®
AKIIHOHEPHOE OBIIIECTBO
«OMHKOH)»

MOAYJIb IEHTPAJIBHOI'O IPOLIECCOPHOI'O YCTPOMCTBA
CPU-37B

PykoBOACTBO 110 3KCILTyaTANMH

AJII'B.426469.060 PO

Poccus, Mockea, Il]enxoeckoe w., 77 &+ Fax :+7(499)707-1645. e-mail : emicon@emicon.ru




® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

COJAEPXAHUE
O 07 (o721 17 (S0 % B 0T a1 r: H O PRSP OPRPRPPR 4
1.1, HABHAUCHIE MOJLYIIS ..veeeuureeautreeasseeesseeessseeessseeaasseesasseeaasseeaaseeeabeeeaabe e e aabe e e ambe e e ambe e e smbeeennbeeennbeeennneean 4
1.2. TeXHUYECKUEC XAPAKTEPHCTIKH .....vvirveerriasriteesseassesseesseasseaseeaseassesseesseasssabe e besssesbeenbeasneabeenneannenneennis 4
1.3. YCTPOHCTBO H PAOOTA MOJTYIIS 1evvveeiuvriessteeessseeesssesesssesssssessssssssseessssesssssesssseesssseessssesssssessnssessssnesnns 6
1.3.1  TIPHHIIHIT PAOOTBL .uveiiviieiiiieistieesiteessteeessseeessseessssessasseesteeeabetessbeeesnbeeeasbeeessbeeesnbeeennbeesnnbeeensneeans 8
1.3.2 TIPOTPAMMHOE OOCCTICUCHIE. .. ...v.vvesriaseisieeseastesseesseesesssesbeesesssesbeesbeasseabe e b e asneabeenbeesneabeenneenne s 13
1.4. MapKUPOBKA U THIOMOUPOBAHIIE ......ceeveeerieresiureesseessreessesassaessesssseessesssssesssesneessnsaneessnssnesssesanneens 13
ST 1 -1 (o) -3 o FO TP UPP PR PPPPPRPPRN 14
2 VICTIONB30BAHUE TIO HABHAUCHIEO ... eeuveessreasteessreasseessseasseessseasesasseesseessseansesasseesseessseessesanneesneesnsessnnes 15
2.1. DKCIUTYaTAIIHOHHBIE OTPAHIUCHIIST .....veuvvesveessesseeseessesseesseessesssesseessesssesseasssasseaseensesssesseessesssesseensens 15
2.2. TIoATOTOBKA MOJTYJIIST K MCTIOITB3OBAHIED .....euvveesteeseeasseessseassessssesssesssseassessssesssessssesssssssesssnssnsesssnes 15
2.2.1  TIOPSTOK YCTAHOBKH ....cuvveauteesreasteesseeasseessseassesasssaseessseaseessseasseessseaseeasseesseeasseessesasseesnnesnseessnns 15
AV N (S10):) 7 6 13 ;L 1 (0):15) )< TSR 16
2.3. VICTIOTB3OBAHME MOJLYTIS . e uvveasteesreasteessseassessaseassesssseassesssseansessssesssessssesssessssesssessnsesssesssesssnesnsesssnes 16
2.3.1 KOHTPOIb PAOOTOCTIOCOOHOCTH . ....veuevertiesresseesteessessresseesseaseesbeessesssesbeessessseabeenseannesbeeseasnesneennens 16
2.3.2 B03MOXHBIE HEUCIIPABHOCTU M CIIOCOOBI UX YCTPAHEHHUS. . .cvvveuriereiriesiisieesteenesieesieesnesieesneenens 16
2.3.3 Mepsl 6€30MACHOCTH MPU IKCIUTYATALIH MOJLYIIS ..vovvverriseisriesrisieesieesessnesseesnessnesieesnessnesneenens 17
3 TEeXHHUECKOE OOCITYIKHBAHFIC ... ve.vveareenreasreseessesseesseeseassesseassessseaseesseassesseesseaseeabeansesseenbeenneasnenneennens 18
4 TEKYIIUHA PEMOHT M BAMEHA ... .eeureeureesreasreessreasseeasneaseessseasseeaseeaseesseeaneessneasneesseeanneessesanneennneaneennnes 19
O TTOPSIIOK XPAHEHMS . .....veeuvieeitiestistes it ettt sttt sse e sb e e bbbt s e b e e b s s b e e b e e b e e b e e b e b nb e e b eeneene s 20
6 TPAHCTIOPTHPOBAHHIE ....ccuvivviiiesiiaseiiteeteaste st et sse s b e e st sh e s e b e b sse e s b e e b e s b e b e e e s e e sbe e b e sseeaneene s 21
A A v 015 Y- )1 1% 5 (AR 22
8 TIPaBUITA ODOPMITCHIS BAKABA ....vevverveenreasresieetesseesteeseaseesseebessseabeesbesseesbe e bt sseeabeenbeaseenbeenneasnesneennens 23
9 CCBUIKY Ha HOPMATHUBHBIC JIOKYMEHTBI .....ve.veeutiseeteassesseesseessesssesssessesssesseessessseaseensessnesseessessnesseensens 24
10 CIIACOK COKPAIIICHIIM ... .vtesveesteenteeaseeesueessseeseessseasseaasseaaseeasseesseeasseeabeeasseeabeeambeeabeeanneensneanbeesnneanneeas 25
[Tpunoxenue A (cnpaBounoe) CtpykrypHas cxema MOAYIA CPU-37B .......c.cccooiiiiiiiiiiciicce, 26

[Mpunoxenne B (cripaBouHoe) PacmonokeHne 0OCHOBHBIX 3JIEMEHTOB Ha miatax moayis CPU-37B .. 27

[Mpunoxenne C (o6s3arenpHOoe) Cxembl moaxitodeHuss MOyt CPU-37B.......oooiiiii, 30
[Tpunoxenue D (cnpaBounoe) [Ipumeps! noaxinroueHus mo MHTEpHencyRS-485..........ccoooveiiiiinn, 33
ITpunoxxenue E (cripaBouHoe) LIOKOTIEBKA PAZBEMA X1 ..oovviiiiiiiiiiii i 34
[Tpunoxenue F (cripaBodHOE) LIOKOTEBKA PAZBEMA X2 ..ieiuvvieiiiiieiiiiiesiiieesiieessiieessireessiseessireessireesnineeans 35




® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

Hacrosimee pykoBogcTBo 1o odkcmnyaraumd  (PD)'  pacmpoctpamsiercs Ha  MOXYIb
[EHTpaILHOro TporeccopHoro ycrpoiictea CPU-37B (manee mo tekcty — moayns CPU-37B u\unu
MOJ1yJIb) ¥ MPEJHA3HAUYCHO AJIsl U3yUEHUsl yCTPONUCTBA, MPUHLIUIIA PA0OThI, MPABUII €T0 IKCILTyaTaI[|H.

JIOKyMEHT COJEpXHUT TeXHH4Yeckune xapakrepuctuku moxyns CPU-37B, onucanue npunHimna
MOCTPOCHHUsST U PAabOTHI, a Takxke, WHPOPMAIMIO, HEOOXOIUMYIO MOJB30BATEIIO JUIsl MPABHIBLHOTO
MOJIKJIFOUEHUS U SKCIUTyaTallud B COCTAaBE paclpeesIeHHBIX CUCTEM YIIPaBICHUS.

PykoBoacTBO mpenHa3HaueHO AJisl TEXHUYECKHUX CIEHUAINCTOB, B TOJKHOCTHBIE 00S3aHHOCTH

KOTOPBIX BXOJUT MOAKIIOUYEHNE, TEXHUYECKOE 00caykuBaHue u Tekymuii pemont ACY TIL

il BHUMAHMUE! K PABOTE C MOAYJIEM JOITYCKAETCHA
KBAJIMOULIMPOBAHHBIN ITEPCOHAJL, K KOTOPOMY OTHOCSTCS CIELIUAJIMCTHI,
[MPOHIEJIINE OBYYEHUE (MMEIOUIUE OIIbIT, 3HAHMA B OBJIACTU CTAHIAPTOB,
HOPM, IIPABWJI BE3OIIACHOCTU U OXPAHBI 3JJOPOBLSI, TPEEOBAHHI K
YCJIOBUAM PABOThBI), KOTOPBIE MOI'YT HECTHU OTBETCTBEHHOCTH 3A
BE30ITACHOCTbH OBOPYJOBAHMUS ITPM BBIIIOJIHEHHMU CBOUX OBA3AHHOCTEM, 1
M3VUUBIIWE HACTOSIINN JOKYMEHT.

IIpeonpusmue-pazpabomuyux (uzeomoumens)

CokpaiienHoe HauMeHoBaHue opranuzarnuu: AO « 9IMUKOH»

WHH: 7726037300

KIIIT: 771801001

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

E-mail paspaborunka: emicon@emicon.ru

OdurranbHBIN caldT: WWW.emicon.ru

! [IpaBa Ha HacTOSAMIMI TOKYMEHT SIBISIIOTCS coOCTBeHHOCThI0O AO «OMUKOH» 1 3amuiieHsl 3aK0HOJaTeIbCTBOM
Poccuiickoit ®enepanuu 06 aBTopckom npase. be3 cneunansuoro pazpemenus AO « 9MHUKOH» nokyMeHT uiiu ero 4actb
B JICKTPOHHOM HJTU MICYATHOM BHJIC HE MOTYT OBITh CKOIMMPOBAHBI U IEPEIAHbl TPETHUM JIHIAM C KOMMEPYECKOH IEIBIO.
JIOKyMEHT W CBsI3aHHBIC C HUM TpaduyecKre H300pakeHUs] MOTYT OBITh MCIIONB30BAaHBI TOJIBKO B HH(OPMAIMOHHBIX,
HEKOMMEPUYECKUX HIIH JIMIHBIX METIIX.

JIOKyMEeHT MOXKeT OBITh H3MEHEH pa3paboTuynkoM 0e3 MpenBapUTEeILHOTO YBeIOMIIeHUs. [loCIeaHion BepCcHo
JIOKYMEHTA BBI MOJKETE HAWTH Ha oduimansHoM caiite AO « OMUKOH» 1o agpecy Www.emicon.ru.
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1 OIIMCAHUE U PABOTA

1.1. Ha3nayeHue MOIYJIfA

IlotHoe HammeHoBaHMe: Mojynab IEHTPAIBLHOIO TmpoleccopHoro ycrtporcta CPU-37B
AJII'B.426469.060.

