HAKOBE YHUCIIO B
nonatkoBoMy Koil. bir 3Haka (S) mopiBHIOE «0» 1751 mofaTHIX 9ucen 1 «1» s
BI’ EMHUX.

OnepaTuBHA 11aM ‘SITh MITHUTb :

® 3HAYEHHsS BUMIPSIHOI TeMrieparypu (2 Oaiita);

® BEPXHIM 1 HWKHIN MOPOTOBI 3HAUYEHHS CIPALIOBAaHHS CUTHATy TPUBOTHU
(Th, TI);

e perictp KoHpirypariii (1 GaiT);

e renepatop 8-61rHOT CRC.

OpranBanis nmam'sti DS18B20 nokazana Ha pucyHky 1.3. Bona Bkimouae B
ceoe omneparuBHy (SRAM) 1 enepronesanexxny (EEPROM) mam'ste. ¥ EEPROM
36epiratotses perictpu Th, T1 i perictp kondirypanii. Akmo QyHKIS TPUBOKHOTO
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CUTHAITy HE BUKOPUCTOBYETHC, TO perictpu Th 1 Tl MoxxyTh BUKOpHCTOBYBATHCA SIK
PEriCTpH 3arajibHOro MPU3HAY €HHSL.

Gaft 0

Temnepatypa mn. (50h)

} (85°C) | EEPROM
Satir 1 | Temnepatypa ct.  (05h)

gatit 2 | Tu Perictp1 * 4—p | Ty Perictp

Gaiir 3 | Tr PericTp2 * 4—» | Ty Perictp

Gaiit 4 | Perictp komdiryparmii * <4—p | Perictp xoudiryparil

Gatir 5 | 3apezepeoraHuii (FFh)

Gaiir 6 | JapezepeoBalHH (0Ch)

Gafit 7 | 3apesepBoBaHuil (10h)

Gaiir 8 | [urniga#ii kog CRC*

Pucynok 1.3 - Kapta nam‘sit1 DS18B20

baiit 4 mam'siti e perictp xkoHpiryparii. biramu RO, R1 MoxHa BcTaHOBHTH
PO3MIMPEHHS I TIEPETBOPEHHS TeMIieparypH. [Ipy BKIIFOUEHHI )KUBJICHHS CTaH OITIB
RO, R1 = 11, mo BinnoBinae po3mmpento B 12 o1r. Tpeda nam'sitaTu, 1110 ICHY€E npsimMa
3QJIOKHICT, Yacy TMEepeTBOpPEHHS Bin po3auibHOI 3aarHocTl. bitm 7 1 0 — 4
3ape3epBOBaHI, BOHM HE MOYKYTh BUKOPUCTOBYBATHCS 1 IPHU YUTAHHI TOBEPTAIOTH 1.

Tabmausa 1.1 - Koan xoHdirypyBaHHs pO3LIMPEHHS TEPETBOPEHHS
TeMIeparypu
R1 RO Pozumpenss Yac nepeTBopeHHs
0 0 9-O1r 93.75Mc (teony/8)
0 1 10-01r 187. 5mc (teon/4)
1 0 11-61r 375MC (teon/2)
1 1 12-61r 750mc (teony)

VY tabmui 1.1 moka3aHi MPUKIAAX BIIMOBUTHOCTI IM(POBUX KOMIB 3HAYCHHIM
TEMIEPaTypH.

Jlnst oOunceHHs TemIepaTypy HEOOXITHO:

e 1pu AoAaTHbOMYy 3HadeHHI (S = 0) Kox mepeBecTH B JECATKOBHUH 1
nmomHuoxutu Ha 0,0625 © C;

e 1pu Big'eMHOMY 3HaueHHI (S = 1) - mepeBecTH OOepHEHHMI KOI B
npssmuit. s iporo Tpeda IHBEPTYBATH KOXKEH PO3PsT ABIHKOBOTO KOIY
1 gogatu 1. A TOTIM MepeBeCTH B AeCATKOBUM 1 moMHOXHTH Ha 0,0625 °
C.

[Tam'siTh BKITFOUaE B ceOe oneparuBHY (SRAM) 1 enepronezanexny (EEPROM)
nam'site. ¥ EEPROM 36epiratotses perictpu TH, TL 1 perictp xondiryparii. Skmio
(GYHKIISI TPUBOXKHOTO CUTHALYy HE BUKOPUCTOBYEThCS, TO perictpu TH 1 TL MoxyTh
BUKOPHCTOBYBATHUCS SIK PETICTPH 3arajbHOTO MPU3HAYCHHS.

B 6aiitax 3 agpecamu 0 1 1 30epiraroThCsi MOJIOJIIHI 1 CTApIIUi OATH pericTpa
BUMIpsHOI Temmieparypu. Lli 6aiiT 1oCTymHI TUTBKM JJI1 YWTaHHS. 2¥ 1 31 OaiTH -
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TH 1 TL perictpu. 4 baiir - perictp koHdpirypauii. baiitu 5, 6, 7 3ape3epBoBaHi, He
MOXKyTh OYTH 3alvcaHi i, IPU YWTaHHI, 3aBXKJIHW TMOBEpTaroTh 1. 8 balT moctymHi
TIIbKKA 711 yuTaHHsA. Bin mictute nuxmuaauil koa (CRC) ans mepmmx BOCBMU
OaifTIB.

3anuc gaHux B OaiiTax 2, 3 14 BinOyBaeThcsl KOMaH 1010 3anucy nam sti [4Eh].
JlaH1 MOBUHHI ITepeaaBaTUCS, TIOYWHAIOYN 3 MOJIOAIIOTO Oira Oaiita 2. [ mepeBipku
3aMuCy JTaHWX MOJKHA TPOYHUTATH IMaM'siTh KOMaHAOI 4YuTaHHSA mam’sTi [kox BEh].
[Ipu unTanH1 JaH1 EPEAOTHCS MO 1IMHI, B MOCIAOBHOCTI IO YMHAKOYH 3 MOJIOIILIOTO
oira Oaitra 0. 3amuc anmux TH, TL 1 per1CTpa KOH(blrypauu B EEPROM
B]I[6YBa€TBC}I xomaua0r0 [48h]. Ilpu BkIOYEHHI >KMBJICHHS JaHI 3 HE3AJICKHOI
nam'ati EEPROM mnepeBantaxytotbcsi B onepartuBHii nam'sati (SRAM). Benyuuit
NpUCTPid TIOBHMHEH KOHTPOJIIOBATH CTaH IIMHHW, 00 BU3HAYMWTH 3aBEPIICHHS
nepezaBaHTakeHHs. CIOT YUTaHHS HU3BKOTO PIBHS O3HAUYa€, IO Tepe3aBaHTAKEHHS

nie He 3akiHumioch. [lo 3aBepmenHio nepe3aBantaxkenHs DS18B20 mepemae ciot
YUTAHHS.

1.3.2 Pinkokpucraniuni ajapaBiTHO-CUMBO/IbHI iHIUKATOPH

PKI 13 3HaKoCHHTE3yIOUMM KOHTPOJIEPOM YacTO BHUKOPHUCTOBYIOTHECS TIPH
POEKTYBaHHI IM(PPOBUX MPUCTPOIB.

PK - naHene BL+
Illllil[llll BL-
—t— Vo
o1 Opaiieepn VCC
KoHTponep GND
) ) )
8 _L
V

DBO-DB7 RS R/W E
Pucynok 1.4 — Ctpykrypna cxema PKI

OcHoBoto PKI € matpurist 3 pigkux KpuUcTaliB, MOJA0YH HAIIPYTy HA €JIEMEHTH
SKOI MOJKHA '3aCBITUTH'" KpanKy Ha eKpaHl. MaTpuis CKIaJIaceThbCsl 13 3HAKOMICID
(naityacTime 5*8 mikceniB), 3rpyMoOBaHUX y KUlbKa psaKiB. [lum kepye BOymoBaHMit
koHTposep PKI. B kepye mikcemsimu PK — nucruiero 1 iHTEpPEHCHO 4acTHHOIO
HUKATOPY.

Pinkokpuctamuni  3HakomudpoBi  Tablo  HajmekaTth A0  HAHMOUIBII
PO3MOBCIOKEHUX TUIIB 1HAUKATOPiB. L1 iHAMKaTopu OyBatoTh 1,2,4 cTpukoBUMH. Y
ctpiuut 8, 12, 16, 20, 24, 40 cumBOJIB, KOXHHUWA 3 SIKUX (POPMYeETbCA HIpUPTOM
dbopmary 5*8 abo 5*11 mikcenis.



14

3aBOaHHs MIIKIOYEHHS 3BOJAUTBCS JO OpraHi3alii OOMIHY JaHUMH MDK
MIKpOKOHTPOJIEPOM Ta BOYTOBAaHUM KOHTpoJiepoM. Hrpkde moka3aHi mpuKiiaa CXeMu
MIKTFOYEHHS JIJI1 BOCBMHOITHOTO THTEpQEHcCy.

[arepdeiic mae BiciM iHGopmatiinux niHiA: DB7..DB0 1 Tpu kepyrounx: RS,
R/W, E. Jlinia RS Buznauae no sikoro perictpy kontposiepa PKI mu mparmemo
3BEPHYTHUCS, TOOTO Ky IH(pOpMaIl0 MU TIepeaemMo - naHi abo komanau. JlHis R/W
BH3Ha4Yae HampsMoOK mepenadi manux - 3amuc y PKI abo wwranns 3 PKI. Jlnis E
BKJIIOYAE (KOJM Ha JIHII BUCOKUU PIBEHb) a00 BUKIIOYAE (KOJU HA JIHI HU3bKUI
piBeHb) mnepenady iHdopmaili, cPopMOBaHOI HA IHIIMX IHTEPPEHCHUX IHIAX.
OcHOBHI MapamMeTpyu HaBeEHI y TEXHIYHIN JIiTeparypi.

