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PED®EPAT

TekcToBa YacTHHA KYypCcOBOTO MPOEKTY: 37 CTOPIHOK, 16 pucyHkiB, 1 Tabmmin
Ta 8 MOCUIJIaHb.

OO0’ exT mpoekTyBaHHA - “CucTeMa MOHITOPUHTY TeMIeparypu’.

Mera NMpOEKTY - MOBEPIIMTH CBOi HABHKH Yy PO3POOI CTPYKTYPHOI CXEMH,
enekTpuyHOi npuHIUNoBOI 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 Haag KypcOBHUM TIPOEKTOM TIOKa3aB, IO 3aBISKU
BUKOPHUCTAHHIO JIBOX MPOCTUX MIKPOKOHTPOJEPIB Ta MOAYJS PEATbHOTO Yacy MOKHA
CTBOPHTH TIOBHOIIIHHY CUCTEMY MOHITOPHHTY TEMIIEPaTypH.

MK, T74, DS1307, SPI, Tepminan I1IK, SPLAN, MPLAB IDE.
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BCTYII

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

PIC-koHTpOIEpH 3aCTOCOBYIOTECS Y CHCTEMaX BHCOKOIIBHIKICHOTO KEPyBaHHS
aBTOMOOUILHUMHU ¥ EJIEKTPUYHUMU JIBUTYHAMU, MPUIaAax MoOyTOBOi €IeKTPOHIKH,
teneoHHUX npucTtaBkax 3 ABH, cucteMax 0XOpoHH 13 CHOBILIEHHSIM IO TeNe()OHHIMI
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 CKOpOUEeHI KimbKocTi koman (Bix 33 10 35) yci KOMaHIu 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 MOKJIMBICTIO O€3MOCEPEAHBOI apecallii y KoJil KOMaHIUu 10 Oyab-sKoi
KOMIPKH.

Crek peai3oBaHO anapaTHoO 3 TNIMOMHOIO 2, 8 abo 16 komipok. Maiixe B ycix
PIC-koHTposepax € cucTeMa MepepuBaHb, JKEPESIOM SIKUX MOXke OyTu TaiimMep, a
TaKO 3MiHa CTaHIB CUTHAJIIB Ha Jeskux Bxoaax. Y PIC-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 Mae OJHOKpaTtHO mporpamoBanuii 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
cucteMy ckunanus, watchdog taiimep, BHYTpIIHIA TaKTOBHUI TeHEpaTop, 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 3aIpOTrpaMyBaTy Ha BBEACHHS a00 HAa BUBECHHS.

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-po3psauuid ALl 13 npuctpoem
BUOUpaHHs/30epiraHHs 1 BXITHUM aHaJIOT'OBUM MYJIbTHILIEKCOPOM.



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

[pu npoektyBanHi MikpokoHTpoJepHUX nmpuctpoiB (MKII) abo cuctem (MKC)
MO’KHAa BHUKOPHCTOBYBATH 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 3arajbHl PUCH 1 OCOOJIMBOCTI CHUCTEMH, WIO TMPOEKTyeThcs. 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 YCBUIOMJICHHIO W PO3YMIHHIO JIIOAMHOIO Ta PIMIEHHIO 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 BUPINIYIOTbCSA, NPUIOMY BCEPEIMHI TPyH PBBHI 3a1adl MOXYTb
BUPIIIYBATUCS HapaieiabHO.

CtpykTypHa cXxeMa — IIe CXeMa, sika BU3Hau4a€ OCHOBHI (PYHKITIOHATbHI YaCTHHH
BUpOOy, X B3a€MO3B'SBKM Ta mnpu3HadeHHs. [lin (yHKIIOHATbHOI YacTHUHOIO
PO3YMIIOTh CKJIQJIOBY YaCTHHY CXEMH: €JIEMEHT, MPUCTPIA, (QYHKI[IOHATbHY T'PYILY,
(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 MpPAIlOE B OCHOBHUX PEXHMAax POOOTH, SIK B3aEMOAIIOTH HOTO
yacTuHU. [l03HAaYEHHS €1eMEHTIB CTPYKTYPHOI CXEMH MOXKYTh OOMPAaTUCh JTOBUIHHO,
X04a 3araJlbHONMPUHHATHX TIPaBUJI BUKOHAHHS CXEM CJIIT JOTPUMYBATHCHh.

OO’ €KTOM JOCIHIIKEHHS TaHOTO KYpCOBOI0 NpOoeKTy € CucTteMa MOHITOPUHTY
TEMIEpATypu , IO Mpalroe Ha OHOBI 2 MikpokoHTpoJiepax PIC16F873, PIC16F874.

Po6oTa mpunamy 3a0e3medyeThesl TIOCIIOBHAM U(GPOBUM TepMoiaBadem 174
Ta MOAyJieM peanbHoro yacy DS1307.

BuBin Hdpopwmartii 3a1iicHIOBaTUMETHCA uepe3 Tepminain [1K, mo nokazyBatume
IHIUKALFO.

Crpykrypna cxema MKC nmims CucteMu MOHITOPUHTY TEMIIEpaTypyu BHU3HAYAE
OCHOBHI (DYHKITIOHAJIbH1 YaCTUHU BUPOOY Ta 3a3HadeHa Ha pUCYHKY 1.1.

[lepmmii O50K JaHOI CXeMHM BIANOBiNae 3a 3uyuTyBaHHs 1H(opwmarlii. B
NOJAJIbLIOMY, Hallll JaH1 MICs 3YMTYBaHHS NPOWAYTh Yepe3 JBa MIKPOKOHTpPOJEpa
1o npotokoiry SPI.

Y npyromy Osioni cxeMu CHCTEMH KOHTPOJIIO TeMIepaTrypu 300pakeHo
rpadgiuHuil BUBLL iHPOpManii, mo Oyae MaTu HacTynHUM Burisia: 25.12.21; 09:45:15
t=21C.



_________________________________________________________________

PICI6FST4 - repminan IMK

FIC16F873

DS1307

Pucynoxk 1.1 - CtpykrypHa cxema CUCTEMU MOHITOPUHTY TEMIIEpATypHu
1.2 Bu6ip MikpoKkoHTpoJiepiB Ta aHAJI3 iX mapamMeTpiB

B ocrtanHi poku mpu po3poOIll CUCTEeM KepyBaHHS BCe OUIbIlE yBaru
NPUAUIETbCS MIKPOKOHTPOJIEpHIN TexHIll. e moB's3aHo 3 11 OypXJIMBUM pO3BUTKOM
1 [MPOKMM  aCOPTUMEHTOM  MPONOHOBAaHOI  Nponaykui.  BukopuctaHHs
MIKpOKOHTPOJIEPIB JO3BOJISIE KOHCTPYIOBATH MPUCTPOI 3 HEBEIMKUMHU TabapuTamw,
0 € BIJHOCHO JEIIEBUMH, TPOCTUMH 1 HAXIMHUMH, CYMICHUMHU 3 TIEPCOHATbHUM
KOMIT'FOTEPOM U€pEe3 CTAHAAPTHI IHTEpPeicH.

OcHoBHa MeTa mpu BHOOpI MIKPOKOHTpOJiepa - oOparh MIKPOKOHTPOJEp 3
MIHIMAJIbLHOIO I[IHOIO, ajie B TOH ’K€ 4Yac BIH MNOBHUHEH BIAIOBIIAaTH BHUMOIraM
IPOIYKTUBHOCTI, HAIMHOCTI, yMOBaM 3aCTOCYBaHHsI, TOIIIO.

HactynHuii kpok npu BHOOpP1 MIKPOKOHTpOJiepa — TMOLIYK MOJAENeH, fKi
3aJI0BOJIbHSIOTh CUCTEMHUM BHMOTaM. BiH BKiouae mimOip JTeparypH, TEXH IMHUX
OTIMCIB 1 TEXHIYHUX KOMEPIIMHNUX JKypHATIB, a TAKOXK JIEMOHCTPAIIiiHI KOHCYJIbTaIlii.
OcTanHs cTajlsi BUOOPY CKIATAETHCS 3 KUIbKOX €TariB, MeTa SIKUX - 3BY3UTH CIHCOK
NPUINHATHUX MIKPOKOHTPOJIEPIB 10 oAHOTO. Ll eTanu BKIO4aOTh B ceO€ aHaNI3 11HHU,
JIOCTYITHOCTI, 3aCO0IB PO3pOOKH, MIITPUMKH BUPOOHUKA, CTAOUTLHOCTI Ta HASBHOCTI
IHIIMX BUPOOHUKIB. [IpoBEeAEHHS CHCTEMHOTO aHAN3y MPOEKTY A03BOJISIE BUSHAYUTH
BUMOTH JI0 MIKpOKOHTpOJIepa:

® PO3PSIHICTH OOYMCITIOBAILHOTO SIPa;

e Habip BOynoBaHux nepudepiinux npuctpois (taiimepu, ALII Too...);

e amaparHa oprasiamis oOpoOKM JaHuX (CTPYKTypa MAIIMHHOTO IUKIY,

cmiBBigHOIICHHS TakTiB ['T1 1 MammHHUX MUKITIB);

® MOXJHMBICTb pPOOOTH TI0O TIEPEPUBAHHIO, 3a 3O0BHINIHIMH CUTHAJIAMU

TOTOBHOCTI 200 10 KOMaHIaM JIFOIHUHH;

® KUIbKICTh KEPOBaHMX IMOPTIB BBEICHHS/BUBOAY, XapakTep Iniepenadi -

OaifT abo OIT, MpOrpaMHE HANAIITYBaHHS HANPAMKY Mepeaaul;
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® TUIl MPUCTPOIB BBEJCHHS/BUBOAY, SKUMHU TOBHHEH KEpyBaTH OOUPAIOTH

MIKpO- KOHTpOJIEp B NPOEKTOBaHIA cUCTeM1 (TepMIHAIM, BUMHUKaYl, pee,

KJIaB1IIi, JaBadl, MU(POBI MPUCTPOi BByabHOI IHIWUKAII, aHATOTO-ITU(GPOBI i

1P o-aHATOTORBI MEPETBOPIOBAY1, MOAYJISTOPH TOIIIO);

® IMIATPUMYBaHI CIOCOOW 3aBaHTAKEHHS IpoTrpaM B MIKPOKOHTPOJIEp, -

MOXJIMBICTh BHYTpPIIIHbOCUCTEMHOTO TporpamyBaHHs (ISP), BuxopucTanHs

npu oMy cTangapTmzoBanux iHTepdeticB (SPI, 12C);

® KUIBKICTh 1 THIT HAMPYTH KUBJICHHS;

e MajoTrabapUTHI Ta €CTETUIHI OOMEKCHHS;

® YMOBH HAaBKOJIMIITHLOTO CEPEIOBHIIA, HEOOXITHI sl EKCTUTyaTaltii.