Monyne CPU-37B mnpeanasHadueH [uisi pabOTBl B COCTaBe IICHTPAIBHOTO KOHTpOJUIEpa
pacnpe/ielieHHbIX CUCTEM aBTOMATH3alllM, MOCTPOCHHBIX HA 0a3e MPOrpaMMUPYEMbIX KOHTPOJUIEPOB
AO «OMHKOH», B KkauecTBe YCTpOMCTBAa MCIOJHEHUSA 3aJaHHBIX AJITOPUTMOB IO YNPABJICHUIO
oobekToM aBromarusanuu. Moayins CPU-37B otaocures k cepun DCS-2000 ucnionaenuss M2,

Monayns CPU-37B siBisieTcst 0TKa30yCTOMYMBBIM, BOCCTAHABIMBAEMBIM M PEMOHTOIIPHUTOTHBIM
U3JIereM, IpeIHa3HauYeHHBIM JJIs KPYTJIOCYTOYHON HENMPEPhIBHON IKCILTyaTallUH.

Pabouue ycnoBus skcmmyatanuu moayns CPU-37B:

— TemrmepaTypa OKpYXalollero Bo3ayxa oT MuHyc 25 no tioc 60 °C (0e3 KoHAeHcauu

BJIATH),

— OTHOCHTEIbHas BIAXHOCTh Bo3ayxa 85 % mpwu itoc 25 °C u 6onee HU3KHX TeMIepaTypax

0e3 KOH/ICHCAIIUH BJIATrH;

— arMocepnoe nasienue ot 84 no 107 klla.

Monudukanuu Moy mokasansl B Tabmuie 1.

Ta6auna 1. Moauduxauunu moayns CPU-37B

0603}3:;;:; gglllﬁg);léc T HaumenoBanue cucremsnl Ha moayJiie SOM Al
AJII'B.426469.060 VSM_AMS3352_1000C_512R_512N_EC_IT_LO
AJIT'B.426469.060-01 VSM_AMS3354_V2_1000C_512R_512N_AC_EC_WB_CT_LO
AJII'B.426469.060-02 VSM_AM3352_V2_800C_256R_512N_EC_WD_CT_LO
AJII'B.426469.060-03 VSM_AMS3352_800C_256R_256N_AC_EC_WB_CT_LO
AJII'B.426469.060-04 VSM_AM3352_V2_600C_256R_512N_EC_WD_IT_LO
AJII'B.426469.060-05 VSM_AM3354 V2 600C 256R 256N ACEC WB CT LO
AJII'B.426469.060-06 SOM-AM335X-A6-6A3-WE-BD-AD-EE-I
AJII'B.426469.060-07 SOM-AMB335X-A2-10A3-WE-BD-AD-EE-I v8
AJII'B.426469.060-08 SOM-AM335x-A8-10A3-WD-AD-EE-I v8

1.2. TexHuyecKue XapaKTepUCTHKHU

OcHoBHBIE TeXHUYECKHUE XapakTepucTuku moayiss CPU-37B nipuBenensl B Tabnuiie 2.
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Tabauuna 2. Texuuueckue xapakrepuctuku moayias CPU-37B

nociiefoBarebHoro naTtepdeiica RS-485
(128 narpy3sok, 10 1,5 kM (Ha MaKCUMaJIbHON
CKOpOCTH 0OMEHA))

XapakTepucTuka 3HaueHHne Ipumeyanue
Tun cucremsr Ha Moyiie (SOM) VAR-SOM- Variscite (INMYYS)
AM33
NMS_SOM_AM
335x_V8
Tun nponeccopa SOM Texas Instruments (T1) | AM3352 ARM®Cortex™ -A8
AM3356
AM3358
TakrToBas yacTora nporeccopa, MI'n ot 600 o 1000
O0beM PHEProHEe3aBUCUMON OIepaTUBHON 256-512
MMaMATH JaHHBIX, MOauT
O6beM BecTpoeHHOM B SOM MOCTOSIHHOM 512-1024 SLC NAND
mamsata, Moaut
HenpepriBHast 3anuch cooOiieHuit 06 ecTh
anrmapaTHbIX ¥ MPOrPAMMHBIX OIIHOKAaX B
SHEPrOHE3aBUCUMYIO MaMATh C BO3MOKHOCTHIO
LUKJIMYECKON Iepe3anucu
B03MOXHOCTH AMCTAaHIIMOHHON Mepe3arpy3Ku ecTh
HITY
B03MOHOCTB yAaJI€HHOTO KOH(UTYpUPOBAHUS eCTh 3aMeHa KOH(UTYypaIuH,
Y yAAJIEHHON 3aMEHbI TPOTPAMMHOTO MEepENnpOIMBKa YCTPOMCTB
o0ecrieyeHus o KaHajlaM TeJeMEeXaHUKH 0e3 P HAJTMYUU B HUX
TpeOOBAHUS JIOTIOJTHUTEIBHBIX KAaHAJIOB T10 3arpy3drKa, 3aMeHa
kanany Ethernet X3 npomnBky LHITY
KonnyecTBO 0JTHOBpEMEHHO MOAAEPKUBAEMBIX 18
TCP-coennHeHMiA Ha IPOTPaMMHO-AIITaPATHBINA
koMmruiekc (ITAK), ne menee
KonnyecTBo kaHaI0B HU3KOCKOPOCTHOTO 1 ckopocth 10 115200
nocieoBarenbHOro nHTepdeiica RS-232 out/cex, ASYNC Tomnbko
(mo 15 m) JIUTS. TEXHOJIOTHIECKUX
OIIepaLMii P HACTPOUKE
MOJTYJISI.
KonnyecTBo kaHaI0B HU3KOCKOPOCTHOTO 1 Pezeps
nociieoBarebHoro naTepdeiica RS-485
(128 narpy3sok, g0 1,5 kM (Ha MaKCUMaJIbHON
CKOpOCTH 0OMEHA))
KonnyecTBo kaHaI0B BEBICOKOCKOPOCTHOTO 4 CkopocTb 110

1843200 6ut/cex, ASYNC,
FIFO, ¢ nanpsbxeHuem
raJIbBAHUYECKON U30MIAIUN
(1500 B) u 1iensiMu 3aIIMThI
OT MePCHANPSHKCHUS

[TpoTokon nHPOPMALIMOHHOTO 0OMEHa T10
uHTEp(EHCHBIM KaHaJIaM BEICOKOCKOPOCTHOTO
nocneaoBarenbHoro nutepdeiica RS-485:

Modbus RTU /
EmiBus!

! Pazpadotunk AO «OMHUKOH». Cm. «IIpotoxon EmiBus Onucanue» AJII'B.420609.045 /1.
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XapakTepucTuKa 3HauyeHue Ipumeyanue
KomnuectBo kananoB Ethernet 3 10/100 Base TX half/full
duplex operation
KonuyectBo kananos Ethernet 1Gb 1 10/100/1000 Base TX
half/full duplex operation
[Tporokoinbl nHGOPMAIIMOHHOTO OOMEHA TT0 NTP cepBep/KIIMEHT
kananam Ethernet Modbus TCP
MDOK 104
SNMP Ethernet X3
SSH
Syslog
YcTpoicTBO pe3epBUPOBAHUS €CTh
Wupukanus eCcTh CeroauoaHas u
KHUJIKOKPUCTAILTHYCCKAS
naHesb (ABE CTPOKH 110
BOCEMb CHMBOJIOB)
JIMCKpPETHBII BBIXO/I, TaTbBAHUYECKH 1 24 B+ 5%, 100 MA
W30JIMPOBAHHBIN
JIucKpeTHBIN BXO/I, TaIbBAHUYECKHU 1 24 B+ 10%, 5 MA
M30JIMPOBAHHBIN
HanpshxeHne ranbBaHUYeCKON H30ISIHNA MEXKIY 1500
BHEIIHUM HECTaOMIM3HUPOBAHHBIM UCTOYHUKOM
MUTAHUS ¥ CHCTEMHBIM ITUTaHWEM, B
Hanpspkenne nutanus ot ot 18 o 36
HECTa0MIIN3UPOBAHHOTO HCTOUHUKA
MMOCTOSIHHOTO TOKa, B
[ToTpebnseMas MOIIHOCTH NMPU HATIPSKEHUH 5
mutanus 24 B, Bt, He Oonee:
Macca moxys, kr, He Oouee: 0,5

["aGaputHble pazMepbl MOAYIIS, MM:

170x129x60,1

Cpennee Bpemsi HApaOOTKH Ha OTKa3, d, 50 000
HE MEHee

CpenHee BpeMsl BOCCTAaHOBJICHUS Ha O0BEKTE 30
IKCIUTyaTallUH CUJIAMH U CPEICTBAMH JCKYPHOU

CMEHBI, MHH, HE OoJ1ee

HaznaueHHBIN CpOK CITyKObI ¢ y4eTOM 20

BOCCTaHaBJIMBA€MOCTH, JICT, HC MCHECC

1.3. V¥YecrpoiicTBo u padoTa Moay.Jas

KounctpyktuBno momyns CPU-37B cocTouT U3 4eThIpEX MeYaTHBIX IUIAT: IEJIEBOM TIATHI
CPU-37A (AJII'B.301411.427), cuctemsl Ha moaysie SOM (VAR-SOM-AMS33) , miaTel ME30HUHHOTO
moayas C-37A (AJII'B.301411.429), w mnarel gucrutess DP-31A, yCTaHOBJICHHBIX B EIWHBIN
METATNYECKUI KOPIYC, OTBEYAMOIIUNA TPEeOOBAHUSM, MPEIBSIBISIEMBIM K KOHCTPYKIIMH MOJIYJEH

cepun DCS-2000 cemeiictBa M2. BHemHuil BUA MO/l CO CTOPOHBI JIMLIEBOW IJIAHKH TOKa3aH Ha

pucyske 1.
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CepBucHbIA/
KOMMYHMKaLMOHHbIE
KaHasbl cBasu «Ethernet»

HanmeHoBaHue KpeneKHble BUHTbI

moayns f

Ouvcnneit

CepBUCHble KHOMKKU

CseToanoaHbIN
MHAMKaTOp paboTbl

Pasbem
NOAKNOYEHNA
RS-485/RS-232

—— _x

KpeneHblli BUHT
K
JNorotun
AO «3MWNKOH»

Pucynok 1. Buemnnii Bug moaymasa CPU-37B

KHonka «ropsayero»
cbpoca «Reset»

KpenesKHbln BUHT

Monayns CPU-37B 3anumaer B kapkace tuna CR-31 nBa mmatomecta. CTpyKTypHas cxema

MOYJIsl TpUBeieHa Ha pucyHke A.L.

[Tepudepuiinpie ycTpoiicTBa MOAKIIOYAIOTCSA K MOYJIIO TTOCPEACTBOM BHEITHUX Pa3bheMOB:

1) X1 - Bunka Ha 32 KOHTAaKTOB, PacIojioKeHa Ha THIIBHOH CTOPOHE KOpIyca MOIYJIS U

npeaHadHauCHa i1 TOAKIOYUCHUA MOAYIISL K KpPOCC-IJIAaTE KOHTPOJIICPA ceMeicTBa

DCS-2000 cepuu M2;

2) X2 - Bwika Ha 26 KOHTAaKTOB, NpEAHA3HAYCHA IS IMOAKIIOYEHHS MOAYJS K IOpTam

AUCKPETHOI'O BBOAA-BBIBOJIA, 4 TAKXKC, LCIAM OpraHHU3allMHd «TOopsA4YETOo)» PE3CPBHUPOBAHUA

MOJIYJIS;

3) X3 — X6- pazsém RJ-45 npennaznaveH i NoAKIOYeHHs nHTepdeicHbIx kanana Ethernet.

