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PED®EPAT

TekcToBa yacTUHA KYpCOBOIO MPOEKTY: 35 CTOPIHOK, 17 pUCYHKIB, 3 TaOIMIIb
Ta 8 MOCHJIaHb.

OO0’ exT mpoekTyBaHHA - “Cuctema moHrropunry U ta T”.

Mera NMpOEKTY - MOBEPIIMTH CBOi HABHKH Yy PO3POOI CTPYKTYPHOI CXEMH,
enekTpuyHOi mpuHIUNoBOI cxemMu MKC, cTBOpeHHS TPOEKTy 3 BUKOPUCTAHHIM
nporpamu  PROTEUS, po3po6ui anroputmy ¢yHkumionyBanHs MKC, a Takox
HAMHMCaHHS KEPYyHUYOoi MNporpamMu Ui MIKPOKOHTPOJEPIB. 3akpiMUTH TEOPETHYHI
3HAHHS 3 OCHOBHUX MOHATh AUCUUIUTIHY “MikpokoHTposepu Ta ix [17.

Pesynbrar pobOTH Ham KypcOBHM TIPOEKTOM TIOKa3aB, IO 3aBISKU
BUKOPHUCTAHHIO JIBOX MPOCTUX MIKPOKOHTPOJEPIB Ta MOAYJS PEATbHOTO Yacy MOKHA
CTBOPHUTH MOBHOIIIHHY CUCTEMY MOHITOPUHTY TEMIIEpaTypH.

MK, MCP3001, UART, 1-psnxosuii PKI, SPLAN, MPLAB IDE.
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BCTYII

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

PIC-koHTpOIEpH 3aCTOCOBYIOTECS Y CHCTEMaX BHCOKOIIBHIKICHOTO KEPyBaHHS
aBTOMOOUILHUMHU ¥ EJIEKTPUYHUMU JIBUTYHAMU, MPUIaAax MoOyTOBOi €IeKTPOHIKH,
teneoHHUX nmpucTtaBkax 3 ABH, cucteMax 0XOpoHH 13 CHOBILIEHHSIM IO TeNEPOHHIN
i, MiHI-ATC. Oxpemi BuMIproBaibHI 1HGOpPMAIHI CUCTEMHU BIIPBHAIOTHCS
pospsnnicTio [I3TI(nocTiiiHO 3amaM’ITOBYIOUOTO MPUCTPOIO): Bin 12 no 14 Oir nis
cepii PIC16Cxx, 16 61t — gy cepii PIC17Cxx.

3aBAsKM CKOpOUECHIM KiTbKOCTi komaH (Bim 33 10 35) yci KomaHIu 3aiiMaroTh
y mnam’siTi OoJHe cJIOBO. Yac BUKOHAHHS KOXHOI KOMaHIM, KpIM KOMAaH[
pO3TayKeHHS, CTAHOBUTh YOTUPU TakTH — oAuH LUK (200 He Ha yacToTi 20 MI'1).
OmnepaTuBHUIA 3amam’TOBYBAIbHUN MPUCTPId BHKOHAHO 32 CXEMOKO 3 JIOBUILHOIO
BUOIPKOIO 3 MOKJIMBICTIO O€3MOCEPE/IHBOI alipecallii y Kol KOMaHAu J0 OyJb-sKOi
KOMIPKH.

Crek peai3oBaHO anapaTHoO 3 TNIMOMHOIO 2, 8 abo 16 komipok. 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, mo 3ano0irae HejeraTbHOMY KOIIFOBaHHIO.

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

Kpim TOTO, KOHTpOJEpH MarOTh Bif OAHOrO J0 TphOX TailMepiB, BOYIOBaHY
cuctemy ckuganus, watchdog taiiMep, BHYTpIIHINA TaKTOBHUI T'e€HEpaTop, KU MOXKe
3amycKaTrcs SIK Bl KBAapILIOBOTO pe3oHaropa, Tak 1 Bim RC-manHirora y mmpoxomy
niarma3zoHi yactoT — 0-25 MI'm. KinbkicTs po3psniB mopTiB — 12-33. Koxxuuii po3psia
NOPTY MO’KHA 3alpOTpaMyBaTH Ha BBEJIEHHS a00 HA BUBE/ICHHSL.

Kontponep PIC16C64 nomarkoBo mae Buxin 3 1M, 3a gomomoroio sikoro
MokHa peanizyBatu L[AIl 3 po3psaHicTIO 10 16 po3psiaiB, a TaKOX ITOCIITOBHHUI
JIBOHANpPSIMJICHUH CHUHXpOHHHI mopT 3 iHTepdeiicamu SPI, 12C, SCI/UART. PIC
16C71 1 PIC 16C74 wmatote BHyTpimHIA 8-po3psaguuid ALl 3 npuctpoem
BUOUpaHHs/30epiraHHs 1 BXITHUM aHaJIOT'OBUM MYJIbTHILIEKCOPOM.



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

[Ipu npoekTyBanH1 MIKpoKOHTpoJepHux npuctpois (MKII) abo cuctem (MKC)
MO’KHAa BHUKOPHCTOBYBATH OJIOKOBO-IEpapXIMHUN MAXIA, TPU SKOMY YSBJICHHS IIPO
MKII a6o MKC, mo mpoeKTyroThCs, PO3UJICHOBYIOTHECS Ha lepapXiaHi piBHL Ha
BULIOMY PIBHI BUKOPUCTOBYETHCSI HalIMEHIII AETaT130BaHE YABJICHHS, 10 BlioOpaxkae
JUIEe TUIBKA 3arajlbHl PUCH 1 OCOOJIMBOCTI CHUCTEMH, IO TMPOeKTyeThcs. Ha
HACTYMMHUX PIBHAX CTYIIHb IOAPOOUIs PO3TIIAY 3pOCTaE, MPH ILOMY CHUCTEMa
pPO3TIISAAETECS HE 3arajoM, a OKpeMuMu Ojokamu. Takuii migxig J03BOJISIE Ha
KOXKHOMY pIBHI (DOPMYJIIOBATH 1 BUPIIYBATH 33Jadi JOMYCTHUMO1 CKJIIHOCTI, IO
HiIAAI0ThCSl YCBIIOMJICHHIO M PO3YMIHHIO JIFOAMHOK Ta PIIICHHIO 32 JIOMOMOTOIO
TocTymHHX 3aco0iB. [lepeBarn Takoro maxomy MOJATalOTh B TOMY, IO CKJIaJHA
3a/laya BEJIMKOI PO3MIPHOCTI pO30MBAEThCA HA TPYIH 3aJa4 Majioi pO3MIPHOCTI, AK1
NOCJIAOBHO BUPIIIYIOTbCS, NPUIOMY BCEPEIMHI TPyl pi3HI 3a37aul MOXKYTh
BUPIIIYBATUCS HapaieiabHO.

CtpykTypHa cXxeMa — IIe CXeMa, sika BU3Hau4a€ OCHOBHI (PYHKITIOHATbHI YaCTHHH
BUpOOy, X B3a€MO3B'SBKM Ta mnpu3HadeHHs. [lin (yHKIIOHATbHOI YacTHUHOIO
PO3YMIIOTh CKJIQJIOBY YaCTHHY CXEMH: €JIEeMEHT, MPUCTPIM, (PyHKIIOHAIbHY TpYITY,
(byHKIIOHATILHY JIaHKY.

CTpykTypHa cxeMa TMpu3HAu€Ha [JIs B1I[06pa)K€HHH 3arajibHOi CprKTypH
NPHUCTPOIO, TOOTO MOTO OCHOBHMX OJIOKIB, BY3JIiB, YACTHH Ta TOJIOBHUX 3B'SA3KIB MK
HUMH. [3 CTPYKTYpHOI CXeMHU MOBMHHO OyTH 3pO3yMLIO, HABIIO MOTPIOHWHA JaHWUN
OPUCTPIA 1 AK BIH IpAallO€ B OCHOBHUX PEXMMax pOOOTH, SK B3aEMOJIOTH HOTO
yacTuHU. [l03HAaYEHHS €1eMEHTIB CTPYKTYPHOI CXEMH MOXKYTh OOMPAaTUCh JTOBUIHHO,
X04a 3araJlbHONMPUHHATHX TIPaBUJI BUKOHAHHS CXEM CJIIT JOTPUMYBATHCHh.

O0’€KTOM JOCHIIKEHHS IaHOTO KYpCOBOTO MPOEKTYy € CUCTEMAa MOHITOPUHTY
U ta T, wo npairoe Ha oHOBI1 2 MikpokoHTpoJiepax PIC16F877, PIC16F68&9.

Pob6oTa npunany 3a0e3neuyerses nudposum Tepmoaaadem DS 18B20 ta ALII
Ha ocHoBi MCP3001 .

Busin iHopmartii 311CHIOBATUMETHCS Y€p €3 OTHOPSIKOBUI
PIIKOKpUCTATIIYHUM IHIUKATOP, IO NMOKa3yBaTUME IHAMKALIIIO.

CrpykrypHa cxema MKC nnst Cuctema moniropunry U Ta T Bu3Ha4ae OCHOBHI
(byHKIIOHaTbHI YaCTUHU BUPOOY Ta 3a3HaueHa Ha pUCYHKY 1.1.

[lepmmii 650K JaHOI CXeMHM BIANOBIAAaE 3a 34uTyBaHHS 1HMopmani. B
NOJAJIbLIOMY, HaIlll JaH1 MICJs 3YMTYBaHHsS MPOWIYTh YEpE3 JiBa MIKPOKOHTpOJIEpa
no npotokoay UART.

VY apyromy 611011 cxeMu CUCTEMU MOHITOPUHTY TEMIIEpATypH 300paxeHO
rpadgiuHuil BuBig HpopMarlii, mo Oyae maru HacTynHui Burisia: Umn = 0.57V,

T =+/-25C.



MCP3001

PIC16FR77

DS18B20

PIC16F689 PKI, 1pag

Pucynoxk 1.1 - CtpykrypHa cxema Cuctema moHiropunry U ta T
1.2 Bu6ip MikpoKoHTpoJiepiB Ta aHAJI3 iX mapamMeTpiB

B ocrtanHi poxku mpu po3poOil CUCTEM KepyBaHHS BCE OUIbIIE yBaru
NPUAUBIETHCS MIKPOKOHTPOJIEpHIN TexHIll. e moB's3aHo 3 11 OypXJIMBUM pO3BUTKOM
1 IUPOKAM  acCOPTUMEHTOM  TMPOMOHOBAaHOI  Tpoxaykui.  BukopucTtanss
MIKpOKOHTPOJIEPIB J03BOJISIE KOHCTPYIOBAaTH MPUCTPOI 3 HEBEIMKUMHU TabapuTamw,
0 € BIIHOCHO JEIIEBUMH, TMPOCTUMH 1 HAAIMHUMH, CYMICHUMHU 3 TIEPCOHATbHUM
KOMIT'FOTEPOM uepe3 CTaHAapTHI HTepPeicu.

OcHoBHa MeTa mpu BHOOPi1 MIKPOKOHTpoJiepa - 00paTu MIKPOKOHTPOJEp 3
MIHIMAJIbHOIO I[IHOIO, ajle B TOH JK€ 4Yac BIH IOBUHEH BIAIOBIIAaTH BHUMOIraM
IPOIYKTUBHOCTI, HAIIMHOCTI, yMOBaM 3aCTOCYBaHHsI, TOIIIO.

