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1 OCHOBHBIE CBEJAEHUSA Ob U3EJIMN

1.1  HaumeHnoBanue Monaynp pacHIMpeHHsi aHAJIOTOBBIX BBIXOJOB
BRIC-AO-4
1.2  IlpeanpusiTue-u3roTOBUTEIb 000 «CHOMA-CEPBUCy», 450022, Pecriy0mu-

ka bamkoproctan, r.Yda, yi. 50-nets Oxraops
.24 tein. 8(347)2284316, www.snemaservis.ru

1.3  Ha3nauenwue

Monysb pacuiupenus: aHaaorosbix Bbixo10B BRIC AO (nmasiee mo TEKCTY — MOJYJIb) COOTBET-
cteyer TY 27.33.13.161-001-00354407-2018 u npeaHa3HaveH JyIsl TOCTPOCHUS JIOKAIBHBIX U TEPPHU-
TOpUATIBHO-PACIIPEACTICHHBIX CUCTEM aBTOMATUKHU TEXHOJOTHYECKUX OOBEKTOB MAllOr0 U CPEIHEro
YPOBHS CJIIOXKHOCTH B cocTaBe komiuiekca BRIC.

Moayiib OTBEUYACT MKECTKUM YCIOBUSM MPOMBIIUICHHON JKCIUTyaTallil W YCTaHABIIMBACTCS
HEMOCPEJACTBEHHO HA TEXHOJIOTHMYECKOM 00bekTe. Moyl MpeaHa3sHaueH Jisl UCHOJIb30BaHUS B He-

NpEpPBIBHOM, KPYITIOCYTOYHOM PCKUME.



2 TEXHUYECKHE XAPAKTEPUCTUKHU

Ta6muma 1. TexHuueckne xapaKTepUCTUKH

OBIIME TEXHUYECKUE XAPAKTEPUCTHUKHU

["a6aputer BXIIXI', He 6onee 115 x 70 x 50 MM
Macca, He Oonee 1 xr
PaGouas Temneparypa, °C -40...+80
AtmocdepHoe nanenue, klla 84...107
OTHOCUTENBHAS BIAKHOCTh BO3AyXa, 0€3 KOHACHCAINH BiIaru %, 20,95
npu temneparype 25 °C

Tun xkpereHus Ha DIN-peiiky
CTteneHb 3anIuThl IP20
BpeMﬂ COXpaHCHU 3aJaHHBIX NapaMETPOB 0e3 MOJKITIOYSHHS TTH- 3 rona
TaHus (OaTapeHBIN TOMEH )

Harmpsxkenne nuTaHus OT CETH IMOCTOSTHHOTO ToKa, B 10...30
[ToTpebasiemas MontHOCTH, BT, HE Oonee 10
KonugecTBO yCTpOWCTB Ha OJJHOM IIKMHE, IIT 1o 128

Bo3M0XXHOCTh TUTAHUS 1O MGH(MOILYHLHOﬁ NINHE

10 8 yCTPOICTB

TEXHUYECKUE XAPAKTEPUCTHUKU AHAJIOT'OBBIX BBIXO/IOB (AO)

KonnuecTBo aHanoroBbIX BHIXO/J0B 4
THII BBIXOJHOTO CHTHANA TOK (aKTHBHBIH/TIACCHBHBI)
HalpsDKeHHe
Jlnana3oH 3aiaHus ToKa, MA ot 0 710 20 MA
oT 4 1o 20 MA
Jnana3oH 3aganus HanpspkeHus, B or0no10B
[Tpenens! nomyckaeMoi MPUBEAECHHOMN MOIPEIHOCTH T€HEPALMH +0,1
TOKa M HanpsbkeHust npu remneparype 20+5°C, % OT JIMaIa3oHa
[Tpenensl nomyckaeMoi MPUBEAECHHOM MOIPEIHOCTH T€HEPALUH +0,2
TOKA M HANpPsOHKEHHs BO BCEM JMarna3oHe pabounx remmeparyp, % OT JMana3oHa
PazpsaHoCTh 12 6ur
MaxkcumanbHasi Harpy3ka aHajJoroBOro BbIXofa, CKOH(UTYpHpO- 500 O
BaHHOT'O HA 33JIaHUE TOKa
MakcumanbHbIM BBIXOJHON TOK HAarpy3KH aHAJIOIOBOT'O BBIXOA, 30 MA

CKOH(bHprPIpOBaHHOI‘O Ha 3a1aHNUC HANIPSIKCHUSA

I'anpBaHMYeCKas U3OJSIINA

rpynnosas, 1000 B

CaMOJII/IaFHOCTI/IKa AHAJIOT'OBBIX BBIXOJ0B

Ja

TEXHUYECKUE XAPAKTEPUCTUKU UHTEP®EMCOB

MexMotynpHbIe HHTEP(ENCHI CBA3U

CAN + RS-485




3 BHEIITHU BUJT

HMuaukartop nuranus AQ

Cnysxe0Hble CBETOIHOIbI

S

Beiknrouarens TEPMHUHAJIBHBIX

PE3UCTOPOB MeH{MOHYHBHOﬁ ITHHBI

MeKMOIYIBHBINH pa3bem MexMonynbHBIA pa3bemM

HMuaukarop ombku kanana AO CiyskeOHble IIepeKIoyaTeIun

HUnaukatop cocrosnug kanama AO

I/IHIII/IKEITO]) MUTaHUA o]

KOHTpoJlICpa PWRGND 0 COM 1 COM

KiieMMbl 3a3eMIIeHHs KOpIyca

Pucynok 1. BHemnuii Bug moayns

Monyne BRIC-AO-4 BrinoiHEH B METaNIMYECKOM KOPITyCe, COCTOSIIEM M3 JBYX YacTeu.
Hns xperienust Ha DIN-peliky Ha 3a1He# cTeHKe KOpIyca UMEETCs KITUTICA.

