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1 OcHoBHBIE CBeIeHHUS 00 U31eJINH

HacTosiee pykoBOJACTBO MO SKCIUTyaTallK MTPeIHA3HAYEHO AJI1 O3HAKOMIICHUS 00-
CIIy’KMBAIOIIIETO MEepCOoHaNa ¢ YCTPOMUCTBOM, IPUHIIUIIOM JIEUCTBHSI, KOHCTPYKIUEH, TEXHU-
YeCKOM dKCIUTyaTaluen 1 00CIyKuBaHueM Motysist aHaimoroporo Beojia PRE-M-8AI-RS24
(mayee — MOy JIb).

MoHTaX, NOJKIIOYEHHE, HACTpOMKAa U TEXHUYECKOE OOCIy)KMBAaHUE MOJYJIS
JOJIKHBI BBIMOJIHATHCS TOJBKO KBaTU(UIHUPOBAHHBIM TEXHUYECKUM IEPCOHAIIOM IOCIE
O3HAKOMJICHUSI C HACTOSIIEM PYKOBOJICTBOM IO 3KCIUTyaTalluud ¢ cOOJII0IeHHeM TpeboBa-
HUN Mep TEXHUKH 0€30MaCHOCTH.

Monyns ananoroBoro BBoga PRE-M-8AI-RS24 npennasnaden ais naMepeHus aHa-
JIOTOBBIX CHUTHAJIOB HAIPSHKCHUS WM TOKA U Tepeady MOTyYeHHbIX 3HaYCHUH Yepe3 WH-
Tepdeiic cs3u RS-485 B aBTOMaTHueckux cuctemax ynpasienus (qanee — ACY).

Monyns PRE-M-8AI-RS24 umeet 8 nuddepenmpmanbubix win 16 OAMHOYHBIX BXO-
JIOB I U3MEPEHHSI HANIPSKEHUS MIIM TOKa, MHTepdeic cBsi3u Moayiis — RS-485, nanpsike-
HUE NMUTaHUSA MOAYJISI — 24 B MOCTOSHHOTO TOKA.

Moynb npUMeHsieTcs Uil U3MEPEHUS aHAJIOTOBBIX CUTHAJIOB:

1) nanpspxenus B auanasonax (= 10) B, (+5) B, (1) B, (£ 300) MB, (+ 150 MB);
2) Toka B nuanaszone (+ 0-20) MA.
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1.1 CTpykTypa yCJ10BHOI0 0003HAYEHNSI MOTYJIsI

PRE — Cepus Mmonyieli BBoAa-BbIBOA

KoHcTpykTus:

PRE - M - 8

M — Moaysb B KOpITyCe BEPTHUKAIBHOIO THUIIA

8 — KoJIMIECTBO BXOA0B

Buna rpymnmsl BXOJIOB:
Al — aHaI0roBBIE BXOIbI

WuTtepdeiic cBa3u MOIyIs:
RS — RS-485

HamnpsixkeHre nutaHust MO JIS:
(24 — 24) B mocTOSIHHOTO TOKa

- Al - RS 24

2 TexHuveckne XapaKTepuCTHKH

TexHudyeckue XapakTEpUCTHKH MOIyJsi aHaimoroBoro BBoga PRE-M-8AI-RS24
MpuBeIeHBI B TabauIe 1.

Tab6nuna 1 — TexHuueckne XapaKTepUCTHKU

Howmep ‘ ITapametp 3HayeHne Omnucanue
Oo61mrie mapaMeTpsl
1 Pabouas Temmeparypa, °C -40...+ 70 | upoxuit TeMIepaTypHBIA AHAMIA30H PaOOTHI
2 Temmneparypa xpanenus, °C -40...+ 85
3 CrerneHp 3aIIUTHI CO:
a) CTOPOHBI KJIEMMHOT'O Pa3beMa; IPOO
0) APYTHX CTOPOH 1P20
4 OTHOCcHTENbHAS BIAXHOCTH BO3/yXa, HE Ooee, 05
nporieHToB (%)
5 ConeprkaHue IparoneHHbIX METaJuIOB Her Monyie He COIEpKHT JParoleHHbIe METaUIbI
6 [abapuTHBIC pa3Mepsl, He Ooee, MM 23x115x109
7 Macca, ne 6oiee, r 150
8 JIBOliHOI cTOpOXKEBOM TaiiMep Jla BeimonzseT nepesaryck ycTpoiCTBa B cIydae He-
KOPPEKTHOI paboTHI MOy JIs
Ilens muTanust
1 Hanpsoxenne muranmst, B (DC) 10-30 BxonHoe HampspkeHHE NHTaHUS MOXKET HU3Me-
HSATBCS B LIMPOKUX JTHANa30Hax
2 [Morpebasiemast MmomHOCTH, BT 0,3-1,5 Marnoe sHepromnorpebieHue
3 |3amursl a) 3aIIUTa OT HENPaBWJILHOTO IOJKIIOYEHHS
TOJISIPHOCTH;
3 0) 3amuTa OT KPATKOBPEMEHHOTO MTPEBHIICHUS
HAIpPSDKEHUS TMTAHUS;
B) 3alllWTa OT MEperpeBa
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Oxonuanue maoauyol 1

Howmep ‘ [Tapametp ‘ 3HaueHue Onucanue
Hutepdeiic crsazu RS-485
1 CKopocTh Tiepeiaun JaHHBIX, 110, Kb/c 256 BricokockopocTHas Hajie)KHas Tiepeadya JaHHBIX
2 BxoaHoe conporuienue, KOM 9% Bbicokoe BXOJIHOE CONPOTHBICHHE NPHEMHHKA
MO3BOJISIET NOJKIIOUATh B CETh 710 255 ycTpoicTB
3 TanpBannyeckas u3oinus, kKB 2,5
4 Nmmnenanc, Om Ha KOHEYHBIX MOZYNSX B CETH PEKOMEHIyeTCS
100 yCTaHaB/IMBaTh COTJIACYIOIIHUE PE3UCTOPHI (Tep-
MHUHATOpPbI) HoMHHasIoM 100 Om
5 ITpOTOKOJIBI CBSI3H Modbus RTU,
DCON
Amnamnorossiii BXxon Al
1 Paspermmatomas cnocoonocts AL, 6ut 16
2 | W3mepeHne MOCTOSHHOTO HATIPSHKEHHS (+10) B,
(+5)B, (+1)B,
(+300) mB,
(= 150) mB
3 W3MepeHne NoCTOSTHHOTO TOKa, MA +20 Hcnons3yercs pesuctop 50 OM (LIyHT)
4 BHecenne conpoTHBICHHS TIpH H3MEPEHHUH 50
ToKa, OM
5 BxomHoe compoTHBICHHS TPH  H3MEPEHHUH 5
HanpsKeHus, He MeHee, MOM
6 Ilepuon OOHOBIEHUS PE3YJILTATOB HU3MEPEHUS Jnst wactoTsl cpesa 13,1 I'm — 80 mc,
10 KaXKI0MY BXOAy, He boiiee, Mc 80 mc JUIA 9acToThI cpe3a 15,7 I'm — 70 mc,
ISl 9acTOTHI cpesa 65,5 ' — 16 mc
7 ITosoca nmponyckanus (dactota cpesa), ' 13,1 Bosmosxner 13,1 I'ny, 15,7 I'n, 65,5 T'y
8 OCHOBHas TIOTPELIHOCTh U3MEPEHUs HaIpsKe- 01 [MorpemHocTs NpHUBeieHa K BEPXHEH IrpaHuIe
HUS, B IpoiieHTax (%) ' Juana3oHa U3MepeHui
9 OcCHOBHas OTPEITHOCTE U3MEPEHUS TOKA, B 01 [NorpemHocTs npuBeeHa K BEPXHEH I'paHUIle
mporenrax (%) ' JMana3oHa U3MepeHui
10 |laneBaHMYeckas uzousims, KB 2 I'pynnosas ransBaHu4YecKas 30U
11 | Bunel 3amur 2 3amura OT NepeHaIpsHKEHNUs BXOJI0B, dJIEKTPO-

CTaTH4YC€CKasd 3aliuTa BXOI0B

3 IlpumeHeHue

3.1 Ilpunumn padoTsl

N3mepsiemoe HanpsKeHUe MOAKIIYAETCS] Ha KIIEMMbI aHaJIOTOBOTO BXO/1a.

JJist u3MepeHust Toka Ha U3MEPUTEIbHBIE KJIIEMMbI MOJYJISl YCTaHABIUBAETCS PE3UCTOP
(IIyHT), KOTOPBIN SABIISAETCA JATYMKOM TOKA.

N3mepsiemoe HanpsKEHUE WA TOK MOTYT OBITh MOJIKJIFOUYEHBI KaK B IPSIMOM, TaK U B
00OpaTHOM HAIpaBJICHUU.

[Ipu »TOM 3HaYeHUE, KOTOpoe OyieT 0ToOpakaThCs KaK pe3yiabTaT U3MEpeHui Oyaer
MEHSITh 3HaK.

AHAJIOTOBBIE CUTHAJIBI C BX0J1a MOIYJISl UePE3 aHAJIOTOBBIM KOMMYTATOpP (MYJIbTUILICK-
COp) MOAAOTCS HA YCUIIUTEIb-HOPMAJIN3aTOP C OTPAHUYEHHON MOJIOCOU MPOITYCKaHUs U pe-
TYJIUPYEeMbIM KO(DPHUITUEHTOM YCHUIICHUS.

Jlanee curHai mocTymaer Ha aHAIOro-1upoBoit nmpeodpaszosatens (nanee — ALI) u
npeoOpa3zyercs B udpoBoit 16-pa3psiHbIil KO,

ATIIIT Takxe nmeeT BCTpoeHHBIN 1TU(ppoBoi GuibTp.

[Tonoca nponyckanust ALIT moayns u ko3 PUIIMEHT yCUIeHUS Y CUITUTENS -HOpMaITU-
3aTopa NepeKII0Yat0TCsl IPOrPaAaMMHO.

Hudposoit 16-pa3psanubiii kox aHainoroBoro curHaia ¢ Beixoga AIIIl moctymaer B
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MHUKPOKOHTPOJIIEP MO U(PPOBOM IIKUHE.
MUKPOKOHTPOJIIIEP MOIYJISl BBHITTOIHSET (DYHKIIUU:
1) npuHUMAET U BBITIOJTHSAET KOMAH/IbI IPUHSATHIE Yepe3 UHTep(EHChl CBSI3H;
2) BeimonHsgeT HacTpoiiky ALl u mocneayromuii oomeH nanabiMu ¢ ALIIT;
3) BBIMOJIHSICT FOCTUPOBKY;
4) oTrpaBiseT JaHHBIC U3MEPEHUIA.
Bo3mosxHEI 1Ba peknMa paboThl aHAIOTOBBIX BXOJIOB MOTYJISI:
1) nuddepeHnuaIbHbIC BXOIHI;
2) OIMHOYHBIC BXOJIBI.
Juddepenimanbaple BXOIbI HMEIOT HE3aBUCUMBbIE OT CMEKHBIX BXOJIOB KJIEMMBI IS
IIOJIKJIFOUEHHS BXOIHBIX aHAJIOIOBBIX CUTHAJIOB.
OnuHouHbIe BXO6I UMEIOT 001Hi TpoBo1 (AGND) muis moakiroueHus BXOIHBIX aHa-
JIOTOBBIX CUTHAJIOB.

3.2 Koncrpykuus
KOHCTpYKTUBHO MO/1yJ1b BKITFOUYAET:
a) IUIACTUKOBBIN KOPIIYC MOJYJIBHOT'O UCITOJIHEHHSI BEPTUKAIBHOTO PAa3MEILCHUS U3
yAapONPOYHOrO IUIACTUKA, HE MOIEPKUBAIOLLEr0 TOPEHNUE;
0) mevyaTHyIo IUIaTy C BHELIHUMU pa3beMaMu U UHTepdeiicamu;
B) Cb€MHBIE KJIEMMHBIE Pa3beMbI JIJIs1 OTIEPaTUBHON 3aMEHbI MOYJISl WJIM KOMMYTa-
LIUU LETIEH.
Ha ¢acaanolt yactu MOyJisi pacrosioKeHa CBETOANOAHAS UHNKALHUS.
B BepxHeil © HUKHEN yacTu Kopityca (IIpy BEPTUKAIBHOM pPa3MENIEHUH) Pacroio-
KEHBI OBICTPOCHEMHBIE PA3bEMbl C BUHTOBBIMH 32KUMaMU /ISl BHEIITHETO TIOIKJIFOUECHHS:
a) U3MEPSAEMBIX HAIPSKEHUN WU TOKOB;
0) mermei nuatepdetica cBszu RS-485;
B) HaIPSKEHUS TUTAHUS.
B BepxHel W HM>KHEN 4acCTH KOPITyCa TAKXKE MPENYCMOTPEHbI BEHTUIISILUOHHBIE OT-
BEPCTHSL.
Ha TpuibHOM CTOpOHE KOpITyca pacnoi0KeHbI:
a) mepeKIroYaTess Beioopa aapeca uurepderica RS-485 muner TBUS;
0) pazbem munbl TBUS;
B) ¢ukcaTtop Ha ctanaapTHyo DIN-peiiky 35 mm.