[aimianizamnis  PKI momsirae B mepemadi  OEKUTbKOX KOMaHA y TICBHIM
nocaigoBHOCTL. KumbKicTh KOMaHI IHIiadiBalii MOXE BIIPBHATUCS B PIBHUX
koHTpoJiepiB. Ilin wac iHimianmiBamnii kpame He aHaniyBatu mnpanopenb BUSY, a
YeKaTH BU3HAYEHHUM Yac Tepe]l MOCUIIKOI0 HACTYIMHOI KOMaHIW, TOMY IO Tparoperb
BCTAaHOBJIIOETHCSI HE BiIpa3y, a MICJs MEeBHOT KOMaHAu (IUB. natammr). [Himianizaris
PKI BUKOHY€TBCSI aHAIOTIYHO SIK JJIs MapalieNIbHOTO HTep(eicy MIKIIOUeHHS TaK 1
11 mocpoBHoro (migkmodeHHs PKI o 12C uu SPI).

Pi3aumg Mok 8-0irHMM Ta 4-0iTHUM 1HTEp(delcoM IoJsIrae Juile B TOMY, IO
npu 4-OiTHIA mepenadi JaHWX HEoOXimHO mojaBath curHamum RS, R/W gk ans
MOJIOAIIOI Tak 1 Jjs crtapiioi Tterpaau. Komanawm mimianizamni podotu PKI
3aTMILIAIOTHCS OJTHAKOBUMH.

Y PKI € 2 Bunu mam'siti: DDRAM, CGRAM (CGROM). DDRAM - display
data RAM (mam'ath aucriiest) - Te, IO 3amucaHe B Iid mam'sti, Oe3MmocepenHbo
BiloOpaxaeTbca Ha auciuviei. Ll maM'site Mae HacTymHMM aapecHUl mpocTip 1
BIINIOBIIHE BiIOOpaskeHHs Ha auciuiel ( auB. Tadbmumis 1.5 ):

Tobto, Te, mo 3amucane B DDRAM 3a anpecoro, Hampukiam, 42h, Oyme
BifoOpakatTucs B TpeTid  TO3WINI  HA  JAPYyroMy  PSAKY  JIUCILICS.

CGRAM (CGROM) - character generator RAM (ROM) - mnam'sTh
3HaKoreHepatopa. Ilam'sate 3HaKoreneparopa posavieHa Ha CGRAM - noctynna aiis
3aIUCy/9UTaHHA, CIOJM MOXKHa 3aquTH 8 cBOiX BiacHHX cuMBOJIB 1 CGROM -
JOCTYITHA TUTLKH JJIS1 YUTaHHS.

Tabmuis 1.2 - Ctpykrypa PKI-nucrnero

[Tepumii psaok
TTo3urs
ameopy| 1] 23| 4|5 | 6|7 |8|9|10]11|12]13]|14]|15]| 16
2?;?52" ooh | oth | o2n | 03n | 0ah | osh | o6h | 07h | osh | ook | 0an | oBh | och | ooh | oEn | oFh
Hpyruit psanok
Hosmii| 4\ 5 1 a1 4 15| 6| 7| 8| 9|10]11]12|13]| 1415/ 16
Kypeopy
DDRAM
| 00h | 01h [02h |03h 0an [05h [o6h | 07h | ogh osh | oA |oBh | och | oDh | oEN | OF




15

1.3.3 PoboTa 3 nporokosiom UART

UART (Universal Asynchronous Receiver Transmitter) mpezacrasisie co00io
VHIBEpCAILHUNA  aCUHXPOHHMN MpuiiomoniepenaBad. BiH mnpusHaueHuii s
MOCJIIOBHOI Tlepenadi JaHuX. [0JIOBHOIO 00JIaCTIO 3aCTOCYBAaHHS ACUHXPOHHOI
nepeaadil JaHux, sik MpaBujlo, € He OOMIH JJAaHUMU B CKJIaJll CXEMH, a KOMYHIKAI[1sl MDK
OJIoKaMH PO3AUICHUMH B TMPOCTOPL, SIKI MalOTh O3HAaKW BJIACHOTO IHTCIIEKTY.
[puknagomM MOXe CITYKUTH 3B’ 30K MDK MEPCOHATLHUM KOMIT FOTEPOM 1 IPUHTEPOM,
MOJIEMOM, IPOTPaMYIOUHMM MIPUCTPOEM ab0 PEricTpaToOpoOM JIaHUX.

[lpu acuHXpOHHIA mepenavyi JaHUX TAaKTOBUU CUTHAJ HE TMEPENAEThCS Ha
BIIMIHY BiJl BUITAJIKy CUHXPOHHOT MOCIITOBHOI mepenadi qanux yepes SPI inTepdeiic.
[le BucyBae CTpOri BUMOTH JI0 PO3MOAUTYy IHTEPBAIB Yacy B KaHAlIaxX Iepemadl Ta
[IPUNOMY.

VY HanpOoCTIIOMY BUIAAKY AJIi KOMYHIKAI[l MDK JIBOMa MPHUCTPOSIMU JIOCUTh
MaTH TIPOCTE 3'€THAHHS 3a JIOITOMOTO0 TPHOX JIHIN: TIepeaarodl i MpUHMaroabHI JIHIl
Tx0 #1 Rx0, a Tako JNHII 3a3eMJICHHS.

B crangapti RS-232 Bu3zHaueH1 BUCOKHMM 1 HU3BKHUM pIBeHb Hampyru. byio
npuitHATO, WO B IHTepdeiici RS-232  Oynyre aiatu mudposi pBHI +3 1 -3B
(pucynox 1.9). Hanpyru Buiie 3B mpuiimaroTh 3a CHrHAJIM JOTTIHOTO HYJS , a Oy/Ib-
K1 Hampyru HWk4Ye -3B — normHoto oaunuiero. Hampyra B mianazoi Bin -3B 10 +3

BBA)XAETHCSI CUTHAJIAMU 0€3 3MICTY.
+12B ——— i

0 0 00

4 %

11 1 11 11 1
-12R i | I

o —
L]

Pucynok 1.7 - Peanzanis intepdeiicy RS-232 na ¢pisuynomy piBHi

[lo mpuuuHiI BIICYTHOCTI CHUHXpPOHI3AlI, $Ka MOKa3ye IOYaTOK 1 KIHELb
KOKHOTO OaiiTy, OalT MaHWX NPUXOAUTHCS IMOYWHATH CTOTOBHM 1 3aKIHIYBaTH
ctaptoBuM Oitamu (pucyHok 1.10), mo0 mpuiiManbHi IPUCTPOi MOTIIM PO3IMI3HABATH
NoYaToK 1 KiHelp nepenadi Oaiity nanux. CTapToBHUil OIT 3HAXOUTHCA HA MOYATKY
KOKHOro Oaity. B miHii mepemadi B pexumi OYIKyBaHHS Jli€ BUCOKHUU piBEHb
Hanpyru. [Ipm BuBOmi OaiiTa B JIiHIi BCTAaHOBIIOETHCS HM3BKHM pIBEHb. [HTEpBan
CTapTOBOI'0 CUTHATY TaKWH sK y OiTa TaHHX.

BignoBinHO 10 BHU3HaYEHHS cTaHnapTy V.24, y JIHI nepegadi JaHUX y CTaHi
OYIKyBaHHS BCTaHOBJICHH piBeHb Jor. 1. [lepemaua morke OyTu modara B Oy/ib -sIKUAN
MOMEHT yacy. J[nsi Toro mo0 mnepenatd mnpuiiMady MOBIAOMJIEHHS MPO IOYaTOK
nepenadyi, mocuaaeTbes crapToBuil OiT 3 piBHeM Jor.0. Ilicns mporo mepenaroTbes
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po3psiau naHux (y OUIBIIOCTI BUMAJKIB 7 ab0 8, 1XHE YUCJIO 3yMOBIIIOETHCS B
OpOTOKOJI Mepenayi JaHuX), NpU LbOMY CIOYaTKy MEPENaeTbCsl MOJIOAIINI
3HAY YT O1T.

Jlng migBUIIEHHS HAAIMHOCTI mepefadi JaHuX Moxe OyTh JoAaHuil Oir
NapHOCTL. BIT mMapHOCTI JOMOBHIOE PO3pSAAM JAaHUX TaKUM YMHOM, IO JOCSTAETHCS
mpsMa MapHICTh (CyMa BCIX OITiB, BKIIFOYAOYW OIT MApHOCTI, MapHUi) a0 HempsMa
nmapHIiCTh (CyMa BCIX OITIB, BKJIIOYArOYM OIT MapHOCTI, HemapHa). HeoOXimHuil BU
NapHOCTI (BIICYTHICTh, MpsIMa YM HENpsiMa) TAKOXK MOBUHEH OYTH BU3HAYEHHUM Y
IPOTOKOJI Nepeiadl TaHuX.

[lepenada 3akiH9yeThCsl CTOM-OiToM 3 piBHeM jor. 1. Ilicmsa BigmpaBiacHHS
CTON-O1Ta JIHIA JaHUX 3HOBY MEPEXOJUTh y BUXIIHUIN CTaH OUIKyBaHHS ¥ TOTOBA J0
HacTymnHo1 nepenayi. Yacosa aiarpama nepenadi 6aitta ESh (11100101b) 3 Henpsimoro
MapHICTIO 1 cTonOiToM uepe3 iHTepdeiic Tuiy V.24 nokazana Ha pucyHky 1.10.