Pa3beMHBIC KIIEMMBI JIJISl TIOJIKITIOUSHHS IPOBOJIOB PACTIONOKEHBI ¢ BEPXHEH W HIDKHEH CTO-
POH KOHTpOJIIepa U 00eCreynBaroT YA00OHYI0 KOMMYTAIIHUIO:

- PWR, GND — nurtanue kontposiepa 10 — 30 B;

- AO PWR, AO GND - BHenrHui HCTOYHUK TTUTAHUS aHAIOTOBBIX BBIX070B 15 — 30 B (ec-

JI1 BCTPOCHHBI MCTOYHHK TUTAHUS OTCYTCTBYET);

- 0/COM- ... 3/COM- — aHaI0rOBbIE BBIXOBI;

B HIDKHUX yriiax pacroyioKeHbl KIEMMbI 3a3eMiieHus Kopryca. [loakioueHne MOKHO OCy-
IIECTBUTSH C JIFOOOH U3 CTOPOH.

Kaxplii kaHa UMeeT WHIUKATOPHBIC CBETOIMO/BI 3€JICHOTO M KpacHoro 1Beta. [TogpoOHee
cMmotpu B paznede 0.

C neBoit U MpaBO¥l CTOPOH HAXOIATCS MEKMOIYIBHBIE Pa3beMbl ISl MOJIKIIOUEHUS! K KOH-
TPOJUIEPY M JIONOJHUTEIBHBIX MOAYJICH pacmmpeHus. [loakimodeHne TEpMUHAIBHBIX PE3UCTOPOB
MEXMOJYJIbHBIX HHTEPPEHCOB CBS3M OCYIISCTBISICTCS COOTBETCTBYIOIIUMHU TEPEKIFOUATEIIIMU
«BUSY».

Tak >ke Ha JIUIEBON TaHENW HAXOMATCA JBa CIYXEOHBIX JBYXIIBETHBIX CBETOJIMOJA
CONNECT u SYSTEM, kHoIKa Tiepe3arpy3Ku  JiBa C1y»)eOHbIX mepexmrouarens SW1-1, SW1-2.

Jlst jocTyna K meyaTHOM TiaTe MOIYJ sl HEOOXOIMMO OTKPYTHTh 4 BUHTa M3 1o yriam Kop-

nyca. BHenHuii Buj miaatel MOy sl IPEACTABICH Ha PUCYHKE 2.
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BHUMAHHUE!!! PA3ZBOPKA MOAVJIA JAOIIYCTHMA TOJIBKO [IIPH
OTKIIOYEHHOM IIUTAHUHU

Jl:xamrep BCTPOEHHOTO Humukarop nutanus 5B isol

bootloader'a

Jxamnep

NTHEBOH GaTapen Pazbem UART mu1st npomiMBKu

yepe3 BCTpPoeHHBIH bootloader
HMuaukarop nuranus 5B

Jlutnenas Gatapes

Pa3bem nporpamMmmupoBaHus

H OTJIaJKH

Wupukarop nutaHus 3,38

Pucynok 2. Bueunuii Bug MOysasi, KpbIIIKa CHATA.

Ha BepxHel CTOpOHE NEYaTHOM TUIATHI PACIIOI0KEHBI:

- nutueBas Oatapeiika tunopazmepa CR2025 ans muranust RTC u coxpaHeHus 3amaH-
HBIX HaCTPOCK;

- JDKaMIep JIMTUEBOU OaTapeu;

- pa3beM IS MPOTrPaMMUPOBAHHS U OTIIAJIKU KOHTPOJLIEPa;

- CBETOJHMOHBIC MHIMKATOPHI MUTAOIINX HATIPSKCHUI;

- pazsem UART st mpoImBKM KOHTpOJUIepa yepe3 BcTpoeHHbil bootloader;

- JpKaMIiep JUis akTHBaiuM BcTpoeHHoro bootloader’a (mms axtuBanmu bootloader’a
HEOOXOIMMO YCTaHOBHUTD JIAHHBIN JDKAMIIEp U HAKATh KHOIIKY «F€Set», o OKOHYaHUHU
MPOIIKMBKHA HEOOXOAUMO CHATH KAMITEP U CHOBA HaXaTh KHOIIKY «IeSet»);

Tak ke Ha BepxXHEHl CTOPOHE IIATHI PACHOIOXKCHBI KOHTPOJbHBIE TOYKH JJIS THATHOCTHKH
paboTocrnocoOHOCTH MOy bojiee moapoOHOE ONMMCaHHe KOMIIOHEHTOB M KOHTPOJIBHBIX TOYEK IS

JTUATHOCTHKHU CMOTpPH B pazaene 12.3.



4 KOHOUT'YPAIIUA

Kondurypauus moxyns 3agaercst udpom BUaa:

2 31 32 33 34 35

BRIC-AO-4 |-|V|-|A A A P 1

1 HasBanue koHTpoIUIEpa
2 Tun pa3beMHBIX KIEMM
A - KiiemMMbI BUHTOBBIE pa3beMHbIC
Vv - Kuemwmsl push-in pa3neMHbIe BEPTUKAIBLHOE PACIIOIOKEHUE
H - Kiemmsr push-in pazbeMHbIe TOPU3OHTAIBEHOE PACTIONOKEHHE
3 Amnainorossie Berxosl (AO)
3.1 Tun anamorosoro Beixona kanama AO_Q
3.2 Tun aranoroBoro Berxoaa kanama AO_1
3.3 Tun anamoroBoro Bbixoaa kanaia AO_2
34 Tun aranoroBoro Berxoaa kanama AO_3
- Baixoganoit mapametp — 1ok (0...20 MA), aKTHBHBIH BBIXOJ
p - Beixoanoii mapamerp — Tok (0...20 MA), NaCCUBHBIH BBIXO.T
- Beixoanoit napametp — Hanpsixerue (0...10 B)
35 Hctounuk nuranus AO

- Buemnuii (c ragpBaHMYECKON H30IIALIKEH)

- BcrpoenHnstii (¢ ranbBaHUYECKOM U30IIIIUCH)

MMPUMEP: BRIC-AO-4-V-AAAP1

Monysb ¢ BepTUKaIBHO pacioyiokeHHbIMHU KiemMamu; kaHainsl AO_0, AO_1, AO_2 — Toko-

BbIe, akTUBHbIE, kKaHall AO_3 — TOKOBBIN, TaCCUBHBIN; UCTOYHUK TUTaHUsI AO BCTPOCHHBIMH.