Ha nmunesoit

na"enu moxayisi CPU-37B pacronokeH IBYXCTPOUYHBIH 3HAKOCHHTE3UPYIOIINAN

)IHCHJ'IGIZ, IIATh CBETOAUMOA0B U UCTHIPE KHOIIKH:

— kHonku A, B wm C - mnpenHasHaueHsl JUIS yhopaBieHHs MojayiieM; KhHomka A

3ape3epBupoBaHa. KHomka B mnpegHazHaueHa Juisi 3allycka M OCTAaHOBA BBIMOJHEHUS

npukiaaHoil nporpammel. Knonka C mpenHasHaueHa Al IIPOJMCTBIBAHUS Ha JUCIUIEE

MOJTyJIsl KaZIpoB ¢ MH(POpMaLEil 0 BEpCHsIX KOMIOHEHTOB MMPOIPAMMHOI0 0OECIIEYEHHUS U O

HacTpoMKax MOayJs, Takux Kak IP ampec u macka mojacern. Taxxe kHomka C UCIIOIB3YETCS

JJI1 BXOZ1a B CHCTEMHOC MEHIO IIPpH €r0 HaJIM4YHU,




® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

— xHomka Reset - mpeana3zHaueHa A «ropsiaero» copoca mporeccopa moayis CPU-37B.

Ceerognon ACT HHIUIUPYET COCTOSIHHE BBIIOJIHCHUS MPUKIAJHON TOJIh30BaTEIbCKON
MIPOTPaMMBI.

Ceeromuonst  LO-L3  wHgumupyroT  aKTHBHOCTR B COOTBETCTBYIOIIMX  KaHajax

BBICOKOCKOPOCTHBIX RS-485.

@ HpnMeqa}me - Buemnwnit BUJO MOAYJISA MOXET HMMETh OTIHWYHA OT IIOKA3aHHOI'O0 Ha

pucyHKe 1, He BIUSIOINE HA SKCILUTyaTaluio0 MOIYJIS.
1.3.1 Hpunyun pabomor

CrpykrypHas cxema monayiss CPU-37B, mpencraBinennas Ha pucynke A.l, mpmioxkenue A,
COJICPIKHT CIICAYIOIINE (PYHKIIMOHATIBHBIC Y3JIbI:

— cucmemy Ha mooyire, SOM,

—  cynepeuzop numaHus u 8HewHut cmopodicesou matimep, EXT.WTD;

—  Kkeapyesvlii eenepamop, 32768 Hz;

—  auepeoneszasucumyro namams, NVSRAM,;

—  0yghep wunwl aopeca, BF;

—  Oyghep 8-mu pazpsaonou wunsl danHwvix, BFS,;

—  gopmuposamens unmepdgheticnozo kananra RS-485, DRV _RS485;

—  ¢opmuposamenv unmepgheiicnoco kananra RS-232  (TOABKO TSI TEXHOJIOTHYECKHX

oreparuii mpu HacTpoiike moayis.), DRV_RS232;

—  gopmuposamens unmepgeiicnozo kanana Ethernet, DRV ETHERNET 10/100;

—  ¢opmuposamenv unmepgeticnozo kanana Ethernet, DRV ETHERNET 10/100/1000;

—  gopmuposamens cuenana «Inhibity, INHIBIT IN;

—  gopmuposamens cuenana «Inhibity, INHIBIT OUT;

— nopm 6800a ouckpemnoeo cucHana, PORT IN;

— nopm 6v1800a ouckpemnozo cuenaia, PORT OUT,

— cnom umenus-3anucu kapm namamu, UCD Conn;

—  Mmooyaw oucnaetinoiii, DP-31;

— o0syxnopmosyto namams, DUAL SRAM,

— KOMMYHHUKaIHOHHBIH comporeccop, CORTEX M4;

—  GHewHul Me30HuHHbLL M0oOYb, C-3TA.

Monynb BbinonHeH Ha 6a3e neneBoil miatel CPU-37A, B cocTaB KOTOPOH BXOIUT CUCTEMA Ha
moayiae (SOM) (ycranosiena B po3erky XS1 na 200 kontakToB miatel CPU-37A), ocHOBaHHAas Ha

nporieccope Sitara™ 335x ARM®Cortex™-A8 ot Texas Instruments (T1).
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Jdns opraHm3anmum 3amycka yewmpaivrozo npoyeccopa (III) wucmonmb3yercs ycTpOHCTBO
cynepesusopa numanus yeumpaivrozo npoyeccopa (EXT.WTD), koropoe popmupyer curaan copoca
HII (-RESIN) mpu mogade 35IeKTPONUTAHKS, a TaKKe MPH cOOC MPOrpaMMbl, KOIJa MOCIACAHAS HE
dbopMHpyeT CUTHAIA NeperHuIanu3anuu oxpannozo matimepa (WDT) Ha Bpems 6osee 1,6 c. [Tocie
MOoJayll dJICKTPOIUTAHUSI TPOU3BOMUTCS 3arpy3ka BcrpoeHHoit mamsitu DDR w3 NAND Flash,
KOTOpasi MOKET MPOJIOJDKAThCs A0 oHOM MUHYTHI. Ha 310 Bpems EXT.WTD Ttaktupyercs curHaioMm
32768 I'i, hopmMupyeMbIM BHEITHUM KBaplIeBbIM T€HEPATOPOM, YCTaHOBICHHBIM Ha 1uiatre CPU-37A.
Ilo oxoHwaHnum 3arpy3ku BceTpoeHHOM mnamatu DDR wu 3amycke MNpukiIagHONM HIporpamMmsl
MPOU3BOAUTCS  Tepekimodenne curHana mnepenHunuanu3amun WDT  mo  smmamm  GPIO3_0
(RUNTIME). WDT rapanTtupyeT mepe3amnyck OporpaMMbl IMOJb30BaTeIsl B ciydae cOOsi MO Tak
HA3bIBAEMOW «TOpsiueii» BETBH allTOPUTMA, & TAKXKe CO3[AeT YCJIOBHUSA JUIS OCYLIECTBICHHUS MEepexo/ia
Ha pe3epBHbIT Moxyns CPU-37B.

AnpecHOe MPOCTPAHCTBO MaMATH PACIIPOCTPAHSICTCS Ha YHEPTOHE3aBUCHUMYIO MaMSTh JaHHBIX
(NVSRAM), apyxmoptoByto namsth nanHeix (DUAL SRAM) u me3onunHbIi Moayib (C-37A).

Hns agpecarun NVSRAM, DUAL SRAM u C-37A ucnonb3yercs 20-Tu pa3psaHas IuHA
aapeca GPMC [A19:A0].

OOMeH naHHBIMH BeneTcs 1o 16-tu paspsanoit muHe nanHbix GPMC_[AD15:AD0] wu
8-mu paspsinaoit GPMC_[AD7:ADO]. B kadecTBe CUTHANIOB YIPABJICHUS UCTIOIb30BaHBI:

— GPMC_nWE - curnan 3anwucy,

— GPMC_nOE - curnan yreHus;

— GPMC_CSn1 - curnan Beioopku Me3oHHHHTO MoayJst (C-37A) u nepudepui;

— GPMC_CSn2 - curnan BeiOopkH aByxmopToBoii mamsatu ganHbix (DUAL SRAM);

— GPMC_CSn3 - curnan Beibopku sHeprounesasucumoit mamsata (NVSRAM).

Anpeca mporpaMMHO-IOCTYIIHBIX YCTPOICTB MPUBEACHBI B TabIuIE 3.

Tabauna 3. Anpeca nporpaMMHO-I0CTYIIHBIX YCTPOHCTB MOYJIsl

YcrpoiictBo CraproBbliii aapec Koneunblii agpec Oo0bem Mpumeyanue

C-37A 0000_0000h 0002_FFFFh 192 Koaiit
Pe3eps 0003 _0000h 0003_FFFFh 64 Koaiit

CSnl x8
Inhibit 0004_0000h 0004_FFFFh 64 K6aiir | 16 MB

NOR async
Pe3epsn 0005_0000h 0005_FFFFh 64 Koaiit | Non-multiplexed
WTD 0006_0000h 0006_FFFFh 64 Koaiit
Pe3epsn 0007_0000h 0007_FFFFh 64 Koaiit




® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

YcrpoiicTBo CraproBblii agpec Koneunnlii aapec Oo0bem IMpumeyanue
DUAL SRAM 0100_0000h 0101_FFFFh 128 Koaiit CSn2 x8

16 Mb
NOR async
Non-multiplexed

NVSRAM 0200_0000h 020F _FFFFh 1024 Koaiit | CSn3 x16

16 Mb

NOR async
Non-multiplexed

OHEeproHe3aBUCUMOCTb NMaMATH JaHHBIX 00ECIEYMBAETCS 3a CUET aBTOMAaTUYECKOro Nepexoja
Ha MUTaHHWE OT JINTHEBOW Oartapew, Moj yrpaBiieHHEM cxeMbl MoHuTopa nutanus (MII), B ciydae
MpoNajaHusl INTAaTHOTO SJEKTpONHTaHus Iatel moxyns MII, a Tak ke BBINONHSAET (YHKIHUIO
KOHTPOJISI COCTOSHUS auTHeBOM Oatapen. OauH pa3 B 24 wyaca Ha 1 CeKyHAy HpPOU3BOAUTCS
NOJKJIOYEHUE BHYTpeHHero pesucropa 1,2 MOM, Ha KOTOpOM KOHTPOJIUpYETCS MaJeHHe
HanpspkeHusa. Ecimm oHO cocraBinser 2,6 B m MeHee, To (opMupyercs CurHain IpephIBaHUS
uentpanbsHoro nporeccopa (INT BATT) no nunuu GP102 1.

Yempoiicmseo npuopumemmwix npepvisanuii odecnieunBaeT o0OpabOTKy O YETHIPEX BHEIIHUX
MCTOYHHUKOB MHULIMATUBHBIX CUTHAJIOB. VIMU SIBIISIOTCS:

— 1 BexTOp OT MOHMTOpA OaTapew;

— 1 BexTOp OT Me30HMHHOM miIaTel C-37A;

— 1 BekTop oT yctpoiicTBa Ethernet;

— 1 BekTOp OT yCTpOHCTBa KOMMYHHKAIMOHHOTO COIPOLECCOPA.

Kpome BHEITHMX MCTOYHUKOB MPEPHIBAHUH CYIIECTBYIOT M OOJIBIIIOE KOJTUYECTBO BHYTPEHHHUX,
nanpumep ot UART, 12C, SPI, P10, DMA, Timers.

