A9 MIKPOA

Moaynb AnckpeTHoro BBoga/BbiBoaa

RIO-DIO16

PYKOBOACTBO MO 3KCIMJYATALUUN
NMPMK.426439.082 P

YKPAUHA, r. UBaHO-®paHKOBCK
2019




[aHHoe pykoeodcmeo Mo aKcryamauuu siensemcsi  ogbuyuanbHol — OokymeHmauyuel
npednpusmusi MUKPO/I.

lpodykyus npednpusmuss MUKPOIJ npedHa3HayeHa Onisi 3Kcrlyamayuu KeanuguyupoeaHHbIM
MepcoHanoM, MPUMEHSIIOWUM coomeemcmeyowue npueMbl U MmOSIbKO 8 UesisiX, OMuUCaHHbIX 8
Hacmosiwem pykosodcmee.

Konnekmus npednpusmusi  MWKPOJ1 ebipaxaem 60nbuwyro Npu3dHamesbHOCMb MeM
crieyuanucmamM, Komopble rfpunazarom bonbwue ycunus Ons  nNo00epXKU OmeyYecmeeHHO20
rnpouseodcmea Ha Hadnexawem ypoeHe, 3a mo, Ymo OHU euwje cbepearnu ceor cuny dyxa, yMeHue,
criocobHocmu u masnaHm.

B cnyyae BO3HMKHOBEHUSI BOMPOCOB, CBA3a@HHbIX C MPUMEHeHnem obopyaoBaHus NpeanpusiTus
MWKPOIJ1, a Takke ¢ 3asBkaMu Ha npnobpeTeHne obpallatbCcsa No agpecy:

[ Mpeanpusatne MUKPOI ]

YKPAWNHA, 76495, r. BaHo-®paHKkoBCK, yrn. ABTonutmaluesckas, 5 b,
Ten +38 (0342) 502701, 502702, 502703, 502704, 504410, 504411
dakc +38 (0342) 502704, 502705

E-mail: microl@microl.ua support@microl.ua

Momunka! Henpunyctumunin 06'eKT rinepnocunaHHsA.

& g

Copyright © 2001-2019 by MICROL Enterprise. All Rights Reserved.

http://www.microl.ua e RIO-DIO16 e ver.103.04 e [IPMK.426439.082 P3 u3m. 1.07 25.11.2019


