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® Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu

Hacrostmiee  pykoBoicTBO 1o  skcrutyararmu  (PD)' pacmpoctpamsercss Ha  MOZYIh
[EHTpaIbHOro mporeccoproro ycrpoiictea CPU-47A (manee mo tekcty — moayias CPU-47A m\unu
MOJ1yJIb) ¥ MPEJHA3HAUYCHO AJIsl U3yUeHUsl yCTPONUCTBA, MPUHLIUIIA PA0OTHI, IPABUII €T0 IKCILTyaTaI[iH.

JIOKyMEHT COIEepKHUT TeXHHYeCcKHue XxapakTepuctuku monyiss CPU-47A, onucanue mpuHIIHUIA
nmocTpoeHuss U paboThl, a Takxke, WHOOPMAILHIO, HEOOXOIUMYIO TMOJIH30BATEIIO ISl MPABUIBLHOTO
MOJIKJIFOUEHUS U SKCIUTyaTallul B COCTAaBE paclpeesIeHHBIX CUCTEM YIIPaBICHUS.

PykoBoacTBO mpenHa3HaueHO AJisl TEXHUYECKHUX CIEHUAINCTOB, B TOJKHOCTHBIE 00S3aHHOCTH

KOTOPBIX BXOJHT NOJIKIIOUYEHUE, TEXHUUECKoe o0cmyxuBanue u Tekyuuii pemont ACY TIL

e BHUMAHMUE! K PABOTE C MOAYJIEM JOITYCKAETCHAH
KBAJIMOULIMPOBAHHBIN ITEPCOHAJL, K KOTOPOMY OTHOCSTCS CIIELIUAJIMCTHI,
[MPOLIEJIINE OBYYEHUE (MMEIOIIUE OIIBIT, 3HAHUA B OBJIACTU CTAHIAPTOB,
HOPM, IIPABWJI BE3OIIACHOCTU U OXPAHBI 3JJOPOBbLSI, TPEEOBAHHM K
YCIIOBUAM PABOTBI), KOTOPBIE MOI'YT HECTHU OTBETCTBEHHOCTL 3A
BE30OITACHOCTbH OBOPYJOBAHMUS ITPM BBIIIOJIHEHHMU CBOMX OBA3AHHOCTEM, 1
N3VUYUBILIWE HACTOSIIMNI JOKYMEHT.

IIpeonpusmue-pazpabomuyux (uzeomogumeins)

CoxkpamenHoe HauMeHoBaHue opranuzanun: AO «9OMUKOH»

WHH: 7726037300

KIIIT: 771801001

KOpuanaeckuii agpec: 107207, Poccus, r. Mocksa, IllenkoBckoe miocce, 1. 77
Tenedon/dakc: +7 (499) 707-16-45

E-mail paspaborunka: emicon@emicon.ru

OdurmanbHBIN calT: WWW.emicon.ru

! [IpaBa Ha HacTOAIIMI JOKYMEHT SBISIOTCA coOcTBeHHOCTEIO AO « OMUKOH» 1 3amuimeHs! 3aKOHOAATEIbCTBOM
Poccuiickoit @enepanuu 06 aBTopckom npase. be3 cneunansuoro pazpemenuss AO « 9MHUKOH» nokyMeHT uiiu ero 4actb
B 2JIGKTPOHHOM WJIM NEYaTHOM BHJI€ HE MOT'YT OBbITh CKOIMPOBAHBI U NEpeIaHbl TPETHUM JIMIAM C KOMMEPYECKOW LEeIbIO.
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® Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu

1 OIIMCAHUE U PABOTA

1.1. Ha3nayeHue MOIYJIfA

IlotHoe HamMeHOBaHHMe: Moayiab IEHTPAILHOTO MpoleccopHoro ycrpoiictea CPU-47A
AJII'B.426469.058.

Monyne CPU-47A mnpennaznadeH ansi paboThl B COCTaBe IICHTPAIBHOTO KOHTpPOJUIEpa
pacrpeielIeHHbIX CUCTEM aBTOMAaTHU3alluH, IIOCTPOCHHBIX Ha 0a3e MpOrpaMMUPYEMbIX KOHTPOJLIEPOB
AO «OMHUKOH», B KauecTBe YCTpPOMCTBAa HCIIOJIHEHUS 3aJaHHBIX AJITOPUTMOB IO YIPABICHUIO
oobekToM aBToMaTm3ammu. Moayns CPU-47A otnocutcs k cepun DCS-2000 ncnomnenuss M3.
VYhpaisromuye KOMaHABI IEPENaloTCsl uepe3 OAMH TMocienoBaTenbHbli  kaHan RS-485, ¢
rajJbBaHUUYECKONW M30JSLMEeN M LENsIMH 3allUThl OT IepeHanpspKeHUil, 0MHOMY IOCIE0BATEIbHOMY
HeM30/IMpoBaHHOMY KaHany RS-232 u omnomy kananmy tuma Ethernet 10/100 Base-T cranmapta
IEEE 802.3.

Monayns CPU-47A siBnsieTcs 0TKa30yCTOHYMBBIM, BOCCTAHABIUBAEMBIM M PEMOHTOIIPHUTOTHBIM
u3JeNueM, peJHa3HaueHHbBIM JUIsl KpYIJIOCYTOYHON HEeTpephIBHOM SKCIUTyaTalluy.

Pabouue ycnoBus skcmryatanun moayiast CPU-47A:

— TemrepaTypa OKpYXKalollero Bo3ayxa oT MuHyc 25 no twioc 60 °C (0e3 KoHAeHcAluu

BJIarn);

— OTHOCHUTEJbHasl BIAXXHOCTb Bo3ayxa 85 % npu mnoc 25 °C u Oosee HU3KUX TeMIepaTypax

0e3 KOHIeHCalliH BIIary;

— arMocepnoe nasienue ot 84 no 107 klla.

Moaundukaruu Moayss moka3anbl B Tadsmie 1.

Ta6auna 1. Moaudukauunu mogynsa CPU-47A

0603}5:;;;: é{;ﬁlﬁ:‘b;zcaunﬁ HaunmenoBanue cucremsnl Ha moayJie SOM Al
AJII'B.426469.058 VSM_AM3352_1000C_512R_512N_EC_IT_LO
AJII'B.426469.058-01 VSM_AM3354_V2_1000C_512R _512N_AC_EC WB_CT_LO
AJII'B.426469.058-02 VSM_AM3352_V2_800C_256R_512N_EC_WD_CT_LO
AJII'B.426469.058-03 VSM_AM3352_800C_256R_256N_AC_EC_WB_CT_LO
AJII'B.426469.058-04 VSM_AM3352_V2_600C_256R_512N_EC_WD_IT_LO
AJII'B.426469.058-05 VSM_ AM3354 V2 600C 256R 256N ACEC WB CT LO
AJII'B.426469.058-06 SOM-AM335x-A6-6A3-WE-BD-AD-EE-I
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1.2. TexHuyecKue XapakTepUCTHKHU

OcHOBHBIE TeXHHYECKHUE XapakTepucTuku moayist CPU-47A nipuBeeHsl B Tabauie 2.

Ta6auna 2. Texunyeckue xapakrepucTuku moayias CPU-47A

XapakTepucTuka

3Hauenue

IIpumeuanue

Tun cuctemsr Ha Mozyse (SOM)

VAR-SOM-AM33

Variscite

Tun npoueccopa SOM Texas Instruments’ | ARM®Cortex™ -A8
(T1) AM3352
TakToBas yacTora nporeccopa, MI'it 1000
O6beM BcTpoeHHo B SOM onepaTUBHOM 512 DDR3
namsatu, Mb
O6beM BecTpoeHHOM B SOM MOCTOSIHHOM 1024 SLC NAND
mamsiti, MOaiT
O0BeM PHEProHE3aBUCUMOM OlepaTUBHON 1 Low Power CMOS SRAM c 16-tu
IaMsATH J1aHHbIX, Mb OUTHBIM JIOCTYTIOM H OaTapeiHbIM
MUTAaHUEM
AJlpecHO€ MPOCTPAHCTBO BHEIIHUX 256 4 mtaromecta o 64 Koaiir ¢ 8-mu
ceTeBbIX MopyJei, KoaiT OUTHBIM JIOCTYIIOM
AJIpecHOE MPOCTPAHCTBO BHEIIIHETO 128 1 mmaromecTo ¢ 16-T1 OUTHBIM
MOJyJIs IBYXITOPTOBOM namstu, Kbailt JOCTYIIOM
KonnyecTBo BHEITHUX YPOBHEH 7
MIPEPHIBAHMS
KonunuecTBo nporpaMmMupyeMsix 32-x 8
OMTHBIX TaliMEPOB
KonnuecTBo kaHaJI0B HU3KOCKOPOCTHOTO 1 Ckopocts 10 115200 bog,
nocyenoBarensHoOro nuTepderica RS232 ASYNC
(mo 15m)
KonnuecTBo kaHaJI0B HU3KOCKOPOCTHOTO 1 Ckopoctsb 10 460800 bog,
nocJenoBareasHoro uuTepdeiica RS485 ASYNC, FIFO, ¢ nanpsbxeauem
(128 narpysoxk, 10 1,5 km (Ha raJIbBAaHUYECKON 30NN
MaKCHMaJIbHOW CKOPOCTH OOMEHa)) (1500 B) u 1iensiMu 3aIIUThI OT
NepeHaNPsHKCHUS
KommaecTBo kanamoB Ethernet 1 10/100 Base TX half/full duplex
operation
YcTpolicTBO pe3epBUPOBAHUS €CTh
Mamukammsa €CThb CBeToauoaHasI U JKUIKO-
KpUCTAIITTNYECKast MaHeb
(2 cTtpoku o 8 cMBOJIOB)
JIMCKpETHBIN BBIXOJI, FaJIbBAHUYECKHU 1 24 B+ 5%, 80 MA
W30JIMPOBAHHBIN
JIUCKpETHBIN BXO/, TAIbBAHUYECKHU 1 24 B+ 10%
H30JIMPOBAHHBIN
HanpsbhxeHne ranbBaHUYECKON H30JSIUN 1500

MEXy BHEIITHUM HECTAaOMIN3UPOBAHHBIM
HCTOYHUKOM ITUTAHHUSA U CUCTCMHEIM
nutanueM, B

! Texas Instruments(TI), Sitara sBisercst ToBapHBsIM 3HaKOM Texas Instruments Incorporated (CILA).