5 KOMIIVIEKTHOCTbD

Tabmuua 2. KoMmiekTHOCTh

Ne i/ Haumenosanue O0o3Hauenue Komn-Bo

Mopyns paciupeHus

1 AHAJIOTOBBIX BBHIXOJIOB CHC 1.001.002 1
BRIC-AO-4

2 [TacriopT CHC 1.001.002 I1IC 1

3 | PyROBOICTBOMOOKC- | e 091 002 PO *
TTyaTaruu

4 CoequHUTEIb MEXMO- CHC 2.001.001 1

TyJbHBINA SOMM

* TlocTaBnseTcs Ha MAPTUIO U3ICITHIA




6 CIIEHUAJIBHBIE PEXKUMbI PABOTbI
Jlnst ympaBiieHHsl CIIEUATbHBIMU peXUMaMU paOOThl MOJYJS Ha JIMIEBOW HMaHETH IMpeny-
CMOTpEH JIBYXKJIAaBUIIHBIN nepekogyarens SW.

Ta6ymma 3. CriennanbHble peKUMBI PA0OTHI KOHTpOJIEpa

SW-1 SW-2 Pe:xxumbl padoTsbl

ON ON 3amyck caMoJIMarHOCTHKHA KaHAJIOB BBOJIa-BBIBOJIA

ON OFF COpoc mapaMeTpoB KOHTPOJIEpa K 3aBOJICKMM HACTPOHKaM

OFF ON [Tonmy4yenue HOBOTO agpeca ycTpoiicTBa o MexmoayabHoi CAN-mmHe
OFF OFF HopmanbHblii pexxum paboThI

6.1 3anyck caMOAHATHOCTHKH KAHAJI0B BBOJAa-BbIBOA

BHUMAHMUE!!! CAMO/JMATHOCTHUKA KAHAJIOB BBOJA-BBIBOJA
NPOBOAUTCA TOJBKO MHPU OTK/IIOYEHHBIX JIMHUAX TECTUPYEMBIX
KAHAJIOB

JUis caMOJJMarHOCTUKY KaHAJIOB BBOJA-BBIBOJA HEOOXOIUMO OTCOEIMHUTH pazbembl. Jlanee
Ha paboTarolleM MoJyJie B HOPMAJIbHOM peXHUMe paboThl IEPEeBECTH COCTOSHHUE MepeKtoyaTesneii B
SW-1 > ON, SW-2 > ON u naxars kHonky RESET. Ilocne nepe3arpy3ku HauHETCS TECTHPOBAHUE
KaHaJIOB.

CHauaza nocie[0BaTesIbHO 3aropsITCs U MOracHyT BCe MHIMKATOPHBIE CBETOIUO/IbI TECTHPY-
eMoro 6Jioka — Ha 3TOM JTale BHU3YaJlbHO MOXKHO OOHAapYyXHTh HEUCNpaBHbIE cBeToaAMOnbl. [lanee
HAYHETCS TMarHOCTHKA KaHAJIOB TECTUPYEMOTO OJIOKAa — Ha 3TOM JTalre WHIMKATOPHBIE CBETOIHOIBI
MOTYT XaOTHYHO WJIM CHHXPOHHO MHTaTh. [10 3aBepIIeHnu TeCTUPOBAHHUS WHANKATOPHBIE CBETOIMOIBI
pabouyuX KaHAJIOB 3arOpsTCS.

UYepes 2 cekyHJIbl MOCE 3aBEPLICHHUs TECTUPOBAHUS MOCIEIHEro 0J0Ka BCe MHAMKATOPHBIE
CBETOAMO/BI ToracHyT. Ilocie 3Toro He06X0IMMO BEpHYTh KOHTPOJIJIEP B HOPMAJIBHBIN PEKUM pado-
161 SW-1 > OFF, SW-2 > OFF.

6.2  Copoc napamMeTpoB K 3aBOJICKHM HACTPOIiKaM

Jlnst cOpoca K 3aBOACKMM HacTpoiikaM HeoOXOAMMO Ha paboTarolieM MOAayJe B HOPMaJIbHOM
pexxuMe paboThl TiepeBecTH coctosHue nepekimodatened B SW-1 > ON, SW-2 > OFF u Haxartb
kHonky RESET. Ilocne mepe3arpy3kn HEOOXOAUMO BEPHYTh MOAYJb B HOPMAIIBHBIA PEKUM PabOTHI
SW-1 > OFF, SW-2 > OFF.

6.3  Iloaydenue HoBOro agpeca ycrpoiicrsa mno CAN-mmne

[Ipy mepBOM MOAKIIOYEHUH MOAYJS PACIIUPEHUS €My HEOOXOJUMO IPHCBOUTH aJpec
YCTPOMCTBA B COOTBETCTBUHU C UCIOJHSAEMBIM MoJib30BaresbckuMm 110 Ha master-kontpomnepe. s

3TOr0 HEOOXOIUMO MOJAKIIOUUTH MOJYJIb IO MEXMOAYIbHOW IMIMHE K MAster-koHTpoJuiepy U 3amu-



TaTh. Jlaee B HOPMaJIbHOM pEXHME PaOOTHI HEOOXOIMMO TIEPEBECTH COCTOSHHE TMEpeKITIovareineii B
SW-1 > OFF, SW-2 > ON u naxarps kHonky RESET. EnunoBpemenno Ha mexmonaynbHoii CAN-
IIMHE MOXET OBITh TOJIBKO OJHO YCTPOHCTBO B PEKHME MOJIYUYESHHUSI HOBOTO ajpeca.