3.3 UnTepdeiicol
Moaynbs uMeeT BHELTHUE UHTEPPEINCHI:
a) raJbBaHUYECKH pa3BsizaHHbIA nHTEpdeiic RS-485 (BbiBeieH HA pa3beM ¢ BUHTO-
BBIMH 32)KHMaMHU );
0) mmuy TBUS.
[Muna TBUS obecneunBaer:
a) CBSI3b C MPOrPAMMHUPYEMBIM JIOTHYECKUM KOHTposuiepoM (nanee — [TJIK) momysib-
Horo ucnosHeHus npousBoacTBa OO0 «HTK IIpubopsanepro» no raabBaHUYECKU pa3Bsi-
3aHHOMY uHTepdeiicy RS-485;
0) muTaHue MOAYJS OT UCTOYHWKA MUTaHus 24 B MOCTOSSHHOTO TOKa MOJYJIBHOTO
ucnoaaenus npousBoacTBa OO0 «HTK ITpudopaneproy.
Jna coenunenus Mmoayiei B muny TBUS mpumensitor nepexoauuk TBUS, cornacHo
npuioxennto b (pucynok B.1), BBIMONHSONME COeTUHEHNE KOHTAKTOB IiMHbI TBUS ¢
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npyrumu MoayJisasmu, TIJIK wim 6mokom mutanust npousBojactBa OO0 «HTK Ipubop-
SHEPTOY.

Monyns obecriednBaeT OJHOBpPEeMEHHYIO padboty uHTepdeiicoB RS-485, 1.e. BO3-
MOKHO MMPUMEHEHHUE MOYJIS KaK B COCTaBe YCTPOMCTBA, padoTaroriero mo mmae T BUS (c
[JIK u 6moxoM mutaHusi MoxysibHOTO McnoiaHeHus npousBoactsa OO0 «HTK Ipubop-
aHEproy), Tak u 6e3 muabl 1BUS (ITJIK npyrux nmpousBoauTeneit).

[Tpu pabote moayns 6e3 muubl TBUS noaxmrouenue cetn RS-485 u nonkimoueHue
HANPSDKEHUS TUTAHUSI BBITIOJIHACTCS K Pa3beMy C BUHTOBBIMU 32KHUMaMH.

Monyns obecnieunBaet padoTy uHTEpdeiicoB RS-485 nmo mpotokomy Modbus RTU
u ipotokosry DCON.

[1pu mogave UMMYIBLCHBIX TOMEX JIOMYCKAETCsl KpaTKOBPEMEHHOE MpeKpalleHue 00-
MeHa 1o cetu RS-485.

OOMeH BoCcCTaHaBIMBAETCS Cpa3y MO OKOHYAHUH JIEUCTBUS TOMEXHU.

3.4 Unpnkanus
Ha nuneBoil ctopoHe MOAYJIsl PACOJIOKEHBI CIEYIOIUE CBETOAUOHbIE UHINKA-
TOPBI:

a) kpacHsbIii cBeToanoa «ERRORY:
1) 3a)xuraeTcs ¥ racHET P CTapTe UCIIPABHOTO MOAYJIS;
2) CBETHUT MOCTOSIHHO MPHU MOBPEXKICHUU IPOrPaMMHOT0 0OecrieueH s (Janee —
[10O) wim BHyTpeHHETO 000PYIOBAHHS MOJTYJIS;
3) CBETUT MOCTOSIHHO TPpU aKkTUBaIuu pexuma Bootloader (mpu yctanoBiIeHHOM
nepembIuke Ha pazbeme «Bootload» Ha mutate Mmoys).

0) »xenTeii cBeToano «RS485y» cocrosiHus cBsizu RS-485:
1) cBeTUT MOCTOSIHHO MPU HOPMAIbHOU padoTe MOyJis, racHeT Ha 0,1 cek. mpu

otBeTe Mo cetu RS-485 (oTmpaBke NaHHBIX);

2) npu aktuBanuu [10 Bootloader muraer B pexxume «BKIIOYEH 2 CEK., BHIKIIIO-
yeH | cex.».

B) >kenthiil cBeTonuoa « TBUS» cocrosinus ceasu TBUS:
1) cBeTUT MOCTOSTHHO MPU HOPMATBHOU paboTe MoyJis, racHeT Ha 0,1 cex. mpu
otBete 1o cetu TBUS (oTmpaBke JaHHBIX).

3.5 U3MepeHue HANIPAKEHUSA
[lepexntoueHne pexxumMa BXOJ0B «auddepeHIHaNbHbIe BXOAbl WJIH OJWHOYHBIC
BXOJIbI» BBITIOJIHSCTCS 4epe3 peructpbl mpotokoina Modbus mimm xoMaHabl mpoTOKOJIA
DCON.
3.5.1 TudpepeHnmanbHbIe BXOIBI
B pexxume nuddepeHnnanbHbIX BXOA0B MOAYJIh UMEET 8 M3MEPUTEIIbHBIX BBOJOB.
[ToaxmroueHne aHaIOrOBBIX CUTHAJIOB B peXXUMeE TU(PPepeHIIMaIbHBIX BBOJOB:
a) kinemmbl All+.. Al8+ saBastorcs HennBepTupyronumu Bxogamu All.. . AlS;
0) kiemmbl All-...Al8- sBnsrorcs naBepTupyromumu Bxogamu All.. AlS;
B) kiiemMa AGND He ucnons3yercs.
3.5.2 OnuHOYHBIE BXOIBI
B pexxnMe 01MHOYHBIX BXOJIOB MOYJIb UMEET 16 N3MEpUTEIbHBIX BBOJIOB.
[TonkiroueHue aHaIOTOBBIX CUTHAIOB B PEKUME OJIMHOYHBIX BBOJIOB:
a) knemmbl All+.. Al8+ saBastorcs HennBepTupyronumu Bxogamu All. . AlS;
0) xiiemmbl Al9-...Al6- sBrsroTcs HemaBepTUpyomumu Bxogamu Al9...All6;
B) kiieMMa AGND siisieTcst kiieMMo# 00IIero aHajJoroBoro BXo/a.
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Bce Heuncnons3yembie BXO/IbI JOJKHBI ObITH coenHeHbI ¢ kiiemmoit AGND.

B nmpotrBHOM cilydyae Ha HEMCIIOJIB3YEMbIX BXOJ[aX HABOJIUTCS CUTHAJ MTOMEXH, KO-
TOPBIN MPOHUKAET B UCIIOJIb3yEMbIC BX0/1a ¥ PUBOAUT K YBEIMUYCHHIO MIOTPEITHOCTH U3Me-
PEHHUI.

CxeMblI MOIKITI0YSHHS TTPUBEICHBI B TipritokeHnu b (pucyHok b.2, pucyHnok b.3).

3.6 U3mepenue Toka

JIist m3MepeHrss ToKa Ha W3MEPHUTENIbHBIE KJIEMMBI MOJYJIS MapauieIbHO BXOIY
yCTaHaBIUBAaETCs conpoTuBieHue (pesuctop) HomuHaoM 50 Om 0,1 % 0,25 Br.

JIaHHBIN PE3UCTOP SABISAETCS TOKOBBIM IITYHTOM.

B 3aBuCHMOCTH OT BRIOPAaHHOTO pe)KUMa aHAJIOTOBOTO BX0/1a pe3UCTOp (IIyHT) clie-
AyeT TOIKITIOYHTh:

a) B pexxuMe auddepeHnnaIbHoro BXola — Ha KJIEMMBbI BXOJa MapajuieTbHO
BXxoay (nHanpumep, ons éxooa All — k kiemmam All+ u All-);

0) B pexxuMe OAMHOYHOTO BXOJ1a — Ha KIIEMMY OJJMHOYHOTO BXOJa U KIIeMMY 00-
niero BeiBoga AGND (nanpumep, ona éxooa All — k knemme All+ u Knemme odwezo
nposooa AGND).

B pexxume oTMHOYHOTO BX0/1a H3MEPEHUE TOKOB IMPOUCXOAUT YePe3 OOIIYIO KIEMMY
AGND.

UYepes Bce BXOBI TOK JOJKEH MPOTEKATh B OJTHOM HAIPaBJICHUH (MU TPSIMOM, WITH
oOpaTHOM).

JJI PEXKUMA OJIMHOYHOI'O BXOJIA 3AITPEINAETCS ITOJKJIFOUEHUE
TOKOBbBIX NCTOYHUKOB, KOT'IA TTO OJHOMY N3 BXOJ0OB TOK ITPOTEKAET
B [TPAAMOM HAITIPABJIEHWU, A T10 IPYTOMY BXOY — B ObPATHOM.

OTO NMpUBEIET K UCKAKECHUIO U3MEPEHHUM TTPU MaJIbIX M3MEPSIEMBIX TOKAaX U MOBpE-
KJICHUIO aHAJIOTOBBIX BXOJIOB MOYJISI ITPH OOJBIINX TOKAX.

CxeMbl MOIKIIIOUYCHHS TTPUBE/ICHBI B TipriiokeHnu b (pucyHok b.2, pucyHnok b.3).

3.7 IOcTupoBKa

KOcTtupoBka MOayssi BBINOJHSAETCA KOHTPOJUIEPOM MOJYJISI CAMOCTOSATEIBHO MpHU
BKJIFOYEHUH MUTAHUS MOJTYJISL.

[Ipu 5TOM OTCYTCTBYIOT Kakue-au00 ornepanuu, KOTOpble HEOOXOIUMO BBITIOJIHSTh
I10JIB30BATENI0 MOIYJIS.

3.8 'aanbBaHu4Yeckass H30JISIIUA
lNanpBaHMUeCcKass U3OJSALMS MOJYJISI 0OECIeUNBACTCS M30JSIUEH OTACIbHBIX OJI0-
KOB:
1) 6noka aHamoroBsIx BX0oa0B, ALl 1 MEKpOKOHTpOILIEPA;
2) 0JI0Ka MUTaHUS,
3) 6stoka cBs3m 1Mo uHTEepdeiicy RS-485;
4) 6noka cBsi3u 1o unaTepdericy RS-485 mmuer TBUS.

3.9 O0MeH JaHHBIMU

Moaynb BeINONIHSAET 0OMEH JTaHHbIMU TT0 HHTepdeiicy RS-485 cornacHo npuHuumy
Master — Slave (Bexymiuii — BeJOMBIi1).

OTOT NpUHUMUIT OOMEHAa JAHHBIMU MOJIPa3yMEBAET HAIMYKE B CETH €AUHCTBEHHOTO
Master-ycrpoiictBa (0OBIYHO TaKMM YCTPOWCTBOM SIBJIIETCS KOHTPOJUJIEP WMJIM MEPCOHAIb-
HBI KoMIbIOTEp WM HOYTOYK (nmanee — IIK), kotopoe mociemnoBaTebHO OMpAIIMBaET
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Slave-ycrpoiicTBa (MOIy T BBO/A-BBIBOJIA, MTAHETHM OIEpaTopa, YacTOTHBIE Mpeodpa3oBa-
TENU U T.1.).

[Tpu sTom Slave-ycTpoHCTBO HE SBJISETCS HHULMATOPOM OOMEHA, T.€. OHO TOJIBKO
OTBEYAET Ha MOJIy4YeHHBIE 3anmpockl 0T Master-ycrpoicTaa.

3.10 ITocTpoenue cetu RS-485

B ocnoe cetn RS-485 nexut criocod auddepennuansHoi (6alaHCHOM) epeaadn
JAHHBIX, IPU KOTOPOM Iepejadya JAHHBIX TPOUCXOAUT 0 ABYM MPOBOIHUKAM.

[IpeumymectBom auddepeHIuanbHON nepeadu JaHHbIX SBISIETCS BBICOKas YCTOM-
YUBOCTh K CUH(A3HBIM MOMEXaM.

HenpaBunpHo pa3BeneHHas cetb RS-485 MoxeT cTath NpUYMHON OTKa30B, COOEB U
omuOoK B paboTe 000py10BaHHUS.

HaBenennast moMexa 0JMHAKOBO JACHCTBYET Ha 00a MPOBOJHMWKA W HABOJUT B HUX
OJIMHAKOBBIA MOTEHIIMAJ, B PE3yJIhTATEe YET0 Pa3HOCTh MOTEHIINATIOB (TIOJIE3HBINA CUTHAI)
OCTAaeTCsl HEM3MEHHOM.

Takum oOpaszoM, npu auddepeHInanbHOol nepegaye He TPOUCXOIUT UCKAKEHUE
JTaHHBIX.

ITo sroii npuunHe ceth RS-485 npencrapnser co0oit 1Ba CKpYUEHHBIX MEXKTy CO00i
MIPOBOJIHMKA W HA3bIBAETCSI BUTOM Mapoi.

Kondurypamnus cetu RS-485 npeacrasisier coboil mapamieasHOe MPUCOSAMHEHHUE
MOJYJIEH K BUTOM Tape (TOTOJIOTUS «IITHAY).

