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1. Tema npoexkTy: CucremMa MOHITOPHHTY TEMIIEDATYPH.

2. Jlata Buaavi 3aB1AHHS: 723 BepecHs 2025 p

3. TepmiH 31a49i KYPCOBOI0 MPOEKTY: ”16” rpyoHs 2025 p.
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4.2 OyHKIIii TPUCTPOIO BBEIECHHS IH(OpMAITii: . YUTaHHS Yacy, JaTH, TeMIIepaTypu

4.4 BuxopuctoByBati MikpokoHTpoJiepu: PIC16F873, PIC16F874 ..

4.5 Ilporokois 0OMiHy HPopmariero: SPI.

4.6 Ilpuctpiit BuBeaenus mHdpopmairtii: .PKI, 1 psmok

4.7 OdyuHkuii nprucTporo BuBeaAeHH iHdopMmartii : ingukaris : T1 =+/- 21C;T2 = +/- 25C
5 IlepeJik 000B’A3KOBUX J€MOHCTPALIHHNX KPeCJIeHb:

5.1 V3aranpHeHa ctpykrypHa cxema MKC

5.2 biok-cxema anroputMmy podootu MKC

5.3 Cxpuniot po6oTu npoekty y nporpami PROTEUS



6. Ckuaax po3paxyHKOBO — TOSICHIOBAJIbHOI 3amMcKH (mepesik NHUTaAHb 10

PO3pOOKH):

BCTVII

1 Pospobxka ctpykrypHoi cxemu MKC
1.1 Ananiz 3aBgaHHs Ta CUHTE3 CTPYKTypHOi cxemu MKC
1.2 O6rpyHTyBaHHs BUOOPY MIKPOKOHTPOJIEPIB
1.3 Ilpu3HadeHHs, MPUHITUAI pOOOTH, 0COOIMBOCTI TeprudepItHIX MPHUCTPOIB
2 Po3pobka enekrpudHOil mpuHIKIOBOI cxemu MKC
2.1 Po3pobOka cxemu eNeKTpUYHOI IPUHIUIIOBOI MIKPOKOHTPOJIepa, nepudepiiHux
OPUCTPOIB Ta iX IHTEpPeKcy.
2.2 CtBOpEHHS NPOEKTy 3 BUKOopucTaHHIM nporpamu PROTEUS
3 Po3poOka mporpamMHOTO 3a0€31eYeHHs
3.1 Po3pobxka anroputmy pynkuionyBanis MKC
3.2 HanmcanHs Kepyro4doi mporpaMu JiJisi MIKpOKOHTPOJIEpA :

@)
@)
©)
©)
@)

poboTa 3 mporpamoro MPLAB, cTBOpeHHS TIPOCKTY;
koH(pirypyBanus MK 3 Bukopuctanusim aupektusu _ CONFIG;
Hiian3alis MIKpOKOHTPOJIEPIB;

Hiian3anis nepudepifHux MOIyJIiB;

MOSICHEHHS /10 HaITUCAHHS OCHOBHOT YaCTUHHU MPOTpaMHu.

3.3 Buxopuctanns nporpamu PROTEUS mns ananizy po6oTu mpoekTy.
BUCHOBKHU
[MEPEJIIK TIOCUJIAHb

Kanenpapuuii nian

Ha3pa erarriB Tepwin [Tpumirka
BUKOHAHHS
Beryn
1 Po3pobka CTpyKTYpHOI CXeMH
2 Po3po0Oka eneKTpuIHOl MPUHIMIIOBOI CXEMH
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( mauc) (1M1 Ta TP13BUILE )
Kepienuk npoekmy Poman CTOJISIPYYK

(Tamuc ) (1M1 Ta TIP13BUIIIC )



PED®EPAT

TekcToBa yacTuHa KypcoBoro npoekrty: 31 cropiHok, 1 tabmuni, 13 pucyHkis,
8 TOCHJIaHb.

OO0’ exT mpoekTyBaHHA - “CucTeMa MOHITOPUHTY TeMIeparypu’.

Mera NMpOEKTY - MOBEPIIMTH CBOi HABHKH Yy PO3POOI CTPYKTYPHOI CXEMH,
enekTpuyHOi mpuHIUNOBOi cxemMu MKC, cTBOpeHHS TPOEKTY 3 BUKOPUCTAHHSIM
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 Hamg KypcOBHUM TIPOEKTOM TIOKa3aB, IO 3aBISKU
BUKOPHUCTAHHIO JIBOX MPOCTUX MIKPOKOHTPOJEPIB Ta MOAYJS PEATbHOTO Yacy MOKHA

CTBOPHTH TIOBHOIIIHHY CUCTEMY MOHITOPHHTY TEMIIEPaTypH.
MK, DS1307, SPIL, CCI-4 p., (CA), SPLAN, MPLAB IDE.



HEPEJIIK YMOBHHUX IIO3HAYEHDb

ALII Amnanoro-uudpoBi nepeTBoproBaui

BIC Benuki HTerpanbHi cxemu

I3 ['mobanbHa 3a1aua

I'TI ['eHeparop TaKTOBHX IMITYJILCIB

33 3arajgpHa 3aja4a

3MII 3anaui Manoi po3MIpHOCTI

MK MikpoKoHTpOJIEep

MKII MIKpOKOHTPOJIEPHI IPUCTPOL

MKC MIiKkpOKOHTpOJIEpHA CXeMa
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[13I1 [locTiitHMIT 3amaM’ ITOBYFOUHH MPHUCTPIN
LIATT [{udpoananorosi nepeTBoproBadi

LTI LleHTpanmsHUIA MPOIIECOPHUI TPUCTPIHA
M [[InpoTHO-IMITYJIbCHA MOTYJISITIS

12C Inter-Integrated Circuit (MikiHTerpasibHa cXeMa)

SPI Serial Peripheral Interface (ITocninoBHuit nepudepiitauii iHTEpEic)
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BCTYII

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

PIC-koHTpOIEpH 3aCTOCOBYIOTECS Y CHCTEMaX BHCOKOIIBHIKICHOTO KEPyBaHHS
aBTOMOOUILHUMHU ¥ EJIEKTPUYHUMU JIBUTYHAMU, MPUIaAax MoOyTOBOi €IeKTPOHIKH,
teneoHHUX pucTtaBkax 3 ABH, cucremax 0XOpoHU 13 CIIOBILIEHHSIM O TeIePOHHII
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 CKOpOUYEHI KimbKOCTI KoMaH I (Bin 33 a0 35) yci KOMaHIH 3aiMaroTh
y mnam’siTi OoJHe cJIOBO. Yac BUKOHAHHS KOXHOI KOMaHIM, KpIM KOMAaH[
pO3TayKeHHS, CTAHOBUTh YOTUPU TakTH — oAuH LUK (200 He Ha yacToTi 20 MI'1).
OnepaTuBHUIA 3amam’TOBYBAIbHUI TPHUCTPIi BUKOHAHO 32 CXEMOIO 3 JIOBUIHHOIO
BUOIPKOIO 3 MOJIMBICTIO O€3M0OCEPENHBOI aipecallii y KOAl KOMaHIU 0 OyIb-sIKOl
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-koHTposiepax nependadeHmit
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) €MHICTIO 32-256
Oaifr. OCHOBHA YaCTHHA KOHTPOJIEPIB Ma€e OJHOKpaTHO nporpamoBanuid 11311, ogHak
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 MaKOTh BII OJHOIO JI0 TphOX TalMEpiB, BOYIOBaHY
cucteMmy ckunganss, watchdog taiimep, BHyTpIlIHIA TaKTOBUI IeHEPATOp, KU MOXKE
3amycKaTrcs SIK Bl KBAapILIOBOTO pe3oHaropa, Tak 1 Bim RC-manHirora y mmpoxomy
niarma3zoHi yactoT — 0-25 MI'm. KinbkicTs po3psaiB moptiB — 12-33. Koxxuwmil po3psin
MOPTY MO’KHA 3aIpOrpaMyBaTH Ha BBelIEHHS a00 Ha BUBEICHHS.

Kontponep PIC16C64 nomarkoBo mae Buxin 3 1M, 3a gomomoroio sikoro
MokHa peanizyBatu L[AIl 3 po3psaHicTIO 10 16 po3psiaiB, a TaKOX ITOCIITOBHHUI
JNBOHanpsiMiieHud cuuxpoHHuit nopT 3 iHTepdericamu SPI, 12C, SCI/UART. PIC
16C71 1 PIC 16C74 wmatote BHyTpimmHIA 8S-po3psguuid ALl 3 mnpuctpoem
BUOUpaHHs/30epiraHHs 1 BXITHUM aHaJIOT'OBUM MYJIbTHILIEKCOPOM.



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

[Ipu npoekTyBanH1 MIKpoKOHTpoaepHux npuctpoiB (MKII) a6o cuctem (MKC)
MO’KHAa BHKOPHUCTOBYBATH OJIOKOBO-IEpapXIMHUN MAXIA, TPU SKOMY YSBJICHHS IIPO
MKII a6o MKC, mo mpoeKTyroThCs, PO3UJICHOBYIOTHECS Ha lepapXiaHi piBHL Ha
BUIIOMY PIBHI BUKOPUCTOBYETHCSI HAMEHIII JETaT30BaHe YSIBJICHHS, 10 BiqoOpakae
JUIIEe TUIBKA 3arajlbHl PUCH 1 OCOOJIMBOCTI CHCTEMHM, IO TMpoekTyeTbcs. Ha
HACTYMMHUX PIBHAX CTYIIHb IOAPOOUIs PO3TIIAY 3pOCTaE, MPH ILOMY CHUCTEMa
pPO3TIISAAETECS HE 3arajoM, a OKpeMuMu Ojokamu. Takuii migxig J03BOJISIE Ha
KOXKHOMY pIBH1 (DOPMYJIIOBAaTH 1 BUPINIYBAaTH 3aAadl AOMYCTUMOI CKJIQJAHOCTI, IO
HIAAI0ThCSl YCBIIOMJICHHIO W PO3YMIHHIO JIIOJMHOIO Ta PIlIEHHIO 32 JOMOMOTOIO
TocTymHHX 3aco0iB. [lepeBarn Takoro maxomy MOJATalOTh B TOMY, IO CKJIaJHA
3a/1aya BEJIMKOI PO3MIPHOCTI PO30MBAEThCA HA TPYMHH 33]a4 Majioi pO3MIPHOCTI, SAKi
NOCJIAOBHO BUPIIIYIOTbCSA, NPUIOMY BCEPEIMHI TPyl pi3HI 3a1adl MOXYTb
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: €JIEMEHT, MPUCTPIii, QyHKIIOHATBHY TPYIY,
(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 CXeMU MOBMHHO OyTH 3pO3yMUIO, HABIIO MOTPIOHUHN aHUit
OPUCTPIA 1 AK BIH MPAIlO€ B OCHOBHHUX PE&XHMax poOOTH, SIK B3aEMOAIIOTH HOTO
yacTuHU. [l03HAaYEHHS €1eMEHTIB CTPYKTYPHOI CXEMH MOXKYTh OOMPAaTUCh JTOBUIHHO,
X04a 3araJlbHONMPUHHATHX TIPaBUJI BUKOHAHHS CXEM CJIIT JOTPUMYBATHCHh.