2
ARM, Cortex™ sprsieTcst 3aperucTpUPOBaHHBIM TOBAPHBIM 3HaKoM kKoMmnanuu ARM Ltd (BenukoOpuranus).
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XapakrepucTuka 3HaveHue IIpumeuyanue

Hamnpsbkenue nutanus ot or 18 o 36
HECTaOUIN3UPOBAHHOTO UCTOYHHKA
MOCTOSIHHOTO TOKa, B

[TorpebsiemMast MOIIHOCTb MIPH 5
HanpsbkeHun nutanus 24 B, BT, He Oonee:

Macca moxyis, kr, He 6osee: 0,5
["aGapuTHBIE pa3Mepbl MOAYJIS, MM: 170x129%60,1
Cpennee Bpemsi HapaOOTKH Ha OTKa3, 4, 50 000

HE MEHee

CpenHee BpeMsi BOCCTAaHOBJICHUS Ha 30

00BEKTE IKCIUTyaTAL[MH CUIIaMU U
CPEICTBAMMU JIC)KYPHOU CMEHBI, MUH,
He OoJiee

HaznaueHHbIll CpOK CITykObI C y4ETOM 20
BOCCTaHABJIMBAEMOCTH, JIET, HE MEHEE

1.3. ¥YcrpoiicTBo 1 pa6oTa Moayas

KoncrpyktuBao moayns CPU-47A coctouT wm3 TpEX IMEYATHBIX IUIAT: LEJICBOM IUIATHI
CPU-47A (AJII'B.301411.344), cucremsl Ha moayie SOM (VAR-SOM-AM33) u mnatel Agucmies
DP-31A, ycTaHOBJEHHBIX B €AMHBIM METANIMUYECKUH KOPIyC, OTBEYAIOUIMH TpeOOBaHMSIM,
MPEIbSBIIEMBIM K KOHCTpYKIMU Moxayien cepun DCS-2000 cemeiictea M3. BHemHuid Bua MOIyIst

CO CTOPOHBI JINLIEBOM TJIAHKU [TOKa3aH Ha pucyHke 1.

3Hak«EBponeickoe
HassaHue COOTBETCTBUE» _
AO «3MUKOH» . —
NATUHCKUMU ByKBamu | HanmeHoBaHue

KpeneHble BUHTbI

Cepua moayna

Jlorotun
AO «3MUKOH»

Oucnnein

CepBM1CHble KHOMKK
_——

HavmeHoBaHue
moayna

CseToanoaHbIN

Bepcuun mogenu
Y MHAMKaTOp paboTbl

MMKponpoLeccopa .
—_— <

CepuitHblii Homep CepBUCHbIN/KOMMYHUKaLMOHHBbIN
moayns = __KkaHan ceAsn «Ethernet»

Pasbem nogkntoveHmns
RS-485/RS-232

LlokoneBska pasbema
MOAK/OYEHU
RS-485/RS-232 _ KHonMKa «ropsyero»

cbpoca «Reset»

KpenexHbli BUHT

Jlorotun
AO «3MWKOH»

KpenesHbin BUHT ~_—

Pucynoxk 1. Buemnumii Bug moayass CPU-47A
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Monayns CPU-47A 3anumaer B kapkace tumna CC-315 nBa miatomectra. CTpyKTypHas cxema
Moayins npuBeaeHa Ha pucyHke A.l.Ilpumep ucnonb30BaHus B Kapkace KOHTpOJUIEpa LEHTPAIBLHOTO
(KII) u xoucTpykmus kapkaca Kl ¢ yctanoBiaenasiMu Moayissmu CPU-47A npuBefeHbl Ha PUCYHKE
B.1 u na pucynke B.2, npunoxenue B.

[Tepudepuiinbie ycTpoiicTBa MOAKIIIOYAIOTCS K MOIYIIIO MIOCPEICTBOM BHEIIHUX PAa3hEMOB:

1) X1 - Buika Ha 96 KOHTaKTOB, pacojiOKeHa Ha ThUILHOW CTOPOHE KOpIyca MOIYJS U

MpelHa3HayeHa JUisi MOJKIIOYEHUS MOAYIs K Kpocc-IlaTe KOHTpoJiepa ceMelcTBa
DCS-2000 cepuu M3.

2) X2 - Bwika Ha 26 KOHTAKTOB, NpeIHA3HAYCHA JUIS TOAKIIOYCHHS MOMAYJS K BHEIIHHM
ycrpoiictBam ¢ uHTepdeiicom RS-485 u RS-232, mopram AuckpeTHOro BBOJA-BBIBOJIA, a
Tak)Ke, LEMsIM OpraHU3aIlUuu «TOPSUYET0» PE3CPBUPOBAHUS MOIYJIS.

3) X3 - pa3ném RJ-45 npeanazHaueH s moakroYeHus narepdericHoro kanana Ethernet.

Ha muneBoii nanenn momynst CPU-47A pacrionoskeH IBYXCTPOUHBIA 3HAKOCHHTE3UPYIOIIHN

JUCTLIIEH, OJTUH CBETOAMO] M YEThIPE KHOIIKH:

— kHonku A, B wm C - mnpenHasHaueHsl Ui yhpaBieHuss MoxyieM; KHomka A
3apesepBupoBaHa. Kuomka B mnpeanasHadena ans 3amycka M OCTaHOBA BBIMOJTHEHUS
npukianaHoi mporpammbl. Kaomka C mpenHasHayeHa A7l MPOJHUCTHIBAHWS Ha JUCILIEE
MOy ISl KaZpoB ¢ MHPOPMAIIMEi 0 BEPCHIX KOMIOHEHTOB IMPOTPAMMHOTO 0OECTICYCHHUS U O
HACTpOWKax MOAyIs, TakuX Kak IP agpec m macky nmoaceru. Taxxe kHomka C MCTIONIB3yeTCS
JUIS BXOJIa B CUCTEMHOE MEHIO TP €r0 HATUYHH.

— kHomka Reset - mpeara3zHadeHa a1 «ropsiaero» copoca mporeccopa moayist CPU-47A.

Ceerognon ACT HHIUIUPYET COCTOSIHHE BBIMOJHEHUS TMPUKIAJHON TOIB30BaTEIbCKON

MIPOTPaMMBI.

@ HpnMeanne - BaemnHuii Bung MOAYJId MOXKCT HMCETb OTJIIMYHA OT IOKAa3aHHOI'O Ha

pUCyHKe 1, He BIHSIONINE HA SKCILTYyaTAIIHI0 MOJTYJIS.
1.3.1 IHpunuyun pabomol

CrpykrypHas cxema monyns CPU-47A, npezacraBienHas Ha pucyHke A.l, mpunoxenue A,
COJIEPKUT ClleAyIoINe (PYHKIIMOHATIBHBIE Y3JIbI:

— cucmemy Ha mooyine, SOM,

—  cynepeuzop numanus u 8HewHuti cmopodicesou matimep, EXT.WTD;

— Keapyesulil ceHepamop, 32768 Hz,

—  auepeoneszasucumyro namams, NVSRAM,;

—  0ygep wunsl aopeca, BF;

—  Oyghep 8-mu pazpsaonou wunsl dantwvix, BFS,;
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— oygep 16-mu paspsaonou wunsvl danHvlx, BF16;

—  ¢opmuposamenv unmepeiicnozo xanana RS-485, DRV _RSA485;

—  ¢opmuposamenv unmepeticnoco xanana RS-232, DRV_RS232;

—  gopmuposamenv unmepgeiicnozo kanana Ethernet, DRV ETHERNET;

—  gopmuposamens cuenana «Inhibity, INHIBIT IN;

—  gopmuposamens cuenana «Inhibity, INHIBIT OUT;

— nopm 6600a ouckpemuozo cuenaia, PORT IN;

— nopm evl800a ouckpemroeo cuenana, PORT OUT;

— nopm 6600a ouckpemuozo cuenaia, UPS;

—  Mooyaw oucnaetinwiii, DP-31;

—  sHewnue nookaouaemvie mooyau, EXT.MOD.

Monynb BeionHEeH Ha Oa3e uneneBoil miarel CPU-47A, B cocTaB KOTOpPOH BXOAWT CHCTEMa Ha
mozayie (SOM) (ycranosiena B po3erky XS1 ua 200 konraktoB miatei CPU-47A), ocHoBaHHas Ha
nponeccope  Sitara™  335x  ARM®Cortex™-A8. VcTpoiicTBO BHIOOPKH IaMATH M cXeMa
(dhopMUpOBaHHS CUTHAJIA Pa3PEIICHHSI BBIXOJIOB, BBITIONHEHBI HA ocHOBE [1JINC.

Hnsa  oprammsaumu  3amycka III  ucnosb3yercs yCTpPOMCTBO — cynepeu3opa  Numauus
yenmpanvroeo npoyeccopa (EXT.WTD), koropoe ¢opmupyer curnan copoca HIT (-RESIN) mpu
moJlaue AJIEKTPOMUTAHUS, a TakKe MpU cOOEe MPOrpaMMBbI, KOTJla TOCIETHssT He (OpPMHUPYET CHTHala
nepeuHunuaIM3anun - oxpannoeo maimepa (WDT) wHa Bpemss O6osnee 1,6 c. Ilocme momaun
ANEKTPOMUTAHUSI TPOU3BOUTCS 3arpy3ka BerpoeHHoit mamsati DDR u3 NAND Flash, koropas moxer
npopoikarbes A0 ofaHoi MuHyThl. Ha 310 Bpems EXT.WTD Ttaktupyercst curnanom 32768 I'n,
(dbopMHpyeMbIM BHEITHUM KBapIeBHIM T'€HEPAaTOpoM, ycTaHOBIeHHbIM Ha Ttuiate CPU-47A. Tlo
OKOHYAHWH 3arpy3Ku BCTpoeHHOH maMsatu DDR wu 3amycke nmpuKkiIagHOW MPOrpaMMBbl MTPOU3BOIUTCS
nepekitoueHue curHana nepennunmanuzammu WDT no guamum GPIO3_0 (RUNTIME). WDT
rapaHTHUpyeT Mepe3anyck MporpaMMbl MOJIB30BATENsA B Ciydae c00sl M0 Tak Ha3bIBAEMOW «Topsyeii»
BETBU ITOPUTMA, a TaKXe CO3[AeT YCIOBHUS Ui OCYIIECTBICHHUS MEpexojia Ha pe3epBHBIN MOIYIh
CPU-47A.

