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PE®EPAT

TexcToBa YacTHHA KYypCOBOTO TMPOEKTY: 35 CTOPIHOK, 18 puCyHKIB, 2 TaOaMIl
Ta 6 MOCUJIaHb.

OO0’ exT mpoekTyBaHHs - “CHUcTeMa MOHITOPUHTY TEMIIEpaTypu’.

Mera TpOEKTY - JOBEPUIMTA CBOI HABHKU y PO3POOI CTPYKTYpPHOI CXEMH,
enekTpuyHoi npuHHUNoBoi cxemu MKC, cTBOpeHHsI MPOEKTY 3 BUKOPHCTAaHHAM
nporpamu  PROTEUS, po3po6ui anroputmy ¢yskmionyBanHs MKC, a Takox
HaNMCaHHS KEpPYyHuoi MporpamMu Ui MIKPOKOHTPOJEpIB. 3aKpIIUTU TEOPETUUHI
3HAHHS 3 OCHOBHUX MOHATH JUCUHUILTHY “MIKpOKOHTpPOJIEPH Ta iX POrpaMyBaHHs .

Pesynprar pobOTH Haag KypcOBUM MPOEKTOM TIOKa3aB, IO 3aBASKU
BUKOPHCTAHHIO JIBOX MPOCTUX MIKPOKOHTPOJIEPIB Ta MOAYJS PEaIbHOTO Yacy MOXKHa
CTBOPUTHU MOBHOLIHHY CUCTEMY MOHITOPUHTY TEMIIEPATYpPH.

MK, DS1307, SPI, CCI-4 p., (CA), SPLAN, MPLAB IDE.



HEPEJIIK YMOBHUX IIO3HAYEHb

ALIT Amnanoro-1ugpoBi nepeTBoproBadi

BIC Benwmki iHTerpansHi cxeMu

I3 ['moGansHa 3amaua

I'TI ['eHeparop TaKTOBUX IMITYJILCIB

33 3arangpHa 3a1aya

3MII 3amaui Maj0i po3MIPHOCTI

MK MikpoKoHTpoJIep

MKII MIKpOKOHTpPOJIEpH] PUCTPOL

MKC MIKpOKOHTpOJIEpHA CXeMa

H3 Haiinpocimi 3amavi

OMK OHOKpHUCTATIbHI MIKPOKOHTPOJIEpH
[13I1 [ocTiiiHui 3anam’ STOBYIOU U IPUCTPI
HAII [Hudpoananorosi nepeTBoproBayi

LTI LlenTpanbHMi IPOIIECOPHUINA IPUCTPIN
m 1pOoTHO-IMITYIbCHA MOAYJISIIIIS

12C Inter-Integrated Circuit (MbkiHTerpajibHa cXeMa)

SPI Serial Peripheral Interface (ITocainoauit nepudepirinuii iHTepdeiic)
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BCTYII

TunoBumu nipenactaBurkamu RISC-miporiecopiB € PIC-kontposiepu (Periferial
Interface Controller — konTponepu nepudepiiinux iHTEpdeliciB) BUpOOHUITBA QipMu
MicroChip.

PIC-kxoHTposepH 3aCTOCOBYIOTECS] Y CUCTEMAaX BUCOKOIIBU/IKICHOTO KEpyBaHHS
aBTOMOOUTbHUMHU M €NeKTPUYHUMHU JBUTYHAMHU, TpUJIaJaXx MOOYTOBOI €JIEKTPOHIKH,
tenedoHHUX npuctaBkax 3 ABH, cuctemax 0XopoHHM 13 CHOBIMIEHHSAM MO Teae(pOHHIM
i, MiHI-ATC. Oxpemi BuMiproBalibH1 1HGOpPMAIIHI CUCTEMHU BIIPIBHAIOTHCS
pospsanicTio [I3I(mocTiiiHO 3amaM’ ITOBYHOYOTO MPHUCTPOI0): Bim 12 mo 14 Oir mms
cepii PIC16Cxx, 16 61t — gy cepii PIC17Cxx.

3aBISIKA CKOPOUECHIN KUTbKOCTI KoMaH (Bl 33 10 35) yci KOMaHIU 3aiiMaroTh
y maMm’sTi omHe cioBo. Yac BHKOHaHHA KOXKHOI KOMaHAM, KpIM KOMaHJ
pO3TayKeHHs, CTAHOBUTh YOTHPU TakTH — oAuH UK (200 He Ha yacToTi 20 MI ).
OneparuBHMI 3araM’sITOBYBILHUNA MPUCTPIA BUKOHAHO 3@ CXEMOIO 3 JIOBUILHOIO
BUOIPKOIO 3 MOKJIMBICTIO O€3IMOCEPENHbOI ajpecarlii y Kol KOMaHau A0 OyIb-sKOi
KOMIPKH.

CTek peanizoBaHO amaparHo 3 rHOuHOI0 2, 8 a6o 16 koMipok. Maibke B ycix
PIC-koHTposepax € cucTeMa mepepuBaHb, JKEPENOM SIKUX MOXKe OyTh Tanmep, a
TaKO>K 3MIHAa CTaHIB CUTHAJIIB Ha JAeskux Bxojax. ¥ PIC-koHTposepax nepeadadyeHuit
o1r 3axucty [1311, mo 3ano0irae HeneraTbHOMY KOIIFOBaHHIO.

Bemmki iTerpanshi cxemu PIC16Cxx matots BOynoBani 1311 emuicTio Bix 0,5
no 4 xwuocniBs 1 O3II(oneparnBHO-3amam’ ITOBYIOUMH MPUCTPI) €MHICTIO 32-256
0aifr. OCHOBHA YaCTHHA KOHTPOJIEPIB Ma€e OJJHOKpaTHO nporpamoBanuii [1311, onnak
nesiki koutpoJsiepu mictate 1311 3 ymeTpadioneroBum ctupannsm, a PIC 16C84
MICTUTB T1aM’ SITh TIpOrpam 11mam’sTh Janux Ha 0a3i [I311 3 enekTpuaHUM CTUPaHHIM.

KpimM TOTO, KOHTpOJEpH MaKOTh BII OJHOIO JI0 TPhOX TaMEpiB, BOYIOBaHY
cucteMy ckugaHHs, watchdog taiimep, BHYTpIIHIM TaKTOBUN I'€HEPATOpP, AKUH MOXKE
3ammycKaTucs K Bl KBapIIOBOro pe3oHaropa, Tak 1 Bim RC-maHirora y mmpoxomy
niarma3zoHi yactoT — 0-25 MI'm. KimbkicTs po3psaiB moptiB — 12-33. Koxxamit po3psia
MOPTY MO’KHA 3alpOTpaMyBaTH Ha BBEJICHHS a00 HA BUBEIICHHSL.

Kontponep PIC16C64 nonartkoBo mae Buxia 3 LM, 3a gomomororo siKoro
moxHa peanidyBatu L[AIl 3 pospsaHicTiO 10 16 poO3psiaiB, a TaKOX MOCTITOBHUIN
JIBOHaMpsMIIeHU cuHXpoHHMU TopT 3 iHTepdeiicamu SPI, 12C, SCI/UART. PIC
16C71 1 PIC 16C74 wmatote BHyTpimHIA 8-po3psguuid ALl 3 mpuctpoem
BUOWpaHH:/30€piraHHs 1 BXITHUM aHAJIOTOBUM MYJIbTHUILIEKCOPOM.



1 PO3POBKA CTPYKTYPHOI CXEMU MKC

1.1 AnaJji3 3aB1aHHA Ta CHHTe3 CTPYKTYpHOI cxemu MKC

[Tpu npoexTyBanHi MikpokoHTposiepHuX npuctpoiB (MKII) abo cuctem (MKC)
MOJKHAa BHUKOPHUCTOBYBATH OJIOKOBO-IEpapXIMHUHN MAXIA, TPU SKOMY YSBJICHHS IPO
MKII a6o MKC, 1o npoekTyroThCs, PO3UJICHOBYIOTHCA Ha i€papXiuHi piBH1 Ha
BUIIIOMY PIBHI1 BAKOPUCTOBYETHCSI HAWMEHIII ACTAII30BaHe YABIICHHS, 10 BiloOpaxkae
JWIe TIIbKA 3arajibHi PUCH 1 OCOOJMBOCTI CHUCTEMH, IO TPOEKTyeThbcs. Ha
HACTYMMHUX PIBHAX CTYIIHb TMOAPOOUIIL PO3TISAY 3pOCTa€, NMPU IBOMY CHCTEMa
pPO3TIISAAETECS HE 3arajoM, a OKpeMuMu Ojokamu. Takuii migxig J03BOJIIE Ha
KOXKHOMY pIBHI ()OPMYJIIOBATH 1 BUPINIYBAaTH 3aAadi AOIMYCTUMOI CKJIQJAHOCTI, IO
HIAAI0ThCSl YCBIIOMJICHHIO M PO3YMIHHIO JIFOAMHOK Ta PIIICHHIO 32 JIOMOMOTOIO
TOoCTymHUX 3aco0iB. [lepeBarm Takoro migxoAy MOJIATalOTh B TOMY, IO CKJIaJHA
3a/1aya BEJIMKOi PO3MIPHOCTI PO30MBAETHCS HA TPYMIH 33724 Majioi PO3MIPHOCTI, AKi
NOCJIAOBHO BUPIIYIOTbCS, NPHUIOMY BCEPEIMHI TPyl pi3HI 3a7adl MOXKYTh
BHPIITyBaTUCS TApaIeIbHO.

CtpykTypHa cxema — I1e CXeMa, sika BU3Ha9a€ OCHOBHI (PYHKITIOHAIbH1 YaCTHHU
BUpOOy, iX B3a€MO3B's3KM Ta mnpu3HadeHHs. [lin (yHKIIOHATBHOI YaCTHUHOIO
pPO3YMIIOTh CKJIQJIOBY YacTUHY CXEMU: €JI€EMEHT, NPUCTPIA, (YHKIIOHAIbHY TpPYILY,
(byHKIIOHATIBHY JIaHKY.

CTpykTypHa CcxXeMa TpH3HAu€Ha il BITOOpaXEHHs 3araibHO1 CTPYKTYpH
OPUCTPOIO, TOOTO OTO OCHOBHUX OJIOKIB, BY3JIIB, YACTUH Ta TOJOBHUX 3B'SI3KIB MDK
HUMU. [3 CTPYKTYypHOI CX€MHU MOBUHHO OyTH 3pO3yMUIO, HABILO MOTPIOHUNA JaHUIA
MPUCTPIA 1 K BIH MPAIIOE B OCHOBHUX PEXKHUMaxXx pPoOOTH, SK B3aEMOIIFOTH HOTO
yacTuHU. [lo3HaYEHHS €IEMEHTIB CTPYKTYPHOI CXEMH MOXKYTh OOMPATHCh JOBUIHLHO,
X04a 3arallbHONPUIHITHX MPAaBIJI BUKOHAHHS CXEM CJIIT JJOTPUMYBATHCh.

OO’ €KTOM JOCIHIIKEHHS TAaHOTO KypCOBOro MPOeKTy € CucteMa MOHITOPUHTY
TEMIepaTypH, 10 MpaIroe Ha OHOBI 2 MikpokoHTposepax PIC16F873, PIC16F 874.

PoGora mpwiagy 3a0e3medyeThcsi  ABIMKOBO-IECATKOBUM  TI'OJMHHHUKOM-
KQJICHIApEM 3 HU3BKHAM CHOXHMBaHHsAM cTpyMy DS1307 ta gatumkom temmeparypu
LM35.

Busin iHpopmarii 311liCHIOBAaTUMETHCS Yepe3 OTHOPSAIKOBHIA PITKOKPHUCTATITHUH
IHJIMKATOP, 1110 TTOKa3yBaTUME IHIWKAIIIFO.

VYcinpunaau JaHOTO TPOEKTY 3’ €AHYIOThCS 3a mpoTokosiom UART.

CrpyxrypHa cxema MKC ana Cuctemu MOHITOPUHTY TEMIIEpATypH BHU3HA4Ya€
OCHOBHI (DyHKITIOHaJIbH1 YaCTUHU BUPOOY Ta 3a3HaUueHa Ha PUCYHKY 1. 1.

[lepmmii O5OK 1aHOi CXeMH BIANOBimae 3a 34ydTyBaHHSA 1H(opwmarii. B
NOJAJIIOMY, Hallll JIaHl MICs 3YMTYBaHHsS MPOWIYTh Yepe3 JiBa MIKpOKOHTpoOJiepa
o npotokoay UART.



VY npyromy 6011 cxemu CUCTEMH MOHITOPUHTY TEMIIEPATypH 300pakeHO
rpaduHui BuBiA iHpopmanii, mo Oyae mati Hactynuuil Bursan: 1 21 C; 2 -07 C.

f LM35 \ 5
PIC16F876 :
E DS18B20 /
>
-~
=
; Y :
; PIC16F883 CCl1-8p. (CA) 5

Pucynok 1.1 - CTpykTypHa cXeMa CUCTEMH MOHITOPHHTY TeMITepaTypu

1.2 BuOip MikpoKOHTpOJIepiB Ta aHAJI3 IX HapaMeTpiB

B ocrtamHl pokm mpu po3poOIi CHUCTEeM KepyBaHHS BCE OUIbIIE yBaru
OPUAUBIETbCS MIKPOKOHTpOJIepHI TexHil Lle moB'a3aHo 3 ii OypXJIMBUM PO3BUTKOM
1 [HUPOKMM  aCOPTUMEHTOM  TPOTIOHOBAaHOI  MPONYKIi.  Bukopuctanus
MIKPOKOHTPOJIEPIB JT03BOJIIE KOHCTPYIOBATH MPUCTPOi 3 HEBEIUKUMHU TabapuTamu,
0 € BITHOCHO JICIICBMMHM, NMPOCTHMH 1 HAXIMHUMH, CYMICHUMH 3 TICPCOHAIHLHUM
KOMIT'FOTEPOM Uepe3 CTaHAapTHI HTepPeicu.

