DOYHKINOHAJIBLHOE ONMCAHUE TPOTrPAMMbI

[Iporpamma «IIporpaMmMa MHUKpPOKOHTpOJUIEpa JUIsl IJIAThl BBOJIa-BBIBOAA
omoka LIITY» (manee — mporpamma) paszpaboTaHa aJjii TPUMEHEHUS B MOIYJISX
nmporpaMmupyemoro Jjoruueckoro koHtposuiepa IIJIK3. Kaxnaeiit u3 momynei
IpeacTaBisgeT co00l OTAENbHOE YCTPOMCTBO ¢ MHTepdeiicamMu BBOJIa-BbIBOJA U
uHTepGEencoM sl B3aUMOICHCTBUS C YIIPABIISIONIMM YCTPOUCTBOM — «Mactepom.

[Iporpammuoe obGecneyenne wmoaynsa s [IJIK3 wumeer cnenyromue
XapakTepHbIe 0COOCHHOCTH:

1) BKJIIOYACT MOIIEPIKKY MOTYJICH:

- TUCKPETHOTO BBOA HAa MuKpocxeme MAX22190,

- nuckpeTHOTOo BbhiBoJIa HAa MAX14912 u PCA9555A,

- aHAJIOTOBOT'O BBOJIA (c BO3MOKHOCTBIO BBOJIA CUTHAJIOB
TepMocoIpoTuBieHnii) Ha ADS124S;

- UMeeT KOH(Urypamuio ajis MOAYJsS, MPEAIoararmilero oJHOBPEMEHHO
HECKOJbKO (DYHKIIMOHAJNBHBIX TMpEIHA3HAYCHUM (IUCKPETHBI BBOJ, IUTIOC
JIMCKPETHBIN BBIBO/I, TUTFOC aHAJIOTOBBIM BBOJI C BBIJICJICHHBIM KaHAIOM JJIsl paOOThI
TEPMOCOIIPOTHUBIICHHUS);

2) mpenosaraeT B3auMoICHCTBHE ¢ «MacTepom» MocpeicTBOM | vtk 2 IIMH
Modbus na ckopoctu 115200;

3) BriIrOYaeT KOH(GUTYpanuu cOOpKH st MUKPOKOHTpoJutepoB STM32 F103
u STM32 F302;

4) mpeamnonaraeT CHEMUANbHYIO KOH(Hrypanuioo (He 3aJeiCTBOBAHUE BO
n30exaHne KOH(DIMKTOB) HEKOTOPBIX MUHOB JJisi 0oOecrneueHrus padoThl B COCTaBe
ycrpoiictea ¢ CPU.

[Iporpamma peann3yeT KOHIEMIMI HEBBITECHSIOMEH (KOOTEepaTUBHOM)
MHOT03a71a4HOCTH. Jloruka paboThl C KaXKJIbIM U3 KOHTPOJIJIEPOB BBOJIa-BHIBOJA U
MPOYUX MPOIIECCOB, MPOUCXOMAIINX BHYTPU MOJYJIsA, MPEACTABISIETCS HA00OpOM
koHeuHbix aBromaroB (Finite State Machine — FSM), pabotaromniux He3aBHCHMO
JIpyr OT Jpyra ¢ MUHHUMAJIbHOW CHHXpOHM3anuen. KOMIIOHEHTHI, BKIIFOYArOIIUE
yKa3aHHbIE aBTOMAThl, B TEUCHWE MUHUMAJHHOTO KBAaHTAa BPEMEHHU BBIMIOTHSIOT
MPOBEPKY YCIOBHM (FOTOBHOCTh YCTPOMCTBA, HAIMUKE JAHHBIX JJIT 00pabOTKH) 1
a1n00 BO3BPAIAIOT YMPaBIECHUE TSI CICAYIONICH KOMIIOHEHTBI, MO0 BBITOTHSIOT
nepexo] B HOBOE COCTOSTHUE C 00pabOTKOM MOyYeHHBIX JaHHBIX. Eciin 06paboTka
JIAHHBIX TPeOYyeT JJIUTEIIBHOTO BPEMEHH, €€ BBIMOJHEHHE OYJIET OCYIIECTBIISITHCS
HEOOJIBIIIMMU KBAHTAMH.



YcTraHoBKa nporpamMmmal

CoOpanHas mporpamMma JOJDKHA OBITh 3arpy’keHa B COOTBETCTBYIOIICE
ycrpoictBo (Moayns I1JIK). Jlng storo mcnons3yercs nmopT Serial Wire moayns
[1JIK u cooTBeTcTBYIOLIMM iporpamMmmatop (Hampumep, ST Link v2). [Moaxmtouenue
mporpaMMaTopa TPOU3BOIUTCS B COOTBETCTBHH C JOKyMEHTallMEH W CXEMOU
KOHKPETHOT'O MOJTYJIA.