AJpecHOe MPOCTPAHCTBO MaMATH PACIIPOCTPAHSAETCA Ha YHEPrOHE3aBUCHMYIO NMaMSATh JaHHbBIX
(NVSRAM) u Bremnue noakmovaembie Moxynmu (EXT.MOD): nByXmopToByr MamsiTh CETEBBIX
moayiaeit (C-43A, C-46A) u MoIy/db ABYXIIOPTOBOIO OINEPATHBHOIO 3allOMHHAIONIETO YCTPOMCTBA
DPM-41A. Monynes DPM-41A ucnonb3yercs B pe3epBUPYEMBIX CHCTEMaX B KadyeCTBE «IOYTOBOTO
AIIUKa», MpeIHa3HauYeHHOro g WH(GOPMALMOHHOTO OOMEHa MeEXAY OCHOBHBIM M PE3epPBHBIM
moayisimu CPU kontposmiepoB cepun DCS-2000 ucnonnenuss M3. Bee cereBbie MOnynH U MOAYIb

DPM-41A noakitoyaroTcs K CHCTEMHOM MarucTpaiu Kapkaca
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__EX

Hus  anpecaun  NVSRAM,

BHEITHUX CETEBBIX MOMAYJIEH U ABYXIOPTOBOH MaMSTH
ucrnons3yercs 20-tu pazpsanas mmHa aapeca GPMC [A19:A0].

Monyns CPU-47A MokeT aapecoBaTh 4YETHIPE CETEBBIX Moayist U Moayilb DPM-41A wumm
WHBIC MOIYJIH, OTBEYAIOIINE TPEOOBAHUSM CUCTEMHON MarucCTPad, MPU TOM 00BEM MaMSITH Ha OJTHO
IJIATOMECTO HE JIOJDKEH MPEeBhIIaTh 65535 OaiT.

OOMeH maHHBIMH BeaeTcs 1Mo 16-Tu paspsanoit mumHe manaeix GPMC _[AD15:AD0] u
8-mu paspsanoit GPMC_[AD7:ADO]. B kauecTBe CUTHAIOB YIPABICHHS UCIIOIb30BAHBI:

— GPMC_WE - curnan 3anucw,

— GPMC_OE - curnan urenus,

— GPMC_CSL1 - curnan Beioopku miatomect ot 0 1o 3 (C-41A u nepudepusi);

— GPMC_CS2 - curnan Beibopku miatomecta 4 (DPM-41A);

— GPMC_CS3 - curnan Beioopku 3ueprone3apucumoii namsitu (NVSRAM).

Anpeca mporpaMMHO-IOCTYITHBIX YCTPOMCTB MPUBEACHBI B Ta0IHIE 3.

Taéauna 3. Aapeca nporpaMMHO-I0CTYNHBIX YCTPOCTB MOAYJIA

YcrpoiicTBo CraproBblii aapec Koneunsliii agpec Oo0bem Mpumeyanue
C-41A caot 0 0000_0000h 0000_FFFFh 64 Koaiir | CS1 x8
C-41A caor 1 0001_0000h 0001_FFFFh 64 Koaiir | 16 Mb
C-41A caor 2 0002_0000h 0002_FFFFh 64 Koaiir | NOR async
C-41A caor 3 0003 _0000h 0003 _FFFFh 64 Koaiir | Non-multiplexed
Inhibit 0004_0000h 0004_FFFFh 64 Ko6aiit
Pe3eps 0005_0000h 0005_FFFFh 64 Koait
WTD 0006_0000h 0006_FFFFh 64 KoOaiit
Peseps 0007_0000h 0007_FFFFh 64 Koaiit
DPM-41A 0100_0000h 0101_FFFFh 128 Kbaiir | CS2 x16
16 Mb
NOR async
Non-multiplexed
Internal SRAM 0200_0000h 020F_FFFFh 1024 Ko6aiitr | CS3 x16
16 Mb
NOR async
Non-multiplexed

SHGPFOHCBaBI/ICI/IMOCTI) naMsATH AJaHHBIX obOecreynBaeTcs 3a CUET aBTOMATHUYSCKOIO nepexoga

Ha THUTaHUE OT JMTHUEBOW OaTapew MOj ympaBieHHEeM cxeMbl MoHHTOpa nutanus (MII) B cmyuae

MpoNaaHus MTATHOTO AIEKTPONUTAaHuUs T1aThl Moayiisi. MII Tak ske BBITOIHSET (QYHKIIMIO KOHTPOJIS

9
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COCTOSIHUSI JTUTHEBOM Oarapen. OauH pa3 B 24 yaca Ha | CeKyHIy NpPOHM3BOIUTCS MOJKIIOUEHHE
BHYTpeHHero pesucropa 1,2 MOwM, Ha KOTOPOM KOHTPOJIMpPYETCA MajJeHue HanpsbkeHusa. Ecinu oHo
coctaBisier 2,6 B um meHee, TO (opMmMupyeTcs CUTHal IpepblBaHUS LEHTPAJIBHOIO Ipolieccopa
(INT _BATT) no nunuu GPIO1 26.

[lpuHiMnuanpHass cXeMa YCTpPOHCTBa BBIOOPKM MaMsATH TNpuBeaeHa Ha pucynke C.1,
npunoxenue C.

Yempoiicmeo  npuopumemnuvix  npepvisanuti  odecrieuuBaer 00pabOTKy 10 7 BHEHIHHUX
MCTOYHMKOB MHULIMATUBHBIX CUTHAJIOB. VMU SABISIOTCS:

— 1 BekTOp OT MOHMTOpA OaTapew;

— 5 BEKTOPOB OT BHEIIHUX IIATOMECT;

— 1 BekTop oT yctpoiictBa Ethernet.

KpoMme BHEIIHMX HCTOYHUKOB PEPBIBAHHUH CYLIECTBYIOT M OOJIBIIOE KOJMYECTBO BHYTPEHHUX,
nanpumep ot UART, 12C, SPI, P10, DMA, Timers.

Bca  cucrema npepblBaHMM  SIBISETCS  IIPUOPUTETHOM, YTO IMO3BOJISIET IMPOrPAMMHO
yCTaHaBJIMBATh BBICIINI MPUOPUTET JIFOOOMY U3 HCTOYHUKOB, B 3aBUCUMOCTH OT PELIaeMOi 3a1auu.

Cuenan ucnpagnocmu u paspewenusi evixodoe (INHIBIT) cayxutr mis ¢dopmupoBaHus
curHana paspemenust padbotst BINH, mopra mumckpernoro BeiBoma (PORT OUT), a rtakke ero
HAJEKHON OJOKMPOBKMU IpPH IEPBOHAYAIBHOM BKIIIOUEHUH MOJIYyJs (10 MOMEHTa MNpOTrpaMMHON
UHUIMAIM3allMd) WM HeoOpaTMMOM OTKa3e, KOrja «ropsuuil» TIepes3almyck He TMpHBeNl K
BOCCTaHOBJICHHIO pa0OTOCIIOCOOHOCTH.

[Momumo curnana BINH dopmupyrorcss curHamsr INHOUT+/-, mo3Bossitoniue OICHUTH
UCIPABHOCTh MOJYJs TMpPH  BBINIOJHEHUU TIOJb30BAaTENbCKOW MPOrpaMMbl.  DIEKTPUUYECKHE
XapaKTEPUCTHUKU LIETH CIIEYIOIINE:

— HOMHUHAaJIbHOE HampshkeHue u Tok 24 B, 100 MA;

— HanpsbKeHue rajibBaHudeckoi passssku 2500 B.

OtcyrcrBue Toka B nenu INHOUT+/-, B Xo1e BBINOJHEHHS MOJB30BATEIBCKONH MPOTrPaMMEI,
MO>KHO PAaClEHHBATh KaK HEHMCIIPABHOCTh MOJIYJIS.

®opmuposanue curnaia BINH u INHOUT+/- moxer ObITh 3a070KMpOBaHO NpU TOAAYE B
nernb INHIN+/- nanpsokenust 24 B (Tok He Ooniee 5 MA), YTO MCHOJNB3YeTCS Ui OpPraHU3aIdN
«ropsiuero pesepsupoBanusty 2-x moxayneit. Iemu INHOUT+/- u INHIN+/- umeror HanpspkeHue
rajgbBaHnueckoi pas3sszku 2500 B.

OcnoBoii cxembl ¢opmupoBanusi INHIBIT sBnsercss 6-Tu paspsiiHblii CUETUYMK, KOTOPBIH
TaKTUPYETCS UMITYJIbCaMH ¢ 9acToTou 64 ', hopMHUpyeMbIMU Ha BBIXOJIE CHEIUATBHO BBIACICHHOTO
TaKTOBOTO TreHepaTopa dactoToil 32768 I'm, mpeaBapuTelbHO ToaeleHHbIMH Ha 512. Jlms cOpoca

3TOTO CYETYMKA HCIOIB3YIOTCS UMITYNbCHI, (opmupyeMbie nporpamMuo o junuu INHIBIT. Ilpu

10



® Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu

HOpMaJbHOUW paboTe MOAYNS OOpaIleHUsl MO ATOW JUHUU CO CTOPOHBI IIEHTPATHHOIO IMPOIECcCcopa
JOJKHBI IPOU3BOAUTHCS HE pexe, uyeM 3a 250 mc.

[TIpu mpekpamenun obpamieHuii co croponsl HII x ycrpoiictey INHIBIT curnan BINH
MIEPEXOJIUT B COCTOSIHUE BBHICOKOTO YPOBHS Uepe3 yKa3aHHOE BpeMs, MIPOUCXOIUT BBIKIIFOUEHUE BCEX
BbixooB u 1enb INHOUT+/- oGecrounBaercs. [IpuHIMnuanbHas cxema YCTPOWCTBA IpPUBEICHA
Ha pucynke C.1, npunoxenue C.

Oo6men LI ¢ nucruieeM BBIMOJIHEH Ha 0a3e MOCIIEN0BAaTEILHOTO HHTEpdelica U peIHa3HaueH
it oocmykuBanus iatel DP-31A.

Wurepdeiicubie kananbl RS-485 u RS-232 paboratot o mporokoay Modbus.

Yempoticmeo nuskockopocmno2o obmena nociedosamenvuvimu Oannvimu (DRV RS-232)
cocrout u3 BcrpoeHHOTO B VAR-SOM-AMS33 HesaBucumoro kanana mnpuema/mepenaun UARTO.
Kanan COMO ¢opmupyer curnamer Uart0_Rx, Uart0_Tx, Uart0_RTS, Uart0_CTS . Kanan COMO
pabotaet B crannapre RS-232.

