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PEDEPAT

TexcToBa yacTHHA KypCOBOTO MPOEKTY: 35 CTOPIHOK, 18 pucyHKIB, 2 TalauIll
Ta 6 MOCHUJIaHb.

O06’exT npoekTyBaHHs - “CHcTeMa MOHITOPUHTY TEMIIEpaTypu’ .

MeTta MpoO€KTy - JOBEPIIUTH CBOi HABUKH y PO3POOII CTPYKTYpHOI CXEMH,
eNeKTpuyHOoi mpuHIUNOBOi cxemMu MKC, CTBOpeHHS HPOEKTYy 3 BHUKOPUCTAHHSIM
nporpamu PROTEUS, po3po6ui anroputmy ¢dynkuionyBanass MKC, a Takox
HAMMCaHHs KEpYyHuoi MpOorpaMH s MIKPOKOHTPOJEpiB. 3aKpIMUTH TEOPETHUHI
3HAHHA 3 OCHOBHMX MOHATH AUCHUIUTIHU “MiKpOKOHTpPOJIEPH Ta iX IpOorpaMyBaHHS .

Pesynprar pobOTHM Hag KypcOBHM TIPOEKTOM IMIOKa3aB, IO 3aBISKU
BUKOPHUCTAHHIO JBOX MPOCTUX MIKPOKOHTPOJIEPIB Ta MOYJIsl peaIbHOrO 4acy MOXKHA
CTBOPUTH MOBHOI[IHHY CUCTEMY MOHITOPUHTY TEMIIEPATYPH.

MK, DS1307, SPI, CCI-4 p., (CA), SPLAN, MPLAB IDE.
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LTI [{eHTpanbHUI TPOLIECOPHUI IPUCTPIi
M [IupoTHO-IMITYIbCHA MOTYJISLIIS

12C Inter-Integrated Circuit (MixiHTerpanbHa cxema)

SPI Serial Peripheral Interface (ITocinoBuuii nepudepiitanii iHTepdeiic)
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BCTYII

Tunosumu npencraBaukamu RISC-nmporecopiB € PIC-xkontponepu (Periferial
Interface Controller — xoutponepu nepudepiiinux iHTepdericiB) BUpOOHUIITBA (ipMH
MicroChip.

PIC-koHTpoOJepH 3aCTOCOBYIOTHCSl Y CUCTEMAaX BUCOKOIIBUKICHOTO KEPYBaHHS
aBTOMOOUTbHUMH U €JEKTPUYHUMHU JBUTYHAMHU, TPHIIaJaX MOOYTOBOI €JIEKTPOHIKH,
tenegoHHuX npucTtaBkax 3 ABH, cuctemax oXopoHH 13 CHOBIIIEHHSM IO TenehOHHIH
minii, miHi-ATC. Oxpemi BuUMIpIOBaibHI 1H(OpPMALIHI CUCTEMH BiJIPi3HAIOTHCA
pospsanuictio [I3[1(mocTiiiHO 3amam’ATOBYIOUOro MpUCTporo): Bia 12 no 14 6it ans
cepii PIC16Cxx, 16 61T — mys cepii PIC17Cxx.

3aBIsIKM CKOpOYEHIN KinbKkocTi KoMaHa (Bia 33 10 35) ycl KOMaHIu 3aiiMaroTh
y mam’saTi oAHe CcloBO. Yac BHKOHAaHHA KOXKHOI KOMaHIH, KpiM KOMaHJ
pO3rally’)KeHHS, CTAHOBUTh YOTHPHU TaKTU — oAuH LUKI (200 He Ha yacToTti 20 MI ).
OnepatuBHUN 3amaMm’sITOBYBAJIbHUM MPHUCTPI BUKOHAHO 3a CXEMOKO 3 JOBUIBHOIO
BUOIPKOIO 3 MOXKIJIMBICTIO Oe3MocepeHbol aapecarlii y KoJii KOMaHIu 10 OyIb-sIKOi
KOMIpKH.

Crek peanizoBaHO arapaTHO 3 TIMOuHOIO 2, 8 abo 16 komipok. Maibke B ycix
PIC-koHTponiepax € cuctema NepepuBaHb, JHKEPEIOM SKUX MoXe OyTu TaiiMep, a
TaKO>X 3MIHA CTaHIB CUTHAJIIB Ha Jedkux Bxoaax. ¥ PIC-konTponepax nependaueHmit
o1t 3axucty [1311, mo 3anobirae HeaeraabHOMY KOMIIOBAHHIO.

Benuki interpanbhi cxemu PIC16Cxx marots BOynosani 1311 emuictio Bix 0,5
no 4 xinocmiB 1 O3I[I(omepaTuBHO-3amaM’ ITOBYIOUMH MPUCTPild) €MHICTIO 32-256
0aiiT. OCHOBHA YaCTHMHA KOHTPOJIEPIB Mae OAHOKpaTHO nporpamoBanuii 1311, onnak
nesiki koHTposnepu Mictate II3I1 3 ynbTpadioneroBum crupanusM, a PIC 16C84
MICTUTD [aM’ATh Mporpam i nam’site AaHux Ha 6a3i [1311 3 enekTpuYHUM CTUPAHHSIM.

Kpim Toro, xoHTpoJiepu MaroTh BiJi OJTHOTO JO TPbhOX TailMepiB, BOYIOBaHY
cucteMy ckunanns, watchdog taiiMep, BHYTpIIIIHIM TaKTOBHI T€HEPATOP, SIKUN MOXKE
3amycKaTHhCsl SIK BiJ] KBapIlIOBOTO pe3oHaTopa, Tak 1 Bix RC-nmaHmrora y mmpokoMy
niana3oHi yactot — 0-25 MI'n. KunbkicTs po3psiaiB noptiB — 12-33. KoxHuil po3psia
HOPTY MO>KHA 3allporpaMmyBaTy Ha BBEACHHS a00 Ha BUBEJCHHS.

Kontponep PIC16C64 nomatkoBo mae Buxim 3 IIIIM, 3a momomororo skoro
MoxHa peam3yBatu [[AIl 3 pospsianicTio 10 16 po3psiB, a TaKOXK IMOCTITOBHHMA
IBOHANpsIMIIEHU cuHXpoHHUI TopT 3 iHTepdeiicamu SPI, 12C, SCI/UART. PIC
16C71 1 PIC 16C74 wmaroth BHyTpimHIi 8-po3psanuit ALl 13 npuctpoem
BUOMpaHHs/30epiraHHs 1 BXIIHUM aHAJIOTOBUM MYJIbTUIIIIEKCOPOM.



1 PO3POBKA CTPYKTYPHOI CXEMHU MKC

1.1 Anani3 3aB1aHHs Ta cMHTe3 CTPYKTYpPHOI cxemu MKC

[Tpu mpoekTyBanH1 MikpokoHTpoiepuux npuctpoiB (MKII) abo cucrem (MKC)
MOKHa BHKOPHCTOBYBAaTH OJIOKOBO-l€EpapXIYHHUM MIAXiA, MPU SKOMY YSABIEHHS IPO
MKII a6o MKC, mo mnpoekTyroThCs, pO3WICHOBYIOThCS Ha iepapxiui piBHi. Ha
BUIIIOMY PiBHI BUKOPUCTOBYETHCSI HAIMEHIII JIETaNi30BaHe YSBICHHS, IO BiToOpaxkae
JUINEe TITBKH 3arajbHi pUCH 1 OCOOJWBOCTI CHCTEMH, IO TPOEKTyeThcs. Ha
HACTYIHUX PIBHAX CTYHiHb HOJAPOOHIL PO3IIISALY 3pOCTA€, MPU I[OMY CHCTEMa
pPO3TISJAETHCA HE 3arajioM, a OKpeMuMu Onokamu. Takuil migxia J03BOJISIE Ha
KOKHOMY PIBHI (DOpPMYJIIOBaTH 1 BHUPINIYBAaTH 3ajadl JONYCTHUMOI CKJIAJHOCTI, IIO
MJIAI0TECA YCBIJOMIIGHHIO ¥ PO3YMIHHIO JIIOJIMHOIO Ta PIIIEHHIO 32 JIOMOMOTOIO
JIocTynHHUX 3aco0iB. [lepeBaru Takoro migxoAy MOJIATAIOTH B TOMY, IIO CKJIaJHA
3a/laya BEJIMKOI PO3MIPHOCTI pO30UBAETHCS HA TPYMH 33]a4 Majioi PO3MIPHOCTI, SIKi
MOCJIIIOBHO BUPIIIYIOTHCS, MPUYOMY BCEpPEIMHI TpPyH Pi3HI 3a7adl  MOXKYTb
BUPIITYBATHUCS TapasieabHO.

CTpykTypHa cxeMa — IIe CXeMa, Ka BU3Ha4Ya€ OCHOBHI (PYyHKI[IOHATbHI YACTUHU
BUpOOY, iX B3a€MO3B'A3KM Ta mpu3HadyeHHs. [li1 (QyHKIIOHATBPHOI YaCTUHOIO
pPO3yMIIOTh CKJIaJ0BY YaCTUHY CXEMH: €JIEMEHT, IPHUCTPIi, (PYHKIIOHAIbHY TpYILy,
(yHKIIOHATBHY JaHKY.

CTpykTypHa cxXeMma Npu3HAuU€Ha ISl BiMOOpPaKEHHS 3arajlibHOI CTPYKTYpPH
PUCTPOIO, TOOTO OTO OCHOBHUX OJIOKIB, BY3JIiB, YACTUH Ta TOJIOBHUX 3B'SI3KIB MIXK
HUMU. [3 CTPYKTYpHOi CXeMHU MOBHUHHO OYTH 3pO3yMiJ0, HABIIIO MOTPIOHWUN HaHUM
NPUCTPIN 1 SK BIH TMpAIlO€ B OCHOBHUX PEKUMax pOOOTH, SIK B3aEMOJIIIOTH HOTO
yacTUHU. [l03HaUYEeHHS €IEMEHTIB CTPYKTYPHOI CXEMU MOXKYTh OOMPATHUCH TOBIILHO,
X04a 3arajJbHONPUUHATUX TIPABUII BUKOHAHHS CXEM CJIiJT JOTPUMYBATHUCH.

O0’eKTOM MOCTIIKEHHS JAHOTO KypCcOBOTO MpoekTy € CucremMa MOHITOPUHTY
TEeMIIepaTypH, 1110 Ipaltoe Ha OHOBI 2 MikpokoHTpoiepax PIC16F873, PIC16F874.

PoGora mpunany 3abe3neuyeThcsi JABIMKOBO-JACCATKOBUM  T'OJWHHUKOM-
KQJICHIApEM 3 HU3bKUM croxuBaHHsAM cTpymy DS1307 Ta maruukom TemmepaTypu
LM35.

Busin indopmartii 31CHIOBATUMETHCS Yepe3 OTHOPSIKOBUN PIIKOKPUCTATIYHUN
1HUKATOP, IO MOKA3yBaTUME 1HIMKAITIIO.

VYci nmpunaau 1aHoro MPOeKTy 3’ €AHYIOThCs 3a mpoTtokosiom UART.

CrpyktypHa cxema MKC mis CucteMu MOHITOPUHTY TeMIIEpaTypy BHU3HAUYaA€e
OCHOBHI (DYHKIIIOHAJIbHI YaCTUHU BUPOOY Ta 3a3HaueHa Ha PUCYHKY 1.1.

[lepmmit 610k gaHOT cxeMU BIANOBIZa€ 3a 3udTyBaHHS 1H(opmarii. B
MOJaJbIIOMY, HAIlll JaHl MICJS 3YMTYBAaHHS MPONAYTH Yepe3 JIBa MIKPOKOHTPOJEpa
no nporokoiny UART.



VY npyromy 6so11i cxemu CHCTEMH MOHITOPUHTY TEMITEPATypH 300paKeHO
rpadiuyHuii BUBI 1HPopMarlii, o Oyae matu HactynHuid purisia: 1 21 C; 2 -07 C.

; LM35 \
PICI6FS76
5 DS18B20 /

>

-~

-

Y
PIC16FS83 CC1-8p. (CA)

Pucynok 1.1 - CTpykTypHa cXxemMa CUCTEMU MOHITOPUHTY TEMIIEpaTypu

1.2 Bu6ip mikpokoHTpoJIepiB Ta aHaIi3 IX mapamMeTpiB

B ocranHi pokum mpw po3poOIll CHUCTEeM KepyBaHHS Bce OUIbINE YBaru
NPUAUIAETHCS MIKPOKOHTPOJIEpHiM TexHitl. [{e moB's3ano 3 ii OypXIMBUM pPO3BUTKOM
1  IIUPOKUM  aCOPTUMEHTOM  MPOMOHOBAaHOI  Mpoaykuii.  Bukopucranus
MIKPOKOHTPOJIEPIB JO03BOJISIE KOHCTPYIOBATH MPHUCTPOI 3 HEBEJIMKUMU rabapuTaMH,
IO € BiJIHOCHO JCHICBUMH, MPOCTHUMH 1 HAAIMHUMHU, CYMICHUMH 3 TI€PCOHATBLHUM
KOMIT'FOTEPOM Yepe3 CTaHIapTH1 iHTepdeiicu.