[Tocne ycnemnoro nonydenus: HoBoro anpeca ceerogauoq CONNECT 3aroputcst opanxeBbiM
IIBETOM, 4TO OyJIeT CBHUJETEILCTBOBATh 0 Haymunu oomeHa mo CAN-unrtepdeticy. BozmoxHo, moHa-
NOOUTCS TIepe3arpy3uTh IIIaBHbIM KOHTpouiep. s KOppeKTHOro oOMeHa TepMUHAIIBHBIA PE3UCTOP
MEKMOJTYJIbHOW IIUHBI JOJDKEH OBITh MOJKIIOYEH JUOO TOJBKO Ha TJIAaBHOM KOHTpoJUiepe, Jubo Ha
YCTPOMCTBAX PACHOI0KEHHBIX 110 KPasiM MEXMOTYIbHON IHUHBI.

[Tocne ycnenHoro MprCcBOSHHS HOBOTO ajjpeca HeOOXOJMMO BEPHYTh MOJIYJIb B HOPMaJIbHBIN

pexum padoter SW-1 > OFF, SW-2 > OFF.
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7 AHAJIOI'OBBIE BbIXO/IbI

AHaJIOTOBBIE BBIXO/bI MOIYJIS MIpeIHa3HAuEHBI U (POPMHUPOBAHUS YIPABIISIOIINX CUTHAJIOB
tokoBoil et 0 — 20 MA, 4 — 20 MA wu Hanpsbkenus 0 — 10 B B 3aBucuMOCTH OT KOH(UTYpaAIUH.
YcTaHOBKa BBIXOJHOTO 3Ha4deHHUs ocymecTBisiercss 12-paspsaueiM LIAIL. B moGoii koHUrypammn
o0ecrieunBaeTcs rajibBaHUUecKas n30isanus kaHaioB AO oT BHYTpeHHEH cXeMbl KOHTpOJLIepa.

B xondurypauuu 3aganus Toka kaHaisl AO MMEIOT 3alUTy OT OOpbIBa LIENH U KOPOTKOTO
3aMbIKaHHUS.

B kxoHTposIepe MMeeTcsi cxemMa CaMOJMarHOCTUKHM, TO3BOJIAIONIAsl MIPOBECTH TECTUPOBAHHE
KaHAJIOB B JII0O00H KOH(MUTypaIIUH.

7.1  Iloak/jroveHHe HATPY3KH U BHYTPeHHee YCTPoOiicTBO kKaHajioB AO

Ha pucynkax 3 - 4 n300paxeHbl CXEMBbI MOAKIIIOYCHUS HATPY3KU MPH Pa3HBIX KOH(QUTYpaIu-

X KOHTPOJIIEpa.

AOPWR

B DATA| Ulsnaia Dm<I>
nsoTop

Harpyska

*—) ﬁ— AOPWR

te T 7

SPI DATA| huesaii [DATA
isomTop

Pucynox 3. Ilogkimtodenne u BHyTpeHHEE YCTPOMCTBO KaHaaoB AO ¢ TOKOBBIM BBIXOJA0M
a) aKTHBHBIN BbIXOJ (KoHuryparus 3.1 — 3.4 = A)
0) maccuBHBIN BeIx0[ (KoHHUrypamus 3.1 — 3.4 = P)

11



vcC

T DATA| Ilmmeiit DATADATA AT |OUT AO X+
H}O,‘IMTOP _

VCC -— —» AO PWR o—{

711

Harpyska

Pucynox 4. [Toaximouenne u BHyTpeHHee ycTpoiicTBo KaHasioB AQO ¢ BBIXOZOM 10 HANPSHKEHUIO
(xoHpuryparws 3.1 — 3.4 =V)

7.2  Onucanue aaropurma padorsl AO

VYnpasnenue 4-kananbHbiM L{AIT mpoucxonuT depes MUHHBINA HU30JATOP, 00eCIeUnBAIOIIHIA
rajgpBaHuuecKyto uzosanuto. Paszpsnnocts LHAIT cocraBnsier 12 6ur. [lanee BIXOJHOE HAIPSXKEHUE C
LIAIT noctynaer Ha OV, BKIIOYEHHBIN MO cxeMe mpeodpa3oBaTelis HanpsHKeHUE — TOK. TakuM oOpa-
30M, 3HAUYE€HUE BBIXOJIHOTO TOKA HE 3aBUCUT OT CONPOTHUBIICHUS Harpy3Kd U OrPaHUYEHO HaIPSHKEHU-
em nuranusa OVY.

IIpy nuTaHuM OT BCTPOEHHOIO HMCTOYHMKA MHUTaHHA 15 B MakcuMmallbHOE CONPOTHBIIEHHE
Harpy3Ku BKJIIOUasi CONpOTHBIIeHUE JHUM, cocTaBisgeT 500 Om. Ilpu ucnonab30BaHMM BHEIIHETO UC-
TouHrKa nutaHus 30 B makcumanbHOe CONpOTUBIIEHHE HAarpy3ku cocTasiseT 1 kKOMm.

B orcyrcTBHE Harpy3kH, eciu 1enb pa3oMkHyTa, Ha KiieMMax AO X u COM Oyzner npucyt-
CTBOBATh HamnpspkeHue nuranus OY.

B xoH(urypanuu ¢ BbIxooM no HampspkeHuto OV BKITIOYEH 10 CXeMe He HHBEPTUPYIOIIETO
YCUJIMTEIA.