Bes  cucrema mpepblBaHME  SABISIETCS  NPUOPUTETHOM, YTO MO3BOJSET MPOTPaAMMHO
YCTaHABJIMBAThH BBICIIMN IPUOPHUTET JIFOOOMY M3 HCTOYHHKOB, B 3aBUCIMOCTH OT PEIIacMO 3a/1auu.

Cuenan ucnpasnocmu u paspeutenusi 6vix0006 (INHIBIT) cnyxur mns dopmupoBaHus
curHasna paspemienuss pabotst BINH, mopra auckpernoro BeiBoga (PORT OUT), a rtakxke ero
Ha/IeKHON OJOKMPOBKM NpU TNEPBOHAYAILHOM BKJIIOYEHHUH MOAYISA (10 MOMEHTa IMpOrpaMMHOMN
WHUIAAJIW3AA) WM HeoOpaTMMOM OTKa3e, KOTJa «ropsudil» TIepe3alycKk He TMpHBeNl K
BOCCTaHOBJICHUIO PaOOTOCITOCOOHOCTH.

[Tomumo curnana BINH dopmupyrorcs curnanst INHOUT+/-, mo3Bosnsiiomue OIEHUTH
UCTIPAaBHOCTh MOAYJIE TP  BBIIOJHEHHWU IIOJIb30BATENILCKOM  MpPOTpaMMbl.  DJIEKTPHYECKUE
XapaKTEPUCTUKH LEIH CIETYIOLIHE:

— HOMHUHaJIbHOE HampsbkeHue u Tok 24 B, 100 MA;

— HanpsbKeHue rajabBaHudeckoi passsasku 2500 B.
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OtcyrcrBue Toka B nenu INHOUT+/-, B Xx0/¢ BBITIONIHEHHS MOJIB30BATEIBCKON MPOTPaMMBI,
MO’KHO PAaCLEHMBATh KaK HEHCIIPAaBHOCTb MOJYJIS.

®opmupoBanue curraga BINH u INHOUT+/- moxer ObITh 3a0J0KMpPOBAaHO MPH MOAaye B
unenb INHIN+/- nanpsokenust 24 B (Tok He Oosiee 5 MA), YTO HMCHOJNB3YeTCs Uil OpraHU3aldd
«ropsiuero pesepsupoBanus» 2-x moayneid. Curnan INHIN nocrynen mist uyrenust co croponst SOM
o juaud GPIO0_2. Ienm INHOUT+/- u INHIN+/- umeroT HanpsbkeHHe TajabBaHHYECKON Pa3BI3KU
2500 B.

OcnoBoii cxembl (opmupoBanusi INHIBIT cnenmanusupoBanHas MHUKpocxema KOHTPOJIS
Mukpomporeccopa MAX6370, kotopas hopmupyer 3anpemaronyii ypoeHb depe3 100 mc mocie
MpEeKpaIieHus MTaTHBIX oOpalieHui K Hel co croponbl LTI

[Tpu npekpamenun obpamenuid co croponsl HII x ycrpoiictBy INHIBIT curnan BINH
MEPEXOJUT B COCTOSTHUE BHICOKOTO YPOBHS Y€pe3 YKa3aHHOE BpPEMsl, IPOMCXOAUT BBIKIIOYCHHE BCEX
Bbix0710B 1 1enb INHOUT+/- o6ecrounBaeTcs.

Ob6men HII c¢ gucreeM BBHIIOAHEH Ha 0Oa3e mocienoBarenbHOro uHTEpdeiica Uart2 u
MpeHa3HaueH A oociyxkuanus miaatsl DP-31A.

Wurepdeiicubie kanaapl RS-232 (Uart0) paborarot mo nporokorny Modbus RTU (Tosnbko st
TEXHOJIOTUYECKUX OTleparuii).

Yempoticmeo svicokockopocmuozo obmena nocaedosamenvhvimu oannvimu (DRV RS-485)
COCTOUT M3 BCTPOEHHOTO B MOAYJIb KOMMYyHHUKaoHHoro comporeccopa CORTEX M4. On
¢dbopmMHpyeT 4YeThipe HE3aBUCHUMBIX KaHajla IpueMa-liepeadyd JaHHBIX B AaCHHXPOHHOM peXHME.
Kanansr Line0 u Linel moctynaroT Ha KOHTAKThI KPOCCOBO# IJIATHI U CITYXKAT JJIsi 0OMEHA TaHHBIMU C
monynsimu  YCO wu  pesepBHbiM  Mmoayiem CPU-37B mpu ero wHammumn. DopmmpoBarenu
n30JMpoBaHHbIX KaHanoB RS-485 Line0 u Linel peann3oBaHbl MO THIIOBOW CXeMe, TJe B Ka4eCTBE
¢dopmupoBarenst RS-485 wucnonp3oBaHa creUaTU3MpOBAaHHAs MHUKPOCXEMa C  BHYTpEHHEH
raJbBaHMYECKOW pa3Bs3KoW. B KkadecTBe 9JI€MEHTOB 3aIUTHI OT TEPEHANPSDKEHHS BBICTYIAIOT

TPAaHCHJIBI U TTIO3UCTOPBEI.

BHUMAHMUE! DJIEKTPUUYECKOE COI'JTACOBAHUE KAHAJIOB CBA3U LINEO U

LINE1 (RS-485) OCYHWIECTBJISETCSA PE3UCTOPAMU U TIEPEMBIYKAMU-

3AMBIKATEJISAMU J4- J9.

Ha3nauenue nepemsluek cieayolee:

— nepeMbluka J4 CIyXUT A HOJKIIOUEHUS «BEPXHEro» PEe3UCTOpa CMEIIECHUs JIMHUU
Line0, Homunaiom 750 OM. 3aBojicKasi yCTAHOBKA — 3aMKHYTA;

— nepeMbluka J5 CIyXHUT Ui MOAKIIOUEHHs] «UEHTPAJIbHOI0» TEPMHUHAIBHOTO PE3UCTOpPA
coriacyromiero kadenp kanana Line0, Homunanom 120 Om. 3aBojcKas ycTaHOBKA — pa30MKHYTA;

— nepeMbluka J6 CIyXKHUT JUIsl MOAKIIOUCHMS «HM)KHEr0» pEe3UCTOpa CMEILEHUs JIMHUHU

Line0, Homuuaiom 750 OM. 3aBojicKasi yCTAHOBKA — 3aMKHYTA;
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— mepeMbluka J7 CIyXMT ISl TIOJKIIOYEHHUS «BEPXHEr0» Pe3UcTopa CMEIICHUS JTUHUHU
Linel, Homuuanom 750 OM. 3aBojicKasi yCTaHOBKA — 3aMKHYTA;

— mepeMbluka J8 CIyXUT Uil MOAKIIOYEHUS «LEHTPAIbHOT0» TEPMUHAIBHOTO PE3UCTOpa
coryacytomiero kabens kanaia Linel, Homunamom 120 Om. 3aBojicKasi yCTaHOBKA — Pa30MKHYTa,;

— mnepeMbluka J9 CIOYXKUT Ui MOJKIIOYCHHS] «HIKHETO» pPE3UCTOpa CMEIIEHUs JUHUU
Linel, nomuuanom 750 Om. 3aBojicKasi ycTaHOBKA — 3aMKHYTA.

Curnaiel kananoB Line2 u Line3 BoiBeaeHbl HAa pa3béM X2 W CIIyKaT /51 OOMEHa JaHHBIMH C
BHeIHUMH MoayisiMu  YCO, yCTaHOBJICHHBIMHU B JOMOJIHUTENIbHBIE KpehTbl. dopmupoBaTenn
M30JMpOBaHHbIX KaHaoB RS-485 Line2 u Line3 peanu3oBaHbl 10 THUIIOBOM CXEMe, I/ie B KauyecTBE
dopmupoBarenst RS-485 wucmonp3oBaHa — crienuamM3MpOBAaHHAS ~MHKPOCXEMa C  BHYTpEHHEH
raJlbBAaHUYECKOM pa3Ba3Koil. B kauecTBe HI€MEHTOB 3alUTHl OT MEPEHANPSIKEHHsS] BBICTYMAIOT

TpaHCHJIbI U ITIO3UCTOPBLI.

BHUMAHMUME! DJIEKTPUYECKOE COI'NTACOBAHUE KAHAJIOB CBA3U LINE2 U
LINE3 (RS-485) OCVIIECTBJISIETCSA PE3UCTOPAMU U  ITEPEMBIYKAMMU-
3AMBIKATEJISAIMU J10- J13.
Ha3naueHue nepeMplyex clieayrolee:
— mnepeMbruka J10 COyXHUT Ui TOAKIIOYEHUS «BEPXHETO» PE3UCTOpPA CMEUICHHS JTUHHUH
Line2, nomuuanom 750 OM. 3aBojicKast yCTaHOBKA — 3aMKHYTA;
— mnepeMbruka J11 cnyXuT AN TOAKITIOYSHHS] «HIDKHETO» PE3UCTOpa CMEUICHHS JTUHUU
Line2, nomuuanom 750 OM. 3aBojicKast yCTAaHOBKA — 3aMKHYTA;
— mepeMbluka J12 COyXHUT Ui TOAKIIOYEHUS «BEPXHETO0» PE3UCTOpA CMEUICHHS JIHHHUH
Line3, nHomuuamom 750 OM. 3aBojicKast yCTaHOBKA — 3aMKHYTA;
— mnepeMbruka J13 cnyKdT AN MOOKITIOYSHHS] «HIDKHETO» PE3UCTOpa CMEUICHHS JTUHUHU
Line3, nHomunamom 750 OM. 3aBojicKast yCTaHOBKA — 3aMKHYTA;
Ilopm ouckpemnozco ewisooa (PORT OUT) oo6pasyer muuaus GPIO3 4 coBmecTHO ¢
AJIEMEHTaMU ONTPOHHOM Pa3BsI3KU. DIEKTPUUECKUE XaPAKTEPUCTUKH LIETIH CIISAYIOIIUE:
— HOMHHAJIBHOE HalpspKeHHe U TOK - 24 B, 100 MA;
— HamnpsbKeHue rajgbBaHudeckoi passssku 2500 B.
Ilopm ouckpemnoco esooa (PORT IN) o6pasyer nmunust GPIO0_20 coBMecTHO ¢ 3eMeHTaMu
ONITPOHHOM Pa3BA3KH. DIEKTPHUUECKHUE XaPAKTEPUCTUKH IIETIH CIIEeIYIOIINE:
— HOMHUHAJIBHOE HalpsLKEHHE U TOK - 24 B, 5 MA;
— HampsDKeHHUe TaibBaHWYeCKOH pa3Bs3ku 2500 B.
Dopmuposamenv unmepeticnoco rkanana Ethernet (DRV ETHERNET 10/100) o6pasyer
ka"a, BctpoeHHBIH B VAR-SOM-AM33 (pazpém X3). [Ipyn HeoOXOaMMOCTH MOXKHO J0OABHUTH €IIIe

nBa kanajia Ethernet, myrem ycranoBku MezonuaHOr0o Moayist C-37A (passémsr X5, X6).
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Dopmuposamens unmepgeticnoeo xanana Ethernet (DRV ETHERNET 10/100/1000)
obOpasyer kanain, BcTpoeHHBbIH B VAR-SOM-AM33 (pazpém X4) u MHKpOocXeMbl (HU3UIECKOTO
YpPOBHS.

