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4. O6buias nHPopMaIus

Kontpomnep COBALT — npowmsbienHsiit Joruueckuit koutposuiep (IIJIK) co Bcrpoennsim GPRS monemom
CUCTEMOM yJaneHHoro Monutropunra u ynpasieHuss CEPEBPYM.

COBALT npennazHadeH JUisi UCIIOJIb30BAaHMS B KaueCTBE IPOMBIIIJIEHHOIO KOHTPOJUIEpPAa B JIOKAJIbHBIX U
pacnpeeNIeHHbIX CUCTEMAax YIPAaBJIEHUSI C BO3MOXHOCTHIO MOJAKIIIOUEHUS YJAIIEHHBIX MOJyJiell BBOAa/BbIBOAA
yepe3 Modbus RTU.

Berpoennsiit GPRS monem nossonsier unterpupoate COBALT c cucremoii tenemerpuun CEPEBPYM 06e3
HE0OXO0IMMOCTH IMOAKJIFOUEHUS JOMOJIHUTEIHHOIO 000pY10BaHUS.

[IporpamMupoBaHie U HacTpoilka KOHTpoJuiepa BhIMOJHSAETCS B cpeae Yart Studio, coequHeHHE ¢ KOTOpOi
ocylecTsisiercs yepe3 BcrpoeHHblit USB nopr.

COBALT mnonnepxuBaer oAHOBpeMeHHYIO paboty ¢ cepepamu Ttenemerpuun CEPEBPYM, ModbusRTU
Master/Slave u 10 ceMu MoAKTIOYECHHBIX MOIYJIel pacmupenus yepes muny Y ART-BUS.

Berpoennoe mnporpamMMmHoe oOecriedeHHe KOHTpOJIIepa aBTOMATHUECKH YCTAaHABIMBACT U IOJJIEPKUBAET
MHTEPHET-COETMHEHHUE C CEPBEPaMU yJaJIECHHOTO MOHUTOPUHIA U YIIPABJICHHUS.
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5. TexHu4Yeckre XapaKTepPUCTHUKHU
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Puc.1 Ilaara kourposiepa COBALT

Passem noaxmnrouennsa anreHusl GSM

Crnot SIM xapThl

CraTyCHBIN HHAUKATOP

[Tepexmtouatenu «repMmuHaTopoB» RS-485

[Tepexirouateny MPUHYIUTEIEHON ocTaHOBKH U 00HOBIIeHUsT CITO koHTpOILIEepa
Knemmuuk 3

Knemmuauk 2

Passem USB s nmogximrouenus k 11K

A N AR i

Hepxarenb OaTapen

10. [lepexmrouaTenu peKMMOB aHAJIOTOBBIX BXOJIOB
11. Pazvem munbl YART BUS
12. Knemmauk 1

Tao6auuna 1. Texnuueckue xapakrepuctuku COBALT
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MapameTtp

Hanpsa»keHue nutaHma

MNoTpebnsemasn mowHoCTb, BT

Fabaputbl, Mm

CrteneHb 3awmtbl kopnyca no FOCT

14254-96

MoaKkntoyeHne aHTEHHbI

Tun pa3bemoB KNeEMMHUKA

MporpammunpoBaHue

Mamatb Mporpamm

RAM

FRAM

BRAM

RAM BIT

FRAM BIT

uSD KapTa namaTtu

XapaKTepuctuku

ot 10 go 28 VDC

He 6onee 3BT

100x103x20

1P20

SMA

PasbemHble, no4 BUHT, MaKCMMaibHOE ceyeHue nposoga 1.5 mm2

&b/, C-YART, cpeaa nporpammuposaHma YART Studio

384 KB sHeproHesasucuman namatb (6onee 500 TMnos 610ko8, 5000 BbI3OBOB

610K0B)

32 KB namATb o5 nepeMeHHbIX NoJib30BaTens

7 KB aHeproHe3aBmMcMman NnamaATb 419 NepemMeHHbIX Nob30BaTensa

oTcyTcTBYET

2 KBIT namATb A4Na NnepemeHHbIX N0Nb30BaTens

2 KBIT sHeproHe3aBMCMMana NaMATb ONA NepeMeHHbIX Nob30BaTe A

oTcyTcTBYET
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BbINO/MIHEHUSA LMK MPOrPamMMmbl

Bxopgbl AnckpeTHble

AHanorosble

Bbixogbl AnckpeTHble

AHanorosble

KommyHWKaLMOHHbI mini-USB

e nopTbl
RS485-1

RS485-2

YART-PORT

Yacbl peanbHoro BpemeHu (RTC)

[nanasoH Temnepatyp aKcnayataumm

GPRS mozem Paborta B ceTax

BbixogHasa

MOLLHOCTb

orlms

6DI x 7-28 VDC, ranbBaHUY€ECKM M30MPOBAHbI OT LLenel npoweccopa

4(2)Al x 16 6uT. Pexkumsl - U/R/DI (0-10VDC/0-400kOm).

CraHpapTtHoe ncnonHeHue: 4DO x ontoTpaH3suctop, ao 0,1 A Harpy3ka, go 30VDC 500HZ

Fast ncnonHeHnue: 4DO x ontoTpaH3nuctop, Ao 0,05 A Harpyska, go 30VDC 10kHZ

lanbBaHMYECKN N30/IMPOBaHbI OT LIENen npoLeccopa n mexay cobomn

OTCYTCTBYHOT

MODBUS RTU, nopT oTnaaku

MODBUS RTU, npoToKo/ibl 6u6110oTeKM, NONb30BaATENbCKUI, Fa/IbBAHUYECKU

M30MPOBaH OT NUTaHUA

MODBUS RTU, npoToKosibl 6u6A10TEKM, NONb30BATENIbCKUIA, Fa/IbBAHNYECKN

M30MPOBaH OT NUTaHUA

LnHa moaynei pacluMpeHmns, nepmog onpoca Bcex moaynein meHee 30 ms,

MaKCMMaibHOE YNC/I0 MOAK/YaEMbIX Moaynen — 7

C nutaHMem oT 6aTapenku (To4HOCTb Xoaa npu 25 2C — He bonee 12 ¢ B CyTKK)

-40°C ... 55°C

850/900/1800/1900 Mrwu, GPRS B multi-slot 12/10

— Knacc 4 (2 Br @ 850/900 MTw)

—Knacc 1 (1 Bt @ 1800/1900 Mrw)
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CKropocCTb 12-11 knacc GPRS: oo 85.6 Kbut/cek (ckaunsaHue/Bbirpyska)
obmeHa
CepTuduKatbl CE, FCC

SMS ecTb
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6. [logknoyeHue

Jlo 7 monyaneii DI,
DO, AI, AO

K Knot noaxmouaercs

TOJIBKO OJIHH [uranue 2
s

pesepBHOE

! 1
A 1 TIuranue 1, 1
! 1
1 OCHOBHOE \
1
|

HMCTOYHHK MIUTaHUSA

Pucynok 2. IloakaioyeHne HCTOYHUKOB MUTAHUS

st paGoTel KOHTpoJuiepa TpeOyercss Hanmuuue BHemHero nutaHus (cm. Tadaummy Nel). Jlunus nutaHus

BbIBEJICHA Ha Ki1eMMbl 17-19 kiiemMMHuKa 1, a Takke Ha BBIBOJIBI pa3beMa MOAKIIOUEHUSI MOAYIIEH paclIupeHust
— YART-BUS.

Ha Pucynke 2 nokazana cxema MUTaHUS KOHTPOJUIEpa.

OCHOBHOM HCTOYHUK MHTAaHUS MOJAKIIOYAeTCs K KIEeMMHHKY 1. Moaynau pacimimpeHus, MOAKIIOUEHHBIE K
COBALT 6yayr paboTath OT OCHOBHOTO UCTOYHHUKA MMUTaHUs yepes3 muHy paciupenus Y ART-BUS.

[Ipu HEOOXOIMMOCTH OpraHU3aLMU PE3EPBHOTO MUTAHUS WK HPU OTCYTCTBUU BO3MOYKHOCTH MOAKIIOUEHUS K

kieMMHUKY Nel mutaHue MOKET OCYLIECTBIIATHCS yepe3 MOoayilb Knot, moaxiIouaeMblil K IIMHE pacIIMpEeHUs
IJIK.

MecTo NOAKIIOYEHUS HE PErJIAMEHTUPYETCS.

¢ Buumanmue

Hpﬂ OTHOBPEMECHHOM MCIIOJB30BAHUU HECKOJIBKHX MO}IyJ’[CifI Knot BHellHee mNHTAHHE JO0JKHO
MNOAKJIIYATHCH TOJIBbKO K OTHOMY H3 HHUX.
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Taoauna 3. Curnansl KieMMHHKA 1

Homep ki1eMMbl HaunmeHnoBaHnue Ha3znauenue

17 VS+24 IIuTanue KOHTpOIIEPA, TIOJIOKUTENBHBIN IOTEHIIAI
18 VS GND [Tutanue KoHTpOIUIEPa, OOIIUI
Taoauna 4. Curaanbl KJIeMMHHKA 2

Homep ki1eMMbl HaunmeHnoBanue Ha3znauenue

1 DI-COM OO01muit curHaNI AUCKPETHBIX BXOI0B
2 DIl JluckpeTHBIN BXOJ

3 DI2 JucKpeTHBIN BXOJ

4 DI3 JluckpeTHbIN BXOJ

5 DI4 JucKpeTHBIN BXOJ

6 DI5 JluckpeTHbIN BXOJ

7 DI6 JucKpeTHBIN BXOJ

8 DI-COM OO01muit curHaN AMCKPETHBIX BXOI0B
9 DO1-COL JIucKpeTHBIN BBIXOJ, KOJIIEKTOP

10 DO1-EM JluckpeTHBIN BBIXOJ, SMUTTED

11 DO2-COL JIucKpeTHBIN BBIXOJ, KOJIIEKTOP

12 DO2-EM JIucKkpeTHBIN BBIXOJ, SMUTTED

13 DO3-COL JIucKpeTHBIN BBIXO, KOJIIEKTOP

14 DO3-EM JluckpeTHbIN BBIXOJ, SMUTTED

15 DO4-COL JIucKpeTHBIN BBIXO, KOJIEKTOP

16 DO4-EM JluckpeTHbIN BBIXOJ, SMUTTED
Taoauna 3. Curnanbl KJIeMMHHKA 3

Homep ki1eMMbl HaunmeHnoBanue Ha3znauenue

19 Al GND OO01IHii CUrHAJI aHAJIOTOBBIX BXOJIOB
20 All AHaI0roBBIA BXOJT

21 AI2 AHaI0roBBIA BXOIT

22 Al3 AHaI0roBBIA BXOJT

23 Al4 AHaI0roBBIA BXOJT

24 Al GND OO01Hil CUrHaI aHAJIONOBBIX BXOJIOB
25 485 A [Topt RS-485-(COM2) JIuaus A

26 485 B [Topt RS-485-(COM2) Jlunusa B

27 485 A [Topt RS-485-(COM3) JIuaus A

28 485 B [Topt RS-485-(COM3) Jlunusa B

29 GND_SP O6umit moproB RS-485. NanpBanndecku cBsizad ¢ Al GND

Crpannna 12 u3 67
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7. Hayasio pab0oThl

O6men panubiMu Mexay I[IK m COBALT ocymectBasiercs uyepe3 BcrpoenHblii USB moprt. B cocrase
YCTaHOBOYHOTO MmakeTa Yart Studio BKIIOYEHBI HEOOXOUMBIE ApaiBepa sl yCTOMYMBOM pabOTHI MOpTa.

[Topr USB ranpBaHnMyecku pasBsizaH OT BXOJHOTO NHUTaHUs KOoHTposuiepa. OIHAKO B YCTaHOBJICHHOM
KOHTpOJUIepe psAl Lenel (aHaJoroBbl BXOJI, MOCJENI0BaTeNbHbIE UHTEP(ENChl) MOTYT ObITh T'aJIbBAHUYECKU
CBSI3aHBI C BAKHBIMHM CHJIOBBIMHU LICTISIMU yCTaHOBKH. [lepen nmoakimouenueM yoeautech, uro nutanue [TJTK\ITK
MMEET TaJIbBAaHWYECKYIO Pa3Bs3Ky OT OCHOBHOW cern nmuTaHus. [Ipm HEOOXOIWMOCTH HCHOJIb3yHTE
crenuanu3upoBanHbie afgantepsl USB.
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8. Mcrnosib30BaHMe MOAIyJiel pacllupeHus

; |
CEI?EERVM i i CEF‘);LE[!?E\/M

CEPEEPYM |

£k
z
CEPEBPYM |

Pucynox 5. Bo3amo:kHast TONOJIOTMsI IIUHBI PACIIMPEHUS
[Tpumep Bo3MoskHOIM KoHpuUrypaunu mmHel Y ART-BUS npencrasnen va Pucynke 5.

[Tpu mpoexTpoBaHNN KOH(PHUTYpaLMy IUHBI HEOOXOIMMO YIUTHIBATH CIEAYIOLIIE MTPABIJIA;

e Konrpomnep COBALT nmogmepxuBaer OO0 CeMH pPa3INYHBIX MOZAYJIEH pacIIUpPEeHUs Ha OJHOU
LIMHE

e (CyMMapHas AJMHA BCeX COeIMHEHUN He OJIKHA MPEBBIIIATh 5 METPOB

e Ha okoHEYHOM MOyJe JOHKEH OBITh BKIIFOUEH COTJIACYIOLINI «TEPMUHATOPY

e VYuuThIBalTE NaJeHUE HANPSDKEHUSA MEXIAY MOIYJIAMH. B cpeaHemM Ha KakIOM MOZYJe TePSIeTCs
0.1B

e [Ipu HU3KOM 3HAYEHUN HANPSHKEHUSA MUTAHUA yIAJEHHBIN MOIYJIb MOKET OTKIHOYUTHCS

e Jlnama3oH pa3pemeHHbIX aIpecoB s KOH(UTrypanuu Moayieii pacmupenus 1 — 7

e Tlopsaok agpecanuy U MOIKTIOYEHUS MOAYJIEH MOXKET OBITh JTFOOBIM

[TporpammHas KOHGUrypanus MOIyJIel OCyIIecTBIsAeTcs npu nporpamme Y artStudio.
Crpanuua 14 u3 67
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[Ipn kaxaoM 3amycke KOHTPOJUIEP OCYIIECTBIISIET CKAHHMPOBAHME W HWIACHTHU(UKAITUIO BCEX BO3MOKHBIX
Monayieil. B mporecce paboThl HaWIeHHBIE MOJIYJW OIPAIIMBAIOTCS, a PE3YJIbTaT PabOThI COXPAHSIETCS B
CHelHaIM3UPOBAaHHBIX PErUCcTpax MpoLeccopa.

Ha pucynke Huxke nokasas npuMep aBTOMAaTUYECKH OIIPEAEIICHHBIX MOTYJIEH.

MpubopHbIi cocTas:

1| #2 || #3 || #4
AlI8|(AO8(|DI16| DO16

Pucynox 6. Cnincox omnpejesieHHbIX MOIYJ1ei

COBALT mosxet paboTaTh B IByX peKHUMax OIpoca MOAYJIEH pacIIUpeHus:

e B dezonacnom pesxcume pabomer nodas omubka onpoca MOAYJIEH PaCIIMPEHUs BHI30BET aBapUIHYIO
OCTAaHOBKY MpHKIagHON mporpammsel. Ilpu 3ToM Bce BBIXOABI MOAIyNeld OyayT IEpeBElEHbI B
6e30macHoe COCTOSIHUE (HYJIb).

e B ooviunom pescume pabomwr omnbOka oOMeHa C MOIYJIEM PAaCIIUPEHUS HE BBI3BIBAET OCTAHOBKY
BBINIOJIHEHUS] NPUKIATHOW NPOrpaMMbl, HO COCTOSIHUE OLIMOKM (PUKCUPYETCS B COOTBETCTBYIOLIEM
perucTpe mporeccopa i aHaJIn3a U JUarHOCTUKY.

Ilepeximouarens BeIOOpa

PEXUMOB pabOThHI LIMHBI

V| BesonacHeii pexum paboTel Moayneit

 EEE—
Ma ®lffm3z &Mz  ®lf{m1 &
7 6 5 DO 16 DI 16 Al 8 AO 8 O naK
—
Pucynok 7. Konpurypanuss MmoayJsieil paciimpeHust
Bribop pexkuma pabOThl IIMHBI PACIIMPEHHUS OCYIIECTBISAECTCS B OKHE HACTPOEK TMPOEKTa — MOJIYIU

paciupeHusl.

Kaxnpi Monynbs pacliMpeHHsi IODKEH MMETh YHUKAJIBHBIM aapec, KOTOPBIM HA3HAYaeTCs BPALIAFOIIAMCS
MIEPEKIIIOYATENIEM, PACIIONOKEHHBIM Ha TIATE MOLYJIs.

st COBALT nmocrynabl agpeca Moayiiei B auamna3one 1 — 7.