B koH(urypamusx aKTHBHOTO TOKOBOTO BBIXO/a W BBIXOJa IO HampspkeHHio kiaemma COM
noakiaroueHa K AO_GND. B koHdurypanuu naccCMBHOro TOKOBOro Bsixozaa Ha kiemmy COM nonaet-
Csl CUTHAJI «+» TOKOBOM METJIN OT MOJKII0YAaeMOro akTUBHOT0 Bxoza Al.

Kaxxnprit kaHasm UMeeT WHIUKATOPHBIM CBETOIMOJ 3€JICHOTO I[BETA, OTOOPAKAIOIINI COCTOS-
HUe KaHaya. Yem BbIIIEe 4acTOTa MOPraHUs CBETOAMO/IA — TEM BBIIIE 3HAYEHHUE BBIXOAHOTO MapaMeTpa.
WNuaukanus HaunHaeTcs oT 4 MA. Tak e KaKaplii KaHall UMEeT WHIAUKATOPHBIA CBETOAMO] KPAaCHOTIO
[[BETa, 0TOOpaKaIOINK 3HaYeHNEe OUIMOKH: OOPBIB MIIM KOPOTKOE 3aMbIKAHHE: MUTaHUE KPACHOTO CBE-

TOAOda 0003HaYaeT O6pI)IB LOETIH, IMMOCTOAHHOC CBCYCHUC — KOPOTKOC 3aMbIKaHHE.
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8 MEXMOAYJbHOE COEAUHEHUE

MexxMmoayapHas IIWHA IPpeIHa3HauYeHa I 00beIMHEHUST KOHTPOJIEPOB U JIJISl TIOIKITFOUCHHUS
MOJIyJIeH pacIIUpEeHHs B MpeesiaX OJJHOTO MOHTaXHOTO ImKada. Tak ke BO3MOXKHO MUTAHUE 110 MEXK-
MOJIYJILHOH MIMHE A0 8 YCTPOUCTB (MaKCUMAaIbHBINA TOK 10 SA). MexxMoayapHas IIMHA HE 00ecredu-
BaeT rajbBaHUYECKON U30JIALINU.

MexMoayIbHOE COCIMHEHHE OCYIIECTBIISICTCS C TOMOIIbI0 nuiekda amuHoi SOMM, mocTaB-
asiemoro B komruiekre. [1lneiid Oonpiiel AMHBI 3aKa3bIBAE€TCS OTACIBHO.

Co cTOpPOHBI HEMOAKIIOYEHHOTO HuIeH(a COTIACYIONINE PE3UCTOPHI (TEPMUHATOPHI) MEKMO-
IyJIbHBIX UHTEp(}ENCcOB MOKHBI OBITh MOAKIIOUEHBI COOTBETCTBYIOUIMMH IMEPEKIIoYaTeNsIMU (CM.

pazzen 3).

PWR
CAN +
CAN -
RS-485 A
RS-485 B
GND

PI/ICYHOK 5. PacinHoBKa MCKMOAYJIBHOTO pa3beMa

Knemmbr PWR u GND Ha MeXMOIYTBHOM pa3beMe U OAHOMMEHHBIE KIEMMBI IIUTAHUS KOH-

TPOJIIEpA COEANHEHBI HAMIPSIMYIO.
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9 MEPBI BE3OITACHOCTH

9.1  Bce paboThl IO MOHTaXy, HaTaJKE U TEXHUICCKOMY OOCITY>KUBAHUIO MOJYJICH JOJIK-
HBI BBITIOJIHATHCS CICIHATUCTAMH, H3yYUBITUMH TEXHUYECKYIO JOKYMEHTAIUIO, KOHCTPYKIIUIO, OCO-
OCHHOCTH MOJYJIS, a TAaKXKe NEHCTBYIONINE CTPOUTEIHHBIC MPABUIa U HOPMBI, U UMCIOIIUMHU COOTBET-
CTBYIOIIYIO KBJIM(UKAIIMOHHYIO TPYIITY [0 TEXHUKE OE30MMaCHOCTH.

9.2  Moaynb CKOHCTPYHUPOBAH U U3TOTOBJIEH TAKMM 00pa3oM, UTO B HOPMAJIbHBIX YCIOBHU-
X W NP IKCIUTYaTallMd COTJIACHO JOKYMEHTAIIMH M3TOTOBUTENS, IPH BO3HUKHOBEHUH HEUCIPABHO-
CTEH OH HE MPEACTABIISI OMACHOCTH JJIsI 00CTYKUBAIOIIETO MePCOHANA.

9.3 Ilpu mpoBeaeHMH CaMOJUATHOCTHKH HEOOXOAMMO OTKJIKOYAaTh BCE KJIEMMBI, KpOME
MUTaHK U UHTEP(ECOB CBA3H.

9.4  Mopaynu COOTBETCTBYIOT TPEOOBAHUSM:

- TOCT 12.2.007.0 «Cuctema cTaHIapTOB O€30MaCHOCTH TpyAa. M3memus 3JIeKTpo-
texHuuyeckue. O0mme TpedoBaHus 0€301MacHOCTHY - Kitace 3amuThl |1;

- TP TC 020/2011 «2nekTpoMarHuTHasi COBMECTUMOCTh TEXHUYECKHUX CPEICTB.
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10 MOHTAK

Monyns ycranasnuaercs Ha DIN-peiiky tuna TH-35, npoduis koTopoii n3o0paxeH Ha pu-

g5
N
N 75
Q

Pucynox 6. [Ipoduns DIN-peiiku Tuna TH-35

CyHKe 6.

Mourax monynsa Ha DIN-peliky ocymiecTBisieTcss ¢ MOMOUIbIO KIIUIICHI, PACIIONOKEHHON Ha
3aJJHEW CTEHKE KOpITyCa.

Jlisl yCTaHOBKM MOJYJIi HEOOXOIMMO CHayaja Ha/laBUTh HA BEPXHUH MOANPYKUHEHHbIN BbI-
CTYH KJIMIICBI, TIOCJIE YEro 3aIlEIKHYTh HUKHUM BBICTYII.