[Tpu moakroueHnn Moynent cetb RS-485 He qo/mKHA coepKaTh JJIMHHBIX OTBETB-
JICHUH, KOTOPBIE MOTYT BBI3BIBATh PACCOTIIACOBAHUS U OTPAKEHUS CUTHAJIA.

[Ipsimbie Bxoabl «A» MOJyJEHd MOAKIIOYAIOTCA K OJHOMY IPOBOJY, & UHBEPCHBIC
«B» — K0 BTOpOMY TIPOBO/TY, COTJIACHO PUCYHKY 1.

[LluHa RS-485
r - e  (— 1
] I o N .
Rm V v v R
(Al [B] (Al [B] (Al [B] (A [B]
RS485 RS485 RSL85 RS485

Modynk 1 Modynb 2 Moodynk 3 Modynb N

Rm - coznacyowut peaucmop (mepMuHamop)
Pucynok 1 — Kongwurypammus cetu RS-485

B ciyuyae HenpaBWIBHOIO MOJAKIIOYEHHS BXOAOB K MPOBOJHUKAM MOJIYJM OyIyT
(YHKIMOHUPOBATH HEMPABUIIBHO.

B cnyuae yBenuuenus anunbl cetu RS-485 npu BbICOKOI CKOPOCTH MEpeiadu J1aH-
HBIX BO3MOKHO MposiBieHne 3¢ (HeKTa JUIMHHBIX JTUHUMN.

OH 3aKkiIr04aeTcst B TOM, YTO CKOPOCTh PaCIIPOCTPAHEHUS 3JIEKTPOMATrHUTHBIX BOJIH
B MPOBOJIHUKAX OrpaHu4eHa (IPOBOJIHUK C TOJIUATHICHOBON M30IISAIME UMEET CKOPOCTh
0k0J10 206 MM/HC).

Kpowme Toro, 35ekTpuyecknii CUTHAJI UMEET CBOMCTBO OTPAXXaTbCsl OT KOHIIOB IPO-
BOJHUKA U €r0 OTBETBJICHUM.
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JIJist KOPOTKHUX JIMHUN MOJOOHBIE MPOLIECCHl MPOTEKAIOT OBICTPO M HE OKAa3bIBAIOT
BJIMSIHUSA HA pabOTy CETH, OJHAKO MPHU 3HAYUTEIbHBIX PACCTOSHUSAX B COTHU METPOB OTpa-
KEHHAs OT KOHIIOB MTPOBOJHUKOB BOJIHA MOKET UCKA3UTh MOJIE3HBIN CUTHAJ, YTO IPUBOJIUT
K MOSIBJICHUIO OIIHOOK U cOOEB.

[IpoOGnemy otpaxenuii curHana B cetd RS-485 pemaroT npy noMoIu corjacyomux
PE3UCTOPOB (TEPMHUHATOPOB), KOTOPHIE YCTAHABIMBAIOT HEMTOCPEICTBEHHO Y BBIXOJO0B JBYX
MOAYJIEH, MAKCUMAJIBHO OTJAJIEHHBIX APYT OT APYTa.

Homunan pesucropa (TepMHHATOpPa) COOTBETCTBYET BOJHOBOMY COIPOTHUBICHUIO
Ka0eJsi, KOTOPOE 3aBUCHUT OT €r0 XapaKTEPUCTUK U HE 3aBUCUT OT €ro JIJIMHBI.

[Tonkmrouenue k cetu RS-485 pekomeHayeTcs BBITOIHATD SKPAaHUPOBAHHOM BUTOM
napoy JiIsi yMEHbIIEHUSI HABOJIOK Ha Ka0elb U MOBBIIMICHHUS] YCTOWYUBOCTH TMIepeaayun JIaH-
HbIX. CKpYTKH U cpaliuBaHusi KaOessi BUTOM mapbl HE I0MYCKalOTCS.

3.11 CropoxeBble TaliMepbl

B xone skcrutyaTanuu MoIyJis 10 Pa3IMYHBIM MPUYHHAM (DJIEKTPOMArHUTHBIE TO-
MEXH U JIp.) MOTYT IPOUCXOAUTH COOU B pabOTE MOAYJIS.

JUist OTCAeKUBaHUS YKA3aHHBIX COOEB MPUMEHEHBI CTOPOKEBBIE TAMEPBI.

Mopynb UMEET JBa CTOPOKEBBIX TalMeEpa:

a) CTOPOKEBOM TaliMep, BCTPOEHHBII B MUKPOKOHTPOJIEP MOIYJIS;
0) CTOpOKEBOW TallmMep amnmnapaTHbIA, BBIMOJIHEHHBIM OTAEIBHBIM OT MHUKPO-
KOHTpOJIEpA CXEMAaTUYECKUM y3JIOM.

CropoxeBoil TaliMep, BCTPOCHHBII B MHUKPOKOHTPOJUIEP MOMYJS, OTCIIECKHUBAET
BpEMsl IIUKJIA BBIIIOJIHEHU IIPOrpaMMbl MUKPOIIPOLECCOpa.

IIpn «3aBucaHUW» MPOTPaMMBbl IPOUCXOJUT IPEBBIIICHUE BPEMEHU BBIIIOJIHEHUS
IPOrpaMMbl HaJl YCTaHOBJIEHHBIM 3HAYEHHEM, YTO BBI3BIBAET CPa0ATHIBAHUE CTOPOKEBOTIO
Tamepa.

CroposxeBol TaiiMep anmapaTHBINA MOJYJIsSI IPEACTaBIseT COOOM anmapaTHyo LEMb
cOpoca MUKPOKOHTPOJIEPA, BXOSALIETO B COCTAB MOAYJIS.

AnmapaTHasi nenb copoca OTCIASKHUBAET padOTy MUKPOKOHTPOJUIEpa U Mepe3anyc-
KaeT MUKPOKOHTPOJUIEDP B CIIy4Yae €ro «3aBUCAHUSY.

JIBa yKa3aHHBIX CTOPOKEBBIX TaMEPA BCET1A BKIIFOUECHBI.

4 Moayab anajiorosoro Beoga PRE-M-8AI-RS24
4.1 Ucnosb30BaHuE M0 HA3HAYEHUIO
B03M0%HO UCIIOJIB30BAHUE MOYJIS:
1) B komOuHaiuu ¢ ITJIK u 6;10koM mUTaHKUS MOIYJIBHOTO MCIIOJHEHHUS MPOU3-
BojzicTBa OO0 «HTK IIpubopsnepro», B Takom ciydae cBsizb moayisa ¢ [1JIK u nuranue
MOJTYJISI OCYIIeCTBIIIeTCS 110 muHe T BUS;
2) B kombuHarmu ¢ [1JIK wu ycrpoiicTBamu cO0pa TaHHBIX APYTUX TPOU3BOIH-
TeJIel, B ATOM ciiydae nojakiatoueHue cetu RS-485 u nmutanue MOayJisl BBITIOJHSECTCS Yepes
pa3beM C BUHTOBBIMH 3aKUMaMHU.

4.2 Hacrpoiika

4.2.1 KondurypupoBaHue

Hactpoiiky Mo1yJ1st BEITIOJHSIOT C IIETTbI0 YCTAHOBKH HEOOXOAMMBIX ITAPaMETPOB Ce-
TeBOro uHTepderica u pexknuMa padOoThl MOJTYJISI.

Moaynb IOCTaBIISIFOT C YCTaHOBJICHHBIMH 3aBOJCKUMH HACTPOUKAMU.
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Ji1st HacTpoiiku 1 paboThl ¢ MOAYJIEM HEOOXOAUMO cieayroilee 000py10BaHUE:

1) UCTOYHMK MUTAHUSI COTIIACHO HANPSHKEHUIO TTUTAHUS MOJTYJIS

2) xouBeptep USB - RS-485 nnn COM - RS-485;

3) K.

J1711 HaCTPOUKH MOy Il HEOOXOAMMO COeTMHUTE uHTepdeiic RS-485 Moays ¢ KoH-
BepTepoM USB-RS-485 nunmu COM-RS-485, kotopsriii mogkmoueH k [TK.
Hactpoiiky Moyt MOKHO BBIITOJHUT:

a) U3MEHEHUEM 3HAYEHUI KOH(QUTYPAIIMOHHBIX PETUCTPOB MOIYJS MO MPOTO-
koiry Modbus mim DCON, ucnons3ys mo6oe 110 mus 1K, nanpumep, «Modbus Poll» —
ona npomoxona Modbus unu npozpammy «Terminaly — ona npomoxonra DCON.

6) ucnonwzys [10 MPS Ultility, pazpadorannoe OOO «HTK I[Ipudopanepro» s
NEPCOHAIILHOTO KOMIIbIOTEpA C omnepanuoHHoi cuctemoir Windows, KOTopasi 1Mo3BOJIsiEeT
KOH(UTYpUPOBATH MOJYJIN: YUTATh, U3MEHATh U COXPAHSATh HACTPOUKH, BHIMIOJIHATH MTOUCK
moay:s B cet RS-485 o npotokosnam Modbus u DCON.

4.2.2 KoHurypalroHHbIE MTapaMeTpPhbl

B xone nactpoiiku Mo1ysst HE0OXO0UMO:

4.2.2.1 YcranoBuTh napamerpsl untepdeiica RS-485: ckopocts RS-485, mmuny
CJIOBa JaHHBIX, KOJTUYECTBO CTOM-OUT B OCHUIKE, TUIT KOHTPOJISI Y€THOCTH CIIOBA IaHHBIX,
MIPOTOKOJI CBSI3M U ajpec Moy (mpuioxenue B (tadmuna B.1, peructpsr 20-25)).

3aBojickue HacTpoiiku unrepderica RS-485 Moy (HacTpOWKHU MO YMOJIYAHUIO):

1) ckopocth RS-485: 115200 6ut/c;

2) KOJIMYECTBO OUT — §;

3) KoHMuecTBO cTom OuT — 1;

4) 4eTHOCTB: HET;

5) nporokois: Modbus RTU;

6) axpec Moy — 1.

4.2.2.2 YCTaHOBUTH PEKUM PAOOTHI MOJTYJISL.
B xoxe HacTpoiiku pexxuma paboThl MOIYJIsI HEOOXO0IUMO:

a) YCTAaHOBHUTDH JUANa30H M3MEPEHUs HAMPSDKCHUS WM TOKA BXOJOB IS Ka-
JI0TO BX0J1a 10 OT/IeabHOCTH (mpuioxenue B (tadmuna B.1, peructpsr 31 — 46));

0) mpu HEOOXOAMMOCTH HACTPOUTh MAaCKy 3HAUEHHUsS pe3yjbTaTa HU3MEPEHHS
(mpuitoskenue B (Tabmuma B.1, peructp 47));

B) YCTAHOBUTH PEXUM pabOThl aHAJIOrOBBIX BXOAOB <«JAH(epeHInaIbHbIE
BXO/IbI MJTM OJMHOYHBIC BXO 6D (mprinoxenue B (tabimia B.1, peructp 48));

I') PY HEOOXOJUMOCTH HACTPOUTH YaCTOTy OOHOBJICHUSI U3MEPEHHUS BX0/1a UITU
gacToty 1udpoBoro ¢uibrpa BxomHoro curHana (mpwioxenue B (tabmuma B.1, pe-
ructp 49)).

3aBojicKasi HACTPOHKa PEKUMOB PaOOTHI MOYJIsl (HACTPOUKH MO YMOJYAHUIO):

a) aHAJIOTOBBIE BXOJIbI OTKJIFOYCHBI;

0) Macka 3HaueHus pe3yiabrara usmepenus — FFFFh (umcio pasmepom 16 6ur);

B) PEXXHUM pabOTHI aHAIOTOBBIX BX0JI0B — MU depeHITnaTbHbIC BXOIbI;

') yactota 0OHOBJIeHUs u3Mepenust Bxonaa — 50 I

[Toapobnas nHpopMalus 0 mapaMmeTpax MOAyJIs IpUBeAeHa B MpuiioxkeHnu B (Tab-
nuna B.1, Tabnuima B.2).
4.2.2.3 YcranoButh aapec MoayJs B muHe TBUS, eciu Moyib nmpuMeHsieTcsl COB-
mectHo ¢ [IJIK npoussonactea OOO «HTK Ilpubopanepro» B mmne TBUS.
[Ipu ycTaHOBIIEHHBIX B MOJOXEHHE « BRIKITIOUEHO» BCEX MUI-TIEPEKITIOYATENSIX Tepe-
KJItouaTens BeIOOpa aapeca unrepderica RS-485 mmuer TBUS unrTepdeiic RS-485 munHsb
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TBUS otkitoueH.
Jlns aktuBanuu uatepdeiica RS-485 muubr TBUS HeoOxoauMo BBICTaBUTH aapec
YCTpOMCTBA MepekitouaTesneM Beioopa anpeca uatepdeiica RS-485 mmasr TBUS.
Kaxxprit qun-niepeximovaresib COOTBETCTBYET OUTY YncCiia aapeca MOIYJIsl, COTIIACHO
JTAHHBIM MPUBEIEHHBIM B Ta0OHIIE 2.