[Ipumep MoayIst paclIMpeHUs U PacoJIOKEHUE MEPEKIIoYaTesiel okazal Ha PucyHnke 8.
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Wnpukatop cratyca

IlepekmtouaTens aapeca

INepeximouarens
«TEPMUHATOPAY» JIMHUH

Pucynok 8. Ilepexkarouaresn MoayJieid paciimpeHust

[lepen Hauanom paboThl yOeAauTech, YTO NEPEKIIOYATENU aJpecoB MOAYJIEH paCUIMPEHUs YCTaHOBJIEHBI B
[IpaBUJIbHBIE TIO3UIIMH, COBIIAJIEHUN MEXy HUMU HET.

B mpomecce pabGothl B OkHE cTaTyca Momayneu pacmupeHust Yart Studio Oyaer oToOpaxkaThcsi TEKylee
COCTOSIHHE IIUHBI PACIIUPECHUS.

Jnst  ycnemHoi paboTel oTOOpakaeMoe COCTOSIHME MOAYJIeH JOJDKHO B TOYHOCTH COOTBETCTBOBATH
IIPOEKTHOMY.

Kaxxapiit Moynb paciimpeHusi OCHAILAETCsl CTaTyCHBIM MHAUKATOPOM. JIJisi MCIPaBHOTO MOJYJsSl paclIMpeHus
JTAHHBIA UHIAUKATOP JI0JKEH BCEria ObITh BKIIOYEH.
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9. UnauKaL s COCTOSIHUM

Otobpaxkenne cocrosiauss [IJIK COBALT ocymiecTBisieTcss MpU MOMOIIM CIBOSHHOTO CBETOIUOJIHOTO
uHauKaropa (mo3. 3 Puc. 1).

Kpacnsriit cBetoauon nogkmtoueH k GPRS monymo, 3enensrit k TTJIK.

Paznuunbie pexxumbl 0TOOpakeHus peacTaBieHsl B Tadauue 7.

Ta6auuna 7. CocTOsSIHUS BCTPOEHHOT0 HHANKATOPA

No Pe:xxum MHIMKaTOpa Cocrosinne IVIK

1 I'opur 3enenpiM BrinonHeHne npuKkiIaaHoi TporpaMMbl (pexxuM Run)
2 Muraer 3eneHsM (t = 1 cek) BrinonHenye npukiaaHoi MporpaMMbl OCTAHOBIIEHO
3 Muraer 3eneHsM (t = 0.25 cek) ABapuifHasi OcTaHOBKA MPHUKJIATHON MPOTPAMMBI

4 Kpacuslii He ropuT MopneM OTKIIIOUEH

5 Kpachsiit: 64mc BrmodeH; 800 mMc - HeT Perucrpanus B cetu GSM

6 KpacHslii: 64Mc BKIIOYEH; 3¢ - HET MopgeM 3aperucTpupoBaH B CETH

7 Kpachsiit: 64mc BrmodeH; 300 mMc - HeT YcTaHOBJIEHO MOAKIIOYeHHE K ceTh IHTepHeT
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10. [IJIK, 0co6eHHOCTH apXUTEKTYPbl U TaMSTh

Snpo Cepebpym-Core
BupryansHas Kontpomnep Yack Modbus-RTU
MallluHa InaMATHUu Master
. 1
Modbus-RTU Konrposiep Koutpomnep Koutpomnep Kontpomnep
Slave Yart-Bus TeIeMETPUH GPRS nepudepun

OnepannoHHasi cucTeMa U JipaiiBepbl

Pucynok 9. Apxurextypa konTposuiepa COBALT

B ocHOBe BBIUMCIHMTENBHOTO SiAjpa KOHTpoJuiepa JexxUuT cuctema Cepedpym-Core, cocTosasi U3 BUPTYaJIbHON
MalIHbl U KOHTPOJUIEpa BUPTYaJIbHOM aMSTH.

Bce B3aumopeiicTBue MexJy MOAYISIMU OCYLIECTBISIETCS yepe3 oOliee MPOCTPAHCTBO MaMSATH, B KOTOPOM
OTpeJieNieHbl Yy4acTKU Nepudepuu, AaHHBIX I0JIb30BaTENsl M HacTpoeK. bonee moapoOHO CTpykTypa mamsitu
paccMaTpuBaeTCsl HUXKe.

HezaBucumo ot BuptyansHoit Mamunbl [1JIK BeinoaHseT 3a1aun 00paboTK BHEIIHUX UHTEpQEiicoB, mpuéma u
nepeiauy JaHHBIX, a TAKXKe NOAJepKUBaeT (YyHKIIMOHUPOBAHUE BCTPOCHHOTO CEpBEpa TEIEMETPUU.

HpI/I HU3MCHCHHUH HACTPOCK 3arpyX€HHOIro IpPOCKTa BCC COIMYTCTBYIOIIUC IIPOrpaMMbl aBTOMATHYCCKHU
HepPEHACTPANBAIOTCS.

Yacth mnporpaMMHBIX MOJYJEH HacTpauBalOTCd M 00pabaThIBAIOTCS HEMOCPEICTBEHHO U3 IMPOrpamMMbl
nosib3oBarens. Hanpumep, pabora nporpamm oOmeHa o Modbus koHdurypupyercs uepes cneunanbHbiii AP,
YTO YCKOPSIET U YIPOLIAeT IPOLECC HACTPOUKH.

COBALT coaepuT BCTpOEHHBIE MepUPEPUNHBIA MOIYIN JISI HETIOCPEACTBEHHOTO MOIKIIOUEHUS K JTUHUSM
JATYUKOB U YIIPABJICHHUS.
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10.1 [TaMmATH NpOrpaMMUpPyeMOro KOHTpOJLJIepa

Bces namsarts konTposuiepa (Tabauna 8) ycioBHO pas3zieneHa Ha IB€ OCHOBHBIX YaCTHU:

e [lamsATe mporpaMmsl

e JlaMAThL MAHHEIX

B mamsaTm mporpamMmbl XpaHHUTCS HCIIOJIHSEMBIM KOJ BHPTYaJbHOW MAalIWHBI, HACTPOMKU IPOEKTA, CIHCOK
[IEPEMEHHBIX, a TaKXKe HaCTPOUKH OOMEHA U TeJIEMETPUH.

[Ipy kaxx10M cTapTe KOHTPOJUIEpA COACPKUMOE MaMATH MPOTPaMMBI IIPOBEPSETCS U, €CIU BCE MOJS BEPHBI -
NAETCs pa3pelleHre Ha UCIIOJHEHHUE KO1a BUPTYaJbHON MAaIlHBI.

ITamaTe AaHHBIX COACPKUT YCThIPEC OCHOBHBIX CEIMCHTA

10.1.1 CucrteMHad namMaTh

B cucremHo# maMsiTi XpaHATCS BCE HACTPOIKU neprudepun KOHTPoIIepa, a TaKKe TeKylllee 3HaUeHUE JIaHHbIX,
ITOJTY4EHHBIX OT MOJyJIEH BBOJA.

YreHne W 3alHCh B CUCTCMHYIO IIaMATh OCYIICCTBJIAIOT CICHHUAJIBHBIC 010KH IIporpaMmsbl IIOJIB30BATCIIA,
ofecrnieunBarolIle KOPPEKTHYIO padoTy ¢ annapaTHbIMU pecypcamu [TJIK

10.1.2 OnepaTrvBHasd NaMAThb

OcHOBHOHM OJIOK TaMATH, TPEIHA3HAYCHHBIM JUIA XPAaHCHHS JaHHBIX MPHUKIATHON MPOTPaMMBbI, HACTPOEK
MPOrpamMM OKPYKEHHUS U JAHHBIX MOCIIEI0BATENbHBIX IIOPTOB.

[IpocTpaHCTBO OMEpaTUBHON MaMSATH aBTOMATUUECKH COPAChIBACTCs MIPU pecTapTe KOHTposuiepa. VckimoueHune
COCTABJISIIOT JIUIIL TIEPEMEHHBIC, ISl KOTOPBIX OTPE/ICICHBI HauaIbHbIC 3HAYCHUSI.

HuxHee npocTpaHCTBO ONIEPAaTUBHOM MaMsITH BbIAEICHO JUISl XpaHEHUs! 3HaUYeHU I OyJIeBbIX EPEMEHHBIX.

[Tomumo 06bIYHOTO pexxkumMa jaocTyna (0alT, ClI0BO, IBOHHOE CIIOBO) OyieBble MEpEeMEHHbIE UMEIOT OUTOBBIN
PEXHM JIOCTYTIA.

10.1.3 dHeproHesaBucuMas namsaTb (FRAM)

FRAM paer maér BO3MOXXHOCTh COXPAHEHHUS JAHHBIX MPOrpaMMbl BUPTYaJIbHOM MAalIWMHBI IIPU OTCYTCTBHUH
OCHOBHOTO IMTAHUSA KOHTPOJUIEPA.

Hoctyn k FRAM ocymiecTBiisieTcss aHaJOTUYHO ONEPAaTUBHOM MaMsTH, OJIHAKO CKOPOCTh pabOThl KOHTpOJLIEpa
[P 3TOM OyJeT CHUYKEHA.
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[Ipu pazpaboTke NPUKIAMHBIX MPOTPaMM CcleAyeT u30eraTh MOCTOSIHHOW mepe3amucu 3HadeHud FRAM,
MIOCKOJIBKY KOHTpPOJUIepY TpeOyeTcsl JAOMOJIHUTEIbHOE BpPEMsl Ha MHICKCALMIO JaHHBIX JHEPrOHE3aBUCHUMOMN
ITaMSITH.

Bepxuue 256 6aiit FRAM BbIzeneHbl 0 XpaHEHUE SHEPrOHE3aBUCHUMBIX OyJIE€BbIX IEPEMEHHBIX aHAJIOTUYHO
OyJIeBBbIM IIEPEMEHHBIM ONIEPATUBHON MaMSTH.

10.1.4 baTtapelHas naMATh

JlaHHBIN y4acTOK MaMsATH (YHKLIHOHAIbHO aHAJIOTUYEH ONEePAaTUBHON MaMATH, OJJHAKO 3HAUEHUS XpaHSIIHecs
B BRAM He cOpacbiBaloTcs Npu OTCYTCTBMM OCHOBHOTO NUTaHMs KOoHTpoJuiepa. Pabora BRAM (takxke k
OaTapee MOJK/II0OUEH MOYJIb 4YaCOB) OCYILECTBIIAETCS P MOAJEPAKKE HAMPSHKEHUS OT BCTPOSHHOMU OaTapeu.
[Ipu BBIKJIFOUEHHOM OCHOBHOM NHTaHUU KOHTposuiepa BRAM pabGoTaeT oT BCTPOEHHOTO MCTOYHMKA MMUTAHUS
(6arapen).

CHuxenue HanpspkeHus Oatapen Huke 2.0B npuseser k nmorepe AaHHbIX, XpaHsamuxcs B BRAM.
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Ta6auna 8. Kapra naMaTH KOHTpoJLIepa

0000h

03FFh

System, 1k

1BFFh

Hacrpoiiku
Jaunsie B/B
JlaHHBIE CHCTEMBI
Ynupasnenue
TeJIeMeTpuen

BCTpOGHHI:Ie JAHHBIC

JlanHbIe
MOJTb30BATENS

256 6aiit Bool

256 6aiit Bool

0000h

SFFFFh

[MamsaTe nporpamMm

Hacrpoiiku npoekra

CIucok nepeMeHHbIX
3Ha4yeHus1 KOHCTAaHT
JlaHHBIE TENEMETpUU
Hacrpoiiku

Hacrtpoiiku BM
bunapusiii kon BM

KonTponbsHas cymma
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10.2 Tunel JaHHBIX, UCIIOJIb3YEMBIX B CUCTEME

e Bool — butoBas nepeMeHHasl.
Januble nepeMeHHble xpanarcs B Bool cermenTax (Tabnuma 8).
B C-Yart goctynHsl npenonpeneseHHbIe CIOBa «truey, «false» cOOTBETCTBYIOIINE 3HAYEHUAM «1» 1
«0» COOTBETCTBEHHO.

e Byte — Onun GaiiT nanHbIX. be33HakoBblil THN B 1uana3zoHe yucen 0 — 255.

e Short — 3uaxoBblil 16 — pa3psiAHBIN TUI JaHHBIX. MOXKET NpUHUMATh 3HAYEHUS B TUANIa30HE
[-32768, +32767]

e Int - 3nakoBbIil 32 — pa3psAHbIN TUII JaHHBIX. MOXKeT NpUHUMATh 3HaYeHUs B 1uamnazoHe [—2 147 483
648, +2 147 483 647]

e Float — BemectBeHHbIC 32-pa3psanbie uncia B popmate ¢ ruraatonieid Toukoi (IEEE 754-1985)

e  Cumeon — ASCII cumBou B koauposke IBM CP866. Iloanep:xuBaroTcsi CTpOKU AJTMHON 10 254
CHUMBOJIOB

e Jlama — Buyrpennuii Tun nanHbix B BCD ¢opmare natei: DD.MM.YY
Hymepanus et B pamkax nuanasona [0, 99]

e Bpemsa — Buyrpennuii popmar Bpemenu B BCD popmare HH:MM:SS
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11. TenemeTpus

Bce mporpammupyembie kKoHTpouiepbl CepeOpyM H3roTaBIMBAIOTCS C TOIJICPKKOH CHCTEMBI YIaJCHHOTO
MOHUTOPUHIAa M YIpaBJieHHs. B 3aBUCHMOCTH OT THIIA KCIOJIB3YeMOTO OOOpY/JIOBaHUS BO3MOXKHO
noakiroueHue uepe3 Ethernet, 2G/3G moaem minm 006a Bapuanra.

Bce noaxitoueHHBIE KOHTPOJUIEPHl MMEKOT BCTPOCHHYKO BO3MOXKHOCThH II€peAaBaTh 4Yepe3 3alllUIIEHHOE
COeJIMHEHUE JJaHHbIC HA Y/aJeHHBIH cepBep, IPUHUMATh KOMaH/Ibl U 0TOOpa)KaTh B IPOCTPAHCTBE NMPOrPAMMBI
10JIb30BATENs JAHHBIE O COCTOSIHUM CETE€BOTO MOKIIOYECHHUS.

OCHOBHOH cepBep AUCIEeTYepH3aLUN
IRIS B pexume 11032 = pBEP 1 pusar

fr

= BHyTpenHuit 0OMeH
S S JlaHHBIMU

A

JlokasibHas ceTh 00beKTa

%

IL

OOMeH 1aHHBIMU Yepe3 MHTepH

i

Alladae

Cepsepsl B pezeppe

EE ed
IRIS B ponu cepsepa

COBAL”I: ﬁdﬁm}oqae’rca

yepe3 BcTpoeHHblit GPRS

Pucynok 10. Ynanennas nucnerdepuszanus u ynpasienue Cepedpym

WNudpacrpykrypa cucremsr Tenemerpun Cepedpym (Puc. 10) COCTOUT U3 BBIJCICHHOTO CEpBEpa M MHOXKECTBA
yIaJIeHHBIX KOHTPOJUIEPOB. [Ipn HEOOXOIMMOCTH BCSI CHCTEMa MOYKET OBITh pa3BEepHYTa B JIOKAJIHHON CETH WIN
CEeTH TPEITPHUSITHSL.

['onoBHAst 4acTh COCTOUT U3 OJJHOTO WJIM HECKOJBKUX CEPBEPOB, KOTOPbIE MOTYT OBbITh CBSI3aHBI JIPYT € JPYroM
U1 00ecTieyeHus TOpsiuero pe3epBUPOBAHUS TaHHBIX.

KonTtposmtep Cobalt umeeT BcTpoeHHbIH Kinrou yripasieHus nuranueM GPRS monema. [Ipu ucronbs3oBannm
cepBuUCOB ynajaeHHoro nocryna win SMS nuranne GPRS monema nomKkHO OBITh BKIIFOYEHO B COOTBETCTBUH C
. 13.4.1 Hacrosiero pykoBo/ICTBa.
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11.1 [loakaro4YeHMe K yAaJIeHHOMY CEpBEPY TeJleMeTPUU

Kontpomnep COBALT nopnepxuBaer paboTy B peXUME yIAICHHOTO MOy Tenemerpuu. [logxmroueHue k
WuTepuer ocymiectsisercs yepe3 BcrpoeHHblit GPRS monem. Jlns BiiroueHus MojeMa HEOOXOAUMO I0JaTh
curHai True ga Berxox DOS.

PexomenayeM ucnonp3oBaTh OJOK KOHTPOJISL CTaTyca coequHeHus ¢ cepBepoM (6mbmmorexka SYS - Modem
Power Control) mans mepuoanyueckoro mepesamycka Mojema B cliydae "3aBHCAHHSA" COCIUHEHHUS CO CTOPOHBI
orepaTopa cBsi3U (715 nepesamycka goctatouHo Ha 10 cexyH BbIkiIo4aTh Beixo DOSY).