Mikpokontponepu  PIC16F873 ta  PIC16F874  Maiote  pexumu
€HEepPro30epeXeHHS 1 MOXKIIMBICTh 3aXUCTY KOy IPOTpaMHu.

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

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

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

Bubip pexumy poOOTH TaKTOBOrO TeHEpaTopa J03BOJIsIE BUKOPUCTOBYBATH
MIKpOKOHTpOJIEpU B PBBHUX Jojaarkax. Pexxum TakroBoro rereparopa RC go3Bosie
3MEHIIINTH BapTICTh TPHUCTPOIO, a pekuM LP 3HM3UTH eHeprocroXuBaHHs. bitn
KOH(Irypaiiii MIKpOKOHTpOJIEpa BUKOPHUCTOBYIOTHCA JJISI BKA3IBKU PEXKUMY HOTO
po0OOTH.

1.3 Onuc nepudepiiHUX NPUCTPOIB Ta poOOTA 3 HUMHU

1.3.1 IlocarinoBunii uugpoBuii Tepmonasay T74

TC74 € cepifHO JOCTYMHHM LH(PPOBUM JTaTIYNKOM TEMICPATypH, SKUAN
OCOOJMBO MIAXOAWUTH JJISI HEAOPOTHX 1 MalMX moaarkiB. J[aHi mpo Temmeparypy
MIEPETBOPIOIOTHCS 3 BOYJJOBAHOTO TEPMOUYTIMBOTO €JIEMEHTA 1 CTAIOTh JOCTYITHUMH Y
Burisaal 8-0iroBoro uugposoro ciosa. 3B's30k 3 TC74 3aiicHIOETHCS depe3 2-
NPOBITHUN MOCHINOBHUNA mopT, cyMmicHUi 3 SMBus/I?C. Lo mmHy TakoX MOXHA
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BUKOPHCTOBYBATH JJII MOHITOPUHTY KUTbKOX Touok/0araro 30H. bir SHDN B perictpi
CONFIG MoxHa BUKOPHUCTOBYBATH IJIsi aKTHBAIll PEKUMY OYIKYBAHHS 3 HU3bKHM
CHEProCclOKMBaHHAM. TemmeparypHa po3AUibHA 3JaTHICT, cTaHOBUTH 1°C.
[IBUAKICT, TEPETBOPEHHS CTAaHOBUTh HOMIHaIbHY 8§ BuOIipok/cek. Ilim wuac
HOPMaJIbHOI pOOOTH CTPYM CHIOKOIO cTaHOBUTH 200 MKA (Tunoswuii). Ilix yac poGoTu
B POKHMI OYIKYBaHHS CTPYM CIIOKOIO CTaHOBUTh 5 MKA (TumoBwmii). HeBemuki
pO3MipH, HU3bKA BapTICTh BCTAHOBJICHHS Ta MPOCTOTAa BUKOpUCTaHHS poOisith TC74
imeanbHUM BHOOPOM [IJIsl BIPOBA/KEHHS TEPMOPETYJIOBAHHS B PI3HOMAHITHUX
cUucTemMax.

TO-220 sSOoT-23
O SDA SCLK

5] [=]

TC74

s

GND Vpp

MNote: The TO-220 tab is connected
to pin 3 (GND)

Pucynox 1.2 — C1pykrypHa cxema T74

TexHIuH1 XapakTepUCTUKU:

TouHicTh - HaliBuINa (HaliHmKk4a): +2°C (£3°C)
OcoOnuBocTi: PexxuM ouiKyBaHHS

Po6oua Temmeparypa: -40°C ~ 125°C

Tun Buxony: [?*C/SMBus

Po3nipHa 3matHICTE: 7 O

Temmeparypa cipuiinsaTTs - mictieBa: -40°C ~ 125°C
Tun narauka: uudpoBuid, JOKaTbHUMI

YmoBu Bunpo6OyBanus: 25°C ~ 85°C (0°C ~ 125°C)
Hanpyra - ;xuBnenns: 2,7 B~ 5,5 B

1.3.2 Monyabs RTCC Ha ocHoBi mikpocxemu DS1307

Moayns peamsHOTO Yacy 3 nocainoBHUM iHTepdericom DS1307 —1e aBiikoBO-
JNECATKOBUM TOJVMHHUK-KAJIICHAAP 3 HU3bKHUM CIIOKMBAHHAM CTpyMy. JlaHMN MOIyJb
BIIPaXxOBY€ CEKYHJIM, XBWJIMHM, TOJIMHH, JI€Hb, ATy, MicAlb 1 pik. OcTaHHsA jgaTa
MICSITIE aBTOMATUYHO KOPEKTYEThCS Il MICAIIB 3 KUIBKICTIO JHIB MeHIe 31,
BKJIFOUAIOUH KOPEKITIIO /111 BACOKOCHOTO pOKY. Moy TpaIfioe ik B 24-TOAuHHOMY,
Tak 1 B 12-roguHHomy pexumax 3 iHaukaiiero AM/PM. DS1307 mae iHTerpoBany
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CXEMYy KOHTPOJIIO JKUBJICHHS, IKa BIACIIAKOBY€E MPOOJIEMHU KUBIICHHS 1y BUIAJKY X
JIETEKTYBaHHSI aBTOMaTHYHO MEPEKII0Yae MOAYNb Ha JKUBJICHHS BI IHIIOTO JKepesna
xuBJeHHA. Ha pucynky 1.2 mpenctaBieHa TUNOBa CXeMa MIIKIIOYEHHS MOIYJIS

DS1307 no mikpokoHTposiepa. Po3millieHHs BUBO/IIB HaBEJIEHO Ha pUCYHKY 1.3.
=

Veo
Vee
T I

Vee

i
7 -
5 § DS$1307 >
—
Keapuy
RPU |RPU |R1 5| sDa

3 6] SCL

7 | saw/ouT 1
L

RPU = 4/Cp

= T

Pucynok 1.3 - Tunosa cxema minkimouennst Mmoayist DS1307 o
MIKpOKOHTpOJIepa

1.3.3 OcobauBocTi mpoTokoay SPI

[Mocninouuii nepudepiiitauii inTepdeiic (Serial Peripheral Interface - SPI)
3a0e3rneuye BUCOKOIIBUKICHUN CUHXPOHHUN OOMIH JaHUMH MDK MIKPOKOHTPOJIEPOM
1 nepﬂ(beplnHI/IMH MPHUCTPOSMH, & TAKOK MDK JAeKUTbKOMa MleOKOHTpOJIepaMI/I

B SPI pexxumi MOXIMBI OJHOYACHWA CHHXPOHHMM MPUHOM 1 Tmepenaya 8-
PO3PSIHUX TAHUX.

Pexxum Benyuoro SPI. Benyunii moske Hiliaa3yBaTH nepeaady JaHuX y Oyib -
SKA MOMEHT, OCKUTbKHM BIH T'€HEpPYy€ TaKTOBHM CUTHAJ, 1 BU3HAYA€E, KOJM BEICHHUM
MMOBHWHEH MEPE/IaTy JIaHl BIIMOBITHO 10 BUKOPHUCTOBYBAHOTO TIPOTOKOIY.

Y  pexumi Beaydoro JaHi NEpPEeNaloTbCA/MPUHHATI MICHIA  IXHBOTO
s3anucy/uutanns 3 perictpa SSPBUF. Sfxmo B SPI pexumi noTpiOHO TUIbKU
npuitmaru fnaHi, BuBig SDO mosxe O0yty 3a00koBaHui (HacTpoeHMi K BXin). JlaHi 3
BuBoy SDI mocmimoBHO 3cyBaroThCs B pericTp SSPSR 13 BcTaHOBIIEHOIO MIBUKICTIO.
Koxuuii npuitaatuii Oaiit 3aBantaxyetbcs B perictp SSPBUF (sk HOpmaiibHO
oTpuMaHui OalT) 3 (OpMyBaHHSM TNEpepUBaHb 1 BIUIMBOM Ha BIANOBIIHI OITH
ctarycy. Llsg ¢ynkiist Mmoxke OyTu KoprcHa MpH pearnizallii "MOHITopa mImHA".

bynp-saxa HeOaxaHa (PyHKIIISI IMOCTIIOBHOTO IMOPTa MOXKE OyTH BHUKIIOUCHA,
HAJIAIITOBYIOY M BIIMOBIAH1 O1TH pericTpiB HanpsiMKy aanux TRIS. Hampuknan, sikino
B pexxumi Benydoro SPI BUKOHyeThCs TUIbKM Tiepefaya aanux, To BuBoau SDI i -SS
MOXYTh BUKOPHUCTOBYBATHCS K ITU(POBI BUXOAU, CKHHYBIIH BinmoBiaHi 6itrt TRIS B
‘0.
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1.3.4 PoboTa 3 mpoTokoiom 12C

DS1307 mintpumye oOMIH mgaHuMH 1O mpoTokoay [2C mo aBOTPOBITHIMA
JBOHampapiieHi mmH1 [IpucTpiif, kUil mepenae naHi HA MIMHY, € MepeaaBadyeM, a
OPUCTPIA, MpUAMaIOUMii AaHi, - BUIMOBIIHO NpuiiMadeM. Benyuuil npuctpiili reHepye
cunxpoimmysscu (serial clock - SCL), kepye nocTynom 10 IIMHU 1 TEHEPYE YMOBU
START 1 STOP. DS1307 mpamroe Ha mMHI SK BeAeHWH mpucTpid. Twumosa
KOH(}IrypaIris IIMHA 3 BUKOPUCTAHHAM mpoTokoury 12C HaBeneHa Ha pUCYHKY 1.4.