OcHoBHa MeTa mpu BHOOPI MIKPOKOHTpoOJiepa - oOpaTh MIKpPOKOHTPOJEpP 3
MIHIMAJIbHOIO I[IHOIO, ajle B TOM K€ dYac BIH ITIOBHHEH BIJNOBIJIATH BUMOTraM
MPOAYKTUBHOCTI, HAIIHHOCT1, yMOBaM 3aCTOCYBaHHSI, TOILIO.

Hactynmauit xpox mnpu BHOOPI MIKPOKOHTpOJIEpa — TMOIIYK MOJENeH, sKi
3aJI0BOJIBHSIIOTh CUCTEMHHUM BHMoraM. BiH Bkito4ae miaOip JiiTepaTypy, TEXHIYHUX
OMHKCIB 1 TEXHIYHUX KOMEPIINHUX KypHATIB, & TAKOXK JEMOHCTPAIliifHI KOHCYJIbTAIIIi.
OcranHs cTajais BUOOPY CKIIAIA€ThCs 3 KUIBKOX €TalliB, METa SIKUX - 3BY3UTH CIHUCOK
OPUUHATHUX MIKPOKOHTPOJIEPIB 10 0HOTO. L1 eTanu BKIIIOUaOTh B cebe aHalli3 I[1HH,
JOCTYIHOCTI, 3aC001B pO3pOOKH, MIATPUMKHA BUPOOHHKA, CTAOUIBHOCTI Ta HASIBHOCTI



1HIIMX BUPOOHUKIB. [IpOBeIeHHSI CHCTEMHOTO aHalli3y MPOEKTY JA03BOJISIE BU3HAUUTH
BHUMOTH JI0 MIKPOKOHTpOJIEpA:
® DPO3PSAIHICTH OOYHCIIOBAILHOTO SAPA;
e Habip BOygoBaHux nepudepiiuux npuctpois (Taiimepu, AL Toro...);
e amapaTHa opraHizaiis oOpoOku JaHuX (CTPYKTypa MAIIMHHOTO IHKITY,
criBBigHOIMEHHS TakTiB ['TI 1 MaTMHHKMX IUKIIIB);
® MOXJIMBICTH POOOTH IO TIEPEPUBAHHIO, 32 30BHINIHIMU CHUTHAJIAMU TOTOBHOCTI
a00 Mo KOMaH/aM JIIOINHH;
® KIJBKICTh KEpOBAaHMX IIOPTIB BBEJCHHSI/BUBOAY, XapakTep mepenadi -
OalT abo OiT, MporpaMHe HaJAIITyBaHHS HANPSIMKY Iepeadl;
® TUIl MIPUCTPOIB BBEJCHHS/BUBO/Y, IKUMU IMOBUHEH KEPyBaTH OOMPAIOTh MIKPO-

KOHTpOJIEp B MPOEKTOBaHIN cucTemi (TepMmiHalu, BUMHUKaui, pele, KIaBilii,

JaBadi, MU(POBI NPUCTPOI BI3yaJIbHOI 1HJMKAIlT, aHaIOTO-IIKM(POBI i Kb po-

aHaJIOTOB1 MEPETBOPIOBAaY1, MOIYISITOPH TOIIIO);

® MATPUMYBAHI CIOCOOM 3aBaHTAXKEHHS TMIpOrpaM B MIKPOKOHTpPOJEp, -
MO>KJIMBICTh BHYTPIIIHBOCUCTEMHOTO mnporpamyBanHs (ISP), Bukopucrtanus
npu 1boMy cTanaaptuzoBanux intepdericis (SPI, 12C);

® KUIBKICTb 1 TUIT HAIIPYTH >KUBJICHHS;

e Majiora0apuTHI Ta €CTETUYHI OOMEXECHHS;

® YMOBM HABKOJIMIIIHBOT'O CEPEIOBUILA, HEOOX1/IHI AJI eKCILTyaTalli.

Mikpokoutposepu  PIC16F873  Tta  PIC16F874  matoTe  pexxumu
eHEepro30epeKeHHs 1 MOKIIUBICTh 3aXUCTY KOAY MPOrpamu.

VY mikpokoHTposiepu BOymoBaHuii ctopokoBuii Taitmep WDT, skuit moxe
OyTH BUMKHEHHMI TUIBKM B 0iTax KoH}irypari MikpokoHTposiepa. st miaBUIIeHHS
HafiitHOCTI cTopokoBuit Taitmep WDT mae Biachuit RC renepatop.

JlomaTkoBUX JBa TailiMepa BUKOHYIOTh 3aTPUMKy CTapTy poOOTH
MiKpokoHTpoJiepa. [lepmmii, Ttaiimep 3amycky reHepatopa (OST), yrpumye
MIKpPOKOHTPOJIEp B CTaHI CKUJIAHHS, TMOKM HE CTaOLT3YEThCS YaCTOTa TaKTOBOTO
reHeparopa. [pyruii, Taitmep BkmtoueHHs >kuBieHHs (PWRT), cmpamnwoBye micins
BKJIFOUCHHSI )KUBJICHHS 1 YTPUMY€E MIKPOKOHTPOJIEp B CTaH1 CKUAAHHS MPOTATOM 72MC
(TUMIOBE 3HAYEHHA), MOKM HE CTa0UII3y€eThCA HAmpyra >KUBJICHHS. Y OLIBIIOCTI
TOAATKIB Il (DYHKIT MIKPOKOHTpOJIEpa JO3BOJISIOTH BHUKJIIOUUTH 30BHIIIHI CXEMH
CKUJIaHHSI.

Pexum SLEEP MIPU3HAYECHU N IS 3a0e3neyeHHs HAaJHU3bKOI'O
eHeprocnokuBaHHs. MikpokoHTposiep Moxe BuUHTH 3 pexumy SLEEP no curnamy
30BHINIHBOTO CKHUJIAaHHS, TI0 TIEPETIOBHEHHIO CTOPOKOBOTO TaiimMepa abo TmpH
BUHUKHEHH] TIEpEPUBAHb.

Bubip pexumy poOOTH TaKTOBOTO TE€HEpATOpa J03BOJIIE BUKOPHUCTOBYBATH
MIKPOKOHTPOJIEPU B PI3HUX JnoAaTkax. Pexxum TaktoBoro renepatopa RC mo3Bossie
3MEHIIUTH BapTICTh MPUCTPOIO, a pekuMm LP 3HM3uTH eneprocnoxuBanHsa. bitu
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KOH(piryparii MIKpOKOHTpOJIEpa BUKOPUCTOBYIOTHCS JJIsi BKa31iBKH PEKUMY HOTO
poboTH.

1.3 Onuc nepudepiiiHuX NPUCTPOIB Ta podOTA 3 HUMHU

1.3.1 JaBau temnepatypu DS18B20

Hudposuit Tepmonasau ¢pipmu DALLAS-MAXIMDS18B20 - ne uudposuii
BHUMIPIOBaY TEMIIEPATYpH, 3 IEPETBOPEHHIM 9 - 12 po3psiziB 1 PyHKIII€I0 TPUBOKHOTO
CUTHAJy KOHTPOJIIO 3a TeMIiiepatyporo. [lapamerpu KOHTpOIII0O MOXYTh OyTH 3a/iaHi
KOpUCTyBaueM 1 30epekeHI B €eHeproHe3ayekHid mam'sti paBada. DS18B20
OOMIHIOETBCSL JAHUMH 3 MIKPOKOHTPOJIEPOM OJIHOIIPOBITHOK JIIHIEID 3B'S3KY,
BUKOPUCTOBYIOUM  MpoToKosa  iHTepdeiicy 1-Wire. Jliama3oH  BHUMIpIOBaHHS
TEeMIIEpaTypu CTaHOBUTH BiJ -55 mo +125 ° C.[ns mianmazony Big -10 go +85 ° C
noxubka He mepeBunrye 0,5 °© C. ¥V koxnoi mikpocxemu DS18B20 € yHikanbHMiA
CepiiiHMil KOJl JIOBXKMHOIO 64 po3psiau, SKUM J03BOJISIE JACKIJIBKOM JlaBayam
MIJKTIOYaTUCS HAa OJHY 3arajibHy JiHil0 3B'si3ky. ToOTO depe3 oAWH MOPT
MIKpPOKOHTpOJIEpa MOXHa OOMIHIOBaTHCS JaHUMU 3 JEKUIbKOMa JaBadyami,
PO3MUJICHUMHM Ha 3HA4YHIM BiACTaHl. 3OBHIMIHINA BUTJISA 1 NPU3HAYEHHS BUBOJIB
HaBEeJICHI y OINKCI BUPOOHUKA.

Ha pucynky 1.2 nHaBenena Onok-cxema aatunka DS18B20. 64-6itauit 1311
(ROM) 306epirae yHiKaaIbHUM CEpItHUN KOJ TPUCTPOIO.

Vey
. CXEMA OTTIRA
Bt MAPA3UTHOIO NMUAHWA @b m‘}mm DS1 8820
= _ > TLAMATEIO
[s]e] *
4-—| OATUYMK TEMNEPATYPbI |
BHYTP. VDD 64-5MT ROM -
r BEPXHWMW NOPOT (T,.)
GNDI@ J—c > 1-wire NOPT s 4P| eeructe (eeprom)
PP
(SCRATCHPAD) HVDKHWM MOPOT (T
g i PEFMCTP(EEPROM)'
PETWCTP KOHOUIYPALIMM
PATUMK 4P
Voo l— < TUTAH B il
uA
| rEHEPATOP 8-BMT CRC
Pucynox 1.2- briok-cxema DS18B20
OcuoBua ¢ynkmiss DS18B20 - meperBopeHHs TeMmmepaTypu jJaBada B

muppoBuit  koa. Ilpu BKIIOYEHHI JKUBJEHHS, CTaH perictpa KoH(irypaiii
BCTaHOBIIOEThCA Ha 12 Oir. Illo6 iHImiIOBaTH BHUMIPIOBAaHHS TeMIepaTypu
MIKpPOKOHTPOJIEp TMOBHMHEH IMOJATH KOMaHJy IEepeTBOpeHHs Temmeparypu [44h].
[licnss 3aBepieHHS NEPETBOPEHHS, pPE3yJbTaT BUMIPIOBAHHS TeMmmeparypu Oyje
3HaXOAMUTHCS B 2 OaifTax pericrpa TeMIeparypH, 1 JaBad 3HOBY Iepeije B CTaH
ciokoro. DS18B20 Bumiproe Temmepatypy B rpaaycax 3a Imkainoro llenbcis.
Pe3ynbrar BUMIpIOBaHHS TPEACTABISAETHCS AK 16-po3psaHEe, 3HAKOBE YHCIO B
nonmatkoBoMy komi. bit 3Haka (S) mopiBHIOE «0» it momatHiX wmcen 1 «1» s
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BT’ €MHUX.
OmnepaTuBHA TIaM ‘SITh MITUTb:
e 3Ha4YCHHS BUMIpSHOI TeMieparypu (2 OaiiTa);
® BCPXHIM 1 HWKHIM MOPOTOB1 3HAYCHHS CHPAIIOBAHHS CHUTHAJTy TPUBOTH
(Th, TI);
e perictp KoHpiryparii (1 6aiiT);
e renepatop 8-6itHoi CRC.

Opranizaris mam'sti DS18B20 mokazana Ha pucynky 1.3. Bona Bkimodae B
cebe omneparuBHy (SRAM) 1 enepronesanexxkny (EEPROM) nmam'ste. ¥ EEPROM
30epiratrotees perictpu Th, Tl 1 perictp kondirypartii. Skmo ¢yHKIS TPUBOKHOTO
CUTHAJy HE BHKOPUCTOBYEThCS, TO perictpu Th i Tl MoxyTh BUKOPUCTOBYBATHUCS SIK
pEricTpu 3arajJbHOTO MPU3HAYCHHS.

% 5
Gaiir 0 | Temnepatypa ma. (50h) (85°C) | EEPROM
oatitr 1 | Temnepatypa ct. (05h)

gatir 2 | Ta Perictp1 * <4—» | Ty Perictp

oatitr3 | TL Pericrpz * <4“—» | T Peric'rp

GaiiT 4 | PericTp koudirypamii * <4—» | Perictp koudiryparii

3apesepBoBaHuii (FFh)

3apesepeopaHui (10h)

HT 5

GaiiT 6 | 3ape3epBoBaHui (0Ch)
HT 7
HT

it § | Huxoaiganit kog CRC*

Pucynox 1.3 - Kapra nam‘sti DS18B20

baiit 4 mam'ari ne perictp koH¢irypauii. biramu RO, R1 moxxHa BcTaHOBUTH
PO3IIMPEHHS JJI IepeTBOPEHHS TeMiiepaTypu. [Ipu BKIrOYEHH1 )KUBIICHHS CTaH OITIB
RO, R1 = 11, uro BignoBigae po3mupento B 12 6iT. Tpeba nmam'aratu, 1o icHye mpsimMa
3QJIEKHICTh Yacy TMEpPeTBOPEHHS BiJ po3AulbHOI 3matHocTi. bitm 7 1 0 — 4
3ape3epBOBaHi, BOHM HE MOXYTh BUKOPHCTOBYBATHCS 1 PY YUTAHHI OBEPTAIOTH 1.

