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PED®EPAT

TekcToBa yacTuHA KypCOBOIrO MpoeKkTy: 36 cTopiHOK, 17 puUCYHKIB, 3 TaOIMIIb
Ta 8 MOCHJIaHb.

OO0’ exT mpoekTyBanHs - “Cuctema MoHiTopunry U ta T”.

Mera nmpoeKTy - JTOBEPIIMTH 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 KypcOBUM TPOEKTOM TIOKa3aB, IO 3aBISIKU
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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BCTVII

Tunosumu npeactaBaukamu RISC-mporecopiB € PIC-koutposepu (Periferial
Interface Controller — konTpostepu nepudepiitaux iHTepdeiiciB) BUpoOHUITBA hipMu
MicroChip.

PIC-koHTpoJepH 3aCTOCOBYIOTECS Y CUCTEMAX BUCOKOIIBHAKICHOTO KEPYBAaHHS
aBTOMOOUIPHUMH U €NEKTPUYHUMH JBUTYHAMH, TPWIAAaX MOOYTOBOI E€IEKTPOHIKH,
tenedoHHUX npucTaBkax 3 ABH, cucteMax 0XOpoHU 13 CHOBILIEHHSIM IO TeNePOHHIN
nmii, MHI-FATC. Oxpemi BuMIproBaibHI IH(pOpPMAIHI CUCTEMHU BIIPIBHAIOTHCS
pospsnnicTio [1311(ocTiiiHO 3amaM’ ITOBYIOUOTO MPHUCTPOIO): Bim 12 mo 14 Oir mis
cepii PIC16Cxx, 16 61t — ayst cepii PIC17Cxx.

3aBAsKM CKOpOUEHIM KUTbKOCTI komaH (Bl 33 g0 35) yci KomaHIu 3aiiMaroTh
y mam’siTi OJHEe CcJIOBO. Yac BUKOHAHHS KOXHOI KOMaHIM, KpIM KOMaH[
pO3TaTy)KEHHS, CTAHOBUTH YOTUPH TaKTH — oauH Ik (200 He Ha gacToTi 20 MI ).
OneparvBHMI 3araM’sITOBYBJIbHUN MPUCTPIM BUKOHAHO 32 CXEMOIO 3 JIOBUILHOIO
BUOIPKOIO 3 MOXJIMBICTIO O€3MOCEpPENHbOI aapecallii y Koal KOMaHAu A0 Oyab-saKoi
KOMIPKH.

Ctek peanizoBaHO anapaTHoO 3 TIMOWHOIO 2, 8 ab6o 16 xomipok. Maiixe B ycix
PIC-xoHTposepax € cucTeMa mepepuBaHb, JKEPESIOM SIKUX MOXKe OyTH TanhMmep, a
TaKO 3MiHA CTaHIB CUTHAJIIB Ha Jieskux Bxoaax. Y PIC-koHTposiepax nependadeHuii
o1t 3axucty [1311, mo 3ano0irae HeneraTbHOMY KOIIFOBaHHIO.

Bemuki Terpanbai cxemu PIC16Cxx maroth BOynoBani [1311 emnicTro Bim 0,5
no 4 xuocniB 1 O3Il(onepatuBHO-3amam’ ITOBYIOUUN TPUCTPiN) eMHICTIO 32-256
0aifr. OCHOBHA YacTHHA KOHTPOJIEPIB Ma€e OJJHOKpaTHO nporpamoBanuii [1311, onqHak
nesiki koutpoJsiepu wmictate [I311 3 ymeTpadioneroBum ctupannsm, a PIC 16C84
MICTHUTB T1aM’ SITh TIpOrpam 1 1mam’siTh Janux Ha 0a3i [I311 3 enekTpuaHUM CTUpaHHIM.

KpiM TOro, KOHTpoJiepu MaroTh Bil OZHOIO O TPhOX TalMepiB, BOyIOBaHY
cucteMy ckuganss, watchdog taiimep, BHYTpIIHIM TaKTOBUM I'€HEPATOpP, IKUH MOXKE
3alyCcKaTucs SIK Bl KBApLIOBOIO pe3oHaropa, Tak 1 Bl RC-naniora y mmpokomy
niarma3oHi yactoT — 0-25 MI'. KimbkicTs po3psaiB mopTiB — 12-33. Koxxuamii po3psia
MOPTY MO>KHA 3alpoTrpaMyBaTy Ha BBEJCHHS a00 HA BUBEICHHS.

Kontponep PIC16C64 nonartkoBo mae Buxia 3 LM, 3a gomomororo siKoro
MokHa peanidyBati LIAIl 3 po3psianicTiO 10 16 po3psiaiB, a TaKOXK MOCIITOBHUMN
JIBOHANPSIMJICHUH CHHXpOHHHE mopT 3 iHTepdeiicamu SPI, 12C, SCI/UART. PIC
16C71 1 PIC 16C74 wmarote BHyTpimHIA 8-po3psguuii ALl 13 mpuctpoem
BUOWpaHH:/30€piraHHs 1 BXITHUM aHAJIOTOBUM MYJIbTHUILIEKCOPOM.



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

[Ipu npoexTyBanH1 MiIKpoKoHTpoJepHux npuctpoiB (MKII) ado 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, IO BlioOpaxae
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 BUPINIYBaTH 3aJadi JOMYCTHMO1 CKJIQIHOCTI, IO
HiIAAI0ThCSl YCBIIOMJICHHIO M PO3YMIHHIO JIFOAMHOK Ta PIIICHHIO 32 JIOMOMOTOIO
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 cXxeMa — IIe CXeMa, sika BU3Hau4a€ OCHOBHI (PYHKITIOHATbHI YaCTHHH
BUpOOy, X B3a€MO3B'SBKM Ta mnpu3HadeHHs. [lin (yHKIIOHATbHOI YacTHUHOIO
pPO3YMIIOTh CKJIQJIOBY YaCTHHY CXEMH: €JIEeMEHT, MPUCTPIM, (PYHKUIOHAIbHY TpPYITY,
(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 3pO3yMUIO, HABIIO MOTPIOHWHA JaHWI
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 JOCIAKEHHS TAHOTO KYpCOBOTO MPOEKTYy € CUCTEMAa MOHITOPUHTY
U ta T, mwo npairoe Ha oHOBI1 2 MikpokoHTpoJiepax PIC16F886, PIC16F877.

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

Busin iHopmartii 311CHIOBATUMETHCS Ye€pe3 OTHOPSIKOBUN
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 1HMopwmari. 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 \

PIC16F8806

DS18B20

Lavn

PIC16F8T7 PKI, 1psn

Pucynoxk 1.1 - CtpykrypHa cxema Cuctema moHiropunry U ta T
1.2 Bu6ip MikpoKkoHTpoJiepiB Ta aHAJII3 iX mapamMeTpiB

B ocrtanHi pokum mpu po3poOil CUCTEM KepyBaHHS BCE OUIbINEC yBarw
NPUAUIETHCS MIKPOKOHTPOJIEpHIN TexHIll. e moB's3aHo 3 11 OypXJIMBUM PO3BUTKO M
1 [MPOKMM  aCOPTUMEHTOM  MPOMOHOBAaHOI  MNPOAYyKIii.  Bukopucranus
MIKpOKOHTPOJIEPIB J03BOJISIE KOHCTPYIOBATH MPUCTPOI 3 HEBEIMKUMHU TabapuTamw,
0 € BIMHOCHO JCIICBUMH, TPOCTUMH 1 HATIMHUMH, CYMICHUMH 3 TIEPCOHATbHUM
KOMIT'FOTEPOM U€pe3 CTAHIAPTHI IHTEpPeicH.

OcHoBHa MeTa mpu BHOOpI MleOKOHTpOJIepa - o6paTH MleOKOH’IpOJIep 3
MIHIMQJIbHOIO IIHOIO, ajié B TOW >X€ dYac BiH TOBWHEH BIANOBIIATH BUMOTaM
NPOAYKTUBHOCTI, HAAIHHOCTI, yMOBaM 3aCTOCYBaHHs, TOIIIO.

HacTynHuii kpox npu BHOOp1 MIKpOKOHTpOJIepa — TNOIIYK MOJENEH, sKi
3aJI0BOJIbHAIOTh CUCTEMHUM BUMOraM. BiH BKitouae minOip jireparypu, TEXHIYHUX
OTIUCIB 1 TEXHIYHUX KOMEPINMHNUX JKypHAIIB, a TAKOK JIEMOHCTPAIIiiHI KOHCYJIbTaIlii.
OcTanHs cTajlsi BUOOPY CKIATAETHCS 3 KUIbKOX €TariB, MeTa SIKUX - 3BY3UTH CIHCOK
NPUIUHATHUX MIKPOKOHTPOJIEPIB 10 0AHOTO. LI eranu BKIIOYaAOTh B ce0e aHami3 1[1HH,
JIOCTYITHOCTI, 3ac001B pO3pOOKH, MIATPUMKHA BUPOOHHUKA, CTAOUTLHOCTI Ta HaSBHOCTI
HIIMX BUPOOHUKIB. [IpOBENEHHS CHCTEMHOr0 aHANI3y MPOEKTY J03BOJISIE BU3HAYUTH
BUMOTH JI0 MIKpOKOHTpOJIepa:

® PO3PSAHICTh OOUUCTIOBAIILHOTO S/PA;

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

e amapaTHa opraHBauisl oOpoOKM [aHuX (CTPYKTypa MAIIMHHOTO LHUKIY,
cmiBBiIHOIIEHHS TakTIB ['T1 1 MaImMHHUX ITUKIIIB);

® MOXJIMBICTh PpOOOTH MO TIEPEPUBAHHIO, 32 30BHIIIHIMU CUTHAJIAMU TOTOBHOCTI
a00 10 KOMaH1aM JIIOIUHU;
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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 TPOCKTOBAHIM CHUCTEeMi (TepMiHAJM, BHUMHKadYl, peje, KIaBIiIri,

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

aHaJIOTOB1 NEPETBOPIOBAY1, MOAYJISITOPU TOLIO);

® MATPUMYBaHI CHOCOOM 3aBaHTAXEHHS TMporpam B MIKPOKOHTPOJEp, -
MOXJIMBICTh BHYTpIIHbOCHUCTEMHOTO TiporpamyBaHHs (ISP), BuxopucTanus
pH 1IboMY cTaHaapTi3oBanux HTepdeiiciB (SPI, 12C);

® KUIbKICTh 1 THUIT HAIPYTH >KUBJICHHS;

® MajoradapuTHI Ta €CTETUYHI OOMEKECHHSI;

® YMOBH HABKOJMIIHBOTO CEPEIOBHUIIA, HEOOXIAHI JJIsl eKCILTyaTallii.

Mikpokontponepu  PIC16F690 Tta  PIC16F887  maroth  pexxumu
CHEpro30epeKCHHS 1 MOYKIIMBICTh 3aXHCTY KOy MPOTPaMH.

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
BKJIFOUCHHSI JKUBJICHHSI 1 yTPUMY€E MIKPOKOHTPOJIEP B CTaHI CKUJAHHS MTPOTATOM 72MC
(TMTIOBE 3HAYCHHA), MOKU HE CTAaOUIBYEThCS Hampyra >KUBJICHHS. Y OUIBIIOCTI
nonarkiB 11 GyHKIli MIKPOKOHTpOJIEpa TO3BOJISIOTh BUKIIOYUTHA 30BHIIIHI CXEMHU
CKUJIAHHSL.