&
o =
= . - 5
2 @ g:; Q e
o wn v - g
2 = <, o it}
& o . ; p < 7} © ~ T &
T E 0k : L & E § E P
CUnimaanne QO D Fo D @ ) CHRUBHUE
HAL 4 [Fs) sl ¥a Val Vel (Fal o Ta} Tol OO 8HWE

Pucynoxk 1.8 - Yacosa mgiarpama nepegadi 6aiita ESh (11100101b).

VY 3B'S3Ky 3 TUM, WO TakT JJIsI CUHXPOHBALil Mepenayl He MepecusiaeThes,
MIOYATOK PO3PsAy MOKe OyTH pO3MI3HAHO TUTLKU MO BUMIPIOBAHHI Yacy, 110 MPOUIIOB
3 MOMEHTY MOSIBH CIanaidoro (poHTy cTapToBoro Oira. Came TOMy HEOOXiTHO
BH3HA4YaTH MIBUIKOCTI TIepeaadl JaHuX, siki € 000B'I3KOBUMHU I TIEpeIaBaIbHOI
npuiiMaro4oi cTopoHu. Y ctanaapti RS232 normna oguHuis Ha3uBaeThes "mark”,
IPpHU LIbOMY PIBEHb CUTHAITYy Ha JiHil (-9..-15B). Jlormnwuii Hynbs y ctannapti RS232
Ha3uBaeThCs "space”, oMy BIIMOBigae piBeHb curHamy +5..+15B. V BimcyTHOCTI
nepefadi Ha JIHI 3aBXIM JoriyHa oawHMI. [Ipo mouarok mepenadi gaHux
CUTHaIBYye cTapT OIT (JioriuHui Hynb). KiHenb nepegadi JaHUX MO3HAYAETHCS CTOI
O1ToM (JIOTT4HA OTUHULI).

1.3.4 OcobauBocTi npotokoay 1-WIRE

1-Wire - mporokon mepenavi AaHuxX Mo OfHIA miHil. JlaHuil mpoTOKONI
po3pobnenuit kopnopamieto Dallas Semiconductor (3apa3 Maxim Integrated). 3
BUKOpHUCTaHHAM 1-Wire mpairroe Outbmicte gomModouHuX 4imB (DS1990A), kapTok
JOCTYIy, a TakoXx uepe3 1-Wire CHUIKYIOThCS TOMYJSIpHI JaBadi TeMIleparypu
(DS18S20 1 DS18B20), tpanzuctophi kimoui (DS2405, DS2406), mporpamoBaHi
nopTtu BBeaeHHs-BuBeneHHs (DS2408), ALl 1 LAIL, roauHHUKHM peasbHOTO Yacy
(DS2417) Ttomo.... Pexum 3B's3Kky B 1bOMY NPOTOKOJl - ACHHXPOHHUH 1
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HamiBayruiekcHul. [Ipyu 1iboMy 3aBXIM € BeIyduil - OJMH MPUCTPIA Ha IIWHI, SIKE
MOCHJIA€ KOMaH/IH, 1 BEJICH1 - MPHUCTPOI, SAKI I[1 KOMaHIA IPUHMAIOTh 1 BiAMOBIAAIOThH
HAa HHX, SKIIO HEOOXITHO; KOXEH 3 BEACHHUX IMPUCTPOIB MAKIIOYAETHCS
oe3nocepenHbo 10 3araibHoi mmHM. [IpoTokon 1-Wire He ckiagHuii B peani3aitii
OJIHAK JIOCUTh YYTIAMBHUH 10 4acy 110 nepeukon. Takox 1-Wire He npu3HaueHui s
nepeaadi BeMMKUX 00’eMiB iHMOpMaIii Ta I IMBHAKICHOTO OOMIHY JaHUMH -
MakcuMaibHa NBUAKICTE 9600001/C.

$VDD VDD
Master 4.7k
data

*VD D ¢VD D

data data data

Slave 1 Slave 2 Slave 3

Pucynoxk 1.9 -IIpuknag minkmro4eHHsT BEIY40ro 1 BeASHUX MPUJIaIiB
3a nportokojom 1-Wire

[Ipotokon 1-Wire onmcye Gpi3UUHMA, KaHATBHUA, MEPEKEBUN 1 TPAHCTIOPTHUH
piBH1 B3aemonii. Ha ¢pBuuHOMY pIBHI JAIOTHCSI ONUCH METOMAIB 3B'I3KY, BUMOT U JIO
IIMHU JTaHUX 1 KUBJIeHHIO. KaHalbHUI pIBEHb OINHUCYE CMOCOOM YMUTaHHS 1 Iepenadl
OITiB Mo mpoToKoy. MepexxeBuil piBeHb BHU3HAYa€ METOAM ajpecallii 10 p3HHUX
npucTpoiB Ha mHI. HapemTi, TpaHCIOpTHWI piBEHh OMNMUCYE (PYHKIIOHAIBHI
KOMaH/T1, BUKOPUCTOBYBaHi pucTposimu 1-Wire.

OOwmin HbopMalliero BeneTbesi TaM-ciaotamu (60 MKC): OAuH TalM-CIIOT
CIIy’KUTh JJI1 OOMiHY ofHMM OiroM iH(opmarii. J[aHi mepemaroTecs OIT 3a OiTOM,
IMOYMHAOY X 3 MOJIOAIIIOTO O1Ta MOJIOAIIOrO Oaiira.

[Ipu oOMmiH1 1H(pOpMaIiEl0 BeAy4YMH IHIIIO€ 3B's30K Ha OiroBoMy piBHL Lle
O3Ha4ae, 110 Mepefadya KOXKHOTo Oira, HE3aJIeKHO BiM HampsMKy (mepemada abo
NpHifOM), TOBUHHA OYTH HII[IIIOBaHA BEIYUHM.



18

2 MPOEKTYBAHHS EJJEKTPUYHOI MPUHIIMIIOBOI CXEMHA
2.1 Po3poOka cxeMH eJIleKTPUYHOI MPUHIMIIOBOI MiKPOKOHTpOJIepa

VY nmporeci npoekTyBaHHs OYAb-IKOTO MPUCTPOIO, POPMYETHCS HAOIP TEXHIYHOT
JOKYMEHTAIlii 10 IhOMY TPUCTPOIO. B TeXHIUHIA JOKyMEHTaIlli OIMHCYETHCS
napameTpu, podoTa MPUCTPOI0, HEOOXITHI JIJIT BUTOTOBJICHHS KOMIIOHEHTH Ta METOIU
13aco0u HamaroKeHHs (QYHKIIOHATBHUX MOMJIMBOCTEN IPOEKTOBAHOTO MPUCTPOIO.

OnHuM 13 HAMBaXIMBINIMX PO3AUIIB TEXHIMHOI JIOKYMEHTAllll SIBISETHCS
MOTaHHS €IEKTPUIHOI MPUHITUTIOBOI CXEMH MPOEKTOBAHOTO MPHUCTPOIO.

Enextpuuna mnpuHIMIoBa cxema — 1€ TpadiiHe 300pakeHHS OyH0BH
OpUCTpO0 Ha (BUUHOMY piBHL JlaHa cxema BigoOpaxae KUIBKICTb Ta THUI
BUKOPUCTOBYBAaHMX Yy TMPHUCTPOi KOMIIOHEHTIB (PaAlOTEeXHIYHMX €JIEMEHTIB,
MIKpOCXeM, IHTep(EeHCHHX pO3‘€MIB, TOINO...) Ta iX B3AEMOJIIO OJWH 3 OJHUM.
[TigkTroYeHHS KOMIIOHEHTIB CXEMH OJIMH JI0 OJTHOTO BITOOpaXae€ThCsl JTHIIMH. 3TITHO
i€l cxeMH BIOYBA€ThCS PO3BEJCHHS JOPDKOK Ha IUIATI Y BIAMOBITHOCTI J0 JIHIMA
MIKTIOYEHHS, 300paXXEHUX HA CXEM1, Ta MOHTaX 1 Maiika €JIEeMEHTIB MPOEKTOBAHOTO
OPUCTPOIO. YC1 eNeMeHTH, 300pakeHlI Ha eJeKTPUYHI TMPHUHIUIOBIA CXeMi,
nianmucyrThes 3rimHo Bumor JICTY.

Konen enexkTpuuHHU NPUCTPI HE MOXKE MpaloBaTh 0e3 Kepena Hanpyru
xuBieHHs. [Ipuctpoi, mo noOynoBaHi Ha OCHOBI MIKPOKOHTpOJEpa, 1€ IU(pPOBi
npucTpoi. JliamazoH Hampyru >KUBJICHHS A TaKUX MPUCTPOiB ckianae Big 1.5 1o
5.5B, a ctpy™m - nocTiiHu#M. J1Jis MiAKTIOYeHHs HUPPOBUX MPUCTPOIB 10 Mepexi 220B
BUKOPHCTOBYIOTHCSA TpaHC(OPMATOPHI, IMITYJIbCHI, KOHJIEHCATOPHI OJIOKU >KUBJICHHS
ToO... JIo CKIlany HaMMpOCTINIOI CXEMH BXOJISITh: MOHIKYIOUHMA TpaHcopmaTop,
TIOMHUN MICT, €NeKTPOJITHYHI KOHIEHCATOPH Ta MIKpocxXxeMa crabutiamii (JIuB.
pucyHok 2.1).