Jy1st HaCTpOWKH TeIeMETPUU HEOOXOAMMO BBITIOJTHUTH PSIJT JICHCTBUM.

Hlar 1. Ycranosute (Puc. 11) mapameTpbl MOOMIIbHOM CETH U HACTPOUKH COEAMHEHHUS C CEPBEPOM
TEJIEeMETPUHU.

OcHosHaa | Pacnpegenenue namatn | Hacrpoiika nybavkauwm | Tenemetpus

Wnrepdeiic nepeaaun aanHbix:
Hacrpoiiku mogema
APN: Mpuesaska internet
Norun: Mpuesska

Mapone:|_| Mpuesska

Mpymep HacTpoliku cepsepa TeneMeTpumn

Haumenosanue cepsepa: [lMpumep HacTpoiiku cepsepa TenemeTpum
URL: Mpuesaska  telemetry.server.org

Mopr: |__| Npuesaska 1883

Bpemsa oxuaanua (mc): Mpueaska 3000

MNapons: Mpueaska  key_password

Pucynox 11. IlpocTas HacTpoiika TeJ1eMeTPpUH

B nose URL ykaxuTe agpec 0CHOBHOTO cepBepa TEJIEMETPUU.
[Topt — 1883, Bpems oxuganusi — peKOMEHAyeTcsl UCIob30BaTh 3HaueHue 3000

B nannom mpumepe nmokaszana 6a3oBasi HACTpOWKa, HE TIPEANOJIararoiias CMeHy pabounux cepBepoB MpU paboTe
KOHTpOJUIEpa.
21.]'[5[ AVHAMHUYCCKOI'O YIIPABJIICHUA IMTOAKIIOYCHUAMUA CICAYCT UCITIOJIB30BAaTh PCKUM IIPHUBA30K.

Vnrepdeiic nepeaaun aanmbi:
Hactpoiiku Mogema
APN: Npuesska  internet
Norww: 7] Npuesska

Napons: (] Mpnessca

Mpumep HacTpolikut cepeepa Tenemerpin

Haumenosanve cepsepa: Mpiep HaCTpOiikyt Cepsepa TenemeTpuy
URL: | Npuesska  server_URL
Mopr: V] Npuessxa | server_port
Bpems oxuaanma (mc): V] Mpueaska  connect_to

Mapons: V] NMpuessxa | server_pwd

Pucynok 12. IIpuBsizka napaMeTpoB NOAKJIIOYEHHS K cepBepy K epeMeHHbIM
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Ha Pucynke 12 noka3aH npuMep HMCHOJIB30BaHMS IIEPEMEHHBIX JUIsl HACTPOMKH MOJKIIOYEHHSI K CEPBEPY.
3HaueHus IEpEMEHHbBIX 00BSBIICHBI 3apaHee, 0JIHAKO B IIpoLecce paboThl UX MOKHO U3MEHUTH U J1aTh KOMaHIy

IOBTOPHOI'O IMOAKIIIOUYCHUS.

96

( change_server )

95

Telemetry State
Init

Ok

Error

LastErr

State

94

\+ Reset Connection Reset

Pucynok 13. Ilpumep koMaHabI cOpoca coeJTUHEHHSI C CePBEPOM

[lepen kaxaoil MOMNBITKOW COEAMHEHHUS C CEPBEPOM IIporpamMma TeleMETpUH OyleT CUMTHIBATh 3HAUCHUs
MIEPEMEHHBIX, YKa3aHHbIX B BUAe ccbUlok (Puc. 12). Ecnu coenvHeHne yCcTaHOBUTH HE YIallOCh, IIPOrpaMma

CHOBA CUHUTACT O3THU JAHHBIC U ITIOBTOPHUT IIOIIBITKY.

Ecnu TpebyeTcst ycTaHOBUTH COSMHEHUE C IPYTUM CEPBEPOM, TO B IPHIIOKEHUU HEOOXOAMMO TPEIyCMOTPETh
Mecto, rae nepemennbie server URL, server _pwd, server_port u connect to OynyT U3MEHEHBI.

Jlnst copoca u OOHOBIIEHHUSI MAHHBIX MOJKIIOYEHHUS PAOOTAIOIMIETO COCAMHEHHS CIIEYET HMCIOJIb30BaTh OJIOK
“Connection Reset”, Pucynok 13.

Ha »tom npumepe coenuHeHue cOpOCHUTCS W HOBBIE JaHHbIE OyayT CKONMMPOBAaHbl M3 MPHUBSI3aHHBIX
MEPEMEHHBIX TPH HaJWM4MH ycremHoro coenuHeHust (6mox Telemetry State) m Hapactaromero ¢ponTta
“change server”.

HapaMeTpLI IMOAKIIIOYCHHA MOKHO U3MCHATDH YAAJICHHO, IOMECTUB JaHHBIC OCHOBHBIX M PE3CPBHBIX CCPBECPOB B

CITMCOK HY6HI/IKyeMBIX INECPCMECHHBIX.

Ilar 2. Onpenenenue COUCKOB YAAJEHHBIX IEPEMEHHBIX
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‘L’ Ny6aukayma napamerpos
Hasmernocarnse 3raueree Tun Mawsre Ko
“ '—" :“w (FixedPoint| 3] (FlostingPointarray | 3)
b & serial [countug [ShonTypcdsetpomug]
& sendTrigger Oma ® sool RamBit: AUTO (testDate 3] (testTime 3] (bootarr|3)
& FixedPoint 1230 @ ot (32 b0) Ram: AUTO (bytearr38) (string 3]
D FloatingPointirray  -0,5000; -0,5000; 1.... @ Flost (32 ba) Fram: AUTO (8)
D timers Oma @ &ool RamBit: AUTO
D newTrigger Omxa @ 8ol RamBit: AUTO
A counter 1 0 nt(32b0) Ram: AUTO
D shiftMe Omxa @ 8ool RamBit: AUTO
A ShortTypedSetpoints 0;0:0:0;0:0:0:0 @ Short (16 bit) Fram: AUTO (8)
D YL Trigger Omxa @ 8ool RamBit: AUTO
A testinting 0 0 it (32ba) Ram: AUTO
A framTester 0:0:0,0,0:0,0.0. @ int(32bwt) Fram: 45312 (MB=...
D testDate 29 wapra (03) @ fava (8CD) Fram: AUTO
A needDelay 0 B 0t (32b0) Ram: AUTO
O BigAmrayw 0,0,0:0,0:0,0,0. @ Int(32b) Ram: AUTO [200)
D testTime 213443 @ Bpems (BCD) Ram: AUTO
A boolarr Omex; Orea; Orun @ 8ool RamBit: AUTO [$)
3 bytearr 0.0,0,0 @ Byte (8ba) Ram: AUTO [4)
A string hello @ Comeon Ram: AUTO [10)
A FloatSetpoints 0,0000; 0,0000; 0,0... @ Float (32 bit) Ram: AUTO [6)
D exec_time 908 100 @ Short (16 ba) Ram: AUTO

b 2% Hacrpoicn Trescwe...

Pucynox 14. IlapameTpbl my0auKanun

Ilar 3. [TyOonukanus TaHHBIX

OTmpaBKa JaHHBIX Ha CEpBEp OCYIIECTBIsieTcs o Quaram mepenayn. diarom siBisieTcs jrodas mepeMeHHas
tuna bool, koTopasi 00bsiBICHA B TaKOM KauecTBe. JlJist 3TOro TpedyeTcs MepeHecTH HY)KHYIO IEPEMEHHYIO Ha
[paBoe IOJIe — TOSBUTCS Cepbli KOHTEHHEp, Ky/la aHaJOTMYHO MOXKHO MMOMEIIATh EPEMEHHbIC, 3HAYCHHSI
KOTOPBIX OYAYT OTIPABIICHBI TP HATHIUU «1» B OMTE COOTBETCTBYIOIIETO (uiara.

B npumepe BbIIe B KadecTBe ¢uiara MCIoJIb3yeTcs nepemennas “‘newTrigger”. Ilocite Toro, kak mporpamma
MIPUCBOUT JAHHOM MepeMEeHHOH 3HaueHNe «1» Ha TeKyIIui cepBep OyAyT OTHpaBJICHBI 3HAYCHHSI TEPEMEHHBIX:

FixedPoint, FloatingPointArray, counter, ShortTypedSetpoints, testDate, testTime, boolarr, bytearr, string.
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13 14 15

Pucynok 15. OTnpaBka JaHHBIX Ha cepBep KaxKable 5 CeKyH/I

B kagectBe mpumepa npusnoxxenue (Puc. 15) otnpasisieT 1anHble Ha cepBep depes kaxapie S000mc.

OOparuTe BHUMaHWE, 4TO NepeMeHHO newTrigger mprcBanBaeTcs TOJBKO 3HaueHHE «1» - Tocie yCrenrHon
OTIIPaBKH JIaHHBIX 3HAYCHHE TIEPEMEHHOM-()1ara aBToMaTn4ecku coOpocuTcst B «O».
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11.2 OrnpaBka SMS coob1eHuin

OHOBpEMEHHO ¢ PabOTOI CUCTEMBI TEJIEMETPHH B KOHTPOJUIEPE PEaM30BaH MEXaHU3M OTIIPaBKH SMS
coobmenuit. Mcnonp3zoBanue pexuma SMS BO3MOXKHO MpHU COOIIOCHUH CIAEAYIOIINX YCIOBUM:

v’ Iluranue MojaeMa BKIrOueHO (em. m. 13.4.1)
v’ Pexum tenemerpun Hactpoer (Puc. 11)

[Ipu otnpaBke SMS KOCBEHHO MCIIOJIB3YETCS CUCTEMA TEIIEMETPUH, TTOITOMY JIJIsl YCTICIIHOM OTIpaBku SMS
HEO00XOMMO BBHITIOJHUTH MTEPBOHAYAIBHYIO HACTPOMKY MapaMeTPOB yAaJ€HHOTO MOHUTOPHUHTA.

115

State
SMS State :

Result

23 24 114

€ SendNow  B———fcik Re Q*\ SMS Send
Send ErrNumLen ﬁ

22
PhoneNum
Q@ (13  CallNum [13] }:——/—
21

/— Message
L3 [100]  Message  [100] D3

Pucynok 15-2. OrnpaBka SMS

OpnHOBpeMEHHO B paboTe MOXKET HaXOIUThes He OoJiee ogHoro coobmenus. biox "SMS State" Bo3Bpariaer
craryc SMS.

= State - cocrostHue oTnpaBku: 0 - Bce cooOuieHust o0padoTaHbl
= Result - craryc otnpaBku nocneanero cooOuieHust: 1 - coobiieHne 6bUI0 YCIEIIHO OTIIPaBICHO

biiok "SMS Send" - nepenaeT cooOieHne st OTIPABKH.
[Tepen aktuBanmeit 6moka "SMS Send" yoenurech, uto State Ha Beixose "SMS State" paBen Hyro.
Ha Bxoz 610ka "SMS Send" nmogarorcst 1Ba MmaccuBa:

= Howmep Ttenedona B popmare +71234567890
=  CooOmenue mmaon 10 100 cumBosoB. CooOmieHne JOKHO COAEPKATh TOIBKO JTATHHCKUE OYKBBI

1/ua uu@pel

MaccuBsl Ha Bxoje 61oka "SMS Send" nomxHBI OBITH ONIpesiesieHsl B 00actu RAM.
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12. Moaysiv o6MeHa JaHHbIMHU

Kak Bugno u3 Puc. 9 Bce unrepdeiicubie 6J0KU peann3oBaHbl OTAEIBHO OT BUPTYalbHOM MAaIIUHBI YTO JAeT
BO3MOYHOCTh HE3aBUCUMOMW (aCHHXPOHHOM) paboThl KOMMYHHUKAIIMOHHBIX Moayiel. Kondurypanus pexxumon
paboThl U MOJIY4YEHHUE CTAaTyca CBSI3U BBINOJHAETCS MocpeacTBOM BHyTpeHHero API, a nanHble 11s nepenauu
IepelaloTcsl B/U3 MPOCTPAHCTBO MaMSITH KOHTPOJLJIEpa HE3aBUCUMO OT pabOThl OCHOBHON IIPOIPaMMBI.

B 3aBucumoctu or MoauduKany KOHTpoJUIepa cOCTaB UHTEP(EHCHBIX MOIYIeH MOMXKET U3MEHSATHCS, OJHAKO

OCHOBHBIC ITPUHIMIIbI KOH(i)I/IpraHI/II/I 1 00M€EHA OCTAIOTCSI HEM3MEHHBIMU.

12.1 Axpecanust Modbus

Anpecaninss Modbus mpuBsizaHa K (u3nyeckuM aapecamM KOHTPOJUIEpA, OJHAKO DSl CHCTEMHBIX aJIpecoB
3aIMINEH OT 3aIlUCH JUTsl o0ecredeHus: 0e30macHoi paboThl KOHTPOJUIEpa.

Haubonee ynoOubIii crioco0 mosmydenust nHbopmaiuu 06 agpecaruy — 3To ucnojb3oBanue Y artStudio.

(3 Ceoiictea nepemenroit fola =
Hacrpoiika
Uaermndmkatop: 1155
Vines: Mapamerp 3
Tun ganHex: @ Float (32 bit)
Tun namara: RAM
Asto agpec:
Agpec: 4596 - Mposepxa Onpeaenvts
Aapec MODBUS: 2297
Maccue Vi
Dnvnna maccvsa: [

KommenTapuii:
3navenve:

0

m

5 o 0o o oo

1
2
3
4
5

MNamare:
Ram 04596 - 36608 (0x11F4 - 0x8F00) Length: 32012 (0x7D0C) => 31,262 Kb

| Ok ‘ | Ommena

Pucynox 16. PenakrupoBanue nepeMeHHbIX

Jlst TouHOTO OmpeneneHus 00 nepeMenHoir B Modbus mpocTpaHcTBE HEOOXOIMMO HCTOJIB30BaTh OKHO
penakropa nepemeHHbIX (Puc. 16).

YartStudio gomyckaer nBa pexxuma GU3NIECKOTO pa3MeIeHUs TEPEMEHHBIX: aBTOMATHIECKUN U PYIHOM
(mepexiroyarens «ABTO aapecy).

B aBTOMarnueckoM pexMMe pa3MelleHUs KOMIIWIATOP BUPTYaJIbHOM MAIMHBI IIOCJIEN0BATEIBHO pa3MEIaeT
HepCMeHHBIC B TIIaMiIATHU JOAHHBIX. B 9TOM pe)KI/IMe HCT BO3MOXHOCTHU O}IHOSHa‘IHOI\/II I/IJIGHTI/I(bI/IKaIII/H/I
¢dusmgeckoro agpeca Modbus.

Crpannna 29 us 67



L )CEPEEPYM

CEPEGPYM™ COBALT CAM/1.425000.013PD

B pyuHoM pexxuMme mosb3oBaTellb caM BBIOMpaeT TOT ajpec, rae Oynaer pazMeuleHa nepemeHHas. [lpu stom
CUCTeMa MpeajiaraeT IMoJIb30BAaTEI BO3MOKHOCTh aBTOMAaTU3UPOBAHHOIO HA3HAYEHHS aJIpecoB U IPOBEPKU
BBEJICHHOTO a/Ipeca Ha IepecedeHre ¢ yxKe 0ObsABICHHBIMU a/IpecaMy MePEMEHHbIX.

B noste «Anpecy» yka3bIBaeTCs TEKYIIMN HadalbHBIA apec pasmenieHus nepemeHHol. Knonku «lIposeputs» u
«OrnpenenuTsy MO3BOJISAIOT OCYHUIECTBUThH MPOBEPKY HCIOJIb30BAHHOTO ajJjpeca Ha IMpeAMET MepeceueHuid, u
BBIOpaTh HOBBIM CBOOOIHBIN B ClTydae HEOOXOUMOCTH.

Hwxe, B mone «Modbus» ykazaH HadaabHBIN ajpec, 0 KOTOPOMY JaHHAs MepeMeHHas OyleT JOCTyIHa Yepe3
Modbus potokoi. B mpumepe (Puc. 16) stoT anpec pasen 4596 (Holding Register).

HeobOxonumMo oTMeTuTh, 4TO cTanfapTHas cnenudukanus Modbus He npeanonaraer YTeHUe NEPEMEHHBIX TUIIA
Float, 6omee Toro pasnble TIATPOPMBI MOTYT UMETh paszIuYaronIuics (GopmaT 3aluCH YHCEI C IJIABAIOIICH
toukoil. Urtenue Float MoxHO peann3oBaTh Kak uTeHUEe JBYX mnocienoBareibHbix Holding perucrpos u
nanpHelee uxX 00beINHEHNUE.