Yempoticmeo nuskockopocmno2o obmena nocnedosamenvuvimu Ooannvimu (DRV RS-485)
cocrout u3 BcrpoeHHOro B VAR-SOM-AMS33 HezaBucumoro kanana mpuema/mepemaun UARTI.
Kanan COM1 ¢opmupyer curnanel Uartl Rx, Uartl Tx, Uartl RTS. Kanan COMI1 pabotaer B
craamapre RS-485. ®opmupoBarens u30mupoBaHHOTO KaHama RS-485 peammsoBaH 10 THUITOBOM
cxeme, r7ie B kauecTBe popmupoBatens RS-485 ucnonp3oBana crenuain3upoBaHHAs MUKpPOCXeMa C
BHYTpEHHEH TallbBAaHUYECKOW pa3Bsizkod. B kadecTBe S1MEeMEHTOB 3alIUTHl OT TMEepEeHANpPSKEHUs

BBICTYIAIOT TPAHCHUJIBI U ITIO3UCTOPHI.

BHUMAHMUE! DJIEKTPUYECKOE COT'JIACOBAHUE KAHAJIA CBA3U COMI

(RS-485) OCYIIECTBJIAETCHA PE3CTOPAMU n ITEPEMBIUKAMMU-

3AMBIKATEJISIMUA J1, J2.

Ha3naveHue nepemMbIuek clieayroiiee:

— mepembiuka J1 CIy’KHT JUIsL MOAKIIOYCHHS «HHYKHETO» PE3UCTOpa CMEMICHHS JIMHHUH,
HoMuHaI0oM 750 OM. 3aBojicKast yCTaHOBKA — 3aMKHYTa.

— mepeMbluka J2 CIYKHT JUIS TOAKITIOUCHHS «BEPXHET0» PE3UCTOpa CMEIICHUS JHHHH,
HoMuHa0oM 750 OM. 3aBojicKast yCTaHOBKA — 3aMKHYTa.

Ilopm ouckpemnoco evieooa (PORT OUT) o6pasyer nuaus GPlO3_4 coBmecTHO C
3JIEMEHTAMH ONITPOHHOM Pa3Bs3KU. DICKTPUUICCKUE XaPAKTEPUCTUKHU TICTIH CIICAYIOIINE:

— HOMHUHaJIbHOE HampsbkeHue u Tok - 24 B, 100 MA;

— HampsDKeHHUe TaibBaHWYeCKOH pa3Bs3ku 2500 B.

Ilopm ouckpemnoco ésooa (PORT IN) o6pasyer nunust GPIO1_16 coBMecTHO ¢ 3j€MEHTaMK
ONITPOHHOH Pa3BS3KU. DICKTPUICCKUAE XaPAKTCPUCTUKH TETTH CIICIYIOIIHE:

— HOMHUHAJIBHOE HalpsHKEHHE U TOK - 24 B, 5 MA;
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— HampsDKeHHUe TaibBaHWYeCKOH pa3Bs3ku 2500 B.

Ilopm ouckpemnoco ssooa (UPS) obpasyer nunust GPIO1l 27 COBMECTHO C 3JeMEHTaMH
ONTPOHHOH Pa3BsI3KU. DIEKTPUUECKUE XapaKTEPUCTUKH LIETIH CIIETYIOIINE:

— HOMHUHAJIBHOE HaNpsHKEHHUE U TOK - 24 B, 5 MA;

— HamnpsbKeHue rajibBaHudeckoi passsasku 2500 B.

Dopmuposamenv unmepgeticnoco kananra Ethernet (DRV ETHERNET) oOpasyer kanai,
BctpoeHHBI B VAR-SOM-AM33 (pa3ném X3).

[lutaHue MOIyJs OCYIIECTBIISETCS HECTAaOMIM3UPOBAHHBIM HampsbkeHueM oT 18 mo 36 B.
BropuuHblii HCTOYHUK MUTaHHWS, BHINOJAHEH Ha 0ase wmukpocxembl DC/DC-konBepropa u
obecnieunBaeT HampspkeHue cucreMHoro muranus +3,3 B tmarer CPU-47A. Jlns obecnieueHus
HaMPsHKEHUS JIEKTPONUTAHUS MSATH BOJIBTOBOM YacTH MOJYJIs, a Tak ke miatel DP-31A, ucnonb3oBan
noBeimaronuii StepUp mpeoOpaszoBarenb, BKIOYEHHBIH MO TUIIOBOM cxeme. DHepronorpedieHue
MoxyJst He 6onee 5 BT.

Pacnonoxenne OCHOBHBIX 3JIeMEHTOB Ha Tutatax monyis CPU-47A moka3aHo Ha pHCyHKax
D.1- D.4, npunoxenue D.

Cxema MOJAKIIOUEHUS TUCKPETHOTO BXOJa M BBIXOJAa MOAYJs, NpuBeIeHa Ha pucyHke E.1,
npunoxenne E. Tlogxmouenne wmoxyns mo kaHamy RS-232 mokazano Ha  pucynke E.2,
npunoxenne E. [lpumepsr monkmodenuss Moxyns nmo kanamy RS-485 mokaszaner Ha pucynke E.3 u

pucynke E.4, mpunoxenue E.

IIpuMmeuanue - BHenmHuid BUI T1aT MOYJISE MOYKET UMETh OTJIMYMS OT IMOKa3aHHBIX HA

pucynkax D.1- D.4, npunoxenue D, He Biusironiye Ha ero SKCILTyaTaluio.
1.3.2 IIpozpammnoe obecneuenue

[Tporpammuoe obecnieuerue (ITQ) MOy COCTOUT U3 IBYX YacTE:

1) omepanmonHas cuctema Linux;

2) cucremHoe IIO, xotopoe oOecmeuMBacT TECTUPOBAHHE  YCTPOMCTB  MOMIYJI,
pe3epBUpoOBaHue, KOH(MUTYPHPOBAHUE KOHTPOJUIEPOB, cocTosmmMX u3 ceTeBbix u CPU
MO/TyJIEH.

WuTterpupoBanHas cucTeMa pa3pabOTKH  TPHUKIATHOTO  MPOTPAMMHOIO  0OECIICUCHHS

CODESYS".
Bonee mompo6no IIO ommcaHo B  JgOKyMeHTe  «Pykogoocmeo — npozpammucmay,

AJII'B.426469.058/1.

! CODESYS ( Controller Development System) — HHCTpyMEHTAIBHBI TPOrPAMMHBI KOMILIEKC TPOMBILILICHHOMN
ABTOMATU3ALIAN.
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1.4. MapkupoBKa 1 INIOMOMpPOBaHHE

Mapxkupoka monyns (I'OCT 26828-86) HaHeceHa HEMOCPEICTBEHHO Ha H3CIIME WM Ha
MPUKPEIUIIEMBIH K U3/1€TTUI0 HAKIIAJHOM 3JIEMEHT U COJIEPIKUT:

— HaMMEHOBaHHE W (W) mudp U3AeIus;

TOBapHBIfI 3HaK UJIM HAUMCHOBAHUEC MPCANIPUATUA-U3TOTOBUTEIIA,

3aBOJICKO HOMED;

n300pakeHHe €IUHOr0 3HaKa OOpalleHUs NPOAYKIMH Ha PBIHKE TOCYIapCTB-YJICHOB

TaMo0XeHHOTO CO103a.

1.5. ¥Ymnakoska

TpancnopTHass Tapa, B KOTOPOM IOCTABJISIIOTCS MOJYJH, MPEACTaBIsSET COOOW IOIIAThIN
HEepa30O0PHBIN, TUIOTHBIN SIIUK C TOPIICBBIMA CTCHKAMH, COOpAaHHBIMH HA YeThIpEX IUIaHkax. Ha sk
HAHOCSTCA OCHOBHBIC, JIOMOJMHHUTENbHbIE U mpenynpeautensusie 3Haku 1o ['OCT 14192-96.
BuyTpennue cTeHku simka oOuTsl (BeicTiianbl) Oymaroit BY-b mo 'OCT 515-77. [lepen ynakoBkoii B
TPAHCIIOPTHYIO Tapy MOJIYJIM MOMEIIAIOTCS B YKJIQJOYHBIA SIIHUK. YKIAJOUYHBIN SIIUK MPEICTABISAET
coboit pymsip u3 roppupoBanHoro kaprona T-30, TOCT P 52901-2007. B ogHOM TpaHCIIOPTHOM
sIuKe pazmeniaetcs 10 20 yKIaJ0YHbIX SIIUKOB.

TpaHCIOPTHBIN AMMK MaPKUPOBAH:

MaHUNYJSIMOHHBIMA ~ 3Hakamu: «boutcs ceipoct», «Bepx». «He kaHTOBaThHY,
«OCTOPOKHO, XPYIIKOEY;
— OCHOBHBIMH HAJUCSMH - IOJHOE WJIK YCIOBHOE€ HAMMEHOBAHUE IPY30I0JIydaTesis, IyHKTa
HA3HAYEHHS C YKa3aHUEM, IPU HeOOXOIUMOCTH, ITYHKTa EPETPY3KH;
— JIOTIOJIHUTEIbHBIMHU HAAMUCSIMU - OJTHOE WIIM YCIOBHOE HAMMEHOBAHUE TPY300TIPABUTEINS
Y HAMMEHOBAHME ITYHKTA OTIPaBICHUS;
— uHGOPMAIMOHHBIMU HAMAMUCAMU - MacChl OpPYTTO U HETTO TpPY30BOTO MecTa B
KIJIOTpaMMax, rabapuTHBIE pa3Mephl TPY30BOTO MECTAa B CAHTUMETpaxX M 00BEM IPYy30BOTO
MecTa B KyOM4YeCKUX MeTpax.

TpaHcropTHasi MapKUPOBKA HAHOCHUTCS Ha (DaHepHBIE WM MeTaindeckue spabiku. [Topsimok
pacToyoKeHUsT MapKUpOBKM Ha OAHOM U3 OOkoBBIX cTeHOK coorBercTByer ['OCT 14192-96.
JlonmyckaeTcsi HAHECEHUE MApKUPOBKU HEIMOCPEACTBEHHO Ha Tapy. MapKUpOBKY HAHOCIT KPacKou 1o
TpadapeTy Wik OT PyKH OBICTPO BBICHIXAIOIIEH, BOJIOCTOMKOM, CBETOCTOMKOM, COJIECTONKONW KPacKOH,
NMpOYHOM Ha CcTHUpaHWe U pa3mbiBaHue. OCHOBHBIE HAANUCHA HAHOCATCA BbICOTOM 30 MM.
JlonoHUTETbHBIE M HHPOPMAIIMOHHBIE HAJIITUCH HAHOCITCS BBICOTON 10 MM.