OO’ €KTOM JOCIHIIKEHHS TaHOTO KYypCOBOr0 MPOEKTy € CuctemMa MOHITO pUHTY
TEMIEpATypH, IO Mpaloe Ha OHOBI 2 MikpokoHTpoJsepax PIC16F873, PIC16F874.

PobGora mpwmagy 3a0e3medyeThcsl  ABIMKOBO-IECATKOBUM  T'OJMHHHUKOM-
KQJICHIApEM 3 HU3bKHAM CHOXXHMBaHHsAM cTpyMy DS1307 ta gatumkom Temmneparypu
LM35.

BuBin iHpopmartii 311l iCHIOBATUMETHCS Ye€pe3 OHOPSAKOBHIA PIIKOKPUCTATIIHUIT
IHIUKATOP, IO TIOKa3yBaTUME IHAUKAIIIKO.

Yci npunagy TaHOTO TPOEKTY 3’ €IHYIOThCS 3a MpoTokoJioM SPI (cuHxpoHHOT
NOCJIAOBHOI Nepenavl JaHux).

CrpyxrypHa cxema MKC i CucTeMu MOHITOPUHTY TEMIIEpaTypy BH3HA4Yae
OCHOBHI ()yHKITIOHAJIbH1 YaCTHHHU BUPOOY Ta 3a3HadeHa Ha pUCYHKY 1.1.

[lepmmii O5OK JaHOI CXeMH BIANOBimae 3a 3uyuTyBaHHSA 1H(opwmarii. B
NOJAJbLIOMY, Hallll JaH1 MICJs 3YMTYBaHHsS MPOWIYTh Yepe3 JiBa MIKPOKOHTpOJIEpa
o npotokoiry SPI.
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VY apyromy 611011 cxeMu CUCTEMU MOHITOPHUHTY TeMIIEpaTypu 300paxkeHo rpadaHui
BHBIJ HGOpMaIii, mo Oyae matu HacTymHui Bureia: T1 =+/- 21C; T2 = +/- 25C.

DS1307

PIC16F873 E

; PIC16F874 PKI - 1 psia i

Pucynok 1.1 - CTpykTypHa cxeMa CHCTEMU CEKyHI0MIpa-TaiiMepa
1.2 Bu6ip MikpoKkoHTpOJIepiB Ta aHATI3 iX MapaMeTpiB

B ocTaHHl poku mnpu po3poOIl CUCTEM KEpyBaHHS BCE OUIbLlIE yBaru
NPUAUBIETHCS MIKPOKOHTpOJIepHIN TexHiil. [le moB's3aHo 3 11 OypXJIMBUM pO3BUTKOM
1  IIMPOKUM  acCOPTUMEHTOM  MPOMOHOBAaHOI  Tpoxaykui.  Bukopuctanss
MIKpOKOHTPOJIEPIB JI03BOJISIE KOHCTPYIOBATU MPUCTPOi 3 HEBEIMKUMU rabapuTamu,
10 € BIHOCHO JCHICBUMH, NPOCTUMHU 1 HAIIMHUMHU, CYMICHUMH 3 TEPCOHAILHUM
KOMIT'FOTEPOM Uepe3 CTaHAapTHI HHTepPeicH.

OcHoBHa MeTa MpH BUOOP1 MIKPOKOHTpojepa - oOpaTH MIKPOKOHTPOJIEp 3
MIHIMAJbLHOIO I[IHOIO, ajie B TOM JK€ 4Yac BIH IOBHHEH BIAIOBIIATH BHUMOI'aM
IPOAYKTUBHOCTIL, HAITHOCTI, yMOBaM 3aCTOCYBAHHS, TOLLIO.

Hactymamii kpok mnpu BHOOpPI MIKpOKOHTpOJiEpa — IOMIYK MOJEICH, SKI
3aJI0BOJIbHAIOTH CUCTEMHUM BuUMoraMm. BiH BKitOuae minOip jireparypu, TEXHIYHUX
ONMCIB 1 TEXHIYHUX KOMEPIIMHUX KYPHAIIB, a TAKOX JEMOHCTpAIliiHI KOHCYJbTALlIi.
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OcTanHs cTajisi BUOOPY CKIAIA€ThCS 3 KUIBKOX €TaliB, METa SKUX - 3BY3UTH CIHCOK
MPUHAHATHAX MIKPOKOHTpPOJIEPIB 10 omHOTO. LI eranu BKIrOYaroTh B ceOe aHai3 I[1HH,
JTOCTYITHOCTI, 3aC00IB pO3pOOKH, MATPUMKH BHPOOHHKA, CTaOUIHHOCTI Ta HAIBHOCTI
IHIIMX BUPOOHUKIB. [IpOBEAEHHSI CUCTEMHOr O aHAI3y MPOEKTY 103BOJIsIE BU3SHAUUTH
BUMOTH JI0O MIKpOKOHTpOJIEpa:
® PO3PSIHICTH OOYUCITIOBAILHOTO S,
e Habip BOymoBaHUX nepudepitHux mpuctpois (taitmepu, ALl Tomro...);
e amapaTHa opraHiaiis oOpoOKM [gaHuX (CTPYKTypa MAIIMHHOTO ITUKITY,
cmiBBigHOIIECHHAS TakTiB ['T1 1 MammHANX ITUKITIB);
® MOXJIMBICTH POOOTH IO TIEPEPUBAHHIO, 32 30BHINIHIMUA CUTHAJIAaMU TOTOBHOCTI
a00 Mo KOMaHJIaM JIIOAUHM;
® KUIbKICTh KEpOBaHMX TOPTIB BBEICHHS/BUBOAY, XapakTep Iepenadl -
OaifT abo 61T, MPOTpaMHE HANAIITYBAaHHS HAMPSAMKY Mepeaaul;
® THI MIPUCTPOIB BBEICHHS/BUBOY, IKUMHU TIOBUHEH KEPYBaTH OOMPAOTh MIKpPO-

KOHTpOJIEp B TPOCKTOBAHIM cHUCTEeMi (TepMiHAJM, BUMHKaJl, pejie, KJIaBiIli,

naBavi, MUQPOBI MPUCTPOI BBYAIbHOI 1HAWKAILl, aHATOTO-IIUGPOBI i 1TUdpo-

aHAJIOTOB1 IEPETBOPIOBAY1, MOAYJISITOPU TOLIO);

® MATPUMYBaHI CHOCOOM 3aBaHTAXKEHHA MPOrpaM B MIKPOKOHTpOJEp, -
MOXJIMBICTh BHYTpIIHbOCHUCTEMHOTO TiporpamyBaHHs (ISP), BuxopucTanus
npu 1boMy ctangapTuzoBanux iHrepdericis (SPI, 12C);

® KUIbKICTh 1 TUIT HAIPYTH >KUBJICHHS;

® MajorabapuTHI Ta €CTETUYHI OOMEKECHHSI;

® YMOBH HABKOJIMIIIHBOTO CEPEAOBHUIIA, HEOOXITHI ISl €KCIUTyaTallii.

Mikpokontponepu  PIC16F873 T1a  PIC16F874  maioTh  pexumu
CHEepro30epeKeHHS 1 MOYKIIMBICTD 3aXHUCTY KOAY IMPOTPaMHU.

VY MikpokoHTpojepu BOymoBaHUN cTOpokoBHM Taiimep WDT, skuit Moxe
OyTH BUMKHEHMH TUIbKU B OiTaX KOH(Irypaiii MIKpOKOHTpojepa. s miaBUILICHHS
Ha1MHOCTI cToposxoBui Taiimep WDT mae BacHuit RC reneparop.

JlonaTtkoBUX JBa TaliMepa BHKOHYIOTh  3aIpUMKy CTapTy poOoTH
MIKpoKOoHTposepa. Ilepumii, Taiimep 3amycky reHepatopa (OST), yrpumye
MIKpOKOHTpOJIEp B CTaHl CKHUJAHHS, TOKH HE CTAOUIBYEThCS YacTOTa TAKTOBOTO
reneparopa. Jpyruii, Taiimep BrmoueHHs >kuBieHHs (PWRT), cnpampoBye micis
BKJTFOUCHHS JKUBJICHHS 1 YTPUMY€E MIKPOKOHTPOJIEP B CTaHI CKHIAHHS MPOTITOM 72MC
(TMTIOBE 3HAUEHHA), MOKU HE CTaOUIBYEThCS Hampyra >KMBJICHHS. Y OUIBIIOCTI
nonarkiB 11 GyHKIli MIKPOKOHTpOJEpa JTO3BOJIAIOTh BUKIIOUUTH 30BHIIIHI CXEMH
CKHJIaHHSI.

Pexnm SLEEP NPU3HAYEHUN IS 3a0e31eyeHHs HaJH3HKOTO
eHeprocnokuBaHHs. MIKpOKOHTpojep Moke BuUHTH 3 pexumy SLEEP no curnamy
30BHIIIHHOTO CKHUIAHHS, IO TMEPEIOBHEHHIO CTOPOMXKOBOrO TaiiMepa abo mpu
BUHUKHEHHI IEpEPUBaHb.
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Bubip pexxuMy poOOTH TaKTOBOIO TIeHEpaTtopa J03BOJIIE BUKOPUCTOBYBATU
MIKpOKOHTpOJIEPU B PBBHUX Jojaarkax. Pexxum TakroBoro rereparopa RC go3Bosie
3MEHIINTH BapTICTh TPHUCTPOIO, a pekuM LP 3HM3UTH eHeprocroXwBaHHSA. bitn
KOH(Irypailii MIKpOKOHTpOJIEpa BUKOPHUCTOBYIOTHCS JUJIl BKA3IBKM PEXKUMY HOTO
poOOTH.