HacTynHuii kpok npu BHOOpP1 MIKpOKOHTpOJIEpa — TNOLIYK MOJENEH, SKI
3a/I0BOJILHSIIOTh CUCTEMHUM BUMOTaM. BiH BKIo4yae minbOip JiTepaTypH, TEXHIYHUX
OTIMCIB 1 TEXHIYHUX KOMEPINMHNUX JKypHATIB, a TAKOXX JICMOHCTPAIIiHI KOHCYJIbTaIlii.
OcTanHs cTajlsi BUOOPY CKIATAETHCS 3 KUIbKOX €TariB, MeTa SIKUX - 3BY3UTH CIHCOK
NPUINHATHUX MIKPOKOHTPOJIEPIB 10 0AHOTO. LI eranu BKIHOYaOTh B ce0€ aHami3 1[1HH,
JOCTYITHOCTI, 3aC001B pO3pOOKH, MIATPUMKHA BUPOOHHUKA, CTAOUTLHOCTI Ta HAABHOCTI
IHIIMX BUPOOHUKIB. [IpoBeAeHHSI CUCTEMHOr0 aHaNi3y MPOEKTY J03BOJISIE BU3HAYUTH
BUMOTH JI0 MIKpOKOHTpOJIepa:

® DPO3PAAHICTb OOYHUCIIIOBAILHOTO SIIpa;

e Halip BOynoBaHUX NepudepiitHux npuctpois (taiimepu, AL Tomro...);

e amapaTHa opraHBauisl oOpoOkM [aHuX (CTPYKTypa MAIIMHHOTO LHUKITY,
cmiBBigHOIICHHAS TakTiB ['T1 1 MammMHHUX MUKITIB);

® MOJKJHMBICTH POOOTH IO TIEPEPUBAHHIO, 32 30BHINIHIMHA CUTHAJIAMU TOTOBHOCTI
a00 10 KOMaHaM JIIOINHU,
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® KUIbKICTh KEpOBaHMX TMOPTIB BBEICHHSA/BUBOAY, XapakTep Iepenadl -
OaiiT abo OIT, MPOrpaMHE HANAIITYBaHHS HANPSAMKY Mepeaaul;
® THI MIPUCTPOIB BBEIICHHS/BUBOY, IKUMH IOBHHEH KEPyBaTH OOUPAIOTh MIKPO -

KOHTpOJIEp B TIPOCKTOBAHIM CHUCTEeMi (TepMiHAJM, BUMHKadl, peje, KIaBIIri,

naBavi, U(POBI MPUCTPOI BBYAIbHOI IHAWKAILI, aHATOTO-IIUGPOBI i 1TUdpo-

aHaJIOTOB1 NEPETBOPIOBAY1, MOAYJISITOPU TOLIO);

® MATPUMYBaHI CHOCOOM 3aBaHTAXEHHS TMporpam B MIKPOKOHTPOJEp, -
MOXJIMBICTh BHYTPIIHbOCHUCTEMHOTO TporpamyBaHHs (ISP), BukopucTanHs
pH 1IboMY cTaHaapTi3oBanux HTepdeiiciB (SPI, 12C);

® KUIbKICTh 1 THUIT HAIPYTH >KUBJICHHS;

® MajoradapuTHI Ta €CTETUYHI OOMEKECHHSI;

® YMOBH HABKOJMIIHBOTO CEPEIOBHUIIA, HEOOXIAHI JJIsl eKCILTyaTallii.

Mikpokontponepu  PIC16F877 T1a  PIC16F689  maroth  pexxumu
CHEpro30epeKEHHS 1 MOKIIMBICTh 3aXUCTY KOAY IMPOTPaMH.

Y MikpokoHTpojepu BOymoBaHUN cTOpokoBHM Taiimep WDT, skuit Moxe
OyTH BUMKHEHUU TUIbKU B O1TaX KOHQIrypaiii MIKpoKOHTposepa. i miIBUILICHHS
Ha/1MHOCTI cToposxoBui Taiimep WDT mae BacHuit RC reneparop.

JlonatkoBUX JBa TaiiMepa BUKOHYIOTh 3aTpUMKy CTapTy poOOTH
MIKpoKOHTposiepa. Ilepumii, Taiimep 3amycky reHepatopa (OST), yrpumye
MIKPOKOHTpOJIEp B CTaHl CKHUJAHHSA, MOKM HE CTaOUIBYeThCS 4acTOTa TaKTOBOTO
reneparopa. Jpyruii, Taiimep BrmoueHHs >kuBieHHs (PWRT), cnpampoBye micis
BKJIFOUCHHS JKUBJICHHSI 1 YTPUMY€E MIKPOKOHTPOJIEP B CTaHI CKUJAHHS MIPOTATOM 72MC
(TMTIOBE 3HAYCHHA), MOKU HE CTAaOUIBYEThCS Hampyra >KUBJICHHS. Y OUIBIIOCTI
nonarkiB 11 GyHKIli MIKPOKOHTpOJIEpa TO3BOJISIOTh BUKIIOYUTHA 30BHIIIHI CXEMHU
CKUJIAHHSL.

Pexnm SLEEP NPU3HAYEHUI IS 3a0e31eyeHHs HaJHU3HKOTO
eHeprocnokuBaHHs. MIKpOKOHTpojep Moxke BuiTH 3 pexumy SLEEP no curnamy
30BHIIIHHOTO CKHUIAHHS, IO TMEPEIOBHEHHIO CTOPOXKOBOrO TaiiMepa abo mpu
BUHUKHEHHI IEPEPUBAHb.

Bubip pexuMmy poOOTH TaKTOBOrO T'eHEparopa JJ03BOJISIE BHKOPHUCTOBYBATH
MIKPOKOHTpOJIEpU B pBBHUX JojaTkax. Pexxum takroBoro reneparopa RC nosBossie
3MEHILUTH BapTICTh MNPUCTPOI0, a pexkuM LP 3HMBUTH eHeprocnokuBaHHA. bitu
KOH(Irypaiii MIKPOKOHTpOJIEpa BUKOPHUCTOBYIOTHCA JJIsI BKAa3IBKU PEXKUMY HOTO
poboTH.

1.3 Onnc nepudepiiHUX NPUCTPOIB Ta podOTA 3 HUMHU

1.3.1 JaBau Temnepatypu DS18B20

[udposuit tepmonasau dipmu DALLAS-MAXIMDS18B20 - ue mudposuii
BHUMIPIOBAY TEMIIEPATYPH, 3 IEPETBOPEHHAM 9 - 12 po3psaiB 1 GYHKIIIEIO TPUBOKHOTO
CUTHaJy KOHTPOJIIO 3a Temneparyporo. [lapamerpu KOHTpOJIIO MOXKYTh OyTH 3ajaHi
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KOpUCTYBadeM 1 30€pekXeHI B CEHEpProHe3alekHId mnam'ati naBada. DS18B20
OOMIHIOETBCS JaHUMH 3 MIKPOKOHTPOJIEPOM OJHOTPOBIIHOIO JIHIEKD 3B'S3KY,
BUKOPHUCTOBYIOUM TPOTOKOJ iHTepdericy 1-Wire. JliamazoH BUMIpIOBaHHS
TEeMIepaTypu CTaHOBUTH Bif -55 go +125 ° C.Jlnsa mianazony Big -10 qo +85 ° C
noxubka He mepesuinye 0,5 °© C. YV koxHoi Mikpocxemu DS18B20 € yHikanbHUIA
CepiiHMil KOJ JOBXHMHOIO 64 po3psiau, SIKUM JI03BOJIAE€ JACKUIBKOM JlaBayam
MIIKTIOYATHCS Ha OJHY 3aralbHy JHIO 3B'sA3Ky. ToOTo depe3 oaWH TOPT
MIKPOKOHTpOJIEpa MOKHAa OOMIHIOBaTUCS JaHUMHM 3 JEKUIbKOMa JlaBauaMH,
pPO3JIUVICHUMM Ha 3HAYHIA BIiACTaHL 3O0BHINHIA BUIJISAA 1 NPU3HAYCHHS BHUBOJIIB
HaBeJCHI Y OTIMC1 BUpOOHHUKA.

Ha pucynky 1.2 naBenena Oiok-cxema ngatuumka DS18B20. 64-6itamit 1311
(ROM) 36¢pirae yHiKambHUM CEPIAHUN KOJI PUCTPOIO.

A

IR % nAPAZu'IE'Ifg::nMAHMH > 1T§(£Tréén_g DS18B20
=

DQ *
H OATUYMK TEMIEPATYPBI |
DIVTP Voo || St EOM e»] T |
GND I = -wire NOPT i FPETWMCTP (EEFROM)
g = (SCRATCHPAD)

Y

HLDICHEM NOPCT (T}
FEMMCTF (EEFROM)
PETHCTP KOHSHMYPALIMW
il "’l {(EEFROM) |

VDD T ﬂg‘”‘" ‘—’l FEHEFATOF B-GMT CRC |
Pucynok 1.2- biok-cxema DS 18B20

OcnoBHa ¢ynkiis DS18B20 - mneperBopeHHs TeMmIieparypu JdaBada B
uuppoBuit  koA. Ilpu BKIIOYEHHI JKUBIEHHS, CTaH perictpa KoHQIryparli
BCTAaHOBIOETbcS Ha 12 Oir. IIlo6 1HIIIFOBaTM BUMIPIOBAHHA TEMIIEpAaTypH
MIKpOKOHTpOJIEp TOBHMHEH TIOAaTH KOMAaHAy TIEpETBOpPEHHS Temieparypu [44h].
[licnst 3aBepleHHsT MEPETBOPEHHS, PE3YJbTAT BHUMIPIOBAHHS TeMIieparypu Oyne
3HAXOMUTHCS B 2 OaliTax perictpa TeMmreparypu, 1 JaBad 3HOBY Iepelje B CTaH
criokotro. DS18B20 Bumipioe Ttemmneparypy B rpaaycax 3a Ikaiowo Llenbcis.
Pe3ynbrar BUMIpIOBaHHS TNPEACTABISIETECA SK 16-po3psHE, 3HAKOBE YHUCIO B
nomarkoBomy koji. bir 3naka (S) mopiBHIOE «0» 17 AOMATHIX YWcen 1 «1» s
B’ €MHHUX.

OmneparvBHA 11aM ‘SITh MITUTh

® 3HAYCHHS BUMIPSHOI TeMiiepatypu (2 Oaiita);

® BEPXHIM 1 HWKHIM MOPOTOBI 3HAYEHHS CTPAIIOBAHHS CHUTHATy TPUBOTH
(Th, TI);

e pericTp KoHpirypaii (1 Oaifr);

e reneparop 8-61rHoT CRC.

Opranaiis mam'sti DS18B20 nokazana nHa pucynky 1.3. Bona Bkiodae B
cebe omeparuBHy (SRAM) 1 enepronesanexny (EEPROM) nam'ste. ¥ EEPROM
30epiratotbcs perictpu Th, Tl 1 perictp koudiryparii. Ko QyHKIS TPHUBOXKHOTO
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CUTHaITy HE BUKOPUCTOBYEThCA, TO perictpu Th 1 Tl MoxxyTh BUKOpUCTOBYBATHUCS SIK
PETICTPH 3araJIbHOTO NPU3HAYEHHSL.

GatiTt 0

Temnepatypa ma. (50h)

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

Gatir 2 | Ta PericTpl * <«—p | Ty Perictp

gaiir 3 | Tr Perictp2 * <«—» | Ty Pericip

Gatit 4 | Perietp koudiryparii * <—>» | Perictp koudiryparmii

GatiT 5 | 3apesepeoBanuil (FFh)

GatiT 6 | 3apesepBoBaHHi (0Ch)

GatiT 7 | 3apesepeoBanHui (10h)

GatiT 8 | [uxmivnnii kog CRC*

Pucynox 1.3 - Kapra nam‘siti DS18B20

baiit 4 mam'siTi e perictp koHgirypaui. biramu RO, R1 MoxHa BcTaHOBUTH
PO3IIMPEHHS JUI IEPETBOpEHHs Temneparypu. [Ipu BKiItoueHH1 KUBIICHHS CTaH OITiB
RO, R1 = 11, mo Binnosigae po3mmpento B 12 6ir. Tpeba nam'sitaty, 1o icHye mpsima
3QJIOKHICT, Yacy TMEepeTBOpPEHHS Bin po3auibHOI 3aarHocTl. bitm 7 1 0 — 4
3ape3epBOBaHi, BOHU HE MOXKYTbh BUKOPUCTOBYBATHCSA 1 IPU YUTAHHI IOBEPTAIOTH 1.

Tabms 1.1 - Komnm koH(}IrypyBaHHS pO3MMPEHHS TEPETBOPCHHS
TEeMIepaTypu
R1 RO Pozmmpenns Yac neperBopeHHs
0 0 9-6ir 93.75Mc (teony/8)
0 1 10-61r 187. 5mc (teom/4)
1 0 11-61r 375MC (teonv/2)
1 1 12-61r 750MC (teony)

VY Tabmuii 1.1 moka3aHi MPUKIAIX BIATOBITHOCTI ITM(POBUX KOAIB 3HAYECHHSIM
TEMIEPATYpH.