[Tutanue MOAyns OCYIIECTBIISIETCS HECTAOMIM3UPOBAaHHBIM HampsbkeHuneM oT 18 mo 36 B.
BropuuHblii HCTOYHUK MUTaHWS, BHINOJHEH Ha 0aze wmukpocxembl DC/DC-konBepropa u
obOecrieunBaer HampspbkeHue cucreMHoro nuranus +3,3 B mmater CPU-37A. Il oGecnedyeHust
HaIpsDKEHUS AJICKTPOINUTAHUS 5-BOJIBTOBOM YacTH MOAYJs, a Tak ke 1iatel DP-31A, ucnons3oBaH
nosbimatonii StepUp npeobpazoBarenb, BKIIIOYSHHBIH 110 TUTIOBOH cXeMe.

O61ee arEpromnorpedieHne Moayis He Ooiee 5 BT.

PacnonoskeHrne OCHOBHBIX 3JIeMEHTOB Ha muiatax moxyis CPU-37B mokasaHo Ha puCyHKax
B.1- B.5, npunoxenue B.

Cxema TOJKIIFOUEHHUSI TUCKPETHOTO BXOJa M BBIXOJAa MOIYJIsA, mpuBeicHa Ha pucynke C.1,
npunoxenne C. [Ipumepsr mogkimrodueHuss Moxyisi o kanamy RS-485 mokaszansl Ha pucynke C.3 u

pucynke C.4, npunoxxenne C u Ha pucynke D.1, npunoxenue D.

IIpuMmeuanue - BHemHuid BUI IIaT MOAYJIA MOXKET UMETh OTJIMYMS OT IMOKa3aHHBIX HA

pucynkax B.1- B.5, npunoxenue B, He Biaustonie Ha €ro 3KCIulyaTalmio.
1.3.2 IIpozpammnoe obecneuenue

I[Tporpammuoe obecnieueHue (ITIQ) MoIysIst COCTOUT U3 IBYX YacTeii:

1) omepanumonHas cucrema Linux;

2) cuctemHoe IIO, koropoe oOecreunBacT TECTUPOBAHHME  YCTPOWCTB MO,
pe3epBUpOBaHNe, KOH(UTIYpUPOBAHHE KOHTPOJJIEPOB, cocTosmux M3 cereBlx u CPU
MOJYJIEN.

bonee mompo6bno IIO ommcano B  JokyMeHTe «Pykosoocmeo  npocpammucmany,

AJII'B.426469.058/]1.

1.4. MapkupoBKa U INIOMOMpPOBaHHe

Mapxkuposka Monyis ('OCT 26828-86) HaHeceHa HENOCPEACTBEHHO HA HM3JENUE WM Ha
MPUKPEIUIIEMBIN K U3JICITUI0 HAKJIQJHOU 3JIEMEHT U COJICPKUT:

— HauMeHOBaHUe U (MH) MUdp U3IeNus;

TOB&pHLIfI 3HaK WJIM HAUMCHOBAHUC MPCANPUATUA-U3TOTOBUTCIIA,

3aBOJICKOI HOMED;

n300paxkeHHe €IMHOTr0 3Haka OOpalleHHs MPOAYKLIMU Ha pPBIHKE TOCYIapCTB-4JICHOB

TaM0XKeHHOTr0 COro3a.
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1.5. ¥YnakoBka

TpancnopTHas Tapa, B KOTOpPOH IIOCTaBJIAIOTCS MOJYJIH, IpPEACTaBIseT coOOM JouaThli
Hepa300pHBIH, INIOTHBIN ALIMK C TOPLIEBBIMU CTEHKaMH, COOpaHHBIMH Ha YeThIpex IulaHkax. Ha smmk
HAHOCSTCSI OCHOBHBIC, JIOTIOJIHUTENbHBIE M mpenynpenutensHsie 3Haku mo [OCT 14192-96.
BuyTpennue creHku sinmka oouTsl (BeicTianbl) Oymaroit BY-b mo 'OCT 515-77. [lepen ynakoBkoii B
TPAHCHOPTHYIO Tapy MOJYJHM IOMEIIAIOTCS B YKJIQAOYHbIM SIIUK. YKIAQAOUYHbIH ALIIUK HPEACTaBIsSIET
coboit ¢pymissp u3z roppupoanHoro kaprona T-30, TOCT P 52901-2007. B ogHOM TpaHCIIOPTHOM
AiuKe pazmeraercs 10 20 yKJIaJOuHbIX SIIUKOB.

TpaHCHIOPTHBIN SAMMK MaPKAPOBAH:

MaHUNYJSIIUMOHHBIMA ~ 3Hakamu: «boutcs ceipoct», «Bepx». «He kaHTOBaThH»,
«OCTOPOXKHO, XPYIIKOE»;
— OCHOBHBIMHU HAQJMUCSAMHM - ITOJTHOE UJIM YCIOBHOE HAMMEHOBAHUE IPY30M0JIyHaTessl, ITyHKTa
Ha3HAYCHHS C YKa3aHUEM, ITPU HEOOXOIMMOCTH, ITyHKTa MEPErpy3Ku;
—  JIONOJHUTEJIbHBIMU HAJIUCIMU - MOJIHOE WJIH YCIIOBHOE HAMMEHOBAHUE TPY300TIIPABUTEIS
Y HAUMEHOBAHUE ITYHKTa OTIPABJICHUS;
— UH(QOPMAIIMOHHBIMU HAJMUCAMHU - MacChl OpyTTO M HETTO TPY30BOTO MecTa B
KHJIOTpamMMax, TabapuTHBIE pa3Mephl TPY30BOTO MECTa B CAHTHUMETPaX U 00bEeM IPy30BOTO
MecTa B KyOU4ecKuX MeTpax.

TpancnopTHass MapKHpOBKa HAHOCHUTCS Ha (haHEepPHBIE WJIM METAJUTMYECKUE spibIku. [lopsmok
pacToIOKEeHUsT MapKUPOBKH HAa OJHOH U3 OOKOBBIX cTeHOK coorBercTByer ['OCT 14192-96.
Jlonyckaercss HaHECEeHUE MApPKUPOBKU HEIMOCPEACTBEHHO Ha Tapy. MapKUpOBKY HAHOCIT KPacKOU 1o
TpadapeTy Wi OT PYKU OBICTPO BBICHIXAOIIEH, BOJOCTOMKOM, CBETOCTOMKOMN, CONECTOMKON KPacKoi,
MPOYHOW Ha CTUpaHue U pa3mbiBaHue. OCHOBHBIE HAANUCU HAHOCATCA BbICOTOM 30 MM.
JlononHuTeNbHBIE M UHPOPMALIMOHHBIE HAJMUCH HAaHOCSTCS BHICOTOM 10 MM.

[Tocne ykmaaku Momyfed B TapHBIA SIIUK, MOCIEIHUNA OOTATHBAETCS MO TOPIAM CTaIbHOM,
uenbHOM neHTou cedennem 0,4x20 MM u mmomOupyercs. IlmoMOBl 171 TpenOTBpaIeHHs OT
MOBPEXKACHUSI TIPU TPAHCIIOPTHPOBAHUH PACIIONIATAIOTCS B TUIYXHUX OTBEPCTUSX OOKOBBIX CTEHOK U
3alUIIAI0TCS CKOOaMHU.

B Tedyenme rapaHTHHHOTO CpOKa MOTPEOUTENH JOHKEH COXPAHSIThH YIMAKOBKY (YIMaKOBOYHBIN H

TPaHCIOPTHBIN AMIUKH).
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2 HCIIOJb30BAHUME 10 HASBHAYEHHIO

2.1. IkcmiayaTauMoOHHbIE OTPAHHYEHUS

OcoOenHocTy pabOThl MOAYJS MPHU MOJKIOYEHHH, B3aUMOJCHCTBUM M IPOrpPaMMHUPOBAHUU
BHEIIHUX YCTPOUCTB HE MPEABSABISIOT JKECTKUX IKCIUTYaTALMOHHBIX OTPAaHUYCHHI.

OKCIUTyaTanusi YCTPOWCTBA JIOJDKHA MPOU3BOJUTHCS B TIOJHOM COOTBETCTBUHM C OOIIMMU
TEXHUYECKMMHU TPEOOBAHUSIMU M TPAaBUJIAMH SKCIUTyaTallud W3ACTHi (CPEICTB) BBIYUCIUTEIbHOM
TEXHUKU U MPUOOPOCTPOCHHMS, a TaK K€ HACTOAIUM PD mpu 3HaYEHUSX KIMMaTUYeCKUX (PaKTopoB,
YKa3aHHBIX B HACTOSILIEM JIOKYMEHTE.

Bo3MOXHOCTh 3KCIUTyaTalMM YCTPOMCTB B YCIOBHSX, OTJIIMYHBIX OT YKa3aHHBIX, IOJHKHA

COINTaCOBBIBATLCA C IPCAIIPUATUCM-U3TIOTOBUTCIICM.

2.2. TloaroroBka MoayJisi K HCIOJIb30BAHUIO

[Tocne mosiydyeHus, [UIMTEIBHOTO XpaHEHWUs] WJIM TPAHCIOPTUPOBAHMSI MOJyJed B
TPAHCIOPTHON Tape HEOOXOJMMO IPOW3BECTH BHEIIHUN OCMOTpP TPAHCIOPTHOTO M YKJIAJIOYHBIX
SIUKOB U MPOBEPUTD LIEITOCTHOCTD YIIAKOBKHU.

[Ipu oOHapyeHMM HapylmIeHHs LEJIOCTHOCTH TPAHCIOPTHOW WM YKJIaJOYHOW Tapsl
HE00X0AUMO COOOLIUTHh O HApyLIIEHUM NPEANPHUATHIO - U3TOTOBUTENMtO. [lanpHeimas skcrtyaTanus
MOJ1yJIsl BO3MOXHA TOJIBKO C pa3pelIeHMs] PEANPUATUS - U3TOTOBUTETIS.

Ecnn 1enocTHOCTh Tapbl HE HapylleHa, MOJYJb CIEAYyeT W3BJIE€Yb U3 YIAKOBKHU, MPOBECTU
BHEIIHUII OCMOTp Ha OTCYTCTBUE MEXAHMUYECKHUX IOBPEXACHUH M IPOBEPUTH COOTBETCTBUE
KOMIUIEKTHOCTH IIacTOpPTY.