1.3 Onuc nepudepiiiHUX NPUCTPOIB Ta poOOTA 3 HUMHU

1.3.1 MonyJs peainsHoro yacy DS1307

Moyns pearsHOTO Hacy 3 nocaimoBHUM iHTepdeiicom DS1307 —11e nBiitkoBO-
JECATKOBUM TOJAVWHHUK-KAJIEHAAP 3 HU3BKUM CIIOKMBAaHHIM CTpyMy. JlaHuii Monysb
BIIPaxOBY€ CEKYHJM, XBWJIMHH, TOJMHH, JICHb, ATy, MICAllb 1 pik. OcTaHHs nara
MICSISI aBTOMATUYHO KOPEKTYEThCS MJIsi MICSIIB 3 KUIBKICTIO AHIB MeHuie 31,
BKJTIOYAIOUH KOPEKIIIO i1 BUCOKOCHOTO pOKy. Moyl mpaiitoe Sk B 24-roIMHHOMY,
Tak 1 B 12-roguHHOMY pekumax 3 Haukaiiero AM/PM. DS1307 mae mHTerpoBaHy
CXEMYy KOHTPOJIIO JKUBJICHHSI, KA BIICIIIKOBY€E POOJIEMH KUBJICHHS 1y BUIQJKY 1X
JIETEKTYBaHHSI aBTOMAaTU4YHO MEPEKIIIOYAE MOAY b Ha KUBJICHHS Bifl IHILOTO JKepena
xuBineHHs. Ha pucynky 1.2 mpencrtaBieHa THUIIOBa cXeMa MIIKIIOYEHHS MOIYJS
DS1307 no mikpokoHTposiepa. Po3MirieHHs: BUBOIIB HaBEIEHO HAa PUCYHKY 1.3.

Voo

Wi
Yoo
T :
Voo 1
——
DS1307 5
. —
KeB2pL
51 SD&
[Pl 3
SCL j
SOWAOUT —
RPU = ,/Ch l
GMND -

= ‘

Pucynok 1.2 - Tunosa cxema ninkimodeHdst Moayist DS1307 1o MikpokoHTpoJiepa

1.3.2 PinkoxkpucTaniuHi ajadaBiTHO-CUMBOJIbHI iIHINKATOpH
PKI 13 3HaKOCHHTE3yHOUMM KOHTPOJEPOM YacTO BHKOPHUCTOBYIOTHCS TMPU
IPOEKTYBaHHI IU(PPOBUX MPUCTPOIB.
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PK - naHenb BL+
BL-
/
—t— Vo
G Opaeepu VCC
KoHTponep GND
A A A
8 L ‘
v

DBO-DB7 RS RW E
Pucynox 1.3 — C1pykrypHa cxema PKI

OcHoBoto PKI € marpuiist 3 piikux KpUCTAaJiB, OIal0YX HAMPYTy HA €JIeMEHTU
KOl MOHA "3acBITUTHU" KpamKy Ha ekpaHl. Marpullsl CKIAQIaeThCs 13 3HAKOMICIb
(maiuactime 5*8 mikceniB), 3rpynoBaHUX y KilbKa psakiB. [lum kepye BOymoBaHMit
koutposep PKI. B kepye mikcemsimu PK — nucruiero 1 iHTepQecHOIO 4acTHHOIO
HUKATOPY.

Pigxokpuctamuni  3HakommdpoBi Tabmo  HajgeXaTh 0  HAHOUIBII
PO3MOBCIOKEHUX THUMIB 1HAUKaTopiB. L1 iHaukaropu OyBatoTh 1,2,4 cTpiukoBUMHU. Y
crtpiuui 8, 12, 16, 20, 24, 40 cumBOJIB, KOXHMUN 3 SIKHUX (OpMYyeThcs MpUPTOM
dbopmary 5*8 abo 5*11 mikcenis.

3aBgaHHsS MIIKIIOYEHHS 3BOJAWTHCS 10 OpraHi3ailii oOMIHYy JaHWUMH MDK
MIKpOKOHTPOJIEPOM Ta BOyTOBaHUM KOHTpoJjiepoM. Hrkde mokazaHi MpHKIIag CXeMU
MIKTIOYEHHS JIJI1 BOCBMHOITHOTO 1HTEpQeEiCy.

CXEMA 1 0 1k0m
XEMA 1 . 5V
(B-GumHeil nurepderic) 5T 4 k4
Vss  MCLR vdd 0 s
z2[]2
PIC16F628A ElE
- |5
RAD RA1 RAT RB4 RB5 RB2 RB6 RB3 RB7 RA2 RAG

RN R

== * + + + tvkrowtaktamXKEKH+ + v ¥ -

al 4| sl 14| 13| t!l 11| ml 9| al ?l 1 3 2
E RS R'W DB7 DB6 DBS DB4 DB3 DBE2 DB1 DBO GHD contrast +5V

Pucynok 1.4 - Cxema cnpsixxennst MK 3 PKI
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[arepdeiic mae BiciM tHpopmaniiHux aiHI: DB7..DB0 1 Tpu kepytouux: RS,
R/W, E. Jlinia RS BusHauae mo sikoro perictpy xoutposiepa PKI mu mparnemo
3BEPHYTHUCS, TOOTO sKY iHpOpMAIII0 MU mepeaaeMo - nani 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 iHbopMalli, cpopMoBaHOI Ha IHIMX IHTEPpPEHCHUX IHIAX.
OcHOBHI TapamMeTpu HaBEJCHI Y TEXHIUHIM JIITepaTypi.

Inimanizamnis PKI momsrae B mepemadi  JEKUTBKOX KOMaHJ Yy TEBHINA
nocaigoBHOCTL. KuibKicTh KOMaHA HiiadiBalili MOXE BUIPBHATHCS B PI3HUX
koHTponepiB. Ilin wac iHimianmi3amii kpame He aHaniByBaru mnpanopenb BUSY, a
YeKaTH BU3HAYEHUI Yac Tepe]] MOCUIKOK HACTYIHOI KOMaHAW, TOMY IO Mparopelb
BCTAHOBIIIOETHCS HE BIIPa3y, a MICJs MEBHOI KOMaHIW (AMB. Aartamut). [Hiiani3anis
PKI BuKOHY€ThCS aHATIOTTYHO K JJIS MapajieabHOTo iHTep(dency MinKIOYeHHs TaK 1
17 iocmigoBrHoTo (TimkmoueHHs: PKI mo 12C gu SPI).

Piuung Mok 8-01rHUM Ta 4-01THUM 1HTEp(delcoM MoJIATae JuIle B TOMY, III0
npu 4-OITHIA mepenadl JaHUX HEOOXiIHO mnogaBaTh curHamd RS, R/W sk s
MoJOAIOl Tak 1 i crapmoi Terpaau. Komanam mimianBani pobdotu PKI
3QJIMIIAI0THCS OTHAKO BUMH.

VY PKI € 2 Bunm nam'sti: DDRAM, CGRAM (CGROM) DDRAM - display
data RAM (mam'ath nucriiest) - Te, IIO 3alucaHe B I mam'srTi, 663H006pe)1HBO
BinoOpakaerbcss Ha auciuei. Llg mam'ste Mae HacTymHMH aApecHH MPOCTIp 1
BIIMOBIIHE BITOOPaXKEHHS HA JUCTLIIET.

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 -
JIOCTYITHA TUIbKH J1JI1 YUTaHHS.

1.3.3 OcobsuBocTi npoTokosy SPI

[MocnimoBuuii mepudepivinmii iHTepderic (Serial Peripheral Interface - SPI)
3a0e3neuye BUCOKOIIBUAKICHUN CUHXPOHHUM OOMIH JJaHUMHU MK MIKpOKOHTPOJIEPOM
1 nepudepitHumMu MPHUCTPOSMH, & TAKOK MDK JIeKUTbKOMa MleOKOHTpOJICpaMI/I

B SPI pexumi M0kMHMBI OJHOYACHWN CHHXPOHHHHN TpHUiioM 1 mepemada 8-
PO3PSIHUX TAHUX.

Pexxum Benyuoro SPI. Benyuunii Moske Hiliani3yBaTu nepegavy JaHux y Oyib-
KU MOMEHT, OCKUIbKM BIH T'€HEpYy€ TaKTOBUM CUTHAJ, 1 BU3HAYAE, KOJM BEICHUMN
MTOBHHEH TMEPE/IaTH JIaHl BIITOBITHO 10 BUKOPHUCTOBYBAHOTO TIPOTOKOIY.

Y pexumi Beaydoro JaHi NEPeNaloThCA/MPUMHATI MICHA  IXHBOTO
3anucy/uutanns 3 perictpa SSPBUF. Sfxmo B SPI pexumi nmotpiOHO TUTbKH
npuitmaru fnani, BuBig SDO Moxke OyTu 3a010K0BaHui (HacTpoeHu# sk BXin). [JaHi 3
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BuBOAY SDI nocninoBHO 3cyBatoThes B pericTp SSPSR 13 BCTaHOBIIEHOIO MIBUIKICTIO.
Koxuuii mpwuitaituii O6aiit 3aBaHTaxyethcs B perictp SSPBUF (sx HOpmansHO
oTpuMaHui OaiT) 3 (QopmyBaHHAM TMEepepuBaHb 1 BIUIMBOM Ha BIAMOBITHI OITH
crarycy. g @yHkuist Mmoxe OyTu KoprcHa MpH peanizalli "MOHITOpa IMHA".
byap-sika HeOakaHa (DyHKIIS MOCIIIOBHOIO MOpPTa MOXE OYyTH BHUKIIOYEHA,
HAJIAIITOBYIOYH BIIMOBIAH1 O1TH pericTpiB HanpsMKy ganux TRIS. Hanpukmaz, skimo
B pexxuMi Benydoro SPI BUKOHYEThCS TUTBKH Tepefava gJanux, To BuBoau SDI it -SS

MOXYTh BUKOPUCTOBYBATHCS K IU(PPOBI BUXOAU, CKUHYBIIH BinmoBiiHi 01t TRIS B
‘0.