Tabmuus 1.1 - Koau koHbIrypyBaHHS pPO3IIUPEHHS TEPETBOPCHHS
TEMIEpATypU
R1 RO Posmmpenns Yac nepeTBOpeHHS
0 0 9-6it 93.75mc (tconv/8)
0 1 10-6it 187. 5mc (teonv/4)
1 0 11-6it 375mc (tconv/2)
1 1 12-6it 750Mmc (teony)

VY Tabnuii 1.1 moka3aHi NpuKIaav BIATOBITHOCTI MU(POBUX KOIIB 3HAUCHHSIM
TEMIIEpaTypH.
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Jl71s1 o0UmMCIeHHS TeMITepaTypu HEOOX1THO:

e 1mpu gomatHboMy 3HadeHHI (S = 0) Koj mepeBecTH B JECATKOBHH 1
nmoMHOxuTH Ha 0,0625 °© C;

e 1pu Big'emMHOMYy 3HaueHHi (S = 1) - mepeBecTu OOepHEHUN KO B
npsimuii. J{s nboro Tpeda iHBEpPTYBaTH KOXKEH PO3pSIT ABIHKOBOTO KOTY
1 mjomaty 1. A MOTIM mepeBeCTH B JECATKOBUM 1 moMHOXUTH Ha 0,0625 °©
C.

[Tam'siTh BKITFOUaE B cebe onepatuBHy (SRAM) i eneprounesanexxny (EEPROM)
nam'atb. Y EEPROM 306epiratotscs perictpu TH, TL 1 perictp kondiryparii. Akio
(GyHKIIISI TPUBOKHOTO CUTHAYy HE BUKOPUCTOBYETHCS, TO perictpu TH 1 TL MoxyTh
BUKOPUCTOBYBATHUCS SIK PETICTPU 3araJIbHOTO MTPU3HAYEHHS.

B 6aiitax 3 agpecamu 0 1 1 30epiratoThCsi MOJIOAIINH 1 cTapIuid 6ailTu pericTpa
BUMIpsIHOI Temneparypu. Lli 6ailTu AOCTynHI TUIBKM JJIA YATaHHA. 2 1 31 OalTh -
TH 1 TL perictpu. 4 baiit - perictp koHdirypauii. baittu 5, 6, 7 3ape3epBoBaHi, He
MOXYTh OyTH 3amucaHl 1, IpU YUTAHHI, 3aBXKJIU MOBepTaroTh 1. 8 balT nocTtymHi
TUIbKU i1 uuTaHHA. Bin mictuth mukimiuyauid konx (CRC) ans mepmux BOChbMU
OailTiB.

3anuc gaHux B Oairtax 2, 3 14 BinOyBaeThCcs KOMaHa0k0 3anucy nam At [4Eh].
JlaH1 MOBUHHI MepeaaBaTUCS, TOYMHAIOYH 3 MOJIOIOro 6ita Oaiita 2. Jljis nepeBipku
3aMucy JaHUX MOXHa MPOYMTATH TMaM'sTh KOMaHA0I0 yuTaHHs nam’sTi [koa BEh].
[Ipu ynTanH1 1aHi IEpEAAIOTHCA 10 MINHI, B TTOCIIIOBHOCTI TOYWHAIOYU 3 MOJIOIIOTO
o0ita Oaiita 0. 3anmuc [amux TH, TL 1 perictpa xondirypanii B EEPROM
BiiOyBaeThcsi komaHmoro [48h]. Ilpm BkIrOYeHHI >KUBJICHHS JaHI 3 HE3aJeKHOI
nam'ati EEPROM nepeBantaxyiorbest B onepatuBHid nmam'sati (SRAM). Benyuwii
MPUCTPiI TOBWHEH KOHTPOJIOBATH CTaH INWHW, 00 BHU3HAYUTH 3aBEPIICHHS
nepe3aBaHTakeHHs. CII0T YUTaHHS HU3BKOTO PiBHS O3HAYaE, IO Mepe3aBaHTAKCHHS
me He 3akiHumiock. Ilo 3aBepiieHHIo mepe3aBanTaxeHHs DS18B20 mepemae ciot
YUTAHHS.

1.3.2 CemMucermMeHTHi iHTUKaTOPH

Jli1st BimoOpaxkeHHs1 0araTOCUMBOJIbHO1 1H(POpMAIlii BUKOPUCTOBYIOThCS JIHIMHI
(omHopsiakoBi) aucrutei. Taki aucruiei € CBITIOMIOAHUMU a00 PIIKOKPUCTATIIHUMH.

KpiM oIMHUYHUX CBITIOBUX I1HIAMKATOPIB y MIKPOIPOIIECOPHUX CHUCTEMAaX
9acTO 3aCTOCOBYIOTh 3HAKOCHMHTE3YIOUl MATpHIll, SIKI II€ HA3WBAIOTh HHU(PPOBUMH
iHauKaropamu. HaiimpocTimmM npukiagoM mu@poBOro iHAMKATOpa MOXE OyTH
cemucermentHud iHaukarop (CCI). Bin € wmarpuipo 13 ceMu CBITJIOHIOIB,
PO3MIILIEHUX TAaKUM YHWHOM, M0, 3aCBIUYIOYM iX y PI3HUX KOMOIHAIIAX MOXHA
B1100pa3uTH Oyab-sKy AecsITKoBY wudpy (Big 0 1o 9) Ta neski JaTUHCHKI JIITEPH.
JIOTOBHIOKOTH KWOTO0 BOCBMHUM MAJICHBKAM CETMEHTOM, 10 NPU3HAYECHUM I
B1JI0OpakeHHs JECATKOBOI KOMHU (JIeliMMabHa Kparka). Po3ranryBaBiim B psij Kijbka
TaKUX 1HAMKATOPIB, MOKHA BIJIOOPA3UTH OYyJb-KE€ ECATKOBE YHUCIO 13 MJIABAIOYOIO
KOMOIO.

YMOBHO KOKEH CBITJIOJIOA B 1HAMKATOPI Ma€ CBiil OyKkBeHM 17eHTU(IKATOP
(a, b, c, d, e, f, g, h), 1 ogHa 3 HIKOK CBITJIOMIOAA MIAKIIOYEHA 10 BIAMOBIIHOTO
30BHIIIHBOTO BUBOAY. |HaKII HIKKH 3'€HaHI pa3oM 1 MIAKIIOUEH] 0 3arajibHOTO
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BuBony. Jlanmit meron mosHaueHHs BuBOAIB CCI m03BoNsIE BU3HAYMTH THUI
iHgukaropa — coubHEE  aHom (CA) uwm  cmimpHME  katon (CK). Sxmio
BukopucTtoByeTbcss CCI tumy CK TO n7s 3acBiYeHHsI CErMEHTIB HEOOXIAHO Ha HUX
BHUCOKWHW pIBEHb CUTHAJY, a Ha 3arajlbHUN elIeKTpoa — Hu3bkui. [lpu BUKOpHCTaHHI
CCI tuny CA curnanu iaBeptytoThcs. [lo3znauenns Hixkok CCI Ta ocobmuocti CCI
tuniB CA 1 CK HaBeneHo Ha pucyHky 1.4

[TinkaroueHHst oxHoro iHAukatopa n10 MK: 1HaWKaTOp MiAKIIOYAIOTH SK CIM
a00 BICIM (SIKIIIO BUKOPHUCTOBYETHCS JICIIMMajIbHA KparKa) He3aleKHUX CBITIIO/II0IIB.

' a 5 a—Kh
b —f— b —id+
¢ Bt © K4
d —[54— d —iéj—

7 e Bt ekt
I ] e
i ; g Bt K4

: h —B+  h—kH
¢ ‘| CK— cA——

>

eni | 1111
: I"' T
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Pucynox 1.5 - 'eoMeTpudHi po3mMipH Ta €IEKTPUYHA CXEMa OTHOPO3PSTHOTO
CCl 31 cniJIbHUM aHOIOM.

TunoBuii crocid MiAKIIOYECHHS JIEKIJIBKOX 1HAUKATOPIB MOJISTae B TOMY, 1100
BKJIFOUUTH X MapayiebHO M MOTIM KEPYBAaTH MPOTIKAHHSM CTPyMY Ye€pe3 3aralbHl
BUBOJIM OKpPEMHUX I1HIUKATOpiB. Uepe3 Te, 10 BEIMYMHA I[LOTO CTPYyMY MEPEBUIILYE
OPUIYCTUME 3HA4Y€HHs BHUXIIHOro cTpyMy MK, TO s KepyBaHHS CTpyMOM
BKJIFOUAIOTHCS TOJATKOB1 TPAH3UCTOPH, SIKI BUOMPAIOTh, KOTPUM 3 1IHAUKATOPIB Oyne
nepeOyBaTu B aKTUBHOMY cTaHl. CeMHCErMEHTHUM 1HJIMKAaTOPOM MOKHA KepyBaTu
CTaTUYHO abo auHamivyHo. [Ipu cTaTMYHOMY KepyBaHHI pO3pSAM 1HAMKATOPA
MIIKII0YEeH] 10 MIKPOKOHTpOJEpa He3aleXHO W 1H(opmallis Ha HUX BUBOAMUTHCA
noctiiiHo. CyTh CTaTM4YHOI I1HAWKaLli TOJAra€ B TMOCTIHHOMY TMiJCBIYYBaHHI
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IHAMKATOpa BiA OJHOTO Jkepena. ToOTO HEOOXIAHO MIAKIIOYUTH 1HIUKATOP A0
MOPTIB MIKPOKOHTpOJIEpa, HAJAIITYBATH IIi MMOPTH HA BUXIJ 1 3amUCaTH B Il MOPTH
JaHl Tak, o0 Ha IHAMKATOpaxX BHCBITHIIOCS IIOCH 3pO3yMijie, 1 BIAMOBIAHO MIHATU
3HAaYEHHS B MOPTAX MpPU HEOOX1THOCTI.

{06 3MEeHmHUTH KiTbKICTh HEOOXITHUX BUBOJIB, 3aCTOCOBYETHCS IUHAMIYHA
iHaukaiisg. CyTHICTh JAWHAMIYHOI 1HJAMKAIl TOJArae B IMOYEPTOBOMY BKJIIOUCHHI
IHAMKATOPIB 4epe3 3arajdbHUM JIAaHIIOT TepeTBOpeHHs Koxy. [ligkmioueHHs
IHAUKATOPIB HEO0OXimHO pobuth 13 dacrtotoro f=120...140 T'm, mo0 yHUKHYTH
MEpPEXTiHHS 1HAUKATOPIB.

Cxema 3 JOUMHaAMIYHOIO 1HAMKAIIEID CHOXXKHBAE MEHIIUN CTPyM, Ma€ MEHIII
rabapuTy W MeHIy BapTicTh. YMoOBHY cxeMy mia‘ennands CCI mpeacTaBieHO Ha
pUCYHKY 1.6.

&
£

RE0
RE!l
RE2
EE3
RE4
RB3
ERE#&
RET

Lounaoo)

LED1 LEDZ

ME PIC16FETT

5
1

5
1

i R10

GHD GHD

Pucynok 1.6 — YmoBHa cxema mija‘eaqnanas CCI npu nuHamMivHIN 1HIAKAIT

[Tapametrpu 7-cermeHTHOTO  1-pO3psiIHOTO  CBITJIOJIONHOTO  IHAMKATOpa
HaBeJICH1 y BIAMOBIAHUX TexHIYHUX onucax. II[o0 3acBiTUTH Ha 1HIUKATOPI SIKYCh
uudpy MoTpiOHO HANAMITYBATH MOPTH, OO0 SKUX MIAKIOYEHUN 1HIUKATOP, Y PEKUM
BUXONY, "BIAKpUTU" TpaH3UCTOp (Y LbOMY BMIMAAKYy MoAaTH Ha 0azy "oauHuIo") i
BCTAHOBUTH B MOPTY MIKPOKOHTpoOJIEpa KoJ OakaHoi nudpwu.

J1J1s1 cripotiieHHs HalMCaHHs KOy MOKHa BUKOpUcTaTtu 16-KoBy cuctemy.
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11t 1upu 1: 0 0 0 0 0 1 1 0 => | 0x06
U1 1 pu 2: 0 1 0 1 1 0 1 1 => | Ox5B
11t 1upu 3: 0 1 0 0 1 1 1 1 => | Ox4F
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BukopucroByroun necarkoBi mudpu Big 0 10 9, sk 1HACKC MacHBY, JIETKO
BUBOJWTUA B TOPT MOTPiOHI Koau. L[pOoro MoKHa MOCSATHYTH, BHKOPHUCTOBYIOUH Y
mporpami Tak 3BaHy TaOJIHITI0 CHMBOJIIB

VY cerMeHT TabauIl B mporpami BKIFOYEHI CUMBOJIHM UPp. Akiio noTpiOHi iHII
CUMBOJIM, MOXXHA PO3IIUPHUTH IO TAOJIHUIIIO.