OcHoBHa MeTa mpu BUOOP1 MIKPOKOHTpojepa - oOpaTH MIKPOKOHTPOJIEp 3
MIHIMAJbHOIO I[IHOIO, ajie B TOM JK€ 4Yac BIH NOBHUHEH BIAIOBIIATH BHUMOIaM
MPOITYKTUBHOCTI, HAAIMHOCTI, yMOBaM 3aCTOCYBaHHS, TOIIIO.

HacTynuuii kpok npu BHUOOpP1T MIKPOKOHTpoJiepa — TMOIIYK MOJENeH, sKi
3aJI0BOJIbHSAIOTH CUCTEMHUM BuUMoOraMm. BiH BKitouae migdip jireparypu, TEXHIYHUX
ONMCIB 1 TEXHIYHUX KOMEPILIMHUX KYPHAIIIB, @ TAKOXK JEMOHCTpAlliiiH1 KOHCYJIbTALIIl.
Octanns ctajis BUOOPY CKIAAAETHCA 3 KUTbKOX €TalliB, METa SAKUX - 3BY3UTH CIIHCOK
MPUHAHATHUX MIKPOKOHTpPOJIEPIB A0 oAHOTO. L1 eTanu BKiIOUarOTh B ced€ aHAI3 IIHH,
JIOCTYIHOCTI, 3aCO01B po3pOOKH, MIITPUMKH BUPOOHHKA, CTAOUTLHOCTI T4 HAIBHOCTI



HIIMX BUPpOOHUKIB. [IpoBeIeHHS CUCTEMHOTO aHaI3y MPOEKTY 103BOJIsIE BU3HAYUTHU
BUMOTH JI0 MIKpOKOHTpOJIepa:

® PO3PSAAHICTH OOYHCIIOBATILHOTO SI/Ipa;

e HaOip BOynoBaHKMX nepudepiiaux mpuctpoip (Taiimepu, ALl Tomo...);

e amapaTHa opraHpBaiii oOpoOKM JaHMX (CTPYKTypa MAIIMHHOTO ITUKIY,
criBBigHOIICHHS TakTiB ['T1 1 MaMHHUX TUKITIB);

® MOJXJIMBICTh POOOTH MO MEPEPUBAHHIO, 32 30BHIIIHIMUA CUTHAJIAMUA TOTOBHOCTI
a00 1Mo KOMaHJaM JIFOIUHU,

® KUIbKICTh KEPOBAHUX TMOPTIB BBEACHHS/BUBOIY, XapakTep mepemadi -
OaifT abo O1r, MpOTrpaMHEe HANAIITYBAaHHS HAMPSAMKY Tiepeaadi;

® THUI NPUCTPOIB BBEIACHHS/BUBOY, IKUMH MOBUHEH KEPYyBaTH OOMPAIOTh MIKPO -
KOHTpOJIEp B TPOEKTOBAHIM CHUCTEeMi (TepMiHAIM, BUMHKadYl, pejie, KJIaBiIli,
naBadi, IU(POB1 NPUCTPOI BI3yaIbHOI IHAMKAIL, aHANOro-uupoBl i uudpo-
aHaJIOTOB1 MEPETBOPIOBaY1, MOAYJIATOPH TOIIO);

* MMATPUMYBaHI CIIOCOOM 3aBaHTAXEHHS TMporpaM B MIKPOKOHTPOJEp, -
MOXJIMBICTh BHYTpPIIHbOCHUCTEMHOro mnporpamyBaHHs (ISP), Buxopuctanus
pu 1bOMY cTaHfapT3oBanux iHTepdeiiciB (SPI, 12C);

® KUIbKICTb 1TUI HAPYTH >KUBJICHHS;

e MasiorabapuTHI Ta €CTETUYHI OOMEKECHHSI;

® YMOBH HaBKOJIMIIHBOTO CEPEA0BHUILA, HEOOXITHI IS €KCIUTyaTallil.
Mikpokontponepu  PIC16F873 ta  PIC16F874  marote  pexumu

CHEePro30epeKeHHS 1 MOXKIIMBICTh 3aXUCTY KOy IPOTPaMHu.

VY MikpokoHTpoJiepu BOymoBaHui cTopokoBuii TaiimMep WDT, saxuii Moxe
OyTHM BUMKHEHHMU TUIbKHM B OITaX KOHQIrypaiii MIKpOKOHTposepa. [[is nmiaBHUILECHHS
HaIIHOCTI cToposxoBuit Taiimep WDT mae Bnacuuit RC reneparop.

JlonaTtkoBUX JBa TaliMepa BHKOHYIOTh 3aIpUMKy CTapTy poOoTH
MIKpoKOHTposepa. Ilepumii, Taiimep 3amycky reHepatopa (OST), yrpumye
MIKpOKOHTPOJIEp B CTaHl CKHUJAHHS, TOKH HE CTaOUIBYEThCS 4YacTOTa TaKTOBOTO
redHeparopa. Jpyrwmii, Taiimep BkimodueHHs >kuBieHHS (PWRT), cnpampoBye micis
BKJIFOUCHHS JKUBJICHHS 1 YTPUMY€E MIKPOKOHTPOJIEP B CTaHI CKUJAHHS MPOTITOM 72MC
(TMIIOBE 3HAUEHHA), MOKU HE CTAOUIBYETbCS HANpyra XUBJICHHA. Y OUIBLIOCTI
nojaTkiB 1l (GyHKIIi MIKPOKOHTpOJIEpa MO3BOJISIIOTh BUKIIOUUTH 30BHIIIHI CXEMH
CKUJIaHHSL.

Pexum SLEEP NPU3HAYEHUN I 3a0e31eyeHHs HaJHU3bKOTO
eHeprocnokuBaHHs. MIKpOKOHTpoJep Moxke BuUHTH 3 pexumy SLEEP no curnamy
30BHIIIHBOTO CKHUJIaHHS, N0 TEPENOBHEHHIO CTOPOKOBOIO TaiiMepa abo 1npu
BUHUKHEHHI IE€pEPHUBAHb.

Bubip pexxuMmy poOOTH TaKTOBOTO TIeHEpaTropa J03BOJIIE BHUKOPHUCTOBYBATU
MIKPOKOHTpOJIEpU B p3HUX JoAaTkax. Pexxum takroBoro reHeparopa RC no3Bossie
3MEHIIUTU BapTICTh NPHUCTPOIO, a pekuM LP 3Hm3uTH eHeprocmnoxuBaHHs. bitu
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KOH(Irypaiii MIKpOKOHTpPOJIEpa BHUKOPHCTOBYIOTHCS JJII BKA3IBKM PEXHUMY HOTO
poOoTH.

1.3 Onuc nepudepiitnux npucTpoiB Ta pod6OTa 3 HUMU

1.3.1 JaBau temnepatypu DS18B20

[udposuii tepmonasay ¢pipmu DALLAS-MAXIMDS18B20 - ue uudponuii
BUMIPIOBAY TEMIIEPATYypH, 3 IEpEeTBOPEHHSAM 9 - 12 po3psaaiB 1 PyHKITIEIO TPHUBOKHOTO
CUTHAITy KOHTPOJIIO 3a Temreparypoto. [lapamerpu KOHTpPOIIIO MOXKYTh OyTH 3ajaHi
KOpUCTYBadeM 1 30€epekeHl B EHEproHe3alexHii mnam'ati gaBada. DS18B20
OOMIHIOETBCS JaHUMH 3 MIKPOKOHTPOJEPOM OJHOTPOBITHOIO JIHIEKD 3B'SI3KY,
BUKOPHUCTOBYIOUM TPOTOKOJ  iHTepdericy 1-Wire. JliamazoH BUMIpIOBaHHS
TEeMIIepaTypyu CTaHOBUTH Bin -55 mo +125 © C.Jlns mianazony Big -10 go +85 ° C
noxubka He mepeBuinye 0,5 ° C. ¥V koxHoi Mikpocxemu DS18B20 € yHikanbHU
CepiiHMI KOJA JOBXHHOIO 64 po3psiau, SKUKW J03BOJSIE JEKUIbKOM JlaBadyaMm
MIIKTIOYATHCS Ha OJHY 3arajibHy JHIFO 3B'sA3Ky. ToOTo depe3 oOAWH TMOPT
MIKPOKOHTpOJIEpa MOKHa OOMIHIOBaTHCS JaHMMHM 3 JIeKUIbKOMa JaBadyamy,
PO3AUICHUMH Ha 3HAYHIA BiACTaHL 3O0BHINIHIA BUIJISLA 1 NMPU3HAYEHHS BUBOIIB
HaBeJIeH1 y OMUC1 BUPOOHUKA.

Ha pucynky 1.2 naBegena Oiok-cxema mardmka DS18B20. 64-6iramit 1311
(ROM) 306¢pirae yHIKambHUM CEPIAHUN KOJI PHUCTPOIO.

Vey
47K CXEMA JIOTTIKA
NAPASUTHOIO NUAHUA ‘—’ VIIPARTEHHA DS1 8820
TIAMATRIO
& + P
n]e] *
<—| OATUMK TEMMEPATYPbI I
£4-5UT ROM
SHYTE-- Voo " PEN BEPXHMM MOPOT (T,,)
GND J_ e 1-wire IOPT L PETUCTP (EEPROM)
P -
g {SCRATCHPAD) HYDKHWWA NOPOT (T.)
4P| perucre (EEPROM)
PEMUCTP KOHOUIMYPALIAM
AATUMK <P {(EEPROM)
Vop IB— 23 NWTAH B
uAa
@D rEHEPATOP 8-BUT CRC

Pucynoxk 1.2- brok-cxema DS18B20

OcnoBHa ¢yukmis DS18B20 - mneperBopeHHs TemImeparypu JaBaya B
uuppoBuil  koA. Ilpu BKIIOYEHHI JKMBIIEHHS, CTaH perictpa KoHQIrypaii
BCTAaHOBIIOEThCSE Ha 12 Oir. I1llo0 iHiifoBaTH BUMIPIOBAHHS TEMIIEpaTypH
MIKpOKOHTpOJIEp TIOBHMHEH TIOAaTH KOMaHAy IIepEeTBOpPEHHs Temrieparypu [44h].
[Ticnst 3aBeplIeHHS TEPETBOPEHHS, PE3YJIbTAT BHUMIPIOBAHHS TeMIiepaTypu Oyne
3HAXOAUTHCS B 2 OailiTaXx perictpa TemmeparypH, 1 JaBad 3HOBY Iepeijie B CTaH
criokoto. DS18B20 Bumipioe Temmeparypy B rpaaycax 3a Imkajaor llembcis.
Pe3ynbTar BuUMIpIOBaHHS TIPEACTABIIETHCS SIK 16-po3psiiHE, 3HAKOBE YHCJIO B
nonarkoBomy koji. bir 3naka (S) mopiBHIOe «O» i gopatHiX 4yucen 1 «1» ms
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Bl  €EMHHX.
OrnepaTuBHA IaM ‘ ITh MITUTB:
* 3HAUCHHs BUMIPSHOI Temreparypu (2 Oaiira);
® BEpXHIN 1 HIXKHIA MOPOTrOB1 3HAYEHHSI CIPALFOBaHHSI CUTHAITy TPUBOTHU
(Th, TI);
e perictp koHpirypartii (1 6aiT);
¢ renepatop 8-6irHoi CRC.

OpranBanis nmam'sti DS18B20 nokazana nHa pucynky 1.3. Bona Bkimouae B
ceoe oneparuBHy (SRAM) 1 eneprounesanexny (EEPROM) nmam'ste. ¥ EEPROM
30epiratothes perictpu Th, Tl 1 perictp koHdiryparii. Akmo (yHKIS TPUBOKHOTO
CHUTHAJTy HE BUKOPHUCTOBYETHCS, TO perictpu Th 1 Tl MOXyTh BUKOPUCTOBYBATHCS SIK
pEricTpu 3arajibHOr0 NpHU3HAYECHHSI.

Gaiir 0 | Temnepatypa mn. (50h) } (85°C). Ty
oaiit 1 | Temnepatypa ct. (05h)

gaiir 2 | Tu Perictp1 * <4—» | Ty Pericp

gaiir 3 | T PericTp2 * <4—» | Ty Perictp

gaiir 4 | PericTp xoudiryparmii * <4—» | Perictp koudiryparii

Gaiir 5 | 3apesepeopaHuil (FFh)

GatiT 6 | 3apesepBoBaHui (0Ch)
GatiT 7 | 3apesepBoBaHHH (10h)

Gaiir 8 | uxmiunui kog CRC*

Pucynok 1.3 - Kapra nam‘sti DS18B20

baiit 4 nmam'siTi e perictp koHgirypaui. biramu RO, R1 MoxHa BcTaHOBUTH
PO3IIMPEHHS IS IepeTBOpeHHs Temneparypu. [Ipu BKIIIOUEHH1 )KUBJICHHS CTaH OITiB
RO, R1 = 11, mo Binmosinae po3mmpento B 12 61ir. Tpeba mam'sitaTu, 0 iCHye Tpsima
3QICKHICTh Yacy TMEPETBOPEHHS Bid po3aUulbHOI 3aatHocTl. bith 7 1 0 — 4
3ape3€pBOBaHl, BOHH HE MOKYTb BUKOPHUCTOBYBATHUCS 1 IPU YUTAHHI IOBEPTAIOTH 1.