1.3.4 Po6oTa 3 npoTokosom 12C

DS1307 mintpumye oOMIH nmanumMu 1o mnpotokody [2C mo aBompoBiIHIM
nBoHarnpasiieHil muHi. [IpucTpiii, axuil nepemae naHi HA MIMHY, € MEpenaBayeM, a
MPUCTPIN, TPUHMaIOINii TaHi, - BITIIOBITHO NpuiiMadeM. Bexyuunii mpucTpiii reHepye
cunxpoimiysscu (serial clock - SCL), kepye n1ocTynom 10 IIMHU 1 TEHEPYE YMOBU
START 1 STOP. DSI1307 npaitoe Ha ImMHI SK BeACHUM mNpucTpii. Tumosa
KOH(Irypaiiis IIMHU 3 BUKOPUCTaHHAM npoTokoiay [2C HaBeneHa Ha puUCyHKY 1.5.

Vee

SDA L o
ITsua [2C

SCL T

Mixkpo- Mo [Hmit
KOHTpOTIEP R107 MPHCTPIH

Pucynoxk 1.5 - Tunosa koudirypariist f1eonposigHoi mmHu (12C)

DS1307 na mocnmimoBHINA IMMHI Mpaioe K BeAeHW npuctpid. Jloctym 1o
HBOTO 3JIIHCHIOEThCS BcTaHOBICHHSIM yMoBH START 1 mepemadero MpHUCTPOrO
MeHTH( IKAITIITHOTO KOy, TICIIS SIKOTO TIEPEIacThCS apeca pericTpy. Jlo HacTymHOTro
3a 00paHUM PEriCTPOM JIOCTYN 3IMCHIOETHCS MOCIIIOBHO, NMOKKA HE OyJie BUKOHAHA
ymoBa STOP.

Kosxna nepenada naanx HimroeTbcst yMoBoto START 13aBepiryeTbcst yMOBOO
STOP. KutbkicTh OalTIB maHux, mo nepenarotees Mbk ymoBamu START 1 STOP, He
oOMexeHa 1 BU3HAYAETHCS BEAYYMM TNpUCTpoeM. I[Hdopmaris mnepenaeTscst Mo -
0alTOBO, 1 KOXKHUI OalT nmpuiimMad MiATBEPKYeE AEB‘ ATUM OiToM (OIT MiATBEPIKESH Hs
- ACK). B cniermudikarii 1BoX MpoBiTHOTO iHTEpEiCy BU3HAYCH]I 3BHUAMHAN PEKUM
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1 mBUAKUN pexuM (¢ TakroBoro dactoToro 400 xl'm). DS1307 mpairoe TUTbKU B
3BruaHoMy pesxxumi (100 I ).

Jlns migTBepHKEHHS MPUoMYy MPUCTPIA Ma€ MIITATHYTA 10 HU3BKOTO PIBHS
aH0 SDA min yac TakTOBOTO IMMOYJbCYy TakuM 4YHMHOM, OO Ha miHii SDA
3aJIMIIaBCs CTAOUIbHUNA HU3BKUM PIBEHb.

VY pexumi BEIEHOro MpHiiMadya TOCIIIOBHI JaHl mpuiMaroTbes mo SDA i1
cuaxpoHBYIOTECT mo SCL. Ilicas KOXKHOTO MpUHHATOrOo OalTy mepemaerbcs Oir
ninTBepkeHHs. YMoBU START 1 STOP po3nidHarOThCsSl SK IMOYATOK 1 KIHEHb
MOCHIIOBHOI mepenadi. Po3mi3HaBaHHS aJpecu BHUKOHYETBCS —araparHO MICHS
MPUHAOMY apec BEICHOTO 1 0iTa HampsIMy mepeaadi.

1.3.5 JJatyuk temnepatypu LM35

Cepis LM35 - ne TouHI aHanoroBi JaTYWKUA TEMIIEpaTypu 3 IHTETPAILHUM
KOHTYpPOM, BHUXIIHAa Halpyra SKUX JIHIAHO mMporopiiiHa Temieparypi llembcis.
Takum ymHoM, LM35 mae mepeBary mepen JHIMHMMU JaTYMKaMU TeMIIEpaTypH,
kaniOpoBanuMu B KenbBiHaX, OCKUIbKM KOPHUCTYBaueBl HE MOTPIOHO BigHIMATH
BEIMKY TMOCTIAHY Hampyry Bigl WOro BHUXOAY Ui OTPUMaHHS 3pPyYHOTO
MacmTabyBanas. M35 He BuMarae j>KOJHOTO 30BHINIHBOTO KamOpyBaHHS abo
oOpBBKM s 3a0e31meueHHs] TUMoBOI TouHOoCTI + 1/4 °C npu KIMHaTHIN Temreparypi
Ta £ 3/4 °C npoTsAroM MoBHOTO Jlana3oHy Temmneparyp Bin -50 mo + 150 °C.

PosminoBka LM35 - ne gocuth mpocto. [lepumii mtudt npusHavyeHwd AJis
HEOOXITHOTO JKepesia )KUBJICHHS JTaTdhKa, ke nmepexoauTs Bix 4 1o 30 B, xoda BoHO
MOX€E BIIPIBHATHUCS 3aJI€KHO Bii BUPOOHMKA, OTXKE, Kpallle MOTJISTHYTH Ha TaOJMIIO
JIaHUX Jar4duka 1o By npundamu. [lotiv, y eHTpi, y Hac € mrudt 1js Buxomy, To0To
TOH, sIKMi Oyze MoJaBaTH Ty YU IHILNY HANPYTy B 3aJIEKHOCTI Bl Temmeparypu. |
TpeTid mTudT nuTihyeThes.
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2 MPOEKTYBAHHS EJEKTPUYHOI MPUHIUIIOBOI CXEMHU
2.1 Po3poOka cxemMu eJIeKTPUYHOI NPUHIMIIOBOI MiKPOKOHTPOJIepa

VY npoteci npoekTyBaHHs OYIb-IKOTO MPUCTPOIO, POPMYETHCS HAOIP TEXHIYHOT
JOKYMEHTAIlii 10 IhOMY TPUCTPOIO. B TeXHIUHIA JOKyMEHTaIlli OIMHCYETHCS
napameTpu, podoTa MPUCTPOI0, HEOOXITHI JIJIT BUTOTOBJICHHS KOMIIOHEHTH Ta METOIU
13aco0u HamaroXKeHHs (QYyHKIIOHATBHUX MOMJIUBOCTEH MPOEKTOBAHOTO MPUCTPOIO.

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

Enextpuuna mnpuHIMIoBa cxema — 1€ TpadiiHe 300pakeHHS OyH0BH
OpUCTpOl0 Ha (BUUHOMY piBHL JlaHa cxema BinoOpakae KUIBKICTh Ta THI
BUKOPUCTOBYBAaHMX Yy TMPHUCTPOi KOMIIOHEHTIB (PaAlOTEeXHIYHMX €JIEMEHTIB,
MIKpOCXeM, IHTep(EeHCHHX pO3‘€MIB, TOINO...) Ta iX B3AEMOJIIO OJWH 3 OJHUM.
[TigkTroYeHHS KOMIIOHEHTIB CXEMH OJIMH JI0 OJTHOTO BITOOpaXae€ThCsl JTHIIMH. 3TITHO
i€l cxemMH BIIOYBa€eThCS PO3BEICHHS JOPDKOK HA TUIAT1 Y BIIMOBITHOCTI A0 JIHIN
MIKTIOYEHHS, 300paXXEHUX HA CXEM1, Ta MOHTaX 1 Maiika €JIEeMEHTIB MPOEKTOBAHOTO
OPUCTPOIO. YC1 eNeMeHTH, 300pakeHlI Ha eJeKTPUYHI TMPHUHIUIOBIA CXeMi,
nianmucyrThes 3rimHo Bumor JICTY.

Konen enexTpuuHMA MPUCTPIA HE MOKE MpalfoBaTH 0€3 JpKepena Hampyru
xuBieHHs. [Ipuctpoi, mo noOynoBaHi Ha OCHOBI MIKPOKOHTpOJEpa, 1€ IU(pPOBi
npucTpoi. JliamazoH Hampyru >KUBJICHHS A TaKUX MPUCTPOiB ckianae Big 1.5 1o
5.5B, a ctpym - nocTiiHui. 11 miAKIIOueHHs [IUPPOBUX MPUCTPOIB 10 Mepexi 2208
BUKOPHCTOBYIOTHCSA TpaHC(OPMATOPHI, IMITYJIbCHI, KOHJIEHCATOPHI OJIOKU >KUBJICHHS
ToO... JIo CKIlany HaMMpOCTINIOI CXEMH BXOJISITh: MOHIKYIOUHMA TpaHcopmaTop,
TIOMHUN MICT, €NeKTPOJITHYHI KOHIEHCATOPH Ta MIKpocxXxeMa crabutiamii (JIuB.
pucyHok 2.1).

Trl
DD1

L7805 ‘
T 2 5V
Pucynok 2.1- Cxema ctabutizailii >KUBJICHHS JIJIs1 IU(GPOBUX MPUCTPOIB HA
OCHOBI MIKPOKOHTPOJIEPIB

~220W

KimouoBuM enemenToMm B AaHii cxemi € crabiiizatop L7805. IcHye nBa Buau
crabuzaropa 7805: 3 ctpymMmoM HaBaHTaxeHHs 70 1A 1 mamonoTyxkuuii 78L05 3
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ctpyMoM HaBaHTaxeHHs 10 0,1A. KpiM Hux € npoMmoknuii Bapiant 78MO0S5 3 ctpymom
HaBaHTakeHHA 710 0,5A.