Pexnm SLEEP NPU3HAYEHUI IS 3a0e31eyeHHs HAJTHMBLKOTO
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 p3HUX JojaTkax. Pexxum takroBoro reneparopa RC nosBosie
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 30epeXeHI B CEHEproHe3alexHid mnam'ati naBada. DS18B20
OOMIHIOETBCS JaHUMH 3 MIKPOKOHTPOJIEPOM OJHOTPOBIIHOIO JIHIEKD 3B'S3KY,
BUKOPHUCTOBYIOUM TPOTOKOJ iHTepdericy 1-Wire. JliamazoH BUMIpIOBaHHS
TEeMIepaTypu CTaHOBUTH Bif -55 mo +125 ° C.Jlnsa mianazony Big -10 go +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 MOKHa OOMIHIOBaTUCS JaHUMM 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 IPUCTPOIO.

Weu
i CXEMA CTTIE
v NAPAZIWUTHOIO NUAHWA 4> m;gmm;“ﬂ DS18B20
TAMATRIO
= $ B
DG *
| DOATUMK TEMMNEPATYPLI
i D) L B HE.,:“M «p BEPXHWM NOPOT (T,.)
GMD-QV Ly i mice TIOFT MAMATL bt i
PR
(SCRATCHPAD) HIVDHHMIA NOPOT (T,
g 4P ecrucre ﬁEEFHéIM;
PETWCTP KOH®MIYPALAW
LATUME -]
Voo B | o > {EEPROM)
P EHEPATOP 8-EMT CRC
Pucynok 1.2- biok-cxema DS18B20
OcnoBHa ¢ynkmis DS18B20 - meperBopeHHs TeMmIieparypw JaBada B

mudposuit  kona. [lpy BKIIOYEHHI JKUBJICHHS, CTaH perictpa KoHQIryparti
BCTaHOBIOEThcs Ha 12 Oir. 1Ilo6 1HINIFOBaTH BUMIPIOBAaHHA TEMIIEpaTypu
MIKpOKOHTpPOJIEp TOBHHEH TMOJaTH KOMAaHIy MepeTBOpeHHs Temieparypu [44h].
[Ticns 3aBepIeHHS IIEPETBOPEHHS, PE3YNIbTaT BHUMIPIOBAHHSA TeMIIepaTypu Oyze
3HaXOJUTUCS B 2 OaiiTax pericTpa Temieparypu, 1 JaBad 3HOBY Iepeijie B CTaH
criokoro. DS18B20 Bumiproe Temmeparypy B Trpaaycax 3a Imkaior I[lenbcis.
Pesynbrar BUMIpIOBaHHS MNPEACTABISIETECA SK 16-po3psiHE, 3HAKOBE YHUCIO B
nomarkoBomy koji. bir 3naka (S) mopiBHIOE «0» 1 AOMATHIX YWcenl 1 «1» s
B1I’ €EMHUX.
OnepaTuBHA MaM ‘SITh MITUTb :
® 3HAYEHHS BUMIPSIHOI TeMrieparypu (2 Oaiita);
® BEPXHIMA 1 HWKHIM MOPOTOBl 3HAYEHHS CIPALIOBaHHS CUTHATy TPUBOTHU
(Th, TI);
e pericTp KoHIryparii (1 OaiiT);
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e reneparop 8-61rHoT CRC.

OpranBanis nam'sti DS18B20 nokasana Ha pucyHky 1.3. Bona Bkimouae B
cebe omeparuBHy (SRAM) 1 enepronesanexny (EEPROM) nam'ste. ¥ EEPROM
36epiratotbest perictpu Th, T1 1 perictp kondirypartii. Ao ¢GyHKIS TPUBOKHOTO
CUTHAJIy HE BUKOPUCTOBYETHCS, TO perictpu Th i Tl MOXyTh BUKOPUCTOBYBATHCS SIK
pEericTpu 3arajibHOro NPU3HAYEHHS.

Gairr 0 | Temnepatypa mna. (50h) } (85°C). T
Gaiir 1 | Temnepatypa ct.  (05h)

gaiir 2 | Tu Perictpl * <«—» | Ty Perictp

Gaiir 3 | Tr Perictp2 * <—» | Ty Perictp

6aiir 4 | Perictp koudiryparmii * <4—» | Perictp koudiryparii

Gatir 5 | JapesepeoeaHui (FFh)

GaiiT 6 | 3ape3epeoeaHuil (0Ch)

GatiT 7 | 3apezepeoBaHuH (10h)

Gaiir 8 | Huxmaauii kog CRC*

Pucynok 1.3 - Kapta mam‘st1 DS18B20

baiit 4 mam'siTi e perictp koHgirypaui. biramu RO, R1 MoxHa BcTaHOBUTH
PO3LIMPEHHS JJ1sl IEpETBOPEHHA TeMIiieparypu. 1Ipu BKIIIOUEHHI )KUBJIEHHS CTaH OITIB
RO, R1 = 11, mo BinnoBinae po3mmpeHto B 12 61r. Tpeda mam'staTy, 10 ICHye npsima
3QJIGKHICTP Yacy TEPETBOPEHHS Bid po3AUIbHOI 3aaTHOcT. bithn 7 1 0 — 4
3ape3epBOBaHi, BOHU HE MOXKYTbh BUKOPUCTOBYBATHCSA 1 IPU YUTAHHI IOBEPTAIOTH 1.

Tabmaua 1.1 - Koan koH}IrypyBaHHS pO3MIMPEHHS MEPETBOPEHHS
TeMIieparypu
R1 RO Poszumpenns Yac nepeTBopeHHs
0 0 9-O1r 93.75Mc (teon/8)
0 1 10-61r 187. 5mc (teonv/4)
1 0 11-61r 375Mc (teon/2)
1 1 12-01r 750Mmc (teony)

VY Tabmuii 1.1 moka3aHi MPUKIAAX BIATOBITHOCTI ITM(POBUX KOAIB 3HAYECHHSIM
TEMIICPATYyPH.
s oOuucIeHHs TeMrepaTypu HE0OXiIHO:
® [Ipu J0AaTHbOMY 3HadeHHI (S = 0) Koj mepeBecTH B JIECATKOBHUH 1
nmoMHo>xutu Ha 0,0625 ° C;
e 1pu Big'eMHOMY 3HaueHHl (S = 1) - mepeBecTH 0OEpHEHWI KOI B
npsmuit. [ mporo Tpeda IHBEPTYBATH KOXKEH PO3PsiI IBIMKOBOTO KOIY
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1 gogaty 1. A TOTIM MepeBECTH B ASCATKOBUM 1 moMHOXUTH Ha 0,0625 °
C.

[Tam'sTe BKTFOUaE B cede onepatuBHy (SRAM) 1 enepronesanexxny (EEPROM)
nam'site. Y EEPROM 36epiratotses perictpu TH, TL 1 perictp xkondirypartii. Sxiio
({YHKIISI TPUBOYKHOTO CUTHAILy HE BUKOPUCTOBY€EThCsA, TO perictpu TH 1 TL MoxXyTh
BUKOPHCTOBYBATHUCS SIK PETICTPH 3arajbHOTO MPU3HAYCHHSI.

B 6Gatitax 3 agpecamu 0 1 1 30epiraroTbCsi MOJIOAIIMHN 1 CTApIINA OaWTH pericTpa
BUMIpsiHOI Temneparypu. Lli OaifTu 1OCTynHI TUIbKM 1JIs1 YATaHHs. 2if 1 3i Oaitu -
TH 1 TL perictpu. 4 baiit - perictp KOanrypauu baiitu 5, 6, 7 3ape3epBoBaHi, HE
MO3KYTh OyTu 3ammcai 1, npH YUTaHHI, 3aBXAU ToBepTatoTh 1. 8 bailt moctymHi
TUIbKU Tl yuTaHHd. Bin mictute nukmuyauii ko (CRC) anga mepumx BOCBMHU
OailTiB.

3anuc naHux B Oaifrax 2, 3 14 BinOyBaeThcst KOMaH 010 3anucy nam’ ati [4Eh].
JlaH1 MOBUHHI TTepeaaBaTUCS, TIOYWHAIOYN 3 MOJIOAIIOTO Oira Oaiita 2. [ mepeBipku
3aMUCy JaHMX MOJKHA MPOYMTATH MaM'sTh KOMaHIOK 4uTaHHS mam’sTi [koa BEh].
[Ipu unTanH1 JaH1 NEpPeAOTHCS MO 1IMHI, B MOCIIAOBHOCTI TOYMHAIOYHU 3 MOJIOAIIOTO
ora Oaitra 0. 3ammuc Jlamux TH, TL 1 perictpa kondirypauii B EEPROM
BinOyBaeTbcsa KomaHAor [48h]. Ilpm BKIOYCHHI JKMBJICHHS AaHl 3 HE3aJICKHOI
nam'ati EEPROM mnepeBantaxytotbcsi B onepatuBHid nam'sti (SRAM). Benyuwnii
OPUCTPIM TMOBUMHEH KOHTPOJIIOBATH CTaH IIMHM, LI00 BHU3HAYUTH 3aBEPILCHHS
nepe3aBaHTakeHHs. CIOT YUTaHHS HU3BKOTO PIBHS O3HAUYaE, IO Tepe3aBaHTAKEHHS
nie He 3akiHumioch. [lo 3aBepimenHio nepe3aBantaxenHs DS18B20 mepemae cioT
YUTAHHS.

1.3.2 Pinkokpucraniuni ajapaBiTHO-CUMBO/IbHI iHTUKATOPH
PKI 13 3HakocHMHTE3ylOUMM KOHTPOJEPOM HYacTO BHKOPUCTOBYIOTHCS IIPH
MPOEKTYBaHHI IU(PPOBUX MPUCTPOIB.

PK - naHensb BL+
BL-
71
o Vo
a1 Opaneepwu VCC
KoHTponep GND
\ AN A
8 -
v

DBO-DB7 RS RW E
Pucynok 1.4 — Ctpykrypna cxema PKI
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OcHoBoto PKI € matputis 3 pigkux KpUCTaliB, MOJAI0YH HAMIPYTY HA €JIEMEHTH
SKOI MOJKHA '"3aCBITUTH'" KpanKy Ha eKpaHl. MaTpuis CKIamZacThbCs 13 3HAKOMICITh
(maiiuactime 5*8 mikcenis), 3rPYNOBAHKX Y KUTbKa p;unclB [Mum xepye BOym0BaHMIA
koHTposep PKI. B kepye mikcemsimu PK — nucruiero 1 iHTEppEHCHOIO 4acTHHOIO
HIUKATOPY.

Pinkokpuctamuni  3HakommdpoBl  Tabio  HajgekaTh A0  HAHOUIBII
PO3TOBCIOKEHUX TUITB iHAUKAaTOpiB. L1 iHauKaTopu OyBaroth 1,2,4 cTpaKOBUMHA. Y
ctpiuut 8, 12, 16, 20, 24, 40 cumBOJIB, KOXHHUWA 3 SIKUX (OPMYeTbCA HIpUPTOM
dbopmary 5*8 abo 5*11 mikcenis.

3aBIaHHA MIAKIIOYECHHS 3BOJMTHBCS 10 OpTraHiBamii oOMIHYy JaHUMH MDK
MIKPOKOHTPOJIEPOM Ta BOYIOBaHUM KOHTpoJsiepoM. Huxkde mokazani npukiaa cxeMu
MIKTFOYEHHS JIJI1 BOCbMHOITHOTO THTEpeEicy.