Tab6numa 2 — Hacmpoiikaagpeca momymsuatepdeiica RS-485 mmuer TBUS (agpec ot 1 10 31)

[TonokeHue nepexiroyarTenci Hasnauenue
qgg gg Nurepdeiic RS-485 munab TBUS BeIkTIOYEH
ag . gg Ycranosien aapec 1 uarepdeiica RS-485 mmner TBUS
ag g gg Ycranosien aapec 3 unrepdeiica RS-485 mmner TBUS
;E E EE Ycranosien aapec 31 unrepdetica RS-485 munsr TBUS
ON

Anpec moayina B mmHe TBUS moskeTt ObITh ycTaHOBIEH B uana3one oT 1 1o 31.

4.3 MounTax
Moaynbs HeoOxo1uMO MOHTHpOBaTh Ha DIN-peiiky 35 mm.
MoHTaX IPOBOAOB K KJIEMMaM MOZYJI OCYIIECTBJIATh IPH MOMOLIM BHHTOBBIX
pPa3beMOB.
CrielyeT UCIOIb30BaTh NpoBoaa cedenueM ot 0,5 10 2,5 mm2,
JUJIs1 MHOTOKHMJIBHBIX ITPOBOJIOB CJIEAYET UCIOJIb30BaTh HAKOHEYHHKHU.
Moy UMeeT OBICTPOCHEMHBIE Pa3zbeMbl JIsl YAOOHOTO MOHTa)Xa W MOCIEeayIo-
IEro 00CTYKUBAHUSI.
[Ipu mpaBUILHOM MOHTaXE MOIyJIb HAUMHAET paboTaTh cpa3y MpH MoJaue MUTAHUS.
[Tocne mepBoOro BKIFOUYEHUST HEOOXOIUMO BBITIOJIHUTH HACTPONKY MOyJst (4.2).
JU1st MCKITIOYEHUS BIUSHUS SJIEKTPOMATHUTHBIX TOMEX HAa pabOTy MOJYJISl CIIEYET:
a) Kabenu CBSI3M MOJYJIA C JaTYMKaMU HAIPSKEHUS U TOKA BBIJEISTh B OT/IEIb-
HYIO0 Tpaccy, KOTOPYIO pacrnojiaraTb OTAEIbHO OT CHIJIOBBIX KaOemnei;
0) MPUMEHSATH SIKPAaHUPOBAHHbIEC KA0EH JIJIS CBSA3M MOJYJIS C JaTYMKAMU HAIps-
KEHUSI WIH TOKa;
B) MCIIOJIb30BaTh (PUIIBTPHI CETEBBIX MIOMEX B LEMAX MUTAHUS MOJLYJIS.

4.4. COpoc Ha 3aBOJICKHE HACTPOMKH
[Ipu cOpoce Ha 3aBOJCKHME HACTPOMKHU BBIMNOJIHAETCS U3MEHEHHE KOHPUTYypalloH-
HBIX TTapaMeTPOB Ha 3HAYEHMS [10 YMOITYAHUIO.
COpoc Ha 3aBOJICKHE HACTPOUKHU (HACTPONKH 10 YMOTYAHUIO) TIPU HOPMAJILHOU pa-
00Te yCTpONCTBA BHINIOJIHAETCS B CIIEIYIOIIEH MOCIeA0BaTEIbHOCTH:
1) BBIKJIFOUYUTH MOYJIb, €CIIM OH OBLIT BKJTFOUCH;
2) coenuuuth Kiiemmy INIT ¢ kiremmoirt GND mpoBosiouHOM IepEeMBIYKOI;
3) BKJIFOUUTH MOYJIb;
4) gepe3 5 cek. Mmociie BKIIOYCHHS TIPOKOHTPOIIMPOBATH KPATKOBPEMEHHOE MU-
raHue KpacHoro cBeroauoja «Error», koropoe noaTBepxkaaeT, uTo cOpOC Ha HACTPOMKH 10
YMOJTYaHUIO BBITTOJIHEH.
5) BBIKIIIOYMTH MOJTYJIb;
6) cHsaTh poBOsIoUHY0 nepembruky KieMmbl INIT ¢ knemmoit GND.
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4.5 Texnuka 0e301aCHOCTH

[ToaxmroueHus: K MOIYJIIO U pabOThI IO €r0 TEXHUYECKOMY 00CITY>KHMBAHUIO BBIMOJI-
HSTH TOJBKO MPHU OTKIFOUYEHHOM IMUTAHUUA MOJTYJISI M YCTPOUCTB, MOJKIFOUEHHBIX K MOTYJIIO.

ITo cocoOy 3amMThl OT MOPAXKEHHSI IIEKTPUIECKUM TOKOM MOJYJIb COOTBETCTBYET
kiacey I nyia HomunansHOro Hanpsbkenus nutanus 24 B mo 'OCT 12.2.007.0-75.

Bo Bpems skcrutyaTaiuu U TEXHHYECKOTO OOCTYKUBAHUS CIIEyeT COOTI0AaTh Tpe-
OOBaHMS CICTYIONTNX TOKYMEHTOB:

a) 'OCT 12.3.019-80 UcnwiTanus u uamepenus snekrpudeckue. Oomme Tpedo-
BaHUS 0€30IT1aCHOCTY,

0) [lpaBuna TeXHMYECKOW SKCILTyaTallMd 3JIEKTPOYCTAHOBOK IMOTpeduTenei
ANIEKTPUYECKOM  DHEpruu,  yTBEpXKIEHHble  mpukazoM  MunsHepro  Poccun
ot 12.08.2022 Ne 811;

B) IIpaBuia mo oxpaHe Tpyjaa MpHU KCIUTyaTallUd 3JIEKTPOYCTAHOBOK, YTBEP-
XKIeHHbIe, Tpruka3zoM Muntpyaa Poccuu ot 15.12.2020 Ne 903H.

He nomyckaercs nonajanye Biard Ha KOHTaKThl pa3bEMOB U BHYTPEHHUE DJIEMEHTHI
MOMYJISL.

4.6 OonosJenne 11O
Jlist oononenus 110 monyina ucnoss3oBats nporpammy mpsflash u bin-gaitn 110
(mpo1uBKa).
JUist ynpouieHust 3ajaHusi NapaMeTpoB KOMaHAHOW CTPOKH PACIOJIOKUTh YKa3aHHbIE
(aitniel B ogHOM Katasore Ha [1K.
[Ipouenypa o6HoBIEeHM: [10:!

1) OTKITIOUNUTH TUTAHWUE MOJTYJIS,

2) NIEMOHTUPOBATH KPBILIKY MOJYJIS;

3) ycTaHOBHTH MepeMBIYKY B pazbeM «Bootload» Ha rutate momyss;

4) moxkmounth Moaynb kK IIK, wucnomw3ys xomBeptep USB-RS-485 wmm
COM-RS-485.

5) NOAKIIOYUTH MUTAHUE MOJTYJIS;

6) TocJie BKJIIOUEHMS] MOJIyJIsl akTUBUpYeTcs nmporpamma Bootloader, nmpu aTom
KpacHbIN cBeTOMOA «Erron Oyner CBETUTh MOCTOSHHO, a KEJIThIA CBETOJIUOMA COCTOSIHUS
«RS485» OyneT IMKIMYECKH MUTATh B PEKUME «CBETHT 2 CEK., TToTalieH 1 cex.».

7) 3antyctuth ooHoBieHue [10 Ha 1K Moay:ns, yka3zaB B KauecTBa apryMEHTOB
KOMaHJIHOH cTpoku nporpammbl mpsflash Homep COM nopta coenHeHHs] ¢ KOHBEPTEPOM
USB - RS-485 nnu COM - RS-485 u bin-(aiin npomBkwu.

[Tpumep 3amanust napaMeTpoB U 0ToOpakeHus pe3ynbratoB oOHoBieHus [10, mpu-

BEJICH Ha PUCYHKE 2.
d:\Temp\Pre_module>mpsflash -com 7 -file CMSIS_DI16D02_RS.bin
Open ComPort = 7

Request for information about MCU is sended

Information about MCU received

FirmWare bin file is CMSIS_DI16D02_RS.bin

Erasing flash

Flash erased: OK

Bin file is being transferred to the MCU

Firmware bin file is flashed to the MCU
Flash verifing

Flash verifed: OK

ICU start program command sended

Notice remove the bootloader jumper

[inA npoponxeHWa HaxmuTe nwbyw knaevwy . .

Pucynox 2 — I[Ipumep 3amanus mapameTpoB U 0TOOpakeHus pe3ynbTaToB 00HOBIeHHS [10
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Jlns mpocMoTpa mapamMeTpoB mporpaMmbl oOHoBIeHust Moyt mpsflash ucmons3o-
BaTh apryMeHT «— helpy.
AprymenTs! nporpammbl mpsflash mpusenensr Ha pucynke 3.

d:\Temp\Pre_module>mpsflash -help

3anuce Bo Qnew-namATb KOHTpONAepa MOAYNA BEOAa-BhBOA@ NPOrpaMMbl BLIMOMHEHMWA .
AprymeHTbl KOMaHAHOW CTPOKM:

-com - (obasaTenbHbid) Homep COM nopTa npeobpazoeaTena RS5485,

-file - (obaszaTensHuit) bin-Qain NpowWMBKW ANA KOHTpOANEpa Momyna,

-help - nokas3aTb cnpaeky.

ApryMeHTbl KOMaHAHOW CTpOKWM 0bA3aTenbHO AOMKHL MMEThb ABa NapamMeTpa:

Homep COM nopta -com N, rge M - uyucno (Homep COM nopta)

nyTe W Ha3BaHue (aWna npowwekn -file "firmware.bin"

MpuMep ZanaHMA BPryMEHTOE MpOTrpaMMbl:

-com 6 -file "firmware.bin"

03Ha4aeT OoTKpbTe COM nopT HOoMep 6 M 3anucaTe BO Qnew-namaTb KoHTponnnepa Qainn npoumexkw firmware.bin
d:\Temp\Pre_module>_

Pucynok 3 — AprymenTs! iporpammbl mpsflash

8) mocne xoppekrHoro ooHOBNeHHs [10 KoHTpOIIEp 3amyckaeT HoBoe [10 1 Moy
MEePEXOAUT B HOPMAJIbHBIN peXUM padOTHI;

9) OTKJIFOUUTH MUTAHUE MOJTYJIS;

10) cuaTh mepeMbIUKy B pasbeMe «Bootload» Ha mate Monaysis M yCTaHOBUTH
KPBIIIKY MOJTYJIS.

OTkITIOUYE€HHE MUTAaHUS MOYJIsl Wi 0OpbIB TMHUM RS-485 B mpouecce 00OHOBIIEHUS
I1O moxet npuBectu k notepe 1esoctTHocT 110, npu 3ToM HEOOXOAUMO BBIIOIHUTH MIPO-
necc oonosnenus [10 Hauunas ¢ 4.6 (1. 5).

5 Texun4eckoe 00CaIyKMBaAHHE
Texanueckoe 00CTyKMBaAaHUE MOJTYJISI IPOBOJAUTCS OJWH pa3 B MOJIT0/Ia U BKIIFOYAET
CJIEIYIOIIE MEPOTIPUSTHS
1) BU3yaJIbHBIF OCMOTp LEIOCTHOCTH KOPIyca MOIYJIS,
2) BU3yaJIbHBIN OCMOTP KJICMMHBIX COCTMHECHUI M MPOBOIHBIX MO IKIIOYCHHIA;
3) npoBepKa KperieHUsT MOTYJIS;
4) mpoBepKa 3aTsHKKH BUHTOBBIX KJIEMM;
5) npu HeOOXOIUMOCTH OYUMCTKA MOJTYJISI OT IBUTH U TPSI3H.

6 Texymmii peMOHT
[Tpu BBIXOIE MOAYJIS U3 CTPOS TEKYIITUH PEMOHT MOYJISI MOYKET OBITh OCYIIIECTBJICH
CITy>K00i1 SKCTUTyaTaIuH.
J1J1st movicKka MPUYUHBI 0TKa3a MOJIYJIS BBIMIOJHUTE JUATHOCTHUKY:
a) MPOBEPUTH pabOTy MOYJIS IO CBETOAMOAHOM nHanKamnuu (3.4);
0) MPOBEPUTH HATUINE OTBETOB MOAYJIS IO ceT RS-485 1 3HaueHUs perucTpon
Modbus momys.
B TaGiuiie 3 mpuBeaeHBI ONTMCAHUS OTKA30B U IMMOBPEXKICHHM, a TAK)KE MPUBEICHBI
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CITOCOOBI YCTpaHCHHA UX U UX HOCJIC,Z[CTBPIﬁ.