B cnywyae nmneitku xontposuiepoB CepeOpyM naHHBIE NpeoOpa3oBaHHS pean30BaHbl ABTOMATHUYECKH —
J0CTaTOYHO MPOYUTATh/3aMKUCATh TPeOyeMOe KOJINYECTBO CIIOB.

Bce manHBIe B MaMATH KOHTpOJUIEpA pPa3sMEIIAIOTCA IIOCIEAOBATENBHO, 0€3 MPOMEXYTKOB, MO3TOMY B
npuBeieHHOM npumMepe maccus «llapamerp 3» nocrynen no Modbus anpecam 2297 — 2312.

(3 Ceoiictea nepemeHHoi [fole|==
Hacrpoiika
Waentudukatop: 1153
Wias: Napamerp 1
Tvn A3HHBIX: @ Bool -
Tun namatu: RAM ans bool hd
AsTo agpec:
Aapec: 0 . fposepka Onpesenvts
Aapec MODBUS: 0
Maccue v
Dnvna maccusa: 0 2
KommeHTapuii: -
3nauenve:
0
1 .
) L
3
4
5
MNamsate:
RamBit 00000 - 02048 (0x0000 - 0x0800) Length: 02048 (0x0800) => 2048 bits
| Ok ‘ Ommena

Pucynoxk 17. Ilpumep ¢ Bool

Ha Puc. 17 ompenenen maccuB mnepeMeHHBIX Tuma bool. OOpatutre BHMMaHWE, 4TO aapec ykaszaH kak 0,
MIOCKOJIbKY JI0CTYI K bool mamsiTi opranuzoBan npu nomoutu komann 01, 05, 15 — Coils Read/Write.
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N3MeHenune pexxnuma agpecalui NEPEMEHHOM HUKAK HE CKa3bIBAETCS HA UCIOJIb30BAaHUE TAHHOM MEPEMEHHOM B
APYrUX MpPOrpaMMHBIX MOJAYJSAX. JTa MepeMeHHas MOXeT ObITh Hcrosib3oBaHa B Moxayine Modbus-RTU,

TEJIEMETPUH, APXUBE U T. 1.

YartStudio mMo3BOJISIET OCYIIECTBUTH AKCHOPT CHUCKA IEPEMEHHBIX JJs MOCIEAYIoUIel HHTerpanuu B

IIPOAYKTHI APYTUX KOMIIaHUH.

@ LSH-
fnasmas  Mepemenmsie nonssosarens  Bua

c=] a — e AsTomatvueckuii pacuer agpeca
y & @ B e
P S I'Iep:;:/vam {9 PyuHoii pacuer appeca
CAUCOK  NEPEMEHHYIO |MEPEMEHHBIX ™ agpeca
Mepemey g Mpocras Tabanua (xlsx) Mamsre
&8 Crpyxtypa npoexta B mySCADA k | | [@ Csoiicrea npoexra X | B Control X
HY B 3 @ B Weintek | OcrosHas PacnpegeneHue namati

o ‘ I MocneposatensHsie noprsl Brytpen

Pucynox 18. MeHI0 3KCIIOPTa CUCKA NePeMEeHHBIX

B nyHkTe OCHOBHOro MeHIO «ODKCHOPT MEPEMEHHBIX» MOXHO BBIOpPAaTh (OpMAT BBIXOJHBIX JAHHBIX U
OCYILIECTBUTh 3KCHIOPT. B 3aBucuMOCTH OT BbIOpaHHOro ¢opmMara OINpEIESEHHbIE B PYYHOM pEXKUME

TepeMeHHbIe OYyT COXpaHEHHI B (pailyl Ha TUCK.
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12.2 Modbus RTU Master

Pa6ota Modbus RTU ocymiecTBisiercs uepes mociaenoBaTebHble TOPTh KOHTPOJUIEpa.
B Ta6uaune 10 ykazano 0603Ha4eHHE IOPTOB.

I[Topr COMI1 xectko 3anmeiicTBoBaH s oOMeHa co BcTpoeHHbIM GPRS momemom u B chnmcke He

0TOOpaxkaeTcsl.
| COM2 RS485-1
Paboun# npotokon: RTU MASTER v
| COM3 RS485-2
Paboun npotokon:  RTU SLAVE v

Pucynox 19. ba3zoBas HacTpoiika nocJjea0BaTeIbHbIX NOPTOB

st kaxxJ10ro mopTa JOMyCKaeTcsl TpU pabounx pexxuma, KakKIblid U3 KOTOPBIX Oy/IEeT pacCMOTPEH JaJiee:

e Modbus RTU Master
e Modbus RTU Slave

e [losp30BaTeNbCKUN MPOTOKOI

Ta6auuna 10. IociaenoBatesibHbIE NOPTHI

HNMmenoBanue Pacnoso:xxenue O003HaYeHHE B TPpOrpaMmme
COM1 3apesepsupoBaH 111 GPRS monema 1
COM2 WzonupoBanuslii (*) mopt RS-485, knemmsr 25, 26 2
COM3 W3zonupoBanHbli (*) mopt RS-485, knemmer 27, 28 3

(*) mocnenoBaTenbHBIE TOPTHI KOHTPOJIIIEPHI U30JUPOBAHBI OT LI€TIEH BHEITHET0 UCTOYHHUKA MMUTAHUS U
MoAyJiel paciupenus. Mexay nocienoBaTelbHbIMU OPTAMU U aHAJIOTOBBIMH BXO/IaMHU LIENU HE
M30JIMPOBAHBI.
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12.2 Modbus RTU Slave

B pexume Modbus RTU Slave nocnenoBaTenbHbIil TOPT IPEIOCTaBIsAET JOCTYIl CTOPOHHUM YCTpPOICTBaM K

3aMMCH/YTEHUIO TAHHBIX MAMSITH KOHTPOJUIEpa.

st mpaBunbHOTO Mcmonp30Banus pexkuma Modbus RTU Slave B mpukiagHoil mporpamMmme HE0OXO0IUMO
yKa3aTh JIOKAIBHBIN aJIpec YCTPOMCTBA U PEKHUM pabOTHI TociienoBareapHoro nopra (Puc. 20).

71 70
SerialPortParam MBRTUS

Port PortPar Epe————12 PortPar
DataBits [ 10] DevAddress

Parity
StopBits

Baudrate

Pucynok 20. Hactpoiika napamerpos Modbus RTU Slave

B ©Onoxe SerialPortParamCOBALT yxa3biBaerca ycinoBHbli HoMmep mnopra (Tadmmma 10), u napamerpsl

obmeHa:

DataBits — Kop yncna 6ut B ciioBe oOMeHa
Parity — Pexxum wetHoCTH

StopBits —Yucno Cron 6ut

Baudrate — Ckopoctb 0OMeHa

[TonpoOuas naopmalus Mo KomaHaam coaepxkutcs B onucanuu nporpammuposanus [IJIK Cepebpym

B npumepe (Puc. 20) DataBits = 0 (8 6ur), Parity = 0 (uer 6uta yetHoctn), StopBits = 0 (oguH crtom OuT),
Baudrate =7 (ckopocts 0omena 57600 60).

[Ipu mnonyuenun xoppekTHsix Modbus RTU 3ampocoB Ha ykazanublii nmopt COBALT aBToMaruyecku
CT'€HEpPUPYET U OTIPABUT OTBET. YUACTHUS MPUKIAIHOM MPOrpaMMbl HE TpEOyeTCs.

VYyactok Koja, MoKa3aHHbBIM Ha mnpumepe, Pue. 20, Oyaer BBINONHEH JUIIb B CaMOM Hayaiie pabOThI
[POrpaMMbl, COOTBETCTBEHHO MapaMeTpbl pabOThl IOCIIEIOBATENLHOIO IOPTa YCTAaHABIMBAIOTCS Ha BCEM

MPOTAKCHHUU BPEMCHHU KHU3HHU ITPOTpaMMBI.

[Ipy HeoOXOIMMOCTM HW3MEHUTh CETEBOW aJpec WM peXUM COEIMHEHHUs MoTpedyercs nepe3arpyska
MIPUKIIAIHOM MpOrpaMMbl KOHTPOJLIEPA.

Modbus RTU Slave kontposmnepa COBALT noanepkuBaer Tojbko KoMaH bl ureHus/3anucu Holding
peructpos (komanasl 0x03, 0x06, 0x10).
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RTU Master
Vs DJeKTPOIPUBOLL W3mepurens

E i =, DKpaH COEIMHHUTE
ij { TONBbKO B Hayane

TToakrouenue

BEIOMOT0
KOHTpOJLIEpa

A B

Buemnui wim
BHYTPEHHUI 120R
COrJlacyouui

TonkmoueHune rIACYIoTIH
pesucTop

BEJIOMOr0o
KOHTpOJIIepa
Puc. 2 Iloaxmouenne k mmHe Modbus RTU

Ha Puc. 2 noka3zana npuOimu3uTenbHas cxeMa NoakiodeHus ycrporcts B mmHe RS-485 (Modbus RTU). B
KauecTBe BeAylIero ycrporcraa Beictynaet konrposuiep COBALT — COM3.

[Tockonbky B JaHHOUN KOH(UTYpaluy BeAyIUH PU3NYECKH PACIIONOKEH B CaMOM Hauaje IIWHBI, TO Ul opTa
COM3 Bxuirouaercs coraacyrouuit pesucrop 120 Om. [l aToro ycranasnupaercs Jpkamiep (mos. 4, Puc. 1).

Hpyroit koutposep COBALT noaxitouaercs K muHe yepes nopt COM2.

Ha oxoneuHoMm ycrpoiictBe (B JaHHOM mpumepe 3T0 V3Mepurtenb) Takke AOKEH OBITh IMOIKIIOYEH
COIJIACYIOIIUI PE3UCTOP.
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12.2.1 Modbus RTU Master

Ecu COM nopT ckoHpUTypupoBaH B MPOEKTE B KaueCTBE Benyiiero ycrporcrea Modbus, To aBToMaTuuecku
MHULMAIU3UpyeTcs nporpamma oomena no cetu Modbus RTU.

Kondurypamus ganHo# mporpaMMbl OCYIIECTBIISETCA Yepe3 MPUKIATHYIO IPOrpaMMy MOIb30BaATEIIS.

Ha Pucynke 22 npuBesieH npuMep nporpammsbl HacTpoiiku oOMeHa yepe3 nmopt Modbus RTU Master.

MBRTUMHRRead

SerialPortParam
Port PortPar
DataBits
Parity
StopBits
Baudrate

Pucynok 22. Konpurypauus oomena Modbus RTU Master

JIiist KaKI0ro KOMMYHUKAIIMOHHOTO cioTa (KoMaHza It 0OMEHa) MOXKET OBITh OTpe/IeieHa CBOSI YHUKaIbHAas
HaCTpoOilKa MOCJIEeIOBAaTEILHOTO TopTa. B psige ciydaeB Takoi MOJIXOJ MO3BOJSET OPraHU30BaTh HECKOJBKO
RTU cereil, paboTarouux napauieabHo.

B mpumepe HacTpoiiku mopTa He H3MEHSIOTCS B ucnosb3yercs mopt COM3, 19200 6ox B popmare 8N1 (610K
82 — SerialPortParam).

Komanpna 83 — MBRTUMHRRead xoundurypupyeT KOMMYHHMKAIIMOHHBIN CIOT Juid urteHus rpynnsl Holding
pPErucTpoB M3 ycTpoicTBa 1o cereBomy anpecy S5 (Nodeld). Anmpec mepBOTO perucTpa Ha YAAICHHOM
ycTpoiicte Toxke 5 (NodeAddress). Jlanabie OynyT MPOYUTAHbI B TIOJIb30BATEIBCKYIO ITepeMeHHyto bufl.

OOparute BHUMaHKE, YTO JIMHA 3arpoca OepeTcs paBHOM JJIMHE MOJIb30BaTEIIbCKOM nepeMeHHou bufl, T. e. 32
CIIOBA.

JIist JaHHO¥ KOMaH/IbI OTIPEICNICH TaliMayT OTKJIMKa BemoMoro ycrpoiictBa (Timeout) 100 mc. Ecniu oTknuk He
Oynet nosrydeH, To mporpamma Modbus RTU Master mosroput 3ampoc 2 (Retries) paza.

CraTyc BBIIIOJIHEHUS! KOMaH/1bl paciinpoBeiBaeTcs B Onoke StatusMBDecoder.
AHaJIOrMYHO HACTPOEHA U KOMaHAa 85, 32 UCKIIOYEHHEM TOr0, YTO OOpalleHHe MPOU3BOIUTCS K YCTPOUCTBY

o azapecy 6, HadanbHBIN aapec peructpa 100.
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Bce 3ampochl gensTcs 1Mo MCHOJIB3yeMbIM UMH moptam. Kaxaprii mopt oOpabaThiBaeTcsi WHIUBHUIYAIHHO.
3anpockl, 3alpoIIeHHBIE B IPOrpaMMe IS OpTa, cleayroT noouepeano (Puc. 23).

[Tpr HEOOXOIMMOCTH 3ampoCc MOXKET OBITH MPOIyIIeH, eciu BXoj Enable mpu Havame oOpaboTkm 3arpoca
paBeH «0».

OTIII0YEHHBIH WM aBapUHHbIH CIIOT

—r

Ouepenpb cioros aiist nopra COMx

~

Yucs1o NomeITOK B nayaio (1)
ITonbITKa MOBTOPHOTO

3amnpoca

TIPEBLIIICHO

IMay3a 10xTO

OTBET nosyyeH B navao (1)

v

Oxunanue
I/IHI/IHI/IaJ'II/ISaHI/Iﬂ mopra HpOBepKa qucia IoOBTOPOB

OtnpaBka KOMaH/ (bl ABapuiiHOE OKHIaHHE

Oxunanue oTeeTa 3anuck pesyabrara

Pucynok 23. Pa6oTta cJ10TOB H [HarpaMMa cOCTOSIHHH KOMMYHHKAIHOHHOTO CJI0TA.

Take clIoT MpomycKaeTcss B TOM Ciydae, €CJd BCE MOMBITKU MOJYYUTh OTKIUK OT YAaJE€HHOTO yCTpPOWCTBa
OblT HeynauyHbIMU (coctosiHue S). Ilaysza, B TedeHHe KOTOpOM CIOT HE OymeT 3aJeCTBOBaH, KaK IPaBUIIO
paBHa JECATH TauMayTaM JiJIsl TAaHHON KOMAaHJbI.

[Ipu ycmemHoM 3aBepiieHHH TMPOIEAYphl OoOMeHa (cocTtosiHue 6) mporpamMma MeperzeT K oO0CTy>KUBaHUIO
CIJICAYIOIIETO 10 0OYePEeIH CIIO0TA.

O06paboTka ouepean 3arpoOCOB MPEKPAIIACTCS €CIM KOHTPOJUIep nepexonut B cocrosiune Ctomn. Kpome Toro,
ouepeb cOpachIBaETCsI MPH KAXKIOM HOBOM 3aITyCKe KOHTPOJUIEpa.

3anpoc MOJTHOCTHIO YIAIETCsl M3 OYepen B cirydae, korjaa Enable paBusiercs False Ooiiee uem msiTh CEeKyHI.
[TockonbKy cyMMapHasi AJMHa OYepeIu 3alpoCcoB OrpaHnyeHa 32 — TakuM 00pa3oM BO3MOKHO OpPraHU30BaTh
0OMeH ¢ 0oJIbIIIel CyMMapHOU JUTMHOHM OYepeIn.
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12.3 [lonib30BaTeIbCKHE IPOTOKOJIbI

B xontposmepe COBALT npeagycmorpen APl s camMocTOsITENBHOTO IpPOrpaMMHUpPOBaHUS IMPOTOKOJIOB
oOMeHa yepe3 I0CIeJ0BATENbHbIE OPTHI.

[Ipy HEOOXOAMMOCTH HCIOJIB30BAHUS COOCTBEHHOIO MPOTOKOJIA (MJIM KaKoro-iuOo M3 IMOCTaBISIEMBIX B
cocTaBe OMONMMOTEKH PYHKIMOHAIBHBIX OJIOKOB) HEOOXOMMO B OKHE OcHOBHOTO pexkuma COM noptos (Puc.
19) Bb1OpaTh NyHKT «llonb30BaTENBCKUN TPOTOKOI.

API paccuntan Ha ucnosib3oBanue si3pika C-Yart ¥ COIEPKUT cleayromue QyHKIUU:
[TonbITKa OTKPBITHS OPTA € 3aJJaHHBIMUA ApPTyMEHTAMM.
port_open (port, baud, flags)

B npouiecce BbINoOJIHEHUS! JAHHOM KOMaH bl ONEpallMOHHAsl CUCTEMa MPOBEPST MPaBUIbLHOCTh KOHPUTYypaluu
nopta (pexum «llonab30BaTeNbCKUIl MPOTOKOJ»), AOCTYHHOCTh IOpTa (IOPT HE YK€ HE OTKPHIT) U
KOH(UTYpHUPYET MOPT B COOTBETCTBUU C 33JJaHHBIMU B KOMaH/I€ IapaMeTpamH.