[nrepdetic mae Bicim iHbopmaniiinux niHiid: DB7..DB0 1 Tpu kepyrounx: RS,
R/W, E. Jlinia RS Busnauae mo sixoro perictpy koHtposiepa PKI mum mparmemo
3BEPHYTHUCS, TOOTO SIKY HPOpMAaIIK0 MU NepeaaeMo - faHi abo komanau. Jlnis R/W
BU3Ha4Yae HanpsMok mepenadi nanux - 3anuc y PKI abo uwranns 3 PKI. Jlnig E
BKJIIOYA€E (KOJM Ha JIHII BUCOKUU PIBEHb) a00 BUKIIOYAE (KOJM HA JIHI HU3bKUI
piBeHb) mepemady iHpopMalli, cpopMoBaHOI Ha IHIMX IHTEPPEHCHUX JHIIX.
OcCHOBHI MapaMeTpu HaBeJEH1 y TEXHIYHIN JIiTeparypi.

Irimianizamnis  PKI momsirae B mepemadi  JEKUTbKOX KOMaHA Yy TIEBHIM
nocaioBHOCTL. KimbKiCTh KOMaHA iHIMiadBali Moe BIAPBHATHUCS B PBHUX
koHTposnepiB. Ilim wac iHimianmizamii kpamie He aHanizyBatu mpamopens BUSY, a
YeKaTh BU3HAYCHUH 4yac Tepe]] MOCUIIKO0 HACTYITHOI KOMaHIH, TOMY IO Tpanoperb
BCTAHOBJIIOETHCS HE Bipa3y, a MiCJs MEBHOT KOMaHAW (AUB. natammr). [Himianizanis
PKI BUKOHY€TBCS aHAJIIOTTYHO SIK JUIsl MApaAJIENbHOTO HTEp(EiCcy MIAKIIOYEHHS TaK 1
11 iocmigoBrHoro (TimkmodeHast PKI mo 12C gu SPI).

Pi3aumg Mok 8-01rHUM Ta 4-0iTHUM 1HTEpdelcoM MoJsIrae Juilie B TOMY, 10
npu 4-0iTHIA mepenayl JaHWX HEoOXimHO mojaBatu curHamu RS, R/W sk gns
MoJsioamioi Tak 1 [ crapmoi Terpaau. Komanmm imimianizanii po6otu PKI
3QJIMIIAIOTHCS O THAKO BUMU.

VY PKI € 2 Bunu nmam'sati: DDRAM, CGRAM (CGROM). DDRAM - display
data RAM (mam'siTe aucmes) - Te, 11O 3alMcaHe B LI mam'ari, 0e3mocepenHbo
BinoOpakaerbcss Ha paucmei. Llg mam'ste mMae HacTynmHUM aapecHUd MTpocTip i
BIATIOBITHE BimoOpakeHHs Ha auctuiei ( auB. Tabmrs 1.5 ):

Tob6to, Te, mo 3amucane B DDRAM 3a anpecoro, Hampukiam, 42h, Oymae
BijoOpakarucs B TpeTid  MO3WINI  HA  JPYyroMy  pSAKY  JIUCILIES.

CGRAM (CGROM) - character generator RAM (ROM) - mnam'sth
3HaKoreHepatopa. [lam'ste 3HaKoreHnepatopa pozaiviena Ha CGRAM - noctynHa mis
3aMUCy/4UTaHHs, CIOAM MOXHa 3amuTh 8 cBoix BiracHuX cumBoiiB 1 CGROM -
JIOCTYITHA TUTLKH JJIsI YUTAHHS.
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Tabmus 1.2 - Ctpykrypa PKI-gucmiero

[lepmmii psanok

Tloznmis
Kypcopy

DDRAM
address | 00h | Oth | 02h | 03h | 04h | 05h | 06h | O7h | 08h | 0%h | OAh | OBh | OCh | ODh | OEh | OFh

JApyruii psgok
Tlo3uiis
wpeopy| 1| 2| 3| 4| 5| 6|7 |8 9 | 10| 12 | 12 | 13 | 14 | 15 | 16
DDRAM
address | 00h | 01h | 02h | 03h | 04h | 0Sh | 06h | O7h | 08h | 0%h | OAh | OBh | OCh | ODh | OEh | OFh

1.3.3 Po6oTa 3 nporokosiom UART

UART (Universal Asynchronous Receiver Transmitter) mpencrasise co0oro
yVHIBEpCATbHUN aCHHXPOHHUN TmpwuiiomomnepenaBady. BiH npu3HaueHuidl  ais
MOCJIIOBHOI Tepefadi JaHuX. ['0JOBHOIO 00JACTIO 3aCTOCYBAHHS ACHUHXPOHHOI
nepeaadi JaHux, K MpaBujio, € He OOMIH JaHUMH B CKJIall CXEMH, a KOMYHIKAI[iT MDK
OJIoKaMu PO3AUICHUMH B TMPOCTOPI, SIKI MalOTh O3HAKU BJIACHOTO IHTEIIEKTY.
[MpukmagomM MOXe CITYKUTH 3B’ SI30K MDK MTEPCOHATLHUM KOMIT FOTEPOM 1 IPUHTEPOM,
MOJIEMOM, TIPOTPaMYIOUHM MIPUCTPOEM ab0 pEricTpaTop oM JaHUX.

[lpn acuHXpOHHIN Tepenavl JaHUX TAaKTOBUW CHUrHAJ HE TIEPENAETHCS Ha
BIIMIHY BiJl BUMAJIKy CUHXPOHHO1 MOCIIIOBHOI nepenavi nanux yepes SPI inTepdeiic.
[le BuCyBae CTpOri BUMOTH JI0 pO3MOAUTY IHTEpBAIIB 4acy B KaHalIax Iepeaadl Ta
IIPUHOMY.

VY HalnpocTIoMy BUIIQAKY JIJI1 KOMYHIKAIli MDK JIBOMA MPHUCTPOSIMH JIOCHUTH
MaTH MPOCTE 3'€AHAHHS 3a JIOTIOMOTOI0 TPHOX JIHIN: Tiepeiatouil il NpuiMaroiibHI JTIH I
Tx0 i1 Rx0, a Takok IIHI 3a3eMJICHHS.

B ctangapti RS-232 Bu3HaAueH1 BUCOKHI 1 HU3bKUI piBeHb Hampyru. bymo
npuiiHATO, MmO B HTepdeiici RS-232 Oymyrs miatu mudposi pisai +3 1 -3B
(pucynok 1.9). Hanpyru Buiie 3B npuitmMaroTh 3a CUTHAJIM JIOTYHOTO HYJISA , a OYy/Ib -
Kl Hanpyru Hwkue -3B — noriuHoro onunuueto. Hanpyra B qianaszosi Big -3B g0 +3

BBAXKAETHCS CUTHANIAMU 0€3 3MICTY.
+12B —— i

1
|
0 0 00 0 0

R A

11 1 11 11 1
-12B I | |I

Pucynok 1.5 - Peanizanis inTepdeticy RS-232 na ¢pisuanoMy piBHI
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[lo mpuuuHiI BIICYTHOCTI CHUHXpPOHI3alll, $Ka INOKa3ye IOYaTOK 1 KIHELb
KOJKHOTO OaiTy, OalT MaHWX NPUXOAUTHCS IMOYWHATH CTOMOBHM 1 3aKIHIYBaTH
ctaptoBuM Oitamu (pucyHok 1.10), mo0 mpuiiManbHi MPUCTPOi MOTIIM PO3MI3HABATH
NoYaroK 1 KiHelb nepenavi O6aity nanux. CTapToBUIl OIT 3HAXOAUTHCS HA MOYATKY
KOXKHOro Oaity. B 1iHil mepeaadi B peXuMl OUIKYBaHHsS Ji€ BUCOKHIl PIBEHb
Hanpyru. [Ipm BuBOmi Oaiita B JIiHIi BCTAHOBIIOETHCS HM3BKHM pIBEHBb. [HTEpBanm
CTapTOBOI'0 CUTHATY TaKUH K y OiTa JaHUX.

BignoBinHO A0 BU3HAYEHHS CTaHnapTy V.24, y JiHIl nepenadi 1aHuX y CTaH1
OUIKyBaHHS BCTAaHOBJICHU piBeHb Jor. 1. Ilepenaya moske OyTu nouyara B Oyib -sIKU
MOMEHT 4yacy. J[ns Toro mo0 mnepenatd npuiiMady MOBIIOMIJIEHHS PO TOYaTOK
nepeaadl, MOCWIAEThCs cTapToBUi OIT 3 piBHeM Jor.0. Ilicas mporo mepenaroThes
po3psau maHux (y OUIBIIOCTI BUMAAKIB 7 a00 8, iXHE YMCJIO 3YMOBIIOETHCS B
OpOTOKOJI Mepenayi [JaHuX), NpU IBOMY CIOYaTKy TMEpPEeNaeTbCsl MOJIOAIINI
3HAYyIIUH OIT.

Jnst minBUINEHHS HAAIMHOCTI Tiepeaadl JaHuX MoXke OyTu JoJaHuii Oir
napHOCTL. BiT mapHOCTI TOMOBHIOE PO3PSAN NaHUX TaKUM YUHOM, IO JOCSTAETHCS
npsiMa MapHICTh (Cyma BCiX OITIB, BKJIIOUAIOUM OIT MApHOCTI, MapHUil) abo Hempsima
MapHIiCTh (CyMa BCIX OITIB, BKIOYAIOYM OIT MapHOCTI, HemapHa). HeoOXimHuil BU
NapHOCTI (BIACYTHICTh, IpsiMa YW HEMpsiMa) TAKOK TMOBUHEH OYTH BU3HAYCHUM Y
MPOTOKOJII TIEpeiayi JaHUX.

[lepenaua 3akiHuyeThCst cTOn-OiToM 3 piBHeM Jor. 1. Ilicis BimmpaBieHHS
CTOT-O1Ta JIHIA JaHUX 3HOBY MEPEXOJUTh y BUXIIHUIN CTaH OUYIKyBaHHS ¥ TOTOBA J0
HacTynHo1 nepenayi. Yacosa miarpama nepenadi 6aiita ESh (11100101b) 3 Henpsimoro
NApHICTIO i cTonOITOM yepe3 iHTepdeiic Tuity V.24 nokazana Ha pucyHky 1.10.

apToBbLIK Byr
bvr4
burs
bwis
bur7 (MSB)
Cron-bur

Bt 2
b3

bwr0 (LSB)
i BT yeTHoCTH

by

Owunadue

Cwnganme O

|
|

i
d

Pucynox 1.6 - Yacosa niarpama nepenaui 6aitra ESh (11100101b).

VY 3B'S3Ky 3 TUM, IO TaKkT JUIsi CUHXpOHBAIl IMepenayl HEe MepecUsIaeThCs,
MOYaTOK PO3Psy MOKe OyTH pO3MI3HAHO TUILKH MO BUMIPIOBaHHI 4acy, 10 MPOMILIOB
3 MOMEHTY IOSIBH CIaAarudoro (QpoHTy ctapTroBoro Oira. Came TOMy HEOOXITHO
BH3HAYaTH MIBUIKOCTI TIepeaadl JaHuX, siki € 00O0B'I3KOBUMHU I TIEpEIaBaIbHOI
npuiiMarodoi cTopoHu. Y ctangaptTi RS232 noriHa ogunuis Ha3uBaeThes "mark”,
IpU LIbOMY piB€Hb cUrHaNy Ha JiHil (-5..-15B). Jlortunuii Hyns y ctanmapti RS232
Ha3uBaeTbca "space’’, oMy BinmoBimae piBeHb curHaiy +5..+15B. V BigcytHOCTI
nepenadi Ha JHI 3aBXaW JorigHa oawHHUI. [Ipo modarok mepemadi JgaHuX
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CUTHAIBYE CTapT OIT (JloriuHuil Hy’b). KiHenps nepenayi JaHUX MO3HAYAETHCS CTOIM
O1ToM (JIOTTIHA OTUHUIIA ).