Tabnuna 3 — Onucanue 0TKa30B U MOBPEKJICHUHN U YKa3aHUS M0 UX YCTPAHEHUIO

Omnucanue 0TKa30B U

OnmcaHnue NOCIeACTBUI

Bo3moxHbIe TPUYIUHBI

Vkazauus o cnocodam
YCTpaHEHHUS OTKA30B,

Howmep MOBPEXKACHUN OTKa30B U NOBPEXACHUI OTKa30B U NOBPEXICHUI TOBPEKIAEHUMN U UX
HOCIIEACTBUI
Mopaynb He BkimoyaeTcst | He cBeTsAT cBETOAMO 1B Her nanpsxenus nuranus IIpoBeputh HaJau4yue
1 RS-485 u TBUS Hna mmeBoit HanpsDKeHHE MHTaHUA Ha
[aHeId, MOXYJb HE OTBEYaeT KJIeMMax MMUTAHNSA
o cetu RS-485
Mopayins He paboTraer Ceerut cBeronuon «Error» u|IloBpexxaeHue BHYTPEHHETO | BBIIONIHUTE AMarHOCTUKY
He cBeTAT cBeTouobl RS-485 | o6opymoBaHus Moayis MoyJs (pasnen 6)
u TBUS, cBersar Bce cBeToau-
OJIbl MOJTYJISt [Mospexnenune [10 monyns | [Ipu oTkaze Momyist BbI-
2 MOJIHUTH PEMOHT MOAYJISt
Y M3rOTOBHUTEIIS
O6uoBuUTH [10 MOIYyIS
(4.6)
Monyse He oTBedaeT Ha | Her cBs3u ¢ Monynem mo cetu | HeBepHasi MONAPHOCTH Mpo- | BEIMOMHHUTE MpaBHIIEHYIO
3ampocsl o mpoTokoiy | RS-485, ceetut m He racHeT |BojoB cetn RS-485 OpTaHU3AINIO CETH
Modbus (DCON) ceerogron RS-485 mpu 3a- RS-485 (3.10)
cetn RS-485 mpoce o cetu RS-485 Her pesucropa (Tepmuna-
Topa) B cetn RS-485 YCTaHOBUTH  3aBOJICKHE
napameTpbl NOAKIIOUCHHS
HeBepHble mnapaMeTpsl HOA- |WJIM  BBINOJHHUTH  cOpocC
kitoueHus B ceti RS-485 (ax- |Momyns Ha  3aBOJCKHE
pec, CKOpOCTh U T.11.) HACTpONKHU
[TpumensieTcst Kox (GYHKUWH | 3ampoCchl BBIIOJIHATH CO-
3anpoca Modbus He monzep- | r1acHO KapThl PErucTpOB
JKHBaEeMBIil MOJTyJIeM Modbus momyns (mpuo-
3 sxerue I)

IpuMeHsieTcsT KOMaHma 3a-
npoca DCON He monmepsxu-
BaeMasi MOJlyJieM

Hewu3ssecTHble napameTpsl UH-
tepdetica RS-485 monyis

VCTaHOBIIEH MPOTOKON 00-
mena Modbus mpu 3anpoce 1o
npotokorry DCON

3anpocel BBIIOJIHATH CO-
rnacHo Ilepeuns komaHp
U OTBETOB IPOTOKOJIA
DCON (mpumoxenune I
tabmuna I'.4, Tabnuna I'.5)

Beimonaute  ¢cOpoc  Mo-
Oyl Ha  3aBOJICKHE
HacTpoiiku (4.4)

VcTaHOBUTH  HEOOXO0IH-
MBIii IPOTOKOI OOMeHa
(mpunoxenue B)

4 Mopnynb HE OTBEYaET 1O

He rachaer cseromuon TBUS,

He ycranosnen aapec Mmoynst

YcTaHOBUTE  azpec  MoO-

cetn RS-485 HeT cBsi3u 1o muHe TBUS B mmHe TBUS nyns B mwuHe TBUS ¢ no-
TBUS MOIIBIO  TIEPEKITIoYaTeNs
(Tabnuma 2)
5 Monayne He wusmepser |[loka3arenu usmepenus B pe-|He BKIItOUeHbl aHajIOroBbl€ | YCTaHOBUTH — JHMANa30OHbI
HampspkeHne win Tok Ha |tuctpax  Modbus  (DCON) | Bxo/a 1 He BBICTABICHBI na- | K3MEPEHH  aHAIOTOBBIX
AHAJIOTOBBIX BXOZAX PaBHBl HYJNIO TIpM HaJM4MH | Ta30HBI M3MEPEHUH aHaJoro- | BXOA0B (mpuioxeHue B)

TJICI1.426431.002PD

HalpsKECHUS WJIM TOKA Ha aHa-
JIOTOBBIX BXOJaX MOAYJIA

BBIX BXOJ0B

HeBepHo BbINONIHEHO TOA-
KIIIOYEHHE U3MEPSIEMOT0
HaNpsDKeHUST WIK TOKAa K MO-
JTYJTEO

BeInonHUTh  MOAKIHOYE-
HHE H3MEpSeMOro Harps-
JKEHHsS HIH TOKa K MO-
Oy COTJIACHO  CXeM
(mpunoxenue B)
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Oxonuanue maobauyol 3

Omnucanue 0TKa30B U

Omnrcanue MMociIeACTBAN

Bo3MoxHBIE TPUYUHBL

Vxkazanus 1o crnocodam
YCTpaHEHHUs OTKA30B,

Howmep MOBPEXKACHUN OTKa30B U NOBPEXACHUI OTKa30B U NOBPEXICHUI TOBPEKIAEHUMN U UX
MHOCJIEACTBUI
6 Monyns HeBepHO u3Me- | [lokasarenu usmepenus B pe- | U3mepsemoe HanpspkeHue | IsMeHuThs Auana3oH u3-
psier Hampspkenuwe wid | ructpax Modbus (DCON) He | mpeBbiltacT  MaKCHMANbHOE | MEPEHHM COTJIACHO H3Me-

TOK

COOTBETCTBYIOT
HbIM HaIIPSI)KCHUSAM

MPHIIOKEH-

HaIpsDKEHUE I YCTaHOB-
JICHHOT'O AuaIria3oHa

YcraHoBneHa HCBCpHas
MaCKa BBIXOJHOI'O 3HAa4YCHUA
JJIA BCCX BXOJ10B

YCTaHOBJIEH HECOOTBETCTBY-
IOLMH CXEME peXHUM BXOIOB
«nuddepeHIaIbHbIe BXOABI

psIeMoro HAIPSDKESHISI
(mpunoxenue B)

YcraHOBUTh  HE00XOIH-
Myl MacKy (Ipuioxe-
Hue B)

YcTaHOBUTH COOTBETCTBY-
IOLUI CXEME PEXHUM BXO-
IoB «an¢dpepeHuaIbHbIe

WM OOJWHOYHBIC BXOIbBD» BXOIObl HJIH OJHHOYHBIC

BXOJ6I» (mpriokerne B)

7 YciaoBusi XpaHeHUsl U YTHIM3ANUH
XpaHeHue MOJTYJISI OCYIIECTBIISCTCS B YITAKOBKE U3TOTOBUTENIS B KPBITHIX CyXHUX IT0-
MEIIEHUSIX TP TEMIIEpPAType OKpyKarotiero Bo3ayxa oT —45 °C no + 60 °C B cooTBETCTBHH
¢ TpeboBanusmu npuseaeHHbIMEA B 'OCT 15150-69 (ycmosue 1).
B Bo3ayxe He T0KHBI IPUCYTCTBOBATh arpeCCUBHBIC PUMECH.
[To ucreuenuu cpoka ciayx0b1 Moayian PRE-M-8AI-RS24 yTunusupoBath Kak ObITO-
BBI€ OTXO/JIbI

8 Ycji0BUSI TPAHCTIOPTHPOBAHMSA
TpauncnoptupoBanue moaynsi PRE-M-8AI-RS24 ocymiecTBisiercs: 1I00OBIM BHIOM
KPBITOTO TPAHCIIOPTA, 00ECTICYNBAIOIINM MTPEIOXPaHEHHE YITaKOBAHHBIX MOyJIEH OT MeXa-
HAYECKUX MOBPEXKICHUM.
Monyns PRE-M-8AI-RS24 tparncioptupoBath NpH CAEAYIOMNX YCIOBUAX:
1) remriepatypa okpyxkatomiero Bo3ayxa ot — 40 °C no + 55 °C;
2) OoTHOCHTENbHAs BIAXKHOCTH Bo3ayxa oT 10 % mo 95 % (Oe3 xoHaeHcaluu
BJIaru);
3) armocdepnoe aasnenue ot 84,0 10 106,7 klla.
[To ycTOMYMBOCTH K MEXAHUYECKUM BO3ACHUCTBUSAM IPU TPAHCIIOPTUPOBAHUU MO-
nyne coorBetctByeT ['OCT IEC 61131-2-2012.
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Pasbem wuHe TBUS
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Pucynok A.1 — I"'abaputHsie pazmepsl Moy PRE-M-8AI-RS24
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Ipunoxenune A
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Pucynoxk b.1 — Haznauenue knemm moayist PRE-M-8AI-RS24
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IMponosxenue npuwinoxkenus b

Tab6nuna — b.1 Hasnauenue kiiemm moayns PRE-M-8AI-RS24

Knemma HaumenoBanue Haznauenue
1 RSGND OO6muii BeBo uHTEp(herica RS-485
2 NC He noaxirouen
3 RS485B BriBog «B» untepdeiica RS-485
4 RS485A BriBog «A» unrepdeiica RS-485
5-20 |AI1-AI8 Amnanorossie Bxoasl All — Al8
21 PWR+ Bxong nmutanusa «+»
22 GND Bxong nuranus «-»
23 AGND OO aHAJIOTOBBII BXOJI
24 INIT Bxox cOpoca Kk 3aBOJICKMM HacCTpoHKam
TBUS [luaa TBUS

Tab6nuna — b.2 HazHadyenne kiemMm aHaIOroBBIX BX00B Moayisi PRE-M-8AI-RS24

Knemma |HammenoBanme |Pexxum muddepennmanbHbix BX00B | PeKUM 0AMHOYHBIX BXOJIOB

9 All+ Amnasorossiii Bxox All+ Amnasorossiii Bxox All+

10 All- Amnasnorossrii Bxox All- Amnasnorossiii Bxox Al9+

11 Al2+ AmHajorossiii Bxox Al2+ AmHasorossiii Bxox Al2+

12 Al2- Amnanorosslii Bxog Al2- Amnanorossiii Bxog Al10+
5 Al3+ Awnanorossiii Bxox Al3+ Amnanorossiii Bxox Al3+

6 Al3- Awnanorossiii Bxox Al3- Amnarnorossiii Bxox Alll+

7 Al4+ Amnasorosslii Bxox Al4+ Amnasorossiii Bxox Al4+

8 Al4- Amnasnorosslii Bxox Al4- Amnasorosslii Bxox All2+
13 Al5+ Amnasorossiii Bxox Al5+ Amnasnorossiii Bxox Al5+
14 Al5- Amnasorossrii Bxox Al5- Amnanorossiii Bxox Al13+
15 Al6+ Amnaiorossiii Bxog Al6+ Amnaiorossiif Bxog Al6+

16 Al6- Amnarnorossrii Bxon Al6- Amnanorossiii Bxoa All4+
17 Al7+ Amnanorossiii Bxox Al7+ Amnanorossiii Bxox Al7+

18 Al7- Amnanorossiii Bxox Al7- Amnanorossiii Bxoa Al15+
19 Al8+ Amnanorossiii Bxox Al8+ Amnanorossiii Bxox Al8+
20 AlB8- Amnarnorossrii Bxon Al8- Amnainorossiii Bxog Al16+
23 AGND He ucnons3yercs OOmwuii aHamoroBbii BXox (-)

TJICI1.426431.002PD
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IMponosxenue npuwinoxkenus b

CxeMa u3aMepeHus HanpsxeHus B pexume “DuddepeHyuansHee Bxods”

PRE-M-8AI-RS24 baok numaHus 248 OC
91 All+ | Anonozobul Bxod 1+ PWR+ | 21 +24B
U1
C 10| Al- | AHonozobeil Bxod 9 + GND | 22 GND

1| AlZ+ |Anonozobeiu Bxod 2 + INIT | 24
U
C 12| Al2- |AnonozobBeid Bxod 10 + RSLE5B

5| AB+ | AHanozobel bxod 3 + RSLBSA
uz
C 6| AB3- |AHgonozobeid Bxod 11 + NC

7| Alk+ |AHonozobeio Bxod & +
U3
I Hr

AHonozobeil Bxod 12 +

13| ABG+ |Anonozobeil Bxod 5 +
Uk
N

Anonozobeit Bxod 13 +

5| A6+ |AHonozobeil Bxod 6 +
U5
T e

Anonozobeil Bxod 1 +

17 A7+ | AHanozobuid Bxod 7 +
Us
C 18| Al7- |Axonozobul Bxod 15 +

191 Al8+ |AHonozobeiu bxod 8 +

U7
[j: 20| Al8- |AHanozobiu Bxod 16 +
23| AGND [08wud aHanozobsid Bxod

}MHmquJELEc RS-1485

M| F |

Ux - ucmoyHuKu U3MEPAEMOZ0 HANPAXEHUA

(xema usmepeHus moka b pexume "duddepeHyuansHee Bxods”

PRE-M-8AI-RS24 Baok numaHus 248 DC

Un{+ . _J]TE] R 91 A+ | AHonozobwl Bxod 1 + PWR+ | 21 +24B
-o 10| AI- |Anonozobell Bxod 9 + GND | 22 GND

ro— 1| AlZ+ | Axonozobwu Bxod 2 + INIT | 24
U C R
n {—c o Rl ol A RSLESE| 3 ———

Ananozobeid Bxod 10 +

+o—+@‘—i—5 A3+ | Awonozobil Bxod 3+|  [RSL8SA
i {7 M R A -

Aranozobeit Bxod 11 +

Un {+ T Ru 71 Alk+ | Anonozoboil Bxod 4 +
_o + 8| Al

Ananozobbid Bxod 12 +

o {5F 13| A5+ | AHonozobwil Bxod 5 +
U { S i
"-o LI %] Ab-

Anonozobed bxod 13 +

v % 5| Alb+ | Avanozabuld Bxod 6 +
b {TTTTE R b

Aranozobbid Bxod 14 +

o3¢ 17| A7+ | Avonozabei Bxod 7 +
U { S, Ru(]
"1-o ile tw Bl AT

Ananozobeio bxod 15 +

o~
+ 19| Al8+ |Ananozobull Bxod 8 +

U { — R i

"o AT R 0] wie-

Ananozobeil Bxod 16 +
23| AGND |0Bwud oHonozobBsil Bxoo

}MHmquJEEEC RS-4,85

N F e

Un - ucmasHuku numaHust damyukab moka, ATx - damduku moka, Rw - pesucmop (wynm, 50 Om, 01%).
Pesucmpops Rw ycmaHobume Ha knemmsl aHanozobeix bxodob.