Jlnist cHATHS MOy HEOOXOAMMO CHavaja HaJaBUTh HA BEPXHHMA MOANPYKUHEHHBIH BBICTYI

KJIMIICBI, ITOCJIC Y€ro NOTAHYTh HUXKHIOKO YaCTh KOpPITyCa Ha ce0s.

Pucynoxk 7. ITops10K yCTaHOBKHM M CHATHS MOYJIS

a) YCTaHOBKa; 0) CHATHE

15



11 OBHOBJIEHME 110

Jnst ooHoBnenust [10 HE0OX0AMMO YCTaHOBUTH MepeMbIuKy «D0ot_keyy, pacmonoxkeHHyo ¢
00paTHOW CTOPOHBI IIATHI MOAYJS. J{JIsl TocTyna K mepeMbluke HeoOX0AuMO pa3o0parh MOIYJb CO-
rmacHo 1. 12.1. Jlanee moxath muTaHWe HA MOAYJh M MOJKIIOYUTHCS K MOIYIO 1o uHTepdeiicy USB.
[To ymo4anuto mpu noakiatoueHun yepe3 uarepderic USB IP-anpec: 172.16.2.232.

[Tocne 3aBepuienust oOHoBnenus 10 HeoOxomumo yOpaTh MepeMbluKy BO H30€kKaHHE He-
npeaHaMepenHoro n3mMenenus [10 momyss.

11.1 3arpyska HoBoii Bepcuu I1O

Jst ooHoBenus 110 3aiigute Ha riaBHyro WEB-crpanuny monyns. Haxmure Ha KHONKY
«Enter Passwordy» u BBeauTe maposb (mapoiib mo ymondanuio «bricy). Jlamee HakMHUTE Ha KHOTKY
«Download OS» u BeiOepuTe 3anpammuBaemblii ¢aiin. [Tocie Haxarus kHonku «Downloady moxmu-
TeCh OKOHYaHus 3arpy3ku. [locne nosBnenus vaanucu «Download done» mepexon Ha riiaBHYO CTpa-

HUILY TPOU30UIET aBTOMaTH4ecku yepe3 10 cekyH.
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12 TEXHUYECKOE OBCJIYXUBAHUE U PEMOHT
Bce paboTel mo Hanagke ¥ TEXHHYECKOMY OOCITYKMBAaHHIO MOJYJCH JTOJIKHBI BBITOJIHATHCS
CHENHATNCTAMH, U3YYMBIIMMH TEXHUYECKYIO JTOKYMEHTAIUIO, KOHCTPYKIIUIO, 0COOCHHOCTH MOIYJIS, a
Tak)Ke EHCTBYIOIINE CTPOUTEIILHBIC MTPABUJIa M HOPMBI, U UMCIOIIIMMH COOTBETCTBYIONIYIO KBaU(U-
KaI[MOHHYIO TPYIITY 110 TEXHUKE OE30MaCHOCTH.
12.1 Tlopsiaok pa3dopku MOIYJIst
Paz6opky Mozynst crieayeT MPOU3BOAUTE TOJIBKO MPU OTKIFOYEHHOM MUTAHUH.
Cxema paz0opKk¥ MpecTaBiIeHa Ha PUCYHKE 8.
1. Otkpyrutsh 4 BUHTa OTBEepTKOM PH;
2. CHSATB JIMIEBYIO KPBIIIKY;
3. OTKpyTHTb 4 CTOWKH TOPIIEBOM rooBKoH Ne5,5;
4. CHsTh IEYATHYIO IUIATY KOHTPOJUIEPA.

COopka ocymiecTBisieTcs B 0OpaTHOM MOPSAKE.

L] Y

TN

CRMNOGE GRS,

Q o
9 o6 o

@ oW 4 ol

A

77774

Pucynok 8. Cxema pa300opKku MOIyIIs
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12.2 BusyajabHblil 0cMOTP

Buytpu Moayns He HOMKHO OBITh MOCTOPOHHUX MPEIMETOB, Ipsi3u, HaceKoMbIX. Ha meuat-
HOW TIaTe He JOJDKHO OBITh MOTEMHEHHM, CIIEIOB MEperpeBa, OCTaTKOB (UI0ca, CIEA0B KOPPO3UH U
BUJIUMBIX MMOBPEXKIeHUH. JlomyckaeTcs HaIMuue JErKUX pa3Boa0B Hedpaca Kak pe3yinbTara OTMBIBKU
MEYaTHBIX IUIAT MPH MPOU3BOJICTBE WM MTOCIIE PEMOHTA.

CepuliHblii HOMEP Ha ITUKETKE NMEYaTHOW IUIAThI JOJDKEH COBIAJATh C CEPUMHBIM HOMEPOM
Ha ATUKETKE KOopIyca.

DNEeKTPOIUTUYECKHE KOHIEHCATOPhl Ha OOpaTHON CTOPOHE IUIATHI HE JOJKHBI OBITH Jedop-
MHPOBaHBI (B3yTHE BEpXHEH YacTH).

12.3 TIIpoBepka neneii nuTaHus

[Ipu mpoBepke IMEKTPUUYECKUX MApaMETPOB PEKOMEHIYETCSl YCTAaHOBUTH IMEYaTHYIO IJIaTy B
KOPITYC ¥ 3aKPETUTh CTOMKAMHU IS YA00CTBA paOOTHI.

3anurtaTh KOHTpOJUIEp MOCTOSHHBIM HampsbkeHuem 10...30 B. Ecnu xondurypanus momyss
IpeJnoiaraeT UCMOIb30BaHUE BHEITHETO UCTOYHMKA MUTaHus I Ooka AO, HE0OX0AMMO 3aIUTaTh
u ero (AO_PWR, AO_GND). J/lonyckaercs B paMKax IMPOBEPKHU 3aIUTATh BCE OT OJHOTO UCTOYHUKA
nuTaHusA. Bce MHAMKATOPBI TUTAHUS JTOJDKHBI 3aTOPEThCs (CM. PHUCYHOK 2).