1.3.4 OcobauBocTi mpoTokosy SPI

[Mocninouuii nepudepiitauii iHTepdeiic (Serial Peripheral Interface - SPI)
3a0e3meuye BUCOKOMIBUAKICHIM CHHXPO HHUH 0OOMIH JaHUMH MDK MIKPOKOHTPOJIEPOM
1 mepudepitHUMH MPHUCTPOSMH, a TAKOK MDK JIEKUTbKOMAa MIKPOKOHTPOJIEpaMHU.

B SPI pexumi MOXIMBI OJJHOYACHUM CUHXPOHHMI MpUHOM 1 mepenava 8-
PO3PSAAHUX JTaHUX.

Pexxum Bemydoro SPI. Benyunii moske Hil[ianByBaTH nepeaady JaHUX y Oy/b-
SKAWA MOMEHT, OCKUIbKHM BIH T'€HEpY€ TaKTOBWUU CHTHAJ, 1 BU3HAYA€E, KOJU BEACHUMN
MMOBHUHEH MEPE/aTy JIaHi BIIMOBIIHO 0 BUKOPHUCTOBYBAHOTO MPOTOKOITY.

Y pexumi BeAydyoro JaHi MEpeAaloThCS/MPUNHATI MICHiA  IXHBOTO
sanucy/untands 3 perictpa SSPBUF. fxmo B SPI pexumi moTtpiOHO TUIBKH
npuiiMary fani, BuBin SDO mosxe Oyt 3a0okoBanuil (HacTpoeHui Ak BXin). [lani 3
BuBOAY SDI mocninoBHO 3cyBatoThes B pericTp SSPSR 13 BCTaHOBIIEHOIO MIBUIKICTIO.
Koxnuii npuitHatuii Oailt 3aBaHTaxyetbcsa B perictp SSPBUF (sx HOpmaiibHO
oTpuMaHui OaiT) 3 (GOpMyBaHHSAM IIepPEPHBAHb 1 BIUIMBOM Ha BIAMOBIIHI OITH
crarycy. Llg gynkuist moxe OyTu KoprcHa MpH peanizalli "MOHITOpa IMHA".

byab-sika HeOaxaHa (yHKIIISI MOCIIIOBHOIO MOpTa MOXXE OYTH BHKIIIOUYEHA,
HAJIAIITOBYIOYH BIMOBIAHI O61TH pericTpiB HanpsAMKy Aanux TRIS. Hanpuknan, skio
B pexkuMi Benydoro SPI BUKOHYeThCS TUIbKU Tiepenava nanux, To BuBoau SDI i -SS
MOXYTh BUKOPHUCTOBYBATHCS K IIU(POBI BUXOAU, CKUHYBIIH BinmoBiaHi 61t TRIS B

‘0.

1.3.5 OcobauBocTi npotokoay 1-WIRE

1-Wire - mporokosn rmepenavi JaHUX MO OAHIA JiHil. JlaHWHA TPOTOKOJ
po3po0biienuit  koprnopaitieto Dallas Semiconductor (3apa3 Maxim Integrated). 3
BUKOpucTaHHsAM 1-Wire mpaitoe OutbiicTs qomModonHuX viniB (DS1990A), kapTok
JOCTYIly, a TakoX depe3 1-Wire CHUIKYIOThCS TOMYJSIPHI JaBadl TeMIleparypu
(DS18S20 1 DS18B20), tpansuctopni kmoui (DS2405, DS2406), mporpamoBani
noptu BBeneHHs-BuBeneHHs (DS2408), ALl i IHAIL roauHHUKH pealbHOTO Hacy
(DS2417) Tompo.... Pexum 3Bs3ky B LbOMY MPOTOKOJI - ACHHXPOHHMH 1
HamBAyIIeKCHUN. [Ipu 1iboMy 3aBXKIU € BEAyYHM - OJWH TPHUCTPIA HA MIMHI, SKE
MOCHJIA€ KOMaH/IH, 1 BEJICH1 - MPHUCTPOI, SAKI I[1 KOMaHIA PUHMAIOTh 1 BIAMOBIAAIOTh
HA HHUX, SKIIO HEOOXiMHO; KOXXEH 3 BEICHUX TMPHUCTPOIB MIIKIFOYAETHCS
Oe3nocepeaHbo A0 3aranbHoi mmHU. [IpoTokon 1-Wire He ckiaaHuii B peaniaiii
OJHAK JOCHTh YYTJIMBHH 10 Yacy 110 nepemkona. Takox 1-Wire He mpru3HadeHUI 1715
nepenadyl BEIMKUX 00’ eMIB iHGopmalli Ta s MBUAKICHOTO OOMIHY JaHUMH -
MakcuMaiibHa NBUAKICTE 9600001/C.
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¢VD = Voo

Master 4.7k
data

¢VDD )“VD D

J_ data data data
Slave 1 Slave 2 Slave 3
1 1 1

Pucynok 1.7 -IIpuknan minkirO4eHHsS BEAYIOro 1 BEEHUX MPUIajIiB
3a potokojom 1-Wire

[Iporokon 1-Wire onucye Qpi3uuHMA, KaHATbHUM, MEPEXKEBUM 1 TPAHCTIOPTHUIN
piBHI B3aeMomii. Ha ¢pizmaHOMY piBHI JAIOTHCS OMHCH METOJIB 3B'SI3KY, BUMOTH JIO
IMHA JaHUX 1 KUBJIeHHIO. KaHanpbHUN pIBEHb OMHCYE CTIOCOOM YWTAHHS 1 mepenadi
OITIB MO MNpOTOKOJy. MepexkeBuil piBEeHb BU3HAYA€ METOJM aJpecallii 0 pIBHHUX
npucTpoiB Ha JiHii. HapemTi, TpaHCOpTHUN piBEHb ONHCYE (PYHKIIOHAIBHI
KOMaH/11, BUKOPUCTOBYBaHi npuctposimu 1-Wire,

OOwmin HbopMaIlEl0 BeneTbcs TaM-ciaotamu (60 MKC): OOWH TalWM-CIIOT
CIYyXHUTb 111 0OMiHYy oaHMM OttoMm H@opmaui. JlaHi nepenatoTecsi OIT 3a OITOM,
MOYMHAIOYH 3 MOJIOJIIIOTO OiTa MOJIOIIOrO Oaifra.

[lpu oOMmiHI 1HDOpPMaIlEI0 Beayduil IHIIIIOE€ 3B's30K Ha OitoBomy piBHL Lle
O3HaJae, IO Tepeaadya KOXKHOTo Oira, HE3aJeKHO BiM HampsAMKy (mepemada abo
NpUiioM), IOBUHHA OYTH HII[IIOBaHA BEyUYHM.

1.3.6 Ananoro-undposuii nepersoprosay MCP3001
10-po3psnnuii ananoro-mudposuii nepersoproray (ALIT) MCP3001 noennye
BHUCOKY MPOAYKTUBHICTb 1 HU3bKE €HEPrOCIIOKMBAHHS B HEBEIMKOMY KOPITYCi, 110
poOuUTh Horo 1neaibHUM 17151 BOymoBaHUX nporpam kepyBanHs. MCP3001 mae
apXITEKTypy MOCIIIOBHUX pericTpiB anpokcuMaltii (SAR) 1 mocaimoBHuit iHTep eric
SPI, mo BiAMOBiTaE MPOMHUCIOBOMY CTaHIAPTY, 110 A03BOJIsIE qoaatu 10-po3psimHmii
AIII o 6ymp-skoro mikpokoHTpoJiepa PIC®. MCP3001 mae 200 Trc. BUOIpok B
CEKyHy, | BXITHUI KaHall, HU3bKE EHEProCIOKUBaHHS (TUIIOBUM PEKUM OUIKYBaHHS
5 HA, TuntoBuit akTuBHAMA 400 MKA) 1 TOCTYITHHAN Y 8-KOHTaKTHUX Kopirycax PDIP,
SOIC 1 TSSOP. 3actocyBanns st MCP3001 Bkimrouaroth 301p JaHUX, KOHTPOJIBHO -
BUMIPIOBAJIbHI MPUIaU, OararokaHallbHI peecTpaTopu JaHux, npomuciosi 1K,
KEpYBaHHs IBUT'YHAMHU, pOOOTOTEXHIKY, IPOMUCIIOBY aBTOMATH3ALII0, PO3YyMHI
JaTYUKH, TIOPTATUBHI IPUJIAIA Ta TOOYTOBY MEANYHY TEXHIKY.
XapaKTEepUCTUKMU:
e 10-po3psgna po3aiibHA 31aTHICTS;
e Bubipka Ta yrpuMyBaHHs Ha 4iri;



[locninoBHuit HTepdeiic SPI;

Omnepartist 3 0JTHOTO JixKeperna skuByieHHs: 2,7 B - 5,5 B;
MBUAKICTh AUCKpeTu3altii 75 x/c npu 2,7 B;
[IpomucnoBuit Temneparypuuii giana3on: -40°C mo +85°C;
8-konTaktHui ITakeTn PDIP, SOIC, MSOP 1 TSSOP.

3acToCyBaHHS:

Iarepdeiic naTumnka;

KepyBanns nporiecom;

301p naHuX ;

Omnuc cucTeM, 110 MPaloTh Ha Oarapel.

v Voo

REF

IN+
IN—

B
7] CLK
6 1D,
5

LOOEdOW (

4 W b

Ve, | CS/SHDN

Pucynok 1.8 - Po3minoBka npuinaxy MCP3001
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2 MPOEKTYBAHHS EJJEKTPUYHOI MPUHIIMIIOBOI CXEMHA
2.1 Po3poOka cxeMH eJIleKTPUYHOI MPUHIMIIOBOI MiKPOKOHTpOJIepa

VY nmporeci npoekTyBaHHs OYAb-IKOTO MPUCTPOIO, POPMYETHCS HAOIP TEXHIYHOT
JOKYMEHTAIlii 10 MpOMY TPUCTPOrO. B TEXHIUHIN JTOKYMEHTAIlli OTNCYEThCS
napameTpu, podoTa MPUCTPOI0, HEOOXITHI JIJIT BUTOTOBJICHHS KOMIIOHEHTH Ta METOIU
13aco0u HamaroKeHHs QYHKIIOHATLHUX MOKJIMBOCTEH MPOEKTOBAHOTO MPUCTPOIO.

OnHuM 13 HAMBaXIMBINIMX PO3AUIIB TEXHIMHOI JIOKYMEHTAllll SIBISETHCS
MOJIaHHS €JIEKTPUYHOI MPUHIUIOBOI CXEMHU MPOEKTOBAHOTO MPUCTPOIO.