[Tocne moaxiIrOYeHHs MporpammaTopa 3arpys3ka Mmporpammbl B YCTPOHCTBO
OCYILECTBISIETCSI TIOCPEACTBOM MPOrPaMMHOTO OOECTEeUeHUs, COBMECTUMOTO C
nporpammaTopoM. B wactHocTH, mis mHcTpyMeHTambHOH OBM ¢ OC Linux u
apxutektypoii Intel i386/AMD 64 MoryT OBITH UCTIOJTB30BAHBI:

- yraimathl St-flash (https://github.com/stlink-org/stlink)

- arm-none-eabi-gdb (ecin o epIKUBACTCS TIPOTPAMMaTOPOM)

- openocd



PykoBoacTBO M0OJIB30BaTEIA

OCHOBHBIM  (PYHKIIMOHQJIBHBIM TpeOOBaHMEM K NporpaMMme sBIISETCA
o0ecrieueHrne BHYTPEHHETO ILUKJA, B paMKaX KOTOPOI'O OCYILECTBISETCS OMIPOC
uHTep(delica B3aUMOAECUCTBUSA C YIPABIAIOIIMM YCTPOHCTBOM (IpUEM KOMaHs),
BbIJIa4a OTBETA, a TAK)KE ONPOC M BHICTABICHUE KOMaHJ Ha KOHTPOJLIEPHI BBOJA-
BBIBOJIA B COOTBETCTBHH C 3a/1auell KoHKpeTHoro moayus 11JIK.

Mopaynu, Bxoxasume B coctaB IIJIK, ammapatHO mnpencraBisioT coboi
LHEHTPAJIbHBIA MHKPOKOHTPOJUIEP C OJHHMM SAPOM M HAOOPOM KOHTPOJUIEPOB
BHEITHUX HHTepdeiicoB. [1o BHEMHUM MIMHAM OCYIIECTBIISIETCS CBS3b C OOIBIINM
Koan4ecTBOM (5-10) KOHTpOJIJIEPOB BBOJA-BBIBOJA, TPEOYIOIIUX MOHMTOPUHIA U
YIPABJICHHUS.

CtpykTypa nmporpaMmbl COCTOUT U3 CIEIYIOIUX Pa3/IeoB:

1. ApXUTEKTypHO-3aBHCHUMbIE KOMIIOHEHTBI. BKIIOHalOT peanu3anuio
HU3KOYPOBHEBBIX JpPalBEPOB I KOHKPETHBIX MHKPOKOHTPOJUIEPOB H, IIPH
HEOOXOJMMOCTH, 3arpy34uKH, oOecrneynBaromnme VHULAATU3aLHIO
MUKPOKOHTpPOJLIEPA.

2.  CuctemMHble KOMIIOHEHTBHl.  BKiIO4aroT  MEHEIKEp  pecypcos,
BBICOKOYPOBHEBBIE JpAalBEPBI IIOCJIENOBATEIBHOTO IOPTAa, KOHCOIU U Pl
BCIIOMOT'aTEJIbHBIX KOMIIOHEHTOB.

3. TpancnopTHbIN ypOBEHb, 00ECIIEUMBAIOLIUI pean3alui0 IPOTOKOJIOB
JIOCTyMa K yCTpoHCTBY st «Mactepay» - Modbus, IpoTOKOJIbI ypOBHS MPUIIOKEHUM
Ethercat.

4. JlpaiiBepbl KOHTPOJJIEPOB BBOAA-BBIBO/IA.

5. Tabmuusl u GopMyIibl 17151 BHINOJIHEHUS MPEOOPA30BaHUI MPU pacyeTax
ukeHepHbIx BenuyuH ('OCT-b1 411 mosydeHus: 3HaYEHUN TeMIieparyp U T.1.).

6. KommoHeHThI, peanu3yromue JOTUKY KOHKpeTHbIXx wmomynei [IJIK:
YCTPOMCTBA JUCKPETHOTO M aHAJIOTOBOI0 BBOJA M BBIBOJA, YIIPABJICHUS TUTAHUEM,
pacIMpeHnss KOMMYHHKAIMOHHBIX BO3MOXHOCTEH U Jp.

B nensx NOBBIIEHUS HAAEKHOCTH IPOrpamMma BKJIIOYAET KOMIIOHEHTBI
CaMOJIMarHOCTUKMA W NPOBEPKU LEIOCTHOCTH. (DYHKIMOHHPOBAHUE YKA3aHHBIX
KOMITOHEHT OCYILECTBIISIECTCS NapaJJIENbHO C IPOYUMH KOMIIOHEHTAMHU — OHH TaK¥Ke
MOJIy4arOT KBaHThI BPEMEHH JUIsI BBINIOJIHEHUS! CBOMX 3a/a4.

Jng  KOHQUTYypHpOBaHHUS  MPOTpaMMbl  HCIOJNB3YeTCS  BHEIIHEE
3anomuHaroniee ycrpoiictso (EEPROM), uto mo3BosisieT UCoJib30BaTh OJUH U TOT
xe oopa3 110 (coOpanHbIi MOJT ONIPEETICHHBI MUKPOKOHTPOJIIEP) JIJISl pa3InYHBIX
MOJYyJIeH, a Tak)Ke TMOKYI0 HACTPOMKY KaKI0ro MOAYJISl IOJI KOHKPETHYIO 3a/1a4y.