3HavyeHNe mapaMeTpa port T0JDKHO ObITh paBHO Koay nopta (Taoda. 10).
baud — 3nauenue ckopoctu ooMena: 9600, 19200, u 1.1.

[ToanepxuBaroTCst CleAyIONIe 3HaUeHUS:

e 1200 6ox
e 2400 60ox
e 4800 601
e 9600 6ox
e 19200 6onx
e 38400 60on
e 57600 601

e 115200 60ox

flags - dutoBoe nosie KOHGUTrypauu

outsI 31-3 our 2 ourl | 6ur0
3ape3epBUPOBAHO STOPB Parity
STOPB: 1 — nBa cTomoBeIX OuTa; 0 — 1 CTONIOBEIN OUT
Parity: 0 — ner yetHocty; 01 — Heuernslit pexxum; 10 — UeTHblil pexum

B cnyyae ycnemHoro oTkpbITUs nopTa GyHKIUS BEpHET 3HaUeHue 1.
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B cnyyae ommOku 3HaueHust OyayT:

e -] —MmopT yX’e OTKPBIT

e -2 — HEKOPPEKTHBIA PEKUM NOPTA
Jii 3aKpbITUS IOPTa UCIIOJIb3YeTCsl QYHKIMS port_close(port)
port — aHAJIIOTUYHO port_open

Bce coeauHeHms chenaHHBIE paHee pPa3phIBAIOTCS, MapameTpbl cOpacwiBaioTca. Ecnm mopr Haxomwics B
peXHUMe MpuemMa Wi Iepeadn JaHHbIX, TO padoTa OyieT OCTaHOBJIEHA.

port_check (port) — ipoBepsieT Tekymuil pexxuM noprta. OyHkius Bo3Bpaiaer «1», ecian mopt oTKpsIT U «0»,
€CIIU TOPT 3aKPBIT.

port_send (port, address, len) — pyHkius oTpaBKky COOOIIEHUS Yepe3 MOCICI0OBATEIbHBIN TOPT
port — HHJIEKC TIopTa JIs OTIPaBKU cooOmieHus. [lepen oTrpaBkoi MOPT MOJHKEH OBITh OTKPBIT
address — agpec B mpoctpancTBe oneparuBHOM namsatu (Tabu. 8) roe Haxomutes cooOiieHne

len — mymHA cooOIIeHMs B OaiiTax

@yHKIMS BO3BpAIACT:

e () - oTmpaBka Ha4YaJIaACh

e -1 —omuboYHBIN TOPT

e -5—OnpaBka He yanach, NepeAaTyYNuK 3aHAT
e -6 — Omudka paboTsl HOpTa

port_receive (port, address, len)
port — HHJIEKC TIopTa IS IOJy4YeHHs cooomenus. [lepea mpueMom mopt A0KEH OBITh OTKPHIT
address — agpec B mpoctpaHcTBe oneparuBHOM namsatu (Tabm. 8) rae Oymer HaXoAUTHCS COOOIICHUE

len — qmHa cooOIeHNs B OalTax

Jlst mabOopMAaIK O TEKYIIEM CTaTyce MprUeMa Wi Mepeaadn MpeayCMOTPEHbI (PYHKITUH:
port_transmit_status (port) — IpoBepKa oUepeu nepeaadn

port_receive_status (port) — IpoBepKa o4epeiu mpruemMa

DYHKIIMK BO3BPAIIAIOT YHCIIO OANT, OCTABIINXCS K IPUEMY WUITH TIepeaaye.

0-— 0O3Ha4acT, 4TO OoIIcpalnus 3aBCpUICHa
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OTtpunarenbHOE YUCI0 0003HAYAET OLINOKY.

stop_port_receive(port) — OCTaHABIMBACT IIPUEM JIaHHBIX. port_receive_status() Oyaet Bo3ppamats 0.
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12.5 USB noprt Yart Studio

Jia noaxmouenuss K COBALT ucnonbiyercst BctpoeHnHslid USB nmopt (me3. S Puc. 1). [Ipu noakmoueHun
IIK B cucreme nosiutcs nonosinutenbubiii USB-COM nopr.

OC nomxHa omnpeneinuTb HOBOE YCTPOUCTBO («Yempoiicmeo ¢ nocnedosamensvuvim unmepgpeiicom», Puc.
26).

B npouecce ycranoBku Yart Studio 1ocTyneH pexxum aBToOMaTH4eCKO HacTpoiiku ApaiiBepa uist USB nopra
KOHTpOJUIEpa.

v @ Noptei (COMu LPT)
@ Mocneaosarenshbiii nopt (COM1)
ﬁ YerpoiicTeo ¢ nocneaosatensHbin MHTepdericon USB (COMY)

Pucynox 26. Ilonxnwouenne COBALT k IIK yepe3 USB nopt

Hoctyn k nanaeiM COBALT Oynet ocymectBisaTbes uepes npotokos Modbus-RTU mo aapecy 1.
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13. Pabora c nepudpepruiiHbIMU MOAYASIMU KOHTPOJLJIEPA

13.1 AHas10r0BbIE BXO/bI

B COBALT pgocrymHBI YeThIpe JMHUM aHAJIOTOBBIX BX0JOB, Puc. 27. B 3aBucumoctH OT KOH(pHUTyparuu
BO3MOXHBI CJIEYIOLUE PEKUMbI U3MEPEHUS:

e lI3MepeHHe BXOJHOTO HaNPSKEHUS
e lI3MepeHue BXOJHOTO TOKA (IIPU MOJKIIOYEHUH BHEIIHETO HArPy30UHOTO PE3UCTOPA)
e lI3MepeHue MOAKIIOUEHHOTO COIIPOTUBIICHUS

o  HMmwuramus AUCKPCTHBIX BXOI0B

[lepexitoueHne peKUMOB pabOThl AHAJOTOBBIX BXOJOB OCYIIECTBISIETCS INPU MOMOILM HEepeKroyaTesne,
pacIioIOKEHHBIX Ha TuTaTe KoHTposuiepa. llepen mepekimoueHneM yOemuTech, YTO MHUTAHUE KOHTpOJUIepa |
BHEIIHUX LIETIEeN OTKIIIOYEHO.

Ha Puc. 44 noka3zana cxema KOMMYTAIli{ aHAJIOTOBBIX BXOJIOB.

Yerplpe KaHasia MOTYT OBITh CKOH(UTYpHpOBaHBI B au((EpeHIUATEHOM ¥ YHHIIOISIPHOM PEKUME.
JuddepeHnnanbHpIil pexkuM NpeHa3HAYCH T U3MEPEHUS BETMYUHBI BHEITHETO COMPOTHBIICHHSI U MOCTOBBIX
cxeM. M3Mepenue Toka 1 HapsDKEHUS BBITOIHIETCS B YHUIIOJISIPHOM PEKUME.

Cxema M3MepeHus: BHEIIHETO COIPOTUBIICHUS UCIOJIb3YET BHYTPEHHUE MPEIIU3NOHHbBIE PE3UCTOPHI B KAUECTBE

OTIOPHBIX 3HAYCHHH. B 3aBUCUMOCTH OT TpeOyeMoro auarna3oHa U3MEPEHUsT BEIOMPAIOTCS OMOPHBIC PE3UCTOPHI
1K mam 100K Owm.

Do3cCoL &

%\

www.cepebpym.pdp

CEPEBPYM

COBALT

Status/Power
L]

~

Pucynox 27. AHaioroBbie BX0/Jbl KOHTPOJLIEpa

HepeKJ'IIO‘—IeHI/Ie CXCMBbI AJId U3MCPCHUA HANIPSHKCHUA U COITPOTHUBIICHUSA OCYHICCTBIIACTCA aBTOMATUYCCKHU.
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Ha PucyHnke 28 noka3zaHbl BO3MOXHBIE CXEMBI MTOAKIIOUYECHHS BXOJHBIX CUTHAJIOB K AaHAJIOTOBBIM BXOJIaM:

Ha Cxeme 1 usmepsiemoe conpotuBienne Rm noaximtouaercss k aByM Bxoaam All u Al2. OcraBumiascsa mapa
BXx0J0B Al3:Al4 MOXeT HCIOBb30BaThCA I MOMKIIOYECHHS €Ie OJHOTO pe3ucTopa, auddepeHnrnaibHOro

HAIPSLKEHUS WK JUISl U3MEPEHUS IBYX OJTHOTIOJISIPHBIX HANPSKEHUH (TOKOB).

[lepexmouatenu pexxumoB ALl BbIOMparoTCs B COOTBETCTBUHM C auarpammoil crpasa. IIpu makcumanbHON
BEJIMUMHE H3MepsieMoro compotuBieHuss MeHbiie SK Owm BbIOMpaeTcss JeBbI KpaWHUM TEPEKII0OYaTelb
(cootBerctByeT 1K OMy). B cinyuae, koraa usmepsieMoe CONMPOTHBIICHUE MOXKET MPEBBIIATh 3HaueHHe B SK Om
HE00X0IMMO MOAKIIOUNTE onopHbIe conpoTuBiieHus B 100K Om (cpenusis nmo3unus nepekioyaTens).

B HacTpoiikax aHanoroseix Bxo0B Yart Studio He00X0AMMO BbIOpATh PEXKUM U3MEPEHUS COPOTUBIICHUS.
Pesynbrar npeoOpaszoBanus 3anucsiBaercs B Al1(3) B Omax.

Cxema 2 (Puc. 28) cooTBETCTBYET MOAKIIOUEHUSAM JUISl U3MEPEHUS HECUMMETPUYHOIO HanpspkeHus. Kaxaplit
U3 YEThIPEX KaHAJIOB MOKET ObITh CKOH(PUIypHUpOBaH TakuM oOpa3zoM. [Iporpammubsie HacTpoiiku Yart Studio
KOH(UTYpUPYIOT BHYTPEHHHME AJITOPUTMBI pacueTa TakK, 4TOObI pe3ysbTaT M3MEPEHUH ObLI IpPEJICTaBiE€H B
Bousprax.

AHaOrMYHBIM 00pa30M OCYILECTBISETCS HM3MEpEHHE BXOJHOro ToKa. AHajoroBelii Bxon (Cxema 3)
KOH(MUTYpHUpYETCsl B pPeKUME U3MEPEHUSI BXOJAHOTO HANpsKeHUs!, GOPMUPYEMOTO Ha HArpy304HOM pPE3UCTOPE.
Jlia obOecnedyeHus yHUGUKALUUA C JPYTUMU HPOMBIIUIEHHBIMH YCTPOWCTBAMU JJISi CONPOTHUBIICHUS HAarpy3Ku
PEKOMEHAYETCsl YyCTaHABJIUBATh MOCTOSIHHBIN pe3uctop 250 Om.

Bxonbl KOHTpOJUIEpa MOTYT paboTaTh B pexume usmepenus nuddepennuansuoro conporunieHus (Cxema 4).
B kauectBe mpmmepa mpuUBEACH H3MEPUTEIBHBI MOCT (Hampumep TEeH30IpeoOpa3oBaTelb), BO30YKIEHUE
KoToporo ocyuiectpisiercs ot Bxoaa AIN1 uepes nocnenoBarensubie pesuctopsl 1K wim 100K, B 3aBucumocTu
OT I0JIOKEHHSI BCTPOCHHOTO TepEeKIIoyaTes.

Kax mpaBuio TenzomnpeoOpa3zoBareny HCHOJB3YIOT OoJbliiee pabodee HampspKeHHe BO30yKaeHus. B manHOM
puMepe MOCT TOJIKIIIoUeH K JuHuu +24B gepes pesuctop 1K Om u3 pacdera, yTo majeHne HANpsDKEHHS Ha
AINI1 cocraBurt 5B.

C yderoMm TuUnoBoro kosdpdunueHTa npeodpazoBanus TeHzoMmocra 2MB/B BxoqHON nuana3oH mojiydyaeTcsl Kak
5*2mB = 10MmB. Tlpu pa6ote ALIII ¢ MmakcuManbHbIM KOA(DPHUITUEHTOM yCUIIeHUs AUamna3oH pazouBaercs Ha 10
MB / 0.0078 mB = 1280 ycnoBubIx oTcuetoB ALIII.
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HpI/I HpOCKTI/IpOBaHI/II/I CXEM C HUCIIOJIB30BAHHUECM AaHAJIOTOBBIX BXOI0B CH@I[yCT y}leJ’II/ITB BHUMAHHUC CJ'IG)IYIOIHI/IM
0COOEHHOCTSAM CXEMBI;

v’ Pe3UCTUBHBIE JATUMKHU JIOJDKHBI H3MEPATHCA B U PepeHInaIbHOM pexume 1o cxeme Puc. 55

v' MOHTaX TIPOBOJIOB COCJAMHEHUN C PE3UCTHBHBIMU JATYMKAMH JOJDKEH OCYHIECTBIIATHCS Ha
MaKCHUMaJIbHOM pacCTOSIHUM OT CHJIOBBIX KaOeseil, ocoOeHHO mpeoOpa3oBaTesiel 4YacTOThl U
BBINIPSIMUATEIIEH

v" OOIHi CUrHAJI TOKOBBIX JAaTYUKOB JOJDKEH OBITh COeIMHEH ¢ KiieMMoi G-Al

| . Slaue) | i
S| An@)
Q|AIGND| B!
2 . Vin< 10B ® NI -
T Qlaignp| 77
@ ! Olans | s
3 1 1500n S| Al GND
) 1K wnn 100K, B 3aBHCHMOCTH Brenrnee
OT THITa MOCTA BO30YK/ICHHE
D S I
2 — Q| An
SOl AB -7 [o[ofo
Sl Al -
O | Al GND L2 folole

Pucynox 29. YcraHoBKa pe:KMMOB aHAJI0T0BOI'0 BX0/a

JanpHeimas paboTa ¢ aHaJIOTOBBIMU BXOJaMu BbITosiHseTCcsl B Yart Studio. J[ist KaXI0ro U3 MCIOIB3yeMBbIX
aHAJIOTOBBIX BX0JIOB HEOOX0AUMO BbIOpaTh TpedyeMblil peskxum padboTsl, Puc. 29.
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|+#*] AIN | |~]| DIN | |~“]| DOUT
BxopgHoii ananason:
[0-10K] -
i

Wma:
AIN_1

Andd. nzmepenne: D
Wma:
AIN_2

Wma:
AIN3 [ AIN3

Max exoaHoe
Tl e
ov
Andd. wamepenne: | |

Wma:
AIN4 g

Max xogHoe
e
1ov

AIN1

Tun curnana:

R Conporvsnenue M

AIN 2

BxoaHoi ananason:
[0-10V] -
i

Tun curnana:

U HanpaxeHnue M

Bxoanoi ananason:
[0-10V] -
i

Tun curnana:

U HanpaxeHrue M

Pucynox 29. YcraHoBKa pe:KMMOB aHAJI0T0BOI'0 BX0/a

Ha Puc. 29 ananorossie Bxojpl 1:2 ckoHpUryprpoBaHbI B pexume uMepeHus conporuienus, AIN3 u AIN4
OyAyT OCYILECTBISATh U3MEPEHUE BXOHOTO HANPSHKEHUS WK TOKa (IIPH MOAKIIOYEHHOM BHEIIHEM PE3UCTOPE).

OxHo xoHpurypanuu Yart Studio Taxke MOKa3bIBAaeT IMOJIOXKEHUE NEpeKIovareiel Ha IuiaTe KOHTPOJUIepa,
COOTBETCTBYIOIIEE BEIOPAHHOMY PEXKUMY.

B pexume nsmepenuss conpoTUBICHHUSI HEOOXOAUMO OLEHUTh BOZMOXKHBIN TUana3oH U3MEPsSEeMbIX 3HAYECHUHN U
BBIOpATh COOTBETCTBYIOLUHN PEKUM PaOOTHI MOTYJISI.

He pexomenayercsi 6e3 HeoOXOAMMOCTH BBIOMpATh IMIMPOKHE Auamna3oHbl umepenudt (0-75K; 0 - 10M)
IIOCKOJIBKY TOYHOCTb OINPEENICHUS] BXOJHOIO CONPOTHUBIICHUS OYyIEeT HU3KOM - cTapalTech BHIOMpATh Y3KHE
Jarna3oHbl, COOTBETCTBYIOIINE MMOJKIOYAEMbIM K KOHTPOJUIEPY JaTUHKaAM.

Hanpumep nmns Pt1000 pasymubiM auamnazoHom usmepenust Oyner 0 - 3K - 310 oOecneuut usmepeHue
TeMIlepaTypbl B Haubojiee TUIIOBOM MOJIOCE 3HAYEHU.