€wmuicte Cl Ha Bxoal ctaburidaTopa HEOOXiTHA IUIL  3TJIaIOKEHHS
BUCOKOYACTOTHMX 3aBaJl MpHU Mnojaadi BxigHO1 Hampyru. €MHicTh C2 Ha BUXO.I
cTabu1i3aTopa 3a/1a€ CTAOUILHICTh HAIPYT'H MPU PI3KIMA 3MiH1 CTPYMy HaBaHTaXEHHS, a
TaKO’K CYTTEBO 3HWXKYE aMIUNTyQy myibcamid. Jlns #oro HopMambHOI poOOTH
Hampyra Ha BXOJ1 MOBUHHA OyTH y aiamazoni 10-20 B.

Jns ¢dopmyBaHHS Hampyrd TakoTO PIBHS BHKOPHUCTOBYEThCS OAHO(DA3HUIA
TpaHcdopmatop Ta aiogHui mict. [Jns Toro, mo6 chopmMmyBaTu HEOOXIIHI YMOBU IS
po6otu MKC HeoOXimHO miepeadaduTH IKepesio IMITyIbCIB CUHXPOHI3AIIi.

B wmikpokonTposnepax cimeiictea PIC16 mnepenbadeHo paekiibka THITIB
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 — cTangapTHUM KBapLOBUN I'E€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.

DD1
—2lRA3 rAaOH 71 C
3 16 |
—3lras  osciper T
—4rAas  oOsc2}® MHz -
T g vdd 4 c2
19

Pucynok 2.2 - Cxema TakTyBaHHsI MIKpOKOHTpOJIepa

JIis minKIroYeHHsI pe30HaTopa BUKOPUCTOBYETHCSI THIIOBA CXeMa BUPOOHUKA.
€MHICTh KOHJICHCATOpPIB MOBHUHHA OyTH B iHTepBail Bin 15 mpo 22 nd, oauH BUBII
SKUX MIIKIIOYAETHCS IO PE30HATOPA, & IHIIHMHA 10 3€MJIL.

Y mpuctpoiB, moOymoBaHUX Ha OCHOBI MIKPOKOHTPOJIEPIB TiepenOadeHHit
MEXaHI3M amapaTHoTO peceTyBaHHA. Y MikpokoHTposiepiB PIC16 BuBix, mio
NpU3HAYEHUN NJI1 pydyHOro mnepesanmycky HasuBaeTbesi /MCLR. AkTuBHMIA curHan
JUIsl CKWAaHHS — 1ie curHai JjorigHoro 0, mo mnogaerbcs Ha BXim /MCLR  npu
HATHCKaHH1 KHOMKH S1.
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Jnst 3miaM iporpamuoro 3abesnedeHHs MK BukopuctoByetbest po3‘em ICSP.
Jaauii po3‘em, K 1 OJHOIMEHHHI TPOTOKOJ OOMIHY, JO3BOJIIE€ 3MIHIOBAaTH POOOYi
napamMeTpu MIKpOKOHTpoJiepa 0€3 BWIydEeHHS HOTO 13 mpucTporo. [lpu mpommBaHHi
MIKpoKOHTposiepa Ha HKKY /MCLR nonaetscss curnan piBHem 15B. Jlanuii curnan
NO3HAYEHO Ha po3‘emi gk Vpp. 3aAlt0€TbCsl MEXaH3BMY JOCTYIy JO IaM STl
MIKpoKOHTposiepa. Jlani mepematothcss mo mHI Data nHa BuBim PGD
MIKpoKoHTposiepa, npu mpoMmy 3 mHi Clock po3‘emy ISCP moctymae curaan
TakTyBaHHs. Jlanuwii curHan npwuitmMaetbcsi BUBOIOM PGC MiKpoKoHTpoJiepa, Ta
BIITIOBIIA€ 32 KOPEKTHUM 3aMUC Nporpamu y MikpokoHTpojep. Curnam Vss 1 Vdd
3a0€3MeuyroTh CTaHJAPTHY HAMPYTY >KUBJICHHS JJI1 MIKpOKOHTpoJiepa piBHeM +5B.

Ha enexTpuuHiii NpUHIMIIOBIA CXeMI MOKAa3aHO SIK B3aEMOJIOTH PI3HI BY3JIU
MDK COOOI0 Ta SIKi KOMIIOHEHTH BUKOPHCTOBYIOTBHCS JIJIsi TIOOYAOBU MPOEKTOBAHOTO
OPUCTPOIO. 3rITHO 13 II€I0 CXEMOI y MOJAIBIIOMY (POPMYBAaTUMETHCSA MPUHLIUI
poboTH yci€i cUCTeMH Ta airopuTM (YHKINIOHYBAHHS MIKpOKOHTPOJEpa, SIK
OCHOBHOTO BY3JIa KEPYBaHHS.

[IpucTpoi BBENEHHSA/BUBEACHHS — 1€ PI3HOTO POy nepudepiiiHi MOy, sK1
HIIKIIIOYAIOTECS 10 (PYHKLUIOHAJIBHO 3aBEPIICHOr0 MPUCTPOIO ISl  KEPyBaHHS
po0OTOI0 IHOTO MPUCTPOIO Ta OTPUMAaHHS iH(OPMAIIil PO BUKOHYBAaHI HUM (DYHKIIIi.
Hanpuknan, s [1IK Takumu npuctposiMu € KiaBiaTypa, MUIIKa (TPUCTPOI BBEICHHS )
Ta MOHITOP 1 IpUHTEP (IPUCTPOi BUBEIACHHS ).

Jlyis  MIKpOKOHTPOJIEPHUX CHCTEM HOMEHKJIaTypa MpPUCTPOIB BBEICHHS YU
BUBEJICHHS Jemlo Hima. [IpuctposMu BBOy KpiM KJiaBiaTypH (KJIaBiaTypHOI MaTpHIIi)
MOXYTh Oy PI3HI TaTYUKU — TEIUIa, BOJOr'OCTI, 3ara3oBaHocTi, [Y-naTdyuku, TOo. ..
B cBoto uepry npucTpoi BUBOY Takox He oOMexyroThcs MmoHiTopoM. s MKC e,
— SK mpaBwio, — 3HaKoCcUMBOJIbHI a00 rpadiuni PKI, CCI, akycTuuHl eneMeHTH
(Oimepu, AUHAMIKH), HABiAb 3BUYAHI CBITIIO IO TH.

HaifmpocTimi 13 1uX MNPUCTPOIiB BBEACHHSI/BUBEACHHA IHTETPYIOTHCS B
MPUCTPIA Ta MITKIIOYAIOTHCS 0€3M0CePeaHbO A0 MOPTIB MIKPOKOHTPOJIEpa, MPOTE € 1
TaKi, JJIsl MIKIFOYEHHS SIKUX BUKOPUCTOBYIOThCS IHTEP(ENUCHI PO3‘ €EMH.

IaTepdeiic — y MIKpOKOHTpOJIEPHIN TEXHINI — Ie HaOlp IPOBITHHUKIB, SKI
BUKOPHUCTOBYIOTBCSl U1 TIAKIFOYEHHS 30BHINIHBOT'O TPUCTPOIO BBOIY/BHUBOIY Ta
3a0€3MeuyIoTh peali3allilo MPOTOKOY Mepenadl AaHux. SIK mpaBWiio, Taki Ipynu
NPOBIIHUKIB 00°€THIOIOTHECS B MEXaxX OJHOro po3‘emy. Hampukian, st 30BHIMIHIX
npUCTPOiB, skl mpaioTs o USART/RS-232 mpoTokomy, rpymna mpoBIIHUKIB, sSKa
3abe3rmeuye 3BSI30K 13 MIKPOKOHTPOJIEPOM OCHOBHOTO TIPUCTPOIO TIO IHOMY
IPOTOKOJY 00°€aHIOEThCS y po3‘eM Triry D-SUBO.

HaBenena enekTpuyHa NPUHIMIIOBA cXeMa Mpaloe€ HACTYmHUM YuHOM. [licis
1o1a41 KUBJICHHS] MIKPOKOHTpPOJIEp MMOKPOKOBO BUKOHYE MPOrpamy, IO 3aKjiajaeHa y
foro mam'site mporpam. Ilepimm eranom € iHIiaa3aIis TOPTIB MIKPOKOHTpOJIEpa Ta
1oro BOyJOBaHMX MOJYJIB. AKTUBYEThCS IHTEp(eEic 3B'S13Ky Ta BUKOHYETHCS OOMIH
JAHUMH.
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Pucynok 2.3 - EnextpuuHa npuHIHUNOBa cxema po6otu CUCTEMU MOHITOPUHTY
TEMIIEpaTypu

Tabmmms 2.1 — Tlepenik e1eMEHTIB eIEKTPUIHOT MPUHIIMIIOBOI CXEMHU

No
II/I1

HazsBa eixemenTa

Ilo3HaueHHs

Howminain

Jioguuii MicT

VDD1

D13A4

KBapuesuit pezonatop

Z1

AMI 11

1

2

3 Konpnencarop C1 470Mx D

4 Konpaencarop C2 100Mk D

5 Konnencartop C3 15nd

6 Pesucropu R12,R13,14 10xkOM

7 Pesucrop R15 1xOM

8 MIKpOKOHTPOIEPH DD1,DD2 PIC16F873,

PIC16F874

DS1307

IC2

0.2B - 1.25B

10

[Tepemukau

R12

SK1-53

11

LM35

IC3

0.2B - 1.25B

19
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2.2 CtBopenns npoekty B cepenopunsi PROTEUS VSM

binbmiicTe pagioaMaTopiB CTUKAIKCS 13 CHUTYaIli€l0, KOJM 3a OpakoM JOCBITY
YU TPUCYTHICTh MOMHIJIOK y cxeMi abo 3K 3a HIIMMH OOCTaBHUHAMH, IICYBAJIU
paaloeNneKTPOHHI KOMIIOHEHTH.

3'sBUsIacs BeNM4e3Ha KUTbKICTh MPOTpaM CUMYJISITOPIB, 10 3aMIHIOIOTh peallbHi
pamioaeran ¥ mpuiaaau, BIpTyadlbHUMHU MoAeniMu. CHMYJISTOPH JTO3BOJISIOTH, O€3
30MpaHHsl PEATHHOTO MPHUCTPOIO, HAJTATOJUTH POOOTY CXEMH, 3HANTH TOMUJIKH,
OTPUMAaHI Ha CTaJ(li MPOEKTYBaHH:, 3HATU HEOOXIH1 XapaKTEePUCTUKH M OaraTo 4oro
immoro. Oxniero 3 Takux mporpam € PROTEUS VSM.