[Tocne ykmaaku MoOAysield B TapHBIA SIIUK, MOCIEIHUNA OOTSATHBAETCS MO TOPIAM CTaIbHOM,

nenpHOM JieHTOM cedeHueM 0,4x20 MM u momOupyercs. [moMObl aiiss mpeaoTBpamieHus OT

13



® Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu

MOBPEXJCHHUS TPH TPAHCIIOPTUPOBAHUU PACIIONIATAIOTCS B TIIYXUX OTBEPCTHSAX OOKOBBIX CTEHOK U

3allUIIar0TCA cKoOaMH.

B Tedenue rapaHTUHHOTO cpoka MOTPeOUTENb JAOKEH COXPaHATh YIMAKOBKY (YIMaKOBOYHBIN U

TPAHCIIOPTHBIN ALUKN).
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2 HCIIOJb30BAHUE 10 HASBHAYEHHUIO

2.1. JxkcmiayaTauMoOHHbIE OTPAHHYEHUS

OcoOenHocty pabOThl MOIYJS MPHU MOJKIIOYCHUH, B3aUMOJICHCTBUU U MPOTrPAMMHUPOBAHHUU
BHEIIHUX YCTPOUCTB HE MPEABSABISIOT JKECTKUX IKCIUTYaTALMOHHBIX OTPAaHUYCHH.

DKCIUTyaTanusi yYCTPOWCTBA JODKHA MPOU3BOJUTHCS B TIOJHOM COOTBETCTBUHM C OOIIMMU
TEXHUYECKMMHU TPEOOBAHUSIMU M TMPABUIAMHU IKCIUTyaTallud HM3ACTHN (CPEICTB) BBIYHUCIUTEIbHOM
TEXHUKU U MPHOOPOCTPOCHHUS, a TaK K€ HACTOAIUM PD mpu 3HaYEHUSX KIMMaTHYeCKUX (PaKTOpoB,
YKa3aHHBIX B HACTOSILIEM JIOKYMEHTE.

Bo3MOXHOCTh 3KCIUTyaTalMM YCTPOMCTB B YCIOBHSX, OTJIMYHBIX OT YKAa3aHHBIX, OJHKHA
COrJIaCOBBIBATbCA C NPEANPUATHEM-U3TOTOBUTENIEM. YAajJdeHHWe MOAYJAsl M3 KpedTa npu

BKJIIYCHHOM IMUTAHUH 3AIIPEIICHO.

2.2. TloaroroBka MoayJisi K HCIOJIb30BAHUIO

Ilocne nosydeHuUs, [UIMTEIBHOIO XPAaHEHHMs WM TPAHCIOPTUPOBAaHUS MOXYJIEH B
TPAHCHOPTHON Tape HEOOXOJMMO IMPOU3BECTH BHEIIHUN OCMOTpP TPAHCIOPTHOIO M YKJIAJOYHBIX
SIIAKOB U MIPOBEPUTH LIETOCTHOCTh YIIAKOBKH.

[Ipu oOHapyXeHUU HapyIIEHUsS LEJIOCTHOCTH TPAHCIOPTHOM WM YKIIaJOYHOM Taphl
HE00XO0IMMO COOOIIUTh O HapYIIEHUM MPEANPHUATHIO - W3rOTOBUTENIO. JlanbHelnas sKcrulyaranus
MOZYJIsl BO3MOYKHA TOJIBKO C pa3pelieHus IPEANPUATHS - U3TOTOBUTES.

Ecnyu 1enocTHOCTB Tapbl HE HapylleHa, MOAYJb CIEAYET W3BIE€Yb U3 YIAKOBKHU, IIPOBECTU
BHEIIHUM OCMOTpP Ha OTCYTCTBUE MEXAHMYECKMX IIOBPEKICHUNH M IPOBEPUTH COOTBETCTBHUE
KOMILUIEKTHOCTH ITACTIOPTY.

B ciydyae xpaHeHMs WM TPAHCIIOPTUPOBAHMS MOMYJIS IIPU TEMIIEPATYPE HUXKE HYJIS TPaLyCOB,

BBIJIEPKaTh €r0 B HOPMaJIbHBIX YCIOBUSAX B TeUueHHE 12 4acoB.
2.2.1 Ilopsaook ycmanosKku

[lepen HavamoM MOHTa)ka MOIYJb CJEAYeT OCMOTPETh M TPOBEPUTH 3a3eMIIAIOIIEe
YCTPOMCTBO, LIEIOCTHOCTh 3JEMEHTOB IUIATHI, MEYATHBIX MPOBOJHUKOB U OTCYTCTBHE MOBPEXKICHUI

pa3beMOB.

42 BHUMAHME! ITPUCOEAMHEHUE N OTCOEJUHEHUE PA3BLEMOB MOJAVYIJIA
JOJDKHO ITPOU3BOAUTHCA TP OTKIIIOYEHHOM ITMTAHUUA.

[Ipu nepBoHavYAIbHON YCTAaHOBKE MOAYJIEH CIEAYET BBIIIOIHUTD CICIYIOIIHNE ACHCTBHUS:
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EX

1) ycTaHOBUTH MOIYJb B OTBETHBIH pa3béM KpoccoBoi muiatbkl X6 mim X8 «CPUy, kpeiita

koHTposiepa tuma CC-315, obecneynB HAACKHOE COCIUHEHHE pazbéMa X1 Momayins
CPU-47A ¢ COOTBETCTBYIOIIUM Pa3bEMOM KPOCC-IUIATHI M 3aTSHYTh KPETIC)KHBIC BUHTHI;

2) TOJKJIIYUTH CUTHAJIbHBIC KaOEI B COOTBETCTBUH C I[OKOJIEBKON Pa3beMOB MOTYJISL.

[Hoxonérka paszbemoB X1 m X2 mpuBeaeHa B Tadiune F.1, mpuwioxenue F u Tabmune G.1,

npusnoxenrne G cOOTBETCTBEHHO.

2.2.2 Ilepeuunas nogepka

Monyne He SBISETCS H3MEPHUTENBHBIM TpuOopoM (u3zmenuem). IlepBuunas moBepka He
Tpebyercs.

2.3. Hcnogn3oBaHHE MOTYJIA

[Ipexxne yeM HavaTth pabOTy ¢ MOAYJEM, HEOOXOIMMO O3HAKOMUTHCSA C IKCILUIyaTal[MOHHOMN

JOKYMEHTAIIUCH U KOHCTPYKIIUECH MOJIYJIS.
2.3.1 Koumponav pabomocnocoonocmu

Jnst HarnmsiTHOCTH OTOOpaKEHUSI COCTOSIHUSI U KOHTPOJISE PEXKUMOB pabOThl MOJYJIsI IPUMEHEH
JIBYXCTPOYHBIH 3HAKOCHHTE3Upyromui aucruieid u ceeromuon ACT,. HHIUIUPYIONINH COCTOSIHHE

BBITIOJTHEHUS MPUKIIAJHON MOJIh30BATENbCKON MPOTPaMMBL.
2.3.2 Bo3moscHble HeucnpagHocmu u cnOcodbl UX ycmpanenus

B nanHoMm nyHkTe, B Tabnuue 4, IpUBeeH NepedeHb BO3MOXKHBIX HEUCIIPAaBHOCTEH, KOTOPbIE

MOTYT BOSHUKHYTb B IMTPOLECCE UCITOJIB30BAHUA MOAYJIA, U CII0COOBI BX YCTpaHCHUA.

Ta6auna 4. Bo3aMo:kHbIe HEMCIIPABHOCTH M CIIOCOOBI HX YCTPAHEHHS

Bo3MoskHas npuunHa
HECUCIIPABHOCTH

[locne BKIrOUEHUA TTUTAHUS

IIpu3Hak HeHMCNIPaBHOCTH JleHCTBHA 110 YCTPAHEHHIO

He cBetutcs [IpoBeputh HATEAKHOCTH

KUIKOKPpUCTAIIIINICCKAaA
IIaHCIb

MOJTYJISl HE CBETHTCS
KHMIKOKPHUCTAITMYECKAs TaHeb
(mucrineit)

HOJKII0UeHus pazbema X1
moayist CPU-47A ¢ oTBeTHBIM
pa3zbeMoM KpOcCC-TUIaThl
KapKaca KOHTpoJuiepa

OtcyrcrBYyeT uHpOpManus
Ha JiICcIuiee

[Tocne BKITIOYSHHS TUTAHUS
MOAYJIA X XKUAKOKPUCTATIIINYCCKAs
naHesb (UCILICH) CBETUTCS,
nH(pOpMaIus OTCYTCTBYET

[IpoBepuTh HaJIEKHOCTD
MOJIKJIIOUEHUS Pa3beMa MOTYJIS
X1 ¢ OTBETHBIM pa3zbEMOM
KpOcCc-TUIaThl KapKaca
KOHTpOJLIEpa

He nnpunupyer (e
ceetutcs) ceeroanon «ACT»

Cnycts mpuMepHo | MUHYTY
MocJie BKIFOYCHUS MOTYJISl U
3arpy3Ku MPUKIagHON
nporpammel, ceetoauoa «ACT»
HE UHIUIUPYET (HE CBETUTCS)

— IlpoBeputh 3arpyxkeHa Ju
MPHUKIIaIHAS TIporpaMmma
— Yo0enutbes, uro Bel nmeete
hi () (0] HE c MOJIyJIeM
HaXOSIIAMCS B PE3epPBE
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IIpu3Hak HeMCIPABHOCTH

Bo3mo:xnas npu4inHa
HCUCIIPABHOCTH

JeiicTBHS 10 YCTPAHEHU IO

OTCyTCTBYET CBA3b IO
uHTEep(EHCHBIM KaHaIaM

Curnanbhble (MHTEpEiCHbIC)
Ka0eJu MOAKIIIOYEHBI, CBA3b 110
UHTEpEHCHBIM KaHaTaM
OTCYTCTBYET

[IpoBeputh HALEHKHOCTH
IO/ICOEIMHEHHS K pa3beMam
mMoayist (X2,X3), BHEIITHHX
CHTHAJIbHBIX KaOesen

Ecnu B pe3ynbrare BBIIICYKA3aHHBIX JCHCTBUN HEUCIPABHOCTb YCTPAaHUTh HE YIaJoOCh,

HEOOXOIUMO 3aMEHUTh MOAysb. Jlmg 3Toro HeEoOXOJUMO  BBINIOJIHHTH  HIKEYKa3aHHYIO
OCJIEN0BATEILHOCTE ICUCTBHUIA:
1) OTKIIOYWTH MUTAHUE KpEHTa KOHTPOJUIepa, MOTYJIS;
2) OTKJIIOYUTH UHTEp(eiiCHbIC (CUTHATIBHBIC) KaOelu;
3) 0c1abuTh U OTBEPHYTH KPENECIKHBIC BUHTHI,
4) u3bsATHh MOAYJb U3 KpeliTa KOHTPOJLIEPa,;
5) 3aMeHHUTh MOJIYJIb Ha 3aBEJOMO HCIPABHBIM.
[Ipucoenunenre u OTCOCAMHEHUE Pa3bEMOB

MOAYJS JIOJDKHO TPOUZBOAMUTHCS TPHU

OTKJIFOYCHHOM IIMTaHHH.