Veo

Rp Re
SDA *
ITuna I2C
scL I T
Mikpo- [HmHit
KOHTPOIIEP DS1307 IpHUCTPiH

Pucynok 1.4 - Tunoa koudirypaist asonposigHoi umuu (12C)

DS1307 Ha mocnimoBHIM MIMHI TpaIloe sk BeAeHWM mnpuctpid. Jloctym mo
HBOTO 3JilicHIO€ThCSl BcTaHOBIeHHAM YMoBH START 1 mepemadero mpuCTporo
IMeHTH( IKAIAHOTO KOy, MICIS SKOTO TePeaacThes aapeca perictpy. 1o HacTymHOro
3a 00paHUM PEriCTPOM JIOCTYH 3IIMCHIOETHCS TOCTIOBHO, MOKKA HE Oyje BHKOHAHA
ymoBa STOP.

Hwxue onucaHo mpouec mepefadi JaHuX MO ABOMNPOBIIHIA 1MHI. OCHOBHI
NPUHIUIHY Tepenadi qanux mo mmHi [2C:

nepenada JaHUX MOXKe OyTH IHIiOBaHA TUIBKK TOMI, KOJH IIIHHA
BUIBbHA;

i yac mepeaadi gadi Ha giHii SDA M0oXXyTh 3MIHIOBAaTUCH TUIBKH TO,
komu Ha JHI SCL HU3bKMH piBEHb, IHaKIle -  3MIHAa JIaHUX
IHTEPIIPETYBaTUMETHCS, SIK CUTHAI KepYBaHHS.

Takum 9HOM, MOJKITMB1 HACTYITHI CTaHW ITHMHU

«lluna we 3adHATa» —Ha niHiIX SDA 1 SCL 30epiraeTbcsi BUCOKUMN
PIBEHbD;
«ITouarox mepenadi manux» (ymoBa START) —3mina ctany miHii SDA
3BUCOKOTO DPIBHS Ha HM3bKHH, y ToM yac Ak Ha jHI SCL Bucokuit
pIBCHB;
«3aBepmeHHs niepemadi maaux» (ymoa STOP) —3mina ctany minii SDA
3 HM3BKOTO PIBHS Ha BUCOKWH, B ToM 4dac sk Ha jiHii SCL BuCOKwMiA
pIBEHb;
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«KopektHi nani» — ctan JiHii SDA siBiisie cO00I0 KOPEKTHI JaHl, SIKILIO
nicyist yMmoBU START crtan miHii SDA He MIHSIETBCSL HAa IPOTA31 BUCOKOTO
PIBHS TaKTOBOTO cuTHamy. /laHi Ha JiHIi MOBWHHI MIHATUCS BIPOIOBXK
Mepiojly HU3BKOTO pPIBHS TaKTOBOTo cHWrHaimy. Ha omaun Oir maHmx
MPUXOJUTHCS OJUH TAKTOBUHN IMITYJIBC;

«IlinTBEpIKEHHS» — KOXKEH QIpPECOBaHMM NpPUNAMarOUUid TOPUCTPIN
3000B‘sI3aHUN TEHEPYBaTH MIATBEPIKCHHSA TICIS MPUHAOMY KOXKHOTO
Oaiity. Bemyumit mpucTpiii 3000B‘si3aHUNl TEHEPYBAaTH JOMATKOBHUM
TaKTOBUH IMITYJIbC, SIKMI MPU3HAYECHUH JJ1s1 O1Ta M TBEp>KEHHS.

Kosxna nepenada nanux Hiiroetbest ymoBoto START 13aBepiiryeTbcsi yMOBOIO
STOP. KinbkicTe 6aliTiB Aanux, 1o nepeaatotses Mbk ymoBamu START 1 STOP, ne

oOMexeHa
1M00OanTOBO,

1 BH3HAYAETBCS BEAyYMM TPUCTpOoeM. [HDopmaris mepenaeTbes
1 KOXHUU OalT mnpwuilMau MIATBEPIKYE JAeB‘sITUM Ottom  (OiT

ninreepkeHHst - ACK). B cnernudikaiii ABox npoBigHOro iHTepdeicy BU3HAYEH1
3BUYAHUIN peXuM (C TakTOBOIO yacToToro 100 KI'11) 1 MBUAKKN peXuM (C TAKTOBOIO
yactoToro 400 kI'm). DS1307 npamroe Timbku B 3BudaiiHoMy peskumi (100 kI').

OO0 DD(:@H\‘#

'
1 1
1
]
ACHK

o= g r 1
1

| CTapaLss

! B MIFEC N
BEJOMOID

' R BT

' ' HATIPAENEHWNA CUrHAN
* NOATEERPHFIERIA
! _.I . OT NPHERHMIKA

CHrHAR
NOATBEPXAEHNA
OT MPUEMH MK,

ACK

YCNOBVE MOBTOPAETCH. ECIM YCNOBME STOP

. p MMM NOBTOPEHKE
START *TNEPEQAETCA BONLILEE VCIOBWA START
EONMUECTBO BARTOR

L o— s

R/-W — 0ir yuranns/3anuc abo OiT HanpsMy nepeaadi

Pucynoxk 1.5 - [lepenava nanux no qeoxsHanpasieHiid muH1 (12C)

Jlns minTBEepAKEHHS NPUHOMY TPHUCTPIA Ma€ MIATATHYTH O HU3BKOTO PIBHS
aH0 SDA min yac TakTOBOIO IMMYJIbCYy TakuM 4YWHOM, 10 Ha miHii SDA
3aJIMIIaBCs CTAOUIbHUNA HU3BKUM PIBEHb.

B 3anexnocTi Bix ctany 0ita R/-W Mo’kiBi ABa THIIN TIepenadi JaHUX:

nepenada JaHuUX BiI BEAy4Oro IepefaBada 10 BEIACHOTO MpHiiMaya.
(ITepumit Oalt, sIKMHA MepeHAETbCS BEAYYUM, - 1€ aJpeca BEICHOIO
NPUCTPOIO, 3 SIKUM 3IICHIOBaTUMEThCS OOMIH 1H(opmauiero. [ami
nepenarThesa Oe3nocepenHbo OaTh gaHuX. Benenwmii moBeprae Oir
MIITBEPHKCHHS MICIIS KOXKHOTO NMPUUHSITOTO OaiTy. JlaHi mepemaroThes,
MOYMHAIOUH 3 cTapIoro 6ira (most significant bit - MSB);
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o JaH1 MepefarTbCs B BEAEHOTO IMepenaBaya 0 BEIydoro mnpuiiMaua.
(ITepmmii Gaiftr (agpec BEAEHOIO) MEPENAETHCS BeaydyuM. BeneHwuii
moBepTae OIT MIATBEPHKCHHS, a 32 HUM II€BHY KUIBKICTh OaWTIB JaHUX.
Benyuuit moBepTae OIT MiATBEPKEHHS TMICIS BCIX MPUUHATUX OaMTIB,
KpIM OCTaHHBOTO. B KIHII1 OCTAHHBOI'O MPUHHATOrO OANTY MOBEPTAETHCS
"we migTBepmxkeHo" (NACK). Benyuuit mnpuctpiii reHepye Bci
MOCTIAOBHI CHHXpOIMITYJIbCcH, a Takok yMoBH START 1 STOP. Ilepenaua
3aBepuryeTbcsi yYMOBor0 STOP a6o moBTtopom ymoBu START. Tak sik
nmoBTop ymoBM START Takoxk € TMOYarkoM HACTYIHOI MOCiAOBHOI
nepefadi, TO B TAakOMYy BUNAJAKYy IIMHAa HE BHUBUIbHAE€TbCA. JlaHi
MePEeAAr0THCS, TIOUMHAIOYH 3 CTapIoTo OITy).

DS1307 moxe mpairoBaTi B HACTYITHUX JBOX PEXKHUMAX:

o pexXuM BeieHoTo npuiiMada(pexum 3anucy DS1307);

o pEXHUM Beaydoro nepenasava (pexkuM untadss DS1307).

Y pexumi BEICHOTO MpHiiMada TOCIIIOBHI JaHI mpuiMaroThes mo SDA i
cuaxpoHBytoThesi o SCL. Ilicnsi KOXXHOTO MpUHHSATOro OalTy mepenaeThcs Oir
ninTBepkeHs. YMoBu START 1 STOP po3ni3HaIOTBCS SIK MOYATOK 1 KIHEHb
NOCIAOBHOI mepenayl. Po3mi3HaBaHHS agpecu BUKOHYETHCS —amapaTrHO  IMICIA
NpUOMY aipecH BEIEHOTO 10iTa HampsIMy nepeaadi (IuB. pUCyHOK 1.6).

=Anpec BRgoMarc> <RAN> =(CnoBo anpeca (n)= <[lakkee n)= <[laHHete (n+1)= < [JaHHele [+ X )=

S| 1101000 | 0 [A [ XXO00XX | A | XXX | A | XXKKXX | A | XXXOOXKXX | A | P

Aapec = DO ((
)

MNepeqapaemsle HanHwE
S-ycnoeve START  A-nogteepxaenue P - ycnoeue STOP (X+1 62708 + NonTRepKAGHHE)

Pucynok 1.6 - Pexxum Benenoro npuiimaua(peskum 3amucy DS1307).

VY pexumi Bemydoro nepemaBava (pexxuMm uutanas DS1307) meprmmii Gaidt
NPUIMAETHCA 1 ONPAIIbOBYETHCS TaK CaMO, SIK 1 B peKMM1 BEJIEHOTO MpuiiMada. Aje B
JTaHOMY PEXKHMI OIT HanpsiMy Oyle BKa3zyBaTH, IO HANpPsM Tepeaadl MpoTHIICKHUH.
DS 1307 mepenae mocminoBHi AaHi mo mHii SDA moku Ha nHiI0 SCL Hagxonaats
nociinoBHl iMmyabcu. YMoBH START 1 STOP po3mizHarOTBCS B TIOYATKy 1 B KIHITI
MOCJITOBHOI Mepenavi (IUB. pucyHokx 1.7).
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<Aapac Begamaro <RAN <[lakHsle n)= <[Janie (n+1)= <[lagie (2} <[lankgle (k)

S| 101000 [ 1 | A | XOOUOXX | A | XXXXXXXX | A | XXX | A [ XXXXXXXX | A | P

Agpec = Dih Jrjr
MepearaeLe JaHHse
5 - yenoswe START P - ycnosue STOP [X+1 Baiiros + nogTEEpNARHME]

- . TPAMeSaHHE: NOCNBAHAN GaMT faHHLY
A= NOATBEPKAEHHE A - "HENOATBEPKAEHUE £ONPORC¥YAETCA "HenanTRenwAHEN | A |

Pucynok 1.7 -Pexxum Begydoro nepenasaya (pexxuM untanss DS1307)

baiit anpecu—mepumii OaiiT, skuil npuiimMaerbest micns ymoBu START,
TeHepyeThbCcad BEAyYMM NpPUCTpoeM. balT ampecu QopmyeTbes 3 7-0iTHOT agpecu
DS1307, ska Binnoinae nocapoBHocTi 1101000, 1 HacTymHOoro Oita Hampsamy
nepenadi (R/-W), skuit qist uutanas piBaui 1. [Ticas nmpuiioMy 1 1ekoayBaHHs OaifTa
aapecu, MPUCTPid BUAA€E MATBEPKEHHS Ha MHII0 SDA.