Proteus VSM cknamaetses 13 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 IMPOLECHU CTBOPEHHS, peAaryBaHHS W
HAJIarOJDKEHHS CXEMH MPUCTPOoro. JIBopyd yropi ManeHbKe BIKHO TOIMEPETHBOTO
neperssiny Overview Window 3 Horo J0momMororo MokHa MepeMIIyBaTUCs 10 BIKHY
penaryBaHHs (KJIaljarouu JIBOIO KHOMKOI MHUIII MO BIKHY MOTIEPEIHBOTO MEperisiay,
MO>KHa TEpeMIllyBaTH BIKHO peAaryBaHHS 3a CXEMOIO, SIKIIO 3BUYAaWHO CXeMa He
BMIIIA€TbCSL y BIKHO). [lepemiliyBaTu BIKHO pefaryBaHHsS 3a CXEMOIO MOJKHA IIE
yrpuMytoun HatucHyToi kHomky SHIFT Ta pyxatroum KypcopomM Muim Mo BIKHY
penaryBanHsi. HaOmuxyBaTu ¥ BiJJaIaTH CXeMy Yy BIKHI MOXHa KHonkamu F6 it F7
a0o x kojecoM mull, F5 neHtpye cxemy y BikHI, a HaTuckaHHA F8 migranse po3mip
CXEMH TII-BIKHO pelaryBaHHS.

mls LITTELED - IS1S Profeousaal (Dema)
Fle Vi EX Loy Tom Deege Gph Sourte Dwicg “emplate  Sybom  lielp

D@ I 60 Bx + +3880 ~~ tbh TIEE 203 D E"‘IH @

.

ke T

= =

&

,.: % R e . !'E';_,""'l=.-
4t PIL J UEVILES

COF &% [[E T ® 0] m] noorse - B

Pucynok 2.4 - OcHoBne BikHO nporpamiu ISIS 7 Professional 1 BikHO
MOTIEPEHBOTO TIEPETIIILY.
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[Tig BikHOM TIOTIEpEAHBOTO Tepersny 3HaxoauThes: Object Selector - crimcok
00paHUX y 1I€il MOMEHT KOMIIOHEHTIB, CUMBOJIIB i IHIIMX €JIEeMEHTIB. Bujiienuit y
CIIUCKY 00'€KT BIHOOpaKAETHCS Y BIKHI MOTIEPEAHBOTO TEPETIISY.

Bci moxmuBi gynkiii Ta iHCTpymMeHTH Proteus VSM noctymHi 4epe3 rooBHE
MEHIO, Y€pe3 MIKTOTPAMHU SIK1 3HAXOJAThCS Mii MEHIO 1 y JIBOMY KYyTI OCHOBHOTO
BIKHA Ta uyepe3 rapsul KJIaBilll, K1 MOXYTb NEPENpPU3HAUYBATHUCA KOPHCTYBAuEM.
BHU3y OCHOBHOrO BIKHA PO3TAlIOBaHI: KHOMKA OOEpPTaHHsS Ta PO3BOPOTY 00'ekTa
HABKOJIO CBO€I OCl, TIaHEJIb KEPYBaHHS IHTEPAKTHUBHOIO CUMYJLIIEIO - BHUTJISIAE SIK
maraitoponsa i ¢ymkuii Taki x: ITYCK , TIOKPOKOBUM PEXUM,
[MTAY3A,CTOIL.

ROUT SHEET 1 <0 -4m

Pucynok 2.5 - [lanenb kepyBaHHS IHTEPAKTUBHOIO CUMYJISIIELO.

CepemoBumie PROTEUS wmae BemuuesHy  OI0IOTEKy — €JEKTPOHHHUX
KOMIOHEHTIB. Bci enemenTn nmepedyBaroth y 0i0mioTeri kommoHeHTB. [1[00 mo Hei
notpanuT nmoTpioHo nepeitu B peskum COMPONENT (koMmnoHeHTH), HaTUCHYBIITH
BiinoBinHy nikrorpamy P (Pick devices) a0o nBidil knalHyBIIM JIBOIO KHOMKOIO B
noJii BuOopy komrnoHeHTiB Object Selector.

KomnonenTr Mo’kHa BHOMpATH MO KaTeropiix, Ta y CHHUCKY. 300pakeHHs
KOMIIOHEHTa 3'SBUTHUCA Yy BIKHI mnomnepeanboro neperysny. o0 po3mictutu
KOMIIOHEHT Ha poO0YOMY IOJ1 MOTPIOHO HABECTH KypCOp MHUIIIL Ha MOTPIOHE MICLE 1
KJIAIHYTH JTiBOIO KHOTIKOIO Muiti. [1[00 3’ €qHaTyt BUBOM KOMIIOHEHTIB MPOBITHUKOM
MOTPIOHO MIABECTH KYpCOp MHUII O BHUBOAY KOMIIOHEHTA, ITICJIS MOSBH Ha BUBOJL
KOMITOHEHTA XpPECTHKA NOTPIOHO KJIAIIHYTH JIIBOIO KHOMIKOIO MHUIII 1 MIABECTU KypCOp
MHUIII IO BUBOAY IHIIIOTO KOMIIOHEHTA.

== Pick Devices E‘E@
Macka Pesgnerares [B25] Mpocmorp ciei
| YeTpoisTEo | Bissnoreca | Onucarse A | MEFO HE BEASPSHO 477 MPOCHIT
Cnoso wenr.om 555 ANALOG Timer/Ozcilaton
Torests MotamEutme 755 AMALOG CMOS Times/Oscilator
7805 AMNALOG B Froed 18 Posilive Power Supply Aegulaton
Kameropua: | s ANALOG BV Feoed 14 Posiive Powes Supply Feguisiorn P Mpacsorp.
[Bee kaTeropu) A | TECE ANALOG 8 Feoed 1A Positive Powe: Supply Regulsto
He K asccssssa TEOS ANALOG 9 Fremd 14 Positive Power Supply Regulaton
Analng 7E10 AMALOG 10V Fied A Posilive Power Supply Aleguish
Capacilors 7812 AMALOG 12V Fied 14 Posilive Fower Supply Flegulat
CMOS 4000 seies 715 ANALDG 15 Fized 14 Positive Power Suppls Regulst =
Corneclor: 7818 ANALOG 18Y Feed 14 Pasitive Power Supply Fleguist i -
Laplsce Priritives TEL24 ANALDG 24V Froed 100mA Positive Power Supply Fleg L
:’?"-""-’“fg' 78540 ANALOG 1.54 Universal Swstching Regulstor Subsyste & e l
Mmmésm - 7905 ANALOG 5 Feond 14 Nagative Power Supply Fegulah bz
Mise % 705 ANALOG BV Feced 14 Hegastive Power Supply Fegulat
v 7908 ANALDG B Fied 14 Negative Power Supoly Flegubsh 4 9
Opesational Ampkiesz 7903 ANALOG 9 Fioed 14 Hegative Power Supply Flegulat |\
Nrdnadaciienes v o AMALDG TV Freed T8 Negatnee Power Supply Regulz
7912 AMALOG 12V Fised 14 Megative Power Supply Reguls
Mok averops 7915 ANALDG 15 Feed 1A Hegatnee Power Supply Reguls
ANALOG TEY Fried 14 Negative Power Supply Reguls
ANELES Bt ierd fovetreslufionis
ANALOG 129 Fised 100m Negaiive Power Supply Fie | [ [ omeena |
ANSLOG 25 Freed 1080rmé Heoathee Power Sunoks Re

PucyHoxk 2.6 - bibmioTeka e1eKTpOHHUX KOMIIOHEHTIB.
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Jna toro, mo0 neperiasiHyTH poOoTy cxeMu, HeoOxinHui BuximHuid HEX-
daiin. Cepenosume PROTEUS nigtpumye 6araro 3aco6iB po3pooku, cepen Hux 1 HI-
TECH Ci xommumatop 1 CROWHILL PIC BASIC 1 BASIC STAMP. IlonepenHso
HEX-daiin noBuHeH OyTM CTBOPEHMH 3 BHUKOPUCTAaHHSIM  CEpPEIOBUILEM
nporpamyBaHHs MIKpoKoHTpoJepiB Bix ¢pipmu MICROCHIP, a came MPLAB.

88 p3., msnmzea:

THF

o
™~

REQINT QECAELKIN -—:4-
RBY LECCLOLT [
'

U1

QSCHCLEIN RBONHT
QstasLKaUT RE1

il WELRM T HY
REIFGM
RE4
RES
RBSPGE
RETIPGD

U4
[zan || M35

nmu-r.ufgggg

RAATACK! f=im
RCOTIOSOMICK  RASIANARS |2
REATIOSUOCRE
ROACCR

5 F},I’ylkh—“ 2

=

it

RAGAHAISE

FERE Tak

RLETHICK
RETRINDT

e g m!ul— —
||

B £ B

ROOFSPY
REAFSP
ROEFEPE
ROEFSPE PICTBFDFY
RL4PERY
RLGPEPE
ROEFEPS
ROTIFSPT

FICIEFaTS # ‘: E
1 spa

o

S sout

== VBAT X2 }==
1517

Pucynok 2.7 - JlocnimxkyBaHa cxema
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3 PO3POBKA ITPOI'PAMHOI'O 3ABE3IIEYEHHSA MKC
3.1 Po3podka aaroputmy ¢pynkunionyBanusa MKC