Tabmuus 1.1 - Koaum koH(IrypyBaHHS pPO3UIMPEHHS IEPETBOPEHHSA
TeMIeparypu
R1 RO Po3umpenns Yac nepeTrBopeHHs
0 0 9-01r 93.75mc (teon/8)
0 1 10-61r 187. Smc (teon/4)
1 0 11-61r 375mc (teon/2)
1 1 12-6ir 750mc (teony)

VY tabmumi 1.1 mokazaHi MpUKIAAX BUIMOBITHOCTI ITU(POBUX KOMIB 3HAYECHHSIM
TEMIIEPATypH.



J1s1 009mCIIeHHsT TeMITepaTypy HEOOXITHO:

e 1pu aogaTHboMy 3HadeHHI (S = 0) Kox mepeBecTH B JECSATKOBUH 1
nmoMmHoxkuth Ha 0,0625 © C;

e 1pHu Big'eMHOMY 3HaueHHi (S = 1) - mepeBecTH OOEpHEHMI KOI B
npsimuil. J{1s uporo Tpeda IHBEpTYyBaTU KOXKEH O3PS ABIMKOBOTO KOIY
1 gogaty 1. A TIOTIM MepeBECTH B ASCATKOBHI 1 moMHOXHTH Ha 00,0625 ©
C.

[Tam'sith BKITFOUa€e B cede onepatrBHy (SRAM) i eneprouesanexny (EEPROM)
nam'site. Y EEPROM 36epiratotsest perictpu TH, TL 1 perictp xondirypauii. Akio
(GYHKITS TPUBOKHOTO CHUTHAITY HE BUKOPUCTOBYETHCS, TO perictpu TH 1 TL MoxXyTh
BUKOPHUCTOBYBATHCS SIK PEriCTPH 3aralIbHOTO MPU3HAYCHHS.

B Gaiirax 3 agpecamu 0 11 30epiratoTbcs MOJIOAIINI 1 cTapIvii 6aliTH pericTpa
BuMipsiHOi Temneparypu. Lli 6alitu qocTymHI TUTBKHM JJi1 YuTaHHA. 21 1 31 OalTH -
TH 1 TL perictpu. 4 baiit - perictp xkoHiryparii. baiitu 5, 6, 7 3ape3epBoBaHi, HE
MOXYTh OyTH 3amucaHi i, IpM YWUTaHHI, 3aBXKAu noBeptaoTh 1. 8 bailt gocTymHi
TUIbKA JUIsi yuTaHHsA. BiH mictute nuxmuauil kon (CRC) nns mepmmx BOChMU
OaifTIB.

3anuc maHux B Oanrtax 2, 3 14 BimOyBaeThcs KOMaHI010 3anucy mam’sati [4Eh].
JlaH1 OBHHHI ME€peIaBaTUCs, TOYMHAIOYU 3 MOJIOAIIOro Oira Oaiita 2. J{s nepeBipku
3aMUCy JaHUX MO>KHA MPOYMUTATH IMaM'sTh KOMAaHIOK YuTaHHA nam ati [kox BEh].
[Ipu untanHi naH1 Mepeaar0THCA MO IIHHI, B TOCIOBHOCTI MOYMHAIOYH 3 MOJIOAIIOTO
oira Oatita 0. 3amuc Jlammx TH, TL 1 perictpa kondirypani B EEPROM
Bi1OyBaeThcsa Komanjowo [48h]. Ilpu BK/IIOUEHH! KUBJIEHHS JaHl 3 HE3aIEKHOI
nam'ati EEPROM nepeBantaxyrotbcss B onepatuBHid nam'sti (SRAM). Benyuuit
NPUCTPI TMOBUHEH KOHTPOJIOBATH CTaH IIWHHW, 100 BH3HAYUTH 3aBEPIICHHS
nepe3aBaHTakeHHs. CIIOT YUTaHHS HU3BKOTO PIBHS O3HAUAE, IO IMEPe3aBaHTAKEHHS
me He 3akiH4YwIoch. [lo 3aBepmienHio nepe3aBanTakeHHs DS18B20 mepemae ciot
YUTAHHS.

1.3.2 CemucerMeHTHi iHIMKATOpPH

Jl1s1t BimoOpakeHHsT 6aratoCUMBOJIBHOI 1H(pOpMaITii BUKOPUCTOBYIOThCS JIHIMHI
(omHOpPsiAKOBI) nuctuiei. Taki IUCTUIel € CBITJIONIOAHUMU a00 PUIKOKPUCTATTIHUMU.

KpiM OJMHMYHHX CBITJIOBUX IHAMKATOPIB Y MIKPOIPOIECOPHUX CHUCTEMAX
9acTO 3aCTOCOBYIOTh 3HAKOCHHTE3YIOUl MaTpHIll, SKi 1€ HAa3WBalOTh IHU(PPOBUMHU
IHauKaTopamu. HaWmpocTimmM mnpukimagoM HUGPOBOTO IHAWKATOpPA MOXKE OyTH
cemucermentHuit iHaukarop (CCI). BiH € wMaTtpuito 13 ceMH CBITJIOIONIB,
PO3MIIICHUX TaKUM YHWHOM, IO, 3aCBMMYIOUM iX y PIBHUX KOMOIHAIIIX MOXHA
BinoOpa3utu Oyab-sKy aecsaTkoBy mudpy (Bim 0 mo 9) Ta meski JaTHHCHKI JITEPH.
JIOMIOBHIOIOTh HOTO BOCBMHM MAJICHBKAM CEIMEHTOM, IO IPW3HAYCHUW I
BlI[O6pa)KeHH$I JIECSITKOBOI KOMH (JelIMMalIbHa KpaIrka). P03TamyBaBmH B A KUIbKA
TaKUX IHAMKATOPIB, MOXKHA BiOOpa3uTH Oylb-siKe ECATKOBE YKCIO 13 IJIaBAOUYO0I0
KOMOIO.

YMOBHO KOXEH CBITJIOAIOJ B IHAUKATOP1 Mae CBi OykBeHUH ineHTUIKATOp
(a, b, c,d, e £, g h), 1 oqHa 3 HDKOK CBITJIOZIO/IA MITKIIOYEHA 10 BIAMOBIIHOTO
30BHIIIHHOTO BUBONY. [HaKI HDKKK 3'€IHaHI Pa3oM 1 MUIKIIOYEH1 0 3arajlbHOTrO
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BuBony. Jlanmit Merton mo3HadeHHS BuBOAIB CCI 103BossiE BU3HAYMUTH  THII
iHaukaropa — coubHud anon (CA) um  cnumbHuil  katon (CK). ko
BUKopucTOBYeThCSI CCI Ty CK TO 11711 3aCBIYEHHSI CErMEHTIB HEOOXITHO Ha HHUX
BHCOKHI PIBEHb CHUTHATY, a Ha 3aralbHUM €IeKTpoa — HM3bKHM. [Ipyn BuKOopucTaHHI
CCI tuny CA curnamu iHBepTytothes. [loznauenns Hokok CCI ta ocobmmBocTi CCI
tumiB CA 1 CK HaBeneHo Ha pucyHky 1.4

[Tigkmouenns oaHoro mHaukartopa a0 MK: iHaukarop MiIKIIOYaOTh K CIM
a00 BICIM (SKIIO BUKOPHUCTOBYETHCSA ASIMMaIbHA KpaIlka) He3aJIeKHUX CBITIIONIOTIB.

CCTMCHTH

| DG 0
b -+  b—KH+

vy c e ©—£4

d B¢ d—y

ey € —%—r e —ke
it A
VY s S+ st
5 h —B+  h—KH
N ‘| CK—— CA——

o (h!
Pucynok 1.4 — YMoBue rpadiane 300paxerns CCI

i
" oo

m

o I 11

2 94%4=10 16

Pucynok 1.5 - 'eoMeTpudHI po3MIpH Ta eIEKTPUIHA CXeMa OJTHOPO3PSTHOTO
CClI 31 CIUILHUM aHOJIOM.

TumnoBwuii cnocid MAKIIOYEHHS ASKUIbKOX IHJIUKATOPIB IMOJSTaE B TOMY, 100
BKJIIOYUTH 1X MapajielbHO W MOTIM KepyBaTH MPOTIKAHHSAM CTPyMY 4depe3 3arajibHi
BUBOJIM OKpEeMUX IHAMKATOpiB. YUepe3 Te, 10 BEIMUMHA LILOTO CTPYMY IMEPEBUILYE
NPUIYCTUME 3HA4yeHHs BHUXiTHOTO cTpymy MK, TO 111 KepyBaHHS CTPyMOM
BKJIFOUAIOTHCS JIOJIATKOB1 TPAH3UCTOPH, SIKI BUOMPAIOTh, KOTPUM 3 IHIUKATOPIB Oy/e
nepedyBaTH B akTUBHOMY CcTaHi CeMHCErMEHTHUM IHAMKATOPOM MO>KHA KepyBaTH
cTaTuuyHO abo nuHaMiuHO. [Ipu cTaTHYHOMY KepyBaHHI pO3psAAM IHIWKAaTOpa
HIIKITIOYEH1 10 MIKPOKOHTpoJiepa HE3alIeKHO M iHopMallii Ha HUX BHUBOJHUTHCS
nocTiiHo. CyTb CTaTMYHOI IHAWKAIll TMOJsrae B TMOCTIAHOMY MIACBIMYBaHHI
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IHIWKaTOpa Big OJHOTO pKepena. ToOTo HEOOX|THO MIIKIIOYUTH IHIMKATOp [0
MOPTIB MIKPOKOHTpOJIEpPA, HAJAIITYBaTU II1 OPTH HA BHUXIJ 1 3aMucaTd B 1[I TOPTH
JlaHl Tak, 1100 Ha HAMKATOpaxX BUCBITUIIOCS IIOCh 3pO3yMiie, 1 BUIMOBITHO MIHATH
3HAYCHHS B TIOPTaX MPHU HEOOXTHOCTI.

[[[o6 3MeHIMTH KUIBKICTh HEOOXITHUX BHUBOJIB, 3aCTOCOBYETHCS JIWHAMIUHA
iHaukaiss. CyTHICTh JMHAMIYHOI IHIMKAIlll IOJSraE B IMOYEPrOBOMY BKIIIOUEHHI
IHAMKATOpIB 4Yepe3 3arajbHUM JIAHLIOT MEpPEeTBOPEHHs Konay. IlinkmoueHHs
IHIUKATOpiB HEoOXimHO pobuthn 13 dactortoro f=120...140 I'm, mo0 yHUKHYTH
MEPEXTIHHS HIUKATOPIB.

Cxema 3 JAMHAMIYHOIO IHAMKAIUEIO CIOXUBAE MEHILIUI CTpyM, Mae MEHII
rabaputu W MeHIly BapTiICTh. YMOBHY cxemy min‘enHanHs CCI mpeacrtaBieHo Ha
pUCyHKY 1.6.

EE0
RE1
ERE2
ERE3
EE4
EE3
FEa
RE?

&
&

Qooaaoo)

LED1 LEDZ
RAZ
R4
REAS
» »

i R10

:I—I:'n —I:I—I: T2

GND GHD

ME FIC16FETT

z
1

5
1

Pucynok 1.6 — YmoBHa cxema min‘ eqHanas CCI nmpu quHaMMHIN 1HIAKAI 0

[Tapamerpu 7-cermeHTHOrOo  1-po3psSiIHOTO  CBITJIOAIONHOTO  IHIMKAaTropa
HABE/ICHI y BINMOBIMHUX TeXHIUHUX omucax. Il[o0 3acBitMTH Ha IHAWKATOP1 SKYCh
udpy MOTPIOHO HANAIITYBAaTH MOPTH, M0 SKUX MITKIIOYESHUN HIUKATOP, Y PEKUM
BUXONY, "BIIKpUTH" TpaH3UCTOp (Y LIbOMY BHUMAJKy mojaru Ha 0a3zy "oAauHuI0") i
BCTQHOBUTHU B TIOPTY MIKPOKOHTpOJIepa Koj 0axaHoi udpu.

J1s cipoIiieHHs HaNMCaHHS KOJIy MOYKHA BUKOpUCTATH 16-KOBY cHUCTEMY.
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i uudpu 1: 0 0 0 0 0 1 1 0 => | 0x06
s nudpu 2: 0 1 0 1 1 0 1 1 => | Ox5B
s adpu 3: 0 1 0 0 1 1 1 1 => | Ox4F

1 TaK JaJi...




BuxopuctoByroun aecsatkoBl mudpu Bim 0 10 9, SK I1HIEKC MacUBY, JIETKO
BUBOJAUTH B TOPT MOTPIOHI KoAW. L[poro MokHa JOCATHYTHU, BUKOPHCTOBYIOUU Y
porpami Tak 3BaHy TaOJUII0 CUMBOJIIB

VY cerMeHT TabJuIll B IIporpami BKIFOUYEeHI CMHMBOJIM LUGp. SKII0 NOTpiOHI 1HIII
CUMBOJIH, MO’KHA PO3IIUPHUTH IO TAOJHIIIO.