mailto:microl@microl.ua
mailto:support@microl.ua

3

COOEPXAHMWE

Ctp.
TOMUCAHUE MOLYJTIA ... e 4
U g F= Ee T E= LR oY o =Y T a Y - S 4
1.2 O60o3Ha4YeHne MOAYNS NPY 3aKa3€ N KOMMIIEKT MOCTABKM .....ceeiiurreresiurteeessireeesannreeessntenessnsneeessnsees 4
1.3 TEXHUYECKNE XAPAKTEPUCTUKN MOLYIIS 1eeeeereeeieiiiteiieeeeeesaautteeeeeaeeesaasstseeeeaeeesaansntaeeeaaessaantnsaeeeaaesssn 5
1.4 CpenctBa n3aMepeHus, UHCTPYMEHT U NMPUHALATENKHOCTM ....uvveireeeeeiaaiiiiieeeaeessaanneieeeeaaesssennnseeeeaaesess 6
1.5 MAPKVPOBKA U YITAKOBKA .......vvveeeieeeseiiiteteeetaeesasantateeaeaaessansteeeeaaesesaansstseeeeaeeeaaansnbaeeeaaesesansnssneeaaesens 7
2 PYHKLUMOHAJIBHBIE BO3MOXHOCTMU ... 7
3 KOHCTPYKUUA mMOoaOYINA U MPUHLUUM PABOTDI ..., 7
3.1 KOHCTPYKLIMS MOLYITS .. tettteeeiutetee ettt e ekttt e e sttt e e satt et e e et et e e 4k et e a4k e et e ekt bt e e 4 bt et e e s ebn e e e s nnn e e e s annneee s 7
3.2 HasHayeHne CBETOANOOHBIX MHOMKATOPOB ... ..uuuuuueununnnnnnnnnnnnnnnnnssnnnnsnnnnnnnnnnnnnnnnnnnnnns 8
3.3 PEXUMbBI PABOTBI MOLYIISI B CETM c..uuuvvvieeieeeisiutteeeeeseessaassstesesaaesssassssessseessssnssssssssseessamnsssssseseessnnnnns 8
3.4 PEXUMbBI PADOTBI MOLYIIST «.vvvveeeeeisiuutrreeseeeesaiisstseeeesesssaasstssseasesssaassssessseessssasssssssssesesaansssssseseeesannnns 8
3.5 MprHUMN paBOThl ANCKPETHDBIX BXOLOB ....eeeiiiuuttrrreereeeiiiutstrsreesesssasstnsssseeessssnsssssssssesesamnssssseeseesaannnns 9
3.6 MpuHUMN paboTbl ANCKPETHBIX BXOOO0B B PEKUME "CHETUMK" ....ooiviviiieieeeeeiiiirieeeee e e s e snnineeeeeeeeeennenes 9
3.7 MprHUMN pabOoTbl ANCKPETHDBIX BBIXOZOB ......uuvrririeeeeeeiiiutnteeeeeaesssastntnsssesessssasnsssssesesssnsssssssseeeeann 11
4 UCMNOJIb3OBAHUME MO HA3HAYEHUIO ..., 12
4.1 JkcnnyaTauMoHHbIE OrpaHUYEHNS! MPU UCTIONb30BAHMM MOLYIIS ..ccvuvreeeeiitieeeesiireeeasnteeeessnneeaesnnenas 12
4.2 MoaroToBKa MOLYNSA K UCMOMB30BAHMID .....cceeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaeas 12
4.3 KoHdurypupoBaHue moayns anckpetHoro Beoga/BbiBoga RIO-DIOL6 .........ccccvveeeeeeeiiciiiieeeeeenn, 13
Nl [oTo)=T=T o) = I Y [0V Y/ L SRR 16
5 TEXHUHMECKOE OBCITYXUBAHUE ... 17
5.1 OOLLME YKABAHMIS ..eeeeeeeiiiiiiieieeeeeessisittteseeeaesssasssstaseeaaeassasststesseaaesssaaststesaseeesssaaststesseaeesssaastnrneseaaeann 17
Lo 1Y o N oY=t o] = To 2 T Y SRR 17
6 XPAHEHUE U TPAHCIIOPTUPOBAHUE ..., 17
6.1 YCINOBUS XPAHEHMSA MOLYIIS «uttieteiuiiteteiitteeeattteeesstteee s sttt e e s ansbeeesaabb e e e s aasbe e e e anbbeeeeannbeeeeanbneeeennbnas 17
6.2 YCnoBuUst TPAHCMOPTUPOBAHUST MOYTIS ..ueveeeeiuiireeesitteeesautteaesantteaesaasbeeesasbeaesansbeeesanbeeesanbeeesannneas 17
7 TAPAHTUU UBFOTOBUTETIA ... 18
NMPUNOXEHMUE A - TABAPUTHbLIE U MPUCOEOUHUTEJIbHBLIE PA3SMEPDI ...... 19
NMPUNOXXEHUE b - NOOKITIOYEHUE MOAYJIA RIO-DIO16. CXEMbl BHELLHUX
COENUHEHMWMI.......... ..o e e 20
MpunoxeHne B.1 CXeMbl BHELUHNX COELMHEHMM .......ceeveieereeereereeeeeeesesesssesssesesssssssssssssssssssessrsssssssssnnnes 20
MpunoxeHne 6.2 Cxema nogkntioueHnsa NHTEPPENCA RS-485 .........oovvvvvviiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeaaaaees 22
NMPUNOXEHMUE B - KOMMYHUKALMOHHDBIE ®YHKLUUMWN....................cooeeii, 23
MPUNOXKEHNE B.1 OOBLUME CBEOEBHMS .......ccoiiiiiiieeee e e e eeitieeee e e e e e e ettt e e e e e e e e s et bt e e e e e e e s saababeeeeaaeeesnnnreeneeas 23
MpunoxeHue B.2 MporpammHo pgoctynHble perncTpbl RIO-DIO16 .......cooviiiiiiiieeieiiiiieeee e 23
MpunoxeHne B.3 MODBUS MPOTOKOT ....ccviiiiiiiiiiiieiiieeeieeeeeeeeeeeeeeeessesssssssesssssesssssssessessssssssersrsrsreresennne 25
MPUNOXKEHNE B.4 POPMAT KOMBHL ..eeevvviiiiiiiieieieiiieeeieeeeeeeeeeeeeeeseeeeeseeesesssesssssssssssessssssssssssssssrsssrsrsssnnnes 26
Mpunoxexue B.5 PekomeHgauum no nporpaMMmnpoBaHunio 0OMeHa AaHHbIMU C MOgYIEM
1 T 1 S 26

http://www.microl.ua e RIO-DIO16 e ver.103.04 e [IPMK.426439.082 P3 u3m. 1.07 25.11.2019



4

HacTosiliee pykoBOACTBO MO SKCNMyaTauuy npedHasHayeHo Ansi O3HaKoMIleHust noTpebutenen c
HasHayeHneM, MoAensiMU, MPUHUMUMNOM [OEWCTBUSl, YCTPOMCTBOM, MOHTaXOM, 3KChrnyatauuen u oGCnyxuBaHuem
MoAayns AuckpeTHoro BBoaa/sbiBoaa RIO-DIO16.