[ ] Trl
= I
|| : DD1
~220W ! L7805 '|' ‘:’
[ | I
B : T 2 W

Pucynok 2.1- Cxema ctabutizailii >KUBJICHHS JIJIsl IU(GPOBUX MPUCTPOIB HA
OCHOBI1 MIKPOKOHTPOJIEPIB

KimouoBuM enemenToMm B AaHii cxemi € crabiiizatop L7805. IcHye nBa Buau
crabuiizatopa 7805: 3 cTpymMOM HaBaHTaxeHHs 10 1A 1 ManonotyxkHui 78LO0O5 3
ctpymMoM HaBaHTaxeHHs 70 0,1A. Kpim Hux € npoMmbkuuii Bapiant 78MO05 3 ctpymom
HaBaHTaxeHHA 710 0,5A.
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€muicte Cl Ha BxoAl cTabuiizaropa HEOOXITHA UL 3TJIaJIKEHHS
BHCOKOYACTOTHUX 3aBaJl IMpH Tojadi BxiqHOi Hampyru. €muicts C2 Ha BUXOAl
cTabuti3aTopa 3a/1a€ CTAOUILHICTh HAPYT U MPH PI3KI 3MiH1 CTPYMy HaBaHTaXEHHS, a
TaKOX CYTTEBO 3HWXKYE aMIUNTyQy myibcamiid. Jlms #oro HopMambHOI poOOoTH
Hafpyra Ha BXoJ11 NoBUHHA OyTH y niana3oHi 10-20 B.

st popmyBaHHS Hampyrd TaKOro PIBHSA BHUKOPHCTOBYETHCS OMHOGDA3ZHUMN
Tpancdopmartop Ta gioaHUI MICT. {1 ToTO, 06 chopMyBaTH HEOOXITHI YMOBH JJIS
pobotu MKC HeoOXiHO nepeadaduTH I5Kepeso IMIMYyIbCIB CUHXPOHI3aIii.

B wmikpokonTponepax cimeiictBa PIC16 mnepenbayeHo paekuibka THIIIB
redepartopis. s PIC16 xopucTyBau Moske 3amporpamyBatv JBa KOHQITypaIiiHux
o1t (FOSC1 1 FOSCO) nnsa Bubopy oaHoro 13 otuphox pexumis: RC, LP, XT, HS.,
ne:

RC — reneparop na RC-nanij;

XT — cTanpapTHUN KBaplLIOBUM F'€HEPATOP;

HS — BuCOKOUYaCTOTHUH KBapIlOBUI TeHEpaTOP;

LP — Hu3bKOUACTOTHUI MaJIOi IOTY>KHOCTI T€HEPaTOP.

B pexumax XT, LP 1 HS go BuBomizs OSCI/CLKIN i OSC2/CLKOUT

MIKTFOYAETHCS KBApIOBHM 00 KEpaMIdHUN pe30HATOP.

DD1
— " RrA2 RATH3-
—21RA3 RAO 24 C
—3lras  oscif8 ST,
__ 4] 15 = MHz
rRas  osc2[— T |

Pucynok 2.2 - Cxema TakTyBaHHS MIKpOKOHTpOJIepa

JIns migkIroYeHHsT pe30HaTOpa BUKOPHUCTOBYETHCS TUIIOBA CXeMa BUPOOHHUKA.
€MHICTh KOHJCHCATOPIB MOBUHHA OyTH B 1HTepBaii Bin 15 mo 22 nd, onun BUBI
SKUX MIIKITI0YAETHCS JI0 pe30HATOPa, a HIIHHI 10 3eMJIi.

Y mnpuctpoiB, nmoOyJ0BaHMX Ha OCHOBI MIKpOKOHTpPOJIEPIB mNepeadadueHuit
MEXaHI3M amaparHoro peceTyBaHHA. Y MikpokoHTposiepisB PIC16 BuBim, 1o
NPU3HAYCHUN NJI1 pydHOro mepesamycky HaszuBaeThesi /MCLR. AkTuBHMI cuUTHAI
ISl CKUIaHHS — Iie curHai jorigHoro 0, mo momaerbes Ha Bxinm /MCLR  mpwm
HAaTUCKaHH1 KHOTIKU S1.

s 3miau mporpamuoro 3adesnedeHds MK BukopuctoByetbest po3‘em ICSP.
Jlaauii po3‘em, K 1 OJTHOIMEHHHMI MPOTOKOJ OOMIHY, TO3BOJIIE 3MIHIOBaTH PoOOUi
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napaMeTpu MIKpOKOHTpoJjepa 0e3 BWIydeHHs Horo 13 npuctporo. Ilpu npoumBanHi
MiKpokoHTposepa Ha HOKKY /MCLR mogaetscst curnan pisaem 15B. Jlanuii curnan
MO3HAYEHO Ha po3‘emi gK Vpp. 3aAlloeTbesi MeEXaHBMY JAOCTYIy JO MaMsiTi
MIKpOoKOHTposiepa. [lani mepematothest mo sHI Data wa BuBim PGD
MIKpOKOHTposiepa, mpu mpoMy 3 JiHii Clock po3‘emy ISCP mnocrtymae curnan
TakTyBaHHA. Jlanuii curHan mnpuiiMaeTbcs BuBOAOM PGC MIKpoKOHTposepa, Ta
BIATIOBIAE 32 KOPEKTHUH 3aIlKC Tporpamu y MiKpokoHTpojep. Curnam Vss 1 Vdd
3a0e3Meuy0Th CTaHAAPTHY HAMPYTY KUBJICHHS I MIKPOKOHTpOJiepa piBHeM +5B.

Ha enexTpuuHiii NpUHIMIIOBIA CXEMI MMOKA3aHO SIK B3AaEMOJIIOTHh PI3HI BY3JIH
MDK CO0O0 Ta SKI KOMIIOHEHTH BHKOPHCTOBYIOTBCS JIJII TOOYIOBH IPOEKTOBAHOTO
OPUCTPOIO. 3rITHO 1B ILIEI0 CXEMOK Yy MOJAIbIIOMY (DOPMYBATUMETHCS TMPUHIIUIL
poboTH yCci€i CHUCTEMH Ta aIrOpuUTM (PYHKUIOHYBAaHHS MIKPOKOHTpOJiEpa, SK
OCHOBHOTO BY3J1a KEPYBaHHS.

[IpucTtpoi BBENEHHS/BUBEACHHS — 1€ PI3HOTO poay mepudepiitHi MOIy, Kl
MIIKITIOYAIOTECS 10 (PYHKLIOHAJHHO 3aBEPIICHOr0 MPUCTPOIO ISl  KEpyBaHHS
poOOTOIO IFOTO MPUCTPOIO T4 OTPUMAHHSA 1H(GOpPMAILii PO BUKOHYBaH1 HUM (DYHKIIIi.
Hanpuknan, nis [1IK Takumu npucTposiMu € KiaBiaTypa, MUILKa (IPUCTPOI BBEICHHS)
Ta MOHITOpP 1 TIpUHTEP (MPUCTPOI BUBSACHHS ).

JlJis  MIKpOKOHTPOJIGPHUX CHCTEM HOMEHKJIAaTypa MPHUCTPOIB BBEICHHS YU
BUBEJICHHS Jenlo Hia. [IpuctposmMu BBOy KpiM KiiaBiaTypu (KjaBiaTypHOI MaTpuill)
MO>YTb OYJIY PI3H1 JaTYHUKU — TEIJIa, BOJOrOCTI, 3arazoBaHocTi, [4-naTuuku, To1o. ..
B cBo10 uepry mpuctpoi BUBOY TakoX HE 00MexytoThcsi MoHIropoM. st MKC e,
— SK mpaBwio, — 3HakocumBoJIbHI 200 rpadiuni PKI, CCI, akycTu4H1 enemMeHTH
(Oinepu, AUHAMIKY), HABiAb 3BUYANHI CBITJIO IO IH.

HaiimpocTii 13 1UX MNPUCTPOIB BBEICHHSI/BUBEICHHS IHTETPYIOTHCS B
MPUCTPINA Ta MITKITIOYAIOTHCS 0e3T0CcepeaHbO A0 TMOPTIB MIKPOKOHTPOJIEpa, MPOTE € 1
TaKi, IJIs MTKIFOYEHHS KX BUKOPHUCTOBYIOTHCS IHTEP(PEHCHI pO3‘EMHU.

[urepdeiic — y MIKpOKOHTPOJIEpHIA TexHIll — 1 Ha0ip MPOBIAHUKIB, SKI
BUKOPHUCTOBYIOTBCSl JIJI1 MIAKIIOUEHHS 30BHIIIHBOI'O MPUCTPOIO BBOIY/BHUBOIY Ta
3a0€3MeuyIoTh peal3aliio MPOTOKOYy Iepeaadi AaHuX. K mpaBuio, Taki TPYyIH
MIPOBITHUKIB 00 ‘€THIOIOTHCS B MEXaX OJIHOro po3‘eMy. Hampukiam, myid 30BHIMIHIX
npUCTPOiB, skl npamoTs 1o USART/RS-232 npoTokoiy, rpyna OIpoBiIHUKIB, sSiKa
3a0e3neyye 3B‘A30K 13 MIKPOKOHTPOJIEPOM OCHOBHOI'O TMPHUCTPOIO MO LBOMY
MIPOTOKOITY 00° €THIOETECS y po3‘em triry D-SUB9.