[MpuHimn yuTaHHA 3 TaOIUILI TOJISTaE B HACTYMHOMY. [Ipu BUKITMKY TabmuIi y
miamporpami BimOyBa€eThCs JI0JaBaHHSA MOJIOAIIOro OaiTa murmibHuKa komaung PCL 1
3HAYCHHS, SKE MICTUTh poOoumii perictp W 3 BHUKOpHCTaHHSM IHCTpyKIi «addwf
PCL, 1». V pe3ynbTaTi 0JaBaHHS JIHWIBHUK 30UTbLIYETHCS HA BEJIUUYMHY, SKa
yrpuMyeTbesi B W 1 BiOyBaeTbCsl Tiepexin Ha BIAMOBIIHY KOMaHIy B TaOiuIll - B
poboumii perictp W 3ammcyeTbcs 3HAUCHHS HOMEpa «KOMIPKM» TaOIHI — y TaKWH
croci0 y maM'siTi mporpaM BigOyBaeThCsl Mepexin A0 HCTpyKil 3 aapecoro PCL+W.

Mianmazon anapec, Axkuii Moxe OyTH OTpUMaHMl B pe3yJbTari, MICTUTh
«KOMIPK» TaONHUIIl y BUTIISIAL IHCTPYKUIA «retlwy (Hampukian «retlw b'00000110'»),
Kl BUKIMKAIOTh TOBEPHEHHS 3 TIINPOTpaMU 13 3aHECEHHSIM CBOTO apTyMEHTY B
pobounii perictp W. 3a3HaueHe 4HUCIO SIBJIsiE CO00I0 KOMOIHAIIIO OITIB, SIKE MOTIM
3alUCYETHCS B MOPT 1 MPUBOJIUTH 10 BiHOOPa’KEHHS] OCMHUCJIEHOrO CUMBOJIA. Takum
YUHOM, y pe3yibTaTi moBepHeHHA 3 Tabmuii, W MICTUTP HEOOXIIHE 3HaueHHS.
HeoOxinHO KOHTpomOBaTH BMICT perictpa W MpH BUKIMKY TaOmuib, Mo00 HE
BiIOYBCS Tiepexis 3a MeXI1 MAIPOTrpamH.

Pob6oTta 3 macuBamu y C nyxe npocta 1 3py4yHa. Macus - 11€ CTpYKTypa JaHUX,
10 TPEACTaBJICHA Y BUTJISII TPYIH 3HaY€Hb OJTHOTO TUITY, SIKi 00'€THaH] Mi €IUHUM
iM'siMm. EnmemenTamu MmacuBy MOXKyTh OyTH J1aH1 OYIb-SKOT'O THITY.

1.3.3 Po6ora 3 mporokoiom UART

UART (Universal Asynchronous Receiver Transmitter) mpencTaBisie co0oro
VHIBEpCATbHUNA AaCHMHXPOHHHM mpuioMoriepenaBad. BiH mpu3HaueHWA IS
MOCJIIOBHOT Tiepefadi JaHuxX. ['0J0BHOIO 00J1aCTIO 3aCTOCYBaHHS ACHHXPOHHOI
nepeaadi 1aHux, K MpaBUiIo, € He OOMIH TAaHUMU B CKJIAJ1 CXEMH, a KOMYHIKAITIsT M DK
OJloKaMH PO3JAUICHUMH B MPOCTOPl, SKI MalOTh O3HAKM BIJIACHOTO IHTEJNEKTY.
[TpuknazoM MoXke CITy>KUTH 3B’ SI30K MDK MEPCOHAILHUM KOMIT FOTEPOM 1 IPUHTEPOM,
MOJIEMOM, IPOTPaAMYIOUHMM MIPUCTPOEM ab0 PEricTpaTopoM JIaHUX.

[Ipyn acuHXpOHHIN mepenadl JaHUX TAaKTOBUW CHrHAJl HE TMEpPENAEThCS Ha
BIIMIHY BiJl BUMAJKy CUHXPOHHOT NOCTAOBHOT nepeaayi nanux uepe3 SPI inrepdeiic.
Ile BHUCyBa€e CTpOTri BUMOTH JI0 PO3MOAUTYy IHTEpBAIIB Yacy B KaHAJaxX Iepemadi Ta
[IPUIOMY.

VY HalnpoCTIIOMY BUIAAKY JJI1 KOMYHIKaIll MDK JIBOMa MPUCTPOSIMU JIOCUTH
MaTH MPOCTE 3'€AHAHHS 3a IOTIOMOTOI0 TPhOX JIHIN: epeaarodl i NpuiMaroabH1 JiHI
Tx0 1 Rx0, a Takox IiHII 3a3€MJICHHS.

B crangapti RS-232 Bu3HaueHI BUCOKHMHA 1 HU3BKHM pIBEHb Hampyru. byio
npuitHATo, 1o B iHTepdeiici RS-232 Oynyre miatu mudposi piBai +3 1 -3B
(pucynok 1.9). Hanpyru Bumie 3B npuiimMaroTh 3a CUTHAIU JIOTTYHOTO HYJIS , a Oy/ib -
SK1 HaNpyTH Hwk4Ye -3B — noriunoro oguannero. Hanpyra B miamazoni Bix -3B go +3
BBA)XAETHCS CUTHAJIAMU 0€3 3MICTY.
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Pucynok 1.7 - Peanizanis intepdeiicy RS-232 na pizuaHOMY piBHI

[lo mpuymHi BIACYTHOCTI CHUHXPOHI3ALIl, sIKa MOKa3ye IMOYATOK 1 KIHEIb
KOXKHOTro OaiTy, OalT AaHUX NPHUXOJMUTHCS MOYMHATH CTOTIOBUM 1 3aKiHUyBaTH
ctaptoBuM Oitamu (pucyHok 1.10), mo0 mpuiiManbHi IPUCTPOi MOTIIM PO3MI3ZHABATH
NoYaroK 1 KiHelb nepenavi Oaity ganux. CTapToBUil OIT 3HAXOAUTHCS HA MOYATKY
KOKHOro Oaity. B 1iHil mepeaadi B peXuMl OUIKYBaHHsS Jl€ BHCOKUN pIBEHb
Hanpyru. [lpm BuBOai OaiiTa B JIIHII BCTAHOBIIOETHCS HM3BKHMA PIBEHBb. [HTEpBan
CTapTOBOI'0 CUTHAITy TaKWM SIK y O1Ta JaHUX.

BinnoBinHO 10 BU3Ha4Ye€HHA cTaHAapTy V.24, y JNiHIl nepeaadi JaHUX y CTaHi
OUIKyBaHHSI BCTaHOBJIEHUH piBeHb JIoT. 1. Tlepenaua moxe OyTtu moyara B Oyab-sKUid
MOMeHT 4acy. [Imsg Toro mo6 mepenatd mpuiiMady MOBIIOMIICHHS NPO TOYaTOK
nepenadyi, mocuaaeTbes craptoBuil 01T 3 piBHeM Jior.0. Ilicast mporo mepemaroThes
po3psau naHux (y OUIBIIOCTI BUMAAKIB 7 a00 8, 1XHE YMCJIO 3YMOBIIIOETHCS B
OPOTOKOJI TMepeAadl [aHuX), I[pU I[bOMY CIOYATKy MEPENAETbC MOJOAIINN
3HAYyIIUH OIT.

Jls1 mimBUIEHHS HAAIMHOCTI Tiepeaadl JaHuX MoXke OyTu JodaHuil Oir
napHOCTL. BiT mapHOCTI TOMOBHIOE PO3PSAN TaHUX TaKUM YUHOM, IO JOCSTAETHCS
npsiMa MapHICTh (CyMma BCix OITIB, BKJIIOUAOUM OIT MApHOCTI, apHUil) abo Hempsima
nmapHIiCTh (CyMa BCIX OITIB, BKIOYArOYX OIT MapHOCTI, HemapHa). HeoOXimHuil BU
NapHOCTI (BIACYTHICTh, MpsiMa YK HEMpsiMa) TaKOXK MOBUHEH OYTH BU3HAYCHUM Y
MIPOTOKOJII TIEpeiadi JaHUX.

[lepenaua 3akiHuUyeTbCA cTON-O1TOM 3 piBHeM Jior. 1. Ilicisa BinmpaBieHHs
CTOI-01Ta JIHIA JaHWX 3HOBY MEPEXOAUTh Y BUXITHUMA CTaH OYIKyBaHHS W TOTOBaA JIO
HacTynHOT nepenadi. Yacosa miarpama nepeadi 6aiita ESh (11100101b) 3 HenpsiMoro
NApHICTIO i cTonOITOM uepe3 iHTepdeiic Tuy V.24 nokazana Ha pucyHky 1.10.
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Pucynok 1.8 - Hacosa miarpama niepenadi 6arita ESh (11100101b).

VY 3B'S3Ky 3 THM, IO TaKT JJI CHHXPOHBAIl Tepenadi He MepecHUIacThCs,
MOYaTOK PO3psA Ty MOXKE OYTH PO3MI3HAHO TUIbKY MO BUMIPIOBAHHI Yacy, IO MPOMIIOB
3 MOMEHTY MOSIBH Chanarodoro ¢poHTy ctaproBoro Oira. Came TOMy HEOOXITHO
BH3HAYaTH MBUIAKOCTI TIepeaadl JaHuX, sIKi € 000B'S3KOBUMU I TIEpEIaBaIbHOI I
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npuiiMarodoi cTopoHu. Y craHaapti RS232 normna ogmaui HazuBaeThes "mark",
IPH 1IbOMY piBeHb cUrHaiy Ha JiHi (-5..-15B). Jloriunuii Hyns y ctangapti RS232
Ha3uBaeTbcs "space”, oMy BIINOBigae piBeHb curHaiay +5..+15B. ¥V BiacytHoCTI
nepenaadi Ha JIHI 3aBXaM JorigHa oawHMI. [Ipo mouarok mepemadi gaHUX
CUTHANBY€e cTapT OIT (JoriyHUK HyJb). KiHelnp nepenayi JaHUX MO3HAYAETHCS CTOM
O1ToM (JIOTTYHA OJTUHUII).

1.3.4 Ocob61uBocTi mpoTokoay 1-WIRE

1-Wire - nporokon mnepemaui JaHMX IO OXHIA miHil. JlaHMi MPOTOKOJ
po3pobisienuit kopropaitieto Dallas Semiconductor (3apa3 Maxim Integrated). 3
BUKOpHUCTaHHAM 1-Wire npaitoe O ubiicte foMopoHHUX yimiB (DS1990A), kapTok
JOCTYIy, a Takox depe3 1-Wire CHUIKYIOTbCS MOMYJSIPHI JaBadi TeMIepaTypu
(DS18S20 1 DS18B20), tpanszuctophi kmoui (DS2405, DS2406), mporpamoBasi
noptu BBeneHHs-BuBenaeHHs (DS2408), ALl i [IAIL roauHHUKHA peanbHOrO Yacy
(DS2417) Ttomo.... Pexum 3B'I3Ky B LBOMY HPOTOKOJl - AaCUHXPOHHUH 1
HamiBAyIIeKCHUN. [Ipu 1boMy 3aBXIM € BEIy4Yud - OAWH IPUCTPIA HA IMWHI, SKE
MOCHJIA€ KOMaH/IH, 1 BEJICH1 - IPUCTPOI, SIK1 Il KOMaHIU MPUHUMAIOTh 1 BIAMIOBIAAIOThH
HA HUX, SKIO HEOOXIMHO; KOXKCH 3 BEICHUX MPHCTPOIB MIIKIIOYAETHCS
Oe3nocepeaHbo 110 3aranbHOi mmHU. [IpoTokon 1-Wire He cknaaHuii B peani3alli
OJHAK JIOCUTh YYTJIIMBHM 10 Yacy i 70 mepemkos. Takox 1-Wire He nmpu3HadeHu# 171
nepenadyl BeIMKUX 00’ eMIB iHGopmarlli Ta Ui IMIBHAKICHOTO OOMIHY JaHUMHU -
MakcuMaiibHa HBUAKICTE 9600001/C.

'T‘VDU Voo
Master 4.7k

data

J— +v03 TVC\ o

data data data

Slave 1 Slave 2 Slave 3

o £ L

Pucynok 1.9 -Ilpukian migkiIrodeHHs] BEAYYOTO 1 BEICHUX MPHIIAIIB
3a rnpotokojom 1-Wire

[Ipotoxon 1-Wire ommcye Qpi3UuHMA, KaHATLHUNA, MEPEKEBUN 1 TPAHCTIOP THUIA
piBH1 B3aeMomii. Ha ¢i3maHOMY piBHI JAIOTHCS OMHMCH METOMAIB 3B'S3KY, BUMOTH JIO
IIMHU JJaHUX 1 KUBJIeHHI0. KaHanbHU piBEHb ONMUCYE CMOCOOM YUTAHHA 1 Iepeaadl
OITIB MO MPOTOKOJy. MepexkeBUil pIBEHb BU3HAYAE METOJAU ajpecarlii J0 PBHUX
NpUCTpoiB Ha iHii. Hapemri, TpadncmopTHHA piBeHb omNHUCYye (YHKIIOHATbHI
KOMaH/IH, BAKOPUCTOBYBaHi npuctposmu 1-Wire.