1.3.5 BipryanbHuii TepmiHa

Biptyansamii Tepminan VSM nae MOKIMBICT BUKOPUCTOBYBATH KJIaBiaTypy i
eKpaH TEPCOHAIBHOIO KOMITIOTEpa, 00 MOCHUIaTh W MpUWMAaTH MO TOCIITOBHOMY
acuHxpoHHOMY  iHTep(dericy RS232 nani, mo HaaxXoAsATh J0/BiI IMITOBaHOI
MIKpOIpoLecopHoi cuctemu. Lle 0co0IMBO KOPHUCHO MPU HANATOJKEHHI, /1€ MOXKHA
BIIOOPa3UTH BIIJIAro UKyBadbHI TMOBIIOMJICHHS, MO0 C(OPMOBaHI MPOTPAMHUM
3a0€3MEUCHHSM, SIKE PO3POOIISIETHCS.

BipTyanbHuii TepMIHAJI Ma€e HACTYITHI XapaKTEPUC TUKU:

- MOBHUU AYIUIEKC - TOCJIIOBHI BXIIHI JaH1 BITOOpPa)KarOThCs, SIK CUMBOJIH
ASCII; - mpoctrii xBOompoBigHUH HTepdeic mannx: RXD amsa orpuMannx gaHux i
TXD st mepenadi 1aHUX;

- MPOCTHUI JBOMPOBINHUI amapaTHUil HTep(eic BcTaHOBIEHHS 3B'A3Ky: RTS
(ready-to-send) - roroBuii mo mepenaui, i CTS (clear-to-send) - ouwmmieHwid aus
nepeaayi;

- mBuAKIcTh Bl 300 mo 57 600 60x;

- 7 abo 8§ HpopMaLIITHUX PO3PSIB;

- IAPHICTh, HETIAPHICTH;

-0, 1 a6o 2 cTonoBux OI1rta;

- TIpolEeaypa BCTAHOBIIEHHS 3B's3Ky nporpamHoro 3abesnedeHHs XON/XOFF
Ha JOAATOK A0 amnapaTHOi MPOLEypy BCTAHOBIICHHS 3B'SI3KY;

- HOpManbHa ab0 HeratMBHa MOJSIPHICTH curHamB 1 ausi1 RX/TX, 1 mua
RTS/CTS.

[o6 mIKIFOYUTH TEPMIHAT 10 MOJIEI HEOOXITHO:

- BUOpAaTu 3HAYOK MYJbTUMETPA Ha MpaBiii maHemni, BuOparu BipryanbHuii
Tepminan (VIRTUAL TERMINAL) i po3MicTUTH HOTO Ha CXeMi.
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- migxkmountd BUBoau RX 1 TX 1o mepepaBanbHOi W MpuAMaIbHION JTiHIMA
tectoBaHoi cucteMu. RX - Bxig, TX — Buxin;

- AKIIO IUThOBAa CUCTEMa BUKOPUCTOBYE amapaTHy MPOLENYypY BCTAHOBIICHHS
3B'3Ky, TO HeoOxigHo minkmouuTd BuBoAu RTS 1 CTS g0 BiAMoOBiqHUX 10 IIWH
KEpyBaHHS IOTOKOM.  BiIpenaryBaTd HaJIAIUTYBaHHS BIPTYaJbHOIO TEpMIHAJIA!
MBUAKICTh y 003X, JOBXKHHY CJIOBa, MapHICTh, KEPYyBaHHS ITOTOKOM JaHUX 1
MOJISIPHOCTI CUTHATIB;

- 3alyCTUTH MOJENIOBAHHS 3BMYAlHUM crnocoOoMm. TepMiHan Bi1oOpa3uTh
BXIJIH1 JIaH1, IK TUIBKH OJIEP>KUTH iX; 11100 MOCUIIATH CUMBOJIM B CUCTEMY, HEOOXITHO
BIICBHUTHCS, MO (POKYyC BKa3IBHWKA y BIKHI TepMiHaia. JIpykyiTe HEOOXITHUNA TEKCT
Ha KJ1aBlaTypi MEpCOHAILHOTO KOMIT IOTepa.

- SIK TUIbKU TIOYHETHCS MOJIEIIOBAHHS, MOJAbI (DYHKIIIOHATBHI MOMXKJIMBOCTI
OyAyTh JOCTYIIHI B KOHTEKCTHOMY MEHIO, SIK€ BUKIIMKAETHCS MIPABOI0 KHOMKOIO MHIII
Ha BiKHI TepMiHana. e MeHIO 1a€ MOXKIIMBICTD MPU3YITMHATH JUCTUICH, 1 KOTIIFOBATH
1 BCTaBJSITH TEKCT y Oydep oOMiHY i 3 HbOTO.

Oco00JIMBOCTI BUKOPUCTAHHSI BIPTYaJIbHOTO TEpMIHAJIA:

- BipTyanbHMid TepMiHan mniarpumye kepyroui ASCII komu CR (0x0D)
(moBepuenns kaperku), BS (0x08) (moepuenns) i BEL (0x07) (3BykoBuii curaain).
VYci Hmi koau rHOpYrOThes!!! - BIpTyalbHMM TepMIHAI - II€ MPOCTO IMdpoBa
MOJIENIb, 1 TaKOXX HE BUMAara€ HiAKMX cheuuiyHUX PIBHIB HANpyrd Ha CBOIX
BUBOaX. BiH OyJe HOpMalbHO MpAaIlOBAaTH SIK OE€3MoCepeaHbO 3 MIKPOIPOIIECOPOM
a0 IHIMM YHIBEPCAJHbHUM AaCHHXPOHHUM  MpUEMOTEPENaTIukoM, Tak 1 3
obnagHanuam RS232 npaiisepom tumy MAX232, sikuil MICTUTh JIOT TUHI IHBEPTOPH.

- pIB€Hb aKTUBHOTO cTaHy Ha BuBogax RX 1 TX 3a 3aMoBUyBaHHSAM BUCOKHUU. Y
TaKui CIocid CTaH XOJOCTOTO XOAY - BUCOKHM pIBEHb, CTapTOBUW OIT - HU3bKUUI
piBEHb, a CTOTIOBUM OIT - BUCOKMI piBeHb. [HMOpMaIliiiHi po3psau 3'SBISIOTHCS K
BUCOKUW piBeHb Tipu 'l' 1 Hu3bkuil piBeHb npu '0'. Lle cymicHO 13 BOymOBaHUMU
moxayisimu UART y Oaratbox MIKpOKOHTpoJiepax. B HIoMy BUNaaKy (HanpuKiIaz,
mo6 MOKIIOYUTA TepMmiHaid Ha Buxin RS232 npaiiBepa), HEOOXITHO BCTAHOBUTH
HeraTuBHY MOJIIpHICTE RX/TX.

- 3a 3aMOBYYBAHHSM, TEpPMIHAI HE BigOoOpaka€ CUMBOJIM, IO JPYKYIOTHCS
(echo (Echo Typed Characters) ix MO’kHa BKJIFOUYUTH Y KOHTEKCTHOMY MEHIO.
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2 MPOEKTYBAHHS EJJEKTPUYHOI MPUHIIMIIOBOI CXEMHA
2.1 Po3poOka cxeMH eJIleKTPUYHOI MPUHIMIIOBOI MiKPOKOHTpOJIepa

VY nporeci npoekTyBaHHs OyAb-IKOTO MPUCTPOIO, POPMYETHCS HAOIP TEXHIYHOT
JOKYMEHTAIlii 10 IhOMY TPUCTPOIO. B TeXHIUHIA JOKyMEHTaIlli OIMHCYETHCS
napameTpu, podoTa MPUCTPOI0, HEOOXITHI JIJIT BUTOTOBJICHHS KOMIIOHEHTH Ta METOIU
13aco0u HayarokeHHs1 (PYHKIIIOHATHBHUX MO>KJIMBOCTEH MPOEKTOBAHOTO MPHUCTPOIO.

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

Enextpuuna mnpuHIMIoBa cxema — 1€ TpadiiHe 300pakeHHS OyH0BH
OpuUCTpor0 Ha (BUUHOMY piBHL JlaHa cxema BinoOpakae KUIBKICTh Ta THII
BUKOPUCTOBYBAaHMX Yy TMPHUCTPOi KOMIIOHEHTIB (PaAlOTEeXHIYHMX €JIEMEHTIB,
MIKpOCXeM, IHTep(EeHCHHX pO3‘€MIB, TOINO...) Ta iX B3AEMOJIIO OJWH 3 OJHUM.
[TigkTroYeHHS KOMIIOHEHTIB CXEMH OJIMH JI0 OJTHOTO BITOOpaXae€ThCsl JTHIIMH. 3TITHO
i€l cxemu BIIOYBa€eThCS PO3BEACHHS JTOPDKOK HA IUIAaTi y BUIMOBUIHOCTI JO 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 NPUCTPIA HE MOXE MpaloBaTd 0€3 JpKepenna Hanpyru
xuBieHHs. [Ipuctpoi, mo noOynoBaHi Ha OCHOBI MIKPOKOHTpOJEpa, 1€ IU(pPOBi
npuctpoi. [iamazon HANpPyrH JKUBIICHHA /IS TAKMX NpUCTPOiB CcKianae Bim 1.5 mo
5.5B, a ctpym - nocTiiHUA. 1 MiAKIIOYeHHS I_II/I(prBI/IX HpI/ICTpOIB 1o mepexi 220B
BUKOPHUCTOBYIOTHCSI TPaHC(HOPMATOPHI, IMITYJILCHI, KOHIEHCATOPHI OJIOKU KUBJICHHS
ToO... JIo CKIlany HaMMpOCTINIOI CXEMH BXOJISITh: MOHIKYIOUHMA TpaHcopmaTop,
TIOMHUN MICT, €NeKTPOJITHYHI KOHIEHCATOPH Ta MIKpocxXxeMa crabutiamii (JIuB.
pucyHok 2.1).