Jlna oOuuCIeHHs TeMIIepaTypy HEOOXIIHO:

e 1pu aoAaTHpoMy 3HadeHHI (S = () Kom mepeBecTH B JECATKOBHH 1
nmoMHo>kutH Ha 0,0625 ° C;

e 1pu Big'eMHOMY 3HaueHHl (S = 1) - mepeBecTH OOEpHEHUI KOI B
npsiMuid. {1 1poro Tpeba HBEpTYBaTH KOXKEH PO3Psi IBIHKOBOTO KOAY
1 gogaty 1. A MOTIM MepeBEeCTH B ASCATKOBUM 1 moMHOXUTH Ha 0,0625 °
C.

[lam'siTh BKITIOUaE B cebe oneparuBHy (SRAM) 1 enepronezanexny (EEPROM)
nam'site. Y EEPROM 36epiratotses perictpu TH, TL 1 perictp kondirypartii. Skiio
(GYHKIISI TPUBOYKHOTO CUTHAILy HE BUKOPUCTOBY€eThCsA, TO perictpu TH 1 TL MoxyTh
BUKOPHUCTOBYBATHUCS SIK PErICTPH 3aralibHOTO MPU3HAYECHHS.

B 6Gaiitax 3 agpecamu 0 1 1 30epiraroTbCsi MOJIOAIIMHN 1 CTApIINA OaWTH pericTpa
BUMIpsiHOI Temneparypu. Ll 6ailTi 1OCTynHI TUIbKMA 1JIs1 YATaHHs. 2if 1 3i Oaitu -
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TH 1 TL perictpu. 4 baiit - perictp koHdirypauii. baiitu 5, 6, 7 3ape3epBoBaHi, He
MOXKyTh OYTH 3alvcaHi i, IPU YWTaHHI, 3aBXKJIHW TMOBEpTaroTh 1. 8 balT moctymHi
Tk J1si uuTaHHsA. Bin mictute nuxmuaauil kox (CRC) mamg mepmmx BOCEMH
OaifTIB.

3anuc gaHux B 0ailTax 2, 3 14 BigOyBaeThCsl KOMaHAOO 3anucy nam’sti [4Eh].
JlaH1 MOBUHHI ITepeaaBaTUCS, TIOYWHAIOYN 3 MOJIOAIIOTO Oira Oaiita 2. [ mepeBipku
3aMMCy JAaHMX MOJKHA MPOYHUTATH aM'sTh KOMaHIOK 4MTaHHS mam’sTi [koa BEh].
[Ipu unTanH1 JaH1 NEPEAOTHCS O 1IMHI, B MOCIAOBHOCTI HOYMHAKOYHY 3 MOJIOAIIOTO
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 onepatuBHid nam'sti (SRAM). Benyuwnii
NPUCTPid TOBHHEH KOHTPOJIIOBATH CTaH IIMHU, MO0 BU3HAYUTH 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 IHTUKATOPH

PKI 13 3HakocHMHTE3ylOUMM KOHTPOJEPOM YacTO BHKOPUCTOBYIOTHCS TIPH
POEKTYBaHHI IM(PPOBUX MPUCTPOIB.

PK - naHenb BL+
|||||E|H||| BL-
—t— Vo
o OpaiiBepn VCC
KoHTponep GND
8 _L
\

DBO-DB7 RS RW E
Pucynok 1.4 — Ctpykrypna cxema PKI

OcHoBoto PKI € maTputis 3 pigkux KpUCTaiB, MOJAI0YN HAMIPYTY HA €JIEMEHTH
KO MOHA "3acBITUTHU" KpamKy Ha ekpaHl. Marpulls CKIAQJaeThCsl 13 3HAKOMICIb
(maiuactime 5*8 mikcenis), 3rPYNOBAHKX Y KUTbKa p;[zu(]B [uMm xepye BOym0BaHMIA
koHTposep PKI. B kepye mikcensimu PK — nucruiero 1 iHTepecHOI 4acTHHOIO
HAUKATODY.

Pinkokpuctamuni  3HakorudpoBl  Tabli0o  HaIeKaTb 0  HAWMOUIBII
PO3MOBCIOKEHNX THIMIB 1HAUKaTopiB. L1 Haukaropu OyBatoTh 1,2,4 cTpiukoBUMHU. Y
ctpiuui 8, 12, 16, 20, 24, 40 cumBOJIB, KOXHUN 3 SIKHUX (OpMYyeTbcs HIpUdTOM
dbopmary 5*8 abo 5*11 mikcenis.

3aBgaHHs MIAKIIOYEHHS 3BOAUTHCSA JO OpraHi3aili OOMIHYy aHUMHU MDK
MIKpOKOHTPOJIEPOM Ta BOYTOBaHUM KOHTpoJepoM. Hikde moka3aHi MpHKiIa CXeMH
MIIKTIOYEHHS JIJI1 BOCBMHOITHOTO THTEpeEiCy.
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[arepdeiic mae BiciM 1HGopmaliiHux aiHIA: DB7..DB0 1 Tpu kepyrounx: RS,
R/W, E. Jlinia RS BusHauae mo sixoro perictpy koHtposiepa PKI mum mparmemo
3BEPHYTHUCS, TOOTO SIKy HPOpMAaIIiF0 MU nepeaaeMo - naxi abo komanau. Jlnis R/W
BU3Ha4Yae HanpsMok mepenadi nanux - 3anuc y PKI abo wwranns 3 PKI. Jlnia E
BKJIIOYA€E (KOJM Ha JIHII BUCOKUN PIBEHb) a00 BUKIIOYAE (KOJM HA JIHI HU3bKUI
piBeHb) mepemady iHpopMalli, cpopMoBaHOI Ha IHIMX IHTEPPEHCHUX JHITX.
OcHOBHI TapamMeTpu HaBEJCHI Y TEXHIUHIM JIITepaTypi.

Inimianizamis  PKI monsirae B mepemadi  JEKUIbKOX KOMaHJ Yy TEBHINA
nocaigoBHOCTL. KuibKicTh KOMaHA MHiiadiBanii MOXE BUIPBHIATHCA B PIBHHUX
koHTponepiB. Ilin wac iHimianizamii kpamie He aHanizyBatu mpamopens BUSY, a
YeKaTH BU3HAYEHUI Yac Tepe]] MOCUIKOK HACTYIHOI KOMaHAW, TOMY IO Mparopelb
BCTAHOBIIIOETHCS HE BIIPa3y, a MICJs MEBHOI KOMaHIW (AMB. Aartamut). [Hiiani3anis
PKI BUKOHY€TBhCS aHATOTIYHO SIK AJIS1 MapalieIbHOTO IHTEepdeicy MTKII0UYeHHS TaK 1
17 iocmigoBrHoTo (TimkmoueHHs: PKI mo 12C gu SPI).

Pi3auist Mok 8-O1rHuUM Ta 4-O1rHUM HTepdeiicoM MOJsrae JMiie B TOMY, IO
npu 4-OITHIA mepenadl JaHUX HEOOXiIHO mnogaBaTh curHamd RS, R/W sk s
MOJIOAIIOL Tak 1 Jug crapioi Terpaau. Komanam mimianpaunii podotu PKI
3QJIMIIAI0THCS OTHAKO BUMH.

VY PKI € 2 Bunu nmam'sti: DDRAM, CGRAM (CGROM). DDRAM - display
data RAM (mam'ath nucries) - Te, IIO 3amucaHe B I mam'sti, Oe3MmocepenHbo
BinoOpakaerbcss Ha paucmei. Llg mam'ssite mMae HacTynmHUM aapecHUd TpocTip i
BIATIOBIAHE BimoOpakeHHs Ha auctuiei ( auB. Tabmns 1.5 ):

Tob6to, Te, mo 3amucane B DDRAM 3a anpecoro, Hampukian, 42h, Oyme
BijoOpakarucs B TpeTid  MO3WII  HA  JAPYroMy  pSAKY  JIUCILIES.

CGRAM (CGROM) - character generator RAM (ROM) - mnam'sTh
3HaKoreHeparopa. [lam'sate 3HaKOTEHEpaTopa posaviena Ha CGRAM - noctymHa s
3aMUCy/4UTaHHs, CIOAM MOXHa 3aluTH 8 cBoiX BiracHux cumBojiB 1 CGROM -
JOCTYTIHA TUILKH JIJIsl YU TAHHS.

Tabmus 1.2 - Ctpykrypa PKI-gucniero

[lepumit psaaok

Tlo3umis

wpeopy | L | 2 |3 | 4 |5 | 6|7 8 9 (10 (11 |12 |13 | 14 | 15| 16

DDRA
Maddres | 00h | O1h [ 02h | 03h | 04h | 05h [06h | O7h | 08h | 09h | OAh | OBh [ OCh | ODh | OEh | OFh

S

JApyrnii psiok

Tlo3umis

xkypcopy | 1 | 2 | 3 [ 4 |5 |6 |7 8 9 (10 (11 |12 |13 | 14 | 15 | 16

DDRA
M 00h | 01h [02h [ 03h | 04h [ 05h [06h | O7h | 08h [ 0%h | OAh | OBh | OCh | ODh | OEh | OFh

address
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1.3.3 PoboTa 3 nporokosiom UART

UART (Universal Asynchronous Receiver Transmitter) mpezacrabisie co00io
VHIBEpCAILHUNA  aCUHXPOHHMN MpuiiomoniepenaBad. BiH mnpusHaueHuii s
MOCJIIOBHOI Tlepenadi JaHuX. [0JIOBHOIO 00JIaCTIO 3aCTOCYBAaHHS ACUHXPOHHOI
nepeaayi JaHux, siK IpaBUiio, € He OOMIH JJaHUMHU B CKJIaJll CXEMU, & KOMYHIKAI[isT MDK
OJIoKaMH PO3AUICHUMH B TMPOCTOPL, SIKI MalOTh O3HAaKW BJIACHOTO IHTCIIEKTY.
[puknagomM MOXe CITYKUTH 3B’ 30K MDK MEPCOHATLHUM KOMIT FOTEPOM 1 IPUHTEPOM,
MOJIEMOM, IIPOTPaAMYIOUHM MIPUCTPOEM ab0 PEriCTPaTOPOM JaHUX.

[lpu acuHXpOHHI mepenavi JaHUX TAaKTOBUN CUTHAJ HE MEPENacTbCs 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 HalnpoCTIIOMY BUITAAKY AJII KOMYHIKAI{l MDK ABOMa MPHUCTPOSIMU JIOCUTH
MaTH IIPOCTE 3'€IHAHHS 32 JIOIMTOMOTOI0 TPHOX JIHIN: TIepeIaroyi i MpUMaroabH1 JTIHIT
Tx0 #1 Rx0, a Tako JNHII 3a3eMJICHHS.

B crangapti RS-232 Bu3zHaueH1 BUCOKHMM 1 HU3BKHUM pIBeHb Hampyru. byio
npuitHATO, WO B IHTepdeiict RS-232  Oynyre aiatu mudpost pBHI +3 1 -3B
(pucynox 1.9). Hanpyru Buie 3B npuitMaroTh 3a CUTHAIM JIOTTMHOTO HYJS , a Oy/Ib -
K1 Hampyru HWk4Ye -3B — normHoto oaunuiero. Hampyra B mianazoi Bin -3B 10 +3
BBA)XAETHCSI CUTHAJIAMU 0€3 3MICTY.

+1zB ————— i
(O § 1 11 SO § 1

1
|
0 0 o 0 0O 0
+3B
oR — /
3B
| | |

128 | ! |

Pucynok 1.5 - Peananis iHTepdeiicy RS-232 Ha puyHOMY piBHI

[lo mpuwymHI BIICYTHOCTI CHHXPOHI3AIl, fSKa TMOKa3y€ IOYATOK 1 KIHEIh
KOXKHOro Oailry, OalT MaHWX TPUXOAUTHCS MOYMHATH CTOMOBHMM 1 3aKIHUYBAaTH
ctaptoBuM Oitamu (pucyHok 1.10), mo0 mpuiiManbHi IPUCTPOi MOTJIM PO3MI3HAB ATU
MOYAaTOK 1 KiHelpb nepenadi 6aiity ganux. CTapToBUM OIT 3HAXOIUTHCS HA MOYATKY
KOKHOTO Oaity. B miHil mepemadi B peXWMi OYIKYBaHHS i€ BHCOKHHA DPIBEHBb
Hanpyru. Ilpu BuBOA1 OailiTa B JHII BCTaHOBIIOETHCS HU3BKHUIM piBeHb. [HTEpBai
CTapTOBOI'0 CUrHAITy TaKWH SIK y OITa JaHuX.