BHUMAHUE ! Mepep ncnonb3oBaHMem Moayns, noxanymcra, 03HakOMbTECh C
HaCTOSALLMM PYKOBOJCTBOM MO 3KCMnyaTauum.

MpeHebpexeHne Mepamy NPegoCTOPOXHOCTU W NpaBunamm
aKcnnyaTauMm MOXeT CTaTb MPUYMHON TPaBMUPOBAHWA MepcoHana unu
noepexaeHnsa obopynosaHus!

B cBA3M ¢ nocTtosiHHOM paboTo NO COBEPLUEHCTBOBAHMWIO
MoAayns, noBbILLAoLLEN ero HaaeXHOCTb 7] ynyyliatoLen
XapaKkTepUCTUKN, B KOHCTPYKLUIO MOTYT BbiTb BHECEHbI HE3HAYUTENbHbIE
N3MEHEHUS, HE OTPaXXEHHbIE B HACTOSLLEM U3daHUN.

1 OnucaHue moayns

1.1 HasHa4yeHune moayns

1.1.1 Mogynb guckpetHoro Beoga/BbiBoga RIO-DIO16 npegHasHaveH onsa npuema v npeobpasoBaHus B
undpoByto opMy cuUrHanoB AUCKPETHbIX AaTYMKOB, a Tawkke Ans POopMUPOBaHUSA AUCKPETHbIX YNpaBRstoLnUX
CUrHanoB Nno kKOMaHAam yrnpaBnsoLLEro KoMnbloTepa (KOHTponnepa).

1.1.2 Mogynb RIO-DIO16 npegHa3HavyeH ANS MOCTPOEHMSA pacnpefeneHHbiX CUCTEM KOHTpOmnsd W
yrpaBreHnsa TEXHONMOrnyeckumn obbektamu.

1.1.3 B mogynsax RIO-DIO16 wvcnonb3yeTcs UHTennekTyanbHas cuctema BblBOAA, rAe Kaxabln moayrnb
UMEET BCTPOEHHbIA MUKPOMPOLIECCOP, BbLIMOMHSIOWMA CBOM 3adadv W QyHKuMM no obpaboTke curHanos
He3aBUCUMO OT 6rioKa LieHTpanbHOro npoLeccopa KoHTporsifepa unmu KoMmnboTepa.

1.1.4 Mogynb RIO-DIO16 BbINOMHEH Kak caMOCTosiTENbHOE n3genve, MHPOPMaLUMOHHbIA 06MEH C KOTOPbIM
ocyulectngeTca no uHtepdericy RS-485 no npotokony MODBUS RTU, 4to nosBonsieT ucnonb3oBaTb €ro B
KayecTBe yAaneHHOro yCTpowWcTBa AMCKPETHOro BBOAa/BbiBOAA Mpu paboTe B COBPEMEHHBLIX CETSX ynpaBneHus u
cbopa nHdopmaumu.

1.2 O603HayYeHne moAayns Npu 3aKkase U KOMMIEKT NOCTaBKN

1.2.1 Moaynb 0603Ha4yaeTca cneayowmm obpasom:

RIO-DIO16-X-Y,
roe:

X - TMN BbIXOAHbLIX AUCKPETHbLIX CUTHaNoB:
T — TpaH3UCTOPHbIE BbIXOAbI,
P — pene.
Y — NONAPHOCTb NUTaHUS AUCKPETHbIX BXOAOB (06wWwun Bxoa)
1 - ogHoNonspHbIEe BXOAb! (C 06LLMM MUHYCOM),
2 - aByxnonsapHble BxoAbl (C 06LwmM noborn NongpHoOCTH)

MpumeyvaHums.

1. MNpu 3akase Mopynsa C ABYXMONSAPHbIM BbIMNOMHEHNEM MUTAHUSA OUCKPETHBLIX CUrHaNoOB, BO3MOXHO
NCNonb30BaHUe TOMbKO BHEWHe20 UCMOYHUKa MUMaHuUsl.

2.Mpwu 3akase moaynen RIO HyxHO yunTbiBaTh, 4TO knemmbl PLUM-5 n PLUM-5 , kK kOTOpbIM nogkniovaeTcs
nutaHve npubopa M UHTEPdENC, He BXOOST B KOMMIEKT MOCTaBKM M WX HYXHO 3akasbliBaTb oTaenbHo (bonee
JetanbHo o knemmax — cMm. npun. b.1, puc. B.2).