MynbTUMETPOM U3MEPUTH HAMPSIKEHHUS B KOHTPOJIbHBIX TOYKaX IUIaThl. PacnonoskeHue KoH-
TPOJBHBIX TOYEK MOKAa3aHO Ha pUCYHKe 9.

Tak kak B MOJyJe pealn30BaHa TaIbBAHUYECKAsl W30JIAIINSI, KOHTPOJIbHBIE TOUKH HEOOXOI1-
MO U3MEpPATh OTHOCUTEIBHO «COOCTBEHHOI» I'aJIbBAHUYECKU M30JUPOBAHHON «3eMiin». JlomycTuMbIi

YpOBEHb 3HAYCHHIA MIPUBE/ICH B TabmuIe 4.

ao_pwr
+5V isol
L\W—Ok +5V _isol ok

vbat vref
+5V
+3.3V
pwr
pwr_ctrl

Pucynok 9. PacronoxeHre KOHTPOJIBHBIX TOYESK ITATAHHS

(mst oiatel Bepeun V3)
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Tabmuia 4. 3HaueHus HaNPsHKEHUH B KOHTPOJIBHBIX TOUKAX

KonTposbHasi | OTHOCHTEIBLHO
JonycTumble 3HaYeHUS
TOYKA 4ero u3MepsiTh
owr GND 10...30 B (10/mKHO COOTBETCTBOBATH HAIPSKEHHIO MTUTA-
HUS)
pwr_ctrl GND 1...3 B (pwr/10)
+5V GND 4,95...5,05B
+3.3V GND 3,25...3,35 B
vref AO _GND 2,494...2,506 B
vbat GND 1,8...3,6 B
ao_pwr_ok GND 3,0...3,3B
+5V _isol_ok GND 3,0...33B
10...30 B (mpu wuCIONB30BaHMKM BHEIIHETO HCTOYHHKA
MATAHUS JTOJDKHO COOTBETCTBOBATH HAMPSKEHHUIO TMHTA-
ao_pwr AO_GND uust 6;10ka AQ)
15...17 B (npu UCTIOIB30BaHUM BCTPOSHHOTO MCTOYHHMKA
MTATAHUSA)
+5V _isol AO _GND 5,0...5,5B

12.4 HauboJiee 4yacTble MOJOMKH U HEMCIIPABHOCTH

Crncox Hanboee YacThIX MOJIOMOK U HeHCHpaBHOCTeﬁ IIPpUBCJCH B Ta6J'II/II_Ie 5.

Tabmuua 5. Hanbosee 4acTpie TOJIOMKA M HEUCTIPABHOCTH

HeucnpaBHocTh

Bo3MoxHasi npuYuHa

Penmrenne

Moynb HE BKIIOYAETCS, CBETOIU-
OJIbl HE TOPAT, UCTOYHUK [TUTAHUS
YXOJHT B 3aIUTY

[Tepenyrana noyisipHOCTh UTA-
HUA Ha KJIEMMaX KOHTpOJUIEpa

[TomensTh MECTAMK MPOBOJIA
Ha kiremmax PWR u GND

MO,[[y.]'IL HC BKJIIOUYACTCs, CBETATCA KOpOTKOC 3aMbIKaHUC B IICITN

ceetoauoabl «PWR» u «+5V» +3.3V

Haiitu 1 3aMEHUTD 2JIEMEHT,
BBILIEIIUN U3 CTPOSI

ceertoauon «PWR» taHus osoka AO

KOpOTKOG 3aMbIKaHUE OJJHOT'O M3
BCTPOCHHBIX UCTOYHUKOB I'dJIb-
MO)Iy.]'IB HE BKJIIOYACTCsA, CBETUTCS BAHWYCCKH U30JIMPOBAHHOTO K-

3aMEHUTDH BBILIEIIINN U3
CTPOSI UCTOYHUK T'AJIbBAHU-
YECKHU U30JIMPOBAHHOTO TH-
TaHUS

+5V

KopoTkoe 3aMbikanue B nienu

Haiitu 1 3aMEHHUTH 3JIEMEHT,
BBILIEIIUN U3 CTPOSI

He ycranosnen mxammep VBAT

YcranoButs mxamnepVBAT

Monynb BO3BpaIaeTcst K 3aBO/I-
CKHUM HaCTpoiikaM mocie copoca

MUTAHUS KaM

[Tepexirouatenu B pesxumMe
cOpoca K 3aBOJICKUM HaCTPOii-

[lepeBecTn MOy b B HOP-
MaJbHBINA PEKUM pPabOThI
(cMoTpw 11. 6)

amke 1,8B

Hanpspkenne Garapen (vbat)

3aMeHUTD JUTHEBYIO OaTa-
pero

C3UCTOPHI
MO,Z[YJ'IL IMMOAKIIFOYCH K KOHTPOJLIC- p p

He BxroueHs1 TEPMHUHAJIbHBIC

BxirounTe TEpMHUHAIBHBIE
pE3UCTOPBI MEKMOAYIBHOMN
HIMHBI

Py, HO OOMEH OTCYTCTBYET

HOU IIINHE

Ha monyne ycranosieH Hemnpa-
BWJIbHBIN aJpec M0 MEXMO1YIIb-

[TomyuuTs HOBBI anpec B
COOTBETCTBHH C 11.6.3
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13 MAPKHPOBKA
IIpu u3roroBieHnn Ha OOKOBYIO CTOPOHY KOpITyca KOHTPOJUIEpA HAKJIEUBAETCS 3TUKETKA, CO-
JieprKalas Cciaeyrole CBeICHUS:
- HAaMMEHOBAHUE MOJYJIS;
- KOH(Urypaunus MoayJis;
- HAMMEHOBAHUE NPEANPUATUA-U3TOTOBUTEIS;
- HalpsDKEHHE NMUTaHUs;
- pabouas Temreparypa;
- KJIACC CTEIICHM 3allUThI;
- TEXHUYECKHE YCIIOBUS;
- Bepcus;
- CEpUIHBIA HOMEP U3JENNS;

- 3HAK COOTBETCTBMS 00A3aTENLHOU CepTH(bHKaHHH.