HaBeneHna enekTpuyHa MPHUHIIMIIOBA cXeMa MPAIOe€ HACTYMHUM YuHOM. [licis
10/1a41 )KUBJICHHS MIKPOKOHTPOJIEP MOKPOKOBO BUKOHYE MpOrpamy, 10 3aKiajaeHa y
yoro nam'sate nporpam. [lepumm eranom € HiiaI3amn s DOPTIB MIKPOKOHTPOJIEpa Ta
1oro BOyZOBaHMX MOJYJIB. AKTUBYETHCS IHTEp(EHC 3B'S3Ky Ta BUKOHYETHCS OOMIH
JAHWMH.
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Pucynok 2.3 - EnexrpuuHa npuHIMIOBa cxema po6otu CUCTEMU MOHITOPUHTY

Tabmmms 2.1 — Tlepenik e1eMEHTIB eIEKTPUIHOT MPUHIIMIIOBOI CXEMHU

Ne /11 | HasBa enementa ITo3nauenHs Howminan
1 Tpancdopmarop TR1 220B

2 JioiHuii MicT VDS1 D13A4
3 Perynstop Hanpyru DD1 7805

4 KBap1ieBi pezoHaropu 71,72 AMI'1

5 Konnencaropu Cl1, C2,C3,C4 15nd

6 Konnencarop C5 100mMk D
7 Konnencarop C6 10mkD

8 Pesuctop R1 4k7xOM
9 Pesuctopu R2,R3 10kOM
1 MikpokoHTpoepU DD2,DD3 PIC16F876, PIC16F883
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11 [udposuit TepmoaaBay IC1, IC2 DS18B20, DS18B20
12 2-psaxoBuii PKI LCD LMO16L
13 Knonka-nepemukay S1,S2 SK1-53

2.2 CtBopenns npoekty B cepenouiti PROTEUS VSM

binpmiicTs pagioaMaTropiB CTHKAINCS 13 CUTYAIIE0, KOJIA 32 OpakoM JOCBITY
YU NMPUCYTHICTh MOMUJIOK Y cXeMi a0o K 3a HIIMMU 00CTaBUHAMH, TICYBaJId
paioeNIeKTPOHHI KOMITOHEHTH.

3's1BuIIacs BeM4e3Ha KUIbKICTh MPOTpaM CUMYJISITOPIB, 110 3aMIHIOIOTh pPeajibHi
pamioaeTan ¥ mpuiaanu, BIpTyadlbHUMH MoAensMu. CUMYISATOPH JTO3BOJIAIOTH, 03
30HMpaHHsl PEATHbHOTO MPUCTPOI, HAIATOJAWTH POOOTY CXEMH, 3HAUTH TOMHJIKH,
OTPUMAaHI Ha CTaJlli MPOEKTYBaHHS, 3HATU HEOOXIH1 XapaKTEePUCTUKHU M 0araTo 4oro
H1oro. OxaHxiero 3 Takux nporpam € PROTEUS VSM.

Proteus VSM cknamaetses 13 ABOX camocTiiaux mporpam ISIS ta ARES.
ARES 1e TpacupyBalbHHMK APYKOBAHUX IUIaT 3 MOXKJIMBICTIO CTBOPEHHS CBOiX
010mioTek. 3amyck nporpamu BinOyBaeTbesi 3 MeHO Ilyck — Ilporpamu - Proteus 7
Professional - ISIS 7 Professional. [lpu 3amycky mporpamu 3'SBISIETECS OCHOBHE
BikHO Tiporpamiu ISIS 7 Professional.

HaitOinpiimii  mpocTip BiaBeaeHuit mia BikHO penaryBanHs EDIT WINDOW.
Came B HbOMY BiZOYBalOTbCSI BCl OCHOBHI IMPOLECH CTBOPEHHS, peAaryBaHHs W
HaJIaroPKEHHSI CXeMU NpucTporo. JIiBopyd yropi MajeHbKe BIKHO IMOIEPEIHBOTO
nepersiny Overview Window 3 #oro J0momMororo MokKHa MepeMIlyBaTUCS 10 BIKHY
penaryBaHHs (KJIallarouM JIBOIO KHOMKOIO MHUIII MO BIKHY MOTIEPEIHBOTO MEpEriisiay,
MO>KHa TEPEMIllyBaTH BIKHO peJaryBaHHS 3a CXEMOIO, SIKIO 3BUYAWHO CcXeMa He
BMIIIAETHCSL y BIKHO). [lepemilyBaTu BIKHO peJaryBaHHA 3a CXEMOIO MOKHA IIIe
yrpuMyrouu HatucHyToi kHomky SHIFT Ta pyxatounm kypcopoM Muii Mo BiKHY
penaryBanHs. HaOmmxyBat #1 BifJaisaTH CXeMy y BIKHI MOHa kKHonkamu F6 it F7
a0o x konecoM muli, F5 neHTpye cxemy y BikHI, a HatuckaHHda F8 minranse po3mip
CXEMH IMI/1-BIKHO peaaryBaHHs.

e LHTTELED - 1915 Prafesiisas {Dema)
Fie View [ Lbory Tosn Cesgr Gegh Souds Debug Zesliie Spboe e

Nl $ 60 B+ +[EARD | o= s bh ZIEE. »DH = D E‘E %

*

SEL I%

o rFufk -+

B
I

= i ST

[ﬂ W DEVICES

cofF =1 F LW [ 0] W] moorsHEt i N0 i e

Pucynok 2.4 - OcHoBne BikHO nporpamu ISIS 7 Professional 1 BikHO
HONEPENHBOrO MEPErIIAY.
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[1in BIKHOM momepenHbOTo mneperisny 3HaxoauThes: Object Selector - cnmucok
00paHMX y IIe MOMEHT KOMITOHEHTIB, CHMBOJIIB M IHIIMX €JIEMEHTIB. Buainenuii y
CIHCKY 00'€KT BIMOOpaXa€eThCs y BIKHI MOMEPEIHHOTO TIEPETIISY.

Bcei moximBi QyHKIil Ta iHCTpyMeHTH Proteus VSM noctymnHi uepe3 rojioBHe
MEHIO, Yepe3 MIKTOTPAMHU SIKl 3HAXOJAThCS II MEHIO 1 y JIBOMY KYyTI OCHOBHOIO
BIKHA Ta 4Yepe3 rapsiui KJIaBilIi, SKi MOXYTb MEpEeNpPU3HAYYBATUCSI KOPUCTYBAUYEM.
BHM3y OCHOBHOro BIKHa pO3TaIllOBaHl: KHOTIKA OOEPTaHHS Ta PO3BOPOTY 00'€KTa
HABKOJIO CBO€I OCi, MaHellb KepyBaHHs IHTEPAKTUBHOIO CUMYJISINEIO - BUTJIIAE SIK
marHitobponna i ¢ymkuii Taki x: IYCK , ITIOKPOKOBHUI PEXUM,
[MTAY3A,CTOIL.

| L p SRR ' 1

O &t AODOT SHEET 1 P R T

Pucynok 2.5 - [lanens kepyBaHHSI IHTEPAKTUBHOIO CUMYJISIIIEO.

Cepenouimie PROTEUS  mae BemuuesHy — OI0MIOTEKY — €JIEKTPOHHHUX
KOMITOHEHTIB. Bci enemenTtn mepedyBaroth y 0i0mioreri kommoHneHTiB. 11lo6 mo el
notpanuT nmoTpioHo nepeitu B peskum COMPONENT (koMmoHeHTH), HATUCHYBIITH
BinoBinHy niktorpamy P (Pick devices) a0o nBiY1 KJIalHYBIIM JIIBOIO KHOIKOIO B
noJii Bubopy komnoHeHTiB Object Selector.

KommnoHnenTr Mo’kHa BHOMpATH IO KaTEropiix, Ta y CHHCKY. 300pakeHHs
KOMIIOHEHTa 3'SBUTHUCA Yy BIKHI momnepenHboro mneperysany. o0 po3micTutu
KOMIIOHEHT Ha poO0oYOMYy TOJIl MOTPIOHO HABECTH KypCOp MMILI Ha MOTPIOHE MicLe 1
KJIAI[HYTH JIIBOIO KHOTMKOIO Muiil. [1l00 3’ €nHaT BUBOIU KOMIIOHEHTIB TIPOBITHUKOM
NOTPIOHO MABECTH KypCOp MHIII JO BHBOAY KOMIIOHEHTA, IICJS MOSBH HAa BUBOI
KOMITOHEHTA XpeCTHKa MOTPIOHO KIJIAITHYTH JIIBOIO KHOTIKOIO MHIIII 1 IMTIIBECTH KYypCOp
MHUIII 0 BUBOAY IHIIIOTO KOMIIOHEHTA.