AJNTOpPUTM — 1€ MOCJIIOBHICTh, CHCTEMA, HA0Ip CHCTEMATH30BaHUX IPAaBUJ
BUKOHAHHS 00YHCIIIOBATILHOTO TMPOLIECY, 0 000B'S3KOBO MPUBOIUTH J0 PO3B'sI3aHHS
MEBHOTO KJAacy 3adad MiC/Id CKIHYEHHOro 4uucia omneparid. [Ipy HammcanHi
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
JOCSITHEHHSI CIMUIbHOI METH Ta iXx ocoOsmBocted. Po3nul mporpamu, y sKoMy
BiIOYBA€THCS 3aHECEHHS 3HAYEHHS 3MIHHUX MOJAETHCS Y BUIJISI MMapajenorpama, B
SKOMY TIepepaxoBaHi iMeHa UX 3MIHHUX. Po31i1 mporpamu, y sikOMy BiTOyBa€eThbCs
BHKOHAHHS TIEBHOI Omepallii moaeThes y popMi MPSIMOKYTHUKA, a PO3AUT MEPEBIPKU
yMOBU — y (opmi pomba. KpiM TOro MoXyTb BHUKOPUCTOBYBATHUCH PO3JUTH, SIKi
MOBTOPIOIOTh TEBHUM HAOIp KOMAaHJ JJii IHIIOTO aHAJIOTIYHOrO BHUIAAKY. Taki
pPO3JUTM HA3MBAIOTh OJOKOM PIEHTUYHUX OIepalii Ta 300paxyloTh Yy BUIUIIAL
mecTUKyTHHKA. llle omuH po3ail, MmO € MOMMPEHWM Yy IporpaMax — IIe PO3IUT
BUKOHAHHA MiAIporpaMu. 300paxyeThcsi BIH y (QOpMI MPSIMOKYTHHKA 13 JBOMA
BEPTUKAJIHbHIUMH CMYTaMH T0 KpasixX (Girypu Ta 3anucom Y HEOMY Ha3BH nmnporpaMH

Koxen anroputm € cnuckoMm 100pe BU3HAUEHUX HCTPYKIINA SIS PO3B'sI3aHHS
3anayvl. [loynHarouu 3 MOYATKOBOTO CTaHY, 1HCprI<L111 QITOPUTMY OIHCYIOTh TPOLIEC
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 MPOAYKTY 3 TOTOBUX OJIOKIB - IMAIIPOTPaM.
Ako Bco poOOTy mporpamMu po3MICTUTH y BEKTOpax IMepepuBaHb, TO OCHOBHHUMN
JIOJIaTOK HISK HE BiqUye€ BUKOHAHHS (parMeHTIB CyCigHIX miamporpaM. ['ojoBHe
BU3HAYUTH MO>KIJIMBOCTI aniapaTHOl YaCTHUHHU.

[IporpamMuae 3a0e3meueHHS MIKpOKOHTIpoOJiepa HeoOXimHO OymyBath 3
MaKCUMAILHUM BHUKOpPUCTaHHSIM Tmepudepii. Ilpu mpoMy sapo HEe BHKOHyBaTuMe
0e3J1141 pyTUHHUX OIeparlii.

[Ticns BKIIOYEHHS JKUBJICHHS CEpBICHA IMporpama IOYHHAE MPOBOIUTU
Himarkaniro. Ha mnodarky mnporpaMu NPUKPILTIOETBCS — hailr 010iI0TeK 1
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 noJiermmty GopMyBaHHS MPOTPAMHU - TPUCBOIOETHCS i1l Ha3Ba.

V HOoHATTS HIIAIBAIl BXOIUTh:
® TPUCBOEHHS MOYATKOBUX 3HAYEHb BCIM 3MIHHUM MPOTPaAMU;
® HaJAINTYBaHHS BCIX BHYTPIIIHIX CUCTEM MIKPOKOHTPOJIEPA;
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® BITHOBJICHHS PEXUMIB POOOTH CHUCTEMH, BCTAHOBJICHUX y TOMEPEIHBOMY CEaHCi
po0OTH LUIAXOM 34MTYBaHHS BiNoOBINHUX napamerpiB 3 EEPROM-nam'siTi;

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

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

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

KpiM KOHCTaHT, sKi, BIUIMOBITHO JO CBO€I Ha3BH, MPOTITOM YyChOr0 Yacy
poOOTH MpoTpaMu HIKOJIM HE MIHAIOTHCS, Y POTpaMi iICHYIOTh 3MiHHI. [1in 3MiHHOIO B
nporpami po3ymitoTh IM'st perictpa, ado aapecy KOMIPKMA TMam'sTi, J€ B MpoIieci
BUKOHAHHS MporpamMu Oye THMYacoBO 30epiraTucs 3a3falieriib HeBiTOMa BEJIMUHHA,
ab0 MPOMDKHUN Pe3yJbTaT 00YKCIICHb.

- Dout c
Din  Tlouaror { TTouaTok )

ITHINTAJTIZAILA MK
HATAIITYBAHHS NOPTIB

THILIAJIBALISA MK
HANAIITYBAHHA NOPTiB Ay
MSSP SPL, ADC MSSP SP1,

FunTYBAHHS JAHHX 3 OTpumManHn JaHuX

aaBava TeMnepaTypu 3 Ul ua U2
LM35
¥ L4
JuUnTyBaHHA JaHHX 3 MigroroBka ganux
MOAY/IH PEAJNILHOIO Yacy nan suseaenns PK1

Obpobka aauux Ta

Pucynok 3.1 - brok-cxemu po6otu CricteMa MOHITOPUHTY TEMIIEPATypHU
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3.2 KongirypyBanHsi npucTpoio 3 Bukopuctanusm gupektusu _CONFIG

CimeiictBo MikpokoHTpoJiepiB PIC16 mae Habip cnemianbHuX ¢GYHKIIIH,
NPU3HAYECHUX [JI1 PO3IIMPEHHS MOXJIMBOCTEH CHCTEMH, MIHIMI3allll BapTOCTI,
BUKJIFOUCHHS HaBICHHX KOMIIOHEHTIB, 3a0e3McueHHS MIHIMAJILHOTO
CHEPrOCTIOKUBAHHS 1 3aXUCTy Koay Bin 3untyBaHHsA. B PIC16 peanizoBani HacCTyIHI
crieliaTbH1 PYHKIII :

BUOIp TUITy T€HEPaTOpa;

CKUJIaHHS,

CXeMa CKUIaHHS M0 BKJIIOYEHHIO KUBJICHHS

taiimep ckunanss (DRT);

cropoxoBuii Taiimep (WDT)

PEXHUM NOHMKEHOTO eHeprocnoxuaHHs (SLEEP);

3aXHMCT KOAY Bl 3UUTYBaHHS;

o1tu ineHTudikarii.

B perictpi kKoH}Irypaiii onucyroThest 01T KOHPIrypailii, B Kl BXOSTh:
01T 3aXUCTY

01T 103BOJTy pOOOTH TaliMepa BKIIFOUCHHS KUBIICHHS

01T 103BOJTy pOOOTH CTOPOKOBOTO TaiiMepa

BUOIp TUITy reHeparopa

bitn koHdIrypanii 3agatotecs 3a nonomororo aupektusu _ CONFIG.
@®parMeHT 3aroJjioBKy IIPHU HAMTMCaHHs MpoTrpamu 11t MikpokoHTposepa PIC16F873 3
BUKOPUCTaHHIM MOBH C:

#include <pic.h>

__CONFIG(FOSC_HS&WDTE_OFF&PWRTE_OFF&CP_OFF&BOREN_O
FF&LVP_OFF&CPD_OFF&WRT_OFF&DEBUG_OFF);

@parMeHT 3aroJioBKy IpHU HAMTMCAHHS MPOTpaMu JJIs1 MIKpPOKOHTpOJiepa
PIC16F874 3 Bukopuctanusim MoBu C:

_ CONFIG(FOSC_HS& WDTE_OFF& PWRTE_OFF& CP_OFF&
BOREN_OFF& LVP_OFF& CPD_OFF& WRT_OFF&);

3.3 HanmmcaHHs KepyH4o0i MporpamMu /1Jisi MiKpOKOHTpoJiepa

[Ticns BKIIOYEHHS JKUBJICHHS CEpBICHA IMporpama IMOYMHAE MPOBOJUTH
HinlanB3anito nanux. Ha mouatky mporpamMu NpUKPIUTIOETHCS ¢aitn 610110 TeKu
MIKPOKOHTPOJIEPA, MICJSI YOro OTOJIOUIYIOThCSA OITW MOPTIB 1 pericTpu mam'siti, sKi
BUKOPHUCTOBYIOTBCA B mporpami. JlaHWid TN MIKPOKOHTpOJEpa Mae€ BUIbHI IS
BUKOPHUCTAHHS KOMIPKH IMaM'sITi 1, 00 MTPpH KOXKHOMY 3BEPHEHHI JIO TTIEBHOI KOMIPKH
HE OMHUCYBATH ii afpecy, Ta MOJETIIUTH (OPMYBAHHS NPOrpaMu - TMPHUCBOIOETHCS 11
Ha3Ba.
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VY NoHATTSA HIIaN13a11ii BXOJUTH:
® TMPUCBOEHHS NMOYATKOBUX 3HAYE€Hb BCIM 3MIHHUM IPOTPaMH;
® HaJAITYBaHHS BCIX BHYTPINIHIX CUCTEM MIKpOKOHTPOJEPa;
® BIJHOBJICHHS PEKUMIB POOOTH CHUCTEMH, BCTAHOBJIICHUX Y TIOTICPEIHBOMY
ceaHcl poOOTH NUIAXOM 3YUTYBAHHSA BIITIOBITHUX MapaMeTpiB 13 (et -mam'siti;
® BUKOHAHHS MIANPOrpaM, MPU3HAYEHUX MJII YCTAHOBKM BCIX TepHUQepitHuX
NPUCTPOIB CXEMH MO3MIIOHEpPA y BUXIIHUN CTaH (OYMILEHHS IHAUKATOPIB,
MITBEPKCHHS KOMaH/IW 3yMIUHKH JIBUT'YHA TOIIIO...);
® BUKOHAHHSA [MIIANPOTPaMU 3aIyCKy CUCTEMHHUX JIYWIbHHUKIB-TAaiMEpIB 1

MEXaHI3MY TIepepuBaHb MIKPOKOHTpOJIEpa.

KpiM KOHCTaHT, sKi, BIIMOBITHO JO CBO€I HAa3BH, MPOTATOM YCHOTO Hacy
po0OTH MporpamMu HIKOJIM HE MIHSIOTHCS, Yy MpOrpaMi ICHYIOTh 3MiHHIL. [1ix 3MiHHOIO B
nporpami po3yMmieTbesl iM's perictpa, abo agpeca KOMIPKH Tam'sTi, e B MpOIeci
BUKOHAHHS MpOTpaMu Oye TUMYACOBO 30epiraTucs 3a3malierias HeBimoMa BEININHA,
a00 POMDKHUN pe3yJbTaT 00YHCIICHb.