[Tpunuun yntanus 3 Ta0IUIl NoJsrae B HacCTynmHoMy. [Ipu BUKIUKY TaOauIl y
mignporpami BifOyBaeThCs J0IaBaHHS MOJIOIIOro OaiTa miumipbHIKa Komaug PCL i
3HAYCHHS, SIK€ MICTHTh poOoumii perictp W 3 BUKOpUCTaHHSM iHCTpyKii «addwf
PCL, 1». V pe3ynbrari AoAaBaHHS JIYMAJIBHUK 30UIBLIYETHCS HAa BEIMYUHY, SKa
yTpuMyeTbes B W 1 BiOyBaeThCsl MepexiJ Ha BiAMOBIAHY KOMaHAy B TaOmuIl - B
poboumii perictp W 3ammcyeThCs 3HaYEHHS HOMEpPa «KOMIPKW» TaONHIN — y TaKun
CIoci0 y mam'siTi mporpam BiI0OYBa€ThCs Mepexif 10 IHCTPYKIIi 3 aapecoro PCL+W.

HianazoH azapec, KU MoOxe OyTH OTpUMaHuUid B pe3yJbTarl, MICTUTh
CKOMIPKW» TaONHII y BUTIISIAL IHCTPYKIIN «retlwy» (Hampukiazg «retlw b'00000110'),
Kl BHUKJIMKAIOTh TMOBEPHEHHS 3 MIANPOrpamMH 13 3aHECEHHSM CBOTO apryMEHTY B
pobounii perictp W. 3a3HaueHe 4yucio sBisie co000 KOMOIHaIiK OITIB, SIKE MOTIM
3alUCYEThCA B MOPT 1 MPUBOAUTH JI0 BIAOOPAKEHHSI OCMHUCICHOTO CUMBOJIA. Takum
YUHOM, y pe3yJibTaTi MoBepHeHHs 3 Tabmuii, W MICTUTh HEOOXiIHE 3HAYCHHSI.
HeoOxinmHo KoHTpositoBaTH BMICT perictpa W mpu BUKIWMKY TaOmuIp, moO0 HeE
BIJIOYBCS TIEPEX1J] 32 MEXK1 MIITPOrpaMH.

Pobora 3 MmacuBamu y C ny>ke npocTa 1 3pyyHa. Macus - 11e CTPyKTypa JaHHX,
110 MPEJCTaBJICHA Yy BUTJISAIL TPYIH 3HAYEHb OJTHOTO THUITY, 5Kl 00'€/IHaHI M1l €TMHUM
iM'aM. EnemenTamMu MacuBy MOKYTh OYTH JjaH1 Oy/1b-SIKOTO THITY.

1.3.3 Po6oTa 3 nporokosom UART

UART (Universal Asynchronous Receiver Transmitter) mpeacrtaBiise coO0r0
yVHIBEpCaJbHUN aCMHXPOHHUN mpuiioMonepenaBad. BiH mnpusHaueHWil IS
MOCJIIIOBHOI TepeAaul JaHuxX. ['0JOBHOI 00JacTIO 3aCTOCYBaHHA ACHUHXPOHHOI
nepenayi JaHuX, sIK MPaBUiIo, € HE OOMIH TaHUMU B CKJIaJl CXEMH, & KOMYHIKaIIisl MIXK
0JIoKaMU PO3JUIEHUMH B TPOCTOPi, SIKI MalOTh O3HAKM BJIACHOTO 1HTEJICKTY.
[IpukiagoM MOXKe CIIy>KMTH 3B’SI30K MK IEPCOHATILHUM KOMIT FOTEPOM 1 IPUHTEPOM,
MOJIEMOM, TIPOTPAMYIOUYHM MPUCTPOEM a00 PEriCTPATOPOM JIaHUX.

[Ipu acuHXpoHHIN mNepefadi JaHUX TAKTOBHM CHTHall HE TMEpEeAaeTbcsl Ha
BIJIMIHY BiJl BUMAIKy CHHXPOHHOI MTOCJI1I0BHO1 niepenayl ganux yepe3 SPI intepdeiic.
Ile BucyBae CTpori BUMOTH JI0 PO3MOALTY IHTEPBAIIB Yacy B KaHalax mepenadi Ta
[IPUHOMY.

VY malimpocTimomMy BUNAAKY JJIsi KOMYHIKAIll M JIBOMa MPUCTPOSMH JTIOCUTh
MaTH MPOCTE 3'€HAHHS 3a JIOMOMOTOI0 TPHOX JIIHIM: Tepeatodi i MpUUMaroIbH1 JTiHIT
TxO0 # Rx0, a Takoxx J1iHIT 3a3eMJICHHS.

B cranmapti RS-232 Bu3HaueHi BUCOKMI 1 HU3BbKUW piBEHb HAmpyru. bymio
npuitHaTo, mo B iHTepdeiici RS-232 Oynyrs mistu mmdposi piBai +3 1 -3B
(pucynok 1.9). Hanpyru Buiie 3B npuiiMaroTh 3a CUTHAIU JIOTTYHOTO HYJIS , @ Oy/b-
K1 Hampyru Hwk4e -3B — noriunorw oaunuiiero. Hanpyra B aianaszoni Big -3B no +3
BBAXKAETHCS CUTHAJIaMU 0€3 3MICTY.

16



-

Pucynok 1.7 - Peanizamis intepdeiicy RS-232 na ¢izuunomy piBHi

ITo mpuymH1 BiJCYTHOCTI CHHXpOHI3aIlli, fKa IIOKa3ye€ I0YaTOK 1 KiHelb
KOXHOTO OaifTy, OalT NaHUX NPUXOAUTHCS TOYMHATA CTOMOBUM 1 3aKIHUYBATH
craproBuM Oitamu (pucyHok 1.10), no0 mpuitManbHI IPUCTPOI MOTIJIM PO3ITi3HABATH
MOYaToK 1 KiHelpb nepenayi 0aiTy gaHux. CtapToBuil OIT 3HAXOIUTHCA HA MOYATKY
KOXHOTO Oaiity. B miHii mepemadyi B peXKuMMi OYIKYBaHHS Ji€ BHUCOKHM piBEHBb
Hanpyru. [lpu BuBOAl OaifTa B JiHIT BCTAHOBIIOETHCSA HU3BKHUM piBeHb. [HTEpBal
CTapTOBOI'O CUTHAILY TaKUW AK y 0iTa JaHUX.

BianoBinHo 10 BU3HAyYeHHs cTaHAapTy V.24, y niHii nepedadi JaHUX y CTaHl
OUIKyBaHHSI BCTAaHOBJIEHUU piBeHb Jor. 1. Ilepenaua moxe Oyt mouyara B OyJb-sKUi
MOMeHT dacy. s Toro mo0 mepematu mpuiiMady IMOBIJOMIIEHHS MPO TOYATOK
nepeaadli, MocuiaeTbesi cTapToBuil 01T 3 piBHeM Jior.0. Ilicas nporo mepenaroTbes
po3psaau naHux (y OUIBIIOCTI BUMAAKIB 7 abo &, iXHE YHCIO 3yMOBIIOETHCS B
MPOTOKOJI1 TMepefadi JaHux), MpU I[bOMY CIOYATKy MEpEeAaeTbCcsl MOJOIIIUN
3HAYYIIUH OIT.

Jlns migBUINEHHS HAIIMHOCTI Tepedadl AaHUX MOXKe OyTH JOJaHMi OIT
NmapHOCTI. BIT mapHOCTI OMOBHIOE PO3PSAIN JaHUX TaKMM YUHOM, IO JOCATAETHCS
npsiMa MapHICTh (Cyma BCIX OITIB, BKJIIOYAIOYM OIT MapHOCTI, MapHuil) abo HempsMa
napHicTh (CymMa Bcix OiTiB, BKJIOUarOuM OIT MapHOCTI, HemapHa). HeoOXimuuii BHI
napHOCTI (BIACYTHICTh, MpsSMa YU HEMpsAMa) TAKOX TMOBUHEH OyTH BU3HAYEHUU Y
MPOTOKOJII MIepeiayl JaHUX.

Ilepenaua 3akiHuyeThcsi cTom-O0iToM 3 piBHeM Jjor. 1. Ilicas BinmpaBieHHS
cTon-0iTa JiHIs JaHUX 3HOBY MEPEXOJIUTh y BUXIJHUNA CTaH OYIKYBAaHHS i roTOBa 0
HacTymHoi nepeaadi. Yacosa miarpama nepenayi 6arita ESh (11100101b) 3 Henpsimoro
NapHICTIO i cTonOiToM Yepe3 iHTepdeiic Tumy V.24 nokazana Ha pucyHky 1.10.
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Pucynok 1.8 - HacoBa aiarpama nepemaudi 6arita ESh (11100101Db).

VY 3B'SI3Ky 3 THUM, IO TaKT JJIsi CHHXPOHI3allli Mepeaadi He MepecUIacThCs,
MOYATOK PO3PSAY MOKE OYTH PO3MI3HAHO TUTLKH MO BUMIPIOBAaHHI Yacy, 110 TPOUIIIOB
3 MOMEHTY NOsIBH cmajaiodoro (QpoHTy crtaproBoro 0Oita. Came TOMy HEOOX1THO
BHU3HAUATH LIBUAKOCTI Mepeadl JaHuX, sIKi € 0OOB'I3KOBUMHM JJIsl TEPEAaBAIbHOI 1
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npuitMarouoi ctopoHu. Y craaaapti RS232 noriuna onuHuis HaswBaeThes "mark”,
IIPH [IbOMY piBeHb curHaiay Ha JiHii (-5..-15B). Jloriunuit Hynb y cranmapti RS232
Ha3WBA€EThCSA '"space', oMy BIANOBiZaE piBeHb curHaidy +5..+15B. ¥V BimcyTHOCTI
nepenavyl Ha JIHIT 3aBkau JoriyHa oguHHUI. [Ipo modatox mnepemaui JgaHUX
CUTHAITI3y€e cTapT OiT (oriyamii Hynb). KiHenps mepegavi JaHWX MO3HAYAETHCS CTOI
6iToM (JIOT1YHA OJTMHMIIS).

1.3.4 OcobamBocti nporoko.y 1-WIRE

1-Wire - nporokon mepegavi JaHUX MO OAHIA JiHil. JlaHWE MPOTOKOI
po3pobneHuii kopmopamiero Dallas Semiconductor (3apa3 Maxim Integrated). 3
BUKOpHUCTaHHAM |-Wire mpaittoe Ounbmicts nomModonnux uims (DS1990A), kapTok
J0CTyny, a Takox uyepe3 1-Wire CHUIKYIOThCS MOMYJISIPHI JaBadi TeMIepaTypu
(DS18S20 1 DS18B20), tpausuctopni kmtoui (DS2405, DS2406), nmporpamoBaHi
noptu BBeneHHs-BuBeneHHs (DS2408), AL 1 IIAII, roguHHUKN peaJbHOro 4Yacy
(DS2417) Tomo.... Pexum 3B'I3Ky B [BOMY TPOTOKOJII - ACHHXPOHHUH 1
HamiBayIuiekcHUM. [Ipu mboMy 3aBXAM € BeIy4Hil - OJWH MPUCTPIA HA IIWHI, SKE
MOCHJIa€ KOMaH/IU, 1 BEJICHI - MPUCTPOI, AK1 Il KOMaHIX MPUUMAIOTh 1 BIJIOBIIAI0ThH
HA HHX, SKIIO HEOOXIJHO; KOXEH 3 BEICHHUX MPUCTPOIB MIAKIIOYAETHCS
6es3nocepeHbo 10 3aranbHoi muHU. [IpoTokon 1-Wire He ckimamHmii B peanizailii
OJIHAK JIOCUTb YyTIMBHM 10 Yacy 1 o nepeuiko. Takox 1-Wire He npu3HaYeHUM 1715t
nepenayl BeNUKUX 00’e€MiB 1H(opMalii Ta s MIBUAKICHOTO OOMIHY JaHUMHU -
MaKcUMaibHa mBUIKICTE 96000601/C.

Master | |27k
data

T va"-' f"”"

data cata gata
Slave 1 Slave 2 Slave 3

£ £ W

Pucynox 1.9 -IIpuknan miakirodeHHs BEAYUIOTO 1 BEISHUX MPUIIAIIB
3a mpoTokosiom 1-Wire

[Iporokon 1-Wire onucye (hi3nyHui, KaHaIbHUN, MEPEKEBUI 1 TPAHCIOPTHUI
piBHI B3aemomii. Ha ¢i3uuHOMy piBHI JAIOThCS OMUCU METOJIB 3B'SI3KY, BUMOTH [0
IIMHYU JaHUX 1 )XKUBJICHHIO. KaHalbHUI pIBEHB OMHCYE CIIOCOOW YWTAHHS 1 mepeadi
0ITIB 0 TpOTOKOIYy. MepexxeBuil piBeHb BH3HAYa€ METOMU ajpecarlii 10 pi3HUX
npucTpoiB Ha JiHii. Hapemiri, TpaHCHOpTHUN piBeHb oONHcye (YHKIIIOHAbHI
KOMaH/I1, BUKOPUCTOBYBaH1 npuctposimu 1-Wire.