[ ] Trl
S ' VDAL
. I DD1
~220V ! L7805 [T @
[ | |
" ' =l 2 5V
-» o]

Pucynok 2.1- Cxema ctabinizamii )KUBJISHHS JJIs TUGPOBUX MPUCTPOIB HA
OCHOBI MIKPOKOHTPOJIEPIB

KirouoBuM enemeHToM B AaHid cxemi € cradinizarop L7805. IcHye nBa BUaM
crabinizaropa 7805: 3 ctpymoM HaBaHTakeHHS 10 1A 1 mamomoTykuuii 78L05 3
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ctpyMoM HaBaHTaxeHHs 10 0,1A. Kpim Hux € npomMpkHuii 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 HAPYTU MPU PI3KIA 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
TpaHcdopmarop Ta aAiogHUM MIcT. i Toro, mobd chopmyBaTu HEOOXITHI YMOBH JIs
po6otu MKC HeoOXimHO miepeadaduTH IKepesio IMITyIbCIB CUHXPOHI3AIIi.

B wmikpokonTposnepax cimeiictea PIC16 mnepenbadeHo paekiibka THITIB
rereparopis. Jns PIC16 xopuctyBau Moske 3amporpamyBatd JBa KOHQIrypariiHux
o1t (FOSC1 1 FOSCO) nns Bubopy oaHoro i3 otuphox pexkumis: RC, LP, XT, HS.,
ne:

RC — reneparop nHa R C-nani;

XT — cTanaapTHUN KBapLOBUN T€HEPATOD;

HS — BuCOKOUacTOTHMIA KBapIIOBHI reHepaTop;

LP — Hu3pKO9acCTOTHHI MajIoi TIOTY>KHOCTI T€HEpaTo.

B pexumax XT, LP 1 HS mo BuBomis OSCI/CLKIN 1 OSC2/CLKOUT

MIKTIOYAEThC KBapIIOBUM 00 KepaMIdHUN pe30HATOP.

DD1

—21RA3 rRAO 71 Cf

3 16 |
—3lras  osc1e T 1
_ 4 15 == MHz

RA5  OSC2 -
T g vdd 14— c2
1g

Pucynok 2.2 - Cxema TakTyBaHHsSI MIKpOKOHTpoOJIepa

JIis minKIroYeHHsI pe30HaTopa BUKOPUCTOBYETHCSI THIIOBA CXeMa BUPOOHUKA.
€MHICTh KOHJICHCATOpIB MOBHUHHA OyTH B 1HTepBaii Bin 15 no 22 n®d, onun BUBIY
SKUX MIIKIIOYAETHCS IO PE30HATOPA, & IHIIHMHA 10 3€MJIL.

Y mpuctpoiB, NMoOyJOBaHMX Ha OCHOBI MIKPOKOHTPOJIEpIB mependayeHuit
MEXaHI3M amapaTHoTO peceTyBaHHA. Y MikpokoHTposiepiB PIC16 BuBix, mio
NpU3HAYCHUN N1 pydHOro mnepesamycky HaszubaeTbesi /MCLR. AkTuBHMI curHan
JUIsl CKWAaHHS — 1ie curHai JjorigHoro 0, mo mnogaerbcs Ha BXim /MCLR  npu
HATUCKaHH1 KHOTIKA S1.
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Jnst 3miaM iporpamuoro 3abesnedeHHs MK BukopuctoByetbest po3‘em ICSP.
Januii po3‘em, K 1 OJHOIMEHHUN TPOTOKOJ OOMIHY, TO3BOJIIE 3MIHIOBATH POOOYl
napamMeTpu MIKpOKOHTpoJiepa 0€3 BWIydEeHHS HOTO 13 mpucTporo. [lpu mpommBaHHi
MIKpoKOHTposepa Ha HKKY /MCLR mnogaetscst curnan pisaem 15B. Jlanuii curnan
NO3HAYEHO Ha po3‘emi gk Vpp. 3aAlt0€TbCsl MEXaH3BMY JOCTYIy JO IaM STl
MIKpoKOHTposiepa. Jlani mepematoThest 1o mHiI  Data wa BuBim PGD
MIKpoKoHTposiepa, npu mpoMmy 3 mHi Clock po3‘emy ISCP moctymae curaan
TakTyBaHHs. JlaHuii curHan npwuiimaetbcs BuBojgoM PGC MikpokoHTpoJiepa, Ta
BIITIOBIIA€ 32 KOPEKTHUM 3aMUC Nporpamu y MikpokoHTpojep. Curnam Vss 1 Vdd
3a0€3Meuyr0Th CTaHIAPTHY HAMPYTY KUBJICHHS JJI1 MIKpPOKOHTpoJiepa piBHeM +5B.

Ha enexTpuuHiii NpUHIMIIOBIA CXeMI MOKAa3aHO SIK B3AEMOJIIOTH PI3HI BY3JH
MDK COOOI0 Ta SIKi KOMIIOHEHTH BUKOPHCTOBYIOTBHCS JIJIsi TIOOYAOBU MPOEKTOBAHOTO
OPUCTPOIO. 3riTHO 13 ILIE€I0 CXEMOI0 y MOAANbIIOMY (OpPMYBATUMETHCS HPUHIIMII
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
pOOOTOO IHOTO MPUCTPOIO Ta OTPUMAHHS iH(OPMAIIi PO BUKOHYBaHI HUM (DYHKITIi.
Hanpuknan, nis [IK Takumu npuctposiMu € KiaBiaTypa, MUIIKa (IPUCTPOI BBECHHS)
Ta MOHITOP 1 IpUHTEP (IPUCTPOi BUBEIACHHS ).

Jlyis  MIKpOKOHTPOJIEPHUX CHCTEM HOMEHKJIaTypa MpPUCTPOIB BBEICHHS YU
BUBEJICHHS Jemlo Hma. [IpuctposmMu BBOy KpiM KiaBiaTypH (KJaBiaTypHOI MaTpHIli)
MOXYTh Oy PI3HI TaTYUKU — TEIUIa, BOJOIOCTI, 3ara3oBaHocTi, [Y-naTdyuku, To1o. ..
B cBoto uepry npucTpoi BUBOY Takox He oOMexyroThcs MmoHiTopoM. s MKC e,
— SK mpaBwio, — 3HakocuMBOJIbHI a00 rpadiuni PKI, CCI, akycTuyH1 enemMeHTH
(Oimepu, AUHAMIKH), HABiAb 3BUYAHI CBITIIO IO TH.

HaifmpocTimii 13 1UX MNPUCTPOIB BBEICHHS/BUBEJCHHS IHTETPYIOTHCS B
MPUCTPIA Ta MITKIIOYAIOTHCS 0€3M0CePeaHbO A0 MOPTIB MIKPOKOHTPOJIEpa, MPOTE € 1
TaKi, I MAKIFOYCHHS KX BUKOPUCTOBYIOTHCS HTEp(DEHCHI po3‘eMHU.

IaTepdeiic — y MIKpOKOHTpOJIEPHIN TEXHINI — Ie HaOlp IPOBITHHUKIB, SKI
BUKOPHUCTOBYIOTBCSl U1 TIAKIFOUEHHS 30BHIIIHBOTO TPUCTPOIO BBOIY/BHBOIY Ta
3a0€3MeuyIoTh peali3allilo MPOTOKOY Mepenadl AaHux. SIK mpaBWiio, Taki Ipynu
NPOBIIHUKIB 00°€THIOIOTHECS B MEXax OJHOro po3‘emy. Hampukian, st 30BHIIIHIX
npUCTPOiB, skl mpaiooTs o USART/RS-232 mpoTokomy, rpymna IpoBiTHUKIB, 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
1o1a4i KUBJICHHS] MIKPOKOHTPOJIEp MOKPOKOBO BUKOHYE TpOrpamy, IO 3aKJIaJcHa y
foro mam'site mporpam. Ilepimm eranom € iHIiaa3aIis TOPTIB MIKPOKOHTpOJIEpa Ta
1oro BOyJOBaHMX MOJYJIB. AKTUBYEThCS HTEp(EC 3B'A3Ky Ta BUKOHYETHCS OOMIH
JAHUMH.
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Pucynok 2.3 - EnexrpuuHa npuHIMNOBa cxeMa po6otu CucTeMyu MOHITOPUHTY
TEMIIEpaTypu

Tabmmms 2.1 — Tlepenik e1eMEHTIB eEKTPUIHOIT MPUHIIMIIOBOI CXEMU

HazBa erementa

Ne IT/TT

Ilo3HaueHHsa

Howminan

Tpancdopmarop

TR1

220B

JioiHuii MicT

VDS1

D13A4

Perynarop nHanpyru

DD1

7805

1

2

3

4 KBaprieBi pezoHaropu 71,72, 73 AMI 11

5 Konnencarop Cl 100mMk D
6 Konnencarop C2 10mkD
7 Konnencaropu C3,C4,C5,C6 | 15pD

8 Pesuctopu R1,R2, R3, R6 10xOm
9 Pe3uctopu R4, R5 SkOm

=
o

MikpoKOHTpOJIepH

DD2,DD3

PIC16F873, PIC16F874
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11 [udposuit TepmoaaBay IC1 T74

12 Monyns peansnoro wacy | 1C2 DS1307
12 Tepminan [TK P1 COMPIM
13 Knonka-nepemukayu S1,S2 SK1-53
14 Barapest Batl 3.3B

2.2 CtBopenns npoekty B cepenoBuii PROTEUS VSM

bitbuIicTe pagioaMaTropiB CTUKAIUCS 13 CUTYalli€l0, KOJU 3a OpakoMm JOCBITY
Yy OPUCYTHICTh MOMMIJIOK y cxeMi ab0 3K 3a HIIMMH OOCTaBHUHAMH, IICYBAJIU
pamioeneKTpOHH1 KOMIIOHEHTH.