== Pick Devices
Macia Pesynerarss (B25] NMpociaoTh Chesdbd
| YeTpoieTes | BuSorerka | Dnucassse A peEr0 HE BEOPEHO 43 MPOCHeIT
Cnoed we nron 555 AMNALOG Timer/Ozcilator
TameEn OBV 7555 AMALOG CMOS Times/Discillator
TE0G AMALOG 5 Froed 168 Posilive Powed Supply A egulatod
Kemeropua: 7E05 ANALOG BV Feoed 14 Pasiive Powe: Supply Reguister  PB Mpacorp:
[Bee kaTeropis) ~ | 7EOB ANALOG B Feeed 14 Postive Powes Supply Regulaton
He kaacciesm TR ANALOG 9 Froed 14 Positive Powes Supply Flegulato
!’S_E- g | [m 7810 AMALOG 10V Fised T Positive Power Supply Reguist
Capacilors 7812 ANALOG 12V Fied 1 Positive Power Supply Rsgulat
CHOS 4000 senes 7815 AMALOG 15V Fixed 14 Positive Power Supply Regulah .Y
Cormeciars TEl| AMALOG 1BV Fred 18 Pasitive Power Supply Flegulat wy 4,
Laplace Primilives TEL24 AHALDG 29V Freed 100me Positive Power Supply Fleg "
:*C“*‘“f;r 78540 ANALOG 1.54, Univerzal Switching Regulsior Subsyite
Mf:"‘“ﬁ' 2 7905 ANALOG 5 Fisond 18, Negative Fower Supply Regulah
e 05 ANALDG BV Frosd 14 Negative Power Supply Flegulat
i T 7308 ANALOG 8 Fined 1A Negative Power Supply Regulsh 9
Ohomsnbionial Ainilioacs 7909 ANALDG & Freed 14 Negative Power Supply Flegulat L\
el meardnenies ~ |0 AMALOG TV Fied T, Megative Power Supply Reguls
7912 AMALOG 12V Fixed 1 Megative Power Supply Reguls
TR e 7915 ANALOG 15V Fixed 14 Hegative Power Supply Reguls
m a8 AMALOG TEY Freed 18 Hegative Power Supply Fegids
o £ AHELDE o b oMieratin BovanavedhSirads
Faes 7912 ANALDG 12V Fised 100mé Negative Power Supply e | || omena
Ml all s e A5 AMALOG 250 Fineed 1080, Menatiee Power Suook Re

PucyHok 2.6 - bibiioTeka en1eKTpOHHUX KOMIIOHEHTIB.
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Jis Toro, mo6 meperasHyTH poOoTy cxemu, HeoOxinHui Buxinuuid HEX-
daitn. Cepenosume PROTEUS nigtpumye 6araro 3aco6iB po3pooku, cepen Hux 1 HI-
TECH Ci xomnusitop 1 CROWHILL PIC BASIC 1 BASIC STAMP. Ilonepennso
CTBOPEHUH 3
nporpamyBanHs MiIKpokoHTpoJepiB Bin ¢pipmu MICROCHIP, a came MPLAB.
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Pucynok 2.7 — JlocaoimkyBaHa cxema
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3 PO3POBKA ITPOI'PAMHOI'O 3ABE3ITEYEHHSA MKC
3.1 Po3pooka aaroputmy ¢pynkuionyBanas MKC

AJNTOpPUTM — 1€ MOCJIIOBHICTh, CHCTEMA, HA0Ip CHCTEMATH30BaHUX IPAaBUJ
BUKOHAHHS 00YHCIIIOBATILHOTO TMPOLIECY, 0 000B'S3KOBO MPUBOIUTH J0 PO3B'sI3aHHS
MEBHOTO KJACy 3aaad MICHsA CKIHYEHHOTro 4uuciia omepamiid. [lpuw  HanmcanHi
KOMIT'IOTEPHUX MPOTpaM ICOPUTM OIKCYE JIOTIMHY MOCIIIOBHICTh omnepauiid. s
BIBYAJIbHOT'O 300payKEHHS JITOPUTMIB BUKOPUCTOBYIOTH OJIOK-CXEMH.

brok-cxema — cxemarndHe 300paXeHHS MOCIITOBHOCTI Jii, CIIPSIMOBAaHUX Ha
JIOCSITHEHHSI CIUIbHOI METH Ta iX ocoOsmBocted. Po3ain mporpamu, y sIKOMY
BiIOYBA€THCS 3aHECEHHS 3HAUCHHSI 3MIHHUX TOJAEThCS Y BUTJEII Mapajenorpama, B
SKOMY TIepepaxoBaHi iMeHa UX 3MIHHUX. Po31i1 mporpamu, y sikOMy BiTOyBa€eThbCs
BHKOHAHHS TIEBHOI Omepallii moaeThes y popMi MPSIMOKYTHUKA, a PO3AUT MEPEBIPKU
yMOBU — Yy (opMi pomOa. KpiM TOro MOXyTb BHUKOPHUCTOBYBATHChH PO3JUIM, SIK1
MOBTOPIOIOTh TEBHUM HAOIp KOMAaHJ JJii IHIIOTO aHAJIOTIYHOrO BHUIAAKY. Taki
pPO3JUTM HA3MBAIOTh OJOKOM PIEHTUYHUX OIepalii Ta 300paxyloTh Yy BUIUIIAL
mecTUKyTHHKA. [lle omuH po3ail, MmO € MOMMPEHWM Yy TMporpaMax — Iie PO3JIUT
BUKOHAHHS MiANporpaMu. 300paxyeTbcsi BIH y (opMi MNPsIMOKYTHHKA 13 JBOMA
BEPTUKAJIHbHIUMH CMYTaMH T0 KpasixX (Girypu Ta 3anucom Y HEOMY Ha3BH nmnporpaMH

Koxen anroputm € cnuckoMm 100pe BU3HAUEHUX HCTPYKIINA SIS PO3B'sI3aHHS
3anayvl. [louynHarouu 3 MOYATKOBOTO CTaHY, ]HCTpYKHll ITOPUTMY OTHCYIOTE MPOLIEC
OOYHCIIEHHs, SIKI BiAOYBalOTbCS Yepe3 TMOCIHIIOBHICTh CTaHIB, S$Ki, 3pEUITOlO,
3aBEPIIYIOTHCS KIHIIEBUM CTAHOM.

[lpyHumnu noOyAOBH NPOrPaMHOIO 3a0€3MEYEHHS TOYHO Takl XK, fAK 1
arapaTHOi YaCTHHH: CTBOPEHHS KIHIICBOTO MPOJYKTY 3 TOTOBUX OJIOKIB - MIAIIPOTPAM.
Ako Bco poOOTy mporpamMu po3MICTUTH y BEKTOpax IMepepuBaHb, TO OCHOBHHUMN
JIOJIaTOK HISK HE BiqUye€ BUKOHAHHS (parMeHTIB CyCigHIX miamporpaM. ['ojoBHe
BU3HAYUTH MO>KIJIMBOCTI aniapaTHOl YaCTHUHHU.

[IporpamMue 3a0e3reyeHHs MIKPOKOHTpOJepa HeoOXigHO OyayBaTd 3
MaKCUMAJILHUM BHUKOpPHUCTaHHSIM Tmepudepii. [lpu mpoMy siapo He BHKOHyBaTume
0e3J1141 pyTUHHUX OIeparlii.

[Ticns BKIIOYEHHS JKUBJICHHS CEpBICHA IMporpama IOYHHAE MPOBOIUTU
Himarkaniro. Ha mnodarky mnporpaMu NPUKPILTIOETBCS — hailr 0100 TEeKH
MIKpOKOHTpOJIepa, MICJIS YOro OTOJIOIIYIOTHCS OITH MOPTIB 1 PEriCTpH Mam'sTi, SKi
BUKOPHUCTOBYIOTBCA B Tporpami. MIKpOKOHTpoOJIEp Ma€ BUIbHI JJIsI BUKOPUCTAHHS
KOMIPKH Iam'AT1 1, 100 P KOKHOMY 3BEPHEHHI O IEBHOI KOMIPKHU HE OMUCYBATH ii
azipecy, Ta moJiermmty (opMyBaHHS MPOTPAMU - TPUCBOIOETHCS 111 Ha3Ba.

V HOoHATTS HIIAIBAIl BXOIUTh:
® TPUCBOEHHS MOYATKOBUX 3HAYEHb BCIM 3MIHHUM MPOTPaAMU;
® HaJAINTYBaHHS BCIX BHYTPIIIHIX CUCTEM MIKPOKOHTPOJIEPA;
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® BITHOBJICHHS PEXUMIB POOOTH CHUCTEMH, BCTAHOBJICHUX y TOMEPEIHBOMY CEaHCi
poOOTH IUIIXOM 3YUTYBaHHs BIINOBIAHUX napamerpis 3 EEPROM-nam'siTi;

® BUKOHAHHS MIANpOTpaM, NMPHU3HAYCHUX MJI1 HAJAIITyBaHHS BCiX mepudepiiHux
MOJTYJIIB y BUXITHUHN CTaH;

® BUKOHAHHS MIANPOTpaMH 3aMyCKy CUCTEMHHX JHYMIbHUKIB-TaMEPIB 1 MEXaHIBMY
nepepruBaHb MIKPOKOHTPOJIEpA.

JI1s BUKOPUCTAHHA y MPOTpaMi KOHCTAHT 1 3MIHHUX HEOOXITHO 1X MOMEPEIHBO
onucatd Ta orojocuTd. KoHcTaHTa - 1€ NpPOCTO JEAKEe YHUCIO, L0 YacTo
BHUKOPHUCTOBYETHCS B IPOTPaMi, 1 Ma€ TIEBHUM 3MICT.

KpiM KOHCTaHT, sKi, BIUIMOBITHO JO CBO€I Ha3BH, MPOTITOM YyChOr0 Yacy
poOOTH MpoTpaMu HIKOJIM HE MIHAIOTHCS, y Mporpami icHyt0Th 3MiHHL [1i1 3MiHHOIO B
nporpami po3ymitoTh IM'st perictpa, ado aapecy KOMIPKMA TMam'sTi, J€ B MpoIieci
BUKOHAHHS MporpamMu Oye THMYacoBO 30epiraTucs 3a3falieriib HeBiTOMa BEJIMUHHA,
a00 MPOMDKHUN pe3yJbTaT O0YUCIICHD.