Brixona kax1oro kaHaia — 4rCJIO C TUTABAIOIIEH TOYKOU B popMarte u3mepsieMoit Bennuuuel, Puc. 30.

112

A1 COBALT
ALO1T: AIN_1
Al.02: AIN_2
ALO3: AIN_3
Al.O4: AIN_4

Pucynoxk 30. YcTaHoBKa pe:KMMOB aHAJIOTOBOI0 BX0/1a

HaprDKGHI/IG BbIPAXKACTCA B BOJ'II)TaX, BCJIMYMHA COIIPOTUBJICHUSA BbIPAXKACTCA B Owmax.
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13.2 /luckpeTHbIe BXObl

K xontpomiepy COBALT MOXeT MOIKIIOYATHCA OO MIECTH JIMHUM TUCKPETHBIX CUTHAJIOB C HOMHHAIBHBIM
HanpspkeHueMm «ior. 1» 24B. Kaxnaeii w3 BxomoB (Puc. 31) MokeT HCHOJB30BaThCA B PEKUME
aBTOMAaTUYECKOTO HU3KOCKOPOCTHOTO CUETYMKA UMITYJIHCOB (MakcuMaibHas yactota nojacuera 100 I'm).

JlMcKpeTHbIe BXOIBl KOHTpOJUIEpAa - OWIIOJISIPHBIC, MOMICP)KUBACTCS YIPABICHHUE TIOJOKUTEIBHBIM U
OTPHUIIATENIbHBIM TOTeHIHanamMu. [lockoibky oOmuii MOTeHIMANl JMCKPETHBIX BXOJOB OOBEAMHEH -
YIOPaBISAIOMUN TOTEHLIUANT JIOJKEH ObITh OJMHAKOBBIM JJIsl BCEH TPYIIIbI BXOJOB.

Bxoast DI1:DI2, DI3:DI4 u DI5:DI6 ucnons3yroTcss Kak BXOIbI JJII BCTPOCHHBIX (AIMapaTHBIX) MOIYyJIEH
cueTa/3axBara, MO3BOJIIONINX 00pabaThIBaTh CUTHAIIBI OT BRICOKOCKOPOCTHBIX TATYUKOB CKOPOCTH.

&

€
CEPEBPYM

COBALT

www.cepebpym.pd

=== 10..28V 4W Status/Power

= T

Pucynox 31. /IluckpeTHbIe BX0JbI KOHTPOJLIEPA

IloaxiroueHre BHEIIHUX CUTHAJIOB K BXoJaM DIX TOJDKHO BEIITOJHATHCS IO cxeMe, Puc. 32

©| DIx
'J_ ©| DIx
T ©| G-DI

©| DIx
J‘ ©| DIx
_—I_ ©| G-DI

Pucynox 32. CxeMa NoAKJII0YeHHS TUCKPETHBIX BXOJI0B

Hactpoiika pexxuMOB pabOTHI JUCKPETHBIX BXOJIOB OCYyIIECTBIIsIETCs TpH oMoty Y art Studio (Puc. 33)
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| AN | ] DN | 7] pouT

DIN_1

Hanmerosanve: DIN_1
Tun curHana: ¥ Cuerunx (annaparHeii) -

Mo cnagy:

[ DIN.2

DIN_3
Haumerosanve: DIN_3

Tun curHana: D AvickpeTHeiA -

DIN_4
Havnmerosanme: DIN_4

Tun cursana: D AvckpetHe -

DIN_5

Hanmerosanme: DIN_S
Tun curnana: JF 3uxozep e

Mo cnagy:

[ DIN_6

Pucynok 33. luckpeTHbie BX0bl KOHTPOJLIepa

Pexxum «/luckpeTHbiity - OOBIYHBINA pexuM padoThl. Brixoa 610Ka oTpakaeT TEKyIlee COCTOSTHUE TUCKPETHOTO
BXO/1a.

B pexume «Cueryuk (CHCTEMHBIN)» BBIXOJOM Oyioka OyzneT SBISATbCS uuciao Int, paBHoe wyHClTy
JNETEeKTUPOBAHHBIX Mepexo10B oT Jjor. 0 k jor. 1. [lyig KoppeKTHOH paboThl BXOJa B TAKOM PEXHMME YacTOTa Ha
BXOJI€ HE JT0JpKHA npeBbimath 100 I

H606XOI[I/IMO OTMETHUTDH, 4YTO pa60Ta CUCTUYMKA HMMITYJIBCOB HE 3aBHCUT OT TCKYLICTO BPEMCHU BBIIIOJIHCHUA

MIPUKIIAIHOM MPOrpaMMbl OJIB30BATENS.

[Ipu ucnonb30BaHUM alMapaTHbIX CYETYUKOB KOH(PUTYpaLHsl OCYLIECTBIISIETCS ITPU IOMOIIM BEIOOPA OTHOTO U3
TpeX BO3MOXKHBIX PEKUMOB padoThl, Puc. 34.

Kaxxaplii u3 Tpex cueTYMKOB HACTpauBaETCs JAJIsl padOThI B OJJTHOM U3 TPEX PEKUMOB

WNukpemeHTabHbIN 3HKOAEP. B 3TOM pexkume Ha KaKIblil CUeTYHK MOJAKIII0YAOTCs ABa curHaia: A:B k o6oum
KaHaJIaM BXOJIOB BBICOKOCKOPOCTHBIX CYETUHMKOB, Puc. 35.

B 3aBucumoctn ot HaIpaBJICHHA BpalllCHUS BaJla 3HAYCHHUEC CYUCTUYMUKA 6yI[CT YBGJ'II/ILII/IBaTI)CSI/YMCHI)IHaTI)Cﬂ
MMPONMOPHHUOHAIIBHO CKOPOCTH BpalllCHUS.

AnnapatHble CYETUYUKH MMEIOT Pa3psiAHOCTh 16 OUT, MO3TOMY B peKHUME PHKOJepa Tpedyercs anbHeuias
00paboTKa /It MPEOTBPAILICHUSI TIEPETIOTHEHUS 3HAUYCHHUS.
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|| a4 oin | ] pout

DIN_1
Havmerosanue: ' DIN_1
Tun curxana: I 3axear hd
Mo cnaay: ] Basa: 1000 mkc EI
1000 mxc |
DIN 2 100 mkc
10 mke
DIN_3 1 MKc
Hawmerosanune: DIN_3
Tun cursana: iy Cueruuk (annapathbii) -
Mo cnaay:
DIN_4
DIN_5
Hanmerosanune: DIN_5
Tun curxana: = SHKoaep M
Mo cnaay:
DIN_6

A1 COBALT
DI.01: DIN_1 [2]
DI.02: ---

DI.03: DIN_3
D1.04: ---

DI.05: DIN_S
DI.06: ---

Pucynok 34. Kondurypauusi 1 ncnoJib30BaHue annapaTHbIX C4eTYNKOB

ITuTanue sHKOCpA

DI1,3,5

Jlunus A

DI2,4,6
G-DI

%)%ll%)

Pucynok 35. IlogkiioueHue MHKpPeMEeHTAJIbHBIX JHKOEPOB

"CdaeTuunk (anmmapaTHBIN)" — PEKUM TOXO0X HA PEKUM SHKOJZIEpa 32 UCKIFOYEHHM TOTO, YTO HET OMpEICIICHHS
Harnpasiienus. Kontposep cuurtaer unciao mepexonoB curHasa w3 0 B 1 (wmm 1 B 0, B 3aBUCHMOCTH OT
BBIOPAHHOM MOJISIPHOCTH).

[Toaxmouenue ocyiecTBiseTcs no cxeme, Puc. 36.

IuTanue JaTUMKA ® DI1.3.5
| ® DI2,4,6
g F Ol G-n1

Pucynok 36. IlogkaiouyeHne CKOPOCTHBIX TaTYMKOB
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Pexxnm 3axBara. B JaHHOM PEKHUME KOHTPOJUICP OMPCACIIACT JIIUTCIBHOCTE aKTUBHOI'O COCTOSHUSA HA BXOJEC
(Puc. 37).

Ha Brixoge dopmupyercst nBa 3HAYCHUS: UTUTEIBHOCTh aKTUBHOTO coctosinus (Ta) u mepuon (P). Puc. 34 -
0J10K TUCKPETHBIX BXO/I0B.

Pazpemaromias cnoco6HOCTh onpenensiercs 3nadenueM Base: 1 mke, 10 mxc, 100 mxc, 1000 Mkc.

Takum oOpa3om u3Mepsiemasi JUIMTENbHOCTh orpaHuuuBaercs 65.535 mc, 655.35 mc, 6553.5 mc u 65535 Mmc

COOTBETCTBCHHO.

1
\ B nannom npumepe
: aKTHBHBIH ypoBeHb = «1»

Pucynox 37. PaGoTa moayJis 3axBata

3navenus Ta u P 0OHOBISIOTCS HAa KaXAOM IIEPUOJIC CUTHAIA.
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13.4 JIlucKkpeTHbIe BbIXO/bI

CEPEBPVM

COBALT

Status/Power
L ]

<
Y
3
a
©
@
o
@
S

Pucynok 41. /IluckpeTHble BBIX0IbI KOHTPOJLJI€pa

B cocra COBALT BXOmAT uYeThIpe MAHUCKPETHBIX BBIXOJIAa HA OCHOBE ONTOTPaH3UCTOpOB. Kakmpiit

ONTOTPAH3UCTOP UMEET UHANBUIYaIbHYIO U30JIALIUIO.

Ha Pucynke 42 nokaszaHa mperoaraeMasi cxema Mo AKJIF0YeHUsT Harpy3Kd K BBIX0/1aM KOHTPOJLIEpa.

' Bapuant 1 (o6umit ' |
! L

SMHUTTED)

: Bapuanr 2 (00mmii
: KOJLICKTOP)

-h

I S| coLx
O EMx
S| coLx

— 1 ©| EMx

Je
Je

Pucynok 42. [Togk/oyeHne HArpy3KH K THCKPETHBIX BHIX0/IaM KOHTPOJLIepa

Kaxx b1t quCKpeTHBIN BBIXO KOHTPOJUIEPA MOIIEPKUBACT YEThIPE peKuMa pabOTHI:

®  JIMCKPETHBIN BBIXOJ
e BBIXOJ Iporpammusii [HITMM
e BbIX0J anmaparHsiii [IUM

e  BBIXO/JI YIIPABJICHUS CEPBONPUBOIOM
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Hactpoiika pexxuma ocymectsisiercss B Yart Studio B paznene «CoctaB 000pynoBaHus» - «Beixony -
«duckpernslity, Pucynok 43.

| AN | |1 DN | 1] pouT

DOUT 1
Hanmenosanme:  DOUT_1

Tun curmana: %W Warossiii npuso
D Avckpernui
PW M (c i
DOUT 2 3 WM (cncresnsi)
PW WM (annapatheii)
DOUT_ 3 PW Warossii npusoa
Hanmerosanne: DOUT_3

[

Tun curHana: P Warossii npusoa e

[ DOUT 4

Pucynox 43. Kondurypauus 1MCKPeTHOr0 BbIX0Ja

Pexxum pabothel «JlUCKpEeTHBINY MpeanoaaraeT npsMyro TpaHCsauioo 3HadeHus: Bool Ha ¢usnueckuii BeIxoxq
KoHTpoJsuiepa: False — BbikitoueHo, True — BKITIOUEHO.

B pexunme «IIUM (cuctemHblil)» Ha BX0JA (GYHKIMOHAJIBHOrO OjloKa mogaercs maccuB u3 AByx Int. Jlns

ynob6ctBa popmuposanus LIIIMM B coctaB OubIMOTEKH BKIIOUEHBI OJ10KH (OPMHUPOBAHUS MaccUBa yIpaBJICHUS
(PWM, 2PWM,, 3PWM).

Ha Pucynke 44 nokasan npumep ucnosibzoBanus [LI1M.

114

115
PERIOD
L, kel D0.03:DOUT3[2] A1 COBALT]

Pucynox 44. ®opmuposanue IIIUM na Beixoae IIJIK

3nauenne PERIOD cootBerctByer mepuony IIIMM wu 3amaercs B muumcekynmax. DUTY — Benwmumna
JUTUTEIIbHOCTH aKTHBHOTO YPOBHS CUTHaA (B MC).

B pexume "IIMM (Anmaparssiit)" paborta Bbixojna aHasorumyHa pabore “IIporpammuoro IIMM” Ho
paszperaronias crocooHocTh paBHa 10 MKkc. 3HadeHMsl Iepro/ia U CKBaKHOCTH OrpaHuuMBaroTcs 16 paspsgamu.
Takum o00pazoM MakcUMajJbHBIA MEpPHOJ BbIXOJa orpaHuumBaercsa 655.35 wmc. 3HayeHuwe mnepuojna
ompe/ieNisieTcss B OKHE KOH(PUTypaluu AUCKpeTHOTOo Beixoa (Puc. 43).
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13.4.1 Yupasnenue GPRS mogemom.

JuckpeTHbIil BBIXO S5 3ape3epBupoBan s ynpasienus GPRS monemom. [lutanue momema BKIItO9aeTcs: mpu
dhopmupoBanuu Ha BXxojie 6;10ka DOS nornyeckoi e amHMUIIbL.

[Ipu HEOOXOAMMOCTH OTKIIOYEHUST MOJIeMa (JJIsl SKOHOMHH SHEPTUM) WU JyTst ero cOpoca Beixoa DOS nomkeH
OBITH MepeBesieH B cocTosiHue Jior. "0" kak MuanMyM Ha 100 Mmc.
yM
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13.5 [IpuBOAHON KOHTPOJLIIED

B pexxume yrpaBiieHus: CEpBOPUBOIOM KOHTPOJUIEP aBTOMATHYECKU PACCUUTHIBACT MPOQPHITH CKOPOCTH
ABUraresns u GopMUpyeT CUrHalibl ynpasieHus Step/Dir.

K ogHOMY KOHTpOJIIEpY MOXKET OBITH MOJKIIIOYEHO JI0 JBYX MPUBOJIOB, B COOTBETCTBUU cO cxemoil (Puc. 45).

Boixonst 1-2 ynpasisitoT ockto Nel, Beixoas! 3-4 ynpasisitoT ocbto Ne2. [Ipu 3Tom Beixoab! 1 #1 3 A0KHBI
noaxiouatees K BxonaM STEP, a Bbixoab! 2 1 4 ynpapisioT HaIIPaBJIEHUEM BPALLEHUS U MOAKIIIOYAIOTCS K
Bxoaam DIR.

Jljig BKJIIOUEHHUS peKUMa I1aroBoro npuBojaa HeoOxoaumo BbiOpaTh "Lllarossiii mpuBoa" B OKHE
KOH(UTypaly TUCKPETHBIX BBIX010B, Puc. 43.

O6e ocu KoHTpoJUIEpa pabOTAIOT OAHOBPEMEHHO U CHHXPOHHO. PexuMbl paboThl 1 KOOPAMHATHI IEpEMEIeHUN
3a4ar0TCA IPHU ITOMOIIHU HpHKHa}IHOﬁ IMporpaMMBebl I10JIb30BaTECIIA.

TokoorpaHn4MBaroIHE
PE3HCTOPHI
LT | coLiB) >| o
STEP SEMiG) -
Bxozpt
CEpBONPHBOIA I ® COL2(4) ) '
A A i R
: o\ % ' VcTouHuk nutaHus JTUHUR
| . BBOJA-BEIBOAA (5 — 24B)

Pucynoxk 45. Iloakioyenne cepBonpusoaa K koutposuiepy Cobalt

ILJ'I?I YIIPOILICHHUA ITPOrpaMMHUPOBaHNA B KOHTPOJIJIICPE ITPUHATHI CICAYIOIINC 0a3oBEIC CANHUIBI:

e EnuHuIBI paccTOSIHUS — ILIard IBUTaTes
e CKOpOCTb — YCIIOBHOE KOJIMYECTBO LIArOB JBUTATENs B CEKYHIY

L YCKOpeHI/IC — U3MCHCHUC BCINMYHNHBI CKOPOCTH ABUTATCIIA 3a CCKYHAY

HavanpHas koHpurypauust KOHTpoJuiepa JABHKEHuUs ocyiectsisercs 6aokom SetMotion (Puc. 46).

17
;

-50000 Ram
a SetMotion ENO
Comtm x
€3, A

Pucynox 46. Ilonxioyenne cepponpusoaa Kk kourposuiepy Cobalt
Bxoa Ramp 3amaet yckopenue st paboThl ocelt kKoHTpoJuiepa. B mannom ciryaae 50000 raros/c’.
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Bxoast X u Y 3a1ar0T TeKyIee mojioxkeHrne oceid. B mpuMepe BhIlIe, MO3UIUS 0cei cOpachIBaeTCs B HYJIEBOE
MI0JIOXKEHHE, OJTHAKO MPU HEOOXOAUMOCTH Ha BXxoJ O0sioka SetMotion Mo>xHO nepefaBaTh paKTUUECKOE
ITOJIO’KEHHE ITPUBOJIOB OT SHKOJEPOB.