1.2.2 Komnnekt noctaeku mogyns RIO-DIO16 npuBeneH B Tabnuue 1.2.1.

Tabnuya 1.2.1 — Komnnekm nocmasku moodyns RIO-DIO16

O6o03Ha4eHune HaunmeHoBaHue Konu4yectBO
MPMK.426439.082 Moaynb auckpeTHoro BBoga/BbiBoga RIO-DIO16 1
MPMK.426439.082 NC Macnopt 1
MPMK.426439.082 PO PykoBoACTBO No aKkcniyartaumm 1*
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Tabnuya 1.2.1 — Komnnekm nocmasku modynsi RIO-DIO16

O603HaYeHune HanmeHoBaHue KonuuectBo
PC-4 Pasbem curHanbHbin 4koHT. PC-4 6
PWA-5 LUIMHHBLIM pasbem Ha DIN-penky 5koHT. PLUA-5 1

* - 1 ak3eMnnsap Ha nboe KONMYECTBO MOoAyNen Npu NOCTaBke B OAWH aapec

1.3 TexHM4YeCKMe XapaKTepucTuKun moayns

1.3.1 AuckpeTHble Bxoabl moaynsa RIO-DIO16

Tabnuya 1.3.1 - TexHu4yeckue xapakmepucmuku OUCKPemHbIX 8XOOHbIX CU2Hano8

TexHuUYecKasi XxapakTepucTmka

3Ha4yeHue

KonnyecTBo AMCKPETHbIX BXOO0B

8

- OdHononsipHbIe 8x00kI (C 06WUM MUHYCOM) :

OTKITKOYEHO

BKNKOYEHO

CwurHan normnyeckoro "0" — coctosiHne

CwurHan norndyeckon "1" — coctosiHme

0-7 B, oTpruaTensHOM NONsSPHOCTH
18-30 B, oTpuuaTensHON NONsSpHOCTH

- AeyxnonsipHbie 8x00b! (¢ obwum nobol nonspHocmu):

MuTtanue ANCKPETHbIX
BXOAHbIX CUrHanoB

CwurHan norudeckoro "0" — coctosiHue

OTKNKOYEHO 0-7 B, no6ow nonsapHocTH
CwrHan nornyeckon "1" — coctosHme 18-30 B, nobor nonsgpHocTn
BKNKOYEHO

BxogHow Tok (noTpebneHne no Bxoay) <10 mMA

Konuyectso cyeT4MKoOB 8

Pa3psagHoCTb CHETYNKOB 32 (4294967295)

MakcumanbHasa YactoTa cnegoBaHvsi UMNYNbCOB 5Ty

"anbBaHM4eckas pa3BdA3Ka ANCKPETHbIX BXOO0B

Bxoapbl ranbBaHN4YeCKN N30NMPOBaHbI OT BbIXOO0B 1
OCTasbHbIX Lenemn

1.3.2 [luckpeTHble Bbixoabl moaynsa RIO-DIO16

1.3.2.1 TpaH3UCTOPHbLIN BbIXOA,

Tabnuya 1.3.2 - TexHuyeckue xapakmepucmuku OUCKPEeMHbIX 8bIXOOHbIX MPaH3UCMOPHbIX CU2HaIo8

TexHun4Yeckasa xapaktepucTuka

3HaveHue

Konnyectso ANCKPETHbLIX BbIXO40B

8

Twvin BbIXOOA

OtkpbiTbi konnekTop (NPN TpaHsucTopa)

MakcumanbHoe HanpsiXeHne Kom MyTauuum

< 40 B nocTosAHHOro TOoKa

MakcumanbHbIN TOK Harpy3ku Kaxxgoro Bbixoga

< 100 MA

CwurHan norunyeckoro "0"
CwurHan norundyeckon "1"

Pa30MKHyT0€ COCTOSAAHME TPaH3UCTOPHOIO Krro4a
3aMKHyTOe COCTOAHME TPAH3UCTOPHOIO Krk4a.

Bug Harpysku

AKTUBHaS, WHOYKTUBHaA

[anbBaHMYeckas pasBs3ka

2 rpynnbl no 3 kaHana, a Takke Bbixogbl DO7 1 DO8
N30NMpPOBaHbl OT BXOAOB, NUTaHWSA 1 MHTepdeiica,
HanpshXeHne ranbBaHN4Yeckon pa3ssaskn He meHee 500 B

1.3.2.2 PenenHbIn BbIXoa

Tabnuya 1.3.3 - TexHuyeckue xapakmepucmuKuU OUCKPEeMHbIX 8bIXOOHLIX pesieliHbIX CU2Hano8

TexHuYeckasi xapakTepucTuka 3HauyeHune
KonunyecTBo AMCKPETHbIX BbIXOA0B 8
Tun BbiXoaa Mepeknoyatowme KOHTakTbl pene
MakcumanbHoe HanpskeHne KOMMyTaLmm 220 B

NnepeMEHHOro ToKa (OenCcTByrLIEE 3HAYEHME)