BignmoBinHO 10 BuU3Ha4deHHS cTaHAapTy V.24, y JIiHI Tepenadi 1aHuX y cTaHl
OUIKyBaHHS BCTaHOBJICHU piBeHb Jor. 1. [lepenaya moxke OyTu nouyara B Oy/Ib -sIKAN
MOMEHT 4acy. s Toro mo0 mnepenaty MpuiiMady IMOBIIOMIICHHS IMPO MOYaTOK
nepenayl, NocuiaaeTbes craptoBuil Orr 3 piBHeM Jjor.0. Ilicis mporo nepenaroTbest
po3psinu manux (y OUTbIIOCTI BUMAAKIB 7 a00 &, 1XHE YHCIO 3yMOBJIOETHCS B
OPOTOKOJI TMepedadl [aHuX), MpPU IbOMY CIHOYaTKy TEPEaacTbCsl MOJIOAIIUI
3HAY Y O1T.
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Jnst minBUIEHHS HAIIMHOCTI Tepeaadl JaHuX Moxe OyTu JoaaHuil Oir
MapHOCTI. biT mapHOCTI JOMOBHIOE PO3PSAN JaHUX TaKMM YHHOM, IO JIOCSTAETHCS
npsiMa MapHICTh (CyMma Bcix OITIB, BKJIIOUAIOUM OIT MApHOCTI, MapHHil) abo Hempsima
napHIiCTh (Cyma Bcix O1TiB, BKJIOUalOUM OIT MapHOCTI, HenapHa). HeoOxinuuii Buj
NapHOCTI (BIICYTHICTh, IpsiMa YW HENpsiMa) TAKOK MOBUHEH OYTHM BH3HAYEHUM Y
MIPOTOKOJII TIepe1adi JaHuX.

[lepenada 3akiH9yeThCsl CcTOM-OiToM 3 piBHeM jor. 1. Ilicmsa BigmpaBiacHHS
CTON-O1Ta JIIHIA JAHUX 3HOBY MEPEXOJUTh y BUXIAHUI CTaH OUIKyBaHHS ¥l TOTOBA J0
HacTymnHoi nepenadi. Yacosa giarpama nepenadi 0arita ESh (11100101b) 3 menpsimoto
MapHICTIO i cTonOiTOM Yepe3 iHTepdetic Tumy V.24 mokazana Ha pucyHky 1.10.

&

CrapTosbin 6

bur0 (LSB)
bur? (MSB)
eTH
n-bur

b4
Burs
bwrg

o Crrrnanne

by
b3

Bwr1

Cntaanne

| |

Pucynok 1.6 - Yacosa niarpama nepegaui 6aiira ESh (11100101b).

VY 3B'S3Ky 3 TUM, W0 TaKkT JJIsI CHHXPOHBAIl Mepenayl HEe MepecUsIaeThes,
NOYaToOK PO3Psy MOKe OyTH pO3MI3HAHO TUILKH MO BUMIPIOBAHHI 4acy, 10 MPOMILIOB
3 MOMEHTY MOSIBM chanaiudoro (poHTy ctaptoBoro Orra. Came TOMy HEOOXiTHO
BH3HAYaTH MIBUIKOCTI TIepeaadl JaHuX, siki € 00O0B'I3KOBUMU I TIEpEIaBaIbHOI
npuitmMarodoi ctopoHu. Y ctanaapti RS232 noriuna onunuisd Ha3uBaeThes "mark”,
pU IbOMY piBEHb cUrHaNy Ha JiHil (-5..-15B). Jlortunuii Hynbs y ctannapti RS232
Ha3uBaeTbca "space’’, oMy BinmoBimae piBeHb curHamy +5..+15B. VYV BigcyTHOCTI
nepeaadl Ha JHI 3aBXaW JorigHa oawHHUI. [Ipo modarok mepemadi JaHuX
CUTHaNIBY€e cTapT OIT (JoriyHui HyJb). KiHenp nepenayi JaHUX MO3HAYAETHCS CTOM
01ToM (JIOTTYHA OJTUHUII).

1.3.4 OcobauBocTi npoTokosay SPI

[Mocminosuuii nepudepirinuii inTepdeiic (Serial Peripheral Interface - SPI)
3a0e31neuye BUCOKOIIBUIKICHUN CUHXPOHHMIM OOMIH JJaHUMHU MK MIKpOKOHTPOJIEPOM
1 nepudepiiHUMHI PUCTPOSMHU, & TAKOK MDK JIEKUTbKOMAa MIKPOKOHTPOJIEPAMH.

B SPI pexumi MOXIMBI OJHOYACHWA CHHXPOHHHMHA MPUHAOM 1 Tiepenada 8-
PO3PSTHUX JTaHUX.

Pexxum Beqyuoro SPI. Benyunii mosxe Hiliaa3yBaTH nepeaady JaHUX y Oy/b-
KU MOMEHT, OCKUIbKH BIH T€HEpPY€ TaKTOBUU CUTHAJ, 1 BU3HAYAE, KOJM BEICHUH
MMOBHWHEH TMEPE/IaTH JIaHl BIIMOBITHO 10 BUKOPHUCTOBYBAHOTO MIPOTOKOIY.

Y pexumi Beaydoro JaHi NepeAaroTbCA/MPUMHATI MICJIA  IXHBOTO
3anucy/uutanns 3 perictpa SSPBUF. Sxmo B SPI pexumi nmoTpiOHO TUIbKH
npuiiMaty naui, BuBin SDO Moxe OyTu 3a070K0BaHUi (HaCTpoeHMH sk BXin). JaHi 3
BuBoAy SDI mocminoBHO 3cyBatoThes B pericTp SSPSR 13 BCTaHOBIEHOO MIBHIKICTIO.
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KoxxHuii npuilHATUN OailT 3aBaHTaXyeTbCA B per1CTp SSPBUF (HK HOpMAJIbHO
oTpuMaHuii OaiT) 3 (opMyBaHHSAM IIepepHUBaHb 1 BHJ’II/IBOM Ha BLZ[HOBLI[HI oitn
crarycy. Lsg ¢yHkmis Moke Oyt KOpHUCHa MpH peasizalii ""MoHITopa mHu'".
byap-sika HeOaxaHa (yHKIiS MOCIIJOBHOIO MOpTa MOXE OYTH BHKIIIOUYEHA,
HAJIAIITOBYOYH BIIMOBIAH1 O1TH pericTpiB HanpsiMKy aanux TRIS. Hanpuknan, skuio
B pexxuMi Bexydoro SPI BUKOHYEThCS TUTBKH Tepefada ganux, To BuBoau SDI it -SS

MOYKyTh BUKOPHUCTOBYBATHCS K IU(PPOBI BUXO M, CKUHYBIH BinnoBiaHi 01ti TRIS B
0.

1.3.5 OcobauBocTi npotokoay 1-WIRE

1-Wire - mporokon mepenavi JaHUX MO OAHIA JiHil. JlaHUW TPOTOKOJ
po3pobisienuii koprnopartieto Dallas Semiconductor (3apa3 Maxim Integrated). 3
BUKOopuctanHsaM 1-Wire mpaitoe Ouibiicts qomModonHux viniB (DS1990A), kapTok
JOCTyIy, a TakoXx depe3 1-Wire CHUIKYIOThCS TOMYJSIpHI JaBadi TeMIlepaTrypu
(DS18S20 1 DS18B20), tpanszuctopni kmoui (DS2405, DS2406), mporpamoBaHi
noptu BBeneHHs-BuBenaeHHs (DS2408), ALl i HHAIL roauHHUKHA pealbHOTO 4acy
(DS2417) Ttompo.... Pexum 3B'sS3Kky B 1bOMY HPOTOKOJl - ACHHXPOHHHUHU 1
HamiBAyIieKCHUN. [Ipu 1iboMy 3aBXKIU € BEAyYHM - OJWH TPHUCTPIA HA MIMHI, SKE
MOCHJIA€ KOMaH/IH, 1 BEJICH1 - MPHUCTPOI, SAKI I[1 KOMaHIA TPUHMAIOTh 1 BiAMIOBIAAIOTh
HA HHX, SKIIO HEOOXITHO; KOXEH 3 BEAECHUX NPUCTPOIB MIIKIIOYAETHCSI
Oe3nocepeaHbo A0 3aranbHoi mMHU. [IpoTokon 1-Wire He ckiaaHuii B peanizaiii
OJIHAK JIOCUTh YYTIAMBHUH 0 Yacy 1 10 nepemkon. Takox 1-Wire He mpu3HaUYeHU 15t
nepenadyl BeIMKUX 00’ eMIB iHGopmalli Ta i MBUAKICHOTO OOMIHY JaHUMH -
MakcHMalibHa MBHIKICTE 9600601/C.

¢VD o |£VD o

IJi4.7k

Master
data

T fe e

data data data

Slave 1 Slave 2 Slave 3
Pucynok 1.7 -Ilpuknan makmroYeHHs BEAYYOrO 1 BEACHUX PUJIaIIB
3a nmpoTokojom 1-Wire

[Iporokon 1-Wire onucye Gpi3uuHMiA, KaHATbHUI, MEPEXKEBUM 1 TPAaHCTIOPTHUN
piBH1 B3aeMonii. Ha ¢i3uuHOMY pIBHI AaIOTHCS ONMMCH METONIB 3B'I3KY, BUMOTH JI0
IIWHKA JaHUX 1 KUBJIeHHIO. KaHanpbHUN pIBEHb OMHCYE CTMIOCOOM YWTAHHS 1 Iepemadi
OITiB MO TpOTOKOJIy. MepekeBuil piBEHb BHU3HAUYA€ METOAM ajapecallii 10 PIBHHX
npucTpoiB Ha JiHii. HapemTi, TpaHCOpTHUN piBEeHb oONHCYE (PYHKIIOHAIbHI
KOMaH/T1, BUKOPUCTOBYBaHi pucTposimu 1-Wire.
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OOwmin HpopMallier0 BeneTbesi TaM-ciaotamu (60 MKC): OAuH TalM-CIIOT
CIYXXUTh JUII OOMIHY omHMM OiroM iH(opmarii. [lani mepemaroTeest OIT 3a OiTOM,
IMOYMHAIOYH 3 MOJIOAIIOTO O1Ta MOJIOAIIOrO Oaiira.

[Ipu oOMiH1 1H(pOpPMaIEI0 BeAyYuil IHIIIIOE 3B'SI30K Ha OtroBomy piBHL Lle
O3Ha4ae, 110 Mepefadya KOMXKHOro Oira, HE3aJIeKHO BN HampsMKy (mepeaada abo
MIPUIAOM), IOBUHHA OYTH IHII[IHOBAaHA BETYIHM.

1.3.6 Ananoro-undposuii nepersoprosay MCP3001
10-po3psanaumii ananoro-umdposuii nepersoproBau (ALIT) MCP3001 noennye
BUCOKY MPOAYKTUBHICTD 1 HU3bKE €HEPrOCTIOKMBAHHS B HEBEIMKOMY KOPITYCI, 10
poOUTH HoTO 1MeabHUM i1t BOY/ioBaHUX Mporpam kepyBanHs. MCP3001 mae
apXITEKTypy MOCIIOBHUX pericTpiB anpokcuMallii (SAR) 1 mociigoBHuit iHTep eiic
SPI, mo BiAMOBia€E MPOMUCIOBOMY CTaHIAPTY, IO J103BoJIsi€ foaaTh 10-po3psyaHmii
AII o 6ynp-sxoro mikpokoHtposiepa PIC. MCP3001 mae 200 Trc. BUGIpOK B
CEKyHy, | BXITHUI KaHall, HU3bKE EHEProCIOKUBAHHS (TUIIOBUM PEKUM OUIKYBaHHS
5 HA, TunoBwuil aktuBHUIN 400 MKA) 1 1OCTYITHUH y §-KOHTAKTHUX KopIitycax PDIP,
SOIC 1 TSSOP. 3actocyBanns ayist MCP3001 Bkirouarots 301p JaHUX, KOHTPOJIBHO -
BUMIPIOBaIbHI MMPHJIAIH, OaraToKaHaIbHI peECTpaTopH JaHux, pomuciioni [1K,
KEepyBaHHS JIBUTYHAMH, pOOOTOTEXHIKY, MPOMHUCIIOBY aBTOMAaTH3AII0, PO3YMHI
JATYMKH, TIOPTATUBHI MPUJIAU Ta MOOYTOBY MEIUUHY TEXHIKY.
XapaKkTEepUCTUKHU:
e 10-po3psmgHa po3aibHA 3/1aTHICT;
Bubipka Ta yrpuMyBaHHS Ha 9iITi;
[Tocnimosnwuit iHTEpdetic SPI;
Omepartist 3 0JTHOTO JiKepena kuBieHHs: 2,7 B - 5,5 B;
MBUAKICTh TUCKpeTHu3arii 75 k/c mpu 2,7 B;
[TpomucioBuii Temneparypawuii ianazos: -40°C o +85°C;
e 8-xonrtaktHuii Ilaketu PDIP, SOIC, MSOP 1 TSSOP.
3acTOCyBaHHS:
e [urepdeiic naTunka;
e KepyBanns npouecom;
e 30ip naHuX ;
e Ommuc cucTeM, 10 MPaIOTh Ha Oarapei.