[1pU NpuMeHeHUU 00HOZO ucma4Huxa numaHus Un damuukob moka coeduHume

coombemcmbyiowue knemmel “+* U "~" U nodkAHUME UX K 0JHOMY UCMOYHUKY NUMOHUS.

Pucynok b.2 — Cxema nogxmtouenust moayist PRE-M-8AI-RS24
B pexuMe «TudPpepeHInanbHbIE BXOIbD)
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IMponosxenue npuwinoxkenus b

(xema usMepeHUs HanpaxeHus B pexume “oBuHouHsE Bxods’

PRE-M-BAI-RS2L baok numanua DC24B

W0 [ 9| Al | Avonozobul Bxod 1+ PWR+ | 21 +24B
s [ 0] APl- [Axanczobsl Bxod 9 + GND | 22 GND
" D M| A2+ | Avanozaobul bxod 2 + INT | 24
W 12| AlZ- |Aqonozobeu Bxod 10 + RS465B| 3
Uz [ 51 A3+ AHnnnauhm_ﬂ Bxad 3 + RSLBSA| &
v 6| Al3- |AHonozobeil Brod 11+ NC |2
B f] 7| Al | Ananozobeu brod Lo+
ut 8| Als- |Ananozobel Bxod 12 «
m 13| AlS+ | AHonozobeil Bxod 5 +
T | AlS- |AnanozoBed Bxod 13 +
15| Al6+ | Ananozobel bxod 6 +
16| A6~ |Aqanozobel Bxod 1k + AlT+_| Aranozobsd Bxad 7 +
17| AT+ | Ananozabul Bxod 7 + A7~ | Anonozobel bxod 15 +
18] Al7- |Anonozobeil Bxad 15 +
U7 ?7 ;E A\gi Ananozobui hﬁxaﬂﬂ % +
D— Al8- | Aranozofeil Bxod 16 +

. UE 23| AGND

05wy oHonozobed Bxod

}wmepmeuc RS-485

U
s

U3
Us

U4

Ux - ucmo4HUKU UIMEDAEMOZO HONPAXEHUS

Cxema uamepeHust moka B pexume “odusoumse Bxods”

PRE-M-8AI-RSZL Bnok numanus DC248

.
070~ ~- 178 Ru[]
N\ Ruj[Y]
T~ 019 Ruf]
)

+

9| All+ [Anonozolud Bxod 1+ PWR+ | 21 +24B
10| Al- |Amanozobsl Bxod 9 « GND | 22 GND
1] A2+ | Ananozobel Bxod 2 + INT | 24
Rul] 12| Al2- |AqonozoBeu Bixod 10 + RS4858| 3
5| A3+ [AxanozoBul Bxod 3 + RS4LB5A| &
T2~ R

M2 oy T MDRu[j & | AB- [Aorozohul buod 11 NC | 2
o 7] Al | Avanozobui Bxod & +

013~ ~- QTN Ru(] -
=) 8| Alh- |Anonozobbi Bxod 12 +

- Rwl] -
] 13| A5+ | Anonozobuu Byod 5 «
Rl 14| AS- |AvonozoBed Bxod 13 +
5] Alo+ | Avunozobeu Bxod 6 +

NT5 N~ T R

+Q S MDRUJ il 16| Ale- |Ananozobu bixod 14 +
o il 17| A7 | Aranozobud Exed 7 +
O Rl 18| A7- |Anonozobend Bod 715 +
I 7% Rul] 9] Alg AHunuzuﬁu_u Bxod 8 «
un =) J U'ISlj 20| AlB- [AHonozobel Bxod 16 +
- 23| AGND [0Gww) oHonozobeo fxod

}wmepmeu[ RS-LS

Ay
076~ ~— T2
h—y

Un - ucmaynuie numonus domyukof moka Tx - domyuku moia, Rw - pesucmop wykma (50 0m 01%)
Pesucmpops Rw ycmaoBume Ha knemmel oHanozobux Bxodob

BoaMoxHO npuMEHeHUE pa3He: ucmoyHUkoB numanus damyukof moka, b makoM cayyoe MUHUCH uCmoyHUKab
donxHsl BeiMs NooknoyeHs K knemre AGND.

Pucynox b.3 — Cxema nogkmouenus moayist PRE-M-8AI-RS24
B PSKUME «OAMHOYHBIC BXOIBI»
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IMpusioxenue B
(00s13aTesIbHOE)

Kapra perucrpoB ModBus
Ta6nuna B.1 — Kapra peructpoB ModBus moaynst PRE-M-8AI-RS24

Kon Kon
Anpec N
HaumenoBanune byHk. | QyHK. Jlnana3oH 3HAYCHHI
per- YTeHHS |3aIliCH
OO6mme mapamMeTpsl
10-15 |Umst momymst 03 - |6 peructpos 1o 2 Gaiita, npumensercst ASCI|
KOJMPOBAHKME CHMBOJIOB, TOJBKO JIJISl YTCHUS
16-19 |Bepcus 1O moayns 03 - |4 perucrpa o 2 Gaiita, mpumensercs ASCII ko-
JIMPOBAHUE CHMBOJIOB, TOJIBKO ISl YTCHHS
Kondurypanus ceTeBIX MapaMeTpoB
20 |Anpec momyns 03 06,16 |0001h-00F7h,
ITo ymomyanuro — 0001h
21 |Cxopocts RS-485 03 06,16 |0000h-0008h, 3HaueHEe — KO CKOPOCTH:
0 - 1200 6ut/c; 1 — 2400 out/c; 2 — 4800 out/c;
3—9600 6ut/c; 4 — 19200 6ut/c; 5 — 38400
our/c; 6 — 57600 6ut/c; 7 — 115200 out/c;
8 — 230400 out/c
ITo ymomrganuio — 0007h (115200 6ut/c)
22  |IIpotokomn 03 06,16 |0000h wam 0001h, 3HaYEHHE — KO/ MPOTOKOJIA:
0000h — Modbus RTU
0001h — DCON
ITo ymomganuio — 0000h (Modbus RTU)
23 |Peseps
24  |Tvn KOHTPOJS YETHOCTH CIIOBA JaH- 03 06,16 |0000h-0003h, 3HaueHHE — KO THIIA KOHTPOJISI
HBIX YETHOCTH:
0 — orcytctyet (None),
1 — gernocts (Even),
2 — nevetroctsb (Odd)
ITo ymosrganmuio — 0000h (None)
25 |KonnuecTtBO CTOO-OUT B ITOCHUIKE 03 06,16 [0000h nmu 0001h, 3HAaUEeHME — KO KOIUYECTBA
CTON-OMTOB B MOCHLITKE
0 — 1 cron-0ur,
1 -2 cron-6uta
ITo ymomuanuio — 0000h (1 cron-6ut)
26 |Peseps - -
27 |Peseps - -
28 |Peseps - -
29 |Peseps - -
30 |CueTymk OTBETOB Ha KOMaH[IHI (3a- 03 - 0000h-FFFFh, Tonbko st ureHus

nuck Gyaknusmu 05, 06, 16)

ITapamMeTps! H3MEPUTENBHBIX BXOJ0B

31 |BxirodeHue u muana3oH U3MEPEHHS 03 06 |{0000h-0006h, cornacHo TabiuLb! B.2
Bxoma 1 ITo ymomuanuio - 00h

32 |BxiaroveHue W IHAa30H M3MEPEHUS 03 06 |0000h-0006h, cormacHo TabmuIEl B.2
BXOza 2 ITo ymoirganuio - 00h

33 |BxitodeHwue U Tuana3oH U3MEPEHHS 03 06 |0000h-0006h, cormacuo TabmuIE! B.2
BXxoza 3 ITo ymomuanwuto - 00h

34 |BxiroveHue W IHMAa30H U3MEPEHUS 03 06 |0000h-0006h, cormacHo TabmuIEl B.2
Bxoza 4 ITo ymoirganmio - 00h

35 |BkirodyeHue U muana3oH U3MEPEHHS 03 06 |0000h-0006h, cormacuo TabmuIE! B.2
BXozda 5 ITo ymomyanuio - 00h

36 |BkiaroueHue W IuMAa3oH M3MEPEHUS 03 06 |0000h-0006h, cormacHo TabmuIEl B.2
Bxoza 6 ITo ymoirganmio - 00h

37 |BxirodyeHue u muana3oH U3MEPEHHS 03 06 |0000h-0006h, cormacHo TabmuIE! B.2

Bxona 7

ITo ymomyanwuto - 00h

TJICI1.426431.002PD
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IMponosxenue npuwinoxkenus B
lIpooonxcenue mabauywl B. 1

A Kon | Kon
npec .
per. HanmenoBanwme ¢byHK. | DyHK. JnamnaszoH 3HauYeHUH
YTEHHS [3aITUCH
38 |BxitoueHwue M muana3oH U3MEPCHHS 03 06 |0000h-0006h, cormacHo TabmuIEl B.2
Bxoja 8§ ITo ymomganuio - 00h
39 |BkiarodeHue W IHAIIa30H M3MEPEHUSL 03 06 |0000h-0006h, cormacuo TabmuIEr B.2
Bxoma 9* ITo ymoirganuio - 00h
40 |BraroveHHe U IHAa30H U3MEPEHUS 03 06 |0000h-0006h, cormacHo TabmuIBl B.2
Bxoma 10* ITo ymomuanuio - 00h
41 |BkiIroveHue W IHAIIa30H M3MEPEHUSL 03 06 |0000h-0006h, cormacuo TabmuIEr B.2
Bxoja 11* ITo ymomrganuio - 00h
42 |BxiarodyeHHe M TUANa30H U3MEPCHHUS 03 06 |0000h-0006h, cormacHo TabmuIBl B.2
Bxoma 12* ITo ymomuanuio - 00h
43 |BkiIroveHue W IHAIIa30H U3MEPEHUS 03 06 |0000h-0006h, cormacuo TabmuIEr B.2
Bxoja 13* ITo ymomrganuio - 00h
44 |BxiarodyeHHE M TUANIa30H U3MEPCHHUS 03 06 |0000h-0006h, cormacHo TabmuIEl B.2
Bxona 14* ITo ymomuanuio - 00h
45  |BriioveHue U AUAna30H U3MEPEHHsI 03 06 |0000h-0006h, cormacuo Tabmuik! B.2
Bxoma 15* ITo ymomrganuio - 00h
46 |BkIroYeHHe U AMAna30H U3MEPEHHUS 03 06 |0000h-0006h, cormacuHo TabmuIEl B.2
Bxona 16* ITo ymomuanuio - 00h
47 |Macka BBIXOTHOTO 3HAUCHHUS IS BCEX 03 06 |0000h-FFFFh
BXOJIOB ITo ymomnyanuto - FFFFh
48 |PexxuM BX010B «auddepeHnaibHbIe 03 06 |0000h mmu 0001h, 3HaUeHHE — KO PEKUMA.
BXOJIbI MJIM OOUHOYHBIE BXOIBD) 0000h — pexxum quddepeHInambHbIX BX010B (8
BXOJIOB)
0001h — pexxum oaMHOYHBIX BXOZ0B (16 BXO/IOB)
ITo ymomnuanwuto - 00h
49 |Bwibop gacToTel oOHOBNEeHUs m3meperus| 03 06 |0000h wmu 0001h, 3HaYEHHE — KO/ YACTOTHI 00-