MakcumarnbHoe 3HaYeHue nepemMeHHOro Toka

< 5 A npu pesncTMBHON Harpyske
< 3 A npu nHaykTMBHOM Harpyske (cos®=0,4)

MakcumanbHoe HanpsikeHue KOMMYyTauuun
NOCTOAHHOIO TOKa

oT5Bno30B

MakcrmarnbsHoe 3HaYeHne NOCTOSIHHOIO Toka npu
KOMMYyTauUnu pe3nCTUBHOW Harpy3kon

oT10MAOO5A

CwurHan norunyeckoro "0"
CwurHan noruyeckomn "1"

Pa3oMKHYTOe COCTOSsIHME KOHTaKTOB pere
3aMKHYTOE COCTOsIHME KOHTAKTOB pene

[anbBaHn4eckas pa3BaA3ka

2 rpynnel no 3 kaHana, a Takke Bbixoabl DO7 n DO8
N30MMpPOBaHbl OT BXOAOB, MUTaHUSA U MHTepdeca,
HanpshkeHve ranbBaHM4Yeckon passsaskn He MmeHee 1500 B
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1.3.3 AnekTpuyeckune gaHHblie moayns RIO-DIO16

Tabnuya 1.3.4 - TexHu4yeckKue xapakmepucmuku 3/1eKmpornumaHusi U nompebrieHue
TexHu4YecKas XxapakrepucTuka 3Ha4veHue
HanpsikeHue nutaHus 24 B (ot 10 B go 36 B) nocTtosiHHOro ToKa
MoTtpebnsaembin Tok mogynst RIO-DIO16 | He 6onee 130 MA

Tabnuya 1.3.5 - TexHu4yeckue xapakmepucmuku 8HYMpeHHe20 UCMOYHUKa numaHus

TexHun4yeckas xapakTepucTuka 3Ha4veHue
KonnyectBo MCTOYHMKOB NMUTaHUS 1
BbixogHoe HanpsxeHwne 24 B
ToK Harpysku <40 A

1.3.4 NocnepoBaTtenbHbIN NHTepdenc RS-485

Tabnuuya 1.3.6 - TexHu4yeckue xapakmepucmuku nocredogamenibHo20 uHmepgetica RS-485

TexHun4yeckas xapakTepucTuka 3HauveHue
KonuyectBo npubopos [o 32 Ha ogHOM cermeHTe
MakcumanbHas gnuHa nuHum B o 1200 meTpos
npegenax o4HOro CerMeHTa cetu
[nanasoH ceTeBbix agpecos 255
Bug kabens Butas napa, skpaHvpoBaHHasa BUTas napa
MpoTokon cBsA3n Modbus pexum RTU (Remote Terminal Unit)
"anbBaHn4eckas pasBsska WHTepdenc ranbBaHN4ecky N30NNMpoBaH OT BbIXOLOB M OCTalbHbIX LENewn

1.3.5 Kopnyc. YcnoBusa akcnnyaTtauum moaynsa RIO-DIO16

Tabnuuya 1.3.7 - Ycnosus akcrinyamayuu

TexHnyeckasi xapakTepucTuka 3Ha4yeHune
Kpennexune mogyns Penbc DIN35x7,5 EN50022
"abapuTHble pasmepbl (BxLUXI) 117x23x129 mm
MoHTaxHas rnybuHa 130 mm
Pabo4as Temnepatypa oT muHyc 40 °C no 70 °C
TemnepaTypa xpaHeHus ot mmHyc 40 °C no 70 °C

YXIN 4.2 no FTOCT15150-69, oTHocuTenbHas BnaxHocTb oT 30 Ao

KnumaTtuyeckoe ncnonHeHne
80% 6e3 koHgeHcaunm Bnaru (npu Temnepatype +35°C)

ATmocepHoe gasneHue oT 84 go 106,7 klNa

Bubpauuns ¢ yactotom go 60 'y c amnnutygon go 0,1 Mm
MomelleHne 3aKpbiTOe, B3pbIBO-, NOXapobesonacHoe
[MonoxeHne Npy MOHTaxe Jlroboe

CTeneHb 3alnThl IP20 no FOCT 14254-96

Macca < 0,18 kr

1.3.6 CpegHee Bpemsi HapaboOTKM Ha OTKa3 C y4ETOM TEXHMYECKOro OBCNyXMBaHWS, pernameHTMpoOBaHHOIO
PYKOBOACTBOM MO 3KcnnyaTauuu, - He meHee Yyem 100 000 yacos.

1.3.7 CpeaHui cpok akcnnyaTauum — He meHee 10 net. Kputepuii JONyCTUMON rpaHuLbl SKCnnyataumm —
9KOHOMMYeCcKas HelenecoobpasHOCTb AarbHENLen SKenyaTaumm.