3'ssBuIIacs BeMM4Ye3Ha KUTbKICTh TTPOTPaM CUMYJISITOPIB, IO 3aMIHIOIOTh peabH1
pamgioferani ¥ mpuiaaau, BIpTYyaTbHUMH MoJensiMu. CUMYNSTOPU A03BOJISIIOTH, 0€3
30UpaHHsl PEATbHOTO MPHUCTPOIO, HAJTATOJUTH POOOTY CXEMH, 3HANTH TOMUIIKH,
OTpUMaHI Ha CTafii MPOEKTYBaHHS, 3HATU HEOOXIIH1 XapaKTEPUCTUKH M Oarato 4oro
imoro. Omxiero 3 Takux nporpam € PROTEUS VSM.

Proteus VSM cknanaetscs 3 aBOX camocTiiHux mporpam ISIS ta ARES.
ARES e TpacupyBaJbHHK JAPYKOBAaHUX IUIaT 3 MOJKJIMBICTIO CTBOPEHHS CBOiX
610mioTeKk. 3amyck mporpamu BinmOyBaeTbes 3 MeHo [lyck — Ilporpamu - Proteus 7
Professional - ISIS 7 Professional. [lpu 3amycky mporpamu 3'SBJISIETBCS OCHOBHE
BiKHO Tiporpami ISIS 7 Professional.

HaiiOimbimii  mpocTip BiaBeaeHu mif BikHO penaryBanHs EDIT WINDOW.
Came B HBOMY BiZOYBalOThCSl BCl OCHOBHI MPOIECH CTBOPEHHS, peAaryBaHHS W
HaJIaro/KEHHS CXeMU MPUCTPoro. JIIBopyd yropi MajaeHbKe BIKHO MOTIEPEIHBOTO
neperisiny Overview Window 3 Horo J0momMororo MokHa MepeMIIyBaTUCS 10 BIKHY
penaryBaHHs (KJIAarOuM JiBOIO KHOIMKOK MMIII IO BIKHY NOTIEPEIHBOTO MEPEriisiay,
MO>KHa TEpeMIllyBaTH BIKHO peJaryBaHHS 3a CXEMOIO, SIKIIO 3BUYAWHO cXeMa He
BMIIIa€Thesl y BIKHO). [lepeminryBati BIKHO pefaryBaHHS 3a CXEMOIO MOKHaA IIe
yrpuMytoun HatucHyTtoi kHomky SHIFT Ta pyxaroum KypcopoM Muil Mo BIKHY
penaryBanHs. HabmxyBatu i BIQaiaTu cXeMy y BIKHI MOXkHa kKHomnkamu F6 it F7
a0o x xosiecoM mui, F5 nentpye cxemy y BikHi, a HatuckanHs F8 minranse po3mip
CXEMH MiI-BIKHO pefaryBaHHsI.

o LNTTELFD . 1515 Drafasidsnnd (Dema)
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el ISR BE+ +AARO |-~ i mB ETEE YD = cu
R =
- D
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= =
" e —
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COF w2 [ ™ 0 | W] moofsHe S

Pucynok 2.4 - OcHoBHe BikHO nporpamiu ISIS 7 Professional 1 BikHO
HOTIEPENHBOrO MEPErIIAY.
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[Tig BikHOM TIOTIEpEAHBOTO Tepersny 3HaxoauThes: Object Selector - crimcok
00paHUX y 1Ieil MOMEHT KOMIIOHEHTIB, CUMBOJIIB i HIIMX €JIeMeHTIB. Buaiienuit y
CIIUCKY 00'€KT BiHOOPaXKAETHCS Y BIKHI MOMIEPEAHHOTO 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 4yepe3 rapsul KJIaBilll, sIK1 MOXYTh MEPENPU3HAYYBATUCA KOPHUCTYBAuEM.
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.

|«
| N ROOT SHEET 1 <00 40 &

PucyHok 2.5 - [lanenbs kepyBaHHSI IHTEPAKTUBHOIO CUMYJISIIELO.

Cepenoumie PROTEUS  mae BenmuuesHy — OI0MIOTEKY — €JIEKTPOHHHUX
KOMITIOHEHTIB. Bcl eneMenTn nepedyBaroth y 010mioteni komnoHeHTiB. 1lo6 no Hei
noTpanutu nmoTpioHO nepeiT B pexkuM COMPONENT (koMIOHEHTH), HATUCHYB K
BinoBinHy niktorpamy P (Pick devices) a0o nBidi KialHyBIIM JIBOIO KHOMKOIO B
noJii Bubopy kommnoHeHTiB Object Selector.

KoMmmoneHTn MokHa BUOMpATH MO KaTeropiix, Ta y CHHCKY. 300paskeHHS
KOMIIOHEHTa 3'SBUTUCS Yy BIKHI Tmonepeaasoro mneperisimy. Io6 po3micTuTH
KOMITOHEHT Ha poO0oYOMYy T0JIl MOTPIOHO HABECTHU KypCOp MHIII Ha MOTpiOHE MicIIe 1
KJIAI[HYTH JIIBOIO KHOTMKOIO Muiil. [1l00 3’ €nHaT BUBOIU KOMIIOHEHTIB TIPOBITHUKOM
NOTPIOHO MIABECTH KypCOp MHUIII JO BHUBOAY KOMIIOHEHTA, IMICJsS MOSIBU HAa BUBOJAL
KOMIIOHEHTA XPECTHKA IMOTPIOHO KIAHYTH JIIBOKO KHOIKOIO MHUIII 1 TTABECTH KypCOp
MHUIII 0 BUBOAY IHIIIOTO KOMITIOHEHTA.

== Pick Devices
Macka Pezgnerare: (B25] MpocioTp Cres
| YeTpoisTeo | EuSmioraxa | Ormcase A MErO HE BRSSO LA NPOGHSTT
Cooeo uemroe 555 ANALOG Timer/Dzcilatos
Tomeein Mo 7555 ANALOG CMOS Times/Discilator
RIS ANALOG B Feeed 14 Pontive Power Supply Regulaton
Kameropus: | ANALOG BV Ficed 1A Posilive Powes Supply Regulsir  PCE Mpociorp:
[Bee naTerop) | TEDB ANALOG B Feoed 1A Posifive Power Supely Flegulstor
He knacciegsan 609 ANALOG 9 Froed 14 Positive Powes Supoly Regulaios
M slog 780 ANALOG 10V Fised 14 Positive Power Supply Flegulsh
Capacitors 7812 AMALDG 12V Fixed 14 Positive Fower Supphy Fegulak
CMOS 4000 senies 705 ANALOG 19V Fixad 14 Pasilive Power Supply Regulat o
Connsctors 7618 ANALOG 18Y Fiued 14 Positive Power Supply Fleguist I W
Laplace Primilives 76024 ANALDG 24V Frved 100mA Positive Power Supply Fleg L
:*Cha""l‘:g_ 78540 AMALOG 1.5A Universal Switching Regulstor Subsyste & e s
Mf;"'“ym-m ICs 7905 ANALOG 5 Ficad 14 Magative Power Supply Rlegulat bt
ot 7906 ANALDG B\ Fioed 14 Negative Power Supply legulat
Mol Pristives 7308 ANALOG 8 Fised 14 Megative Pover Supply Fegulah 4 a
Dossationsi Armkfiais 7909 ANALOG 9 Fuoed 14 Nagative Power Supply Flagulat K
Third redarinrmnie « |90 AMALOG TV Freed T Negativee Power Supply Reguls
7912 AMALDG 12V Fixed 14 Hegative Power Supol Reguls
Mo st 7915 ANALOG 15V Fised 14 Negative Power Supply Feguls
r‘m 3313 ANALOG 18Y Fred 14 Hegative Power Suppl) Regule
Dicgiay Diivers 1% AHALOG s R Mllerdmbovat e irnd:
o 712 ANALOG 12V Fined 100mé Negaiive Fower Supply e | [[ omsesa
(VRN e 15 AMNALOG 25 Fived 100mA Heoatiee Power Suook Re

PucyHok 2.6 - bibiioTeka en1eKTpOHHUX 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 xommumatrop 1 CROWHILL PIC BASIC 1 BASIC STAMP. Ilonepentso
BUKOPHUCTAHHIM
nporpamyBaHHs MIKpoKoHTpoJepiB Bix ¢pipmu MICROCHIP, a came MPLAB.

HEX-daiin

A
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~ijo e e feafrs )
=
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— SCLK,
[Zo 1" [5
(ORI O]
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£ RB1 OSC2ICLKOUT
=— rez MCLRNppITHY
2=— REPGM
R1 ==t RE4 RADIANG
el R2 e i RATIAN
10k fe REBIPGC RAZIANZVREF-
U3 = RET/PGD RAJIANAVREF+
1 R#A."TGE?KI
24 sa £ S5 RCOTI0SOMICKI  RASAN4ISS
soa 5 21 rewmiosicer2
5 rezicep
T RCI/SCKISCL
SOUT bime | RC4/SDUSDA
1 RCH/SDO
21y vear |- AT reemuck
PRV = RCTIRX/DT
1307
FIC16FE73

CCpCAOBHIIICM

P1

COMPIM
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% OSCAICLKIN REOINT gi
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Pucynok 2.7 - JlocnimxkyBaHa cxema
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3 PO3POBKA ITPOI'PAMHOTI'O 3ABE3IIEYEHHS 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 KJAcy 3aaad MIC/d CKIHYEHHOro 4uucya omepamid. [lpm  HamucanHi
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 iX ocoOimBocTeil. Po3num mporpamu, y sxomy
BiIOYBA€THCS 3aHECEHHS 3HAYEHHS 3MIHHUX MOJAETHCS Y BUIJISI MMapajenorpama, B
SKOMY TIepepaxoBaHi iMeHa UX 3MIHHUX. Po31i1 mporpamu, y sikOMy BiTOyBa€eThbCs
BUKOHAHHS TIEBHOI OIepallii moaeThes y (popMi MPSIMOKYTHHKA, a PO3AiT IMEPEBIPKU
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. Ille omuH po3ail, MmO € MommMpeHuM y TporpamMax — IIe PO3JIUT
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
3anayvi. [lounHaroum 3 MOYATKOBOTO CTaHY, IHCprKHII ITOPUTMY OIHCYIOTh NPOLIEC
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 KIHIICBOT'O TPOAYKTY 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 3a0e3medeHHS MIKpOKOHTpoOJiepa HeoOximHO OymyBatd 3
MaKCUMAILHUM BHUKOpPUCTaHHSIM Tmepudepii. Ilpu mpoMy sapo HEe BHKOHyBaTuMe
0e3J1141 pyTUHHUX OIeparlii.