MK «<BRIC» Muranwe: 10-30VDC/MA
BRIC-1601-402-8FF0-1-2-0 Pa6. remn.: -40...+80 °C
000 «CH3MA-CEPBMUC» CreneHs 3awmrsi: IP 20
CpenaHo B Poccum

TY 27.33.13.161-001-00354407-2018

Bepcuna: V2

Aara eeinycka: 08.2019 E H [
S/N: 52.0.59.0.2.81

Pucynok 10. Dtukerka
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14 YIIAKOBKA

141 Mopynb ynakoBbIBa€TCs B Tapy U3 roppUpOBAHHOTO KapTOHA.

14.2 VYmakoBka MOIyis JOJDKHA cooTBeTcTBOBaTh Tpebosanusim ['OCT 23170, T'OCT
23216 u obecrieynBaTh COBMECTHO C KOHCEpBAIMEH COXPaHHOCTh U3AETHS IPH TPAHCIIOPTUPOBAHUU U
XpaHEHUH.

14.3 JloxymeHTauus, BXOJIasi B KOMIUIEKT NOCTaBKU MOMENIAETCS B IOJUATUICHOBBIN
HaKeT.

14.4 Mopyab COBMECTHO C IOKYMEHTALIMEH YIIaKOBBIBACTCS B TPAHCIIOPTHYIO Tapy.

145 Ha tpaHcniopTHOH Tape NOJDKHBI ObITh HaHECEHbl MAHUITYJSLMOHHBIE 3HAKU B COOT-
BercTBuM C¢ TpeboBanusmu 'OCT 14192: «BEPX», «OCTOPOXHO. XPVYIIKOE», «bEPEUb OT
BJIAT».
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15 PECYPCBbI, CPOKHU CIAYXKBbl U XPAHEHUS, TAPAHTUN
N3I'OTOBUTEJIA

15.1 MWsroroBuTens rapaHTUPYET COOTBETCTBHE MOayisi TpeOoanmsm TY 27.33.13.161-
001-00354407-2018.

15.2 Bpewms Hapabotku Ha oTKa3 He MeHee 75 000 gacos.

15.3 Cpennuii cpok ciyx0b1 10 et

15.4 TapaHTuiiHBIA CPOK 3KCILTyaTaluu 12 MecsueB co AHS OTIPY3KH.

15.5 TapaHTuiiHBIA CPOK XpaHEHUS 6 MECALIEB C MOMEHTA U3TOTOBJICHMS.

15.6 TapanTmifHBIA PEeMOHT TPOBOAUT mpeanpusaThHe uszroroputenib 000 «CHOMA-
CEPBHUC».

15.7 B cayuasx BbIXOJa W3 CTPOS MOIYJS B IOCJIETapaHTUHWHBIN MEPUOJ PEMOHT MOXKET

MMPOU3BOAUTHCA NPCANPUATUEM-U3TOTOBUTCIIEM 11O OTACIIBHOMY JOTOBOPY 3a CUCT IIOJb30BATCIIA.
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16 TPAHCIIOPTUPOBAHUE

16.1 Moaynp momyckaeTrcs TPAaHCIOPTHPOBATH JIFOOBIM BHJIOM TPAHCIOPTA MPU YCIOBUU
3aIUTHI OT MPSIMOTO BO3IEHCTBHS aTMOC(HEPHBIX OCAIKOB U IBLIH.

16.2 YcnoBus TpaHCHOPTUPOBAHUS MOAYJEH B YaCTH BO3JCHCTBUS MEXaHHMUYECKUX (haKTO-
poB - C mo I'OCT 23216.

16.3 Moaynu JOMKHBI XPaHUTHCS B 3aKOHCEPBUPOBAHHOM BHJIE WM B OPUTMHAIBHOU
YIIaKOBKE U3TOTOBUTEINS B CYXHX OTAIUIMBAEMBIX CKJIAJICKUX TOMEIICHHUSX.

16.4 Cpok xpaHeHHS HE JOJDKEH MPEBBIIIATH 6 MECSIIEB.
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17 YTUJIN3ALOUA

17.1 Mopaynb u MaTepuaibl, UCIIOJIb3YEMbIE IIPH U3TOTOBIEHUHU, HE NPEACTABISAIOT ONIACHO-
CTH JJIS1 )KU3HU, 3I0POBBS JIOAEH U OKPYKaIOLIEH Cpelibl, KaK B MPOLIECCE IKCILTyaTalluu, TaK U M0CIe
OKOHYAHUS CPOKa IKCIUTyaTalluM U MOJJIEKAT YTUIN3aLUK.

17.2 KoHcTpyKuus MOyl HE COAEPKUT XUMUYECKU U PaMalliOHHO-ONACHBIX KOMIIOHEH-
TOB.

17.3 Tlo ucreueHuu CpoKa CIIy>kKObl MOAY/Ib YTUIIH3UPYETCS ITyTeM Pa300pKH.

17.4 TIlpum yrtunuzanuu OTXOJOB MAaTEpHallOB, a TaKXKe IPU OOYCTPONCTBE NPUTOYHO-
BBITSOKHOM BEHTWISILIMU paOb04MX MOMELCHUH JAO0JKHBI COO0JaThes TPeOOBaHUS 110 OXpaHe IPUpo-
nbl cornacao 'OCT 17.1.1.01, T'OCT 17.1.3.13, ’'OCT 17.2.3.02 u I'OCT 17.2.1.04.

17.5 VYrtummzauus otxonoB MatepuanoB — coriaacHo CaunlluH 2.1.7.1322.

24