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(hEeHCHUX pPO3‘€MIB, TOIIO...) Ta iX B3aEMOJII0 OJWH 3 OJJHHUM.
[TigkTroYeHHS KOMIIOHEHTIB CXEMH OJIMH JI0 OJTHOTO BITOOpaXae€ThCsl JTHIIMH. 3TITHO
i€l cXeMu BIIOYBA€ThCSl PO3BEACHHA JOPLKOK HA IUIAT1 y BIAMOBIIHOCTI IO JIHIHA
MTKTIOYEHHS, 300paXXEHUX HA CXEMl, Ta MOHTaX 1 MaiKa €JIEMEHTIB MTPOECKTOBAHOTO
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. Jliana3oH Hampyru >KMBICHHS JJI TaKUX MPUCTPOiB ckiagae Big 1.5 mo
5.5B, a ctpym - nocTiiHui. 11 miAKIIOueHHs [IUPPOBUX MPUCTPOIB 10 Mepexi 2208
BUKOPHCTOBYIOTHCSA TpaHC(OPMATOPHI, IMITYJIbCHI, KOHJIEHCATOPHI OJIOKU >KUBJICHHS
Tomo... JIo Ckiany HaMMpOCTINIOi CXeMH BXOASTh: MOHWXKYHOUUN TpaHcdopMarop,
TIOMHUN MICT, €NeKTPOJITHYHI KOHIEHCATOPH Ta MIKpocxXxeMa crabutiamii (JIuB.
pucyHok 2.1).

| DD1
~220V i L7805 [T @
|
I
= | —cz2 SV

I * :
Pucynok 2.1- Cxema ctabutizarlii )KUBJIEHHS JJIs1 ITUGPOBUX MPUCTPOIB HA

OCHOBI MIKPOKOHTPOJIEPIB

KimouoBuMm enemenToMm B AaHii cxemi € ctadinarop L7805. Icnye nBa Bumm
crabiizaropa 7805: 3 ctpymoM HaBaHTakeHHS 10 1A 1 mamomoTykuuii 78L05 3
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ctpyMoM HaBaHTaxeHHs 10 0,1A. Kpim Hux € npomipkHuii Bapiant 78MO05 3 ctpyMom
HaBaHTakeHHA 710 0,5A.

€wmuicte Cl Ha Bxoal ctaburidaTopa HEOOXiTHA UIA  3MVIAOKEHHS
BUCOKOYACTOTHMX 3aBaJl MpHU Mnojaadi BxigHO1 Hampyru. €MHicTh C2 Ha BUXO.I
cTabu1i3aTopa 3a/1a€ CTAOUILHICTh HAIPYT'W NPU PI3KIMA 3MiIH1 CTPYMY HaBaHTaKEHHS, a
TaKO’K CYTTEBO 3HWXKYE aMIUNTyQy myibcamid. Jlns #oro HopMambHOI poOOTH
Hampyra Ha BX0J1 MoBWHHA OyTH y miama3oni 10-20 B.

Jns ¢dopmyBaHHS Hampyrd TakoTO PIBHS BHKOPHUCTOBYEThCS OAHO(DA3HUIA
TpaHcopmarop Ta aiogHui mict. [{nsg Toro, mo6 cpopmyBaTi HEOOXIAH1 YMOBH ISt
po6otu MKC HeoOXimHO miepeadaduTH IKepesio IMITyIbCIB CUHXPOHI3AIIi.

B wmikpokonTponepax cimeiictBa PIC16 mnepenbaueHo jekuibka THIIB
rereparopis. Jns PIC16 xopuctyBau Moske 3amporpamyBatd JBa KOHQIrypariiHux
61t (FOSC1 1 FOSCO) ansa Bubopy oaHoro i3 othphox pexkumis: RC, LP, XT, HS.,
ne:

RC — reneparop nHa R C-nani;

XT — cTanaapTHUN KBapLOBUN IE€HEPATOP;

HS — BuCOKOUacTOTHMIA KBapIIOBHI reHepaTop;

LP — Hu3pKO9acCTOTHHI MajIoi TIOTY>KHOCTI T€HEpaTo.

B pexumax XT, LP 1 HS go BuBomiz OSCI/CLKIN i1 OSC2/CLKOUT
MIKTIOYAEThC KBapIIOBUM 00 KepaMIdHUN pe30HATOP.

DD
1 rA2 RA1 8
—2]RrA3 rRAO >4 C1
3 16 I
—21rRA4 osc1 =2 | a I
4 15 = MHz
RAS oscz2[2— ] T
“ige vdd P12 co
1

Pucynok 2.2 - Cxema TakTyBaHHS MIKpOKOHTpOJIEpa

JIns migkITroYeHHsT pe30HaTOpa BUKOPHUCTOBYETHCS THUIIOBA CXeMa BUPOOHUKA.
€MHICTh KOHJCHCATOPIB MOBUHHA OyTH B iHTepBadi Bim 15 mo 22 nd, oauH BUBII
SKUX MIIKITI0YAETHCS 10 PE30HATOPA, a HIIHMKI 10 3eMJIi.

Y npuctpoiB, nmoOyJ0BaHMX Ha OCHOBI MIKpOKOHTpOJEpIB mependayeHuit
MEXaH3M amapaTtHoro peceTyBaHHs. Y MikpokoHTposiepiB PIC16 BuBim, 1o
NPU3HAYCHUN NJI1 pydHOro mepesamycky HasuBaeThesi /MCLR. AkTuBHUN CUTHAI
ISl CKUIaHHS — Iie curHai jorigHoro 0, mo momaerbes Ha Bxinm /MCLR  mpwm
HATUCKaHHI KHOTIKU S1.

st 3miam niporpamuoro 3abesnedeHHs MK BukopuctoByerbest po3‘em ICSP.
Januii po3‘em, K 1 OJHOIMEHHHI TPOTOKOJ OOMIHY, TO3BOJIIE€ 3MIHIOBATH POOOYi



22

napaMeTpu MIKpOKOHTpoJjepa 0e3 BWIydeHHs Horo 13 npuctporo. Ilpu npoumBanHi
MiKpokoHTposiepa Ha HOKKY /MCLR momaetscst curaan pisaem 15B. Jlanmii curaan
MO3HAYEHO Ha po3‘emi gK Vpp. 3aAlloeTbesi MeEXaHBMY JAOCTYIy JO MaMsiTi
MIKpOoKOHTposepa. Jlani mepepatotbess mno JHiI Data na BuBim PGD
MIKpOKOHTposiepa, mpu mpoMy 3 JiHii Clock po3‘emy ISCP mnocrtymae curnan
TakTyBaHHsA. Jlanuii curHan mnpuiiMaetscsi BuBogoM PGC MiKpokoHTposepa, Ta
BIATIOBIAE 32 KOPEKTHUH 3aIlKC Tporpamu y MiKpokoHTpojep. Curnam Vss 1 Vdd
3a0e31e4yI0Th CTAaHIAPTHY HAMIPYTY KUBJICHHS 11 MIKPOKOHTpoJepa piBHeM +5B.

Ha enexTpuuHiii NpUHIMIIOBIA CXEMI MMOKa3aHO SIK B3aEMOJIIOTh PI3HI BY3JH
MDK CO0O0 Ta SKI KOMIIOHEHTH BHKOPHCTOBYIOTBCS JIJII TOOYIOBH IPOEKTOBAHOTO
OPUCTPOIO. 3riTHO 1B LIEI0 CXEMOIO y MOJANbIIOMY (POPMYBATUMETHCSI MPUHIUI
poboTH yCci€i CHUCTEMH Ta aIrOpuUTM (PYHKUIOHYBAaHHS MIKPOKOHTpOJiEpa, SK
OCHOBHOTO BY3J1a KEPYBaHHS.

[IpucTtpoi BBENEHHSI/BUBEAEHHS — 1€ PI3HOTO poay mepudepiitHi MOIy, Kl
MIIKITIOYAIOTECS 10 (PYHKLIOHAJHHO 3aBEPIICHOr0 MPUCTPOIO ISl  KEpyBaHHS
po0OOTOO 1FOTO MPUCTPOIO Ta OTPUMAHHS H(pOPMALlil TPO BUKOHYBAHI HUM (DYHKIII.
Hanpuknan, nis [1IK TakuMmu npucTposiMu € KiaBiaTypa, MUILKA (IIPUCTPOI BBEIECHHS )
Ta MOHITOpP 1 TIpUHTEP (MPUCTPOI BUBSACHHS ).

JlJis  MIKpOKOHTPOJIGPHUX CHCTEM HOMEHKJIAaTypa MPHUCTPOIB BBEICHHS YU
BUBEJIEHHS Jenlo Hia. [IpuctposimMu BBOly KpiM KJiaBiaTypH (KJ1aBiaTypHOI MaTpuill)
MO>YTb OYJIY pI3H1 JaTYHUKU — TEIJIa, BOJIOTOCTI, 3arazoBaHocTi, [Y-naTuuku, To1o. ..
B cBo10 uepry mpuctpoi BUBOY TakoX HE 00MexytoThcsi MoHIropoM. st MKC e,
— SK mpaBwio, — 3HakocumBOJIbHI abo rpadiuni PKI, CCI, akycTuuHi eneMeHTH
(Oinepu, AUHAMIKY), HABiAb 3BUYANHI CBITJIO IO IH.

HaiimpocTimi 13 1UX MNPUCTPOIB BBEICHHSI/BUBEACHHA IHTETPYIOTHCS B
MPUCTPINA Ta MITKITIOYAIOTHCS 0e3T0CcepeaHbO A0 TMOPTIB MIKPOKOHTPOJIEpa, MPOTE € 1
TaKi, IJIs MTKIFOYEHHS SIKUX BUKOPUCTOBYIOThCS IHTEP(EHCHI PO3‘ €EMH.

[urepdeiic — y MIKpOKOHTPOJIEpHIA TexHIll — 1 Ha0ip MPOBIAHUKIB, SKI
BUKOPHUCTOBYIOTBCSl JJI1 MIAKIIOYEHHS 30BHIIIHBOTO MPHCTPOIO BBOAY/BUBOLY Ta
3a0€3MeuyIoTh peal3aliio MPOTOKOYy Iepeaadi AaHuX. K mpaBuio, Taki TPYyIH
MIPOBITHUKIB 00 ‘€THIOIOTECS B MEXaX OJIHOro po3‘eMy. Hampukianm, ayid 30BHIMIHIX
npUCTPOiB, skl npamoTs 1o USART/RS-232 nmpoTokomy, rpymna NpoBIIHUKIB, sSKa
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 )KUBJICHHA MIKPOKOHTPOJIEP MOKPOKOBO BUKOHYE MPOrpamy, IO 3aKiafeHa y
yoro nam'sate nporpam. [lepumm eranom € HiiaI3amn s DOPTIB MIKPOKOHTPOJIEpa Ta
1oro BOyZOBaHMX MOJYJIB. AKTUBYEThCS IHTEp(]elc 3B'S3Ky Ta BUKOHYETHCS OOMIH
JAHWMH.