Voee L] 1 ? 8 1V,

IN+ [ 2 g 7] CLK
N-[]3 & 61D,

v, []4 = 5/ ] CSISHDN

Pucynok 1.8 - PozninoBka npuanxy MCP3001
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2 MIPOEKTYBAHHS EJEKTPUYHOI MPUHIIMIIOBOI CXEMHA
2.1 Po3poOka cxeMH eJIleKTPUYHOI MPUHIMIIOBOI MiKPOKOHTpOJIepa

VY nmporeci npoekTyBaHHs OYAb-IKOTO MPUCTPOIO, POPMYETHCS HAOIP TEXHIYHOT
JOKYMEHTAIlii 10 MhOMY TIPUCTPOrO. B TEXHIUHIN JTOKyMEHTaIlli OMHCYETHCS
napameTpu, podoTa MPUCTPOI0, HEOOXITHI JIJIT BUTOTOBJICHHS KOMIIOHEHTH Ta METOIU
13aco0u HamaroKeHHs QYHKIIOHATLHUX MOKJIMBOCTEH MPOEKTOBAHOTO MPUCTPOIO.

OnHuM 13 HAMBaXIMBINIMX PO3AUIIB TEXHIMHOI JIOKYMEHTAllll SIBISETHCS
TIOTaHHSI €IEKTPUIHOI MPUHITUTIOBOI CXEMH MTPOEKTOBAHOTO MPHUCTPOIO.

Enextpuuna mnpuHIMIoBa cxema — 1€ TpadiiHe 300pakeHHS OyH0BH
OpuUCTpor0 Ha (BUUHOMY piBHL JlaHa cxema BinoOpakae KUIBKICTh Ta THII
BUKOPUCTOBYBAaHMX Yy TMPHUCTPOi KOMIIOHEHTIB (PaAlOTEeXHIYHMX €JIEMEHTIB,
MIKpocXeM, IHTep(EeHCHHX pO3‘€MIB, TOIIO...) Ta iX B3aEMOMJII0 OJHWH 3 OJIHHM.
[TigkTroYeHHS KOMIIOHEHTIB CXEMH OJIMH JI0 OJTHOTO BITOOpaXae€ThCsl JTHIIMH. 3TITHO
i€l cxemMH BIIOYBa€eThCS PO3BEAEHHS JOPDKOK Ha IUIATl Y BIAMOBIIHOCTI O JHHINA
MIKTIOYEHHS, 300paXXEHUX HA CXEM1, Ta MOHTaX 1 MaiKa €JIEMEHTIB MTPOEKTOBAHOTO
OPUCTPOIO. YC1 eNeMeHTH, 300pakeHlI Ha eJeKTPUYHI TMPHUHIUIOBIA CXeMi,
nianmucyrThes 3rimHo Bumor JICTY.

Konen enexTpuuHMil MPUCTPIA HE MOXE MpaioBaru 0e3 Kepena Hanpyru
xuBieHHs. [Ipuctpoi, mo noOynoBaHi Ha OCHOBI MIKPOKOHTpOJEpa, 1€ IU(pPOBi
npucTpoi. Jliarna3oH Hampyru >KUBICHHS JJI TaKUX MPUCTPOiB ckiagae Bin 1.5 mo
5.5B, a ctpym - nocTiiHui. 11 miAKIIOueHHs [IUPPOBUX MPUCTPOIB 10 Mepexi 2208
BUKOPHCTOBYIOTHCSA TpaHC(OPMATOPHI, IMITYJIbCHI, KOHJIEHCATOPHI OJIOKU >KUBJICHHS
ToO... JI0o CKIany HaMMpPOCTINIOI CXEeMH BXOJSITh: MOHUXKYIOUUN TpaHcdopMarop,
TIOMHUN MICT, €NeKTPOJITHYHI KOHIEHCATOPH Ta MIKpocxXxeMa crabutiamii (JIuB.
pucyHok 2.1).

Trl
VDAl  pp1

I
I
i
~220W : L7805 '|' ‘:‘
: + - LA

Pucynok 2.1- Cxema ctabutizarlii )KUBJICHHS JJIs1 ITUGPOBUX MPUCTPOIB HA
OCHOBI MIKPOKOHTPOJIEPIB

KnrouoBum enemenToM B AaHiid cxemi € ctaburizatop L7805. IcHye nBa BUan
crabuizatopa 7805: 3 cTpymMmOoM HaBaHTaxeHHs 10 1A 1 ManonotyxkHui 78LO0O5 3
ctpyMoMm HaBaHTaxeHHs 10 0,1A. Kpim Hux € npomukHuii Bapiant 78MO05 3 ctpyMom
HaBaHTaxeHHA 710 0,5A.
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€muicte Cl Ha BxoAl cTabuiizaropa HEOOXITHA UL 3TJIAJKEHHS
BHCOKOYACTOTHUX 3aBaJl IMpH Tojadi BxiqHOi Hampyru. €muicts C2 Ha BUXOAl
cTabuti3aTopa 3a/1a€ CTAOUILHICTh HANIPYTH MPHU PI3KIMA 3MiH1 CTPYMY HaBaHTaKEHHS, a
TaKOX CYTTEBO 3HWXKYE aMIUNTyQy myibcamiid. Jlms #oro HopMambHOI poOOoTH
Hafpyra Ha BXoJ11 NoBUHHA OyTH y Alana3oHi 10-20 B.

st popmyBaHHS Hampyrd TaKOro PIBHSA BHUKOPHCTOBYETHCS OMHOGDA3ZHUMN
Tpancdopmartop Ta gioaHUI MIcT. i Toro, mob copmyBaTH HEOOXITH1 YMOBH JIJIS
pobotu MKC HeoOXiHO nepeadaduTH I5Kepeso IMIMYyIbCIB CUHXPOHI3aIii.

B wmikpokonTponepax cimeiictBa PIC16 mnepenbaueHo Jekulbka THUIIB
redepartopis. s PIC16 xopucTyBau Moske 3amporpamyBatv JBa KOHQITypaIiiHux
o1t (FOSC1 1 FOSCO) ansa Bubopy oaHoro 13 yothphox pexxkumis: RC, LP, XT, HS.,
ne:

RC — reneparop na RC-nanij;

XT — cTanpapTHUN KBApIIOBUM F€HEPATOP;

HS — BuCOKOUYaCTOTHUH KBapIlOBUI TeHEpaTOP;

LP — Hu3bKOUACTOTHUI MaJIOi IOTY>KHOCTI T€HEPaTOP.

B pexumax XT, LP 1 HS go BuBoniz OSCI/CLKIN 1 OSC2/CLKOUT
MIKTFOYAETHCS KBApIOBHM 00 KEpaMIdHUN pe30HATOP.

DD1

18
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Pucynok 2.2 - Cxema TakTyBaHHSI MIKpOKOHTpOJIEpa

JIis minKIIoYeHHsI pe30HaTopa BUKOPUCTOBYETHCSI THIIOBA CXeMa BUPOOHHUKA.
€MHICTh KOH/ICHCATOpIB MOBHUHHA OyTW B 1HTepBail Bin 15 o 22 nd, oauH BUBII
SKUX MIIKITIOYAETHCS IO PE30HATOPA, a IHIIHMHA 10 3eMJIL.

Y mpuctpoiB, NmoOyJOBaHMX Ha OCHOBI MIKPOKOHTPOJIEPIB mependadeHuid
MEXaHI3M amapaTHOTO peceTyBaHHSA. Y MikpokoHTposepiB PIC16 BuBim, mio
NpU3HAYCHUN NJI1 pydyHOro mnepesanmycky HasuBaeTbesi /MCLR. AkTuBHMIA curHan
JUIsl CKWaHHS — 1ie curHai JjorigHoro 0, mo nogaerbcs Ha BXim /MCLR  npu
HATUCKaHHI KHOTIKH S1.

s 3miau niporpamuoro 3abesnedeHds MK BukopuctoByeThest po3‘em ICSP.
Januii po3‘em, SIK 1 OJTHOIMEHHMI MPOTOKOJ OOMIHY, T03BOJISIE 3MIHIOBAaTH poOOY1
napameTpu MIKpOKOHTpoJiepa 0e3 BWIy4deHHs Woro 13 mpuctporo. [lpu mpormBanHi
MikpokoHTposiepa Ha HbKKY /MCLR nogaetsca curnan pisHem 15B. Jlanuii curnan
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NO3HAYEHO Ha po3‘emi gk Vpp. 3aAlloeTbesi MEXaHBMY JOCTYIy JO0 IaM STl
MIKpOoKOHTposiepa. Jlani mepematothcss mo mHiI Data nHa BuBIm PGD
MIKpoKoHTposiepa, mpu mpoMy 3 mHI Clock po3‘emy ISCP moctymae curaan
TakTyBaHHs. Jlanuii curHan npwuitmMaetbcsi BuBogoM PGC MikpokoHTposepa, Ta
BIITNIOBIIAE 3a KOPEKTHUM 3amuc mporpamu y MikpokoHTposep. Curnamm Vss 1 Vdd
3a0e3Meuyl0Th CTaHAapTHY HANpPYTy *KUBJIECHHS 151 MIKPOKOHTpOJiepa piBHeM +5B.

Ha enmexTpuwuHiii pUHIUIIOBIA CXEMI IMOKa3aHO SK B3a€EMOJIIOTH PI3HI BY3JH
MDK 00010 Ta SIKi KOMIIOHEHTH BHKOPHCTOBYIOTHCS IJISi TIOOYOBH MPOEKTOBAHOTO
OPUCTPOIO. 3TiTHO 13 II€I0 CXEMOK Y MOJABIIOMY (bopMyBaTHMeTbcsl TP UHITUIT
poOOTH yci€i cUCTeMH Ta IrOpUTM (PYHKIIIOHYBaHHS MIKPOKOHTpOJEepa, SIK
OCHOBHOTO BY3JIa KEPYBaHHS.

[IpucTpoi BBENEHHSA/BUBENEHHS — 1€ PI3HOTO POy nepudepiiiHi MOy, SK1
MIIKITI0OYA0TECS 10 (YHKUIOHAIBHO 3aBEPILEHOr0 MPUCTPOIO JJisl  KepyBaHHS
po0OTOI0 IHOTO MPUCTPOIO Ta OTPUMAHHS iH(OPMAIIil PO BUKOHYBAaHI HUM (DYHKIIIi.
Hanpuknan, nns [1IK Takumu npucTposiMu € KiiaBiaTypa, MUILIKa (IPUCTPOI BBEACHHS )
Ta MOHITOP 1 TIpUHTEP (IPUCTPOi BUBEIACHHS ).

Jlyis  MIKpOKOHTPOJIEPHUX CHCTEM HOMEHKJIaTypa MPUCTPOIB BBEICHHS YU
BHUBEICHHS Jerio iHma. [IpucTposiMu BBOIYy KpiM KiaBiaTypH (KJIaBiaTypHOI MaTPHIIL)
MOXYTh Oy PI3HI TaTYUKU — TEIUIA, BOJOrOCTI, 3ara3oBaHocTi, [Y-gaTunku, To1o. ..
B cBoto uepry npucTpoi BUBOJly TakoX HEe 00MexyroThcsi MoHiTopoM. s MKC e,
— SIK mpaBujio, — 3HaKocumBoJbHI abo rpadiuni PKI, CCI, akyctuuni enemeHtn
(Oinepw, AUHAMIKY), HABiAb 3BUYAlHI CBITIIO IO TH.