OOmiH iH(poOpMaIli€l0 BeaeThCa TalM-cioTamMu (60 MKC): OAMH TalM-CIIOT
CIIYXUTh JUIsi 0OMiHy omHuM OitoM iH(opMarii. JlaHi mepematoTbest OIT 3a OiTOM,
MMOYMHAOYH 3 MOJIOAIIOTO OiTa MOJIOIIOTO OaifTa.

[Ipu oOMiH1 iH(pOpMalli€l0 BeIy4Hil 1HILIIOE 3B'I30K Ha OiToBOMY piBHI. Lle
O3Hauae, II0 Mepelada KOXKHOTO OiTa, HE3aIEXKHO BIJI HANpPsIMKY (mepemada ado
pUHOM), MTOBUHHA OyTH 1HIIIHOBaHA BEIYUYHM.
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1.3.5 JaTunk temnepatypu LM35
Cepis LM35 - me TouHI aHANOroBI JaTYMKH TEMIEPATypu 3 1HTErPATbHUM
KOHTYpPOM, BHXIJHAa Hampyra SKUX JIHIMHO mpomnopuiiHa Temmeparypi Llembcis.
Takum umnom, LM35 mae mepeBary mnepen JIHIMHUMH JaTYUKaMH TEMIIEPaTypH,
kanmiOpoBanuMu B KenbBiHAX, OCKUIBKM KOPHUCTYyBaueBl HE MOTPIOHO BiAHIMATH
BEJUKY TIOCTIMHY Hampyry BiJf HOro BUXOQY [JIi OTPUMAHHS 3PY4YHOTO
MmacmitadbyBanHs. LM35 He Bumarae >KOJHOTO 30BHIIIHBOTO KajliOpyBaHHS abo
00pi3KkM 111 3a0€3MeUeHHs TUIIOBOT TOYHOCTI = 1/4 °C mpu KIMHATHIM TeMIieparypi
ta £ 3/4 °C mpoTarom NoBHOTO Jiana3oHy Temmepatyp Bia -50 go + 150 °C.
PosninoBka LM35 - mne mocute mpocrto. [lepmmit mTudT npuzHadeHU 1is
HEOOXITHOTO JIKEepelia >KUBJICHHS JaTdvka, sike mepexoauTh Bim 4 mo 30 B, xoua
BOHOMOXKE BIJIDIHATHCS 3aJIEKHO Bl BUPOOHUKA, OTXKE, Kpalle IMOIVIAHYTH Ha
TaOJIMIIO JaHUX JaTdvka 1mo Bu npupbanu. [loTiM, y 1meHTpi, y Hac € mTudT 1
BUXOJY, TOOTO TOH, sikMii OyAe mojJaBaTH Ty YW IHILY HAalpyry B 3aJIeKHOCTI Bij
teMriepatypu. I Tpetiii QT nutiPyeThes.

1 4-20V
2 OUT S
3 GND "2

Pucynok 1.10 - PozninoBka LM35
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2 MPOEKTYBAHHS EJIEKTPUYHOI IPUHIIUIIOBOI CXEMHU
2.1 Po3poOka cxeMH eJ1eKTPUYHOI IPUMHIMIIOBOI MIKPOKOHTpOJIepa

VY mporeci NpoeKTyBaHHs OyAb-IKOTO MPUCTPOIO, HOpMY€EThCsI HAOIp TEXHIYHOT
JOKYMEHTAIlli 10 1bOMY MPUCTPOI0. B TexHiuHIA MOKyMEHTalii OMHUCYEThCA
napameTpu, podoTa MPUCTPOI0, HEOOX1THI JIJIT BUTOTOBJICHHS KOMIIOHEHTH Ta METOIU
1 3ac00M HAJIaroHKeHHS (PYHKITIOHATBHUX MOKJIMBOCTEH MTPOCKTOBAHOTO MPUCTPOIO.

OnuuM 13 HAWBAKIIMBIIIMX PO3JUIIB TEXHIYHOI JOKYMEHTAIlll SBISE€THCS
MOJIaHHS €NIEKTPUYHOI MPUHIIUIIOBOT CXEMH MPOEKTOBAHOTO MPUCTPOIO.

Enexrpuuna npunHIumoBa cxema — 1Iie¢ rpadiuHe 300pakeHHS OyJa0BH
npucTporo Ha ¢dizuuHoMy piBHI. JlaHa cxeMa BioOpa)kae€ KUIBKICTh Ta THII
BUKOPUCTOBYBAaHUX y TPHUCTPOi KOMIIOHEHTIB (paJlOTEXHIYHUX  EJIEMEHTIB,
MIKpocXeM, 1HTep(hEeHCHUX pO3°‘€MIB, TOIIO...) Ta iX B3a€EMOIIO0 OJIMH 3 OJIHHUM.
[TinkTroueHHs] KOMITOHEHTIB CXEMH OJIMH J0 OJTHOTO BiJ0Opa)kaeThCs JiHIIMU. 3T11HO
11€i CXeMU BIAOYBAETHCS PO3BEACHHS JOPLKOK Ha IUIATI y BIAMOBIAHOCTI A0 JIHIA
MIIKJTIOYEHHS, 300paXEHUX Ha CXEMI, Ta MOHTaX 1 MalKka €JIeMEHTIB MPOEKTOBAHOTO
MPUCTPOI0. YCl €JIeMEHTH, 300pa)k€Hl Ha eJeKTPUYHI TMPUHLHUIIOBIA CXemi,
MIANUCY0TheA 3r1iH0 BuMor JICTY.

XopeH enexkTpUUHUIA NPUCTPIA HE MOXKE MpaloBaTH 0€3 JpKepesia Hanpyru
xuBneHHs. [Ipuctpoi, mo moOynoBaHi Ha OCHOBI MIKPOKOHTpoJsiepa, Ie Hudposi
npuctpoi. JliamazoH Hanpyru >KUBICHHA IS TaKUX MPUCTPOIB ckianae Big 1.5 mo
5.5B, a ctpyM - mocTiitHu#. J{J1s migkiatodeHHs mugpoBUX MPUCTPOIB 10 Mepexi 220B
BUKOPUCTOBYIOTHCSI TpaHC(HOPMATOPHI, IMITYIBCHI, KOHJIEHCATOPHI OJIOKU >KUBJICHHS
ToImo... Jlo ckiamy HaWMpOCTIMIOI CXEMHU BXOJSNTh: MOHWXKYIOUYUN TpaHchopMartop,
TIOMHUM MICT, €JIEKTPOJITUYHI KOHJEHCATOpU Ta MIKpocxema cralutizaiii (IuB.
pucyHok 2.1).

Trl

~220V I —9—0

Pucynok 2.1- Cxema ctabiizailii >KMBJIEHHS 115 IU(DPOBUX MPUCTPOIB HA
OCHOBI1 MIKPOKOHTPOJIEPIB
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KirouoBuMm enementom B gaHii cxemi € ctabimizatop L7805. IcHye nBa Buau
crabimizatopa 7805: 3 ctpyMoM HaBaHTaxkeHHS 10 1A 1 manonoryxHuit 78L05 3
ctpymoMm HaBanTaxeHHs 10 0,1 A. Kpim Hux € npomixkauit Bapiaut 78MO05 3 ctpymom
HaBaHTaxeHHA 10 0,5A.

€muicte Cl1 Ha Bxoal crabumizaTopa HEoOXigHAa  JUIsS  3TJIaPKCHHS
BHCOKOYACTOTHUX 3aBajJ] MpU Tojadi BXigHOi Hampyru. €mHicTh C2 Ha BHXOMl
cTabinizaTropa 3aja€e cTabUIbHICTh HAMIPYTH MPH Pi3Kii 3MiHI CTPYMy HaBaHTaXECHHSI, a
TaKOXX CYTTE€BO 3HWXKYE aMIUTITyqy Imynbcauid. s #oro HopmanbHOT poOOTH
HaIpyra Ha BXOJi MOBUHHA OyTH y Aiana3oni 10-20 B.

Jnis QGopMyBaHHS Hampyrd TaKOro PiBHS BUKOPHCTOBYETHCS OTHO(A3HUIA
TpancopmMarop Ta aiogHui Mict. Jis Toro, o6 chopMyBaTh HEOOX1THI YMOBHU IS
po6otu MKC HeoOxiaHO nepei0ayuTH JHKEPENo IMITYJIbCIB CHHXPOH13AII1.

B wmikpokontponepax cimeiictBa PIC16 mnepenbadyeHo paexijgbka THIIIB
reHeparopiB. i PIC16 kopuctyBau Moxke 3amporpaMmyBaTu JiBa KOH(IrypamiitHux
oitu (FOSC1 1 FOSCO) nnsa Bubopy ogHoro i3 yotupbox pexuMiB: RC, LP, XT, HS.,
ae:

RC — renepatop na RC-nan;

XT — cranapTHUI KBapLIOBUM T€HEPATOP;

HS — BuCOKoUYacTOTHUIT KBapIIOBUI TeHEPATOP;

LP — HU3pKOYaCTOTHUI MajIoi MOTYKHOCTI FreHepaTop.

B pexumax XT, LP 1 HS mo BuBomie OSCI/CLKIN 1 OSC2/CLKOUT
1KITI0OYAETHCS KBApIIOBUM a00 KepaMidHUI pe30HATOP.

DD1
—RA2 RA1HE-
—21RA3 RAOH— 71 Cf
—2{ras  osc1[& T,
—4RrAs  osc2[>— % MHz
vdd P2 C2
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PucyHok 2.2 - CxeMa TakTyBaHHSI MiKPOKOHTpOJIEpa

JIJist OKITIOYEeHHS Pe30HATOpa BUKOPHUCTOBYETHCSI THIIOBA CXeMa BUPOOHUKA.
€MHICTh KOHJICHCATOPIB MOBMHHA OyTH B iHTepBai Big 15 mo 22 n®d, onuH BUBII
SKUX MIKITIOYAETHCS 10 PE30HATOPA, a IHIINN 10 3€MII.

Y npuctpoiB, moOyJoBaHMX Ha OCHOBI MIKPOKOHTPOJIEPIB TependadyeHuit
MEXaHI3M amapaTHOTO peceTyBaHHSA. Y wMikpokoHTposiepiB PIC16 BuBim, 1o
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NpU3HAYCHUN 1JI1 py4yHOro mnepesanycky HasupaeTbcss /MCLR. AKTUBHMI cUTHAI
JUIsl CKUJaHHS — e curHan Joriynoro 0, mo momaetbcsi Ha Bxig /MCLR npu
HaTHUCKaHHI KHOTKH S1.

Jlnst 3mMiam Tiporpamuoro 3adesneueHHs MK BukopuctoByethest po3‘em ICSP.
Jlauuii po3‘eM, sIK 1 OJTHOIMEHHMI MPOTOKOJ OOMIHY, JO3BOJISIE 3MIHIOBaTH poOOUl
napaMeTpu MIKpOKOHTpoJiepa 06e3 BHIIyueHHsl Horo i3 mpuctporo. [Ipu mpormBanHi
MikpokoHTposiepa Ha HixKKY /MCLR mnonaetscst curnan pisHem 15B. Jlanuii curnan
MO3HAYEHO Ha po3‘eMi AK Vpp. 3alil0€Tbcs MEXaHi3My JOCTyIy 10 TaM ‘ATi
MiKpokoHTpoJiepa. Jlani mepenatrotbess mno iHii Data na BuBim PGD
MiKpokoHTpoJiepa, npu 1pomy 3 JiHIi Clock pos‘emy ISCP moctymae curnan
TakTyBaHHs. Jlanuit curnHan npuiiMaetscs BuBojgoM PGC MmikpokoHTposepa, Ta
BIJINIOBI/Ia€ 3a KOPEKTHUN 3amHC IporpaMu y MikpokoHtposep. Curnamu Vss 1 Vdd
3a0€3MeuyI0Th CTaHIaPTHY HAINPYTY >KUBJICHHS JJI1 MIKPOKOHTpoJiepa piBHeM +5B.

Ha enexTpuyHiil MpUHIUIIOBIA CXeMl MOKA3aHO SIK B3a€EMOIIOTH Pi3HI BY3IIU
MK COOOI0 Ta SIKI KOMIIOHEHTH BUKOPUCTOBYIOTHCS JJI1 MOOYAOBH MPOEKTOBAHOIO
MPUCTPOIO. 3TIAHO 13 LIEI0 CXEMOK Yy MOJAIbIIOMY (hOPMYBaTUMETHCS MPUHLHUIL
poOOTH ycCl€i cuUCTEMH Ta aNropuTM (YHKLUIOHYBAaHHSA MIKPOKOHTpOJEpa, SK
OCHOBHOTO BY3Jla KEPYBaHHS.