BHUMAHMUE!
JNOITYCKAETCHI.

3JAMEHA MOJVYJIA BE3 OTKIIIOYEHMA IIMTAHUSA HE

PeMOHT MOy st MPOU3BOAUTCS CUIIAMU TIPEANPUITHSI-U3TOTOBUTETIS.
2.3.3 Mepul 6e30nacnocmu npu IKCHIAyamayuu Mooy

[Ipu »skcmmyatanuu  MOAyJds HEOOXOAMMO coOnojaTh TMpaBuila U CIENOBaTb BCEM
pEeKOMEHJalusiIM B TIOJHOM COOTBETCTBUM C pazfenaMmu Hacrosimero PD, ocobeHHOCTIMU

KOHCTPYKLUUA M3JENHs, €ro JSKCIUIyaTalluH, JACUCTBYIOIUMMH IIOJIOKEHUSIMH HOPMAaTHBHBIX

JOKYMEHTOB, MTepeYHEeM 0053aTeNIbHBIX TPEOOBaHUN IO TEXHUUECKOMY OOCITYXKHUBAHHUIO U PEMOHTY.
Kpome Toro, HE0oOXOAMMO BBINOIHITH MECTHbIE HHCTPYKIMH, AEHCTBYIOUIME B JaHHOU

OTpaciau IMPOMBIIIJIEHHOCTH, a TaKKe JPyrHe HOPMAaTHBHBIE JOKYMEHTBI, ONpPEACIIAIONINE ITpaBUia

OKCILTyaTalluu 3J'ICKTp0060py,I[OBaHI/I$I.
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3 TEXHUWYECKOE OBCJIYKUBAHUE

Haxopsmuiics B 3KCIulyaTanud MOJIyJb TpeOyeT MHpu MHpPOBEACHUM DPETJIAMEHTHBIX padoT

MIPOBOAUTH KOHTPOJIb HAMPSKEHUS IMTUEBOU OaTapeu.

BHUMAHMUME! BATAPEA [OMJIEXUT 3AMEHE, ECJIIM EE HAIIPSKEHUE
COCTABJIAET MEHEE 2,8 B.

Ecnm ma mucnimee Momynst BbicBeumBaeTcs cooOmienue “LO Batt”, To Oartapes momyiexuT
3ameHe. [IpeaBapuTenbHO MOYJIb HYXKHO MEPEBECTH B PE3epB. 3aTeM CIEAYET OTKIIOYUTH
MMUTAHUE COOTBETCTBYIOIICH ITOJIOBHHBI KpEHTa, OTKIIOYHUTh HHTEPEHCHBIC (CUTHAIBHBIC)
kabenu, OcabuTh U OTBEPHYTH KpeIexHbIe BUHTHI U U3BATH MOJIYJIb U3 KpeiTa KOHTpOJUIepa.

OTBepHYTh YeThIpe KPENEKHBIX BUHTA BEPXHEU KPBIIIKH MOAYJS M CHATH €e. Y IaJUuTh CTapylo
Oarapero U3 Jepkareliss U BCTaBUTh HOBYro. Tum Gatapen — CR2032. YcTaHOBHTH HA MeCTO
BEPXHIOIO KpPBIINIKY M 3aBEPHYTh KPEMNEKHBbIC BUHTHL. YCTAHOBUTH MOAYJIb B KPEHT,
MOJKIIIOUUTH UHTEp(deiicHbIe (CUTHANIbHBIE) Kabenu U BKJIIOYHUTH IMUTAHUE COOTBETCTBYIOIIEH

ITOJIOBHUHBI erﬁTa.

BHUMAHUE! JUISI MOJUGUKALIMM MOJAVJISL CPU-47A AJII'B.426469.058-06
(CM. TABJIMLY 1), TIPU TIEPBOM BKJIIOYEHUM OCHOBHOI'O TTUTAHUS, TIOCJIE
3AMEHDBI JINTUEBOI BATAPEU, HEJIB3SI OTKJIIOUATL IMUTAHUE MOJAYJISI HE
JIOKJIABILIUCH TTOJTHOU 3ATPY3KU OIEPALIMOHHON CUCTEMBI (OC).

CBuzerenbctBoM mnoiHOW 3arpy3ku OC, npu HalMyuu TNpPOEKTa B MOAYJIE, SBISIETCS
coobuieHue Ha skpaHe uHankatopa «RUN». Ecnu B Moysne HET mpoekTa, U 10 OKOHYaHUIO 3arpy3Ku
Ha MHJIMKAaTOpe HUYETo He 0TOOpa)kaeTcs, TO MOXKHO yOeIUThCsl B OKOHYAaHUM mpoliecca 3arpy3ku OC
Ha)xaB KHOMKY «C», mpu aToM otobpazutcs [P agpec yctpoiicTsa.

B ciydae oTkitoueHHS OCHOBHOIO NMHUTAHMS O OKOHYAHUS TOJHOM 3arpy3Ku, YCTPOMCTBO
MOXKET TMepecTaTb 3arpyXaTbCsi HpH TOCIEAyIoIleM BKIOYeHHH. [l  BoccTaHOBIIEHUS
paboTocrnocoOHOCTH MOy, He0OX0AUMO W3BIeYb dneMeHT nutanus CR2032 Ha BpeMs He MeHee
30 cexynna. Ilocne ycTaHOBKM 3J€MeHTa MUTAHUS 4YacoB, MOJATh NMUTaHWE HA MOIYJIb U JIOKIATbCS

okoH4aHus 3arpy3ku OC.
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4 TEKYIIUHA PEMOHT U 3AMEHA

Monyne sBIsSeTCS BOCCTAHABIMBAEMBbIM M PEMOHTHO-TIPUTOJHBIM H3AenueM. B mepuon
9KCIUTyaTalliy B CIIydasx, HEe TPEOYIOUIMX 3aBOACKOT0 PeMOHTa (MJIM BbI30Ba OpUrajbl MPEANPUSATHS-
M3TOTOBUTENS) MOTPEOUTENIO pa3pelIaeTcss CBOMMHU CUJIAMU IMPOU3BOJAUTH 3aMEHY BBIIICIIINX U3

ctposi moayaeit (cm.1m.2.3.2, 2.2.1), 3aTpe0OBaHHBIX HJIH NOJTYYEHHBIX Y MPEIIPUSITHS-U3TOTOBUTEIS.

BHUMAHUE! PEMOHT KOMIIOHEHTOB JOJDKEH BBIHIOJIHATHCA TOJIBKO
N3TOTOBUTEJIEM. HE COBJIOJAEHUE JAHHOI'O TPEBOBAHUMA BJIEUET 3A
COBOM IIOTEPIO TAPAHTUM ITPEITPUATHUSA-U3TOTOBUTEJIS AO «3MUKOH».

CBG,I[CHI/IH O HCUCIIPABHOCTAX 3aHOCATCA B Pa3acii «Yuer HCHCHpaBHOCTCﬁ I[IpU SKCILTyaTauun»

ImacriopTa.
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5 HOPAIJOK XPAHEHUA

XpaHeHHe MOIYyNsl MOXET ObITh KpPaTKOBPEMEHHBIM (TapaHTHMHBIM) M JUIMTEIbHBIM B
OTaIlJIMBAEMOM XPaHUJIHILIE.

["apaHTUIHBIN CPOK XpaHEHUS] MOJYJISl C MOMEHTA U3TOTOBIIEHUS: 42 Mecsna.

CpoK IIUTENIBHOTO XpaHEHUsI MOAYJIS B OTaruiuBaeMoM xpanuiuiie: 10 ser.

[Tpu xpaHeHUU MOJYJIS CIIEYET BbLACPKUBATH CIEAYIOLINE TapaMeTPhbl OKPYKaIOLIEH cpebl:

— B OTaIUIMBAEMOM XPaHWJIMILE TEMIIepaTypa BO3Jyxa JOJDKHA OBITh B MpeaesiaXx OT ILTIOC

5 °C nmo mmoc 40 °C, oTHOcuTeNnbHAs BIaXHOCTH 10 80 % mpu Temmepatype mitoc 25 °C
0e3 KOHICHCALIMH BJIaru;

— coJep)kaHue KOPPO3UIHBIX areHTOB B aTMoc(epe XpaHWINIIA HE JOJKHO IMPEBBIIIATh:

1) cepuucroro rasa 20 Mr/m3 B CyTKH;
2) XJIOPHUCTBIX couieil 2 Mr/M3 B CYTKH.

Monyne mepes 3akiaJkod Ha UIMTENbHOE XpaHeHHE (M0 MCTEYEHHH TapaHTHUITHOTO CpoOKa
XpaHeHus1) T0JKEH ObITh MEPEKOHCEPBUPOBAH.