[Ticns BKIIOYEHHS JKUBJICHHS CEpBICHA IMporpama IOYHHAE MPOBOIUTU
Himarkaniro. Ha mnodarky mporpamMu NPUKPILIIOETHCS — haiin 0100 TeKH
MIKpOKOHTpOJIepa, IICJIS YOro OTOJIOIIYIOTHCS OITH MOPTIB 1 PEricTpU IMaM'siTi, SKi
BUKOPHUCTOBYIOTBCA B Tporpami. MIKpOKOHTpoOJIEp Ma€ BUIbHI JJIsI BUKOPUCTAHHS
KOMIPKH Iam'AT1 1, 100 P KOKHOMY 3BEPHEHHI O IEBHOI KOMIPKHU HE OMUCYBATH ii
azipecy, Ta moJIermmTy (opMyBaHHs MPOTPAMHU - TPUCBOIOETHCS i1l Ha3Ba.

V HOoHATTS HIIAIBAIl BXOIUTh:
® TPUCBOEHHS MOYATKOBUX 3HAYEHb BCIM 3MIHHUM MPOTPaAMU;
® HaJAINTYBaHHS BCIX BHYTPIIIHIX CUCTEM MIKPOKOHTPOJIEPA;



26

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

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

® BUKOHAHHS MIANPOTpaMH 3aMyCKy CUCTEMHHX JHYMIbHUKIB-TaMEPIB 1 MEXaHIBMY
nepepuBaHb MIKPOKOHTPOJIEpa.

JIns BUKOpPUCTAHHA y MPOTpami KOHCTAHT 1 3MIHHUX HEOOXITHO iX MONEpETHbO
onucard Ta orojocuTd. KoHcTanTa - e NpOCTO JAESIKE 4YHUCIO, IO YacTo
BHUKOPHUCTOBYETHCS B IPOTPaMi, 1 Ma€ TIEBHUM 3MICT.

KpiM KOHCTaHT, sKi, BIIMOBITHO A0 CBO€I Ha3BH, MPOTITOM YChOIO 4Yacy
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,
a00 MPOMDKHUN pe3yJIbTaT O0UYKCIICHD.

Mouartox
[MouaTox

IHIHIATISALILIA MK

THITIAJIBALA MK HAJIANITYBAHHS NOPTIB

HATAMTYBAHHA MOPTIB, MSSP SPL, UART
MSSP SP17Ta 12C

OTpEMaHHA 1aHAX OTpuManua Jannx
Ta 3AMHC Y 3MIHHY 3 nepmoro MK
maunx 3 T74

Y

Tligroroska JaHux
A8 nepepavi
Ha Tepminan [K

OrpumanHa JaHuX
TA 3aNHC Y 3MiHHY
Jauux 32 DS1307 |

‘

[lepepaua nannx
ua apyruii MK

Pucynox 3.1 - brok-cxemu po6otu CrcTEMH MOHITOPUHTY TEMIIEPATYpPHU
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3.2 KongirypyBanHsi npucTpoio 3 Bukopuctanusm gupektusu _CONFIG

CimeiictBo MikpokoHTpoJiepiB PIC16 mae Habip cnemianbHuX ¢GYHKIIIH,
OPU3HAYECHUX [JJI1 PO3IIMPEHHS MOXJIMBOCTEH CHUCTEMH, MIHIMB3alll 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 ckunanns (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 JKHBJICHHS

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 Kepyl4o0i MporpamMu /1Jisi MikKpOKOHTpoJiepa

[Ticns BKIIOYEHHS JKUBJICHHS CEpBICHA IMporpama IMOYMHAE MPOBOJUTH
HinlanB3anito nanux. Ha mouatky mporpamMu NpUKPIUTIOETHCS ¢aitn 610110 TeKu
MIKPOKOHTPOJIEpa, MICIsl YOro OTOJIOUIYIOThCA OITW MOPTIB 1 pericTpu mam'siti, Kl
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 NoHATTA HIIaN3aI1lii BXOJUTh:
® TMPUCBOEHHS NMOYATKOBUX 3HAYE€Hb BCIM 3MIHHUM IPOTPaMH;
® HaJAITYBaHHS BCIX BHYTPINIHIX CUCTEM MIKpOKOHTPOJEPa;
® BIJHOBJICHHS PEKUMIB POOOTH CHUCTEMH, BCTAHOBJIICHUX Y TIOTICPEIHBOMY
ceaHcl poOOTH UIAXOM 3YUTYBAHHSA BIIMIOBITHUX MapaMeTpiB 13 (rern-mam'sti;
® 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 po3ymieTbesl iM's perictpa, abo agpeca KOMIPKH Tam'sTi, € B MpoIieci
BUKOHAHHS IMPpoTpaMu Oyje TUMYAcOBO 30epiraTucs 3a3majierias HeBlIoMa BEIMYNHA,
a00 POMDKHUN pe3yJbTaT 00YHCIICHb.

[Ticnst BUKOHAHHSA MOZAYJS HIIANB3aIl NporpamMa NepexouTh A0 OCHOBHOIO
UKy, Y IIbOMY LUK Iporpama nepedyBae yBech Jac, MOKH BKITFOUEHE JKUBJICHHS.

[lep1or0 4aCTUHOIO HAILIOTO MPOEKTY OYyJ0 HAMMCAHHS TEKCTY MPOrpamu st
NEPIIOTO MIKPOKOHTpPOJIEPa, 0 BUKOHYE (DYHKIIO OJEp>KaHHS JaHMUX 3 MPHUCTPOIB
T74 Ta DS1307, a Takoxx 00poOKy Ta nepenady aaHux Ha npyruii MK.

HaBenenuii Hmx4e MOAYIb TpOrpaMu 3JIMCHIOE IHIIaTi3allll0 TOPTIB
mikpokoHTposiepa PIC16F873 momyns SPI Tta 12C:

#include "MK _init.h"

[[---- omic q)yHKIllﬁ ittt

void MK _init(void)

{

/I--HanamryBauus mopTis--//

TRISA=1; /Inopr, skuit He BUKOPUCTOBYETHCS

TRISC=0011010111;/*4 ta 6 - BuBOAM mepemaui AaHux Ha Apyruit MK 3a mpoTokoiom
SPI*/

TRISB=0b11100011;/*1 ta 2 - BuBO M npuiioMy nanux 3 T74, 6 - kepyrouunii BuBin SPI, 7 ta
8 - BuBOAM npuiiomy nanux 3 DS1307%/

M----=-==-- MSSP SPI -----------
/I--- SSPSTAT
SMP=0;// onuTyBaHHSs BXOIy B CEPEIUH 1 EPi0y BUBEACHHS JaHUX
CKE=0;// Bubip ¢poHTY TaKTOBOrO CHUTHANy, JaHi MEPEHAIOThCA 1O 33JAHBOMY (QPOHTY
curHainy Ha BuBing SCK
/I--- SSPCON1
CKP=0;// naninepenaroTbcs 0 33qHLOMY QpOHTY curHany Ha Bubinx SCK
I Pesxxum pobotu momyist MSSP:
Il Bemyuuii pexxum SPI, TakroBuii curaan = Fosc/4
SSPM3=0;
SSPM2=0;



SSPM1=0;
SSPMO0=0;
SSPEN=1,;
GIE=0;

/— VIS 2 o ——
SSPADD=9;
SMP=1;
CKE=0;
SSPCON2=0;

SSPM3=1;

SSPM2=0;

SSPM1=0;

SSPMO0=0;

SSPEN=1;
}

[Ticns Himiamizamnii MU BUKOHYEMO HAIMCAHHS KepyO4oi mporpamMu y ¢aiiiai main.c :

/l---nigKITI0YeHHST ONTUCOBUX (aitiiB---//
#include "MK _init.h"
#include "i2c_p.h"
#include "i2c_p2.h"
/I---oromomenHs r1o0aNbHMU X 3MIHHHUX---//
/[3miHH1 gacy
unsigned char sec;
unsigned char min;
unsigned char hrn;
/3mMiHH1 nati
unsigned char day;
unsigned char mis;
unsigned char rik;
/[3mMiHH1 TeMnepaTypu
unsigned int T;

/I---- oronoreHHs QyHKI T UTS Iepeadi JaHUX ---------=-=-----
void spi_trans(unsigned char dat);
/I---- oriC QYHKI ------====-====mn=m -
void spi_trans(unsigned char dat)
{
RB5=0;
SSPBUF=dat;
while(BF==0){}
RB5=1;
¥

/|---- OCHOBHA TIPOTPAMA ---n-nenzmmmemee
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void main(void)
{
MK_init();//gyr kst in i ianizar i MK

/|---- POBOYMIA [IUKJT -------=nn=emoem -
while(1)
{

[l--------- AU TAHHS YaCy -----------------

i2c_start_p();//3anyck podotu 3 DS1307
i2c_trans_p(0b11010000);//pexwm 3amucy y mam’siTh IIPUCTPOIO
i2c_trans_p(0x00);//BcTaHoBIIEHHS TTOYATKy YATAHHS B HYJILOBY MO3HILIO
i2c_stop_p();//3ynunka poboru DS1307

i2c_start_p();//mostopHuii crapt podotu 3 DS1307
i2c_trans_p(0b11010001);// pexxrm duTaHHS JAHUX 3 1AM’ ST TPUCTPOIO
/l3anuc 3unTaHUX TaHUX Y 3MIHH
sec=i2c_recieve_ack_p();
min=i2c_recieve_ack_p();
hrn=i2c_recieve_nack_p();

i2c_stop_p(); //3ynunka po6otu 3 DS1307
llnepenava 3unTanux gaHuX Ha Apyruit MK:
spi_trans(sec);

spi_trans(min);

spi_trans(hrn);