[IpucTtpoi BBEIEHHS/BUBEIECHHS — 1€ PI3HOTO poay mnepudepiitHi MOy, SKi
MIIKITIOYAIOTECS 0 (YHKIIOHAIBHO 3aBEPIICHOTO MPHUCTPOIO Ui KEpPyBaHHS
poOOTOIO LILOTO MPHUCTPOIO Ta OTPUMAHHS 1H(OpPMAIli TPO BUKOHYBaHI HUM (DYHKIIII.
Hanpuknan, ais [IK Takumu npuctposiMu € KiaBiatypa, MUILKa (IPUCTPOI BBEICHHS)
Ta MOHITOp 1 IpUHTEP (MPUCTPOi BUBEIAECHHS).

JIJist MIKpOKOHTPOJIEPHUX CHUCTEM HOMEHKJIATypa NPUCTPOIB BBEICHHSA YH
BUBEJICHHS Jiemo iHmIa. [IpuctposiMmu BBOy KpiM KilaBiaTypH (KiaBiaTypHOI MaTpHII)
MOXKYTh Oy Pi3H1 JaTYMKU — TEIUIA, BOJIOTOCTI, 3ara30BaHocTi, [Y-natuuku, Tomo...
B cBoro uepry npuctpoi BUBOY TaKoK He 00MexyroThcsi MoniTopoMm. st MKC e,
— SIK MpaBWiio, — 3HAKOCUMBOJBHI abo rpadiuni PKI, CCI, akyctuuHi eremMeHTH
(6imepu, AMHAMIKH ), HAB1Jlb 3BUYAITH1 CBITIO 10,

HadinpocTinn 13 1UMX TOPUCTPOIB BBEJCHHS/BUBEIACHHS IHTETPYIOTHCS B
MPUCTPIN Ta MIAKIIOYAIOTHCS 0€3MOCEPEAHBO 10 MOPTIB MIKPOKOHTPOJIEpa, MPOTE € 1
TaKi, JJIS IMAKIIOUYCHHS SKMX BUKOPHUCTOBYIOThCS 1IHTEp(EICHI pO3‘eMHU.

[aTepdeiic — y MIKpOKOHTPOJEpHIM TexHiIl — Ie Habip MPOBIMHMKIB, SKi
BUKOPHUCTOBYIOTHCSl JUISl MIJKIIOYEHHS 30BHIIIHBOTO TMPHUCTPOI BBOIY/BUBOAY Ta
3a0e3MeuyoTh pealizalfilo MPOTOKOJy Tepenadl JaHuX. SIK mpaBWwiIo, Taki TPymNH
MPOBIAHUKIB 00‘€IHIOIOTHCS B MEXaX OJIHOTO po3‘eMy. Hampuknan, ayis 30BHINTHIX
MpUCTPOiB, siki npaioioTh Mo USART/RS-232 nportokosty, rpyna NpoBITHUKIB, sSKa
3abe3neuye 3B‘SI30K 13  MIKPOKOHTPOJIEPOM OCHOBHOTO TIPUCTPOIO TIO I[OMY
POTOKOJTY 00 ‘€ HIOETRCS Y po3‘eM Tuny D-SUBO.

HaBenena enexkTpudHa MPHUHIIMIIOBA CXeMa MPAIfO€ HACTYMHUM yuHOM. [licis
noJiavi KUBJICHHS] MIKPOKOHTPOJIEpP MMOKPOKOBO BUKOHYE TIpOrpamy, IO 3aKjIafeHa y
roro nam'ste niporpam. Ilepium etanom € iHimiami3aIis mopTiB MIKPOKOHTpOJIEpa Ta
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rioro BOyJ0BaHUX MOAYJIIB. AKTUBYEThCS IHTEpPEiic 3B'I3Ky Ta BUKOHYETHCS OOMIH
TaHUMH.

Wi
&
4
&

Pucynok 2.3 - Enextpuuna npuHIunoBa cxema poootu CucTeMu MOHITOPUHTY
TEMIIEpaTypH

2.2 CtBopeHHs npoekty B cepenoBuini PROTEUS VSM

binbiicte pamioaMaTopiB CTUKAIKCS 13 CUTYAIll€l0, KOJIH 32 OpakoM JOCBITY
Yy TPUCYTHICTh TMOMWIOK y cxXemi a0o X 3a IHIIUMU OOCTaBUHAMH, TICYBaJIU
pPagioeeKTPOHHI KOMITOHEHTH.

3'siBUsIacst BeNM4e3Ha KUTBKICTh MMPOTrpaM CUMYJISITOPIB, 10 3aMIHIOIOTH peaibH1
pagionerani W mpuiaau, BIpTyadbHUMH MojaelssMu. CUMYNISITOpU JTO3BOJISIIOTH, 0€3
30MpaHHs peajbHOr0 TMPHUCTPOIO, HANATOIUTH POOOTY CXEMHU, 3HAWTH TMOMUIIKH,
OTPUMMaHI1 Ha CTaJil MPOEKTYBaHHS, 3HATH HEOOXI1/IHI XapaKTEPUCTUKHU i OaraTo 4oro
iHmoro. OnHiero 3 Takux nporpam € PROTEUS VSM.

Proteus VSM cknagaerbest 13 nBox camocTtiiinux mporpam ISIS ta ARES.
ARES 1ne TpacupyBaJbHUK JPYKOBAHHUX IUIAT 3 MOXKJIMBICTIO CTBOPEHHS CBOIX
010soTek. 3amyck mporpamu BinOyBaeThesi 3 MeHio Ilyck — Ilporpamu - Proteus 7
Professional - ISIS 7 Professional. IIpu 3amycky nporpamu 3'SBISIETBCS OCHOBHE
BikHO nporpamu ISIS 7 Professional.

Hait6inpmmii nipocTip BigBeneHuil mig BikHO penaryBanHs EDIT WINDOW.
Came B HbOMY BiI0YyBalOThCS BCl OCHOBHI MPOLIECH CTBOPEHHS, peJaryBaHHs W
HAJaro/)KeHHsl CXeMH MPUCTporo. JIiBOpyd yropi MajleHbKE BIKHO MONEPEIHbOrO
neperasgy Overview Window 3 HOro 10momMoror MoKHa MEpEeMIllyBaTUCS MO BIKHY
penaryBaHHs (KJIallalouu JiBOIO KHOIKOK) MHIII MO BIKHY MOIMEPEIHHOTO MEPEeTIIsiy,
MO>KHa TEpeMIllyBaTH BIKHO peAaryBaHHs 3a CXEMOIO, SIKIIO 3BHYAMHO CXEMa He
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BMIIIA€ThC y BIKHO). [lepeminryBaTu BIKHO pelaryBaHHS 3a CXEMOI MOXHa IIe
yrpumytoun HatucHyToi kHomky SHIFT Tta pyxatoum KypcopoM Muili MO BIKHY
penaryBanHs. HaGmkyBaTu M BiAiaidsTH cxeMy y BiKHI MOkHa kHomkamu F6 it F7
abo x kojecoM muili, F5 nieHTpye cxeMy y BikHi, a HaTucKaHHsa F8 miaranse po3mip
CXEMH Mi-BIKHO peAaryBaHHs.

Fie P CR Lbeay Toon Desgr rph Souce Debug Templote Srste kD
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Pucynok 2.4 - OcuoBHe BikHO niporpamu ISIS 7 Professional i BikHo monepenHboro
neperisay.

[Tin BikHOM moTEepeAHBOTO TEeperisiay 3Haxonutbest Object Selector - crucok
oOpaHuX y 1iedl MOMEHT KOMIIOHEHTIB, CHMBOJIIB i 1HIUX eJleMeHTIB. Buainenuii y
CIUCKY 00'€KT BiJOOpaKa€ThCsl Y BIKHI TOMEPETHHOTO TIEPETIISY.

Bci moxnuBi pynkiii Ta iHcTpymentu Proteus VSM noctymnHi yepes3 TojoBHE
MEHIO, Yepe3 MIKTOrpaMH SIKI 3HAXOASTHCS il MEHIO 1 y JIIBOMY KyTi OCHOBHOTO
BIKHA Ta 4epe3 rapsdi KIaBilll, SKi MOXYTb NEpenpU3HAYyBATHUCS KOPUCTYBAdEM.
BHu3y OCHOBHOTO BiKHa pO3TalllOBaHi: KHOINKU OOEpPTaHHS Ta PO3BOPOTY 00'€KkTa
HABKOJIO CBO€I OCI, MaHEIb KEPYBAHHS 1HTEPAKTUBHOIO CHUMYJISIIEI0 - BUTIISAAE K
MargiToponsa i ¢ymkmii Taki ok ITYCK , TIOKPOKOBWH PEXWM,
[MTAVY3A,CTOII.

le. ol ]
COF «t [y ulm] noorswen W0 400

Pucynox 2.5 - [lanenb kepyBaHHS IHTEPAKTUBHOIO CUMYJIALIIEIO.

CepenoBumie  PROTEUS wmae Benuue3Hy  010/110TE€Ky  €JIEKTPOHHHX
KOMIIOHEHTIB. Bci enemenTn nepedyBaioTh y 010mioreri komnoHeHTiB. 106 no Hei
noTpanutu noTpioHo neperitu B pesxkum COMPONENT (koMnoHeHTH), HATHCHYBIITH
BinnoBinHy miktorpamy P (Pick devices) abo aBidi kmamHyBIIM JTiBOIO KHOMKOKO B
nouti Bubopy kommoneHTiB Object Selector.

KomMmonenT MokHa BHOHWpATH MO KAaTEropisx, Ta Yy CIHCKY. 300pakeHHs
KOMITOHEHTa 3'ABUTHCS Yy BIikHI momnepeaHboro mnepersiay. o6 po3mictutu
KOMITOHEHT Ha poO0YOMY IMOJIi MOTPIOHO HABECTH KypCOp MHUIIN HA TOTPIOHE MiCIIE 1
KJIAIIHYTH J1BOXO KHOMKO Muiii. 1106 3’eqHaTH BUBOM KOMITIOHEHTIB MPOBITHUKOM
MOTPIOHO MIJABECTH KYpPCOP MHUIII 0 BUBOAY KOMIIOHEHTA, IICJIS MOSBU Ha BHUBOJI
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KOMITOHEHTa XPECTHKA MOTPIOHO KIAIHYTHU JIIBOIO KHOMKOIO MUIII 1 MIJIBECTH Kypcop
MHUIII1 10 BUBOJIY 1HIIIOTO KOMITOHEHTA.

st= Pick Devices
Macra: Pesynsrare: (629) MpocmoTp Cresst
| Yerpoaceo | Bubnuorexa | Drucassss A 800 HE BEOPAHO QAR NPOCHIDT
Cnoeo uemron 555 ANALOG Timer/Oscilato
T onexo Mogempyere 7555 ANALOG CMOS Tmer/Dscillator
7605 ANALOG 5V Fieed 1A Positive Powet Supply Regulator
Kareropus 7606 ANALOG 6V Fixed 14 Positive Powet Supply Regudater~ PCB Mpocrorp:
[Bee raveropest) ~ | 7608 ANALOG 8Y Freed 1A Positive Powet Supply Regulator
& K NACCHII 7608 ANALOG 9V Fread 1A Positive Power Supply Regulato
g 7810 ANALOG 10V Fixed YA Positive Power Supply Regulat —
Capacilors 7812 ANALOG 12V Fixed 1A Positive Power Supply Regulat
CMOS 4000 series 7815 ANALOG 15V Fixed 1A Positive Power Supply Regulat
Cornectors 7818 ANALOG 18V Fixed 1A Positive Power Supply Regulat - e ™~
Laplace Primitives 76024 ANALOG 24V Fised 100mA Positive Power Supply Reg L
u“""l? 78540 ANALOG 1.5 Universal Switching Regulator Subsyste & | b
M""“Yocgm ICs 7905 ANALOG 5V Fived 14 Negative Power Supply Regulat b2
Miscolonocin 7906 ANALOG BV Fixed 1A Negative Power Supoly Regulat
Modeing Privdives 7908 ANALOG 8V Foced 1A Negative Power Supply Regulat ! 9
Opesationsl Ampihers 7908 ANALOG 9V Freed 1A Negative Power Supply Regulats
Nrdnalaclrnies v | 7910 ANALOG 10V Fived 1A Negative Power Supply Regulz
912 ANSLOG 12V Fixed 1A Negative Power Supply Reguls
Noaxareropus: 7915 ANALOG 15V Fixed 1A Negative Power Supply Reguiz
sy, = |78 ANALOG 18V Fixed 1A Negative Powet Supply Regule
—b,,,i;, Sivers G (e ANAOE i Easdlbdieraimborsharelifirnd
et 7912 ANALOG 12V Fived 100mA Negative Power Supply Re | || omema |
VTR A 79015 ANALOG 25V Fived 100mA Neoative Power Suooh Re

Pucynoxk 2.6 - bibnioTeka e1eKTpOHHUX KOMITOHEHTIB.

st Toro, mo6 meperyisiHyTd poOoTy cxemu, HeoOximHuit Buximnuii HEX-
¢atin. Cepenosumie PROTEUS miarpumye 6arato 3aco6iB po3pooku, cepen aux 1 HI-
TECH Ci xomminsarop i CROWHILL PIC BASIC i BASIC STAMP. Ilonepenano
HEX-daitn moBuHeH OyTH CTBOpPeHHM 3 BUKOPHCTAHHSM  CEPEIOBHUIIEM
nporpamyBaHHs1 MiKpokoHTpoJiepiB BiJ hipMu MICROCHIP, a came MPLAB.