O6MiH iH(popMaliero Benerbes TailM-ciaotamu (60 MKC): OJHMH TalM-CJIOT
CIYXUTb 111 0OMiIHYy oaHMM Oitom 1Hopwmari. JlaHi nepenaroTbest OIT 3a O1TOM,
MOYMHAIOYU 3 MOJIOAIIOTO OiTa MOJIOAIIOro OaiiTa.

[Ipu oOMmIHI iHOpMariE0 Beaydwil IHINIFOE 3B's30K Ha OiroBoMy piBHIL Ile
O3Ha4ae, 10 Mepefaya KOXKHOTo Oira, HE3aJIeKHO BiM HanpsMKy (mepemada ado
pUiioM), IOBUHHA OYTH HIL[I{OBaHA BEAYYUM.
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1.3.5 laTyuk Temnepatypu LM35
Cepis LM35 - ne TOuYHI aHAJIOroBi AATYUKU TEMIIEpPATypu 3 IHTETpaJbHUM
KOHTYpOM, BHXiAHA Hampyra sfKuxX JIHIMHO mponopuiiiHa temmneparypi Llenbcid.
Takum ymnom, LM35 Mae mepeBary mepea JMHIAHAMU JaTYMKaMHU TeMIIEpaTypH,
kaniOpoBanuMu B KenbBiHaX, OCKUIBKM KOPUCTYBaueBl HE MOTPIOHO BIIHIMATH
BEIMKY TIOCTIMHY HAaNpyry Bl HOro BHUXOAY HJii OTPUMaHHA 3PY4HOrO
MacmtabyBanHs. LM35 He BuMarae >KOJHOrO 30BHINIHBOTO KaliOpyBaHHS a0o
00pi3KM 11t 3a0e3MmedeHAs] TUITOBOI ToUHOCTI + 1/4 °C mpwm KIMHATHIN Temmeparypi
Ta £ 3/4 °C mpoTAroM MOBHOTO Alana3oHy temieparyp Bin -50 mo + 150 °C.
PosninoBka LM35 - ne pgocutb mpocto. [lepmmit mmudT npusHaueHU a7
HEOOXITHOTO JIKepena >KMBJICHHS JaTduka, sike mepexonuth Big 4 mo 30 B, xoua
BOHOMOXKE BIAPBHATUCS 3aJEKHO BII BUPOOHWKA, OTXKE, Kpalle MOTJIAHYTH Ha
TaOJMINI0 TaHWX JaTduka 1Mo BU npumoand. [loTiM, y 1eHTpi, y Hac € mTudT I
BUXOJly, TOOTO TOH, sIkMUW OyJe MojaBaTh Ty YW IHIIY HAmpyry B 3aJeXHOCTI Bif
temneparypu. | tpetiii mrudt nutigyerses.

1 4-20V
2 OUT .
3 GND b2

Pucynoxk 1.10 - Po3minoBka LM35
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2 IPOEKTYBAHHS EJJEKTPUYHOI MIPUHIIUIIOBOI CXEMHU
2.1 Po3podka cxeMH eJIEKTPUYHOT MPUHIMIIOBOT MiKPOKOHTpOJIepa

VY npoteci npoeKkTyBaHHs Oy/Ib-SIKOTO MPUCTPOIO, GOPMYETHCS HAOIP TEXHIYHOI
JOKyMEHTallll 1O I[bOMY TMPHUCTPOI. B TexXHIUHIA MOKyMEHTallli OIMUCYEThCA
napameTpu, podoTa IpUCTPOIO, HEOOXIMHI JIJIT BUTOTOBJICHHS! KOMIIOHEHTH Ta METO TN
13aco0u HamaroKeHHs (QYHKIIOHATbHUX MOKJIMBOCTEH MPOEKTOBAHOTO MPHUCTPOIO.

OnHuM 13 HAMBaXIMBINIMX PO3AUIB TEXHIYHOI JOKYMEHTallil SBISETHCS
IIOJIaHHS EJIEKTPUYHOI IPUHIUIIOBOI CXEMHU IIPOEKTOBAHOTO MPUCTPOIO.

Enextpuuna mnpuHOMIOBa cxemMa — 1€ TpadiuHe 300pakeHHS OyaoBH
npucTporo Ha ¢BuuHOMYy piBHL. [laHa cxema BInOOpakae KUIbKICTb Ta THUI
BUKOPHUCTOBYBAHMX Yy TIPUCTPOI KOMIIOHEHTIB (PallOTEXHIUHHUX EJIEMEHTIB,
MIKpocXeM, IHTep(hEeHCHUX PO3‘EMIB, TOIIO...) Ta iX B3a€EMOJII0 OJWH 3 OJHHM.
[TigkmroueHHS KOMIIOHEHTIB CXEMH OJUH JI0 OAHOTO BIMOOpaXaeThbCsl JMHIIMH. 3TITHO
i€l cXeMu BIIOYBA€ThCSl PO3BEACHHA JOPLKOK HA IUIAT1 y BIAMOBIIHOCTI IO JIHIHA
HIIKIIIOYEHHS, 300paKEHUX Ha CXEMI, Ta MOHTAX 1 [Taiika €JEMEHTIB MPOEKTOBAHOTO
OPUCTPOIO. YCi eleMeHTH, 300pakeHlI Ha €JIeKTPUYHI TPHUHIUIOBIA CXeMi,
mianmuCyrThes 3rimHo BuMor JICTY.

Konen enexTpuuHMil MPUCTPIA HE MOXE MpaioBaru 0e3 Kepena Hanpyru
#uBJeHHA. [Ipuctpoi, mo nmoOynoBaHI Ha OCHOBI MIKPOKOHTpoJiepa, 1€ LudpoBi
npucTpoi. JliamazoH Hampyru >KUBJICHHS A TaKUX MPUCTPOiB ckianae Big 1.5 1o
5.5B, a ctpym - nocTiiHui. 1y miakmroueHHs U poBUX NPUCTPOiB 10 Mepexi 220B
BUKOPHUCTOBYIOTHCSA TpaHC(OPMATOPHI, IMITYJIbCHI, KOHJIEHCATOPHI OJIOKU >KUBJICHHS
TOomO... JI0o CKIaay HaMMpOCTIOI CXEMU BXOASTh: MOHUKYIOUUN TpaHcdopMarop,
JTIOTHUN MICT, €IeKTPOJITHYHI KOHIEHCATOPH Ta MIKpocxXxeMa craburiamii (JIuB.
pucyHok 2.1).

Trl
E§ VDALl DD1
2N, E§ L7805 [T
{E ——J %] =2 5V

Pucynok 2.1- Cxema ctaburizantii )KUBJICHHS JJIs ITUGPOBUX IMIPUCTPOIB HA
OCHOBI MIKpOKOHTPOJIEPIB
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KirouoBuM enemeHTOM B AaHii cxemi € ctabinatop L7805. IcHye aBa BUIU
crabuzaropa 7805: 3 ctpymMmoM HaBaHTaxkeHHS 10 1A 1 manmonortyxkuuii 78L05 3
ctpyMom HaBaHTaxeHHs 10 0,1A. Kpim Hux € mpoMmbkuuii Bapiant 78MO0S5 3 ctpymom
HaBaHTaxxeHHA J10 0,5A.

€muicte Cl Ha Bxoml ctabuiBaropa HeOOXiqHA  JUJIL  3TUIAJKEHHS
BUCOKOYAaCTOTHHUX 3aBajJ MpU Tmojadi BxigHoi Hanpyru. €muicte C2 Ha BHUXOAI
cTabui3aropa 3a1ae CTaOUIbHICTh HAIIPYTH MPH PI3KIHA 3MIH1 CTpPYMY HaBaHTKCHHS, a
TaKOX CYTTEBO 3HIDKYE aMIUNTYyAy Myibcanid. /s #oro HopMmanbHOT poOOTH
Hafpyra Ha BXoJ11 oBUHHA OyTH y niana3oHi 10-20 B.

Jns dbopMyBaHHS Hampyrd TakOTO PIBHS BHKOPHUCTOBYETHCS OJJTHO(DA3HUIA
Tpancdopmarop Ta gioaHUIN MICT. i Toro, mo6 chopMyBaTH HEOOXITHI YMOBH JIJIS
pobotu MKC HeoOXiHO nepeadaquTH IKepesio IMIMyIbCIB CUHXPOHI3AILii.

B wmikpokonTponepax cimeiictBa PIC16 mnepenbaueHo pAekiuibka THIIB
rereparopis. s PIC16 xopuctyBau Moske 3amporpamyBaTtl JBa KOHQIrypamiitHux
oiru (FOSC1 1 FOSCO) nys Bubopy onsoro 13 yotnphoXx pexkumis: RC, LP, XT, HS.,
ne:

RC — reneparop na RC-nanir;

XT — cTaHIapTHUM KBapLOBUM I'€HEPATOP;

HS — BuCOKOo9YacTOTHMIA KBApIIOBUI TEHEPATOD;

LP — Hm3pKOYaCcTOTHHI Masiol OTY>KHOCTI T€HEpPaTOp.

B pexumax XT, LP 1 HS no BuBoas OSCI/CLKIN 1 OSC2/CLKOUT
MIIKITI0YAETHCS KBAPIIOBHM 00 KepaMIyHUN pEe30HATOP.

DD1
—21RA3 RAO 74 C
—2{ras  oscif& T T,
_ 4 15 = MHz
RA5  0OSC2[—— | |
B 14 C2

Pucynok 2.2 - Cxema TakTyBaHHS MIKPOKOHTpOJIEpa

JIns migKITroYeHHsT pe30HaTOpa BUKOPHUCTOBYETHCSI TUIIOBA CXeMa BUPOOHHUKA.
€MHICTh KOHACHCATOPIB MOBHHHA OyTH B HTepBadl Bix 15 mo 22 nd, oauH BUBII
SAKUX MIIKITI0YAETHCS 10 PE30HATOPA, a HIIHM 10 3eMJIi.

Y npuctpoiB, nmoOyJA0BaHMX Ha OCHOBI MIKpPOKOHTpOJIEpIB mependayeHui
MEXaHI3M amapaTHoro peceTyBaHHsA. Y MikpokoHTposiepiB PIC16 BuBim, 1o
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NPU3HAYEHUN NIl pydyHOro mnepe3anycky HasuBaeTbcsi /MCLR. AKTUBHUI CUTHAI
ISl CKUJaHHs — 1ie curHan jorigHoro 0, mo momaerbest Ha Bxim /MCLR mpu
HATUCKaHHI KHOTIKU S1.

Jnsa 3minu nporpamuoro 3adesnedeHHs MK BukopuctoByetbest po3‘em ICSP.
Januii po3‘em, sIK 1 OJHOIMEHHMI MPOTOKOJ OOMIHY, O3BOJIIE 3MIHIOBAaTH poOOYl
napameTpu MIKpOKOHTpoJiepa 06e3 BUIy4eHHs Woro 13 mpuctporo. [lpu npoumBanHi
MiIKpokoHTposepa Ha HOKKY /MCLR mopaerbess curaan piBHem 15B. Jlanmii curnan
MO3HAYEHO Ha po3‘emi gK Vpp. 3aAll0eThbesi MeEXaHBMY JOCTYIy JO MaM‘sTi
MIKpOKOHTposepa. Jlani mepepatotbcs 1o JHiI Data na BuBim PGD
MIKpOKOHTposiepa, mpu mpoMy 3 JiHii Clock po3‘emy ISCP moctymae curnan
TakTyBaHHsA. JlaHmit curHan npwuitmMaeTbcss BuBOmoM PGC MiKpokKoHTposepa, Ta
BIITIOBIAE€ 32 KOPEKTHUM 3aMuc Tporpamu y MikpokoHTpojep. Curnam Vss 1 Vdd
3a0€e3Meuyr0Th CTAaHJAPTHY HANPYTy >KUBJICHHS J1JI1 MIKpOKOHTpoJiepa piBHeM +5B.

Ha emexTpudHili MPUHIMIIOBIA CXeMI IMOKa3aHO SK B3a€EMOIIIOTh PI3HI BY3JIH
MDK COOOI0 Ta SIKi KOMIIOHEHTH BUKOPHCTOBYIOTHCS JIJIsl MMOOYZOBU MPOEKTOBAHOTO
OPUCTPOIO. 3rITHO 13 LIEI0 CXEMOIO y MOJANbIIOMY (POpMYBATUMETHCS MPUHIUI
pobOTH yCi€i CHCTEMH Ta aIrOpUTM (PYHKUIOHYBAaHHS MIKPOKOHTpOJIEpa, SIK
OCHOBHOTO BY3J1a KEpPYBaHHS.