1.3.8 CpegHuii cpok xpaHeHus — 1 rog B ycnosusix no rpynne 1 FOCT 15150-69.

1.3.9 WM3onsauma anektpudeckux uenerr RIO-DIO16 oTHocuMTeNbHO kopriyca W mexay coboir npu
Temnepartype okpyxawouwen cpeabl (20 + 5) °C 1 oTHOCUMTENBHON BRAXXHOCTU Bo3gyxa A0 80% BblaepxuBaeT B
TeyeHve 1 MVHYTbl AENCTBUE NCMbITATENbHOMO HaNpPsXKeHNst NPakTUYeckn cuHycomganbHon copmel yactoton (50 +
1) Iy ¢ penicTByoWMM 3Ha4YeHnem 500 B.

1.3.10 MwuHMManbHO [ONYCTUMOE 3neKTpuyeckoe COMNpoTMBMEHME U3oNAUMM  Mpu  TemnepaType
okpyxatowen cpeabl (20 + 5) °C n oTHoCUTENbHOM BnaXxHocTh Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.

1.4 CpeacTBa U3MEpPEHUA, UHCTPYMEHT U NPUHAASIEXKHOCTHU

MepeyeHb NpUHaANEXHOCTEN, KOTOpble HEOBXOAUMbI AN KOHTPONS, PeryrvpoBaHusi, BbINOMHEHUA paboT
Nno TEXHUYECKOMY 06CnyXMBaHWUIO MOAYNs, NpuBeAeHsl B Tabnuue 1.4 (cornmacHo ACTY MOCT 2.610).

Tabnuya 1.4 - MepeyeHb cpedcme U3MePeHUsi, UHCmpyMeHma u npuHadnexHocmel, Komopbie Heobxo0UMbI rpu 06CyXUsaHUU
modyns RIO-DIO16

HanmeHoBaHune cpeAcTB n3mepeHus,
o HasnayeHue
MHCTPYMEHTA U NPUHAANIEXHOCTEN
1 BonbTmeTp yHuBepcanbHbin L300 KoHTpornb HanpsbkeHns nuTaHus
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lMpodomkeHue mabnuubl 1.4 - [NepeyeHb cpedcme U3MEPEHUs], UHCMpyMeHma u rpuHadnexHocmedl, Komopbie Heobxo0umMbl rpu
obcnyxusaHuu modyns RIO-DIO16

HanmeHoBaHue cpeacTB usMepeHus,
o HasHauyeHue
MHCTPYMEHTa U NpuHagnexHocTen
2 MeraommeTtp 94108 M3mepeHne conpoTMBNEHNS N30naLun
3 MNuHUeT MeauLUnHCKNn [poBepka Ka4yecTBa MOHTaxa
4 OTtBépTKa Pa3bopka kopnyca
5 Msarkas 653b OuncTka oT NbIN U rPsA3n

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka moaynsa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuuke ¢ pasamepamu cornacHo FOCT
12971, koTopas KpenuTcsa Ha BOKOBYIO CTEHKY KOpryca Moayns.

1.5.2 TnombupoBaHve Moayns NPeAnpuUATUEM-U3roToBUTENEM MpPU BbINYCKE W3 MPOU3BOACTBA He
npeaycMOTPEHO.

1.5.3 YnakoBka mogynsi cooteeTcTByeT TpeboaHuam FOCT 23170.

154 MO,D,yJ'Ib B COOTBETCTBMM C KOMMJIEKTOM MNOCTaBKM ynakoBaH COrfnacHO 4epTexXamMm npennpuAaTtna-
n3rotosuTend.

2 ®YHKUNOHalNbHbI€ BO3MOXHOCTHU

BbinonHsaemMble hyHKUNN:

- MNpuem 1 npeobpasoBaHue B LMPPOBYIO POPMY CUTHANOB ANCKPETHBIX AaTYNKOB;

- ®opMUpoBaHUE BbIXOAHbIX QUCKPETHbIX CUTHAMOB;

- BBOO AMCKPETHbIX CUrHamoB OT AATYMKOB C PasfUyHbIM TUMNOM BbIXOA4A («CyXOWM» KOHTAaKT, N-p-n
TPaH3MCTOP C OTKPbITLIM KOMNSIEKTOPOM, JTOTMYECKUIA CUrHan);

- BbiBOA4 AMCKpPETHbIX CUrHanoB C Pasnu4YHbIM TUMNOM BbIXOAda (TpPaH3WCTOp, TBEepAOTenbHOE pene,
NOrMyecknin curHan);

- CyeT Yncna uMnynbCoB BXOAHbBIX CUTHANOB C hyHKUMAMM CTapT, cTon, cbpoc;

- Beigaya no 3anpocy COCTOAHUSA BXOAHbIX U BbIXOAHbIX CUrHamNoB;