[[--------- YMTAHHS JATH -----------------

i2c_start_p();//3anyck po6oru 3 DS1307
i2c_trans_p(0b11010000);//pexxum 3amucy y nam’siTb PUCTPOIO
i2c_trans_p(0x04);//BcTanoBreHHS MOYATKY YMTAHHS 3 YETBEPTOT MO3HU ITii
i2c_stop_p();//3ynunka podotu 3 DS1307

i2c_start_p(); /moBtropHuii crapt podotu 3 DS1307
i2c_trans_p(0b11010001);//// pexxum unTaHHS JaHKUX 3 TIAM SAT1 IPUCTPOIO
/[3amuc 3YMTaHUX JAHUX Y 3MIHHI:
day=i2c_recieve_ack p();
mis=i2c_recieve_ack_p();
rik=i2c_recieve_nack_p();

i2c_stop_p(); //3ynunka pobotu 3 DS1307
llnepenaya 3untanux qaHuX Ha apyrui MK:
spi_trans(day);

spi_trans(mis);

spi_trans(rik);

/[----------- YN TaHHS TeMIepaTypy ----------
i2c_start2_p();
i2c_trans2_p(0b10011010); //1001101* - A5 (tranceive)
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i2c_trans2_p(0x01); [ CONFIG-reg
i2c_trans2_p(0b01000000); // 3amyck kouBepraiii ADC
i2c_stop2_p();

__delay_ms(200);

/l------- ynTaHHS PE3yNIbTATIB BUMIPIOBAHHSI -----------
i2c_start2_p();

i2c_trans2_p(0b10011010); //1001101* - AS
i2c_trans2_p(0x00); [ITEMP-reg

i2c_start2_p(); /I noBTopuuii CTAPT
i2c_trans2_p(0b10011011); //3mina nanpsmy 1001101+1 (receive)
T=i2c_recieve_nack2_p(); //uuranus HpopManiliHOTO OalTy TEMIIEPATYpH
i2¢c_stop2_p();

spi_trans(T);//mepenaua 3untanoro 3HaueHHs Ha aQpyruit MK

¥
¥

Jlpyroro 4YacTHHOIO HAINOTO MPOEKTY OYII0 HANKMCAHHS TEKCTY MPOTpamMH sl JPYroro
MIKpOKOHTpOJIEpa, 110 BUKOHYE (PYyHKI[iFO oepkaHHs JqaHu X 3 nepmoro MK ta BUBOAUTH OTpUMaHi
naniHa tepminan [1K.

HaBenenuii HuXk4e MOIylb MpOTrpaMu 3AICHIOE IHIIiami3alifo MOPTIB MIKPOKOHTpoOJIEpa
PIC16F874 ta monyni SPI, UART:

#include "MK _init.h"

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

void MK _init(void)

{

ADON=0;//BuKirouaeMo aHaJI0TOBO- U (POBUI TTEPETBOPIOBAY
[f-==--=---—- HanamrryBanss mopriB ---------------//

TRISAS5=1; //mopt kepyBanus SPI

TRISC=0b00111000;/*4 ta 5 - BuBOAM oTprMaHHs maHuX 1o SPI Bin mepmoro MK, a 6 ta 7
- BUBOJIM Tepeiadi JaHUX JIJIs BUBEJACHHS Ha TepMminan [TK*/

TRISB=0;//mopT HEe BUKOPHCTOBYETHCS

TRISD=0; //mopt He BUKOPUCTOBYETHCS

Hacrynuwuii ¢pparmeHT KOy 37iCHIOE Hiianizaiito perictpiB Moayist SPI:
[f-==--=-—-- MSSP SPI ---------m-omm e oo

/I--- SSPSTAT

SMP=0;// onuTyBaHHS BXOy B CEpeliH i Iepioly BUBEICHHS TaHUX

CKE=0;// Bubip ¢poHTY TAaKTOBOrO CHTHaly, JaHi MEPEAAIOThCS IO 3aAHBOMY (POHTY
curHany Ha BuBig SCK

/I--- SSPCON1

CKP=0;// naninepenaroTses 10 3aAHOMY (POHTY cHrHany Ha BuBix SCK

I Pesxxum pobotu monynst MSSP:

Il Benenuii pexxum SPI, TakroBuii curnan = Fosc/4



SSPM3=0;
SSPM2=1;
SSPM1=0;
SSPMO0=0;
SSPEN=1;
GIE=0;

RS=0;

RW=0;

E=0;

//------UART----------

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

/Y c M—
SPBRG=25;

[l------TXSTA---------

BRGH=1,;

SYNC=0;//acuaxpoHuii pesxum

TX9=0;// poboTa 9-Tu GITHOT TOCHIIKA
TXEN=1;//n03B 11 BKIIOYCHHS TIepeaaBaya

/. Yol . N——
RX9=0;//n03B 11 po60TH 9-TH OITPHOT MOCHIIKH
CREN=1;//n03B 11 BKIIOYEHH MTepeaaBava

SPEN=1;//sxmrouenns moayinss UART
GIE=0;

[Ticns Hiiamizamnii My 30ICHYEMO HallMCaHHSI KepyIouoimporpamMu y ¢aiiini main.c :

//oronomyeMo Ta onucyeMo (yHKI[if0 mpuiiomMy naHux Big mepmoro MK 3a 1anuM npoTOKOIOM:
unsigned char spi_receive(void);

/l---- oriCc QYHKIH ------------==-m---m---
unsigned char spi_receive(void)

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

/|---- OCHOBHA ITPOTPAMA --------n-nnnnnmnm-
void main(void){
MK_init(); //dyrkuis i inianizanii MK
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printf("\033[2J"); // ounmaemMo Bech eKpaH

printf("\033[0m"); // ckumaemo yciaTpubyru

printf("\033[1;1f"); // nepemimaemo kypcop B 1 psmok 1 croBmiis
printf("\033[7m");// BcranoBIIOEMO pekuM "peBepc"
printf("\033[33m");// BcTaHOBIJIFOEMO KOJTIp TIia

//BuBOAMMO paMKy-3aroTOBKY 3a JOIOMOTroo printf

printf("---------------------\r\n");
printf("| MONITORYNG [\r\n");
printf(*---------- ----------\r\n");
printf("| Chas || \r\n");
printf(*---------- ----------\r\n");
printf("| Data || [\r\n™);
printf("---------------------\r\n");
printf("| Temp || [\r\n™);
printf(*------------=--------\r\n");

printf("\033[0m"); // micist 4oTO 3HOBY CKHIAEMO YCi aTpuOyTH
printf("\033[7m"); //ra BcTaHoBIIOEMO peskuM "peBepc”

/R 6) 6151717 1171 0) (EEuuNN——
while(1){

/13a nonomororo onucanoi Buie GyHKIii OTpEMYyEMO JaHi 3 nepioro MK
/Imaniyacy

sec=spi_receive();

min=spi_receive();

hrn=spi_receive();

/lmani natn
rik=spi_receive();
mis=spi_receive();
day=spi_receive();

/ImaniTemneparypu
T=spi_receive();

printf("\033[4;13f"); //BcTanoBITOEMO KypCOp B MO3HILIO 4 psifka; 13 cToBmIsA
printf("%d:%d%d", hrn,min,sec); //ta BuBouMO 3HaYEHHS TOAUHU

printf("\033[6;11f"); //BcTanoBIIOEMO KypCOp B TO3HMIIIO 6 psiaka; 11 croBmirs
printf("%d.%d.%d", day,mis,rik); //ra BUBOgMMO 3HAYEHHS IaTH

printf("\033[8;15f"); //BcTanoBIFOEMO KYpCOp B MO3HUIIIO 8 psiaka; 15 cToBmIs
printf("%d C",T); //ra BuBOguMO 3HAaYEHHS TEMIICPATYPH

¥
¥
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BUCHOBKUA

B mporeci KypcoBOTO MPOEKTYBAHHS PO3TIISTHYTO MPHWHIUIHN TPOEKTYBAHHS
OpUCTPOiB 1 cucteM, MmO TMOOYIOBaHI 3 BUKOPHCTAaHHAM OJHOKPUCTAIHHUX
MIKpOoKOHTpoJsiepiB (¢ipmu Microchip. Ilig yac BUKOHaHHS MPOEKTYBaHHS 3J1HICHEHO
3aKpIUICHHS TEOPETHYHUX 3HAHb Ta MPAKTUIHUX HABHUYOK II0 peam3alii eTamiB
MPOEKTYBaHHA. Y3arajlbHGHO TEXHIIHUN Marepian g (GopMyBaHHS OCHOBHOI imei
MPOEKTYBaHHA. 3AIMCHEHO aHali3 BXPIHUX JaHUX, OOIPYHTYBaHHS 1 CHUHTE3
CTPYKTYpHOI cXeMH. JleTalbHO pO3IISIHYTO CKJIQAOBI amapaTtHOi YacTUHU iX
MpU3HAYEHHS 1 0cO0MMBOCTI (yHKITIOHYBaHHS. [IpoaHanizoBaHO HJOKyMEHTAIlif0, 1110
omucye podoty ckmanoBux By3diB MKC. Ha ocHOBI IuX JaHWX OMKCaHO Ta
CIIPOEKTOBAHO MPHUHIIMIIOBY CXEMY Ta alr'OPUTM POOOTH.

Jiiss moOynoBu OJOK-CXEM, alrOPUTMIB Ta MPUHIMIIOBUX CXEM 3aKPIIUIEHO
HAaBUYKH poOOTH 3 mporpamoro sPlan. JIis HamucaHHS 1 BJaroKeHHS MPOrpaMHOTO
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. CepenoBuiie  po3poOKH  MOXe
BUKOPHCTOBYBATUCH Pa30M 3 MPOrpamMaTopaMH JIJisl 3aIUCy TOTOBOTO BUXITHOTO KOy
MPOIIMBKY y TIaM'SITh IPOTrPaMK BUOPAHOTO MIKPOKOHTpOJIEpa.

[lpy HanmcaHHi TeKCTy mnporpamu Cc(OPMOBAHO 3HAYEHHS pericTpa
KOH(Irypallii 3a J1aHUMHU JOKYMEHTalll BUPOOHHKA, OTIMCAHO PETICTPU CHeliaIbHIX
GYHKIII Ta 3araibHOTO MPU3HAYCHHS.

[IpoBeneHo iHiiami3aIlit0 MIKpOKOHTPOJIEpa, HOro By3JIiB Ta MO TYIIB.

Jlna 3a0e3nedeHHss poOOTH nepuepiiHUX MPUCTPOIB 3AICHEHO KEpyBaHHS,
OpuiioM Ta mepefada JaHWX 3 MPHUCTPOIB BBEJACHHS Ta 1O NPUCTPOIB BHUBEACHHS
3TIIHO BaplaHTYy.

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

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