Din F: ¢
[MouaTok Dout Tlouaror

s o MK THILTATI3ALIIA MK
HAIAMTY BANNS HOPTiR LR R
MSSP UART, ADC MSSP UART
Y OTpuvanug 1anux
3 Ul ma U2
OTpumanns Jannx
3 DS18B20 x2
Y
Y MiaroroEka JaHnX
JJIH BHBC/ICHHH HA
3anue iannx 2-papwosnii PKI
v minni
\

Iepegaua orpumanoro
suagenna na U2 Kineus

Pucynok 3.1 - briok-cxemu pobotu Crictema MOHITOPUHTY TEMIIEpaTypu
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3.2 KoupirypyBaHHI TNPHUCTPOI0 3 BHUKOPUCTAHHSIM JIHPEKTHBH
__CONFIG

CimeiictBo MikpokoHTpoJiepiB PIC16 mae Habip cneuianbHuX (QYHKIIH,
NPU3HAYEHUX U1 PO3IIMPEHHS MOXJIMBOCTEH CHUCTEMH, MIHIMI3allli BapTOCTI,
BUKJIIOUEHHS HaBICHUX KOMIIOHEHTIB, 3a0e3neueHHs MIHIMAJILHOTO
CHEPTOCIIOKMBAHHS 1 3aXUCTy Koay Bin 3umTyBaHHi. B PIC16 peam3oBani HacTymHi
CrieliaTbH1 PYHKIII :

BUOIp TUITy T€HEPaTOpa;

CKUJIaHHS,

cXeMa CKUJAaHHS 10 BKIFOUEHHIO KUBJICHHS ;

taiimep ckunanns (DRT);

crtopoxoBuii Taiimep (WDT)

pEXUM MOHMKEHOTO eHeprocnoxkuBanHs (SLEEP);

3aXUCT KOy Bl 3UMTYBaHHS;

O1tn imeHTudIKarii.

B perictpi KoH}Irypaiii onucyroThest 01T KOHPIrypailii, B Kl BXOASTh:
01T 3aXUCTy

01T 103BOJTy pOoOOTH TaliMepa BKIIFOUCHHS KUBJICHHS

01T 103BOJTy poOOTH CTOPOIKOBOTO Taiimepa

BUOIp TUITy reHeparopa

bitn koHdirypartii 3agatotecs 3a nonmomororo aupektusu _ CONFIG.
@parMeHT 3aroJjioBKy IpHU HalTMCaHHs nporpamu 11t MikpokoHTtposepa PIC16F876 3
BUKOpHUCTaHHSIM MOBH C:

#include <pic.h>
__ CONFIG(FOSC_HS&WDTE_OFF&PWRTE_OFF&CP_OFF&BOREN_OFF&L
VP_OFF&CPD_OFF&WRT_OFF&DEBUG_OFF);

@®parMeHT 3aroJioBKY IMPY HATUCAHHS IPOTPaMH JJIsi MIKPOKOHTPOJIEpa
PIC16F 883 3 Bukopuctanusam MoBu C:

__ CONFIG(FOSC_XT&WDTE_OFF&PWRTE_OFF&MCLRE_ON&CP_OFF&CP
D_OFF&BOREN_OFF&IESO_OFF&FCMEN_OFF&LVP_OFF&DEBUG_OFF);
__CONFIG(BOR4V_BOR40V&WRT_OFF);

3.3 HanmucaHHA Kepyo4oi nporpamMm 1Jisi MikKpOKOHTpoJiepa

[licnst BKIIOUEHHA JKUBJCHHSA CEpPBICHA MpoOrpaMa IOYHUHAE MPOBOJIUTH
HimlanBaniro naHux. Ha mowaTky mporpamu NpUKpILIOETbCA (ain  010y10TeKn
MIKpOKOHTpOJIepa, IICJIS YOro OTOJIOIIYIOTHCS OITH MOPTIB 1 PEriCTpH Iam'saTi, SAKi
BUKOPHUCTOBYIOTBCA B Tmporpami. JlaHuii THUM MIKPOKOHTpOJEpa Mae BUIbHI IS
BUKOPHCTAHHS KOMIPKHU MaM'sITi 1, OO MPU KOKHOMY 3BEPHEHHI 10 NIEBHOI KOMIPKH
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HE OMKCYBATH ii aJipecy, Ta MOJErmMTH (OPMYBAHHS MPOrpPaMu - MPUCBOIOETHCS 11
Ha3Ba.
YV noHATTS HIaa3all BXOAUTh:
® TPUCBOEHHS MOYATKOBUX 3HAYEHBb BCIM 3MIHHUM MIPOTPaAMU;
® HaJAITyBaHHS BCIX BHYTPIIIHIX CUCTEM MIKPOKOHTPOJIEPA;
® BIJHOBJICHHS PEXUMIB POOOTH CHUCTEMH, BCTAHOBJICHUX Y TONEPEIHHOMY
ceaHcl poOOTH LUIAXOM 3YUTYBAHHSA BIIMOBIIHUX MapaMeTpiB 13 ¢uien-nam'sati;
® BUKOHAHHS MIANPOTpaM, MPU3HAYEHUX MJII YCTAHOBKH BCIX TepHQepiiHuX
MIPUCTPOIB CXEMH TMO3UINIOHEpAa Y BUXITHUA CTaH (OYHUINCHHS IHIWKATOPIB,
MITBEPHKEHHS] KOMaHW 3YITUHKY JIBUT'YHA TOIIIO... );
® BUKOHAHHS MIINPOrpaMU 3allyCKy CHUCTEMHHUX JIYWIbHUKIB-TaliMEpIB 1

MEXaH1BMY TIepepUBaHb MIKPOKOHTPOJIEpa.

KpiM KOHCTaHT, 5Ki, BIIMOBIAHO 1O CBO€l Ha3BW, MPOTITOM YCHOTO Yacy
po0OTH TIpOoTpaMH HIKOJIM HE MIHSIOTHCS, Y TIpoTpaMi ICHYrOTh 3MiHHI1. [1i1 3MiHHOTO B
nporpami po3yMieTbCsl iM's perictpa, abo agpeca KOMIPKM Ham'sTi, e B Mpoleci
BUKOHAHHS MpoTrpamMu Oyjie TUMYacoBO 30epiraTucs 3a3najierias HEeBITOMa BEJIMYMHA,
a00 MPOMDKHUIN pe3yabTaT O0YHUCIICHb.

[Ticns BUKOHAHHS MOAYJIS IHIIaTi3allii MporpaMa MmepexoauTh 10 OCHOBHOTO
UK. Y IbOMY UK Iporpama repedyBae yBeCh 4ac, MOKH BKIFOYEHE YK UBJICHHS.

[lep110r0 4aCTUHOIO HAIIOTO MPOEKTY OYJ0 HANMUCAHHS TEKCTY MPOrpamu JJis
MEPIIOTO MIKPOKOHTpPOJIEpa, M0 BUKOHYE (DYHKIIO OJEp KaHHSI JaHWX 3 MPHUCTPOIB
DS18B20 x2, a Takox 00poOKy Ta mepemady nanux Ha apyruii MK.

Haenenuii Hmwkue MOAYyJdh MporpaMud 3AIACHIOE IHIIATI3AII0 TOPTIB
MmikpokoHTposiepa PIC16F876 ta monyns UART:

#include "MK _init.h"

/l---- omic GYHKILI -----------------------

void MK_init(void)

{

/I--HananrryBanus noptis--//

TRISAO0=1;

TRISB=0b00110000; // 3 Ta 4 BuBOAM mOpTa T YMTaHHS JaHuX 3 DS18B20

TRISC6=0;//6 BuBin nopra C st nepenayi ganux 3 nepimoro MK Ha apyruii

Hactymauii ¢parmeHT Koy 3niiicHIOE iHiiani3am ito perictpiB moayns UART:
/------UART----------
TXREG=0;//perictp npuitomy
RCREG=0;//perictp npuitomy
/l-----SPBRG-----------
SPBRG=25;
ll------TXSTA---------
BRGH=1,
SYNC=0;//acuHXpOHHIA pEKUM
TX9=0;// poboTa 9-Tu 6ITHOT TOCHIIKH
TXEN=1;//n03B 11 BKIIOYECHHS ITepeaaBayda
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[/------RCSTA------------—--

RX9=0;//no3B11 pobotu 9-TH OITpHOT TOCHIIKU
CREN=1;//n03B i1 BKIIOUYEHHS TIepeaBaya
SPEN=1;//sxmrouenns moayns UART

¥

[Ticns Hiianizamii MU BUKOHYEMO HaMCaHHS Kepylouoinporpamu y ¢aiini main.c :

unsigned int 1D _1;
unsigned int ID_2;

/I---- OCHOBHA TTPOTPAMA -----------=-------
void main(void)

{
MK _init();

Hacrynuwuii ¢parmenT 3aiiicHIOE YnTaHHs ineHTHikaTopiB npuctpoid DS18B20 Ha miHii:
ds18b20_init();//minkirouaemo ¢yHkiio iHiianizarii DS18B20
ds18b20_trans(Read_ROM);//3BepHeHHS 10 yCiX MPUCTPOIB Ha MIMHI
ID_1=ds18b20_receive();//[auTanHs agpecu MPUCTPOIO
ID_2=ds18b20_receive(); /[anTanHs axpecu MPUCTPOIO