Pabora KOHTPOJIJIEpAa ABUKXCHUSA OCYHICCTBIIACTCA aBTOMATUYCCKHU, IO IMOJIOKCHHUAM, OIIPCACIACMBIM B IBYX
Oy¢epax No3ULIUOHUPOBAHMUS.

B oa1H MOMEHT BpeMeHU aKTUBEH TOJbKO OJUH Oydep, 3 KOTOpOro KOHTPOJUIEp aBTOMAaTUYECKU 3a0UpaeT
JAHHBIE JUIs CIIeAyIoIero nepemMerienus. Bee nepemenenus 3agatores B pexxkume Crapt-Cror, TakuM o0pa3oM
MIPUBO/IA BCET/1a JJOCTUTAIOT LIEJIEBBIX TOYEK MEpEMELICHUS.

Ha Pucynke 47 cxematnuHo oToOpakeHa cxeMa JIBHKCHHS TIPUBOJIOB. J[BIDKCHIE HAUMHACTCS U3 TOUKH C
koopauHatamu {0,0} B Touky {10000, 5000} co ckopocthio 1000 maros/cex. Heo6xoammo 0OTMETUTD, YTO B
naHHOM cirydae ckopocth 1000 3amaeTcst 11t 00001IEHHOTO IBMKEHUS 110 000MM ocsiM. Takum 06pazom
(bakTuyeckue ckopocT OyayT paBHbl 894 u 447 umn/cex.

V=V3anauunas

3ananHOE

{10000,5000} @ yexopere: war/c’

{20000,500} {A

®

@ PR 3ananHOE
V3anannas N
{18000,-4000} YCKOpeHHE: mar/c”

TTomHbli TPOQHITE

{0,0}

PucyHnok 47. PaboTa KOHTpO./1/1epa IBUKEHHUS

Bcero B mpuBeeHHON qrarpaMMe MPUBOJIBI TOJDKHBI OYAYT BHITIOJHUTH YETHIPE MIEPEMEIICHHUS, BEPHYBIITUCH B
HavyaJIbHYIO TOUKY ¢ kKoopauuaramu {0,0}.

B npaBoii yacTu pucyHka rmokasanbl BO3MOKHbIE Ipa(pUKN U3MEHEHUSI MaplIeBOM CKOPOCTH B 3aBUCUMOCTH OT
3aJIaHHOTO PEXUMa JIBHKEHUS.

BCpXHSISI AuarpaMMa 1okKasbIBacT, YTO 3ajaHHasd CKOPOCTb JOCTUTACTCA — HpO(bI/IJ'IB CKOPOCTH COCTOUT U3 TPEX
OCHOBHBIX 3TaIlOB: YCKOPCHHUC, IICPEMCUICHUC HA 3aJaHHOM CKOpPOCTH U 3aMCIJICHHUC.

JUis HUKHEH 1uarpaMMbl TapaMeTpbl IBKEHUS 3a/1aHbl TAKUM 00pa3oM, 4TO CKOPOCTb, ONIpeieJICHHAas B
IIpOrpaMMe JBUKEHHUSI, HE MOKET ObITh IOCTUTHYTa. B 3TOM citydyae nmpoduiib cCkopocTH OyIeT COCTOSTh
TOJIBKO M3 3TAIlOB pPa3roHa U TOPMO’KEHUS, a MAKCUMaJIbHasl CKOPOCTh IepeMeleH s OyIeT onpeaeacHa TaKuM
00pa3oMm, yTOObl K MOMEHTY OCTaHOBKH IIPHBO/JIa IPOHAEHHOE PAcCTOSIHUE OBLJIO paBHO 3a/laHHOMY L2.

B nenom Bce npoduinm ABMKEHHUS B KOHTPOJIJIEPE PACCUUTHIBAIOTCS UCXO/ISI U3 TOTO, YTOOBI 00€ MPUBOTHBIC
OCH OJJHOBPEMEHHO BBITMIOJHWIA MIEPEMENICHNUE B 33/IaHHBIE KOOPANHATHI.
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28 29

Waypoint res B Waypoint res B

30 31

Waypoint res B Waypoint res B

PucyHok 48. ®opmMupoBaHne NPOrpaMMbl IBHKEHHS

Ha Pucynke 48 nokasan npumep, GOpMUpPYIOIIHI IporpaMMy JIBHKEHUS U3 puMmepa Ha Puc. 47. Hauano
IBUKEHUS npeanosaraercs u3 Touku {0,0} u npu nepBoM nepeMeneHuu NprUBOAbl IEPEMECTITCS B TOUKY C
koopauratamu {10000, 5000}.

Ka)KHBIfI HOCJ'IC)IYIOIIII/Iﬁ oTall IEPEMEIICHNA HAYNMHACTCA TOJIBKO ITOCJIC OKOHYAHUA NPCABLAYIICTO. KpOMC
TOTrO, HpO(bI/IJ'II) CKOPOCTH PACCUUTBIBACTCA JUHAMHUYCCKHU IIEPC] HAYAJIOM ABUIKCHUSA.

Kak BuaHO U3 nmpumMepa, Ui 3a1aHus y3JI0BOM TOUKU IIPOrpaMMbl IBUYKEHHUSI HEOOX0AUMO 3a/1aTh CIEYIOIIHe
IOJIS:

e buffer — unnexc 6ydepa B koTOpHI 3anuceiBaeTcs nmyreBast Touka (0 wim 1)

e index — nHIEKC MyTeBOM TOUKH B camoM Oydepe (0-199)

e PosX — koHeuyHas NO3MUIMS IBUKEHUS 10 ocH 1

e PosY — koHe4Has NO3ULKs JBUKEHHUS 110 OCH 2

e (Cmd — koMaHza JUIsl KOHTpoJulepa nepemenienus: 1 — nepemenienue B pexume Crapr-Cron

e Speed — mapimieBast CKOPOCTb. 3a4a€TCs 711 CYMMapHOTO MEPEMEIICHUsI IO 000UM OCSIM yIIPaBIICHUS

Hauvano newxenus ocymectisiercs npu nomouu 6ioka StartMotion (Puc. 49). B kauecTBe BXOIHBIX
apryMeHTOB 3aJjaeTcsi MHJeKC Oydepa, copeprkaliero nporpaMMy JBHKEHUS, U CyMMapHOE KOJIMYECTBO
3arporpaMMHpPOBAHHBIX EPEMEIICHHH.
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34

32 33

(o =8 profileindex StartMotion ENO BJ
Len

25

Prindex ProfileBufferState  Prstate *

26
@f Axis  AxisPosition positiorﬁ

avis  AxisPosition position B

32 33
( StartMotion )*f ClK RE Q *——-—— EN

(0 )88 Profilelndex StartMotion ENO

(4@ Len

Pucynok 49. Hauano ABukeHusl Mo NporpaMmme

X0/ HCTIOJTHEHUS TIPOTPAMMBI ITO3UITHOHUPOBAHUS TOCTYIICH MPU MTOMOIIH (PYHKIIMOHAIBHBIX OJIOKOB
ProfileBufferState u AxisPosition, Pucynok 49.

biiok ProfileBufferState Bo3Bpaiaer Tekymuii akTHBHBI HOMEp B 3alaHHOM Oydepe ynpasnenus. Taxk, ais
npumepa Beire 010k ProfileBufferState nomken 6yner BepHyTh uncio S (yucio maroB +1) mocie Toro, Kak
IIPUBO/JIbI BEPHYTHCA 00paTHO B TOUKY ¢ KoopauHaramu {0,0}.

[Tocne sToro nmpukiIagHas mporpaMmMa MOKET CHOBAa aKTUBUPOBATh NepEMEIIEHUE, 3alIPOIrPaMMUPOBAHHOE B
J000M U3 IOCTYNHBIX Oy(PepoB IBUKEHHUS.

biiok AxisPosition Bo3BparaeT TeKkyiee moja0xKeHnue sl 3aJaHHOM OCH YIIPABJICHHS.
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13.6 Hactpoiika yacos

B COBALT BcTpoeHbl 4achl peadbHOr0 BpEMEHH C PE3EPBHBIM NMUTAaHUEM OT JIuTHEBOM Oatapeu 3B (CR2032).
Pabota wacoB HE 3aBHCHT OT BBINOJHEHHS NPUKIAIHOW MPOTPAMMBI IIOJIB30BATENs 32 HCKIIOYCHHUEM

HCIO0JIb30BAHUS KOMaH/| POrpaMMHON YCTaHOBKU BPEMEHH.
3HaueHue TeKyLero BpeMeHH/AaThl JoCTyHO B nporpamme noss3oBatens (6oku GET DATE, GET _TIME).

[Tpu noaxmrouennu k [IJIK Texymee Bpems/nara KOHTpowiepa TOCTYITHO ISl YTCHUSI M YCTAaHOBKH.

U Cocroanue:
[nasHan Ceowicrea /1K

Beinonnenue: 3anywen

‘i ; i’ 6}' Craryc BM: Ok

Craryc anroputma: Ok

CurxpoHusauyua PyyHas yctaHoBKa

BpeMeHu BpeMeHu Cratyc wunbl pacwwmpenns: Ok

Uackt Cratyc moaynen pacwupenus: Ok

Hanpsenue 6atapeu: 3,01V (100%)

NrTAR NNNMNVYANRAHUAG

PHCYHOK 50. HOZ[KI[IO‘[CHHC HaArpy3Ku K JUCKPETHBIX BbIX0AaM KOHTPOJLJIEpa

Cocrosinue GaTapen oToOpaxaercs B nosie «Hampsokenue 6atapen» pasaena « CocTOsHUEY.

[Ipu manenum HanpspkeHusi Oatapeu Huke 2.5B OGartapero HeoOXonuMo 3aMeHUTh. s 3aMeHbl CHUMMUTE
BEPXHIOIO KPBILIKY KOHTPOJUIEpPA, BBIKPYTUTE OOJITHI KpEIUIEHHS IJIaThl U CHUMUTE IJIATy C IJIACTUKOBOIO
OCHOBaHHWsS. 3aMeHHTE OaTaper0 Ha HOBYIO M OCYIIECTBUTE COOpKYy KOHTpoJuiepa B OOpaTHOM

M0CJIEI0BATEIbHOCTH.
PacuetHblil cpok sKCIUTyaTalu HOBOM Oatapeu — 20 jer.

Benuunna HanpskeHUs: JOCTYIHA Ul KOHTPOJIA U3 TOJIb30BaTeNbckoi nporpammsl yepes 6aok U BATTERY,
Pucynok 51.

U BATTERY U(V) *

PHCYHOK 51. HOZ[KI[IO‘[CHHC HaArpy3Ku K JUCKPETHBIX BbIX0aM KOHTPOJLJIEpa
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14. PaboTa c BHEIIHUMHU TepUPEPUNHBIMU MOAYASIMU

Hacrpoiika paboTel BHEIIHUX NepuPEpUITHBIX MOyl TPou3BOaUTCS B pasnaene «CoctaB obopynoBanus». B
JAHHOM pa3jiene OoToOpakaroTcsi MOAYNH, J00aBJIEHHbIE B paslele HAcTpOWKH mpoekrta — «Moxynu
pacmuperus» (Puc. 7).

JIyst MoyIiel aHaJTOrOBOTO BBOIA HEOOXOIUM TaKKe BIOOP OCHOBHOTO PEKHMa pabOTHI.

B mponecce paboTel KOHTpOJUIEpa IMPOU3BOAUTCS ONPOC BHEIIHMX MOAYJEH pacIIUpeHus: MOIYJIHM BBOJA
ONpaIIMBAIOTCS JO0 CTapTa OYEPEJHOro LMKJIAa MPOrpaMMbl, B MOAYJIM BBIBOJA JaHHBIE 3aHOCSTCS TOCIE

BBIIIOJIHCHHSA ITPOrpaMMBEI.

[TockosbKY CKOPOCTH BBITIOTHEHUS MPUKIIATHON MTPOTpaMMbI MOKET TIPEBBIMIATh (U3UUIECKUE XapaAKTEPUCTUKH
nepudepuiinbix Momynei (Hampumep Al8) — dakTudeckue naHHbIe U3MEpeHUN OyayT OOHOBISATHCA HE Ha

KaXXJIOM TaKT€ HCIIOJIHEHU HpHKHaJIHOfI porpamMMmal.

i Cocrae obopyaosaHua T x
(=) &
Hanmenosanue
4 % testTelemetry -
im IRIS
) i M1: AO 8
4 JM2:A8
4 E{;{BXOA
4 |5*|Ananorosbiii
» |*|ALOT: AIN_1 15 R
|5*| ALO2: AIN_2 15 R
7| ALO3: AIN_3 15 R
5% ALO4: AIN_4 15 R
|5*| ALOS: AIN_5 15 R
|5*| ALO6: AIN_6 15 R
|*|ALOT: AIN_7 15 R
|| ALOS: AIN_8 15 R
! i M3: DI 16
! i M4: DO 16

Pucynok 52. Ilaness HacTpoKu nepudepuitHbIX MoayJIei
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14.1 AHasioroBble BXO/1bl

Monyns AI8 (Puc. 53, 54) ocnoBan Ha 12-pa3psiqaom ALIIL co BCTpOEHHBIM IPOTrPaMMHUPYEMBIM YCHIIUTEIIEM.

[ToaxiroueHne MoTysasi peKOMEHIYeTCsl BBIIOJIHSTh B COOTBETCTBUU co cxemoil (Pue. 48). Ilpu aTomM kiemmbl
«Earth», 1, 16, 17, 32 nomxHBI MOJKIIOYATHCA K KOHTYPY 3a3eMJIeHHs HIKada HEMOCPEICTBEHHO B MeECTe

YCTAaHOBKH MOYJIA.

HGO6XO)II/IMO TOAKIIIOYCHUEC BCEX KIIEMM 3a3€EMJICHU .

Aarumx, +-108,
+-20MA
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Pucynok 53. Monyab S8AI
Ha cxeme (Puc. 53) uudpamu 0603HaueHBbI:

1 — TOxOBBI! 1AaTUUK, TOJKIFOUYEHHBIN N0 2-IIPOBOJHOM cXeMe
2 — M3Mepsiemoe BHELIHEE CONPOTUBIICHHE (AATYUK TEMIEPaTypbl, JUCKPETHBIN BXO)

Bce kanamsr MOAYJId HUMCIOT TPYIIIOBYIO TaJbBAHWUYCCKYIO Pa3BA3KY OT HANPsOKCHUSA TMATAaHWA IITWHBI

paciiupeHus ¥ KOHTpoJuiepa.
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Pucynox 54. Moayanb 8AI

1 — pa3zbeM I OIKITFOUEHUS K KOHTPOJUIEPY WIIH «BEIYHIEMY» MOIYIIO PACIIHPEHHS
2 — rpyrmra KJIeMM JUIs TOIKITFOUEHHS BHEITHUX COSTUHUTEICH

3 — UHIUKATOP COCTOSIHUS pabOTHI MOIYJISI

4 — mepexIroyaTesh aapeca B IIMHE MOTYJICH pacIupeHus

5 — mepeMbIuKa BKIIOUCHUSI TEPMUHATOPA JIMHUH TIepEIaqn JAHHBIX

6 — pa3zbpeM IS OJKITFOUEHHSI TTOCIIEAYIOIINX MOIYJICH paciInpeHus

7 — mepexitovyareny | aKTUBaIuK PeKUMa H3MEPEHHS COTIPOTUBIICHUS

8 — mepexiroyaTeNn 2 akTUBAIlUU PEKUMa U3MEPEHUS TOKa

Kpome Toro, BxomHo# kackax ALIIl mMmeer BHEmIHUE TEpeKIIOYaTENN I BBIOOpA peKuMa pabOThl KaHAJIOB.
HoctymHo Tpu ocHOBHBIX pexuMma (Tadauna 11):

® U3MEpEHHE HAIPSHKEHUS
e U3MEpEeHHE TOKa
® U3MEpEHHE CONPOTHUBIICHUS

Ta6auuna 11. Pesxkumbl padoTsl Mmoayas AI8
Pesxum padoThI Iepexmouarens 1 Ilepexmouarenn 2

TecTOBBI pexumM Brurouen Bxirouen
HN3mepeHnne conpoTUBIEHHUS Brutouen Brixnrouen
HN3mepenune Toka Brikintouen Bxnrouen
HN3mepeHne HANIPsSIZKEeHUST Beixntouen Brixirouen

Kaxxnpiif kaHan HacTpanBaeTcs MHAMBUYaIbHO. B 3aBUCHMOCTH OT HACTPOEK MPOrpaMMHUPYEMOI0 YCUIUTENs
M3MCHSICTCS BXOJIHOMW JMAIa30H H3MEPEHUH, B paMKax KoToporo padoraer 12-paspsaaeiii AL, CriennanpHbie
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onmoku mporpamMmmHoro obOecneuenus [IJIK BeimonHsoT nanbHEeMmui nepecyer nosydeHHbIX koo ALII,
MIPEIOCTABIISIS TIOJIH30BATENIO yXKe 00paboTaHHbIE JaHHbIE (B pU3nueckux BeianunHax: B, MA, Om).