[Ticnst BUKOHAHHSA MOZAYJS HIIANB3aIl NporpamMa NepexouTh A0 OCHOBHOIO
UK. Y IIbOMY LUK porpama rnepedyBae yBech 4ac, MOKU BKIIIOYEHE KUBJICHHS.

[lepioro 4acTUHOIO HAIIOTO TPOEKTY OyJIO0 HAMMUCAHHS TEKCTY MPOrpaMu JJIs
NEPIIOTO MIKPOKOHTpPOJIEPa, 0 BUKOHYE (DYHKIIO OJEp>KaHHS JaHMUX 3 MPHUCTPOIB
DS1307 ta LM335, a Takoxx 0OpoOKy Ta nepeaady gaHux Ha apyruii MK.

HaBenenuii Hwx4e MOAYIb TpOrpaMu 3JIMCHIOE IHIIaT3aIlil0 TMOPTIB
mikpokoHTposepa PIC16F873 ta momyns SPI:

#include "MK _init.h"

II---- oric QYHKIH ---------=-===-m---m -

void MK _init(void)

{

I[BuKITIOYaEMO aHAIOTOBO-IM(PPOBUIl ITEPETBOPIOBAY
ADON=0;
PCFG3=0;
PCFG2=1,;
PCFG1=1,
PCFGO=1,;

/l--HanaurryBanus noptis--//

[l[aanaurryBanns nopra B Ha BBeneHHs, okpiM Oira RB5, TOMy 110 BiH BUKOPHCTOBYETBCS K
Kepyrounii 61r B mpoTokosi SPI

TRISB=0b11101111,

TRISC=0; //mopr C BCTaHOBJIEMO B PEKUM BUBCICHHS, OCKUIBKA MO I[OMY MOPTY
3AIACHIOETHCS 3B SI30K 32 IAHUM ITPOTOKOJIOM

/[----------- MISSP SPI -----------/ HananryBanHs MOyl TPOTOKOY

II--- SSPSTAT

SMP=0;// onuTyBaHHSs BXO1Yy B CEpEIUH 1 IIEPi0Oy BUBEACHHS TaHUX

CKE=0;// Bubip ¢GpoHTY TaKTOBOrO CHUTHAIy, JaHi MEPEHAIOThCS 1O 33JAHBOMY (POHTY
curHairy Ha BuBing SCK
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/l--- SSPCON1

CKP=0;// naninepenarorbcs 1o 3a1Hb0My GpoHTY curHany Ha BuBin SCK
I Pesxxum pobotu momysst MSSP:

Il Bemyuuii pexxum SPI, TakroBumii curnan = Fosc/4
SSPM3=0;

SSPM2=0;

SSPM1=0;

SSPMO0=0;

SSPEN=1;

GIE=0;

¥

[Ticns Hiianizamii MU BUKOHYEMO HaIMCAaHHS KepyrodoinporpaMu y daitii main.c :
__ CONFIG(FOSC_HS&WDTE_OFF&PWRTE_OFF&CP_OFF&BOREN_OFF&LVP_OF
F&CPD_OFF&WRT_OFF&DEBUG_OFF),

#ifndef XTAL _FREQ
#define _ XTAL_FREQ 4000000
#tendif

#include "MK _init.h" /fminkmoyenns dainy Himiatizani MK
#include "i2c_p.h"//minkntouenns gaiiny 3 GyHkiissMu st podotu 3 DS1307

/l---- OCHOBHA TTPOTPAMA -------nnnemmm -
void main(void)

MK _init();//minkmrouenns daitny i iiatizamnii MK
while(1)
{

/ICrioyatky My 3iHCHIOEMO OTPHMAaHHS JaHKUX PO Temieparypy 3 LM35
RB4=temp;
spi_trans(temp);//ta mepemaemo 1e 3HadeHHs Ha Apyruit MK

[[Jani Mu 31iliCHIOEMO YUTAHHS Ta epenady Aanux yacy 3 DS1307 na npyruit MK:
i2c_start_p();//moyarok unTaHHSA TAaHUX
i2c_trans_p(0b11010001);//0xD1
sec=i2c_recieve_ack p();//3anuc manux y 3SMiHHY
hvl=i2c_recieve_ack _p(); //3amuc qanux y sMiHHY
god=i2c_recieve_nack_p(); /3anuc naHux y 3MiHHY
i2c_stop_p();

spi_trans(sec);

spi_trans(hvl);
spi_trans(god);

}
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Jlpyroro 4acTMHOIO HAIOrO MPOEKTY OyJI0 HAamUCaHHA TEKCTY MPOTrpaMu Uil JIPYroro
MIKPOKOHTpOJIEPA, 110 BUKOHYE (PYHKI[IFO ojepkaHHs JaHu X 3 nepmoro MK Ta BUBOANUTH OTpUMaHi
naHi Ha ogHOpsakoBuii PKI.

HaBenenuii HMK4Ye MOIYNbh MPOTpaMH 3AICHIOE iHIiATi3amil0o MOPTIB MIKPOKOHTpoJIepa
PIC16F874 ta momyns SPI:

__CONFIG(FOSC_HS& WDTE_OFF& PWRTE_OFF& CP_OFF& BOREN_OFF&
LVP_OFF& CPD_OFF& WRT_OFF&);

#ifndef XTAL FREQ
#define _ XTAL_FREQ 4000000
#endif

#include "MK _init.h"

II---- oric QYHKIH ---------=-====m---m---
void MK _init(void)

{

/I--HanaurryBauHs nopTtis--//

ANSEL=0; //BuxirouaeMo aHAIOrOBO-IH(PPOBHIA TEPETBOPIOBAY
ANSELH=0;

TRISA5=1;//RAS BCTaHOBIIOEMO B PEXKHUM BBEACHHS, TOMY II0 MO HBOMY MU OTPHMYyEMO
CHTHAJI Kepyrouoro Oira

TRISB=0;//mopt B HamammroByeMo Ha BHBEICHHS, JUI TOTO MO0 BHUBOIUTH BiIIMOBITHI
cumBosin PKI

TRISC=0b11111000;//mepuui 6irM AaHOTO MOPTAa MH HAJAIITOBYEMO Ha BUBI, OCKUIBKU 1€
kepytoui 6mu PKI, a pemrra OiriB Ha BBiI, ToMy IO Iie mpuiiMarodi 0itu Bim mepmoro MK 3a
IPOTOKOJIOM

/l----------- MSSP SPI ----------- === ==~

/I--- SSPSTAT

SMP=0; // onuTyBaHHS BXOy B CEPEIMH 1 Iepioay BUBEIACHHS TaHUX

CKE=0; BuOip ¢poHTY TaKTOBOTO CHTHAIY, JaH1 TMEPENalOThCs MO 3aJHHBOMY (PPOHTY
curHainy Ha BuBin SCK

/l--- SSPCON1
CKP=0; // naninepenarwoTscs 1o 3aHOMY (pOHTY curHay Ha BUBin SCK
Il Pesxum pobotu moayiast MSSP:
Il Benennii pexum SPI, TakroBuii curnan 3 BuBoga SCK. Busix -SS
SSPM3=0;
SSPM2=1; //slave
SSPM1=0;
SSPMO0=0;
SSPEN=1,;
GIE=1;
}

[Ticns Hiiamizamnii My 30iICHYEMO HallMCaHHsI KepyroUuoimporpamMu y ¢aiiini main.c :
void main(void)



MK _init(); /monyns iHimianizarii MK
Icd_init(); //moayne iHimianizamii PKI

while(1)
{
/[BuKoHYeMO 3unTyBaHHS AaHuX 3 nepioro MK, a came vac:
sec=spi_receive();
hvl =spi_receive();
god =spi_receive();

/Ita Temmeparypy:
temp=spi_receive();

[laacTynHuii parMeHT 31iiCHIOE BUBEACHHS OTpUMaHKX gaHuX Ha PKI:
Ilaac

Icd_pos(0);//scranoBiierns kypcopa B 0 mO3HILiO

sprintf(MAS, "%x:%x:%Xx", sec, hvl, god); //BuBeneHHs caMux gaHUX
lcd_string();

llremmnieparypa

Icd_pos(8); //BcranoBneHHS Kypcopa B 8 MO3UILII0

sprintf(MAS, "%Xx", temp); //BuBeneHHs TeMIIepaTypu

Icd_string();
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BUCHOBKUA

B mporeci KypcoBOTO MPOEKTYBAHHS PO3TJITHYTO TPUHIMIINA TPOEKTYBAHHS
OpUCTPOiB 1 cucteM, MmO TMOOYIOBaHI 3 BUKOPHCTAaHHAM OJHOKPUCTAIHHUX
MIKpoKOHTposepiB (¢ipmu Microchip. [1ig yac BUKOHaHHS MPO€EKTYBaHHS 3AIMCHEHO
3aKpIUICHHS TEOPETHYHUX 3HAHh Ta MPAKTHYHUX HABHYOK TIO peai3allii erariB
MPOEKTYBAHHA. Y3aralbHeHO TEXHIYHUN Marepian 1yl (popMyBaHHS OCHOBHOI imei
MPOEKTYBAHHA. 3AIMCHEHO aHali3 BXIAHUX JaHUX, OOIPYHTYBaHHS 1 CHHTE3
CTPYKTYpHOI cxemH. JleTambHO pO3IISIHYTO CKJIQAOBI amapartHoi YacTUHU 1X
MpU3HAYEHHS 1 0cO0MMBOCTI (yHKIIOHYBaHHS. [IpoaHanizoBaHO 10 KyMEHTAIIIIO, 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
HaBUYKH poOOTH 3 Tiporpamoro sPlan. [l HamwcaHHs 1 BJaropKEHHS IPOTrpaMHOTO
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 MporpamMaropamu 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
(bYHKIII Ta 3aralbHOTO MPU3HAYEHHS.

[IpoBeneHo iHiiami3aIlit0 MIKpOKOHTPOJIEpa, HOro By3JIiB Ta MO TYIIB.

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

VY pobouiit yactuni 3a6e3nedeHo ¢ynkiionyBanass 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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