HOBJICHUSL:

0000h — 50 I't1 (COOTBETCTBYET YACTOTE Cpe3a
13,1 I'n mudpoBoro usTpa)

0001h — 60 I'it (COOTBETCTBYET YacTOTE Cpe3a
15,7 ' nudpoBoro duiibTpa)

0002h - 250 T'1t (COOTBETCTBYET YacTOTE Cpe3a
65,5 I'm udpoBoro usTpa)

ITo ymomnuanuto - 00h

Pe3ynbTaTel H3MEpEeHMsI

0 |Amnanorosslii Bxox 1 04 - |0000h-FFFFh, Toneko mis yreHus
1 |AHanorosslii BXoxd 2 04 - 0000h-FFFFh, Tonbko st urenus
2 |AHanoroBelil BX0O 3 04 - 0000h-FFFFh, Tonbko muist utenus
3 |AHnanorosslii Bxoxa 4 04 - |0000h-FFFFh, Toneko mis yreHus
4 |AHamorosblil BXOxI 5 04 - |0000h-FFFFh, Toneko mis yreHus
5 |AHanoroselil BXoz 6 04 - 0000h-FFFFh, Tonbko st urenus
6 |AHanoroselil BXox 7 04 - 0000h-FFFFh, Tonbko it utenus
7 |AHanoroselil BXox 8 04 - 0000h-FFFFh, Tonbko muist utenus
8 |AHnanorosslii Bxox 9 04 - |0000h-FFFFh, Tonpko mis yreHus
9 |Amnanorosslii Bxox 10* 04 - |0000h-FFFFh, Tonpko mis yreHus
10 |Awnanorossiii Bxox 11* 04 - 0000h-FFFFh, Tonpko mist yrenus
11 |Awnanorosslii Bxojx 12* 04 - 0000h-FFFFh, Tonpko mist yrenus
12 |Amnanorosslii Bxoz 13* 04 - |0000h-FFFFh, Tonpko mius yreHus
13 |Amanorosslii Bxog 14* 04 - |0000h-FFFFh, Tonpko mius yreHus
14 |Amanorosslii Bxoz 15* 04 - |0000h-FFFFh, Tonpko mis yreHus
15 |Awnanorosslii Bxox 16* 04 - 0000h-FFFFh, Tonpko mist yrenus
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IMponosxenue npuinoxkenus B
Oxonuanue maodauyol B. 1

1-16

BXoJa:

Anpec HanmenoBanme Kon | Kon Jwnama3oH 3HaYeHUH
per. ¢byHK. | DyHK.
YTCHHSI | 3aITUCH
16 |3Hak u3MepeHHOro 3HaYeHus Jyis Bxojga | 04 - |0000h-FFFFh, 6ur-macka,

Ka)KI[I:IfI OUT - 3TO 3HAK HN3MCPCHHOI'O 3HAYCHUA

0-3Hak 1UTIOC (MOJIOXKHUTENFHOE 3HAUCHHE),
1-3HaK MUHYC (OTPHUIIATEILHOE 3HAUCHHE),
0 6urt - 0 Bxox ... 15 Our - 15 BxO[,

TOJIBKO JUJISl YTEHHUS

* — TONBKO JJIS1 PEKUMA OJJMHOYHBIX BXOJIOB.
Oxonvanue h B 3HaueHusx peructpos (Hampumep, 00FFh) ykaspiBaeT Ha TO, 4TO 3HAUYCHHE SBJIACTCS
HIECTHAALIATEPUYHBIM.

Ta6nuna B.2 — Koabl BKIIOYEHHS U XapaKTEPUCTUKH U3MEPEHUN BXOJIOB
monyis PRE-M-8AI-RS24

Ko 3HaueHue U3MEPEHHUsI
THHI; Jluanason JlnanasoH 3Ha4YeHH HOHO’KGHHf
X0 dopMar JaHHBIX necarnyHol| Paspemenue
Mumn. Makc. | Toukp****
00 Bxon oTkimouen*®**
01 Hanpsxene EquHuIe n3MepeHus -10.000 +10.000 3 1 mB
10 . +10B % OT HIKaIB** -100.00 | +100.00 2 0.01 %
2-0aiTHbIM hex** 8000h 7FFFh - M3P
02 Hanpsxene EnuHuUIEl n3MepeHust -5.0000 +5.0000 4 100 mxB
5 4sB % OT mKane** -100.00 | +100.00 2 0.01 %
o 2-0anTHeIi hex** 8000h 7FFFh - M3P
03 Hanpsienme Enunuie! usmepenus -1.0000 +1.0000 4 100mMxB
1. +1B % OT HIKaIeI** -100.00 | +100.00 2 0.01 %
2-0aiTHbIM hex** 8000h 7FFFh - M3P
04 Hanpsxene EnuHuIe namMepenust -300.00 +300.00 2 10 MmxB
2300 ... 4300 MB % oT mKaner** -100.00 | +100.00 2 0.01 %
2-0alTHEIN hex** 8000h 7FFFh - M3P
05 Hanpsxene Enuauie! namepenus -150.00 +150.00 2 10 mxB
150 .. +150 MB % OT HIKaIBI** -100.00 | +100.00 2 0.01 %
2-0aiTHBI hex** 8000h 7FFFh - M3P
06 Tox EnuHuIe namMepenust -20.000 +20.000 3 1 MxA
50 . 420 MA % oT mKaner** -100.00 | +100.00 2 0.01 %
o 2-0alTHEIN hex** 8000h 7FFFh - M3P

** — tonpko ans npotokona DCON;

*** _ nipu 3HaueHun peructpa 00h BX0 OTKITIOYEH, TPU BCEX OCTATBHBIX 3HAYCHUSIX PETUCTpa
(01h-06h) BXOM BKITIOUCH;

FXEX _ monoskeHue ECITUYHON TOUKY ONpeeseT KOMTNIeCTBO 3HAKOB, HAUMHAs CIIpaBa, Mocie
KOTOPOT'O CTOUT JecaTHYHas Touka. Hanpumep, mis koja tumna Bxoaa 05h mokaszaHust 3HaUeHUS pe-
TECTpa aHAJIOTOBOTO BXoJa cocTaBmin 12345 (B 1eCATUYHOM BHJIE), TIOJOKEHUE AECITUUYHON TOYKU
JUISl TAaHHOTO THIIA BXOJA - 2, CIEA0BAaTENbHO, Pe3ynbTaT u3Mepenus — 123,45 mMB.
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IMpunoxenue I
(00s13aTesIbHOE)

[Tporoxon DCON
[TpoToxon DCON siBnsieTcst CTPOKOBBIM IMTPOTOKOJIOB OOMEHA.
[Tporoxon DCON ucnons3yet npuHiun Master — Slave (Bemyiiuii — BeZJOMBIii).
B cetn MmoxeT ObITh 255 BEAOMBIX YCTPOMCTB, HO TOJIBKO OJHO BEAYILEE, YTO CIEIAHO
IS UCKITIOYEHHS] KOH(IIMKTOB 3alPOCOB M OTBETOB MPU OOMEHE TaHHBIMH.

Onucanue kajapa coodmenus nporokoja DCON
Bces undopmanus, cogepikaiascss B Kaape, BKIOUYas aapec MOAyJs, JTaHHbIC, KOH-
tposbHyto cymmy (CHK) u cumBout koH1ia cooGmienus, nepeaaercss B ASCII konmax mect-
HaJIIaTePUYHBIMU 3HAYCHUSMH.
Bce OykBeHHBIE CUMBOJIBI JI0JKHBI OBITH B BEPXHEM PETUCTPE JATHHCKOTO ajidaBUTa.

Tabnuna I'.1 — Ctpykrypa kaapa nporokora DCON

Pa3znenurens Konen
KonTponbnas
(Hagaio Anpec Moy Komanna JlaHHbIe COOOIIEHUS
cooOuieHus) cymma (CHK) (Cn
1 OaiiT 2 OalT 1..2 Oauit 1..120 Gair 1 Oaiit 1 Gaiir

Kaxxaplif kap HaUMHACTCS C pa3feanuTeNs, B KAYeCTBE KOTOPOTO MOT'YT OBITh HUCITOJIb-
30BaHbI 3HAKU: $, #, %, (@, *, B OTBETaX BEIOMOTO YCTPOMCTBA UCIIOJIB3YFOTCSI CHUMBOJIBI ~,
1,2, >,

3a HEKOTOPBHIMH KOMaH IaMH CJICIYIOT JIaHHBIC, HO MX MOXKET U He ObITh. B 3aBHCHUMO-
CTHU OT HACTPOEK MOJIYJsl KOHTPOJIbHAA CyMMa MOKET OTCYTCTBOBaTh. B 3aBUCHMOCTH OT
TUTA YCTPOMCTBA U KOMAaH]Ibl KOJIMYECTBO MCIOJIb3YEMbIX MOJIEH KaJpa MOXKET ObITh pa3-
nuyHbIM. Kakplid Kajp 3aKaHYMBaECTCsl CHMBOJIOM KOHIIA COOOIIEHUSI — BO3BpaTa KapETKU
Cr (ASCII xon 0Dh).

[Ipu cuHTaKCHMYECKH HEBEPHOM 3alpoOCe WJIM HECOOTBETCTBUH KOHTPOJIHHOW CyMMBI
MOJTyJIb HE OTBEYACT.

Tab6nuna I'.2 — [Ipumep Kaapa KOMaH]IbI BEAYIIEro ycTpoiicTBa mo mpotokosy DCON

Paznenurens KonTponsHast Konen
Coglgﬁz;i;ﬂ) Anpec Moty st Komannma Jlanubie cymma (CHK) | coobmenus (Cr)
1 GaiT 2 GauT 1..2 Gaut 1..120 Gaiir 2 Gaut 1 GauT
$ (24h) 01 (30h31h) 2 (32h) B7h (42h37h)  |Cr (DOh)

Ta6nuna I'.3 — [Ipumep kaapa oTBETa BeOMOro ycTporcTsa mno nporokosry DCON

Pasnenurenn KonTponsHas cymma | Koner cooOrienust
(Hagano cooOuIeHus) AZIpec Moty Hlaie (CHK) (Cn
1 Oaiit 2 OalT 1..120 Gaitr 2 OauT 1 OaiiT
> (3Eh) 01 (30h31h) 101(31h30h31h) 31h (33h31h) Cr

JIyist yBenuueHust HaJIe)KHOCTH TIepeaadr nH(pOpMaIuu MPUMEHSIOT CIIOCO0 BhIUUCTIE-
Hus KoHTpoabHOU cymmbl (CHK) coobmenus. KoHTponbHYI0 CyMMy YKa3bIBaIOT JBYMsI
ASCII cumBoslamMu meCTHAAIATEPUYHOTO (hopMaTa U MEPENAr0T HETIOCPEACTBEHHO Mepe;T
CHUMBOJIOM «BO3BpaT Kapetku» (Cr).

KonTponbHast cymma npezacrasisier co0oit cymmy 3HaueHuit kogoB Bcex ASCII cum-

TJICI1.426431.002PD 25



BOJIOB KOMaH/1bl, UCKJIIOYasi CHMBOJIbI CAMOW KOHTPOJIbHOM CYyMMBbI U CHMBOJI «BO3BpAT Ka-
petkn» (Cr). Ecnu 3HaueHune KOHTpoJbHOM cyMMbl mpesbiiaeT #FFh, To ucnonssyercs
TOJBKO MJIQJIIINNA OaMT.

Ilpumep onpedenenus KOHMPOIbHOU CYMMbL.

Hanpaeumuv eedomomy ycmpoiicmey ¢ aopecom 01 komandy 2 (umenue konguzypa-
uuu).

Komanoa 6e3 cumeonos konmpoawvrou cymmot — $012(Cr).

Cymma ASCII k0006 cume0106 KOmanowvl (CUMBO]I 8038paAmMa KApemKu He y4unvl-
eaemcs) pasHa:

«Ir+«O»+alnt+a2» = 24 h+30 h+31 h+32 h=B7 h.

Ilepeo cumeonom (Cr) 6 kKomamnoe ykazvigaemca B 7h, cnedosamenvno, Ko-
manoa 3012(Cr) c ykazanuem KOHmMpOabHou cymmul 6yoem evieninoems kak $012B7(Cr).