KoHncepBanust JgomkHa HPOBOAWTHCS B IMOMELIEHUWH TpU  TEMIepaType  BO3Jyxa
witoc 20°C £5 °C u oTHOCUTENBHOH BiaxkHOCTH He 6osee 70 % 0e3 pe3kux KojaebaHui TeMneparypsl.
[Tomemienne NOMKHO OBITH 3AIIMIICHO OT MPOHUKHOBEHUS B HEro aTrMOC(EpHBIX OCaJAKOB U
KOPPO3HMOHHOAKTUBHBIX ra30B (XJI0OpP, CEPOBOJIOPOJI, aMMHUAK, CEPHUCTBIHN Ta3 u ap.). [Ipu nmpoBeaennun

paboT 1Mo mepeKoHCEPBAIUK ciieayeT coomtoaTe TpedboBanus 6e3omacHoctu o 'OCT 9.014.
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6 TPAHCIIOPTUPOBAHMUE

TpancroptHass Tapa M YHakoBKa  OOECIIEUYMBAIOT  COXPAHHOCTh  MOAYNS  IMpU
TPAHCIOPTUPOBAHUH BCEMU BHJIAMU TPAHCIIOPTA: aBTOMOOUIIBHBIM, JKEJI€3HOI0POKHBIM, BO3TYLITHBIM
(npu ycnoBUM pa3MELIEHUS MOJIYJsl B I€pMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUU C IPAaBHIIAMU
TPAHCIIOPTUPOBAHUS I'PY30B HAa COOTBETCTBYIOLIEM BHJIE TPAHCIIOPTA U IIPU XPAHEHUHU €T0 B TEUEHUE
CPOKOB, YKa3aHHBIX B pasjerie 5.

[Tpy HeoOXOIMMOCTH HOBOM TPAHCIIOPTUPOBKHU YIMAKOBKY MOJYJIEH ClieqyeT MPOU3BOJIUTH B
CHEAYIOUIEN MOCIEI0BATEIIbHOCTH:

1) KaxIblil MOMYJb 3allauBacTCs B IMOJIMATUIICHOBBIN MAKET U YKJIAIbIBACTCS B OTICIbHYIO
KOpPOOKY BMECTE C CONPOBOIUTENIBHOIN TOKYMEHTAIIUEH;

2) KOpoOKH ¢ MoOayiasMd B KoaudecTBe 20 IIT. YHAKOBBIBAIOTCS B YKJIJOYHBIN SIIUK.
VKIago4Hbld SOMK T[OMEMAEeTCd B TAapHBIM  SIMK. [IpoMEXyTKM 3amoJIHAOTCS
roppupoBannbiM kapToHoM T-30 (I'OCT P 52901-2007);

3) TpaHCHOPTHBIA SIIMK MapKUPYETCS JOJDKHBIM 00pa3oM (CM. MpaBWia MapKHPOBKH,
nepeyrciacHHbie B pazaene 1.4).

[Ipu TpaHCHOPTHPOBAaHUM YHNAKOBKAa MOAYJS JIOJDKHA OBITh 3allMIleHa OT HpsIMOro
BO3JIEHCTBUS aTMOC(HEPHBIX OCATKOB.

TpaHcnopTupOBaHKE BCEMU BUAAMU TPAHCIIOPTA MOKET IIPOBOAMTHCS B CIEAYIOLINX YCIOBUAX
(TOCT 21552-84):

— TemIepaTypa OKpysKarolero Bozayxa ot muHyc 60 °C no mnoc 60 °C;

— oTHocuTenbHas BiaaxHocTh 98 % mpu mmoc 30 °C u Oosnee HU3KUX Temreparypax, 0e3

KOH/ICHCAIIUX BJary;

— armocdepHoe gasienue ot 12 klla (90 mm pr. ct1.) 10 100 kI1a (750 mm pT. cT).

[Ipu morpy3ke M BBIFpy3Ke MOAYIH He OpocaTh, COOMIOaTh MEphl MPEIOCTOPOKHOCTH OT
MOBPEXKACHUS TAPHOTO SIIHKA.

[Tocne morpy3ku B TpPAaHCIOPTHOE CPEACTBO SILIUK 3aKPEIUISeTCs C IeNbI0 HMCKIIOYEHUs

BO3MOXXHOCTH €r0 MPOU3BOJIBHOI'O IEPEMCIICHUA.
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7 YTHIN3ALUA

Marepuasnbl, TpUMEHSIEMbIC ISl YITAKOBKH MOJIYJISI M €r0 COCTaBHBIX 4YacTei, MOTYT OBITh
MOJTHOCTBIO TepepaboTaHbl U UCTIOIB30BaHbI TOBTOPHO.

Monyib, €ro cOCTaBHBIC YacTH, MATEPUAIbl U KOMIUICKTYIOIINE U3JIEHs CIIPOCKTUPOBAHBI U
W3TOTOBJICHBl M3 BBICOKOKAYECTBCHHBIX MATEPHUAJIOB M KOMIIOHCHTOB, HE COJIEPKAIllMX BPEIHBIC
BEIIECTBA, TOKCHYHBIE MAaTepUallbl W JpPyrue KOMIIOHEHTHI, OTPHIIATEIBHO BIHSIOIINE Ha
OKPY’KaIOIIYIO TIPUPOJIHYIO CPENly U KOTOPhIE MOKHO YTHIM3UPOBATH U HCIIOJIB30BaTh TOBTOPHO.

Moy, U Ipyrue ero COCTaBHBIC YACT, IMOJICKAIINES YTHIIN3AIUU, HEOOXOANMO TIPUBECTH B
HEMPHUTOJHOCTh U yruiuzupoBath B coorBerctBuu ¢ ['OCT P 52108-2003, IOCT 17.2.3.02-2014 u

JEHCTBYIONUM 3aKOHOIaTeNbCTBOM PO.
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8 ITPABUJIA O®OPMJIEHUS 3AKA3A

[Ipu odopmieHun 3akaza Ha MOIyJIu B OJaHKE 3aka3za HEOOXOAMMO yKa3aTh CIEIYIOIHE
JaHHbIE:
— «HaumenosaHnue - yka3pIBaeTcs MOJIHOE HAUMEHOBAHUE MOYJIS C Y4€TOM MOIU(BUKALINY;
—  «Ko7-60» - yKa3pIBaeTCsl KOJIMYECTBO MOCTABISEMBIX W3JIEIMM JaHHOTO HAUMEHOBAHUS U
BapHaHTA.

Kpowme toro, B 01aHke 3aka3a MOT'YT ObITh OTOBOPEHBI OCOOBIE YCIIOBHS ITOCTABKU MOJTYyJIEH.

23
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9 CCBIJIKHM HA HOPMATHUBHBIE TOKYMEHTbDI

Tadauua 5. HopmaTuBHbIE CCHUIKH

O0o3Ha4YeHHUE TOKYMEHTA HaumeHoBaHue JOKyMeHTa

I'OCT P 51841-2001 [Iporpammupyemble  KOHTposuiepbl. OOmiMe TeXHUYECKUE

(MOK 61131-2-92) TpeOOBaHUS U UCTIBITAHMUSL.

AJII'B.426469.058 11 PykoBoacTBO nporpaMmucTa

AJITB.426439.008 PD MO,[[yJEL JBYXIIOPTOBOTO  ONEPATUBHOIO  3alIOMHMHAIOIIETO
yctporictBa DPM-41A.

AJII'B.426459.036 PO Monyns cereBoit ETHERNET C-41A

FOCT 26828-86 Wz nenus MaIIHHOCTPOCHHUS u pUOOPOCTPOCHUSI.
MapxupoBka.
CpenctBa BBIYUCIUTEIBHOW TeXHHKH. OOIIME TEeXHUYECKUE

I'OCT 21552-84 TpeOOBaHUs, MpaBuUia [PUEMKH, METOJbl  HCIBITAHUH,

MapKHUpOBKa, YIIaKOBKa, TPAHCIIOPTUPOBAHKUE U XPaHEHHE.
EC 3KC. BpemenHasi pOTUBOKOPPO3HOHHAS 3alUTa U3EINM.
OO6mue TpeOoBaHuUs.

I'OCT 9.014-78

TOCT 26828-86 Wz nenns MAaIHHOCTPOCHHSI u pUGOPOCTPOCHHUS.
MapkupoBka.
I'OCT 14192-96 MapkupoBKka rpy3os.

bymara  ymakoBouHas ~ OMTyMUpOBaHHasT W  JerrTeBas.
TexXHUYECKNE YCIOBHS.

KapTton rodpupoBaHHbIi I  YNAKOBKM  MPOJYKIUU.
Texnuueckue ycnonus (¢ IlonpaBkoit)

PecypcocOepexxenne. OOpamenue ¢ orxomamu. OCHOBHBIE
TIOJIO’KEHUSL.

[TpaBuna YCTaHOBJICHHS JIOITYCTUMBIX BBIOPOCOB
3arpsI3HSAIOIMX BEUIECTB MPOMBIIUIEHHBIMH MPEANPUSITHIMHI

I'OCT 515-77

I'OCT P 52901-2007

I'OCT P 52108-2003

I'OCT 17.2.3.02-2014
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10 CHHUCOK COKPAILIEHUM

Ta6auna 6. TepMUHBI, COKpaLleHUs U ONIpPe/ieJIeHusl

Cokpamenue Iosicnenue

Po PykoBoACTBO 110 3KCIUTyaTalluu
ABTOMaTU3UPOBaHHAS cucreMa TIPABJICHUS

ACY TII P yip
TEXHOJIOTMYECKHUM IIPOLIECCOM

oC OmneparmonHasi cuctema

o [TporpamMmmHoe obecrieueHuE

KIY KoHTtpoisep nenrpanbHblil

11111 [enTpasibHBIN poLIECCOP

MII MonuTop nuTaHus

IJIMC [Iporpammupyemas JIOru4eckasi MHTErpajibHasi cXeMa

BF bydep cemHaauatupaspsaHoi mMHA aapeca

BFS bypep nByHampaBieHHOW  BOCBMHUPA3PSAHOM  IIMHBI
JTAHHBIX

BE16 Bbydep nByHampaBieHHON MIECTHAALATUPA3PSAHON HIMHBI
JTAHHBIX

Linux Unix-moo0Hast ornepaiuoHHas CHcTeMa
Recommended Standard 485 (Electronic Industries

RS-485 Alliance-485) cranmapt (U3MYECKOr0 YPOBHS IS
ACUHXPOHHOTO UHTEpdeiica

RS-232 Recommended Standard 232 cranmapr Quznyeckoro
YpOBHS JJI1 aCHHXPOHHOTO HHTepdeiica

SOM System on module cucrema Ha Moayne, pacIIMpeHHE
KOHIENIMH CUCTEMBI HAa KPUCTAJUIE.