B ciyuae xpaHeHus: WM TPAaHCIOPTUPOBAHUS MOJYJIS IIPU TEMIIEpaType HUXKE HYIsI TPajycoB,

BBIZIEP/KATh €r0 B HOPMAJIbHBIX YCIIOBHSX B TeueHUe 12 yacos.
2.2.1 Ilopaook ycmanoeku

HCpCI[ Ha4YaJioOM MOHTAaXa MOAYJIb CJICAYET OCMOTPCTL W IHPOBCPUTH 3a3CMIIAIOIICC
YCTPOﬁCTBO, HECJIOCTHOCTE JJIEMCHTOB INJIAThI, IICYATHBIX IPOBOJHHUKOB U OTCYTCTBHC HOBpe)K,ZIeHI/Iﬁ

pa3beMoB.

BHUMAHMUME! [TPUCOEJUHEHUE U OTCOEAMHEHUNE PA3BLEMOB MO/VYJIA
JOJDKHO ITPOU3BOAUTHCA TP OTKIIIOYEHHOM ITMTAHUUA.

IIpu nepBoHAYaIbHON YCTAHOBKE MOJYJIEH CIIEAYET BBIOIHUTH CICIYIOIUE ACHCTBUSA:

1) ycTaHOBUTH MOIYJb B OTBETHBIA pa3béM KpOoccoBOM Iuiatel X2 (mmm X2 m X4, ecnu

UCIIOJIb3YETCSI PEKUM pe3epBUPOBaHMs), Kpeita koHTpoiuiepa tunma CR-31, obecrneuns
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Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

EX

HajzexHoe coenuHeHue pazbéMa X1 momyns CPU-37B ¢ cOOTBETCTBYIOMIUM pa3bEMOM

KpOCC-IIAaThI U 3aTAHYTh KPCIIC)KHBIC BUHTEI,

2) IIOAKIFOYUTH CUTHAJIBHBIC KabeJil B COOTBETCTBHUU C HOKOHeBKOfI Pa3bEMOB MOYJIA.

[Hoxonérka pasbemoB X1 m X2 mpuBeneHa B tadnuie E.l, mpunoxenue E u Tabmuue F.1,

npuioxenne F cooTBETCTBEHHO.

2.2.2 Ilepeuunas nogepka

Monyne He SBISETCS HU3MEPHUTEIbHBIM MpubopoMm (u3menuem). llepBuuHas moBepka He
Tpedyercs.

2.3. Hcnoan3oBaHHe MOAYJIA

[Ipexxne ueM HavaTth pabOTy ¢ MOAYJIEM, HEOOXOIUMMO O3HAKOMUTHCSA C IKCILUIyaTal[MOHHOMN

JOKyMEHTaMEeN U KOHCTPYKLMEH MOAYJIS.
2.3.1 Koumponav pabomocnocoonocmu

Jlis HarnmsqHOCTH OTOOPaKEHUS COCTOSHUS M KOHTPOJISI PEKUMOB pabOThl MOAYIISI IPUMEHEH
JIBYXCTPOYHBIA 3HAKOCHHTE3Upyromuil aucmieir u ceeroguon ACT, MHIUIUPYIOMIMIA COCTOSHHE

BBITIOJTHEHUS PUKJIAJHOMN MOJIb30BaTENIbCKON POTPaMMBbl.
2.3.2 Bo3moiicHble HeUCRPABHOCHIU U CROCOOBL UX YCMPAHEHUS

B nanHoMm ITYHKTC, B Ta6J'II/II_[e 4, MMPUBCACH NICPECYCHb BO3MOIKHBIX HCI/ICHpaBHOCTCﬁ, KOTOPLIC

MOTYT BOBHUKHYTH B ITPOLECCE UCITOJIB30BAHUS MOAYJIA, U CIIOCOOBI MIX YCTpaHCHUH.

Ta6auna 4. Bo3MokHbIe HEHCIIPABHOCTH U CIIOCOOBI MX YCTPAHEHUS

IIpusnak
HEHCIPABHOCTH

Bo3mo:xnas npu4inHa
HCHCIIPABHOCTH

JleHCTBHS 110 YCTPAHEHUIO

He cBeTntcs
KUJTKOKPUCTAJUTHYECKas
HaHelb

[Mocne BKITFOYCHUSI TUTAHUS
MOJIYJISL HE CBETUTCS
KUJAKOKPUCTAIUINYECKAS TTaHETIb
(mucruteit)

[TpoBepuTh HaIEKHOCTH
MOAKITIOUeHHUs pazbema X1
monyns CPU-37B ¢ oTBeTHBIM
pa3beMOM KpocCc-TIIaThl KapKaca
KOHTpOJIIepa

OtcyrcTBYyeT nHpopmManus
Ha JucIIIee

ITocne BkIrOUEHHS ITUTAHUS
MOJYJIS KUAKOKPUCTATUTMYECKAS
naHesns (TUCIIei) CBETHTCH,
nH(OpMAaIIHS OTCYTCTBYET

[IpoBepuTth HAAEKHOCTH
MOAKJIIOYEHUS Pa3beMa MOMYIIS
X1 ¢ OTBETHBIM pa3beMOM KpOcCC-
IIJIaThl KapKaca KOHTPOJUIEpa

He unnunmpyet (He
CBETHUTCS) CBETOTUO/T
«ACT»

Cnycts npumepHo 1 MUHYTY
MOCJI€ BKIIOUYECHUSI MOYJISI U
3arpy3Ky IPUKIIATHON
nporpammel, ceeroguon «ACT»
HE UHIULUPYET (HE CBETUTCSA)

— IlpoBeputh 3arpyxeHa I
MPUKJIaIHAS IporpaMma
— VYOenutbcs, uto Bpl mMmeere
JIEeI0 HE c MOJTyJIEM
HaxXOIAIIMMCS B PE3EPBE

OTCcyTCTBYET CBA3b IO
UHTEepEHCHBIM KaHaIaM

CurnanbsHble (MHTEp(]ECHBIC)
Ka6CHI/I NOAKIIOYCHBI, CBA3b I10
nHTEep(EHCHBIM KaHaJIaM
OTCYTCTBYET

[IpoBepuTh HAAEKHOCTH
MOJICOCIMHEHUS K pa3beMaM
moyst (X2,X3-X6), BHEITHUX
CUTHAIBHBIX Kabeiei
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® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

Ecnu B pe3ynbrare BbINICYKAa3aHHBIX JACHCTBUNM HEUCHPABHOCTh YCTPAHUTh HE YHAJIOCh,
HEOOXOIUMO 3aMEHUTh MOAyJdb. Jlisg 3Toro HeEoOXOAUMO  BBINIOJHHTH  HIKEYKa3aHHYIO
OCJIEN0BATEILHOCTE ICUCTBHUIL:

1) oTkiOYHTH HHTEPQEHCHBIC (CUTHATBHBIC) KaOeH;
2) 0cnaOuTh ¥ OTBEPHYTh KPEIE)KHBIC BUHTHI;

3) H3BATH MOAYIIb U3 KpeiiTa KOHTPOJLIEPA;

4) 3aMeHUTh MOJYJIb Ha 3aBEIOMO MCITPABHBIM.

[Ipucoenunenre © OTCOCAMHEHUE PA3bEMOB MOJIYJSA JOJKHO MPOU3BOJUTHCA IIPU
OTKJIIOUCHHOM ITHTAHHUU.

JlomyckaeTcs 3aMmeHa MOyJsl 6€3 OTKITIOUSHHSI IUTaHUs KpeiTa.

PeMOHT MOyJIsl POU3BOIUTCS CHIIAMH MPEIIPUSITHS-H3TOTOBUTEIS.
2.3.3  Mepul 6e30nacnocmu npu IKCHIAYamayuu Mooy

[lpu okcmmyaTanuu MOAYNIS HEOOXOAMMO CcOONIONaTh TMpaBWiIa W CIEA0BaTh BCEM
pEeKOMEHJalusaAM B TIIOJJHOM COOTBETCTBUM C pazjeinamMu Hacrosimero PD, ocobeHHOCTIMU
KOHCTPYKLMU HW3J€NMsl, €ro OJKCIUIyaTalluHd, JEHCTBYIOIIMMHU IIOJIO)KEHUSMHU HOPMAaTHBHBIX
JOKYMEHTOB, ITepeYHEM 0053aTeJIbHBIX TPEOOBaHUN IO TEXHUYECKOMY O0OCITYKUBAHHUIO U PEMOHTY.

Kpome TOro, HeoOXOAMMO BBINONHITH MECTHBIE HMHCTPYKIMH, AEHCTBYIOUIME B JaHHOU
OTpaciii NMPOMBIIUIEHHOCTH, & TaKXKe JPYrue HOPMaTUBHBIE JOKYMEHTHI, OINpENessIonIie MpaBuia

OKCILTyaTaluu 3J'IeKTp0060py,[LOBaHI/I$[.
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® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

3 TEXHUWYECKOE OBCJIYXHNBAHUE
Haxopsmuiics B sKCIulyatTanuu MOIyNb TpeOyeT Hpu NPOBEACHHHM PErIaMEeHTHBIX pPadoT

IIPOBOAXTE KOHTPOJIb HAIIPSKCHUA JINTHEBOM 6aTapeH.

BHUMAHMUME! BATAPEA IIO/UIEXXKUT 3AMEHE, ECJIM EE HAIIPSAX)KEHUE
COCTABJIAET MEHEE 2,8 B.

Ecnu na mucrniee momynsi BeicBeumBaeTcsi coobOmienue “Lo Batt” , To Oarapes momyiexuT
3ameHne. [IpenBapuTensHO MOIYJIb HYXKHO MEPEBECTH B pe3epB. 3aTeM ClieyeT OTKIIOUUTH MUTAHHE,
OTKJIIOUUTh HHTEpQeicHble (CUTHalbHbIE) Kabenu, OcinaOuTh U OTBEPHYTh KpEINEXKHbIE BUHTHI U
U3bATHh MOJYJIb U3 KapKaca KOHTpOJUIepa.

OTBepHYTh YeThIpe KPENeKHbIX BUHTA BEPXHEH KPBIIIKU MOJYJISL U CHATH €€. Y JAIUTh CTapylo
Oarapero u3 aepkarens U BcTaBuTh HOBYIO. Tun 6arapen — CR2032. YcraHOBUTH HA MECTO BEPXHIOIO
KpBIIIKY M 3aBEpPHYTb KpPENEXHbl€ BHUHTHI. YCTaHOBUTb MOJYJIb B KapKac, IOJIKIIOYUTH
uHTepQeiicHbIe (CUTHAIBHBIC) Ka0enu. Y TalleHue U YCTaHOBKA MOJYJIS pa3pemaercs 0e3 OTKIIIOYCHHUS

MUTaHUA KpenTa.
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® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

4 TEKYIIHUA PEMOHT UM 3AMEHA
Monyne sBIsSieTCS BOCCTaHABIMBAEMbIM M PEMOHTHO-TIPUTOJHBIM H3AeaueM. B mepuon
9KCIUTyaTalli B CIIydasx, HEe TPEOYIOUIMX 3aBOACKOT0 PeMOHTa (WJIM BbI30BAa OpHUTaJlbl MPEIPUITHS -
W3TOTOBUTEISI) MOTPEOUTENI0 pa3peliaeTcss CBOMMH CHJIAMU TPOU3BOIWTH 3aMEHY BBIIICAIINX U3

cTpost moayaeit (em.ar. 2.2.1, 2.3.2), 3aTpeOOBaHHBIX WX TOJIYYCHHBIX Y MPEANPHUITUS-U3TOTOBUTEIIS.