[IpucTtpoi BBEICHHS/BUBEACHHS — II€ PI3HOTO poay mepudepiiHi MOaym, SKi
HIIKIIIOYAIOTECS 10 (PYHKLIOHAJIBHO 3aBEPIICHOr0 MPUCTPOIO ISl  KEpyBaHHS
po0OOTOI0 LILOTO MPUCTPOIO Ta OTPUMAaHHS 1H(OpMaLlll PO BUKOHYBaHI HUM (PYHKILIi.
Hampuknaz, nns [1IK takumu npuctposiMu € KJaBiarypa, MUIIKa (IPUCTPOI BBEICHHS)
Ta MOHITOP 1 IpUHTEP (PUCTPOi BUBEICHHS ).

Jlyis  MIKpOKOHTPOJIPHUX CHCTEM HOMEHKIIATypa TPUCTPOIB BBEICHHSI YU
BUBEJICHHS Jlenlo iHia. [IpucTposiMu BBOAY KpiM KiaBiaTypH (KJIaBlaTypHOI MaTpuill)
MOXYTh Oy PI3HI JaTIYUKH — TEIlIa, BOJOTOCTI, 3ara3oBaHocTi, [Y-gaTauku, To1o. ..
B cBoto uepry nmpucTpoi BUBOY Tak0X HE 00MexyroThest MoHITopoM. /(s MKC 1re,
— K NpaBujio, — 3HakocuMBoJIbHI a0o rpadiuni PKI, CCI, akycTuuHi eneMeHTH
(Oinepu, AUHAMIKH), HAB1Ib 3BUYAHI CBITJIOII0IH.

HaifmpocTinmi 13 1MX TMPUCTPOIB BBEACHHS/BUBEICHHS IHTETPYIOTHCA B
MPUCTPINA Ta MITKITIOYAIOTHCS 0€3T0CePEaHBO A0 MOPTIB MIKPOKOHTPOJIEPA, MPOTE € 1
TaKi, IJIs1 MIKIFOYEHHS SIKUX BUKOPUCTOBYIOThCS IHTEP(HEHCHI PO3‘ €EMH.

Iurepdeiic — y MIKpOKOHTpOJIEPHIA TEXHIl — 1€ HaOIp MPOBIIHUKIB, SIK1
BUKOPHUCTOBYIOTBCS JJI1 MIAKIIOYEHHS 30BHIITHHOTO TPHUCTPOIO BBOIY/BHBOIY Ta
3a0€3MMeuyIoTh pea3alliio MpOTOKOIY Iepenadl JaHuxX. SIK mpaBujio, Taki TPYId
NPOBITHUKIB 00°€THIOIOTECS B MEXKax OJIHOrO po3‘emy. Hampukiana, aJis 30BHINIHIX
npucTpoiB, skl npamooTs 1o USART/RS-232 npoTokosy, rpymna mpoBiIHUKIB, sKa
3abe3mnedye 3B‘SI30K 13 MIKPOKOHTPOJIEPOM OCHOBHOTO TMPHUCTPOIO TIO I[HOMY
MIPOTOKOJTY 00° €THIOETECS y po3‘em tuiry D-SUB9.

HaBenena enekTpuyHa MpUHIMIIOBA CXeMa MPAIfoe€ HACTYMHUM YuHOM. [licis
10/1a41 )KUBJICHHA MIKPOKOHTPOJIEP MOKPOKOBO BUKOHYE MPOrpamy, IO 3aKJIajieHa y
fioro mam'site mporpam. [leprmmm eramnom € Hiiari3aiisi TOpTiB MIKPOKOHTpOJIepa Ta
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1oro BOYJOBaHUX MOJYJIB. AKTUBYEThCS HTEP(PENC 3B'I3KY Ta BUKOHYETHCSI OOMIH
JTAaHUMMU.

7.0
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Pucynok 2.3 - EnektpudHa npuHIHUmoBa cxema poooTn CHCTEMH MOHITOPHUHTY
TEMIICpaTypH

2.2 CtBopeHHs npoekty B cepenosuii PROTEUS VSM

binpmiicTe pamioaMaTopiB CTUKAIUCS 13 CHUTYAIlI€l0, KOJIM 32 OpakoMm JOCBiAYy
YU TPUCYTHICTh MOMWJIOK y cxeMi abo 3K 3a HIIMMH OOCTaBUHAMM, IICYBaJld
paaloeNneKTPOHHI KOMIIOHEHTH.

3'sBmItacs BeNMM4Ye3Ha KUTbKICTh ITPOTpaM CUMYJISTOPIB, 1110 3aMIHIOIOTh peanbH1
pamioneTami ¥ nmpwiaau, BIpTyadbHUMHU MojaensiMu. CUMYISITOPU JO3BOJISIOTH, 0€3
30UpaHHsl PEATHHOTO MPHUCTPOIO, HAJATOJUTH POOOTY CXEMH, 3HANTH IMOMUIKH,
OTPHUMaHI Ha CTaJlll IPOEKTYBaHHs, 3HATU HEOOXIIHI XapaKTEpUCTUKU i1 Oarato 4oro
imoro. OxHiero 3 Takux nporpam € PROTEUS VSM.

Proteus VSM ckmagaerbcs 13 1BoX camocTiiaux mporpam ISIS ta ARES.
ARES 1ne TpacupyBaJbHHK JAPYKOBAaHUX IUIaT 3 MOJKJIMBICTIO CTBOPEHHS CBOiX
010m10Tek. 3amyck mporpamu BiiOyBaeTrbesi 3 MeHIO Ilyck — Ilporpamu - Proteus 7
Professional - ISIS 7 Professional. Ilpu 3amycky mporpamu 3'IBISIETECS OCHOBHE
BikHO Tiporpamiu ISIS 7 Professional.

HaiiOimpimii mpocTip BinBeneHuil mig BikHO peparyBanHs EDIT WINDOW.
Came B HBOMY BIiIOYBalOTbCA BCl OCHOBHI IIPOLIECH CTBOPEHHS, pelaryBaHHsS W
HaJIaroKEHHS CXEeMH TMPHUCTPoro. JIIBopyd yropi MajieHbKe BIKHO IOTIEPETHBOTO
nepersiny Overview Window 3 #oro J0MOMOTor0 MOXHa MEPEMIIYBATHCS TI0 BIKHY
penaryBaHHs (KJIalaloyu JIBOIO KHOTIKOIO MHIII 10 BIKHY MOTIEPEIHBOTO TEeperiisiy,
MO>KHa TEPEeMIIyBaTH BIKHO peIaryBaHHS 3a CXEMOIO, SIKIIO 3BHYAHO CXeMa He



BMIIIA€TbCsl y BIKHO). [lepeminryBatu BIKHO penaryBaHHs 3a CXEMOKO MOJKHA I
yrpumytoun HatucHytoi kHomky SHIFT Tta pyxaioum kypcopoM Muii mo BiKHY
penaryBanHs. HaOmmxyBat #1 BiggaisaTi CXeMy y BikKHI MOHa KHomkamu F6 it F7
a0o x konecoM muil, F5 nieHTpye cxeMmy y BiKHI, a HaTuckaHHs F8 minranse po3mip
CXEMH IMI1-BIKHO peaaryBaHHs.

o LRTTTLED - SIS Profescisnal (Demo)
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Pucynok 2.4 - OcHoBHe BikHO miporpamu ISIS 7 Professional i BikHO moniepeaHboTO
TIeperisiay.

[lin BiKHOM TOTIEpeIHBOTO Teperisiny 3HaxoauThes: Object Selector - crucok
00paHuX y 116 MOMEHT KOMIIOHEHTIB, CUMBOJIIB ¥ HIIMX eJieMeHTIB. BuniieHuit y
CIUCKY 00'€KT B11OOpa)KaeThCsl y BIKHI MOMEPETHBOTO MEPErIisay.

Bcei moxmBi QyHkIii Ta iHCTpyMeHTH Proteus VSM noctymHi yepes rojoBHe
MEHIO, Yepe3 MIKTOTPaMU SIKI 3HAXOJATHCS MiJi MEHIO 1 y JIBOMY KyTi OCHOBHOTO
BIKHA Ta 4yepe3 rapsiul KJIaBlilli, SKI MOXYTh MEPENPU3HAUYBATUCSA KOPUCTYBAuEM.
BHU3y OCHOBHOTO BIKHa pPO3TalllOBaHi: KHOMKH OOEPTaHHS Ta PO3BOPOTY 00'€KTa
HABKOJIO CBOE€I OCi, TTaHEJIb KEPYBaHHS IHTEPAKTHBHOIO CUMYJLIIEIO - BHUTJISIAE SK

marditoponsa i ¢ymkuii Taki x: IIYCK , TIOKPOKOBUM PEXUM,
[TAV3A,CTOIL
| L. o J
COF »t > [ [ | m] =ootsween W0 2400 &

Pucynok 2.5 - [lanens kepyBaHHS! IHTEPAKTUBHOIO CUMYJBILIELO.

CepenoBumie PROTEUS  mae BenmmuesHy  O10I0TEKYy — €JIEKTPOHHUX
KOMIIOHEHTIB. Bci enemenT nepedyBaroth y 6i01i0Teni komnoHeHTiB. o6 10 Hei
noTpanutu noTpioHO mepeiT B pexkuM COMPONENT (koMmoHeHTH), HATUCHYBIIH
BinnoBigHy miktorpamy P (Pick devices) abo nBidi KiIanHyBIIM JTIBOIO KHOTIKOIO B
noJti Bubopy komnoHeHTiB Object Selector.

KoMmrioHeHT MoO>kHa BHOMpATH IO KaTEropiix, Ta y CIHHUCKY. 300pakeHHS
KOMIIOHEHTa 3'SBUTHCA Yy BIKHI momnepeaHporo neperssiny. Lo6 posmictutu
KOMIIOHEHT Ha poO0YOMY TI0JTI MOTPIOHO HABECTH KypPCOP MHUII Ha TOTPIOHE MicIIe 1
KJIAITHYTH JIIBOIO KHOMKOIO Muil. 11106 3’€qHaT BUBOAM KOMIIOHEHTIB TIPOBITHUKOM
NOTPIOHO MIABECTH KYpPCOp MHMII 10 BUBOAY KOMIIOHEHTA, MICJS MOSIBU HA BHUBO/II
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KOMIIOHEHTA XPECTUKA TOTPIOHO KJIAIHYTH JIIBOO KHOIIKOIO MHUIII 1 IIBECTH KypCOP
MHUIII 0 BUBOAY IHIIIOTO KOMIIOHEHTA.

== Pick Devices
Macra: Peaynecrars: (625) MpocsoTp Cresase
I Yerpodicreo l Bubnmorexa I Onucasae A 9800 HE BLOPSHO AR MPOCHIOT
Cnoeo usmaron 555 ANALOG Timer/Oscllato
Tomoxo ModeMpyeMbe 7555 ANALOG CMOS Timee/Dscilalor
7805 ANALOG 5V Fiwed 14 Positive Power Supply Regulaton
Kareropus 7606 ANALDG 6V Feced 14 Pasitive Powet Supply Regdater  PCB Mpachorp:
[Bee xaveropess) A | 7808 ANALOG BY Feed 14 Positive Powes Supply Regulstor
He 7608 ANALOG 9V Freed 1A Positive Powes Supply Regulator
g 7810 ANALOG 10V Fixed 14 Positive Power Supply Regulat —
Capacitors 7812 ANALOG 12V Fixed 1A Positive Power Supply Regulat
CMOS 4000 senes 7815 ANALOG 15V Fixad 14 Positive Power Supply Regulat
Connectors 7918 ANALOG 18V Fixed 1A Positive Power Supply Regulat e '
Laplace Primitives 76024 ANALOG 24V Fied 100mé Pasiive Powet Supply Res L
ﬁ*“’ﬁ: 78540 ANALOG 1.54 Univarsal Switching Reguistor Subsyste & fo
Mmmm ICs 7905 ANALOG 5V Fixed 18 Negative Power Supply Regulat %
Mise 7906 ANALDG BV Ficed 14 Negative Power Supply Regula
e Fiives 7308 ANALOG 8V Ficed 14 Negstive Powet Supply Flegulat L e
Operational Ampihiers 7903 ANALOG 9V Froed 1A Negative Power Supply Regulat
(17T PORPRTEET I v |7918 ANALOG 10V Fived 14 Negative Power Supply Reguiz
7912 ANALOG 12V Fixed 1A Negative Power Supply Reguls
MNoakaveropust 7915 ANALDG 15V Fixed 1A Negative Power Supphy Regulz
244 ANALOG 18V Fixed 1A Negative Power Supply Reguis
oo ar— %4, HI808  A0vERsY loNerdsbovsnirek B
Fhos 79012 ANALDG 12/ Fived 100 Negative Power Supply Re | || omea |
MirmaSanans o 7915 AMNALOG 25V Fixed 100mA Neoative Power Suook Re

PucyHok 2.6 - bibmioTeka eneKTpOHHUX KOMIIOHEHTIB.