23

it >35> = wxu REBAZBEESB
| [ 11 ]-HlH-I—HHI -
= RI2.0) l DI7.0]
DD3 1] | g3
DI7.0| |
i L1 PP MELR NV pp '4'
LN RAbAN) P—
12 3 dpRsiaNts raLav P— s
MCLR iy L Y Raz/AN: H—
3 7 i =
= RALANI R = Il ) pwarane RAJANIEE
2 Ravam RSP | [* Houaa HE ] riians RA#TOCKI ['—
2 <l
RAZANZ b= g P RBuANID RAs/ss T —
= Ravans RS e L3 L ANtz REDANS PE—
3 | i s
RA4TOCKI [ 2 vag RE1AN f—
; W DS18B20 W | 5 wn
RASISS A= Vs REZIANT F— y
. ] - vad [
Ya HBop== ?"SH Rj2.) kDT
o5 n . it
RATICLEIY Vil |- I e Vis ﬁ_
= RAGCLIOUT vis 2 LY P cLKIN B2
+5B CLIO ] LR P J
nemmxm i cukour
I TRAMT : — J
i [ UART g "
RO ReRTOCK [ 2 pemy ROUTICKE f—
16
2 ke He S'HJII[L pesnx RCICCF —
Ml . 7
B peascriser Daf M RCS/STH reveer H-
1 e LI
PHCIEREG — RS RCYSCK —
S 2 s R
MCP3001 idem Rt L

PICIGF&TT

PucyHok 2.3 - Enexrpuuna npunnumnosa cxema po6otu Cuctema Mmoritopunry U ta T

Tabmuist 2.1 — Ilepeik eneMeHTIB eeKTPUYHOT MPUHIUIIOBOI CXEMH

N2 T/I1

Ha3Ba eiementa

Ilo3zHauenus

Howminan

Tpanchopmatop

TR1

220B

JioiHMi MIiCT

VDS1

D13A4

Perynsarop Hanpyru

DD1

7805

1

2

3

4 KBapiiesi pezonaropu 71,72 AMI 1

5 Konnencarop Cl 100mMk D

6 Konnencarop C2 10mMKxD

7 Konnencaropu C3,C4,C5,C6 15n®

8 Pesuctopu R1,R2 10xOm

9 Pesuctopu R3 4K7xOm

10 MIkpOKOHTpOJIEpU DD2,DD3 PIC16F886,

PIC16F877

|
|

[udposuit TepmoaaBay

IC1

DS18B20

[y
N

1-psnxosuii PKI

LCD

LMO16L

=
w

Kno MKa-IepeMUuKad

S1,S2

SK1-53

[N
SN

Ananoro-unpoBuil NepeTBOpPrOBay

1C2

MCP3001
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2.2 CtBopenns npoekty B cepenopunsi PROTEUS VSM

BinbmiicTe pagioaMaTopiB CTUKAIMCS 13 CUTYaIli€l0, KOJU 3a OpakoM JOCBITY
YU TPUCYTHICTh MOMHIJIOK y cxeMi abo 3K 3a HIIMMH OOCTaBHUHAMH, IICYBAJIU
paaloeNneKTPOHHI KOMIIOHEHTH.

3'sBUiIacs BeMMYE3HA KUTBKICTh IPOTPaM CUMYJIATOPIB, IO 3aMIHIOIOTH PealbHi
pamioaeTan ¥ mpuiaanu, BIpTyalbHUMH MoAenaMu. CUMYISTOPH JTO3BOJIAIOTH, 03
30MpaHHsl PEATHHOTO MPHUCTPOIO, HAJTATOJUTH POOOTY CXEMH, 3HANTH TOMUJIKH,
OTPUMAaHI Ha CTaJlii IPOEKTYBaHHS, 3HATU HEOOX1IHI XapaKTEpUCTUKHU i1 6araro 4oro
immoro. Oxniero 3 Takux mporpam € PROTEUS VSM.

Proteus VSM cknamaetscs 3 aBoX camocTiiHux mporpam ISIS ta ARES.
ARES 1e TtpacupyBalbHMK JPYKOBAaHUX IUIAT 3 MOJKJIMBICTIO CTBOPEHHS CBOiX
016mioTek. 3amyck nporpamu BinOyBaeTbesi 3 MeHio Ilyck — I[Iporpamu - Proteus 7
Professional - ISIS 7 Professional. [lpu 3amycky mporpamu 3'SBISIETECS OCHOBHE
BikHO Tiporpami ISIS 7 Professional.

HaitOinpbiimii  mpocTip BiaBeaeHui mif BikHO penaryBanHs EDIT WINDOW.
Came B HbOMY BiZOYBAalOTHCSI BCl OCHOBHI IMPOLECH CTBOPEHHS, pEIaryBaHHsA U
HAJIarOJDKEHHS CXEMH MPUCTPOoro. JIBopyd yropi ManeHbKe BIKHO TOIMEPETHBOTO
nepersiny Overview Window 3 #oro J0momMororo MokHa MepeMIIyBaTUCs 10 BIKHY
penaryBaHHs (KJIaljarouu JIBOIO KHOMKOI MHUIII MO BIKHY MOTIEPEIHBOTO MEperisiay,
MO>KHa TEpEeMIllyBaTH BIKHO peJaryBaHHsA 3a CXEMOIO, SKIIO 3BHYAMHO cXeMma He
BMIIIAETbCSL y BIKHO). [lepemilyBaTu BIKHO peJaryBaHHsS 3a CXEMOIO MOKHA IIIe
yrpuMytoun HatucHyToi kHomky SHIFT Ta pyxatroum KypcopomM Muim Mo BIKHY
penaryBanHs. HaOmuxyBatu ¥l BiIJaIATH CXeMY Y BIKH1 MOkHa KHomkamu F6 i F7
a0o x kojecoM mull, F5 neHtpye cxemy y BikHI, a HaTuckaHHA F8 migranse po3mip
CXEMH TII-BIKHO pelaryBaHHS.

Fa LIMTTELFD - IS Profedilsail (Deme )

Fle Wew £ Lty Toon Omsgr Gmgh Souron Dwissd Tomplote Systoe [ield

Nl 80 | B $RERO || ip STEE Y RRHIE

oIF - ai=4= =

: >

B

. + &

[

i

L i

= el

o

- e

" = ot (s
e DEvicEs |

ol =t [T r I winlm mo0T SHEET 4 C 0 T~

PucyHnok 2.4 - OcHoBae BikHO nporpamiu ISIS 7 Professional 1 BikHO
HOTIEPETHBOTO TIEPETIITY.
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[1in BiIKkHOM momepenHboro mneperisny 3Haxoautbes Object Selector - crmcok
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, Yepe3 MIKTOTpaMM Kl 3HAXOIAThCSA M 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 CHUMYIBIIIEIO - BUTISIIAE SIK
maruitobponna i ¢ymkuii Taki x: IYCK , ITIOKPOKOBUI PEXUM,
[MTAY3A,CTOIL.

| L p SRR ' 1

O &t AODOT SHEET 1 P R T

PucyHok 2.5 - [lanens kepyBaHHSI IHTEPAKTUBHOIO CUMYJISIIELO.

Cepenouimie PROTEUS  mae BemuuesHy — OI0MIOTEKY — €JIEKTPOHHHUX
KOMITIOHEHTIB. Bci enemenTtn mepedyBatoth y 0i6mioTeni komnoHeHTB. 100 10 Hel
notpanuT nmoTpioHo nepeitu B peskum COMPONENT (koMmoHeHTH), HATUCHYBIITH
BiinoBinHy niktorpamy P (Pick devices) a0o nBidi KialHyBIIM JIBOIO KHOMKOIO B
noJii Bubopy komnoHeHTiB Object Selector.

KommnoHnenTr MoO’kHa BHOMpATH IO KaTeropisix, Ta y CIHCKY. 300paxXeHHS
KOMIIOHEHTa 3'SBUTHUCA Yy BIKHI momnepenHboro mneperysany. o0 po3micTutu
KOMIIOHEHT Ha poO0YOMY T0JIl MOTPIOHO HABECTU KypCOp MHILI Ha MOTPIOHE MicIIe 1
KJIAI[HYTH JIIBOIO KHOTMKOIO Muiil. [1l00 3’ €nHaT BUBOIU KOMIIOHEHTIB TIPOBITHUKOM
NOTPIOHO MABECTH KypCOp MHUIII 0 BUBOAY KOMIIOHEHTA, MICIS TOSBU HAa BUBOJL
KOMITOHEHTA XpeCTHKa MOTPIOHO KIJIAITHYTH JIIBOIO KHOTIKOIO MHIIII 1 IMTIIBECTH KYypCOp
MHUIII 0 BUBOAY IHIIIOTO KOMIIOHEHTA.

== Pick Devices RIx
Macka Pesynerares [B25] M POl e
| YeTpoteTeo | Bufindorera | Ormcassss A PO HE BEalpEHO 4R MPOCheTT
Cnoed uemiron 555 AMALOG Tirer/Ozcilaton
Tebss PP e TS AMAEOG CMOS Timet/Oscillaior
TBIS AMALOG B Froed 14 Posilive Powes Supply Regudato
Kareropus ~ |7806 ANALDG BV Fioed 14 Positive Powes Supply Feguiator  PCB Tpacssorp:
[EBee kaTeropa] A TEOE AMNALOG B Feeed 1A Positree Powess Supply Fegulaton
Ha Nmtmmw TEIS ANALOG 9 Froed 14 Positive Posser Supply Regulato
Analog TED ANALOG 1OV Fived T Pozitive Power Supply Flegulst
Capacilors |z AMALOG 12V Fied 14 Posilive Power Supply Regulat
CHOS 4000 senes TEIS AMALOG 15V Freed 14 Posilive Power Supply Regulat oy
Cmﬂ@‘? Tea AMALOG TEY Freed 14 Positive Power Supply Regulat - “ -
Laplace Primitrves TR 24 ANALOG 24V Fsed 100mé, Positive Power Supply Fleg I-
ﬂ*ch-’“fg' 76540 AMALOG 1,54, Univarzal Switching Regulstor Subsyste & e e
Mfc“““ﬁ'uce-sm It 7505 AMALOG 5 Fioad 14 Megative Power Supply Fegulat b2
e i 7906 AHALDG B Feoed 14 Negative Power Supply Regulah
ey 7908 ANALOG B Feosdl 14 Negative Power Supply Regulah & a
Opatationsl AmpdRas 7903 AHALDG A Frced 14 Negative Power Supply Flegulat |\
Mrdnelacinnme: - o AMNAEOG TOV Fied Ttk Hegatnee Powser Supply Fleguls
Mz AMALOG T2V Fieed 1, Hegative Power Supply Regulz
Pl aneropist 7915 ANALDG 15V Fined 14 Negative Power Supply Reguls
m 3313 ANALOG TEY Fred 14 Negative Power Supply Regule
Disginy Dibrars 7%3 EHARS a9 Bl Mahieratiys CovatarelSiends
i a2 ANALOG 12V Fixed 100mé. Negative Power Supply Re | || Dreewa
[WERESN PSP TS5 AMNALOG 28 Fiveed 11080vmé Heoathee Power Suool Re

Pucynoxk 2.6 - bibnioTeka e1eKTpOHHUX KOMIIOHEHTIB.
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Jna toro, mo0 neperiasiHyTH poOoTy cxemu, HeoOxigHuil BuxyiHuii HEX-
daiin. Cepenosume PROTEUS nigtpumye 6araro 3aco6iB po3pooku, cepen Hux 1 HI-
TECH Ci xommumatrop 1 CROWHILL PIC BASIC 1 BASIC STAMP. Ilonepentso
BUKOPHUCTAHHIM

HEX-daiin

— Voo
a2l o
@ @ 6N

DS18B20

MOBUHEH
nporpamyBaHHs MIKpoKoHTpoJiepis Bin pipmu MICROCHIP, a came MPLAB.