HaifmpocTimi 13 1uX TMNPUCTPOIB BBEICHHS/BUBEACHHS IHTETPYIOTHCS B
MPUCTPIA Ta MITKITIOYAIOTHCS 0€3M0CePeaHbO A0 MOPTIB MIKPOKOHTPOJIEpA, MPOTE € 1
TaKi, JJIsl MIKIFOYEHHS SIKUX BUKOPUCTOBYIOThCS IHTEP(EHUCHI PO3‘ €EMH.

IaTepdeiic — y MIKpOKOHTpOJIEPHIN TEXHINI — II€¢ HaOip MPOBITHHUKIB, SKI
BUKOPHUCTOBYIOTBCSl U1 TIIKIIOYSHHS 30BHIIHHOTO MPHCTPOIO BBOAY/BUBOIY Ta
3a0€3MeuyIoTh peali3alilo MPOTOKOYy Mepelnadi AaHuX. SIK mpaBWiIo, Taki Ipynu
NPOBIAHUKIB 00°‘€THIOIOTECS B MEXKax OJHOro po3‘emy. Hampukiaza, Ay 30BHIMIHIX
npUCTPOiB, skl mpaioTs 1o USART/RS-232 npoTokoy, rpymna IpoBITHUKIB, SKa
3abe3meuye 3BSI30K 13 MIKPOKOHTPOJIEPOM OCHOBHOTO TIPUCTPOIO TI0 IHOMY
MIPOTOKOJTY 00°€aHIOETRCS Y po3‘eM Triry D-SUBO.

HaBenena enekTpuyHa NPUHIMIIOBA cXeMa Mpalioe€ HACTYymHUM yuHOM. [licis
101241 )KUBJIEHHS MIKPOKOHTPOJIEP MOKPOKOBO BUKOHYE MPOrpamy, 110 3aKJajeHa y
foro mam'siTe mporpam. Ilepimm eranom € IHIIIaa3aIlis TOPTIB MIKPOKOHTpOJIEpa Ta
Horo BOyJOBaHMX MOJYJIB. AKTUBYEThCA IHTEp(Eic 3B'S13Ky Ta BUKOHYETHCS OOMIH
JTAHUMH.
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Pucynok 2.3 - EnexktpuuHa npuHImnoBa cxema pob6otu Cuctema Mmonitopunry U ta T

Tabmuns 2.1 — Tlepenik eneMeHTIB eNeKTPUIHOT MPHUHIMIIOBOT CXeMU

N2 T/11

Ha3Ba eiementa

Ilo3zHauenus

Hominan

1 Tpancdopmarop TR1 220B

2 Jioami MicT VDS1 D13A4

3 Perymarop Hanpyru DD1 7805

4 KBap1ieBi pezoHaropu 71,72 AMI'1

3) Konnencarop Cl 100mK D

6 Konnencarop C2 10MkD

7 Konnencaropu C3,C4,C5,C6 15nd

8 Pesuctopu R1,R2 10xOm

9 Pesuctopu R3 4K7xOm

10 MikpoKoHTposIepH DD2,DD3 PIC16F877,

PIC16F689
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11 [udposuit TepmoaaBay IC1 DS18B20
12 1-psiaxoBuii PKI LCD LMO16L
13 Knonka-nepemukay S1,S2 SK1-53
14 Amnanoro-uudposuit nepersoptoBau | [C2 MCP3001

2.2 CtBopenns npoekty B cepenopunsi PROTEUS VSM

bitbuiicTe pagioaMaTopiB CTUKAIMCS 13 CUTYaIli€l0, KOJU 3a OpakoM JOCBITY
YU TPUCYTHICTh MOMHJIOK y cxeMi abo 3K 3a HIIMMH OOCTaBHUHAMH, IICYBAIIU
panioeNneKTpOHHI KOMITOHEHTH.

3'ssBuUsIacs BeNMMYE3HA KUTBKICTh IPOTPaM CUMYJIATOPIB, 10 3aMIHIOIOTh peaibHi
pamioneTami ¥ mpwiaau, BIpTyaTlbHUMU MojaensiMu. CUMYISITOPU J103BOJISIIOTH, 0€3
30MpaHHsl PEATHHOTO MPHUCTPOIO, HAJIATOJUTH POOOTY CXEMH, 3HANTU TOMUIIKH,
OTPHUMAaHI Ha CTaJlli MPOEKTYBaHHS, 3HATU HEOOXIH1 XapaKTEPUCTUKU i Oararo 4oro
iHmoro. Oxniero 3 Takux nporpam € PROTEUS VSM.

Proteus VSM ckmnamaetscs 3 aBoX camocTiiHux mporpam ISIS ta ARES.
ARES 1e TtpacupyBalbHMK JPYKOBAaHUX IUIAT 3 MOJKJIHMBICTIO CTBOPEHHS CBOiX
010m10TeKk. 3amyck nporpamu BiiOyBaeTbesi 3 MeHIo Ilyck — Ilporpamu - Proteus 7
Professional - ISIS 7 Professional. [lpu 3amycky mporpamu 3'SBISIETECS OCHOBHE
BikHO Tiporpami ISIS 7 Professional.

HaitOimbimii  mpocTip BiaBeaeHuid mif BikHO penaryBanHs EDIT WINDOW.
Came B HbOMY BiZOYBAalOTHCSI BCl OCHOBHI IMPOLECU CTBOPEHHS, pelaryBaHHs M
HaJaroKEHHS CXeMH TMPHUCTPoro. JIIBopyd yropi MajaeHbKe BIKHO IOTIEPETHBOTO
nepersiny Overview Window 3 #oro J0momMororo MokHa MepeMIIyBaTUCS 10 BIKHY
penaryBaHHs (KJIaljarouu JIBOIO KHOMKOI MHUIII MO BIKHY MOTIEPEIHBOTO MEpEriisiay,
MO>KHa TEpeMIllyBaTH BIKHO peJaryBaHHsA 3a CXEMOIO, SKIIO 3BHYAMHO cXeMma He
BMIIAETHCS y BIKHO). [lepeminryBaT BIKHO peaaryBaHHS 3a CXEMOIO MOJKHA IIIE
yrpuMytouu HatucHyToi kHomky SHIFT Ta pyxaroum xkypcopoM Mull Mo BIKHY
penaryBanHs. HaOmuxyBatu ¥l BifgaaTH CXeMy y BIKH1 MO)kHa KHomkamu F6 i F7
a0o x kojecoM mulll, F5 neHtpye cxemy y BikHI, a HatuckaHHda F8 minranse po3mip
CXEMH TII-BIKHO peJlaryBaHHS.

e UNTITLED . 155 Profesusasl (Dema)
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Pucynok 2.4 - OcHoBne BikHO nporpamiu ISIS 7 Professional 1 BikHO
HONEPENHbOrO MEPErIIsaYy.



24

[1in BIKHOM momepenHboro mneperisny 3HaxoauTbest Object Selector - crucok
00paHMX y IIe MOMEHT KOMITOHEHTIB, CHMBOJIIB M IHIIMX €JIEMEHTIB. Buainenuii y
CIHCKY 00'€KT BIMOOpaKa€ThCS y BIKHI IMOMEPEIHBOTO MEPETIISTY.

Bcei moximBi QyHKIil Ta iHCTpyMeHTH Proteus VSM noctymnHi uepe3 rojioBHe
MEHIO, Y€pe3 MIKTOTPAMH SIKI 3HAXOASTHCA I MEHIO 1y JIIBOMY KyTI OCHOBHOTO
BIKHA Ta 4Yepe3 rapsiui KJIaBilIi, SKi MOXYTb MEpEeNpPU3HAYYBATUCSI KOPUCTYBAUYEM.
BHM3y OCHOBHOro BIKHA PO3TaIllOBaHI: KHOMKH OOEpTaHHS Ta PO3BOPOTY 00'€KTa
HABKOJIO CBO€I OCi, MaHellb KepyBaHHs IHTEPAKTUBHOIO CUMYJIAIIECIO - BUTIBIIAE SIK
marHitobponna i ¢ymkuii Taki x: IYCK , ITIOKPOKOBHUI PEXUM,
[MTAY3A,CTOIL.

CHEF «wt [» [0 [ m] AoorseEer a0 A m

PucyHok 2.5 - [lanenbs kepyBaHHSI IHTEPAKTUBHOIO CUMYJISIIIELO.

CepemoBumie PROTEUS wmae BemuuesHy  OI0IOTEKy — €JEKTPOHHHUX
KOMIIOHEHTIB. Bci enemenTn nepedyBaroth y 6i0mioTeri komnoHeHTiB. 11lo6 mo Hel
noTpanuty noTpioHo neperT B pexkuM COMPONENT (koMMoHEHTH), HAaTUCHYBILIU
BiinoBinHy niktorpamy P (Pick devices) a0o nBid1 KialHyBIIM JIBOIO KHOMKOIO B
noJii BuOopy komnoHeHTiB Object Selector.

KoMmmoHeHTH MO’KHa BHOMpATH IO KaTEropiix, Ta y CHHCKY. 300paKeHHS
KOMIIOHEHTa 3'SBUTHUCA Yy BIKHI mnomnepenHboro mneperysany. o0 po3mictutu
KOMIIOHEHT Ha poOOYOMY TOJIl TOTPIOHO HABECTU KypCOp MHMILI Ha MOTPIOHE MiCIIE 1
KJIAIHYTH JTiBO¥O KHOTIKOIO Muiti. [1[00 3’ €qHaTyi BUBOM KOMIIOHEHTIB MPOBITHUKOM
MOTPIOHO MABECTH KYpCOp MHUIII A0 BHUBOJIY KOMIIOHEHTA, ITICJSI TOSBM HA BHUBOJII
KOMITOHEHTA XpeCTHKa MOTPIOHO KIJIAIHYTH JIIBOIO KHOTIKOIO MMIIII 1 MIIBECTH KYypCOp
MU 10 BUBOY IHIIOTO KOMIIOHEHTA.

st Pick Devices
Macis Pesynerares (B25] NMpocioT Chesds
| UerpoieTes | Bufmorerka | Drucassse A 900 HE BEOPSHO LA MROCHEIT
Cnceo uemar.om 555 ANALOG Timer/Ozcillaton
T e HGER Ve 755G BHALOG CMOS Times/Oscilslor
RS AMALOG 5V Froed 14 Pasilive Powes Supply Fleglato
B 7005 ANALOG By Feced 14 Posilive Powes Supply eguiaton  PCB Mpocsaorp:
[Bee materop) A | TEOB ANALOG B Feord 14 Postive Powe: Supply Flegulato
He Hmmm% TS ANALOG 9 Feeed 14 Positive Power Supply Regulato
g TE10 AMALOG TV Fineed Tl Piozitive Powser Supply Flegulat
Capacilors |z AMALOG 12V Freed 14 Pogsitive Power Supply Regulah
CMOS a000 senes TEIS AMALOG 15V Fiwed 14 Positive Power Supply Regulat
Cormectors TEi1E ANALOG TEY Fried 14 Pasitive Power Supply Flegulat T L) 1
Laplace Primitives TEL24 AHALDG 24V Freed 100me Positive Power Supply Fleg l_
:’?"h"“fgr 78540 AMAEOG 1.58 Univarzal Switching Regulsior Subsyite 4 b
M:"‘“ﬁ' 2 7905 ANALOG 5 Fisond 16, Negative Fower Supply Regulat bt
i 7906 AMALDG B Froed 14, Negative Power Supply Regulst
Modaling Privines Ta0a AMALOG B Feoad 1A Megative Power Supply Flegulat & 9
Ohomsnbionial Ainilioacs 7909 ANALDG & Freed 14 Negative Power Supply Flegulat L\
Ml madas e « |0 AMALOG TV Fied T Megative Power Supply Reguls
792 AMALOG 12V Fiend 14 Negative Power Supply Reguls
kSt 7915 ANALOG 15V Find 14 Nagative Power Supply Reguls
m 3913 J‘!‘-EL'!\LU'["- TGU Fnu.'.-d lﬁNch!i'f‘ch'M:f Skwl}l Hmﬂc
—— I, T 1 R R e
Fas 72 ANALDG 12V Fived 100mé Negative Power Supply e | || omema
[WEREN P 15 AMALDG 25 Fieed 1080ené Heoathee Power Suooh Re

Pucynok 2.6 - bibmioTeka e1eKTpOHHUX KOMIIOHEHTIB.
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Jna toro, mo0 neperiasiHyTH poOoTy cxemu, HeoOxigHui BuxigHuii HEX-
daiin. Cepenosume PROTEUS nigtpumye 6araro 3aco6iB po3pooku, cepen Hux 1 HI-
TECH Ci xommumatrop 1 CROWHILL PIC BASIC 1 BASIC STAMP. Ilonepentso
HEX-daiin noBuHeH OyTM CTBOPEHMH 3 BHUKOPUCTAaHHSIM  CEpPEIOBUILEM
nporpamyBaHHs MIKpokoHTposepiB Bin ¢pipmu MICROCHIP, a came MPLAB.