£ BHUMAHUME! PEMOHT KOMIIOHEHTOB AOJDKEH BBIIOJHATHCA TOJIBKO
N3I'OTOBUTEJIEM. HE COBJIIOAEHUE JAHHOI'O TPELOBAHMA BJIEYUET 3A
COBOM IIOTEPIO TAPAHTUM ITPEITPUATHUSA-U3TOTOBUTEJIS AO «3MUKOH».

CBenieHusl 0 HEUCIIPABHOCTSAX 3aHOCATCA B pa3ziell «YueT HEUCIIPaBHOCTEN ITPU SKCILTyaTalluu»

ImacriopTra.
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® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

5 HNOPAAOK XPAHEHUA

XpaHeHHe MOIYyNsl MOXET ObITh KpPaTKOBPEMEHHBIM (TapaHTHMHBIM) M JUIMTEIbHBIM B
OTaIJIMBAEMOM XPaHUJIHIIIE.

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

CpoK IIMTENIBHOTO XpaHEeHUsI MOYJIs B oTariuBaeMoM xpanuiuiie: 10 ner.

[Tpu xpaHeHUU MOJYJIS CIIEYET BBLACPKUBATH CIEAYIOLIUE MTapaMeTPhbl OKPY>KaIOIIEH Cpebl:

— B OTalVIMBaeMOM XpaHWIMINE TeMIepaTypa BO3IyXa JOJDKHA OBITh B Ipeaenax

or uroc 5 °C go mmoc 40 °C, oTHOcUTeNbHAs BiaaxHOCTh 10 80 % mpu Temmeparype
miroc 25 °C 0e3 KOHIeH Al BJIary;

— cojepKaHHe KOPPO3UUHBIX areHTOB B aTMOoc(hepe XpaHWIUIIA He JOKHO MPEBhIIIATh:

1) cepuucroro raza 20 Mr/mM3 B CyTKH;
2) XJIOPHUCTBIX couieil 2 Mr/M3 B CYTKH.

Mopayne mepen 3akiajKod Ha JUIMTENbHOE XpaHeHue (10 HMCTEYEHUH TapaHTUHWHOTO CpoKa
XpaHeHus1) T0JKEH ObITh IePEKOHCEPBUPOBAH.

KoncepBanuss JgomkHa TMPOBOAUTHCS B IOMEIIEHWHM TpU  TeMmIepaType BO3ayXa
mwioc 20°C+5°C u orHocuTenbHOM BiaxkHocTH He Oosee 70 % 0Oe3 pe3kux KoseOaHM
temneparypbl. [lomelnenne MOMKHO OBITH 3alMIEHO OT NPOHUKHOBEHMSI B HEro aTMoc(epHbIX
0CaJIKOB U KOPPO3MOHHOAKTUBHBIX Ta30B (XJIOp, CEPOBOIOPOJ, aMMHAK, CEPHUCTHIN ra3 u ap.). [lpu
IPOBECHUU pPA0OT MO IEepeKOHCepBallUU CcieayeT coOmoaaTh TpeOoBaHUs OE30MacHOCTH 110

I'OCT 9.014.

20



® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

6 TPAHCIIOPTUPOBAHHE

TpancroptHass Tapa M YHakoBKa  OOECIIEUMBAIOT  COXPAHHOCTh  MOAYNS  IMpU
TPAHCIOPTUPOBAHUH BCEMU BHUJIAMU TPAHCIIOPTA: aBTOMOOUIIBHBIM, JKEJI€3HOI0POKHBIM, BO3TYLTHBIM
(mpu ycIOBHM pa3MelIeHHUs] MOAYJS B T€PMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUHU C IPaBHIAMH
TPaHCIOPTUPOBAHUS I'PY30B Ha COOTBETCTBYIOLIEM BUE TPAHCIIOPTA U MPHU XPAHECHUU €TO B TEUCHUE
CPOKOB, YKa3aHHBIX B pasjerie 5.

[Tpy HeoOXOIMMOCTH HOBOM TPAHCIIOPTUPOBKHU YIAKOBKY MOJyJIEH ClieqyeT MPOU3BOJIUTH B
CHEAYIOLIEH MOCIE0BATEIIbHOCTH:

1) KaKabIii MOYJIb 3allaMBACTCS B MOJMATHIICHOBBIH IMAKET M YKIIAJBIBACTCS B OTJCIBHYIO
KOpPOOKY BMECTE C CONPOBOIUTENIBHOMN TOKYMEHTAIIUEH;

2) KOpoOKH ¢ mMoayiasimMu B KoiudecTBe 20 IIT. yIMaKOBBIBAIOTCSA B YKJIQJIOYHBIN SIIIHK.
VKIagouHblid SIIIMK TOMENIAETCs B TApHbIA SIUK. [IpomMexyTKH 3amoiHSITCA
roppupoBannbiM kapToHoM T-30 ('OCT P 52901-2007);

3) TpaHCIOPTHBINA SIIUK MapKUPYETCs JOJDKHBIM 00pa3oM (CM. MpaBuiia MapKUPOBKH,
nepevrcieHnble B pasaene 1.5).

[Ipu TpaHCHOPTHPOBAaHMHM YHNAaKOBKAa MOMAYNS JIOJDKHA OBITh 3allMileHa OT MPSIMOTo
BO3CHUCTBUS aTMOC(EPHBIX OCAIKOB.

TpaHcropTHpoBaHHE BCEMH BHIAMH TPAHCIIOPTA MOYKET MPOBOIUTHCS B CIEAYIOUINX YCIOBUAX
(TOCT 21552-84):

— TeMmmepaTypa OKpyxatomiero Bozayxa ot MuHyc 50 °C go mmtoc 70 °C;

— OTHOCHTEIbHAs BIKHOCTH 95 % mpu mtoc 25 °C;

— armocepnoe narienue He meree 70 klla, 94TO SKBHBaJIEHTHO BBHICOTE HAJ[ YPOBHEM MOPS

10 3000 M (kpome TpaHCIOPTHUPOBAHMS ABHAIIMOHHBIM TPAHCIIOPTOM B TE€PMETHUYHOM

OTCEKE).

[Ipu morpy3ke M BBIFpy3Ke MOAYIM HE OpocaTh, COOMIOaTh MEPhl MPEIOCTOPOKHOCTH OT
TTOBPEXICHHSI TAPHOTO SIIHKA.
[Tocne morpy3ku B TPAaHCHOPTHOE CPEJICTBO SMIMK 3aKPEIUISETCS C IETbI0 HCKITIOUSHHS

BO3MOXXHOCTH €r0 MPOU3BOJIbHOI'O IEPEMCIICHHA.
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® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

7 YTUJIU3ALNUA

Marepuaiisl, IpUMEHSEMbIC Ul YIAKOBKH MOIYJIS M €r0 COCTaBHBIX 4acTel, MOTYT OBITh
HOJIHOCTBIO TIepepadoTaHbl U HCIIOJIB30BAaHbI TOBTOPHO.

Mozyiib, €ro COCTaBHBIC YacTH, MAaTepUAIbl M KOMIUICKTYIOIUE U3 CIIPOCKTUPOBAHbI U
M3rOTOBJICHBl M3 BBICOKOKAYECTBEHHBIX MATEPHAIOB W KOMIIOHCHTOB, HE COJCP)KAIIUX BPEIHBIC
BEIIECTBA, TOKCHYHbIE MarepHaibl M JpyrHe KOMIIOHCHTBI, OTPUIATEIBHO BIHSIOIINE Ha
OKPY’KaOLIYIO IPUPOTHYIO CPely M KOTOPbIE MOXKHO YTHIM3UPOBATh U UCIIOIB30BATh IIOBTOPHO.

Mogayiib, ¥ Ipyrue ero COCTaBHbIC YaCTH, MOJUISKAIINE YTHIN3AUT, HEOOXO0IUMO TIPUBECTH B
HENPUTOAHOCTh U yTHim3upoBats B coorBercTBuu ¢ [OCT P 52108-2003, TOCT P 58577-2019 u

JEHCTBYIONUM 3aKOHOIaTeNbCTBOM PO.

22



® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

8 MPABUWJIA O®OPMJIEHUS 3AKA3A
[Ipu odopmieHun 3akaza Ha MOIyJIu B OJaHKE 3aKa3za HEOOXOAMMO yKa3aTh CIEIYIOIIHe
JaHHbIE:
— «HaumenosaHnue» - yka3pIBaeTcs MOJIHOE HAUMEHOBAHUE MOYJIS C Y4€TOM MOIU(BUKALINY;
—  «Kon-60» - yka3pIBaeTCsl KOJIMYECTBO MOCTABISIEMbIX M3/IETUN JTaHHOTO HAMMEHOBAHUS U
BapHaHTA.

Kpowme Toro, B G:1aHke 3aKa3a MOTYT ObITh OTOBOPEHBI 0COObIE YCIOBHUS TOCTABKU MOJTyJIEH.
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® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

9 CCBIJIKHM HA HOPMATHUBHBIE TIOKYMEHTbDI

Tadauua 5. HopmaTuBHbIE CCHUIKH

O0o3HaueHne JOKYMEHTa

Homep cTpanunbi/pasjaea,
nojapasjaesia, NyHKTa B
KOTOPOM /IaHA CCHLIKA

AJII'B.426469.058 1
PykoBoaCTBO iporpamMmucTa

1.3.2

I'OCT 26828-86
W3 nenus mammHOCTpoeHUs U ipubopocTpoeHus. MapkupoBka

1.4

I'OCT 14192-96
MapkupoBka rpy3oB

1.5

I'OCT 515-77
bymara ynakoBo4Hasi OUTyMHUpOBaHHasl U AT TEBAs.
TexHuueckue ycaoBus

1.5

I'OCT P 52901-2007
KapTtoH rodpupoBaHHbIi /1 yIaKOBKU IPOILYKIHH.
TexHuueckue ycaoBus

15,6

I'OCT 9.014-78
EC 3KC. BpemeHnHast npoTUBOKOPPO3HOHHAS 3aIIMTa U3JEINH.
O6mue TpedboBaHUs

I'OCT 21552-84
CpencTBa BEIUUCTUTENBHON TeXHUKU. OOIIME TEXHUYECKHE
TpeOoBaHus1, IpaBUiIa MPUEMKH, METOJIbI UCTIBITAHUM,
MAapKUPOBKA, YIIAKOBKA, TPAHCIIOPTUPOBAHNUE U XPAHECHUE

I'OCT P 52108-2003
PecypcocOepexenue. Obpamienue ¢ orxogamu. OCHOBHBIE
TMTOJIOKEHHUS

I'OCT P 58577-2019
[IpaBuia ycTaHOBIEHUS JOMYCTHUMBIX BBIOPOCOB 3arps3HSIOIINX
BEIIECTB MPOEKTUPYEMBIMU U JEHCTBYIOIIUMH XO035MCTBYIOITUMHU
CyOBbEeKTaMH M METOJIbI OTIPEICTICHHS 3TUX HOPMATHUBOB
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10 CHHUCOK COKPAIIEHUM

Ta6auna 6. TepMUHBI, COKpaLleHUs U ONpe/ieJIeHus

Cokpamenue osicnenue

Pd PykoBoaCTBO 110 3KCIUTYyaTallMU

o [Iporpammuoe obecrnieueHue

1111 LlenTpanbHbIii Iporeccop

MII MonuTop nuraHus

BF Bbydep muna anpeca

BF8 Bydep BoceMupaspsiiHON IMHBI JaHHBIX

DRV ETHERNET 10/100, .