Jna toro, mo0 neperiasiHyTH poOoTy cxemu, HeoOxinHui Buximuuidi HEX-
daitn. Cepenosume PROTEUS minTpumye 6araro 3aco0iB po3podku, cepen Hux i HI-
TECH Ci xomnimsitop 1 CROWHILL PIC BASIC 1 BASIC STAMP. Ilonepentso
HEX-¢aiin mnoBuHeH OyTH CTBOPEHHMA 3 BHKOPHCTAaHHSIM  CEpEeIOBHIIECM
nporpamyBaHHs MikpokoHTpoJepiB Bix ¢pipmu MICROCHIP, a came MPLAB.
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Pucynok 2.7 - JlocmimkyBaHa cxema
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3 PO3POBKA INPOI'PAMHOT'O 3ABE3IIEYEHHS MKC
3.1 Po3podka anropurmy ¢pynkuionyBanusa MKC

AJNTOpUTM — 1I€ MOCHIIOBHICTh, CUCTEMA, HAOIp CHUCTEMATU30BAHUX IPABUI
BUKOHAHHS 00YHCIIIOBATIHLHOTO TMPOLIECY, 0 000B'S3KOBO MPUBOIUTH 0 PO3B'SI3aHHS
NEBHOTO KJAaCy 3ajad Micis CKIHYEHHOTro uyucia onepaiid. I[lpm HanucanHi
KOMIT'IOTEPHUX MPOTpaM aIrOPUTM OIMKCYE JIOTTYHY MOCIIIOBHICTh omnepariiid. [
BI3YaJIbHOTO 300paKEHHS aTOPUTMIB BUKOPUCTOBYIOTH OJIOK-CXEMH.

brok-cxema — cxemMaruyHe 300paXeHHsI TIOCITOBHOCTI i, CIIPSIMOBAaHUX Ha
JOCATHEHHS CIUIbHOI METH Ta iX ocoOimBocTeil. Po3nun mporpamu, y siKOmMy

BiI0OYBA€THCS 3aHECEHHS 3HAUYCHHS 3MIHHUX TOJAETHCS y BUTJIS1 Mapajieyiorpama, B
AKOMY II€pEepPaxoBaHl IMEHa X 3MIHHUX. PO311UT mporpamu, y AKoMy BIOYBa€eThCs
BUKOHAHHS IEBHOI OTiepallii MogaeThes y hopMi MPSIMOKYTHHKA, a PO3UT IEPEBIPKU
yMOBH — Yy (opmi pomba. KpiM TOTO MOXKYTh BHKOPHCTOBYBATHCH PO3JUTH, SKi
MMOBTOPIOIOTh TEBHUM HaA0Ip KOMAaHJ JJIS IHIIOTO aHAJOTIYHOTO BHUIAAKY. Taki
pPO3JUIM HA3MBAaIOTh OJIOKOM IIEHTUYHUX OIEpaliid Ta 300paxyroTh Yy BHUIJIIAL
mecTUKyTHHKA. 1lle oamH po3aul, MmO € MOIHMPEHHM Yy Mporpamax — IIe PO3ul
BUKOHAHHS MiAnporpamu. 300pakyeTbCs BIH y (Gopmi MPSMOKYTHHKA 13 JBOMA
BEPTUKAJILHIUMH CMyTaMH 10 KpasiX Qirypu Ta 3alucoM Y HOMY Ha3BH MIAPOTPAMHU.
KoxeH anroputMm € ciuckoM J00pe BU3HAYEHUX IHCTPYKUIA JJIs1 PO3B'S3aHHS
3anayil. [lounHaroun 3 HIOYaTKOBOrO CTaHy, IHCTPYKIII aIrOPUTMY OTIHCYIOTh MPOLIEC
OOYHCTICHHS, SKI BIIOYBAIOTHCS YEpe3 TOCHIOBHICTh CTaHIB, $Ki, 3pEIITOO,
3aBEPIIYIOTHCS KIHIIEBUM CTAHOM.

[lpyHuynu noOyAOBH NPOrPpaMHOTO 3a0€3MEYEHHS TOYHO Takl X, fAK 1
arapaTHOi YaCTHHH: CTBOPEHHS KIHIICBOT'O MPOAYKTY 3 TOTOBUX OJIOKIB - MMIIIPOrpam.
Sxmo BCio poOOTy MporpamMu PO3MICTUTH y BEKTOpax IMepepuBaHb, TO OCHOBHHMA
JIOJIaTOK HIIK HE BIIUYy€ BUKOHAHHS (DparMeHTIB CYCIIHIX miamporpam. ['ojoBHe
BU3HAYUTH MO>KJIMBOCTI anapaTHOl YaCTHHHU.

[Iporpamue 3a0e3reyeHHs MIKpOKOHTpOJiepa HeoOXigHO OymayBaTd 3
MaKCUMAJILHUM BHUKOpPUCTaHHIM Tmepudepii. [Ipn mpoMy sapo He BHKOHYBaTHME
0e3J1141 pyTUHHUX OIeparlii.

[Ticns BKIIOYEHHS JKUBJICHHS CEpBICHA IMporpaMa TIOYHMHAE MPOBOIUTH
Himianrkaniro. Ha mnouarky mnporpamum mpukpimmoeTses  dain 0100 TeKH
MIKPOKOHTPOJIEpA, MICJsl YOro OTOJIOUIYIOTHCS OITW MOPTIB 1 PEricTpu mam'sti, AKi
BUKOPHUCTOBYIOTBCA B Tporpami. MIKpOKOHTpoJiep Ma€ BUIbHI JJIsl BUKOPUCTAHHS
KOMIPKH MaM'ATi 1, 100 P KOKHOMY 3BEPHEHHI J10 MIEBHOT KOMIPKH HE ONUCYBATH il
azipecy, Ta noJIermmTy (OpMyBaHHS NPOTPaMU - MPUCBOIOETHCSA 11 Ha3Ba.

V NoHATTA HIaI3anil BXOIUTh:
® [IPUCBOEHHS MOYATKOBUX 3HAYEHb BCIM 3MIHHUM MPOrpaMu;

® HaJAITYBaHHS BCIX BHYTPIIIHIX CUCTEM MIKPOKOHTPOJIEPA;

® BIIHOBJICHHS PEXUMIB POOOTH CHUCTEMH, BCTAHOBJICHUX Y MOTIEPEAHHOMY CEaHC1
poOOTH NUIIXOM 3UYMTYBaHHS BiAmoBiAHUX mapaMmeTpiB 3 EEPROM-nam'siti;
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® BHUKOHAHHS MIINpOrpam, NMpU3HaYEHUX JJI1 HAJAIITyBaHHS BCIX IepudepiiHux
MOJYJIB Y BUXITHUM CTaH;

® BHUKOHAHHA MIANPOrPaMU 3aIyCKy CUCTEMHUX JIYMIbHUKIB-TaiMEPIB 1 MEXaHIBMY
nepepUBaHb MIKPOKOHTPOJIEpA.

JIJ11 BUKOPUCTAHHS Y IpOoTpaMi KOHCTAHT 1 3MIHHUX HEOOXITHO TX MONEepenTHbO
omucatu Ta orojocutd. KoHcTaHTa - II€6 TPOCTO JESIKe YHCIO0, IO YacTo
BUKOPHCTOBYETHCS B IPOTPaMi, 1 MA€ MIEBHUM 3MICT.

KpiM KOHCTaHT, sKi, BUIMOBITHO JO CBO€I Ha3BU, MPOTITOM YChOr0 4Yacy
poOOTH MpOoTpaMHU HIKOJIM HE MIHSIIOTHCS, Y Iporpami iCHYrOTh 3MiHHI. [1ig 3MIHHOIO B
nporpami po3ymitoTh IM'st perictpa, ado aapecy KOMIPKMA Mam'sTi, J€ B MpoOIeci
BUKOHAHHSI MPOTpaMu Oy/1e TUMYACcOBO 30epiraTucs 3a3ajeriapb HeBiioMa BETMUHHA,
a00 MPOMDKHUIN PE3yNbTaT O0YUCIIEHb.

Din  TlowarTox
< Dout TlogaTok

THIOTAJII3ALIA MK
HAJIAIITYBAHHSA NOPTIB
MSSP UART, ADC

THIUTAJIIBALIA MK
HANAIITYBANH HOPTIB

MSSP UART, TMRO

OTrpuMaHHA JAHHX

3 U1 na U2
Orpumanns gannx
3 LM35 T1a DS18B20 l
l IliaroroBka gannux
AJ¥ BHBCACHHN HA
Zanuc JaHNX 7-cerMeHTHHI IHIHKaTOp

y 3MiHHi

¢

Iepexaua orpuManoro

3Havenns na U2 < Kineun )

«<

Pucynoxk 3.1 - brok-cxemu po6otu CuctemMa MOHITOPUHTY TEMIIEpaTypu
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/11
00pOOHMK NepepHBaHb

Hi

Tak

Bugpejnenus
inpopmanii va CCI

TOIF=0

L

C Kineus II/TI )

Pucynok 3.2 - O0po6Huk nepepuanus 3a T MRO

3.2 KondirypyBanusi nmpuctporo 3 Bukopuctanisim aupektuBu _CONFIG

CimeiictBo MikpokoHTposepiB PIC16 mae HaOip cremiadbHUX (QYHKIIIH,

NPU3HAYEHUX U1 PO3IIMPEHHS MOXJIMBOCTEH CHCTEMHM, MIHIMI3allli BapTOCTI,

BUKJIIOUEHHS HaBICHUX KOMIIOHEHTIB, 3a0e31eueHHs MIHIMaJIbHOTO
CHEPrOoCTIOKUBAHHS 1 3aXUCTy Koay Bif 3unTyBaHHA. B PIC16 peanizoBani HacTyIHI
crieljiaibH1 QPyHKILIi :

BUOIp TUITYy T€HEpaTOpa;

CKUJIaHHS;

cXeMa CKUIIaHHS 10 BKIIFOYCHHIO )KUBIICHHS |

taiimep ckumanus (DRT);

ctoposxoBuii Taiimep (WDT)

PEXUM MOHIKEHOTO eHeprocnoxuBanus (SLEEP);

3aXUCT KOJY BiJl 3UYNTYBaHHSI;

o1ty imeHTudikari.

B perictpi KoH}Irypaiiii OnUCyIOThCs O1TH KOHGIrypailii, B IKi BXOIATb:
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01T 3axXHUCTy
01T T03BOJTy pOOOTH TaiiMepa BKIIIOUCHHS JKUBJICHHS
01T T03BOJTy pOOOTH CTOPOIKOBOTO TailiMepa
BUOIp TUITy T€HEpaTopa
bitn koH}irypanii 3agatotecs 3a qonomororo aupexktusu _ CONFIG.
®parMeHT 3aroJIOBKY MpY HAMMCAHHA Mporpamu 111 MikpokoHTtposepa PIC16F876 3
BUKOPUCTaHHIM MOBH C:
#include <pic.h>
__ CONFIG(FOSC_HS&WDTE_OFF&PWRTE_OFF&CP_OFF&BOREN_OFF&L
VP_OFF&CPD_OFF&WRT_OFF&DEBUG_OFF);
@®parMeHT 3aroJIOBKY MPU HAITMCAHHSI POTPAMU JIJIs1 MIKPOKOHTpOJIEpa

PIC16F 883 3 Bukopuctanusim MoBu C:
__ CONFIG(FOSC_XT&WDTE_OFF&PWRTE_OFF&MCLRE_ON&CP_OFF&CP
D_OFF&BOREN_OFF&IESO_OFF&FCMEN_OFF&LVP_OFF&DEBUG_OFF);

_ CONFIG(BOR4V_BOR40V&WRT_OFF);

3.3 HanmcaHHs Kepyro4oi nporpaMm sl MiKkpOKOHTpoJiepa

[licnst BK/IIOYEHHS JKUBJCHHS CEpBICHA MporpaMa TMOYMHAE TPOBOJIUTH
HillanBanio ganux. Ha mouarky mnporpamMu NpUKPILUTIOETHCS (ailn  0i0aioTeKu
MIKpOKOHTpOJIEpa, MICIs YOro OrOoJIOLIYIOThCS OITM MOPTIB 1 PEricTpu maMm'sTi, SKi
BHKOPHUCTOBYIOTECS B Tiporpami. JlaHWid THN MIKPOKOHTpOJiepa Ma€ BUIbHI IS
BUKOPHUCTAHHS KOMIPKHU MaM'sITi 1, 0O MPU KOKHOMY 3BEPHEHHI 10 NIEBHOI KOMIPKH
HE OMMCYBATH 1I anpecy, Ta MOJETIHUTA (POpMYyBaHHS NPOTPAMH - MPUCBOIOETHCS 11
Ha3Ba.

V HOHSTTS HIiadi3a1ii BXOIUTD:

® TIPHCBOEHHS ITOYATKOBUX 3HAYEHD BCIM 3MIHHUM MPOTPaMHU;
HaJAITyBaHHS BCIX BHYTPIIIHIX CHCTEM MIKPOKOHTPOJIEPA;
® BITHOBJICHHA PEKHUMIB POOOTH CHUCTEMH, BCTAHOBJIICHUX Y TIOTIEPEIHBOMY
ceaHcl poOOTH IUISIXOM 3UMTYBaHHS BiANOBIAHUX MapaMmeTpiB 13 drem-nam'sri;
® BHUKOHAaHHA MIANPOrpaM, MPU3HAYEHUX MJII YCTAHOBKM BCIX NEepHUQEpiiHUX
OPUCTPOIB CXEMU MO3ULIOHEpa Y BUXITHUN CTaH (OYMILEHHS I1HIUKATOPIB,
HITBEPKEHHS KOMaH/IM 3YMIMHKU JBUTYHA TOLIIO...);

® BHUKOHAHHA MANPOTPaMHM 3ayCKy CHUCTEMHHMX JIMWIbHUKIB-TAlMEpIB 1

MEXaH13My MepepUBaHb MIKPOKOHTPOJIEPA.