R1

47

OyTu

CTBOPEHHUU 3

CCpCAOBHIIICM

LCD1
LMozoL
wouw
wow ‘ﬂg Qr NMOTU O
>>>» EEw OoOODOOOQOO
U4 Al 3 [ w oo ‘-wU:C___ *
-g—- RE4/ANI1IPAD REAMCLANPP ptm U3
RESANIATIC 33 i N Ik
7 REOTNT CUCLKIN fm
goi— REGACSPELK RADIANDULPWLIC2ING- % 34 RZ? i OS%SZ,JL?{BU@ 14
= RETACSFOAT RATANYCIZING- pmme 35 Snthaidl B
PR s dilubic A == REZ MCLRNEOTHY fme
4 RAZIAN2IVREF-/CVREFIC2ING |—— 3 _{ rearcu
| FCOTIOSOMICKI  RANANSNVREF4ICTINY (— i P RAtAND =2
==— RCIIT1CSICOR? RAATOCKUCIOUT == 30 | cas RAtAN1 =2
JTE Dl RASNASSICIOUT 1 2 _{ REBPGC RAZIANZVREF- f——
= ReaiscruscL RAGIOSCZCLKOUT f—= 4| ppmmen RAANANERERT |2
——| RC4isDusDA RATIOSCAICLKIN f—= ' RuaTock! |8
== RCHE00 15 26N Ll
I ——{ RCOT 1 RASIANASES frmtm
] RCAITHICK RBDANIZINT f—21 (T Of’?’i Sy s
18 = 72 = RCUT10SIICCP2
= RCTRKOT RE{ANTDIPICICIZING: == 17 acaccr Ty
Ra&.wg,geﬂm? 2 .._g RCAISCKISCL RETIANEAIR -—--?u
ANSIPGMICIZING- f—— ..._.fl1 RCASDIISDA RE2IANTICS ==
FICT5FE85 f5— RCAISD0
St RCBITHICH
= RCHRNIOT
g
<— ROOPSPD
=—] RO1/PSP1
S| RO2PSP2
£ ROAPSP3
3'3— ROAIPSP4
£5—| ROGPSPS
;T RDE/PSPS
= ROTPSFT
PICTEF877

Pucynok 2.7 - JlocmimxyBaHa 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 00YHCIIIOBAJILHOTO TPOLIECY, 10 000B'S3KOBO MPUBOIUTH A0 PO3B'sI3aHHS
MEBHOTO KJACy 3aaad MICHsA CKIHYEHHOTro 4uuciia omepamiid. [lpuw  HanmcanHi
KOMIT'IOTEPHUX MPOTpaM aICOPUTM OIUCYE JIOTTYHY MOCTIAOBHICTH oneparid. J{is
BIBYaJIbHOT'O 300pa)KEHHS ITOPUTMIB 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 UX 3MiHHUX. Po3ain mporpamu, y sikomy BinOyBaeThCs
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 OJOKOM PIEHTUYHUX OIepalii Ta 300paxyloTh Yy BUIUIIAL
mecTUKyTHHKA. [lle omuH po3ail, MmO € MOMMPEHWM Yy TMporpaMax — Iie PO3JIUT
BUKOHAHHA MiAIporpaMu. 300paxyeThcsi BIH y (QOpMI MPSIMOKYTHHKA 13 JBOMA
BEPTUKAILHUMH CMYTaMH M0 Kpasix (Irypu Ta 3allMcoM y HbOMY Ha3BU MIINPOrPAMH.

Koxen anroputm € cnuckoMm 100pe BU3HAUEHUX HCTPYKIINA SIS PO3B'sI3aHHS
3anayvl. [louynHarouu 3 MOYATKOBOTO CTaHY, 1HCIpyKu11 ITOPUTMY OTIHCYIOTh MPOTIEC
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 MPOIYKTY 3 TOTOBUX OJIOKIB - IMAIIPOTPaM.
Ako Bco poOOTy mporpamMu po3MICTUTH y BEKTOpax IMepepuBaHb, TO OCHOBHHUMN
JIOJIaTOK HIK HE BiIUy€ BUKOHAHHA (PparMeHTIB CyCiIHIX migmporpam. ['onoBHe
BU3HAYUTH MO>KIJIMBOCTI aniapaTHOl YaCTHUHHU.

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

[Ticns BKIIIOYEHHS JKUBIICHHS CEpBICHAa TMporpamMa TMOYHHAE MPOBOAUTH
Himarkaniro. Ha mnodarky mnporpaMu NPUKPILTIOETBCS — hailr 0100 TEeKH
MIKpOKOHTpOJIepa, IICJIS YOro OTOJIOIIYIOTHCS OITH MOPTIB 1 PEricTpU IMaM'siTi, SKi
BUKOPHUCTOBYIOTBCA B Tporpami. MIKpOKOHTpoJiep Ma€ BUIbHI JJIsl 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;
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® BITHOBJICHHS PEXUMIB POOOTH CHUCTEMH, BCTAHOBJICHUX y TOMEPEIHBOMY CEaHCi
poOOTH IUIIXOM 3YUTYBaHHS BIINOBIAHUX napamerpiB 3 EEPROM-nam'siTi;

® BUKOHAHHS MIANpOTpaM, NMPHU3HAYCHUX MJI1 HAJAIITyBaHHS BCiX mepudepiiHux
MOJYIIIB 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
BHUKOPHUCTOBYETHCS B IMMPOTPaMi, 1 Ma€ IIEBHUM 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 po3ymiloTh IM'st perictpa, ado aapecy KOMIpKMA Tam'aTi, /1€ B MpOILECi
BUKOHAHHS MporpamMu Oye THMYacoBO 30epiraTucs 3a3falieriib HeBiTOMa BEJIMUHHA,
a00 MPOMDKHUN pe3yJbTaT O0YUCIICHD.

( Din - ) : . :
IlouaTor Dout MouatTox

A AT M!C IHILNIAJTIBALIA MK
HANSMUY Dal LR LD HAJTATYBAHHS NOPTiB
MSSP UART, SPI1 MSSP UART
y OTpuMaHHA JaHUX
3 Ul na U2
OrpuMaHHH JAHHX
3 MCP3001 va DS18B20
Y
‘r [Miarororka ganux
119 BHBEJICHHA HA
3anue TAHHX 1-paaroeuii PKI
¥ 3minmni
A

Ilepeaaua orpumanoro
3uaveHHA Ha U2 Kineus

Pucynok 3.1 - briok-cxemu po6otu Cuctema moniropurary U ta T
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3.2 KongirypyBanHsi npucTpoio 3 Bukopuctanusm gupektusu _CONFIG

CimeiictBo MikpokoHTpoJsiepiB PIC16 wmae Hablp cnemianbHUX (YHKIIIH,
NPU3HAYCHUX U1 PO3MIMPEHHS MOXJIMBOCTEH CHUCTEMH, MIHIMI3allii BapTOCTI,
BUKJIFOUCHHS HaBICHHX KOMIIOHEHTIB, 3a0e3McueHHS MIHIMAJILHOTO
CHEPrOCTIOKUBAHHS 1 3aXUCTy Koay Bin 3umtyBaHHsa. B PIC16 peamizoBani HacTymH1
crieliaTbH1 PYHKIII :

BUOIp TUITy T€HEPaTOpa;
CKUJIaHHS,
cXeMa CKUJAHHS TI0 BKIIFOYECHHIO JKUBJICHHS ;
taiimep ckunanns (DRT);
cropoxoBuii Taiimep (WDT)
PEXHUM NOHMKEHOTO eHeprocnoxuaHHs (SLEEP);
3aXHMCT KOAY Bl 3UUTYBaHHS;
o1tu ineHTudikarii.
B perictpi koH}Irypailii onucyroThes 01Th KOHQIrypailii, B Kl BXOSTh:
01T 3aXUCTY
01T 103BOJTy pOOOTH TaliMepa BKIIFOUCHHS KUBIICHHS
01T 103BOJTY pOOOTH CTOPOKOBOTO Taiimepa
BUOIp TUITy reHeparopa
bitn koHdirypanii 3agatotecs 3a nonomororo aupextusu _ CONFIG.
@dparMeHT 3aroJjioBKy MPHU HAMMMCAHHA Iporpamu i1t MikpokoHTpoJiepa PIC16F886 3
BUKOPUCTaHHIM MOBH C:
__CONFIG (FOSC_XT & WDTE_OFF & PWRTE_OFF& MCLRE_ON &
CP_OFF& CPD_OFF & BOREN_OFF & IESO_ON & FCMEN_OFF& LVP_ON&
DEBUG_OFF );
__CONFIG(BOR4V_BOR40V&WRT_OFF);
@parmMeHT 3aroJioBKy IpU HAITMCaHHS IPOrpaMu JJIsl MIKPOKOHTpoOJiepa

PIC16F8&877 3 Bukopuctanusam MoBu C:
__CONFIG(FOSC_XT&WDTE_OFF&PWRTE_OFF&CP_OFF&BOREN_OFF&L
VP_OFF& CPD_OFF & WRT_OFF &DEBUG_OFF);

3.3 HanmcaHHs Kepyl4oi MporpamMu /1Jisi MiKpOKOHTpOJiepa

[licns BKIIOUEHHA KUBJICHHA CEpBICHA TMporpaMa TOYMHAE MPOBOJUTHU
HinlanBanio nanux. Ha mouatky mporpamMu NpUKPIUTIOEThCS (ailm 010110 TeKu
MIKPOKOHTPOJIEPA, MICJSI YOro OTOJIOUIYIOThCS OITM MOPTIB 1 PEricTpu Ham'siTi, K1
BHKOPHUCTOBYIOTECSI B Tporpami. JlaHwid THIT MIKpOKOHTpOJIepa Ma€ BUIbHI JIJIS
BUKOPHCTAHHS KOMIPKU MaM'siTi 1, 00 MpU KOKHOMY 3BEPHEHH1 O MEBHOI KOMIPKHU
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HE OINUCYBATH ii afpecy, Ta MOJETIUTH (POPMYBAHHS NPOrpaMu - MPUCBOIOETHCS 11
Ha3Ba.

V noHATTS HIiaI3aIl BXOIUTh:

MIPUCBOEHHS MOYATKOBUX 3HAYEHBb BCIM 3MIHHUM MIPOTPaAMU;

HaJTAITyBaHHS BCIX BHYTPIIIHIX CUCTEM MIKPOKOHTPOJIEPA;

BIIHOBJICHHSI PEXUMIB POOOTH CHUCTEMH, BCTAHOBJICHHX Yy MOTEPEIHBOMY
ceaHcl poOOTH LUIAXOM 3YUTYBAHHSA BIIMOBIIHUX MapaMeTpiB 13 (piem-nam'saTi;
BUKOHAHHS TMIINPOTpaM, MPU3HAYEHUX MJI1 YCTAHOBKM BCIX TepHQepiiHuX
MIPUCTPOIB CXEMH TMO3UINIOHEpA y BHUXUIHHN CTaH (OYHWINCHHS IHIUKATOPIB,
MITBEPDKEHHS KOMaH/IM 3YIIMHKH JIBUTYHA TOIIIO... );

BUKOHAHHSA MIANPOrpaMHU 3allyCKy CHUCTEMHUX JIYWIbHUKIB-TaiMEpIB 1
MeXaH13My MepepHuBaHb MIKPOKOHTPOJIEpa.