DRV ETHERNET10/100/1000 dopmuposaTenu uHTepdeiicHbIX KanaaoB Ethernet

DRV_RS232 dopmupoBaTens nHTEpPEricHoro kanaia RS-232

DRV_RS485 dopmupoBatenb nHTepdeiicHoro kanana RS-485

DUAL SRAM JIByxmopToBasi maMsTh

EXT.WTD CynepBu30p NUTaHMs U BHELIHUI CTOPOKEBOM TaliMep

INHIBIT IN dopmuposatens curHana « Inhibity

INHIBIT OUT dopmuposatens curHana « Inhibity

Linux Unix-moo0Hast onepannoHHas cucremMa

NVSRAM DHeproHe3aBucUMas mamsTh

uCD Conn Crnot uTeHMsI-3aKMCH KapT NaMsITH

PORT IN [TopT BBOAA JUCKPETHOTO CUTHAJA

PORT OUT ITopT BEIBOJA IUCKPETHOTO CUTHAJIA
Recommended Standard 485 (Electronic Industries Alliance-

RS-485 485) craHmapt (U3MYECKOTO YPOBHS I  ACHHXPOHHOI'O
uHTepdeiica

RS-232 Recommended Standard 232 cranmapt ¢u3ndeckoro ypoBHs
JUIsl aCHHXPOHHOT0 HHTep(eiica

SOM System on module cucrema Ha MoyIIe, pacIMpPEHHE KOHIICTIIIHN
CHCTEMBI Ha KpUCTAJLIE.

WDT WatchDog Timer ammapaTHO peaan3OBaHHAs CXeMa KOHTPOJISA
HaJl 3aBUCAaHUEM CHCTEMBI

Modbus OTKpBITBII KOMMYHHMKAIIMOHHBIM TNPOTOKOJ, OCHOBAaHHBIN Ha
ApPXUTEKTYpe KIHECHT-CEPBEP»

Ethernet CGMEI/ICTBO TEXHOJIOTUI TaKeTHOM mepenadn KOMITbIOTEPHBIX
cerei

12C Inter-Integrated Circuit nociemoBarenbHas MHA
Serial Peripheral Interface, SPI bus mocaemoBarenbHbIit

SPI nepudepuiineiii uHTepdeiic, mmua SPl. Crangapt mnepenauu
JTAHHBIX B PEXXHMME TIOJHOTO JTyTIIIeKCa
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® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

INPUJIOKEHUE B
(cmpaBouHoe)
PacnosoxkeHnne 0CHOBHBIX 3J1eMeHTOB Ha mJjartax moayias CPU-37B

X1
©

1 T 1 O A O N
+ .
I O N R

Display
X2 a
[
Pucynok B.1
DD40
A 354
DD10
e —

Pucynok B.2

27



gKT@ Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B

Pykosodcmeo no akcniiyamauuu

MNPUJIOKEHUE B
(mpomoJKeHuUeE)

A&
L

wP2

A2

]
27

DAl 2

Pucynok B.3




© Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu
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Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu
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EX

Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu
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EX

Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B

Pykosodcmeo no akcniiyamauuu
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® Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu
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HpnMeannﬂ

Kanan COMI1 co croponbl monynsi CPU-37B sBisiercss kpallHUM yCTPOWCTBOM ceTH. BHyTpeHHMI

COTTIACYIOIHMKA pe3ucTop moakitoueH. CTOpOHHEE YCTPONCTBO TakXKe KpaiiHee B CeTH W TPeOyeT BHEITHETO
COTJIACYIOIIEr0 PE3UCTOPA. 3a3eMIICHHUE SKpaHa B OTHOW TOUKE.

Kanan Line2 ® CTOpOoHHEe YCTPOHCTBO - TMPOMEXKYTOUHBIE 3JIEMEHTHI CETH. Pe3ncTopbl
COTJIACOBaHMs HE BBOIATCS. DKpaH He 3a3eMiEH. Ecnu xanan Line2 kpaiiHee yCTpOHCTBO, TO JIJIst
MIOJIKITIOYEHHSI cornacyromiero pesucropa 120 OM HeoOXOAMMO BHEUTHEH MepeMbIUKOi (ITPOBOIOM)
COEIUHHUTH KOHTAKTHI 5 U 13 coenuuuTens X2.

Kanan Line3 kpaiinuii B ceTd. BHyTpeHHHUI cornacyromuii pe3ucTop MOAKIIOYEH YCTaHOBICHHON
BHEITHEH MEePEeMbIUKOH (ITPOBOJIOM) COCMUHSIONICH KOHTakThl 7 U 15 coequnutens X2. CtopoHHee
YCTPOMCTBO — MPOMEKYTOYHOE B CETH. 3a3eMJICHHE dKpaHa B ABYX TOUYKax. Pe3mcTopsl B JaHHOM
Cllydae BBINOJHSIOT POJIb OTPAaHUYMTENEH Mapa3uTHOIO TOKAa IO SKpaHy MpH MHOAKIIOYEHUH K
TOYKaM C Pa3HbIM MOTEHIAIIOM «3EMIIN.

[Ipu pabGoTe Bcex kaHaoB B craHmapTe RS-485, 0coOEHHO C WCMOIL30BaHWEM AaCHHXPOHHBIX
CIIOCOOOB Tepelayd JaHHBIX, CJIEAYyEeT IPABMWIIBHO CMECTHTh IOTEHLMAN JUHUU CBA3U Ha (oHE
HEaKTUBHBIX IepeNaTyukoB ycTpodcTB! s 3TOro K JMHMM HOAKIIOYAIOTCS CMEILAIOIINE
pe3ucTopsl HomuHaIOM 750 OM (cMm.cTp.12).
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gKT@ Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B

Pykosodcmeo no akcniiyamauuu

MNPUJIOKEHHUE E
(cmpaBouHoe)
MoxosneBka pazbema X1

Taomauna E.1
Homep xkoHTakTa Nnentudukarop curuajia
A2,A32,C2,C32 GND
A4, C4 oV
A30,C30 OVR
A6,C6 +24V
A28,C28 +24VR
A10 InhOut+
Al4 InhOut-
C14 Inhin+
C8 Inhin-
Al6 Line0_A
C16 Line0_B
Al8 Line0_G
A20 Linel A
C20 Linel B
C18 Linel_G
A8,A12,A22,A24,A26,C10,C12,C22,C24,C26 He ucnonesyrorcst
HpnMeanne:

Line0_A - muddennnanbhpiii curaan RS485 ocHOBHOM mapsl (TUTHOC);
Line0_B - muddenmmanbupiii curnan RS485 ocHOBHOM mapsl (MHHYC);
Line0_G - oOmwmit curnan RS485 ocHOBHOI mapsr,

Linel_A - muddenmmanbueiii curnan RS485 pesepBHoii mapsl (TUTH0C);
Linel B - nuddennmanbupiii curaan RS485 pesepBHoii napsl (MUHYC);
Linel_G - oOmmii curaan RS485 pesepBHoii napsl;

InhOut+ -BbIXox curHaa pe3epBUPOBaHHUS (ILTHOC);

InhOut-  -BeIX0J cuTHAaNA pe3epBUpPOBaHUS (MHHYC);

Inhin+  -Bxoj curHama pe3epBUpoBaHus (ILIFOC);

Inhin-  -Bxon curnana pesepBupoBaHus (MHHYC);

GND- koprryc 000py10BaHuUS;

OV - o0muii mpoBO BHEITHETO TUTAHHUS,

OVR -00muii mpoBO/I BHEIIIHETO MUTaHUS (pe3epBHAs JIMHUSA). ;

+24V - BHellIHEee MUTAaHUE;

+24VR - BHemHee nuTaHue (pe3epBHast JIMHUA).
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EX

Modynb yeHmpaneHo20 npoueccopHo2o ycmpoticmea CPU-37B
Pykosodcmeo no akcniiyamauuu

MMPUJIO)KEHUE F
(cmpaBouHoe)
HoxosneBka pazbema X2

Taomauna F.1
Homep koHTakTa Nnentudukarop curuajia

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-
4 Line2_A
13 Line2_ B
5 Line2 R
14 Line2 G
6 Line3_A
15 Line3_B
7 Line3_R
16 Line3 G
17 He ucnons3yercs

35



	1 Описание и работа
	1.1. Назначение модуля
	Таблица 1. Модификации модуля CPU-37B

	1.2. Технические характеристики
	Таблица 2. Технические характеристики модуля CPU-37B

	1.3. Устройство и работа модуля
	1.3.1 Принцип работы
	Таблица 3. Адреса программно-доступных устройств модуля

	1.3.2 Программное обеспечение

	1.4. Маркировка и пломбирование
	1.5. Упаковка

	2 Использование по назначению
	2.1. Эксплуатационные ограничения
	2.2. Подготовка модуля к использованию
	2.2.1 Порядок установки
	2.2.2 Первичная поверка

	2.3. Использование модуля
	2.3.1 Контроль работоспособности
	2.3.2 Возможные неисправности и способы их устранения
	Таблица 4. Возможные неисправности и способы их устранения

	2.3.3 Меры безопасности при эксплуатации модуля


	3 Техническое обслуживание
	4 Текущий ремонт и замена
	5 Порядок хранения
	6 Транспортирование
	7 Утилизация
	8 Правила оформления заказа
	9 Ссылки на нормативные документы
	Таблица 5. Нормативные ссылки

	10 Список сокращений
	Таблица 6. Термины, сокращения и определения

	Приложение A (справочное) Структурная схема модуля CPU-37B
	Приложение B (справочное) Расположение основных элементов на платах модуля CPU-37B
	Приложение C (обязательное) Схемы подключения модуля CPU-37B
	Приложение D (справочное) Примеры подключения по интерфейсуRS-485
	Приложение E (справочное) Цоколевка разъема X1
	Таблица E.1

	Приложение F (справочное) Цоколевка разъема Х2
	Таблица F.1