OOpatuTe BHHMMAHHME, YTO NPU U3MEPEHMM OWIOJSPHOrO HampsbkeHus (WM Toka) 12 paspsiioB
pacrmpeiensioTcs Ha BeCh Auana3oH u3mepenus, T. €. 11 pazpsgo ALl va monoxuTenbHOE HanpspkeHue U 11
pa3ps0B Ha OTPUILIATENILHOE HAIIPSHKEHUE.

Takoke mpeaycMOTpEHbI PeKUMBI, KOT1a BEIX010M Os10ka A8 siBisitorest HeoOpaboTanubie nanabie ALIL.

JlanpHeimme HacTpOHKH BRIMTOTHSIOTCS B Y artStudio B cootBeTcTBHU ¢ Tadmumei 11

N3mepenune HanpsokeHUs

HOCTYHHBI BOCEMb PCKUMOB!

e 0-1.25B/=+0-1.25B
e 0-2.5B/+0-2.5B
e 0-5.0B/+0-5.0B

N3meHenue Toxa

Bce yka3anHbie quana3oHbl IPUBEACHBI C YYETOM MOAKIIOYaeMOr0 Harpy304Horo pesuctopa 250 Om.

e 0-20.0mA /+0-20.0mA
e 0-10.0mA /+0-10.0mA
e 0-5.0mA /+£0-5.0mA
e 0-2.5mA /+0-2.5mA

W3mepenune BXOJHOTO CONPOTUBIICHUS / AUCKPETHBIN BXO]

H?:MCPGHI/IC COIMPOTUBJICHHUA OCYHICCTBIISACTCA 3a CUHET U3MCPCHHUA MAACHHA HAIIPSXKCHHA HAa BXOJC KaHalla Ipu
moaa4¢ HOPMUPOBAHHOT'O TOKaA B036}’)K}16HI/I$I.

Cxema m3MmepeHus He siBisgeTcs AuddepeHInaIbHON, MOATOMY IMOJBEP)KEHA BIUSHUIO CHH(DA3HOM MOMEXH,

BO3HI/IKaIOIlICI71 Ha JJIUHHBIX Ka0eax.

[Ipu HEoOXOAMMOCTH M3MEPEHHS! CONPOTUBIEHUS Ha paccTosHUsAX Oosiee 10 MeTpoB, a Takxke Ipu padorte
KaHaJIOB HM3MCPCHUA paaoM C MOIOHBIMHA CHUJIOBBIMHM YCTaAHOBKAMH PCKOMCHAYCTCA HCIIOJb30BaTh

npeoOpa3oBaTeNu COMPOTUBICHHE/TOK.
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JlocTynmHO Tpu Anana3oHa U3MEPEHUS:

e 0-4k
e 0-18k
e (-1M

Kanan u3smepeHus: conpoTuBIIEHUSI CIOCOOEH MMUTHPOBATh TUCKPETHBIM BXOJ. IIporpamMmma aBromMaruuecku
OIIpesieNsIeT COCTOSHUE HU3KOTO BXOJHOIO CONPOTUBIEHUS, hopMupys «0» Ha BBIXOJE.

st ucmonb3oBaHus HaHHBIX Monayns Al8 B mpuknagnoi mporpamme (Pucynok 35) HeoOxoammo
WCIIOJIb30BaTh MHIUBUAYATBHBIN (PYHKITMOHATBHBIA OJIOK AiX UM BECh MOJYJIb Cpasy.

JloGaBneHue BXola B IPOrpaMMy OCYIIECTBIIAECTCS IyTEM MEpEeTaCKUBAHUS U3 BBIMAJIAIOIIETO CIMCKAa KaHAIOB
(Puc. 55).

[TyHKT cricka « AHAJIOTOBBIN» T0OABUT BCE KaHAJIbl OJTHOBPEMEHHO.

Bo3moxHO n100aBiaeHHs KaX10ro KaHaia o OTAEIbHOCTH, BbIOUpas aneMeHThl ALxx:AIN_ x.

4 I M2: Al 8
4 Ep|Bxoa
4 || Ananorosbiii M2 A8
|57 ALOT: AIN_1 15 R ALOY: AN_Y
ALOZ AN2
.__&'JA'.OZ: AIN_2 15U ALOZ: AIN_3
— ALDE AN 4
57| ALO3: AIN_3 15 R acos: AnLS
|5*| ALO4: AIN_4 15 R ALOK ANE
ALOT- ANLY
ﬁAlAOS: AIN_5 15 R ALOE AIN_8
| ALO6: AIN_6 15 R =
<
(7| ALOT: AIN_7 15 R
57| ALOS: AIN_8 15 R
» SEM3:DI16

Pucynox 55. ®yHK1nnoHaJbHbIE 0JI0KH AHAJIOTOBBIX BX0/10B

Beixonsl mporpammubix 010k0B Monyiast Al ¢opMupyroT BBIXOJHOE 3Hau€HHE B (opmaTe C IUIaBarolei

TOYKOM.

3HaueHusi BBIXOJOB COOTBETCTBYIOT M3MEPEHHBIM (PU3NYECKUM BEIMYMHAM B 3aBUCUMOCTU OT BBIOPAHHOTO
pexxuma padotsl (R, U, I, DI).

B pexxume DI Beixon umeet tun Bool.

B coctaB BcTpoeHHON OMOMMOTEKH BKJIIOYEHBI y’K€ TOTOBbIE (DYHKIIHMOHAJIbHBIE OJIOKM I OCYILECTBIICHUS
JalbHENIINX NPeoOpa30BaHui: JaTUNKKU TEMIIEPATyphl, JaBICHUS U T. .
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14.2 AHasioroBble BbIXO/bl

Mogayns 8AO (Puc. 56) dopMupyeT BoceMb HE3aBHUCHMMBIX KaHAJIOB HANpsDKEHHUS W Toka. DopMupoBaTEIH
TOKa M HaNpsOKCHUS HE3aBUCHMBIC M MOTYT paboTaTh OJHOBPEMEHHO (KaXKIbI BHIXOJHOW KaHAI UMEET JBE

KJIEMMBI: TOK U HaIlpsDKEHUE).

Jliis pabGoThl TOKOBBIX KaHAJIOB MOAYII0 HE00X0uMo BHelIHee nuTtanue (1o3. 1 u 2, Puc 56). ns ycroitunBoit
paboThl MOAYIISL TOCTATOYHO 3alIUTaTh OJJUH BXOJ — BTOPOU MOKET OCTAaBaThCS B PE3EPBE.

Bce kanamel MOnyns HWMEIOT TPYNIOBYIO TajJbBAaHUYECKYIO pa3BsA3KY OT HANPSDKCHHS NHUTAHUS IITHUHBI
paciiupeHus: ¥ KOHTpoJuIepa.

st prtbTpaniuu momex mpeaycMoTpensl kiaemMmel 1, 17, 32, 16 (Earth), koTopbie 0KHBI TPUCOCTUHATHCS K
3a3eMJISIOIIEMY KOHTYPY CUCTEMBI YIIPaBICHUS.

Bxop 0(4) -
20mMA

Bxon 0 - 10B

||}1 H

.

N
w
IS
o
o
~
®
© b—
S

;

1111213 14| 15| 16
-—<‘_‘_ < | =z o
HHEEEHEHHHBEEHEEEE
5@ ololz|g o5
) )
X YART 8AO CEREBRUM X
;( EF{A(( (;:r
Sle|lvle|lg|F|¥ ~Ix|le |5
AHHEHEHRHEEHEHEHE
171819 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30| 31| 32

— 2

Pucynok 56. Moayas 8AO
Kinemmer COx — ToxoBsIe BeIX0An!I 0 -20MA
Knemmbl Vox — Bbixo bl Hanpsokenust 0 -10B

Jlji MCHOIb30BaHUs AHAJIOTOBOT'O BBIX0/Ia B IIPOrpaMMe COOTBETCTBYIOIIMM OJIOK HEOOXOAUMO pa3MeCcTUTh Ha
IIPOrPpaMMHOM I10JI€, aHaJIOTH4HO 1. 9.1, Puc. 31.

Ha Bxon 61oxka (Puc. 57) nonaercs yucio B ¢popmate ¢ miaBarouieil Toukoi B quanazone 0 -100.0
0.0 cooTBeTCTBYET BBIXOIHOMY TOKY/Hamnpspkenuto OMA/0.0B

100 cooTBEeTCTBYET BBIXOJIHOMY TOKY/Hanpsbkenuto 20MA/10.0B
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21

M1: AO 8
AO.01: AOUT_1
AO.02: AOUT_2
AO.03: AOUT_3
AO.04: AOUT_4
AQ.05: AOUT_S
AQ.06: AOUT_6
AQ.07: AOUT_7
AO.08: AOUT_8

23

50,0000

(T roviaou T M1A0S )
24

75,0000

2005 AOUTs M1.A08 )

Pucynok 57. Ucnonb3oBanue MoayJieil aHAJTIOTOBBIX BHIX0/10B.

Crpanuua 63 u3 67



)CEPEBPYM

CEPEGPYM™ COBALT

CAM/1.425000.013PD

14.3 JluckpeTHbIe BXO/bl

Monyne 16DI conepxut 16 BXOAHBIX KaHAJIOB JUIsl IUCKPETHBIX CUTHAJIOB. PaboTa BXOJHBIX KaCKa0B MOy

OCYIICCTBJIACTCA OT BHCIIHEIO MCTOUYHHKA IMTUTAHUA. HpI/I 9TOM BCC KaHaJIbl MOAYJIA I'aJIbBAHUYCCKU pa3BA3aHbI

OT HAIIPSXKCHUA IMMUTAHUS HIWHBI paCIUPCHUS.

i
\ AYIEAN TN
Tl‘ | i
1121514151678 9[10]1112{13[14{15]16
Eofcqjvaaaﬁluvchooog
Zl=ze|la|la|lalblblblaaaaaz=
L = | = L
ﬂ YART 16Dl CEREBRUM
’Egov’-“:g?\rf?\rlﬁégv\r@ggg
Z=|2|5|5|5|8|5|b|S|5|85|5|F|=
1701819120 21122(23|24125]126|27(28(29|30| 31|32
L‘ N NXL
RN

Pucynox 58. Moayas 16DI

Jliig yctoitunBoil paboThl MOYJIsl JOCTATOUYHO NMPUCOEIMHUTD MUTAHKE K OJTHOM Mape KIEMM.

Knemmsr 1, 16, 17, 32 (Puc. 58) momkHbI OBITH MPUCOSAMHEHBI K BHYTPEHHEMY KOHTYPY 3a3€MJICHHS.

Ananornuno monynsiMm SAl 8AO moxyns 16DI mpencraBineH B Buae (yHKIIMOHAIBHOTO OJO0Ka, JOCTYITHOTO

JUTs pa3MeIieHus Ha 1oJie mporpammel (Puc. 59).

bnoku nonyckaercs pazmeniarh B II0O0OM MECTE IPOTPaMMBI.

26

M3:DI 16  DI.O1: DIN_1
M3:DI 16 DI03: DIN_3
M3:DI 16  DI.06: DIN_6

25

M3: DI 16
DI.01: DIN_1
DI.02: DIN_2
DI.03: DIN_3
DI.04: DIN_4
DI.05: DIN_5
DI.06: DIN_6
DI07: DIN_7
DI.08: DIN_8
DI.09: DIN_9

DI.10: DIN_10

DI.11: DIN_11

DI.12: DIN_12

DI13: DIN_13

DI.14: DIN_14

DI.15: DIN_15

DI.16: DIN_16

N N
@ <

Pucynok 59. biioku n1uckpeTHOro BBoaa
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14.4 IlucKkpeTHbIe BbIXO/bI

Mogayns 16DO comepxut 16 BBIXOJHBIX KaHAJOB C MaKCHMaJIbHOW TOKOBOW Harpy3koi 1A. Jlins Kaxmoro
BBIXOJIHOTO 0JIoKa U3 BochMU JinHu# (Puc. 60) npeaycMoTpeH OTae/IbHbBIN BXO MUTAHUS.

[Ipu 3TOM BCE KaHaIbl MOIYJIS TaIbBAHUYECKH Pa3Bs3aHbl OT HANPSHKEHUS TUTAHUS [IIMHBI PACIIUPEHHUS.
BrIxop1 MOZYIE UMEIOT BCTPOEHHYIO 3aLIUTY OT MEPETPY3KHU.

Knemmsr 1, 16, 17, 32 (Puc. 61) 10mkHBI OBITH MPUCOSAMHEHBI K BHYTPEHHEMY KOHTYPY 3a3€MJICHHS.

TR = H

EARTH

—=

(K}
K]
K}
+V1l
-V
K
}
LK}
]

32

DO.13:DOUT_13  M4:DO 16

DO.11: DOUT_11
DO.12: DOUT_12
DO.13: DOUT_13
DO.14: DOUT_14
DO.15: DOUT_15
DO.16: DOUT_16

31

DO.08:DOUT 8  M4: DO 16

Pucynok 61. ®yuxumonanbsusle 010k DO

3HaueHusl TUCKPETHBIX BBIXOJOB 3a/lal0TCS MpHU MoMollu (yHKIHOHANbHBIX 0510k0B DO (Puc. 61). [lanusie
O050KM MOryT ObITH pa3MelleHbl B J000oM Mecte mnporpammbl. Kommunstop YartStudio aBromaTmuecku

IMPOBEPACT OAHOKPATHOC HMCIIOJIB30BAHUC KaXKI0I'0 BbIXO/JIA.

HpI/I MHOFOKpaTHOﬁ TIIOIIBITKE 3aIllMCH B OUH U TOT K€ KaHaJl 6YI[CT Cr¢HCpUpOBaHa omunoOKa KOMIIWIALIHUH.
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15. TpaHCcTIOpTUPOBKA M XpaHEHUE

KoHTposuieps! TpaHCHOPTUPYIOTCS B 3aBOJICKON YIaKOBKE B TPAHCHOPTHOM Tape J00BbIM BUIOM TpaHCIOPTA C
3aIIUTON OT 0K U cHera. KpemieHne tapel B TPaHCIOPTHBIX CPEACTBAX JOJKHO IPOU3BOAUTHCS COTJIACHO
IIpaBUJIaM, JEHCTBYIOIIMM Ha COOTBETCTBYIOIIMX BHIaX TPAHCIIOPTA.

VYcioBust TpaHCHOPTUPOBAHUS JTOJKHBI cOOTBeTCTBOBATH ycinoBusiM 5 o 'OCT 15150-69 npu Temmnepatype
okpyxatoiiero Bo3ayxa oT Mmunyc 40 1o 50 °C ¢ coOmroaeHueM Mep 3aliuThl OT yAapOB U BUOpAIIHiA.

[IpeObIBaHUE B YCIOBUSIX TPAHCIIOPTUPOBAHUS — HE OoJiee 3 MecsIEeB.

VYcioBust XpaHeHUs B 3aBOJICKOI yIIaKOBKE Ha CKJIa/ie U3TOTOBUTENS U MOTPEOUTENS T0JKHBI COOTBETCTBOBATH
yenoBusaM 1 mo I'OCT 15150-69. Hanuuue B Bo3ayxe arpecCUBHBIX PUMECEH HE JIOITYCKaeTCsl.

[locne TpaHCcHmOpTUpOBaHMS IIPUM OTPULATEIBHBIX TEMIIEpaTypax KOHTPOJUIEPHI IIEpe]  BKIOYEHUEM
HE0OX0IMMO BBIJIEPKATh B HOPMAJIbHBIX YCIOBUSAX HE MeHee 24 4
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16. 'apaHTHUIHbIE 00513aTeJIbCTBA

W3roToBuTens rapaHTHUPYET COOTBETCTBHE KOHTpoJuiepa TpeOoBaHusM TY mnpu coONIOeHUU YCIOBUM

SKCIUTyaTalluu, TPAHCTIOPTUPOBAHUS, XPAaHEHUSI 1 MOHTaXa.
lapanTuitabiii cpok— 36 MeCsIIEeB CO JHS MPOIAXKH.

B cinydae BbIXOJa KOHTpOJUIEpa U3 CTPOs B TEUEHHME FapaHTHMHOIO CpoKa IpU COONIOIEHUH I0JIb30BATEIEM
YCIIOBUH SKCIUTyaTallMy, TPAHCIOPTHUPOBAHUS, XpPaHEHUS W MOHTa)Xka MPEIIpUSITHE-U3TOTOBUTENb 00s3yeTcs

OCYILIECTBUTD €r0 OeCIIaTHBIA PEMOHT UJIU 3aMEHY.
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