Tal
1F

S

Tk
I

T Hlllﬂl
a1 T
B T
et 1 LT 11T
[‘

=

!

T
B!
15

Pucynok 2.7 - JlocnixyBaHa cxema
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3 PO3POBKA NTPOI'PAMHOTI'O 3ABE3IIEYEHHS MKC
3.1 Po3pobka anropurmy pynkuionyBanus MKC

AJTOPUTM — 1Ie TOCIIIOBHICTh, CHCTEMa, Ha0lp CHCTEMATH30BAHHUX IPABUI
BUKOHAHHSI O0YMCIIOBAIILHOTO MPOLIECY, 0 00O0B'SI3KOBO MPUBOAUTH J0 PO3B'SI3aHHS
MEBHOTO KJacy 3aJad Micis CKiHYeHHOro uwucna omepauii. [lpu HammcanHi
KOMIT'IOTEpPHUX TMPOTpaM aJIFOPUTM OIUCYE JIOTIYHY MOCIHIIOBHICTh omepartii. Jlis
BI3yaJIbHOTO 300paK€HHSI AJITOPUTMIB BUKOPHCTOBYIOTh OJIOK-CXEMHU.

brok-cxema — cxemarnuHe 300pa)KeHHs MOCIIJIOBHOCTI 1M, CIIPSMOBAHUX Ha
JOCATHEHHSI CHUIBHOT METHM Ta iX ocoOnuBocTed. Po3min mporpamu, y skomy

B1IOYBa€ThCS 3aHECEHHS 3HAUEHHS 3MIHHUX MOJAETHCS Y BUTIIAI Mapajienorpama, B
AKOMY TepepaxoBaHi IMEHA IUX 3MIHHUX. PO3/111 mporpaMu, y sKoMy BiJIOYBa€ThCS
BUKOHAaHHS NEBHOI orepauli mogaeTbes y (opmi NpsIMOKYTHHKA, a PO3/ILI EPEBIPKU
yMOBU — y (opmi pomba. KpiM TOro MoXyTh BHUKOPHUCTOBYBAaTHUCH PO3IUIH, SIKI
MOBTOPIOIOTh MEBHUM HAOIp KOMAaHJA /JIA 1HIIOTO aHAJOTIYHOro BUMAAKy. Taki
pPO3AUIM HAa3WBAIOTh OJIOKOM 1JEHTUYHHMX ONEpaliil Ta 300pa)Kyl0Th Yy BHIJISAL
mecTukyTHUKa. llle oguH po3ain, MO € MOmMpEeHHM Yy Iporpamax — L€ pOo3.il
BUKOHAHHS NIAOPOrpaMu. 300paxkyeTbcsl BIH y (OpMi NMPSMOKYTHHKA 13 JBOMA
BEPTHKAIBHUMH CMyTaMU TI0 Kpasx Qirypu Ta 3alluCOM y HbOMY Ha3BH I AMPOTPAMH.
KoxeH anroput™m € cnuckoM 100pe BU3HAUYEHUX IHCTPYKLINA AJIsi PO3B'SA3aHHS
3ajayi. [lounHaroun 3 TOYATKOBOTO CTaHy, IHCTPYKLII aJITOPUTMY OMHUCYIOTh MPOILIEC
OOYHCIIeHHS, $IKI BiIOYBAIOThCS Yepe3 TOCHIJOBHICTh CTaHIB, SIKi, 3pPEIITOIO,
3aBEpUIYIOTHCA KIHLEBUM CTAHOM.

[Tpuniunu 1OOYAOBH MPOTrpaMHOTO 3a0€3MeUeHHsT TOYHO Takl X, fAK 1
amapaTHOi YaCTUHU: CTBOPEHHS KIHIIEBOTO MPOIYKTY 3 TOTOBUX OJIOKIB - MiAMPOTpam.
ko Bcro poOOTy MporpamMu pO3MICTHUTH y BEKTOpax NEpepuBaHb, TO OCHOBHUU
JOJIaTOK HISIK HE BiYy€ BUKOHAHHA (parMeHTiB CycCiAHIX miamporpaMm. ['ojgoBHe
BU3HAYUTH MOXJIMBOCTI allapaTHOT YaCTHHH.

[Iporpamue 3abe3nedyeHHs MIKpPOKOHTpoJiepa HeoOxigHOo OyayBaTu 3
MaKCHMaJbHUM BUKOpPHUCTaHHAM mnepudepii. [Ipn npomy siipo He BHUKOHYBaTUME
0e3J1ul pyTUHHUX OTepalliil.

[licns BKJIIOYEHHS >KUBJIEHHS CEpBICHA NporpaMa IOYMHAE MPOBOAUTH
iHimiamizamito. Ha mowarky mporpamMu  NpuUKpimitoerbess  (ailnm  0107110TeKn
MIKpPOKOHTpPOJIEpa, MIC/Is YOrO OrOJOLIYIOTHCA OITH MOPTIB 1 PEricTpU Mam'sTi, sKi
BUKOPUCTOBYIOThCS B Mporpami. MIKpOKOHTpOJIEp Ma€ BUIbHI JJIi BUKOPUCTAHHS
KOMIPKH Mam'siTi 1, 1100 MPU KOXKHOMY 3BEPHEHHI 10 IEBHOT KOMIPKH HE ONMUCYBATH ii
ajzipecy, Ta MoJeTmUTH (POPMYBaHHS IPOrpaMu - IPUCBOIOETHCS 11 Ha3Ba.

V noHATTA 1HIaT13a1i BXOIUTh:
® TIPHUCBOEHHS MOYATKOBHUX 3HAUEHB BCIM 3MIHHHUM MTPOTpaMH;

® HaJAITYBAaHHS BCiX BHYTPIIIHIX CHCTEM MIKPOKOHTPOJIEPa;
® BIJHOBJICHHS PEKUMIB POOOTH CHCTEMH, BCTAHOBJICHHX Y IMOMEPETHHOMY CEaHCI
pOOOTH HIJISXOM 3UUTYBaHHS BiAMOBIAHUX napameTpiB 3 EEPROM-nmam'siTi;
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® BUKOHAHHS MiAMPOrpaM, MPU3HAYCHHUX JJIs HAJAIITYBaHHsS BCIX MEpUQEpIHHUX
MOJIYJIIB Y BUX1JTHUH CTaH;

® BUKOHAHHS MIIMPOTPaMHM 3aMYCKy CUCTEMHUX JIYMIbHUKIB-TAUMEPIB 1 MEXaHI13MY
nepepuBaHb MIKPOKOHTpOJIEpa.

JI71s1 BAKOPUCTAHHS y MPOTrpaMi KOHCTAHT 1 3MIHHUX HEOOX1JHO iX MOMepeIHbO
omucatd Ta oronocuTd. KoHCTaHTa - 1€ MPOCTO JEsKe 4YHUCIO, M0 YacTo
BUKOPHUCTOBYETHCA B IIPOTPaMi, 1 MA€ TIEBHUM 3MICT.

Kpim koHCTaHT, $Ki, BIAMOBIAHO JO CBOEI Ha3BH, MPOTATOM YCHOTO dYacy
poOOTH MPOrpaMu HIKOJHM HE MIHSIOTHCS, Y Iporpami icCHYIOTh 3MiHHI. [1ix 3MiHHOIO B
mporpaMi po3yMilOTh iM's perictpa, abo aapecy KOMIPKM MaM'saTi, A€ B MpOIEci
BUKOHAHHS ITporpamu O0yJie TUMYAcOBO 30epiratucs 3a3aajieriib HeBlIoMa BEJIMYMHA,
a00 MPOMDKHUI pe3ybTaT OOUUCIICHb.

G‘" Mouarox ) @,m Nskaron )

THIUTAJIIBALUIA MK
HAONAMTYBAHHA NOPTIB
MSSP UART, ADC

THIOTAAIBALSA MK
HANAMTYBAHHRA NOPTiB
MSSP UART, TMRO

Or PHMAHHSA JaHHX

3 Ul ma U2
Orpumanus 1aunx
3 LM35 ra DSI8B20 l
l Miaroroska naunx
AN BHBENCHHA Ha
Zanuc JaHnX T-cermenTHuil inARKaTOp

y 3minui

|

Mepepaya orpumManoro

Ipavienns na U2 ( Kinenn )

(e )

Pucynok 3.1 - brnok-cxemu po6oTtu CrctreMa MOHITOPUHTY TeMITEpaTypu
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06poOHNK nepepHBaHL

Hi

Tax

Bueeaenus
inpopmanii na CCI

TOIF=0

L

( Kineus II/TI )

Pucynok 3.2 - O6po6nuk nepepuanus 3a TMRO

3.2 KondirypyBanns npuctpoio 3 Bukopuctanuam gupekrusu _CONFIG

CimeiictBo MikpokoHTposepiB PIC16 mae nHaOip cremianbHUx (QYHKIIIH,

MPU3HAYEHUX IS PO3UIMPEHHS MOKIUBOCTEH CHUCTEMH, MiHIMI3alii BapTOCTI,
BUKJIFOUCHHS HaBICHHUX KOMITOHEHTIB, 3a0e3IeYeHHs MIHIMaJIbHOT'O
€HEeprocroXKUBaHH 1 3aXUCTy KOy BiJ 3unTyBaHHA. B PIC16 peanizoBani HacTymHi
cnenianbHl QyHKIII:

BUOIp THITY T€HEPATOPA;

CKHUJIaHHS;

cXeMa CKHJIaHHSI TI0 BKJIFOUCHHIO KUBJICHHS |
taiimep ckunanus (DRT);

cropoxxoBuii Taiimep (WDT)

PEKUM MOHMKEHOTO eHeprocnoxuBanus (SLEEP);

3aXUCT KOAY BiJl 3YMTYBaHHS;

OiTu iaeHTUdIKAIT.

B perictpi koHdiryparrii onucyroTbes 61T KOHDIryparlii, B K1 BXOJIATh:
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01T 3axHCTy
01T 103BOJTY pOOOTH TaiiMepa BKIIFOUCHHS KUBJICHHS
01T 703BOJYy pOOOTH CTOPOKOBOTO TaliMepa
BUOIp TUIY reHepaTopa
bitu koudiryparii 3agarotscs 3a gonomororo gupektusu _ CONFIG.
dparMeHT 3aroJIOBKY IMPU HAIMUCAHHS ITporpaMu Jjis MikpokoHTposepa PIC16F876 3
BUKOpPUCTaHHAM 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);

@parmMeHT 3arojI0OBKy IpH HaMCAHHS IPOTPaMu JIJIsl MIKPOKOHTpoJIepa
PIC16F883 3 Bukopucranasm mosu 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 HanucaHHs Kepyr04oi NnporpamMu JJisi MiKkpOKOHTpPoJiepa

[licas BKIIIOYEHHsS OJKUBJIEHHS CEpBICHA Iporpama IOYMHAE MPOBOJUTHU
iHimam3zamito AaHux. Ha mowaTky mporpaMu OpHUKPIIUTIOEThCS (aiiia  010110TeKH
MIKPOKOHTpPOJIEpA, MICJSI YOr0 OroJIOMIYIOThCS OITH MOPTIB 1 PEriCTpH Mam'siTi, SKi
BUKOPUCTOBYIOThCS B mporpami. JlaHuil TUI MIKpOKOHTpOJEpa Ma€ BUIbHI MAJis
BUKOPUCTaHHS KOMIPKH MaM'sITl 1, 1100 MPU KO>KHOMY 3BEPHEHHI JI0 NEBHOI KOMIPKH
HE OMHCYBATH il ajipecy, Ta MOJETIUTH (HOPMYBaHHS MPOTPAMH - MPUCBOIOETHCS Tif
Ha3Ba.

V noHATTA 1Hiam3armi BXOIUTh:

® [IPUCBOEHHS MOYATKOBUX 3HAYEHb BCIM 3MIHHUM MTPOTPaMU;

® HaJANITYBAaHHS BCiX BHYTPIIIHIX CHCTEM MIKPOKOHTPOJIEPA;

® BIJHOBJIEHHS pPEXHUMIB POOOTH CHUCTEMH, BCTAHOBJCHUX Yy TMOMEPEIHHOMY
ceaHcl poOOTH NUISIXOM 3YMTYBaHHS BIIMOBIIHUX MapaMeTpiB 13 ¢iel-rmam'sTi;

® BHUKOHAHHS MIANPOTpaM, MPU3HAYEHUX JJIsi YCTAaHOBKHM BCIX TepudepiitHuX

OPUCTPOIB CXEMM MO3UIIOHEPA y BUXIJHUN CTaH (OYUIIEHHS 1HIMKATOPIB,

HiATBEPAKEHHS] KOMaHAU 3yNMUHKU ABUTYHA TOIIO...);

® BHKOHAHHS MIINPOTpaMU 3aMyCKy CHUCTEeMHHX JHYWIBHUKIB-TAMEPIB 1

MEXaHI13My NepepruBaHb MIKPOKOHTpOJIEpa.