LCD1

LmMoz20L
oo -
vl 0w w§ O N T DO
=== [+ 4 w oooooaooo

=
2]
=3

4

5

]

7

8

9

4]

1

2

3

]

U4
]g RADIANDICTIN+ICSPDATIULPWU  RCOIANA/C2IN+ 1:
12| RA1ANI/CI2INO-NREFCSPCLK RCUANSICI2ING- |12
RA2/ANZITOCKIINTIC1OUT RC2/ANB/CA2INZ-
41 RaMCLRVPP RCAUANTICI2INZ. |
-—';-’-— RAMANITIG/OSC2/CLKOUT RC4/C20UT g
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VREF  CLK RC3/SCK/SCL RATANAICAZIN- ==
DO =2 ;3 RC4/SDI/SDA  RA2JANZIVREF-/CVREFIC2IN+ g
N+ 24 1 Rresisno RASIANAVREFHCTING |mim
o N 22 RCBITX/CK RAAITOCKICIOUT f=2m
IN s 2B zeRxoT RASIANA/SSIC20UT [t
RABIOSC2/CLKOUT |—it
MEraon A 13 1 roo RATIOSCHCLKIN [—2
20 1gpy
21 | gp REOANTZ/INT —2
%?— RD3 REAJANAO/C1ZIN- —g%
T RB2JANE [—=
= R1 % ROSP1E RE3/ANIPGMICTZINZ- %
aK7 2 RoePic RE4/ANT1 2T
uz2 221 Ro7PID RESIANTHTIG [—=
3 . RBG/ICSPCLK [~
=53] V¢ |3 ——{ RE0ANS RB7/ICSPDAT [—22
pQ (= ' -2 RE1/ANG
® © GND 12 | REoiany
DS18B20 EEEE

Pucynok 2.7 - JlocnimxkyBaHa cxema
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3 PO3POBKA ITPOI'PAMHOI'O 3ABE3ITEYEHHSA MKC
3.1 Po3podka aaroputmy ¢pynkunionyBanusa MKC

AJNTOpPUTM — 1€ MOCJIIOBHICTh, CHCTEMA, HA0Ip CHCTEMATH30BaHUX IPAaBUJ
BUKOHAHHS 00YHCIIIOBATILHOTO MPOLIECY, 10 OOOB'SI3KOBO MPUBOJIUTH JI0 PO3B'SI3aHHS
MEBHOTO KJACy 3aaad MICHsA CKIHYEHHOTro 4uuciia omepamiid. [lpuw  HanmcanHi
KOMIT'IOTEPHUX MPOTpaM aICOPUTM OIUCYE JIOTTYHY MOCTIAOBHICTH oneparid. J{is
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 3HAYEHHS 3MIHHUX MOJAETHCS Y BUIJISI MMapajenorpama, B
SKOMY TlepepaxoBaHi iMeHa IUX 3MIHHUX. Po3nin mporpamu, y sikoMy BigOyBaeTbcs
BHKOHAHHS TIEBHOI Omepallii moaeThes y popMi MPSIMOKYTHUKA, a PO3AUT MEPEBIPKU
yMOBU — y (opmi pomba. KpiM TOro MoXyThb BHUKOPHCTOBYBATHUCH PO3JUTH, SKi
MOBTOPIOIOTh TEBHUM HAOIp KOMAaHJ JJii IHIIOTO aHAJIOTIYHOrO BHUIAAKY. Taki
pPO3JUTM HA3MBAIOTH OJIOKOM IIEHTHUYHUX OIepalid Ta 300paxylTb Yy BHIJISIL
mecTUKyTHHKA. [lle omuH po3ail, MmO € MOMMPEHWM Yy TMporpaMax — Iie PO3JIUT
BUKOHAHHA MiAIporpaMu. 300paxyeThcsi BIH y (QOpMI MPSIMOKYTHHKA 13 JBOMA
BEPTUKAJIHbHIUMH CMYTaMH T0 KpasixX (Girypu Ta 3anucom Y HbOMY Ha3BH nmnporpaMH

Koxen anroputm € cnuckoMm 100pe BU3HAUEHUX HCTPYKIINA SIS PO3B'sI3aHHS
3anayvl. [louynHarouu 3 MOYATKOBOTO CTaHY, 1HCIpyKu11 ITOPUTMY OIHCYIOTh MPOLIEC
OOYHCIIEHHs, SIKI BiAOYBalOTbCS Yepe3 TMOCIHIIOBHICTh CTaHIB, S$Ki, 3pEUITOlO,
3aBEPIIYIOTHCS KIHIIEBUM CTAaHOM.

[lpyHumnu noOyAOBH NPOrPaMHOIO 3a0€3MEYEHHS TOYHO Takl XK, fAK 1
arapaTHOi YaCTHHH: CTBOPEHHS KIHIICBOTO MPOIYKTY 3 TOTOBUX OJIOKIB - IMAIIPOTPaM.
Ako Bco poOOTy mporpamMu po3MICTUTH y BEKTOpax IMepepuBaHb, TO OCHOBHHUMN
JIOJIaTOK HISK HE BiqUye€ BUKOHAHHSA (parMeHTIB CYCIIHIX migmporpam. ['oyoBHe
BU3HAYUTH MO>KIJIMBOCTI aniapaTHOl YaCTHUHHU.

[IporpamMue 3a0e3reyeHHs MIKPOKOHTpOJepa HeoOXigHO OyayBaTd 3
MaKCUMAILHUM BHUKOpPUCTaHHSIM Tmepudepii. Ilpu mpoMy sapo HEe BHKOHyBaTuMe
0e3J1141 pyTUHHUX OIeparlii.

[Ticns BKIIOYEHHS JKMBJICHHS CEpBICHA MporpamMa IMOYHHAE MPOBOIUTU
Himarkaniro. Ha mnodarky mnporpaMu NPUKPILTIOETBCS — hailr 0100 TEeKH
MIKpOKOHTpOJIepa, IICJIS YOro OTOJIOIIYIOTHCS OITH MOPTIB 1 PEricTpU IMaM'siTi, 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 BHYTPINIHIX CUCTEM MIKPOKOHTPOJIEPA;



27

® BITHOBJICHHS PEXUMIB POOOTH CHUCTEMH, BCTAHOBJICHUX y TOMEPEIHBOMY CEaHCi
poOOTH IUIIXOM 3YUTYBaHHS BIINOBIAHUX napamerpiB 3 EEPROM-nam'siTi;

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

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

JIns BUKOpPUCTAHHA y MPOTpami KOHCTAHT 1 3MIHHUX HEOOXITHO iX MONEpETHbO
onucatd Ta orojocuTd. KoHcTaHTa - 1€ NpPOCTO JEAKEe YHUCIO, L0 YacTo
BUKOPHUCTOBYETHCS B MPOTPaMi, 1 Ma€ TIEBHHUM 3MICT.

KpiM KOHCTaHT, sKi, BIUIMOBITHO JO CBO€I Ha3BH, MPOTITOM YyChOr0 Yacy
poOOTH MpoTpaMu HIKOJIM HE MIHAIOTHCS, Y POTpaMi iICHYIOTh 3MiHHI. [1in 3MiHHOIO B
nporpami po3ymitoTh IM'st perictpa, abo ampecy KOMIpKHA Tam'sTi, J€ B MpOIeCi
BUKOHAHHS MporpamMu Oye THMYacoBO 30epiraTucs 3a3falieriib HeBiTOMa BEJIMUHHA,
a00 MPOMDKHUN pe3yJbTaT O0YUCIICHD.

Din  [louyarTox -
( ) Dout TlogyaTor

ITHILNIAJII3ALILA MK
HATAIITYBAHHA NOPTIB
MSSP UART, SP1

THILUTAJIISALIA MK
HAMAUITYRAHHA NOPTIB

MSSP UART

Y OTpaMaHHA JaHAX
3 U1 ma U2

OTpumMaHHS AaAHHUX
3 MICP3001 ta DS18B20

h J

Y IMiaroroBxKa JJaHUX
[1JIS BUBC/ICHHH HA
1-puaxosnii PKI

Fanue JaHAX
Yy 3MiHHI

Ilepeaasa orpuManoro

3IHa4YeHHn Ha U2 C Kineun )

< Kineus )

Pucynok 3.1 - briok-cxemu pob6otu Cuctema monitopunry U ta T
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3.2 KongirypyBanHsi npucTpoio 3 Bukopuctanusm gupektusu _CONFIG

CimeiictBo MikpokoHTposiepiB PIC16 mae nHalip cnemianbHuX (QYHKITIH,
NPU3HAYCHUX U1 PO3MIMPEHHS MOXJIMBOCTEH CHUCTEMH, MIHIMI3allii BapTOCTI,
BUKJIFOUCHHS HaBICHHX KOMIIOHEHTIB, 3a0e3McueHHS MIHIMAJILHOTO
CHEPrOCTIOKUBAHHS 1 3aXUCTy Koay Bin 3untyBaHHsA. B PIC16 peanizoBani HacCTyIHI
crieliaTbH1 PyHKITI :

BUOIp TUITy T€HEPaTOpa;

CKUJIaHHS,

CXeMa CKUIaHHS M0 BKJIIOYEHHIO KUBJICHHS

taiimep ckunanns (DRT);

cropoxoBuii Taiimep (WDT)

PEXHUM NOHMKEHOTO eHeprocnoxuaHHs (SLEEP);

3aXHMCT KOAY Bl 3UUTYBaHHS;

o1tu ineHTudikarii.

B perictpi kKoH}Iryparilii onucyroThes 01Tu KoHGIrypailii, B K1 BXOASATS:

01T 3aXUCTY

01T 103BOJTy pOOOTH TaliMepa BKIIFOUCHHS KUBIICHHS

01T 103BOJTY pOOOTH CTOPOKOBOTO Taiimepa

BUOIp TUITy reHeparopa

bitn koHdIrypanii 3agatotecs 3a nonomororo aupektusu _ CONFIG.
@dparMeHT 3aroJjioBKy MPHU HAMTMCAHHS MpoTrpaMu aJist MikpokoHTpoJiepa PIC16F877 3
BUKOPUCTaHHIM MOBH C:
___CONFIG(FOSC_XT&WDTE_OFF&PWRTE_OFF&CP_OFF&BOREN_OFF&L
VP_OFF& CPD_OFF & WRT_OFF &DEBUG_OFF);

@®parMeHT 3aroJioBKy MPY HATUCAHHS IPOTPaMHU JJIsi MIKPOKOHTPOJIEpa
PIC16F 689 3 Bukopuctanusim MoBu C:

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

3.3 HanmmcaHHs Kepyl4o0i MporpamMu /1Jisi MikKpOKOHTpoJiepa

[Ticns BKIIOYEHHS JKUBJICHHS CEpBICHA IMporpama IMOYMHAE MPOBOJUTH
HimlanBanito nanux. Ha modatrky mporpamu mpuKpiumoersest dain — 0107Ii0TeKn
MIKPOKOHTPOJIEPA, MICIsI YOro OTOJIOUIYIOThCS OITM MOPTIB 1 PEricTpu mam'siti, sAKi
BUKOPHUCTOBYIOTBCA B mporpami. JlaHWid TN MIKPOKOHTpOJEpa Mae€ BUIbHI IS
BUKOPHUCTAHHS KOMIPKH ITaM'sITi 1, 00 TIPH KOXKHOMY 3BEPHEHHI JI0 TTEBHOI KOMIPKH
HE OMHUCYBATH ii afpecy, Ta MOJETIIUTH (OPMYBAHHS NPOrpaMu - TMPHUCBOIOETHCS 11
Ha3Ba.
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VY NoHATTA HIIaN3aIlli BXOJUTh:

NPUCBOEHHS MOYATKOBUX 3HAYEHb BCIM 3MIHHUM MPOTPaMU;

HAJIAIITYBAaHHS BCIX BHYTPIIIHIX CUCTEM MIKPOKOHTPOJIEPa;

BITHOBJICHHS PEXUMIB POOOTH CHCTEMH, BCTAHOBJICHHX Y TOTIEPETHBOMY
ceaHcl poOOTH NUIAXOM 3YUTYBAHHSA BIITIOBITHUX MapaMeTpiB 13 (et -mam'siti;
BUKOHAHHS MIINpOrpaM, MPU3HAYEHUX MJII YCTAHOBKM BCIX TepHQepiitHuX
NPUCTPOIB CXEMH MO3MIIOHEpPA y BUXIIHUN CTaH (OYMILEHHS IHAUKATOPIB,
MITBEPKCHHS] KOMaH W 3YIIUHKY JBUTYHA TOIIIO...);

BUKOHAHHSA MIAMPOTPAMH 3aIyCKy CHUCTEMHHUX JIYWIbHUKIB-TaMEpiB 1
MEXaHI3MY TIepepUBaHb MIKPOKOHTPOJIEpA.