Ecnu omeem moodynsa na smy Komanoy 6e3 KOHMPOJIbHOU CYyMMbl NOJIYYUEH 8 8U0e,
Hanpumep,

101400600(Cr), mo cymma ASCII k0006 cumeo.106 3moit KOMAHObL PAGHA:

«I»+«Ont+alyt+adn+aOn+«On+a6n+«On+«0»=21h+30h+31h+34h+30h+30h+36h+30h+3
Oh=1ACh, u konmpoavnaa cymma 01:a I3mozo cayuaa pasna ACh, m.e. omeem mooyns
npu pabome ¢ KOHMPObHOU cymmoiut oyoem, nanpumep, 101400600AC(cr).

dopmupoBaHUE KOMaH U OTBETOB MOIYJIS

[Tpu popMupoBanrM KOMaH]l BEAyLIET0 MPUMEHEHBI pa3CIUTENN:

% — ycTaHOBKa KOH(DHUTYpaAIMOHHBIX MMAPAMETPOB CBSA3U MOAYJIA (OJHON KOMaH 101 );

$ — urenne u ycTaHOBKA KOH(PHUIYPALIMOHHBIX TAPAMETPOB CBSI3H MOIYJIS,

~ — YTEHHUE U yCTaHOBKA KOH(UTYPAITMOHHBIX ITapaMeTPOB (KPOME IMapaMeTPOB CBSI3H)
MOJTYJIS;

N — gTeHWEe U yCTAaHOBKA JAaHHBIX MOJTYJIS:

- COCTOSIHHE IUCKPETHBIX BXOJIOB U BBIXOJIOB;

- ININTEIBHOCTD JTOTHIECKOTO «0» M JJormueckon «1»;

- 3aI1eJIKa TUCKPETHOTO BX0/a;

- CUETUMK UMITYJILCOB JUCKPETHOTO BXO/IA.

[Ipu popMupoBaHUM OTBETOB BEIOMOI'O MPUMEHEHBI Pa3eIUTENN:

| — OTBET ¢ YKa3aHUEM BBITTOTHCHUS KOMaH/IbI;

? — OTBET C YKa3aHUEM HEBBITOJTHCHUS KOMaH/IBI.

Ecnm nmenn MecTo CMHTaKCHYECKHUE OIIMOKH KOMAaHAbI WJIM OITUOKH CBS3H, TO BEIO-
MbIi (MOZYyJIb) HE OTBEYAET.

Komanoa eedywiezo, npumep:

$AAS[CHK](Cr)
20e:

$ — pazoenumens (nauano cooouienus)

AA — adpec ycmpoiicmea (om 00h 0o FFh), nepedaemcsa kak 0éa wiecmnaoyame-
PUUHBIX CUMB0JIA COOMEEHMCMEYIOUUX WECMHAOUAMEPUYHBIM 3HAYEHUAM DPA3PAO0E
yucna aopeca;

S — komanoa (umenue ckopocmu ceazu unmepgeiica RS-485);

[CHK] — konmponbvnas cymma (morrcem omcymcmeosams, 3a6ucum om HAcmpoex
o0mena), nepeoaemcsa KaxK 06a WeCMHAOUAMEPUYHBIX CUMBOJIA COOMBEMCMEYIOULUX
uieCmHaouamepuiHvIM 3HA4YeHUAM PA3PA008 YUCIA KOHMPOTbHOU CYMMbL;

(Cr) — cumeon konua cmpoxu;
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Omeem 6e00M020 Ha YKAZAHHYIO 8blUie KOMAHOY:
IAAV[CHK](Cr)
20e:
| — pazoenumens (nauano cooowenusn);
AA — adpec ycmpoiicmea (om 00h oo FFh);
V — K00 ckopocmu ceazu unmepgeiica RS-485;

[CHK] — konmponvnas cymma (mosrcem omcymcmeosamas, 3a6ucum om HACMPOeK
oomena);

(Cr) — cumeon konya cmpoxu;

Bo3moorcnolit omeem 6e00m020 (M00yJist) HA KOMAHOY:

- Komanoa évinonnena u Hem eozepauwiaemoix oannvix - 'AA[CHK](cr);

- Komanoa evlnonnena u ecmo soszepawaemote oannvte - VAADD[CHK](cr),
20e:

DD — oaunsie (konuuecmeo u man 0aHHbBIX 3A8UCUM O KOMAHObL);

- komanoa ne sevinoanena - ?AA[CHK](cr).

TJICI1.426431.002PD 27



Ipuioxenue /1
(00s13aTesIbHOE)

[Tepeuennr komang DCON
Ta6nuna 1.1 — Ilepeuenp oOmmx KOHGUTYPALIMOHHBIX KOMAHJl U OTBETOB IPOTOKOJA
DCON monyss

Homep | Komanna OtBer Onucanue

1 %AANNSC 1AA YcTaHoBKa KOHPUTYPALIUN MOJTYJIS:

AA — anpec (ot 00 no FF);

NN — HoBbr1it anpec (ot 00 o FF);

S — HOBBI# KO cKopocTu uHTEepdeiica RS-485 (tabmuna /1.1
cTpoka 7);

C — HOBBII1 KOJ] KOHTPOJISI KOHTPOJIBHOW CyMMBI COOOTIICHHSI
(0 — He ucnonp3yercs, 1 — UCIOIB3YETCS)

2 $AAC %AASC UreHune KOHPUTYpALTUA MOTYJIS:

AA —aapec (ot 00 no FF), mo ymonuanuto — 1;

S — ckopoctu unTepdeiica RS-485 (tabdauma /1.1 cMm. cTpo-
Ka /), 10 yMOJYaHUIO — /;

C — KOHTPOJIb KOHTPOIBHOM cyMMbI coobieHus (0 — He uc-
noJb3yercs, 1 — ucronp3yercs), mo ymordanuo — 0

3 $AAV IAAPPPP  |UYrenue Bepcuu [10 momys
PPPP — Bepcus [10
4 $SAAN IAAPPPPPPP | Ytenue umeHu Moays

PPPPPP — ums Mmomys

5 $AAP IAAV YreHne NpoTOKOJIa CBS3H:

V = 00h — Modbus RTU;

V =01h - DCON

ITo ymomuanuto — 0000h (Modbus RTU)

6 $AAPV IAA YcTaHOBKa IPOTOKOJIA CBSI3U
V — 3HaueHue (KaK B MPEIbIAYIIEH CTPOKe)
7 $AAS IAAV Yrenue ckopocTu cBsi3u uHTEpdeiica RS-485

V = 3HayeHue — CKOPOCTh:
0 - 1200 6ur/c;

1-2400 out/c;

2 — 4800 6ut/c;

3 —9600 6ut/c;

4 — 19200 6ur/c;

5 — 38400 our/c;

6 — 57600 6uTt/c;

7 — 115200 6ur/c;

8 — 230400 out/c

[To ymomuanuto — 0007h (115200 6ut/c)

8 SAASV I1AA YcTaHoBKa CKOPOCTH CBsI3M HHTEpdeiica RS-485
V = 3HaueHue — ckopocThb (Tabmuna J[.1 cTtpoka 7)
9 $SAAW IAAV Peseps
10 $SAAWV IAA Peseps
11 $SAAR IAAV UreHre Ko/a TUTIa KOHTPOJIS YeTHOCTH nHTepdeiica RS-485:

0 — orcyrctByet (None);
1 — getHocth (EVen);

2 — HeuetHocth (Odd).
[To ymomganmto — 0
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IMponosxenue npuinoxkenus /|
Oxonuanue maoauyot /1.1

Howmep

Komangnma

OtBeT

Onucanue

12

$AARV

IAA

YcTaHOBKa KOJ1a TUTIAa KOHTPOJISl YeTHOCTH MHTEpdeiica
RS 485:
V = koj 3nauenus (tadauma /1.1 ctpoka 11)

13

SAAT

YreHue Kojia KOJIMYECTBA CTOM-OUT B MMOCBUIKE HHTEpdeiica
RS-485:

0 — 1 cron-6wur,

1 — 2 crom-Oura

ITo ymomuanuio — 0

14

$SAATV

VYcraHoBKa KoJa KOJIMYECTBA CTOM-OMTOB B TIOCHUIKE HHTEP-
deiica RS-485:
V = koj 3nauenus (tadauma /1.1 ctpoka 13)

15

$AAH

IAAP

YreHue KOHTPOJISE KOHTPOJILHOM CYMMBI COOOIICHUSI
P — 0 — He ucnone3yercsi, 1 — ucnonb3yercs
ITo ymomuanmio — 0

16

$AAHP

YcTaHOBKa KOHTPOJISE KOHTPOJIBHON CyMMBI COOOIIEHHUS

P — 0 — He ucnomnp3yercs, 1 — ucnosab3yercs
ITo ymom4anuto — 0

17

~AAZ

IAAVVVVV

Urenue 3HaueHUs 3a1€pKKH I1epe]] OTIIPABKOM OTBETA Ha KO-
MaHy
VVVYV - 3nauenue 3anepxku ¢ auckperHoctsio 0,01 mcexk.

18

"AACD

>AAPPPP

YreHue cUeTUMKA OTBETOB HA KOMAHIbI
PPPP — kosnmuyecTBO OTBETOB

Tab6nuna /1.2 — Ilepeuers koMana u oTBeToB MpoTokojga DCON
monayiisi PRE-M-8AI-RS24

Howmep

Komanna

OtBeT

Omnucanue

1

"AAMO

"AAP

UreHue pexuMa BXOJI0B MOTYJIS:
P =0 — muddepeHnmansHbie BXOIbI,
P =1 — oguHOYHBIE BXOIBI

"AAMOP

YcTaHoBKa pexXrMa BXOJI0B MOJTYJIS:
P = 0 — muddhepeHIMATBHBIC BXOIBI,
P =1 — oguHOYHBIE BXOIBI

"AACONN

IAAPP

UreHHe COCTOSIHUS | AMAa30Ha U3MEPCHHUS aHATIOTOBOTO
Bxona NN
PP = 3nauenue coriacHo npuiioxenus B (tabnuia B.2)

"AACONNPP

IAA

BkitroueHre 1 ycTaHOBKA TUana3oHa H3MEPEHUs aHaJIOro-
Boro Bxoja NN
PP = 3nauenue coriacHo npuiioxenus B (tabmuia B.2)

"AAMS

IAAP

UreHne MacKy 3HaYEHHS aHAJIOTOBBIX BXO/I0B (/17151 BCEX BXO-
JIOB)
P = XXXX, nanpumep FFFF — nonxoe 3HaueHue uncia

"AAMSP

I1AA

VYcraHoBKa MacKy 3HAYECHHS aHAJIOTOBBIX BXOJIOB (JIJIs1 BCEX
BXOJIOB)
P = XXXX, nanpumep FFFF — nonnoe 3nauenue uucna

"AAFM
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Urenue popmaTa JaHHBIX OTOOpa)KEHUs 3HAUSHHS aHAJIOTO-
BBIX BXOJIOB (COTJIaCHO MmpuiiokeHuio B tabnuma B.2):

P = 0 — B equHMIIaX U3MEPEHUS B IECATUYHOM BUJIE;

P = 1 — B mpolIeHTax OT IMIKAJIbI IUama3oHa U3MEPEHU;

P = 2 — B BUJIe IECTHAALIATEPUYHOTO 3HAUCHHS
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IMponosxenue npuinoxkenus J{
Oxonuanue maoauyol J[.2

8

"AAFMP

TAA

VYcranoBka ¢popmara JaHHBIX OTOOpaXEHUS 3HAUCHUSI aHAJIO-
TOBBIX BXOJIOB MpuiiokeHus: B (tabmuia B.2):

P = 0 — B equHUIIaX U3MEPEHUS B JIECATUYHOM BHUJIC,

P =1 — B mpolieHTax OT IIKaJIbI IMaa3oHa U3MEPEHUs;

P = 2 — B BUJIe IIECTHAAIATEPUYHOTO 3HAUYCHUS

"AAVVNN

IAAPP

UreHne u3MepeHHOro 3HaueHus aHaaorosoro sxoaa NN
PP — 3nauenue ananorooro Bxoga NN, s oTpuIiaTeIbHOTO
3HAUEHUS TIepe]] 3HAUCHUEM YKa3bIBACTCS 3HAK «—
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"AAVM1

IAAPP PP,. PP

UreHne U3MEepPEHHBIX 3HAUCHUI aHAJIOTOBBIX BXOJIOB (BCEX
BXOJIOB)

PP — 3nauenue ananorosoro Bxoja 0...7 mo nopsiaky (8 3xa-
YEeHUH), U1 OTPHULIATEIILHOTO 3HAYCHUS Tepe]l 3HaYCHUEM
YKa3bIBAETCS 3HAK «—»
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"AAVM2

IAAPP PP,. PP

UreHue U3MEpPEHHBIX 3HAUCHHUI aHAJIOTOBBIX BXOOB (BCEX
BXOJIOB)

PP — 3nauenue ananorosoro Bxoja 8...15 (8 3Hauenwuit), mjs
OTPHIIATEILHOTO 3HAYCHUS TIepe/l 3SHAYCHUEM YKa3bIBACTCS
3HAK «—», IPU BRIOPAaHHOM peXHUMe «Tu(PepeHInaIbHbIe
BXOJIbD) 3HAYCHHS HE BHIBOJISATCS
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Jluct perucrpauuu U3MEHEHUH

Howmepa nuctoB (cTpaHuLy) Bcero Bxopsamuit Homep
Nsm u3Me- 3aMECHEH- HOBBIX AHHYJIU- JIUCTOB HOMep COIIPOBOAUTEIIBHOT O Tloamuce Z[aTa
HEHHBIX HBIX poBammbix | (cTpanum) B | nOKyMeHTa | JOKyMEHTa U jata
JIOKYMEHTE
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