Kpim koHCTaHT, $Ki, BIAMOBIAHO JO CBO€i HAa3BH, MPOTATOM YCHOTO Hacy
po0OOTH IPOrpaMu HIKOJIM HE MIHSAIOTHCS, Y IPOTrpaMi ICHYIOTh 3MiHHI. [1i/1 3MiHHOIO B
nporpami po3yMieThcsi iM's perictpa, abo aapeca KOMIpKM Nam'sTi, A€ B Mpolieci
BUKOHAHHS IPOrpamMu OyJie TUMUYACOBO 30epiratucs 3a3aajierib HeB1IoOMa BEJIMYMHA,
a00 MPOMIDKHUI pe3ybTaT 00UHCIICHbD.

[Ticyist BUKOHAHHS MOJYJIS 1HIIIAMI3aIlli TporpaMa NepexouTh 0 OCHOBHOIO
HUKITY. Y IbOMY LIUKJI IporpaMa rnepedyBae yBeCh 4ac, NOKU BKIIFOUEHE KUBIICHHS.



[lepiior0 4aCTHHOK HAIIOrO MPOEKTY OYyJIO HAMCAHHS TEKCTY MPOrpaMu s
MEPIIOTO MIKPOKOHTpOJIEpa, M0 BUKOHYE (PYHKIIIO OJEp>KaHHS NAaHUX 3 MPUCTPOIB
DS18B20 ta LM35, a Takox 00poOKy Ta nepefavy gaHux Ha apyruit MK.

HaBenenuit Hikye MOIydb MpOrpaMy 3MA1MCHIOE 1HINIANi3alil0 MOPTIB
mikpokoHTposiepa PIC16F876 ta monyns UART:

#include "MK _init.h"

//---- ortuC QYHKIIH -----=-=-=-=-=mm=mom- void
MK_init(void)
{

/l--HanawrryBanust nopris--// TRISAO=1;//mopt
yutandsa nagux 3 LM35 TRISB4=1;

TRISC6=0;

Hactynuuii pparmeHT Koay 31ilcHIOE 1HiIiami3alito perictpiB moayis UART:
/— UART TXREG=0;//perictp
npuiiomy RCREG=0;//perictp
npuiioMy
J/— SPBRG .

[[------ TXSTA--------- BRGH=1;
SYNC=0;//acunxponuii pexum TX9=0;//
poboTta 9-Tu GITHOT MOCHIIKU
TXEN=1;//103B1J1 BKIFOUCHHS IepeiaBada

7/ —— RCSTA e
RX9=0;//n03Bin po6oTH 9-TH GITPHOT TOCHUITKA
CREN=1;//n03Bi11 BKIItOUEHHS TIepeaBayda
SPEN=1;//Bkmtouenns moayns UART

ky

[Ticns inimiamizaiii MM BUKOHYEMO HAIllMCAaHHS KEPYIOUYOoi mporpamu y (aiisii main.c :

/[---- OCHOBHA ITPOI' PAMA --------=-=--------
void main(void)
{
MK_init();
//3iACHIOEMO OTPUMaHHS JaHUX PO Temreparypy 3 LM35
RAO=temp;
uart_trans(temp);//Ta mepenaemo 1e 3HaueHHs Ha npyruit MK
Hacrymumit  ¢gparmeHT 31iiicHIOE YUTaHHA  JJAHUX  TEMIIepaTypH 3  MPUCTPOIO
DS18B20:
ds18b20 _init();//migknrouaemo GpyHkuito iHimiamizanii DS18B20

30

ds18b20 _trans(Skip ROM);//3BepHenHs 10 €auHOTO nprcTporo Ha muHi ds18b20_trans(Adc_strt);/

3aITyCKaEMO KOHBEPTAIliI0 TEMIIEpaTypH

__delay_ms(750); //3aTpumKa it KOPEKTHOI pOOOTH

ds18b20 _init();

ds18b20_trans(Skip_ROM);

ds18b20_trans(ReadRAM); //3auTyeMO  a;pecy  TPHCTPOI, 100  BHU3HAYMTH
azpecu /lenuHOTO IIPUCTPOIO Ha

LIWHI



DS t=ds18b20 receive();//3anuc nanux y 3minny while(1) {

Jlami 3aiicHIOETBCS 00po0Ka TaHuX [T iepeaayi Ha apyruii Mikpokontpostep: ds18b20 init();
ds18b20_trans(0xCC);// mponyckaemo inentudikanito ds18b20 trans(0x44);/

3aITyCKaeMO KOHBEPTAIII0 TEMIIepaTypu
__delay_ms(750);

ds18b20 _init();

ds18b20_trans(OxCC); //3noBy npomyckaemo inentudikamito ds18b20 trans(0xBE);//Ta
3MIMCHIOEMO YUTAHHSI pericTpa

[Ticns 4yoro MM 3amuMcyeMO KOHBEPTOBaHY TeMmIieparypy y 3MiHHy T Ta mepenaemo Ha

npyruii MK:

T=receive();

T=T>>4;

TI=T<<12;

uart_trans(T);//mepenaya maHux

k
¥

JIpyroro 4YacTHHOIO HAIIOTO MPOEKTy OYJI0 HAMHMCAHHA TEKCTy NporpamMu Uisi APYroro
MIKpOKOHTPOJIEPA, 110 BUKOHYE (DYHKIIIIO oJepKaHHs JaHux 3 nepmoro MK ta BuBoauTh oTpuMaHi
nani Ha 8-mu po3panuuit CCI (CA).

HaBenenuii Hk4e MOIyJb IPOrpaMu 3IIHCHIOE 1HIMIANI3AIII0 MOPTIB MIKPOKOHTpOJIEpA
PIC16F883 ta monyns UART:

#include "MK _init.h"

//---- onric QYHKIIH -------=--=-=-=-==-=--- void
MK _init(void)
{

/I--HanamryBanus mopTiB--//

TRISA=0;//mopt Ha BuBeaeHHs iH(opmarii 115 3acBiduyBaHHs cerMeHTiB TRISB=0; //mopt
Ha BHUBeJIeHHs 1H(opMarii 11t 3acBiuyBanHs po3psaniB TRISC7=1;//BuBig npuitomy nanux
Bi1 nepuoro MK

Hactynuuii gparmenT koay 311HcHIOE 1HIani3alito perictpis moayis UART:
/ — UART TXREG=0;//perictp
npuiiomy RCREG=0;//perictp
IIpUIOMY

[/ — SPBRG

[[------ TXSTA--------- BRGH=1,
SYNC=0;//acuaxponuii pexxum TX9=0;//
poboTa 9-Tu GITHOT MOCHITKK
TXEN=1;//103B11 BKIIFOUECHHS TIepeiaBaya

[ -====-- RCSTA ----mmmmmmmmeee
RX9=0;//n03Bi1 poboTH 9-T11 OITPHOT HOCUIIKH
CREN=1;//n03Bi1 BKIItTOUEHHS TepeaBaya
SPEN=1;//Bkmouenns moayns UART

¥

[Ticns iHimamizamii Mu 3A1HCHYEMO HalMCAHHS KEPYyrUoi mporpamu y daiiai main.c :
void main(void) {



MK _init(); //moayns inimiamizarii MK
1l 1/
[l Leit hparMeHT HaNMCaHMIA 17151 TOTO, 11100 He nepeBoautu cumBoiu it CCI 31 CA for(char
1=0;i<13;i++)

{

tmp=MAS1][i];

tmp=~tmp;

MASJi]=tmp;

}

1l //
while(1) {

//BUKOHYEMO 34MTyBaHHS AaHuX 3 nepioro MK, a came remeneparypy 3 LM35: temp=getch();
//Ta Temneparypy 3 DS18B20:

T=spi_receive();
Hactynuuii pparMeHT 31iHCHIOE MIArOTOBKY AaHuX s BuBeneHHs Ha PKI: Criepury
posninumo gucio 3 LM35 na okpemi nuugpu:

templ=(temp/10)%10;

temp2=temp %10;

[Ticist yoro MOBTOPIOEMO ITI0 MPOIeAypY Uit okazHuka temmneparypu 3 DS18B20" T1=(T /10)%10;
T2=T %10;
¥

¥

Le pynkis, sika JO3BOJIsSIE HAM OpPTaHi3yBaTH OC3NEPEePBHY JMHAMIUHY iHAMKAI0: void interrupt
DYN(void)

{if(TOIE&&TOIF)

{

switch(cnt)

{

case 0: R7=1;PORTB=MAS[1];R0=0;R1=R2=R3=R4=R5=R6=1;break;
case 1: RO=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;}

TMRO=0;

TOIF=0;//ounmmens npanopist TOIF

¥
k
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Pucynok 3.2 - Po6oua cxemu B PROTEUS



BUCHOBKHA

B mnporneci KypcoBOro mpO€KTYBaHHS PO3TJSHYTO MPUHIMUIIM MPOEKTYBAHHS
anCTpona 1 cuctem, 1O MOOyIOBaHI 3 BUKOPHCTAHHSAM OJHOKPUCTAIBHHUX
MikpokoHTpoJiepiB ¢ipmu Microchip. [lin yac BukOHaHHS MPOEKTYBaHHS 3/1HCHEHO
3aKpIMJICHHS TEOPETUYHUX 3HAHb Ta NPAaKTHIHAX HABUYOK 1O pearnizaiiii eTamiB
MPOEKTYBaHHS. Y3araJbHEHO TEXHIYHUN Matepian st GopMyBaHHS OCHOBHOI inei
MPOEKTYBaHHS. 3AIMCHEHO aHami3 BXIJHUX JaHHX, o6rpyHTyBaHH;1 1 cuHTE3
CTPYKTypHOi cxemu. JleTadpbHO pO3MNIAHYTO CKJIQJ0BlI amapaTHOI YacTUHHU iX
NpU3HA4YeHHA 1 0coOaMBOCTI PyHKIIOHYyBaHHs. [IpoaHani3oBaHO JOKYMEHTAIIIIO, 110
onucye pobory ckimagoBux By3niB MKC. Ha ocHOBI 1ux JaHMX ONHUCAaHO Ta
CIPOEKTOBAHO MPUHIIUIIOBY CXEMY Ta aJIFOPUTM POOOTH.

st moOyoBH OJIOK-CXEM, aJITOPUTMIB Ta TMPUHIUIOBUX CXEM 3aKPIIUICHO
HaBUYKHM poOoTH 3 mporpamoro sPlan. [y HanucaHHs 1 BIaroXeHHs MpOrpaMHOrO
3a0e3ne4YeHHs] BHKOPHUCTAHO cepefoBuine po3pooku MPLAB 8.92. V upomy
CEpEeIOBHII CTBOPEHO MPOEKT, HAITMCAHO TEKCT MPOTPaMu 3 BUKOpHUCTAHHSAM MOBH C,
1 3miiicHeHo  koMmumsiito y  hex-gain.  CepemoBuille  po3poOKH  MOXKe
BUKOPHCTOBYBATHCh Pa30M 3 IIporpaMaTopaMu JJis 3alllCy FOTOBOTO BUX1JHOI'O KOy
IPOIIMBKYU y IaM'ATh IPOrpaMu BUOPAHOTO MIKPOKOHTpOJIEpA.

[Ipy HanucaHHi TEKCTy HporpaMd cQOpPMOBAHO 3HAYEHHS pEricTpa
KOH(Irypaiiii 3a JaHUMH JOKYMEHTallli BUPOOHHKA, OMKMCAHO PETICTPU CHEIiaIbHUX
(GyHKIIIH Ta 3arajJbHOTO MPU3HAYCHHS.

[TpoBeneHo 1HiMiaNi3a11it0 MIKPOKOHTPOJIEpa, MOT0 BY3JIiB Ta MOYJIIB.

Jlist 3a0e3nedenHss pobotu nepudepiitHuX MPUCTPOIB 3AIMCHEHO KepyBaHHS,
OpuiioM Ta mepejradya JaHUX 3 MPUCTPOIB BBEACHHS Ta /10 MPUCTPOIB BUBEICHHS
3TiTHO BapiaHTy.

VY pobouiit yactuHi 3a6e3neueno GpynkiionyBandss MKC 3riHo BapiaHTy.

KypcoBuii mpoekT Moxxke OyTH OCHOBOIO PO3POOKH KEPYHUOi CHCTEMH 300Dy
JaHUX Y1 CUCTEMH KEPYyBaHHS Ta KOHTPOJIIO 32 BUKOHAHHSM 3aBJIaHb.
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