KpiM KOHCTaHT, sKi, BIIMOBITHO JO CBO€I HAa3BH, MPOTATOM YCHOTO Hacy

po0OTH MpoTrpamMu HIKOJIM HE MIHSIOTHCS, Y Iporpami iCHyt0Th 3MIHHL 1111 3MIHHOIO B
nporpami po3yMmieTbesl iM's perictpa, abo agpeca KOMIPKH Tam'sTi, e B MpOIeci
BUKOHAHHS IMPpoTpaMu Oyje TUMYAcOBO 30epiraTucs 3a3majierias HeBlIoMa BEIMYNHA,
a00 POMDKHUN pe3yJbTaT 00YHCIICHb.

[Ticnst BUKOHAHHSA MOAYJS HIlaN3alii nporpama nepexoauTh 10 OCHOBHOTO

UK. Y IIbOMY LUK porpama rnepedyBae yBech 4ac, MOKU BKIIIOYEHE KUBJICHHS.

[lepiior0 YaCTUHOIO HAIIOTO MPOEKTY OYyJO HANMCAHHS TEKCTY MpOrpaMu JJist

NEPIIOTO MIKPOKOHTpPOJIEPa, 0 BUKOHYE (DYHKIIO OJEp>KaHHS JaHMUX 3 MPHUCTPOIB
DS18B20 ta MCP3001, a takoxx 00poOKy Ta nepenavy nanux Ha npyruit MK.

HaBenenuii Hmwx4e MOAYJIb TPOrpaMu 3JIHMCHIOE IHIIAT3aIlil0 TMOPTIB

mikpokoHTposepa PIC16F877 moxynst UART Ta SPI:

#include "MK _init.h"

/l---- ommC YHKITI --------=-==-==-==-----

void MK _init(void)

{

/I--HanamryBauus mopTis--//

TRISA5=1;//kepyrounii BuBin mporokony SPI B po6oti 3 MCP3001
TRISDO0=1;//BuBin npuiiomy nanux 3 DS18B20

TRISC3=1;//BuBin npuitomy ganux 3 MCP3001

TRISC4=1;//BuBin npuiiomy nanux 3 MCP3001

TRISC6=1; //BuBin nepenadi ganux 3a nporokoiom UART

TXREG=0;//perictp npuitomy
RCREG=0;//perictp npuiiomy
/l-----SPBRG-----------

SPBRG=25;

/l------TXSTA---------

BRGH=1,

SYNC=0;//acuHXpoHHIA peKUM
TX9=0;// poboTa 9-TH GITHOT MOCHIIKH

TXEN=1;//n03B 11 BKIIOYCHHS ITepeaaBayda
/[------RCSTA----------—--—-
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RX9=0;//n03B 11 po60TH 9-TH OITPHOT MOCHIIKH
CREN=1;//n03B 11 BKIIOUEHHS TepeiaBaya
SPEN=1;//sxmtouenns moayins UART

[[----=------ MSSP SPI -----------

/l--- SSPSTAT

SMP=0;// onuTyBaHHS BXOLY B CEpEAMH 1 MePioy BUBCACHHS JaHUX

CKE=0;// Bubip (GpoHTY TaKTOBOrO CHUTHANY, JaHi MEPEHalOThCs MO 33AHBOMY (POHTY
curHainy Ha BuBing SCK

/[--- SSPCON1

CKP=0;// naninepenaroThcs 1o 3aqHboMYy GpoHTY curnany Ha BuBin SCK

Il Pesxum pobotu moayiast MSSP:

Il Benenuii pexxum SPI, TakroBuii curnan = Fosc/4

SSPM3=0;

SSPM2=1; //slave

SSPM1=0;

SSPMO0=0;

SSPEN=1;

GIE=1;
}

[Ticns Hiianizanii MU BUKOHYEMO HAITMCAaHHS KepyroUuoinporpamu y ¢aiini main.c :

/l---- Oronoryemo ¢yHKIif0 It oTpuManHs gaHuX Bim MCP3001 -----------------
/l---- oronommenHs QyHKIT --------
unsigned char spi_receive(void);
/l---- onmc GYHKIT ------------------
unsigned char spi_receive(void)

{
while(BF==0){}
return SSPBUF;
}

/l---- OCHOBHA TIPOTPAMA --------n=mmmmom-
void main(void)

{
MK_init();//dyn kuis irinianisawii MK

I[3niiicHroeMo oTpUMaHHS JaHUX po Hanpyry 3 MCP3001

U=spi_receive();/*orpumanHs Ta 3amuc orpumaHoro 3HaueHHs 3 MCP3001 y 3miny 3a
JIONIOMOTO MPOIKCaHOi PYHKILIi*/

uart_trans(U);//mepenaua nanux ua apyruii MK

Hacrynuuii ¢parmenT 3iiCHIOE YUTaHHS JaHUX TeMiiepatypu 3 npuctporo DS18B20:
ds18b20 _init();//minkmouaemo GyHKIiO iHiianizamnii DS18B20
ds18b20_trans(Skip_ROM);//3BepHeHHS 10 €JMHOTO MPUCTPOIO HA IMHI
ds18b20_trans(Adc_strt);// 3amyckaeMo KOHBEpTAIliFO TEMITEPATypH
__delay_ms(750); //3aTpumka 11t KOpeKTHOT poOOTH
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ds18b20 _init();
ds18b20_trans(Skip_ROM);
ds18b20_trans(Read RAM); //3unTyemo ampecy NpUCTPOrO, MO0 BUSHAYMTH aPECH
//eTMHOTO TIPUCTPOIO HA IHHI
DS_t=ds18b20_receive();//3anuc naHux y 3MiHHY
while(1) {
Jamni 3aiicHIOEThCSI 00pOOKa TaHUX JUIA TIepeiadi Ha Ipyruil MIKpOKOHTPOJIEp:
ds18b20_init();
ds18b20 _trans(0XCC);// mponyckaemo imeHTH diKaIl ito
ds18b20_trans(0x44);// 3amyckaeMo KOHBEpTALlil0 TEMIIEPATypH
__delay_ms(750);
ds18b20 _init();
ds18b20_trans(0XCC); //3H0BYy mpomycKaeMo ineHTH (iKall ito
ds18b20_trans(OXBE);//ra 3niii cHIOEMO YMTaHHS pericTpa
[Ticnst woro MU 3amucyeMO KOHBEPTOBaHY TeMmeparypy y 3MmiHHY T Ta mepemaemo Ha
npyruii MK:
T=receive();
T=T>>4,
TI=T<<12;
uart_trans(T);//mepenaya nanux

¥
¥

Jpyroto 4acTHHOIO HAIIOTO TPOEKTY OyJI0 HANMMCAHHS TEKCTY MPOTPaMH JJIs
JPYroro MIKpOKOHTPOJIEpa, 10 BUKOHYE (DYHKI[IFO OJeprkaHHs JaHux 3 nepmoro MK
Ta BUBOJAUTH OTpUMaH1 jiani Ha 1-psaakoBuii PKI.

HaBenenuii Hmwk4ye MOAYyAh TMporpaMyd 3AIMCHIOE IHITIATBAI0 TIOPTIB
mikpokoHTposiepa PIC16F689 ta moxyns UART:

#include "MK _init.h"

II---- oric PYHKII ------==-=- === = ==m o=

void MK _init(void)

{

/I--HanamryBanus mopTis--//

TRISB5=1;//suBin ogepxanus qanux Big nepmoro MK

TRISC=0; //mopt BuBenenus i popmarii Ha PKI

TRISA=0b11111000;//mepri 3 BUBOM - 11e Kepyroui BuBou PKI

Hacrynuuii ¢parmenT koay 3aiiicHIOE Hillianizaiito perictpiB moayas UART:
------UART----------
TXREG=0;//perictp npuitomy
RCREG=0;//perictp npuiiomy
/l-----SPBRG-----------
SPBRG=25;
/l------TXSTA---------
BRGH=1,
SYNC=0;//acunxpoHuii pe:xxum
TX9=0;// poboTa 9-Tu 6ITHOT MOCHUIIKU



TXEN=1;//n03B 11 BKIFOYCHH I ITepeaBayda
/[------RCSTA----------—----

RX9=0;//no3B 11 po6oTH 9-TH OITPHOT MOCUIIKI
CREN=1;//n03B 11 BKIIOUYEHHS TIepeaBaya
SPEN=1;//sxmouenns moaynss UART

}

[Ticns Hiiaizamnii My 30ICHYEMO HAalTMCAaHHSI KepyIouoimporpamu y ¢aiiii main.c :

void main(void) {
MK _init(); / pyaxuis i imianizanii MK
lcd_init(); //dyrxuia wimianiamnii PKI

while(1) {
/[BukoHYyeMO 3unMTyBaHHS AaHuX 3 epinoro MK, a came manpyru 3 MCP3001 :
U=getch();
lIta remneparypy 3 DS18B20:
T= getch();
[HactymHuii ¢pparMeHT 311iiICHIOE BUBEICHHS OTpUMaHuX qanux Ha PKI:
/[manpyra
lcd_str(" U= ");//3aroTroBKa 1151 BUBEJAECHHS 3HAYEHHSI
Icd_pos(3);//sBcTanoBneHHs Kypcopa B 3 TO3HIIIO
sprintf(MAS, "%Xx", U); //BuBencHns caMux JaHUX
lcd_string();

llremneparypa

Icd_pos(8); //BcranoBICHHS Kypcopa B 8 MO3HILIO
lcd_str(" T=");//3aroToBKa 1151 BUBEICHHS 3HAYCHHS
sprintf(MAS, "%Xx", T); /BuBeeHHS TEMIIEPATYPU
lcd_string();

¥
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BUCHOBKUA

B mporeci KypcoBOTO MPOEKTYBAHHS PO3TIISTHYTO MPHWHIUIHN TPOEKTYBAHHS
OpUCTPOiB 1 cucteM, MmO TMOOYIOBaHI 3 BHUKOPUCTAHHSIM OJHOKPUCTAILHUX
MIKpOoKOHTpoJsiepiB (¢ipmu Microchip. Ilig yac BUKOHaHHS MPOEKTYBaHHS 3J1HICHEHO
3aKpIUICHHS TEOPETHYHUX 3HAHh Ta MPAKTHYHUX HABHYOK TIO peai3allii erariB
MPOEKTYBaHHA. Y3arajlbHEGHO TEXHIIHUN Marepian aAisg (GopMyBaHHS OCHOBHOI 1€l
MPOEKTYBaHHA. 3AIMCHEHO aHali3 BXPIHUX JaHUX, OOIPYHTYBaHHS 1 CHUHTE3
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, HAIMMCAHO TEKCT MPOTPpaMu 3 BUKOPUCTAHHSM MOBH C,
1 3aiicHeHo  komnusinito 'y  hex-¢aitn. CepemoBuiie  po3poOKH  MOXe
BUKOPHCTOBYBATUCH Pa30M 3 MPOrpamMaTopaMH JIJisl 3aIUCy TOTOBOTO BUXITHOTO KOy
NPOIIMBKY y TIaM'SITh TIPOTpaMu 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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