- YcTaHoBKa BbIXOA0B B 3aAaHHOe 6e3onacHoe CoCTosiHWE Mpu BKIOYEHUN NUTaHns. COCTOsIHWE BbIXOAHBLIX
YCTPONCTB MOCHe BKIYEHUsi MMTaHWs KOHUrypupyeTcs nonb3oBartenem;

- YcTaHoBKa BbIXOAOB B 3afjaHHoe 6GesonacHoe COCTOSiHWE B aBapuiiHbIX CUTyauusx. YnpasneHue
BbIXOOHbIMW YCTPOWCTBaMM NpU OTkase WMHTepPdENCHOro KaHana CBSA3W (CM. nmapameTp «TanWM-ayT OTCYTCTBUSA
obmeHa no ceTn nHTepdencHON CBS3N» ) KOHUIYpUpyeTCsa Nonb3oBarteneM;

- BoamoxHOCTb 3ameHbl Moayns 6e3 HapyLLeHWs LIeNOCTHOCTM CUCTEMbI MUTaHNA U MHTEPMENCHOW CETW.

- BO3MOXHOCTb MCNOMb30BaHWA MOAYNS B KayecTBe YAAneHHOro yCTPOWCTBa AMCKPETHOro BBOAA U
BblBOAA Npu paboTe B COBPEMEHHbIX CETAX ynpasneHus n cbopa nHgpopmaumn.

3 KOHCTpyKUMA Moayna n npuHUUN padoTbl

3.1 KoHcTpyKumMa moayns

BHewwHui B1A 1 pacnonoxeHve pasbemMoB MOAyns AUCKpeTHoro BBoAa/BeiBoga RIO-DIO16 nokasaHbl Ha
pucyHke 3.1.

Ha nepefHen naHenn moayns pasmeLleHb!:
- |/|H,EI,I/IKaTOpr pexnmonB paGOTbI N COCTOAHUA MOoaOynA,
- HpukaTopbl COCTOSHNA ANCKPETHBIX BXOAO0B U BbIXOA0B.

Ha Kopnyce Moaynsa pasMeLlleHbl NPpYy>XUHHbIEe pa3beM-KneMmMbl 0514 BHELWHUX COEeaNHEHNN.

Ha 3agHe naHenn Moaynsa ycTaHOBMNEH crneuuanbHbll  dukeupyowmin pasbem Ha DIN-penky,

o6pasylowuin ¢ ApYrMMyM pasbeMamy LUVHY, KOTOpasi No3BonseT ObICTPO OCYLECTBUTL MEeXaHW4eCKUA MOHTax U
OEeMOHTaX Moaynen.
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LUnHHBIN
pasbemM Ha
DIN-penky

PS5 \=i_

MpyXWHHbIE
pasbeM-KnemMmbl
PC-4

CseToanoaHble
NHOUKaTOPbI

PucyHok. 3.1 - BHewHul 8ud modyrnsa duckpemHoz20 8goda/ebigoda RIO-DIO16

3.2 HasHayeHMe cBeTOAMOAHBLIX MHAUKATOPOB
Ona wHOMkauum COCTOSIHMA MOAYNSA Ha MnepegHen naHenu ycrtaHoBneHbl Tpu cBetogvona PWR, ERR,
COM, kOTOpbl€ MHOULUMPYIOT pasHble pexmMbl paboTbl, HANVYNE NUTaHUS K HanudMe ownbok, a Takke CBETOoANOAbI
DI 1-8 1 DO 1-8, koTopble 0TOGpaxatoT COCTosIHME AMCKPETHbIX BxogoB DI1-DI8 n anckpeTHbix Beixogos DO1-DO8.

Tabnuya 3.1 — HasHa4yeHue c8emoduUOOHbIX UHOUKamopos

UnpukaTop UnpaukaTop LseT Cocrosnue CocTtosiHue moayns
cseTogmopa
CreTUTCS Mogynb B pemmmevpa60Tb| C NMonb30BaTENbLCKUMN
Mutanne ceTeBbIMM HacTporkamu. NnutaHme B Hopme
PWR PaboTa 3eneHbin | He cBeTtutCsa [Mntanne He nogaHo unu nutanne HE B Hopme
(Power) Muraer Moaynb B pexmmMe KoHUrypaumm ceteBbiX
napameTpoB
Own6 Ceetutcs OtcyTcTBMe cBsa3u. Moaynb B 6€30nNacHOM pexume
ERR (Ejrmro;()a KpacHbii | He cBeTtutcs Pa6ota mogynsi B paboyem pexume
Mwuraet OtcyTcTBHe cBsisu. Moaynb B paboyem pexume
COM WHTepdpenc KenTbiit He cBeTtutcs HeT o6MeHa no uHtepdeiicy _
(Interface) Muraet OOMeH gaHHbIMK NO MHTepdency
CoctosHue Ceetutcs [VCKpeTHbIN BXO B 3aMKHYTOM COCTOSIHUM
[1]...[8] ANCKpPEeTHbIX | 3eneHbin o
BXO/10B He cBeTtutcs [nCKpeTHbIN BXOA B pa30MKHYTOM COCTOSIHWM
CocTtosiHue Ceetutcs [VCKPETHbIN BbIXOA B 3aMKHYTOM COCTOSIHUM
[1]...[8] ANCKPeTHbIX | KpacHbin -
BLIXOZIOB He cBeTuTcs [NCKpeTHBIN BbIXO B PA30MKHYTOM COCTOSIHUM