WDT WatchDog Timer ammapatHo peaqu3OBaHHas cxema
KOHTPOJISI HaJ] 3aBUCAHUEM CHCTEMBI

Modbus OTKpBITBII KOMMYHHMKAallHOHHBIN TPOTOKOJ, OCHOBAaHHBIN
Ha apXUTEKTYPE «KIUEHT-CEPBEP)
CemelicTBO TEXHOJIOTHI MTaKETHOM nepeaadn

Ethernet . pei
KOMIIBIOTEPHBIX CETEN

12C Inter-Integrated Circuit! mocnenosarensnas mmna
Serial Peripheral Interface, SPI bus mocnemoBarenbHbII

SPI nepudepuiinpiii  uHTepdeiic, mmua SPl.  Cranpapt
nepejauy JaHHBIX B PEXKUME MOJIHOTO AyIUIeKca

! Paspaboruuk Philips Semiconductors ¢ 2006r. NXP Semiconductors (Hunepnansr). Philips Semiconductors u NXP

Semiconductors 3aperucTpupoBaHHbIE MAPKH.
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MNPUJIOXKEHUE A
(cmpaBouHoe)
CrpykrypHas cxema moayuass CPU-47A
CTPYKTYPHAA CXEMA MOAY /A
GMPC_WE
SOM ‘
GMPC_OE
VSM_AM3352 e
: EXT.MOD
GMPC_A[16:0] ADD [BA[16:0] :
)| BF I )
| |
GPIOL 18 M0 S / \ 4 \ 4 \ 4 v |
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ETHERNET GPIO1 20 fe— = | |
| |
10/100 GPIO1 21 = | |
IR_DPM | |
GPIO1 22 [——— | DS DS DS DS DS |1
| |
ETHERNET || GMPC_ADI[15:0] DPD[15:0]! o O o e O O
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GMPC_AD[7:0] _ _BD[7:0] l vI vl vl vy
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\
RESET |q— eI
GPIO3_0 | WDENABLE _ EAtAS < 32768 Hz
DP-31A
[ "HHEHHBRA
DRV <—>» UART1
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GPIO1_23 [«
GPIOL 24 '€ KH «B»
Gpio1 25— (N| (IEH| ()
GPIO0_O  GPIO2_1 GPIO1_17 |« INHIBIT IN
GPIOO_1  GPIO2_18
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GPIO3_10 GPIO3_4 >» PORT OUT
GPI03_17
GPIO1_16 (¢ PORT IN
GPIO1_27 | UPS IN
Pucynok A.1
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EX

Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu

MNPUJIOKEHUE B
(cmpaBouHoe)
Hcnoan3oBanue CPU-47A B kapkace KII{

CTPYKTYPHAA CXEMA
UCNOJIb3OBAHUA B KAPKACE KL,

CuctemHsbii 610k APM onepatopa E
N4
LLIKA® KL |
o & o o o [¢) o O O
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o 3 o
&
. ]
o]
RS-485 (EmiBus
( ) RS-485 (EmiBus)

Pucynok B.1

Pucynok B.2
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Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu
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Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu

MNPUJITIOKEHUE D

EX
(cmpaBouHoe)

PacnosioskeHne 0CHOBHBIX 3J1eMeHTOB Ha mJjatax moayias CPU-47A

BHELLHWIM BUA, NNATbI CPU-47A (ULLEBAA CTOPOHA MNNATbI)

@ Q & Q | l @

...................

.......

DAL '
-
(9
Al x(9) |
o, !
OF;
Ll
J )y (Y
@ 1 (o) (efe) 12 @
DP-31A X3 X2
|| | O]
L] fill
Pucynok D.1
BHELLUHUIA BUA NNATbI CPU-47A (OBOPOTHAA CTOPOHA)
X1 ‘ R32
Jes o Q |
ca7, Ful ci7 40
i vz mm G oH 0
C33D C14 cis caa ca6 C38 22 ca2 c39 vor G
L LD I I L Ly I ) I
C55 ca1 V22
29 6 c23
[y C43 i L=} i =
B ci8
s R47
% g €31 R4 - @ D
c34 - u €45 co
.D‘:W cs1 ]
i c49
c28
VTZI E?’o c8 Ra6 =
V2 VI VA ypy I 32
1000, . o a
HR29 i ERN DD18 DD2 o _;)D;:u
R36§R3;. R;.‘l VITSER24VT1 R28 Q = R7 C7
v3 I -l 924 13 c40
20 - o
T 1 o0
Ra3f visg ; 0 ci1 |
cs0 1
- c10
b7 54
G i ™ CPU-47A ®
inl) 1L
Pucynox D.2
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Z 4

MMPUJIOKEHUE D
(mpoxoskenune)

BHELUHMWI BUA, NNATbI DP-31A (JIMLIEBAA CTOPOHA)

Pucynok D.3

BHELLHWMA BUA NNATbI DP-31A (OBOPOTHAA CTOPOHA)

Pucynok D.4
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EX

Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu

MNPUJIOXEHHUE E
(00s13aTENIBLHOE)
Cxembl noaxiawuenust moayiass CPU-47A

CXEMA NOAKNOYEHUA ANCKPETHOIO BXOAA U BbIXOAA

CPU-47A
X2
N
L1
PortOut+ 18 e +24V
RH
100mA
max
PortOut- 26 e OV
5mA S
max
Portin+ 24 +24V
Portin- 25 oV
Pucynok E.1

CXEMA NMOAKNMIOYEHUA MOAVYIA MO KAHAJY RS-232

CPU-47A Al

X2 DB-9F
RxD 12 TxD
TxD 3 RxD
CTS 20 RTS
RTS 21 CTS
oVvS 2 GND

Pucynok E.2




® Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu

MNPUJIOKEHUE E
(mpoaosxenune)

CXEMA 2-X MPOBOAHOIO
NOAKNIOYEHUA NO KAHANY RS-485

Al A49
CPU-47A RS-485 RS-485
¥ A B OYI A B | 0VI
A 1 A T N N
‘ J'/ \\ RTD
| |
i bl T T 7 e
R 11
. N/ \
Pucynok E.3
CXEMA 3x NPOBOAHOIO
NOAKNIOYEHUA NO KAHANY RS-485
Al A49
A B G A B G
X2 ‘
PP L N
J // \ Rt
B 10 * | i
L
R 11 ’
G 19 L \ ]
B J
Pucynok E.4
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EX

Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A

Pykosodcmeo no akcniiyamauuu

MNPUJIOKEHUE E
(mpoaosxenune)

OPTAHU3AUUA «TOPAYEIO»

PE3EPBMPOBAHMUA
CPU-47A X2 X2 CPU-47A
24V
+ p—
UPS+ 6 % | 7 UPS-
UPS- 7 6 UPS+
24V
- |+
InhIN- 23 | % 8 INhOUT+
InhIN+ 22 9 InhOUT-
24V
+ p—
InhOUT+ 8 % | 23 InhIN-
InhOUT- 9 22 InhIN+
Pucynok E.5
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__EX

Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A

Pykosodcmeo no akcniiyamauuu

MMPUJIOKEHHUE F
(cmpaBouHoe)
IokoJsieBKka pazbema X1

Taomauna F.1
Homep koHTakTa HNnenTuduxarop curuaia
Al1,A3,A5A7,A27,A29,A31,B1,B3,B5B7,B27,B 0VS
29,B31,C1,C3,C5,C7, C27, C29,C31
A2,A32,B2,B32,C2,C32 GND
A4,A30,B4,B30,C4,C30 ov
A6,B6,C6 +24V
A28,B28,C28 +24VR
A8 BDO
C8 BD1
A9 BD2
C9 BD3
Al0 BD4
C10 BD5
All BD6
C11 BD7
Al2 BAO
C12 BAl
Al3 BA2
C13 BA3
Al4 BA4
Cl4 BAS
Al5 BAG6
C15 BA7
Al6 BAS8
Cl6 BA9
Al7 BA10
C17 BAll
Al8 BA2
C18 BA3
Al9 BA4
C19 BAS
A20 BAG6
C20 BA7
A2l BAS8
C21 BA9
A22 BA10
A23 BAll
A24 BA12
C22 IRO
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® Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu

IMPUJITIOKEHMUE F

(mpoaosxenune)
IIponomxenne Tadaunbl F.1
Homep konTakTa HNnentuduxarop curuajia

C23 IR1
C24 IR2
C25 IR3
A26 -RDY
C26 -BBHE
B8 DPDO
B9 DPD1
B10 DPD2
B11 DPD3
B12 DPD4
B13 DPD5
B14 DPD6
B15 DPD7
B16 DPDS8
B17 DPD9
B18 DPD10
B19 DPD11
B20 DPD12
B21 DPD13
B22 DPD14
B23 DPD15
B24 BA16
B25 IR_DP
B26 -DS4

HpnMeanne:

BDO0-BD7- nyHanpaBneHHas 8-MU pa3psiiHas IIMHA JaHHBIX;
DPDO0-DPD15 - neynanpasnenHas 16-tu pa3psiaHas MIMHA TaHHBIX;
BAO-BA16 - cemramnarupaspsgHas IIMHA ajipeca;

-BRD- curnan yreHus IIUHGL,

-BWR- curnan 3anucu IMHEL

-BRES- curnan copoca;

BINH- curnan 3anpera Bbiiaun MOAYyJI€eH;

-DS- panuanenblie curHaisl BBIOOPKHA MOTYIICH;

IR- curHanbl IpeppIBaHM OT MOAYJICH;

-RDY- curnan roToBHOCTH OT MOJYyJIEH;

-BBHE - curnan paspenienus nepegadn JaHHBIX 110 CTapIIAM 8-MU JIMHHUSAM JTaHHBIX;
OVS- oOmuit mpoBOJ CUCTEMHOTO TTUTAHUS;

GND- kopmyc o6opynoBaHus;

0V-001mumii MpoBO/I BHEIIHETO MTUTAHUS;

+24V- BHellIHEEe TUTAHUE;

+24VR-BHemHee nuTanue (pe3epBHas JUHUSA).
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® Modynb yeHmpaneHo20 npoyeccopHoz0 yecmpoticmea CPU-47A
Pykosodcmeo no akcniiyamauuu

MNPUJIOKEHHUE G
(cmpaBouHoe)
IokoJieBKka pazbema X2
Ta6auna G.1
Homep koHTakTa Hﬂeg;?}?:ﬂl;amp

1 485_A
10 485 B
11 485_R
19 485_GND
3 232_TxD
12 232_RxD
20 232_CTS
21 232_RTS
2 232_GND
22 Inhin+
23 Inhin-

8 InhOut+
9 InhOut-
24 Portin+
25 Portin-
18 PortOut+
26 PortOut-
6 UPS+
7 UPS-

4,5,13, 14, 15, 16, 17 HE UCIOJIb3YIOTCS
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