KpiM KOHCTaHT, 5Ki, BIAMOBIAHO 10O CBO€l Ha3BH, MPOTITOM YCHOTO dYacy

po0OTH TIpOoTpaMH HIKOJIM HE MIHSIOTHCS, Y TIpoTpaMi ICHYrOTh 3MiHHI1. [1i1 3MiHHOTO B
nporpami po3yMieTbCsl iM's perictpa, abo agpeca KOMIPKM Ham'sTi, e B MpOILeci
BUKOHAHHS MpoTrpamMu Oyjie TUMYacoBO 30epiraTucs 3a3najierias HEeBITOMa BEJIMYMHA,
a00 MPOMDKHUIN pe3yabTaT 00YUCIICHbD.

[Ticns BUKOHAHHS MOAYJIS IHIIaTi3allii MporpaMa MmepexoauTh 10 OCHOBHOTO

UK. Y IbOMY UK Tporpama rnepedyBae yBeCh yac, MOKH BKIFOYEHE KUBJICHHS.

[lep1or0 YaCTUHOIO HAILLIOTO MPOEKTY OYyJ0 HaMMCaHHS TEKCTY MpOrpamu JJist

MEPIIOTO MIKPOKOHTPOJIEpPa, M0 BUKOHYE (PYHKIFO OJEpIKaHHSA JaHUX 3 MPUCTPOIB
DS18B20 Ta MCP3001, a Takox 00poOKy Ta mepenady nanux Ha apyrui MK.

HaBenenuii Hmwkuye MOAYdh TMporpamMyd 3AIMCHIOE IHIIAT3AII0 TOPTIB

MmikpokoHTposaepa PIC16F886 moaynst UART Ta SPI:

#include "MK _init.h"

/l---- onmc PYHKIT I -----=----- === === =-----

void MK _init(void)

{

/I--HananrryBanus noptis--//

TRISA5=1;//kepyrounii BuBin npotokony SPI B po6oti 3 MCP3001
TRISB5=1;//s8uBix npuitomy manux 3 DS18B20

TRISC3=1;//BuBin npuiiomy nanux 3 MCP3001

TRISC4=1;//BuBin npuitomy nanux 3 MCP3001

TRISC6=1; //BuBin nepenaui nanux 3a mporokojom UART

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

SPBRG=25;

l------TXSTA---------

BRGH=1,;

SYNC=0;//acunxpoHuii pexum
TX9=0;// poboTa 9-Tu GITHOT TOCHITKH
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TXEN=1;//n03B 11 BKIIOYCHHS ITepeaBaya
/[------RCSTA----------—----

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

[]-------—--- MSSP SPI -----------

/l--- SSPSTAT

SMP=0;// onuTyBaHHSs BXOAy B CEPEANHI IEPi01y BUBEACHHS JaHUX

CKE=0;// Bubip ¢poHTY TaKTOBOrO CHUTHANy, JaHi MEPEHAIOThCS MO 33JAHBOMY (QPOHTY
curHainy Ha BuBig SCK

/l--- SSPCON1

CKP=0;// naninepenaroTbcs 0 33 HLOMY QpOHTY curHany Ha BuBin SCK

I Pesxum pobotu momysst MSSP:

Il Benenuii pexxum SPI, TakroBumii curnan = Fosc/4

SSPM3=0;

SSPM2=1; //slave

SSPM1=0;

SSPMO0=0;

SSPEN=1,;

GIE=1;

}

[Ticns HiTianizamii MU BUKOHYEMO HAITMCAaHHS Kepyrouoinporpamu y ¢aiiini main.c :

/l---- Oronomyemo ¢yHKiito st otpuManss gaHuX Bim MCP3001 -----------------
/l---- oronomenHs QyHKI T --------
unsigned char spi_receive(void);
/l---- onmc yHKI I ------------------
unsigned char spi_receive(void)

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

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

{
MK_init();//gyn ks iniianizamnii MK

/[3niiicHroEMO OTpUMaHHS JaHuX 1Mpo Hanpyry 3 MCP3001

U=spi_receive();/*orpumanns Ta 3amuc otrpumaHoro 3HadeHHs 3 MCP3001 y 3miny 3a
JIOTIOMOTO MPOIKCaHO0i PYHKILIi™*/

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

Hacrynuuii ¢parmeHT 30iiCHIOE YUTaHHS JaHUX TemrepaTtypu 3 npuctporo DS18B20:
ds18b20 _init();//minkmouaemo GyHKIiO iHirianizamnii DS18B20
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ds18b20_trans(Skip_ROM);//3BepHeHHS 10 €JMHOTO MPUCTPOIO HA IMHI
ds18b20_trans(Adc_strt);// 3amyckaemo KOHBEpTAIliFO TEMITEPATypH
__delay_ms(750); //3aTpumka 11t KOpeKTHOT poOOTH
ds18b20 _init();
ds18b20_trans(Skip_ROM);
ds18b20_trans(Read RAM); //3unTyemo ampecy NpUCTPOIO, MO0 BUSHAYMTH aPECH
//le AMHOTO TPUCTPOIO HA IHMHI
DS _t=ds18b20_receive();//3anuc naHux y 3MiHHY
while(1) {
Jani 3ailicHIoeThcst 00poOKa AaHUX JUTs Tiepenadi Ha AP yTHil MiKpOKOHTPOJIEp:
ds18b20_init();
ds18b20 _trans(0XCC);// mponyckaemo imeHTH diKaIl iro
ds18b20_trans(0x44);// 3amyckaeMo KOHBEpTAIlil0 TEMIEPATYpH
__delay_ms(750);
ds18b20 _init();
ds18b20_trans(0xCC); //3H0BYy mpoIycKaeMO iICHTH (iKall iFo
ds18b20_trans(OXBE);//ra 3niii cHIOEMO YHTaHHS pericTpa
[Ticast yoro MU 3amuMcyeMO KOHBEPTOBaHY TeMmmeparypy y 3MiHHY T Ta mepemaemo Ha
npyruii MK:
T=receive();
T=T>>4,
TET<<12;
uart_trans(T);//nepenaya nanux

¥

Jlpyroro 4acTMHOIO HAINOTO MPOEKTY OYyJI0 HAMUCaHHS TEKCTY MpOTpaMH s APYroTo
MIKpOKOHTpOJIepa, 0 BUKOHYE (DYHKITIIO OJepaHHs JaHuX 3 nepimoro MK ta BHBOAUTH OTpUMaHi
naniHa 1-psakoBuii PKI.

HaBenenuii HMX4Ye MOIYNIb MPOTpPaMU 3AIMCHIOE IHIIIATI3allf0 MOPTIB MIKPOKOHTpOJIEpa
PIC16F877 ta momynst UART:

#include "MK _init.h"

/l---- ommc PYHKILI --------=-==-==--=-----

void MK _init(void)

{

/I--HanaurryBanss noptis--//

TRISC7=1;//BuBin ogepxanHs naHuX Bin nepmoro MK

TRISB=0; //mopt BuBenenus in popmairii Ha PKI

TRISD=0b11111000;//mepui 3 BuBOAM - 11e Kepyroui BuBoau PKI

Hacrynuuii ¢parmenT koay 3aiiicHIOe Hillianizanito perictpis moayns UART:
------UART----------
TXREG=0;//pericTp npuitomy
RCREG=0;//perictp npuiiomy

/]l M—
SPBRG=25;
/A )5 - —

BRGH=1,



SYNC=0;//acuHXpOoHU peKUM

TX9=0;// pobota 9-Tu 6ITHOT TOCHIIKA
TXEN=1;//n03B 11 BKIIOYCHHS TIepeaaBadya
[[------RCSTA------------—--

RX9=0;//no3B 11 pobotu 9-TH OITPHOT TOCHIIKA
CREN=1;//n03B i1 BKIIOUYEHHS TIepeaaBaya
SPEN=1;//sxmtoucns moayiass UART

}

[Ticns Hiianizamnii MU 301 CHYEMO HalMCaHHS Kepy4oinporpaMu y ¢aiiai main.c :

void main(void) {

MK _init(); / dyrkiis mimianizanii MK
led_init(); //dynxuia miianizamnii PKI

while(1) {
IlBukoHyeMo 3unTyBaHHs AaHuX 3 nepioro MK, a came nHanpyru 3 MCP3001:

U=getch();

lIta remneparypy 3 DS18B20:

T= getch();

[HacTynHuii ¢parMeHT 31iiiCHIOE BUBEACHHS OTpHUMaHuX gaHuX Ha PKI:
/[nanpyra

lcd_str(" U= ");//3aroToBKa /151 BUBEJACHHS 3HAYCHHSI
Icd_pos(3);//BcTanoBiieHHs Kypcopa B 3 MO3HILIO

sprintf(MAS, "%x", U); //BuBeneHHs camux qaHHX

lcd_string();

llremneparypa

Icd_pos(8); //BcranoBieHHs Kypcopa B 8 MO3HUIIIFO
lcd_str(" T= ");//3aroToBKa /i BUBCICHHS 3HAUCHHS
sprintf(MAS, "%Xx", T); /BuBecHHS TeMIepaTypu
lcd_string();

}

}
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BUCHOBKUA

B mporeci KypcoBOTO MPOEKTYBAHHS PO3TIISTHYTO MPHWHIIMIIA TPOEKTYBAaHHS
OpUCTPOiB 1 cucteM, MmO TMOOYIOBaHI 3 BUKOPHCTAaHHAM OJHOKPUCTAIHHUX
MIKpOoKOHTpoJsiepiB (¢ipmu Microchip. Ilig yac BUKOHaHHS MPOEKTYBaHHS 3J1HICHEHO
3aKpIUICHHS TEOPETHYHUX 3HAHh Ta MPAKTHYHUX HABHYOK TIO peai3allii erariB
MPOCEKTYBaHHA. Y3arajlbHEHO TEXHIMHWUU MaTepian 1yl (popMyBaHHS OCHOBHOI imei
MPOEKTYBaHHA. 3AIMCHEHO aHali3 BXPIHUX JaHUX, OOIPYHTYBaHHS 1 CHUHTE3
CTPYKTYpHOI cxemH. JleTambHO pO3IISIHYTO CKJIQAOBI amapartHoi YacTUHU 1X
MpU3HAYCHHS 1 0cO0MMBOCTI (yHKITIOHYBaHHS. [IpoaHanizoBaHO JOKYMEHTAIIIO, IO
omucye podoty ckmanoBux By3diB MKC. Ha ocHOBI IuX JaHWX OMKCaHO Ta
CIIPOEKTOBAHO MPHUHIIMIIOBY CXEMY Ta alr'OPUTM POOOTH.

Jis mobynoBu OJOK-CXeM, aIrOPUTMIB Ta MPUHIUIIOBHX CXEM 3aKPIIJICHO
HAaBUYKH poOOTH 3 mporpamoro sPlan. JIyis HamwmcaHHs 1 BJaroyKEHHS MPOTrp aMHOTO
3a0e3MeueHHs] BUKOPUCTaHO cepenoBuie po3pooku 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 MpOorpamMaTropaMH JJis 3aliCy TOTOBOTO BUXITHOTO KOIY
MPOIIMBKY y TIaM'SITh IPOTrPaMK BUOPAHOTO MIKPOKOHTpOJIEpa.

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

[IpoBeneHo iHiMiaN3aIlil0 MIKPOKOHTPOJIEpa, HOro BY3JIiB Ta MOTYJIB.

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

VY pobouiit yactuni 3a6e3nedeno ¢pyukiionyBanass MKC 3rigHo BapiaHTy.

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