Jani My 3BepTaeMOoCh JI0 TIEPIIOTO MPHUCTPOIO 3a ioro aapecoro “017:

if (ID_1==01){

ds18b20_init();//minkirouaemo QyHkiiro Himianizamnii DS18B20

ds18b20_trans(Srch_ROM);//3BepHenHs 10 MepIoro MPUCTPOIO Ha MIMH i

ds18b20_trans(Adc_strt);// 3amyckaeMo KOHBEpTAILif0 TeMIIepaTypu

__delay_ms(750); //3atpumka mj1st KOPeKTHOT poOOTH

ds18b20 _init();

ds18b20_trans(Skip_ROM);

ds18b20_trans(Read RAM); /*3unTyeMo 3MiCT mam'sTi MPUCTPOIB, MO MITKIFOYEHI O HAIIOTO
MIKpOKOHTpojepa*/

DS _t 1=ds18b20 receive();/3anuc naHux y 3MiHHY

¥
Temnep 3BepTaEMoCh 0 APYroro MpUCTPOIO 3a Horo aapecoro “02”:
if (ID_2==02){

ds18b20_init();//minkirouaemo ¢yHkiio iHiianizarii DS18B20

ds18b20_trans(Srch_ROM);//3BepHEHHS 10 IEPIIOTO MPUCTPOIO HA HMIMH1

ds18b20_trans(Adc_strt);// 3amyckaeMo KOHBEPTAILiFO TEMITEPATypH

__delay_ms(750); //3atpumka miist KOpeKTHOT poOOTH

ds18b20 _init();

ds18b20_trans(Skip_ROM);

ds18b20_trans(Read RAM); /*3unTyeMo 3MiCT mam'sTi MPUCTPOIB, MO MITKIFOYEHI JO HAIIOTO
MIKpOKOHTpoJiepa™/

DS t 2=ds18b20 receive();/3anuc naHux y 3MiHHY

¥
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while(1) {

Jani 3niicHIoeThCss 00poOKa JaHUX JUIS epeiadi Ha Jp yruil MIKpOKOHTPOJIEp:
ds18b20 _init();

ds18b20_trans(0xCC);// mponyckaemo ineHTH dikall ito
ds18b20_trans(0x44);// 3amyckaeMo KOHBEpTAILilO TEMIIEPATypH
__delay_ms(750);

ds18b20_init();
ds18b20_trans(0XCC); //3n0By mporryckaeMo imeHTH (ikarl ifo
ds18b20_trans(OXBE);//ra 3xiii cHrOEMO YnUTaHHS pericTpa

[Ticiist woro Mu 3amucyemMo KoHBepTOBaHi Temneparypu y3miHH1 T 1, T 2 Ta mepegaemo Ha ap yruit
MK:

T_1=receive();

T 1=T 1>>4,

TIET_1<<12;

uart_trans(T_1);//mepenaua manux

T 2=receive();

T 2=T_2>>4;

TET 2<<12;
uart_trans(T_2);//mepenaua manux

¥
¥

Jlpyroro 4acTMHOIO HAINOrO MPOEKTY OyJI0 HamUCaHHSA TEKCTY MPOTpaMu Uil JIPYroro
MIKpOKOHTpOJIepa, 0 BUKOHYE (DYHKITIIO OJepaHHs JaHuX 3 nepimoro MK ta BHBOAUTH OTpUMaHi
naniHa 2-psakoBuii PKI.

HaBenenuii HM>X4Ye MOIynbh MpOTpaMH 3AICHIOE IHITIATI3aI[il0 TMOPTIB MIKPOKOHTpoOJIEepa
PIC16F883 ta momynss UART:

#include "MK _init.h"

/l---- omric GYHKILI -------------=---------
void MK _init(void)

{

/I--HanamryBanus mopTis--//

TRISA=0;//mopt BuBeneHHs H popmar ii mpo moTpiOHMIT HaM CHMBOJ JJIs1 BUBEIICHHS
TRISB=0; //mopt Ha BuBeaeHHs i1 Gopmarii 1yis kepyBanHsm PKI

TRISC7=1;//suBin npuitomy nanux Bix nepimoro MK

Hacrynuwuii ¢parmenT xony 3aiiicHIoe Hiltiani3amnio perictpis moxyns UART:
Il------UART----------
TXREG=0;//perictp npuitomy
RCREG=0;//perictp npuiiomy



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

SPBRG=25;

[[------TXSTA---------

BRGH=1;

SYNC=0;//acunxpoHuii pe;xum

TX9=0;// poboTa 9-Tu 6ITHOT MOCHUIIKU
TXEN=1;//n03B11 BKIIOYEHHS MepeaaBava
/[------RCSTA----------—----
RX9=0;//n03B 11 pob60TH 9-TH OITPHOT MOCHIIKH
CREN=1;//n03B i1 BKIFOUEHHS TepeIaBaya
SPEN=1;//sxmtouenns moayiss UART

}

[Ticna Hiianizamii My 311HCHYEMO HaMMCAHHS KePYO4oi mporpamu y ¢aiii main.c :

void main(void) {
MK _init(); /monyns iHimianizargii MK
Icd_init(); //momynp inimianizanii PKI

PoGuMo manky-3aroToBKY JiJ1sl BUBEACHHS MOTPIOHOT HAM 1H/IM KAl 1i:
lcd_pos(0,0);
led_str("T1= ");

lcd_pos(0,1);
lcd_str("T2= "),

while(1) {

I[BukoHyeMO 3unTyBaHHS AaHuX 3 nepioro MK mpo temneparypy 3 DS18B20 x2:
T 1= getch();
T 2= getch();

Hactymauii ¢parmenT 3aiiicHioe BuBeaeHHs Ha PKI:
lcd_pos(4,0);
lcd_dat(T 1);

lcd_pos(4,1);
lcd_dat(T 2);

}
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Pucynok 3.2 - Po6oua cxemu B PROTEUS .
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BUCHOBKUA

B mporeci KypcoBOTO MPOEKTYBAHHS PO3TIISTHYTO MPHWHIUIHN TPOEKTYBAHHS
OpUCTPOiB 1 cucteM, MmO TMOOyIOBaHI 3 BHUKOPUCTAHHSIM OJHOKPUCTAILHUX
MIKpoKOHTposepiB (¢ipmu Microchip. [1ig yac BUKOHaHHS MPO€EKTYBaHHS 3AIMCHEHO
3aKpIUICHHS TEOPETHYHUX 3HAHh Ta MPAKTHYHUX HABHYOK TIO peai3allii erariB
MPOEKTYBAHHA. Y3araJlbHEHO TEXHIMHUN Marepian 1 (popMyBaHHS OCHOBHOI 1mei
MPOEKTYBAHHA. 3AIMCHEHO aHali3 BXIAHUX JaHUX, OOIPYHTYBaHHS 1 CHHTE3
CTPYKTYpHOI cxemH. JleTambHO pO3IISIHYTO CKJIQAOBI amapartHoi YacTUHU 1X
MpU3HAYEHHS 1 0cO0MMBOCTI (yHKITIOHYBaHHS. [IpoaHanizoBaHO HJOKyMEHTAIlif0, 1110
omucye podoty ckmanoBux By3diB MKC. Ha oCHOBI IUX maHMX ONHKCAHO Ta
CIIPOEKTOBAHO MPHUHIIMIIOBY CXEMY Ta alr'OPUTM POOOTH.

Jis mobynoBu OJOK-CXeM, aIrOPUTMIB Ta MPUHIUIIOBHX CXEM 3aKPIIJICHO
HAaBUYKH poOOTH 3 mporpamoro sPlan. JIis HamucaHHS 1 BJaroKeHHS MPOrpaMHOTO
3a0e3MeueHHs] BUKOpPUCTaHO cepepoBuie po3podoku MPLAB 8.92. 'V upomy
CEpPEIOBHILI CTBOPEHO MPOEKT, HAMMCAHO TEKCT MPOTpaMH 3 BUKOPHCTaHHAM MOBU C,
1 3aiicHeHo  komnusinito 'y  hex-¢aitn. CepemoBuiie  po3poOKH  MOXe
BUKOPHCTOBYBATUCH Pa30M 3 MPOrpamMaTopaMH JIJisl 3aIUCy TOTOBOTO BUXITHOTO KOy
NPOIIMBKY y TIaM'sITh IPOTpaMu BUOPAHOTO MIKpOKOHTpOJIepa.

[lpy HanmcaHHi TeKCTy mnporpamu Cc(OPMOBAHO 3HAYEHHS pericTpa
KOH(Irypallii 3a 1aHUMHU JOKyMEHTallli BUPOOHUKA, OMUCAHO PETICTPH CIEIlAIbHUX
GYHKIII Ta 3araibHOTO MPU3HAYCHHS.

[IpoBeneHo iHiiani3aIlil0 MIKpOKOHTPOJIEpa, HOro By3JIiB Ta MOYJIIB.

Jlna 3a0e3nedeHHss poOOTH nepuepiiHUX MPUCTPOIB 3AICHEHO KEpyBaHHS,
OpuiioM Ta mepefada JaHWX 3 MPHUCTPOIB BBEAEHHS Ta JO MPUCTPOIB BUBEICHHS
3TIIHO BaplaHTYy.

VY pobouiit yactuni 3a6e3nedeno ¢pyskiionyBanus MKC 3rinHo BapiaHTy.

KypcoBuii mpoekT Moke OyTH OCHOBOIO PO3POOKH KEPYHOUOI CUCTEMH 300py
JTAHUX YU CUCTEMH KEPYBaHHS Ta KOHTPOJIIO 32 BUKOHAHHSIM 3aB/IaHb.
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