KpiM KOHCTaHT, 5Ki, BIAMOBIAHO 1O CBO€l Ha3BH, MPOTITOM YCHOTO Hacy
po0OTH TIpOTpaMH HIKOJIM HE MIHSIOTBCS, Y TIporpami icHyroTh 3MiHHI. [1i1 3MiHHOIO B
nporpami po3yMieTbCsl iM's perictpa, abo aapeca KOMIPKHA MaM'siTi, 1€ B MPOLECI
BUKOHAHHS MporpaMu Oyje TUM4acoBO 30epiraTucs 3a3/1ajieriib HeBiJoMa BEJTMYMHA,
a00 MPOMDKHUIN pe3yabTaT 00YHUCIICHb.

[Ticns BUKOHAHHS MOAYJS IHIiali3aIii mporpamMa MepexoauTh 10 OCHOBHOTO
IUKITY. Y [IbOMY LIMKJI IporpamMa nepedyBae yBech 4ac, OKHU BKITIOUEHE JKUBJICHHS.



[lepiior0 4acTUHOIO HAIIOTO NPOEKTY OyJIO0 HAMMCAHHS TEKCTYy NpOrpamu AJit
NEPIIOr0 MIKPOKOHTPOJIEpPa, 0 BUKOHYE (DYHKIIFO OJIep>KaHHA JaHWX 3 MPUCTPOIB
DS18B20 ta LM35, a Takoxx 00poOKy Ta nepegady nanux Ha apyruii MK.

HaBenenuii Hmwk4ye MOAYAh TMPOTpaMH 3AIMCHIOE IHIMIATBAIlFO ITOPTIB
mikpokoHTposiepa PIC16F876 ta moxyns UART:

#include "MK _init.h"

/---- ormc yHK iif ----------------------- VOId
MK _init(void)
{

/I--Hananrrysanus noptis--// TRISA0=1;//mopr
ynTandsd gaanx 3 LM35 TRISB4=1;

TRISC6=0;

Hactynauii pparmeHT Koy 3nilicHIOE HiTianBaiito perictpiB moayinst UART:
J/— UART TXREG=0;//perictp
npuitomy RCREG=0;//perictp
MIPUAOMY
J/— SPBRG .
SPBRG=25;
/l------TXSTA--------- BRGH=1,
SYNC=0;//acuaxponuii pexxum TX9=0;//
po6ota 9-Tu OITHO 1 MTOCHITKA
TXEN=1;//103B i1 BKIIIOUEHHS ITepe1aBayda
J/— RCSTA e
RX9=0;//n03B 11 po60TH 9-TH OITPHOT MOCUIKU
CREN=1;//m03B 11 BKIIOYEHHSI ITepeiaBayda
SPEN=1;//Bkmtouennst moaynss UART

}

[Ticnst HiTiaizarii MU BUKOHYEMO HAITMCAHHS KepyroUuoinmporpamu y ¢aiini main.c :

/l---- OCHOBHA ITPOI'PAMA -----------=-o-----
void main(void)
{
MK _init();

//3niiCHIOEMO OTPUMAaHHSI TaHUX ITpo Temneparypy 3 LM35
RAO=temp;
vart_trans(temp);//Ta mepeaaemo 1e 3Ha4eHHs Ha qpyruit MK

Hacrynmuuit  ¢parmenT 3ailicHIOE YUTAHHS  JAHUX TeMIIepaTypH 3 TMPHUCTPOIO
DS18B20:
ds18b20 init();//minkmoyaemo ¢yHku o Hiianizamnii DS18B20
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ds18b20 trans(Skip ROM);//3BepHeHHs 10 eanHOTO pHCTporo Ha mmHI ds18b20 trans(Adc_strt);//

3aIIyCKAEMO KOHBEPTAILIIO TeMIIepaTypu

__delay_ms(750); //3aTpumka it KOpeKTHOIpoOOTH

ds18b20 _init();

ds18b20_trans(Skip_ ROM);

ds18b20_trans(Read_RAM); /[3uuTyeMO  ampecy  TPUCTPOr,  IO0  BH3HAYUTH
azpecu /leqEHOTO MPUCTPOIO Ha

[MIMHI



DS t=ds18b20 receive();/3anuc nanux y3minay while(1) {
Jani 31iiicHIOEThC ST 00poOKa JaHM X [UTs Tiepeaadi Ha Apyruid MikpokoHTposep: ds18b20 init();
ds18b20_trans(0xCC);// nmponyckaemo inentudikaiiro ds18b20 trans(0x44);//
3aITyCKaEMO KOHBEPTAIli0 TEMIIEPATypH
__delay_ms(750);
ds18b20 _init();
ds18b20_trans(OXCC); //3noBy npomyckaemo inentr dikarito ds18b20 trans(0xBE);//ta
3IHCHIOEMO YUTAHHS PETicTpa
[Ticiast yoro MM 3amMCyeMO KOHBEPTOBAaHY TeMmiepaTypy y 3MiHHY T Ta mepemaemo Ha
npyruii MK:
T=receive();
T=T>>4;
TIET<<12;
vart_trans(T);//mepenada maHux

¥
¥

Jlpyroro 4acTHHOIO HAMIOTO IMPOEKTY OYyIO HANHMCAHHS TEKCTY MPOTpaMu [UIsl JPYTroro
MIKpOKOHTpOJIEpa, 10 BUKOHYE (DYHKI[IIO oJepkaHHA AaHuX 3 nepimoro MK ta BuBoauTh orpuMani
nani Ha 8-mu pospsigauii CCI (CA).

HaBenenuii HM>kue MOIy/Ib MpOTpaMH 3AICHIOE IHITIATI3aI[il0 TMOPTIB MIKPOKOHTpoOJIEepa
PIC16F883 ta momynst UART:

#include "MK _init.h"

/l---- ormc GyHKIL it ----------------------- V/OId]
MK _init(void)
{

/I--HanaurryBausst moptis--//

TRISA=0;//mopT Ha BuBeeHH H PopMartii A4 3acByBaHHs cermeHTiB TRISB=0; //mopt
Ha BUBEJEHHS H Qopmarii a4 3acB myBanHs po3psaais TRISC7=1;//BuBin npuiiomy qanux
Bin nepioro MK

Hacrynuuii ¢pparmeHT Koay 3aiiicHIOE Hillian3amn ito pericrpis Mmoayns UART:
7/ — UART TXREG=0;//perictp
npuitomy RCREG=0;//pericTp
puiomy
[/ — 1] =1 { C R ———
SPBRG=25;
l------TXSTA--------- BRGH=1,
SYNC=0;//acunxponuii pexum TX9=0;//
pobota 9-Tu GITHOTMOCKUITKI
TXEN=1;//n03B 11 BKIIOUEHHS TIepeaBavya
--=---- RCSTA -----m-ommeeee
RX9=0;//n03B 11 po60TH 9-TH OITPHOT TOCUIIKI
CREN=1;//n03B11 BKIIOUEHHS IIepeaaBaya
SPEN=1;//Bxmtouennst moaynss UART

¥

[Ticns iHimianBamii Md 30IMCHYEMO HamMCaHHS Kepyrodol mporpamu y ¢aiiii main.c :
void main(void) {
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MK _init(); /momyns i imianizam it MK
/- - - - Il

Il et pparmMeHT HamucaHuii 1yist Toro, mo o6 He nmepeBoautd cumBoiu it CCI 31CA for(char
i=0;i<13;i++)

{

tmp=MASL[i];

tmp=~tmp;

MAS[i]=tmp;

¥

- - - -—-==-//

while(1) {

//BUKOHYEMO 34MTyBaHHS qaHuX 3 mepmoro MK, a came temenepatypy 3 LM35: temp=getch();

//ta temmiepatypy 3 DS18B20:

T=spi receive();
Hactynuuii ¢pparmeHT 3niiicHIOE MinroToBKy qanu X i1 BuBeneHHs Ha PKI: Cniepury
po3aitumo yucio 3 LM35 na okpemi nudpu:

templ=(temp /10)%10;

temp2=temp %10,

[Tici1st 40TO TOBTOPIOEMO ITIO TPOLIEAYPY LTS TToKazHUKa Temnepatypu 3 DS18B20" T1=(T /10)%10;
T2=T %10;
¥

¥

Ile dyHKIif, sika JO3BOJISIE HAM OpPTraH ByBaTH Oe3MepepBHY AMHAMYHY HAUKaIifo: void interrupt
DYN(void)

{if(TOIE&&TOIF)

{

switch(cnt)

{

case 0: R7=1;PORTB=MASJ1];R0=0;R1=R2=R3=R4=R5=R6=1;break;

case 1: R0=1;PORTB=MAS[temp2];R1=0;R2=R3=R4=R5=R6=R7=1;break;
case 2: R1=1;PORTB=MAS[temp1];R2=0;R0=R3=R4=R5=R6=R7=1;break;
case 3: R2=1;PORTB=MAS|0];R3=0;R1=R0=R4=R5=R6=R7=1;break;

case 4: R3=1;PORTB=MAS|2];R4=0;R1=R0=R2=R5=R6=R7=1;break;

case 5: R4=1;PORTB=MAS[T2];R5=0;R1=R0=R2=R3=R6=R7=1;break;
case 6: R5=1;PORTB=MAS[T1];R6=0;R1=R0=R2=R3=R4=R7=1 ;break;
case 7: R6=1;PORTB=MAS]0];R7=0;R1=R0=R2=R3=R4=R5=1;break;

¥

cnt++;

if(cnt==8){cnt=0;}

TMRO0=0;

TOIF=0;//oun mmmens npanopis TOIF

¥
¥
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BUCHOBKHA

B mporieci KypcoBOTO MPOEKTYBAHHS PO3TIISTHYTO NPHWHIIUIHU TPOEKTYBAHHS
OPUCTPOIB 1 CHCTEM, IO NOOYJOBaHI 3 BHUKOPHUCTAaHHIM OJHOKPUCTAIbHHUX
MIKpokoHTposiepiB gpipmu Microchip. Ilig yac BUKOHAHHS MPO€EKTYBaHHS 3A1MCHEHO
3aKpIMUIEHHS TCOPETHYHHMX 3HAHh Ta MPAKTHYHUX HABHYOK TIO peani3allii erariB
NPOEKTYBAHHA. Y3aralbHEHO TEXHIYHUN Marepiall s (OpMyBaHHS OCHOBHOI 111€i
NPOEKTYBAHHA. 3JIICHEHO aHali3 BX|AHUX JaHUX, OOIPYHTYBaHHS 1 CHUHTE3
CTPYKTYpHOI cXeMH. JleTallbHO PO3IIIHYTO CKIAIOB1 amapaTtHOi YacTHHU iX
NpU3HAYCHHA 1 0c00IMBOCTI PyHKIIIOHYBaHHs. [IpoaHanizoBaHO JOKyMEHTAIllO, IO
omucye poboty ckimanoBux By3diB MKC. Ha ocHOBI IMX JaHUX OIKCAaHO Ta
CIIPOEKTOBAHO MPHUHIIMIIOBY CXEMY Ta alrOPUTM POOOTH.

Jis moOynaoBu OJOK-CXEM, aIrOpUTMIB Ta MPUHIUIIOBHX CXEM 3aKPIIJICHO
HaBUYKU poOOTH 3 mporpamoto sPlan. [y HamvcaHHS 1 BIaro)KeHHs IPOrPaMHOTO
3a0€3MEUEHHs] BUKOPUCTaHO cepenoBuie po3pooku MPLAB 8.92. 'V upomy
CEpPEIOBHILI CTBOPEHO MPOEKT, HAITMCAHO TEKCT MPOTPpaMu 3 BUKOPUCTAHHSIM MOBH C,
1 3anicHeHO KoMmmuminito y  hex-gaitn. CepemoBuiie  po3poOKH  MOXKeE
BUKOPHUCTOBYBAaTHCH Pa30M 3 MPOrpaMaTopaMu Jisl 3alUCy FOTOBOIO BUXITHOTO KOy
NPOIIMBKY y TIaM'SITh IPOTPaMu BUOPAHOTO MIKpOKOHTpOJIepa.

[Ipy HanucaHHl TEKCTy mnporpamu Cc(OPMOBAHO 3HA4YEHHsS pericTpa
KoH(irypamii 3a JaHUMH JOKyMEHTaIlii BUPOOHHMKA, OMTUCAHO PETICTPH CHEHIATbHUX
(byHKIII Ta 3aralbHOTO MPU3HAYCHHS.

[IpoBeneHo HIiAT3aIlI0 MIKPOKOHTPOJIEPA, HOTO BY3JIIB Ta MOYJIIB.

Jna 3a0e3nedyeHHs poOOTH nepuepiiHUX MPUCTPOIB 3AIMCHEHO KEpyBaHHS,
OpuiioM Ta mepeAadya JaHUX 3 MPUCTPOIB BBEIECHHS Ta JO MPUCTPOIB BHUBEICHHS
3TYIHO BaplaHTy.

VY pobouiit yactuni 3ade3nedeno ¢pynkiionyBanus MKC 3rinHo BapiaHTy.

KypcoBuii mpoekT Moke OyTH OCHOBOIO PO3POOKH KEPYHOUOi CHCTEMH 300py
JAHUX YU CUCTEMH KEPYBaHHS Ta KOHTPOJIIO 32 BUKOHAHHSIM 3aB/1aHb.
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