3.3 Pexxumbl paboTbl Moayns B ceTu

Mogynb RIO-DIO16 MOXeT yHKUMOHMPOBaTL WM B pexume paboTbl C MNONb30BaTeNlbCKUMMU
ceTeBbIMM HaCTPOMKaMU W B peXXume KOHcurypauum ceteBbiX NnapaMmeTpoB.

B pexvme KoHurypauum ceTeBbix NapameTpoB CeTeBOW aapec npubopa — 1, ckopocTb o6meHa — 115200
6uTt/c. insi BXOAa B peXmMM KOHMUrypaLmm ceTeBbiX NapamMeTpoB HEOOXOANMO YCTaHOBUTL nepemMbliuky JP2. B aTom

pexuMe rosib3oBaTesl MOXET HacTPOWTb CETEBOW afpec M CKOpoCTb OBMeHa,

ncnonb3oBaHum 6onee ogHOro Moaynda B CETU.

3.4 Pexumbl pabotbl mogyns

4yTo Heobxooumo npu

Moaynb RIO-DIO16 moxeT paboTaTb B ABYX peXuMMax paboTel — paboyem nnv 6e3onacHoMm.
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B pabouyem pexume mMoaynb paboTaeT CornacHo ykasaHHbIM MpU KOHUIypupoBaHWM HAcTporikaMm, a no
ucTedeHUn TariMayTa 3anpoca Ha nepegHen naHenu HauMHaeT muratb ceeToamod ERR.

[ns HacTpOVKn HopMansHOro pexuma Heobxoanmo:

- B napameTtpe "Pexum pabotsbl mogynsa" BeibpaTh "0001 — HOpMmanbHbIA pexum",

- B napameTpe "KomaHaa crnexeHus 3a ceTbto" BbibpaTtb "0000 — oTkno4eH",

- B napameTpe "TavimayT 3anpoca” BbiCTaBUTb HEOOXOAUMOE 3HaYeHVe TanmayTa.

Be3sonacHbIn pexvM. PabotaeT COBMeCTHO C KOMaHZOW CriexXeHus 3a ceTblo. Ecnmn komaHaa cnexenns 3a
CeTblo BKIMOYEHa, TO NO UCTEYEHMN TalMayTa 3anpoca ANCKPETHbIE BbIXOAbI NepenayT B COCTOSHUE, yKa3aHHOe B
napameTpe "BesonacHoe nonoxeHve AMCKPETHOrO BbiIXxoAda B criydae obpbia cBasn" (cM. Tabn. B.1), a ceeToamon
ERR 6yaeT NoCTOAHHO CBETUTLCS.

[na HacTpowikn Ge3onacHoro pexvma Heobxoanmo:

- B napameTtpe "KomaHaa cnexeHus 3a ceTbio" BbibpaTh "0001 — BkMoYeHa ¢ aBTOMaTUYECKMM BO3BPaTOM
13 GesonacHoro nonoxeHus" unm "0002 — BkNoYeHa C BO3BpPaATOM M3 6Ge30MacHOro MOMOXEHUS MO CeTeBOW
KomaHge",

- B napameTpe "TavimayT 3anpoca” BbiCTaBUTb HEOOXOAUMOE 3HaYeHVe TanmayTa.

Mpun BbIGOpe onumn KoMaHabl criexeHns 3a ceTbio "0001 — BkNoYeHa C aBTOMATMYECKMM BO3BPaTOM U3
6e3onacHoro nmonoxeHuns" moaynb OyaeT aBTOMaTUYeCKU BO3BpaLLaTbCA B HOPMarbHbIA pexum paboTbl nocne
ob6paLleHus K Mobomy perncTpy ¢ BEPXHEro YpOoBHSI.

Mpu BbIOOpPE onuun komaHAdbl cnexeHuns 3a cetbto "0002 — BknioyeHa C Bo3BpaToM U3 GesonacHoro
MONOXEeHNsT Mo ceTeBOW komaHae" mModynb OyaeT Bo3BpallaTbCA B HOPMasbHbIA pexum paboTbl TONbKO mocne
3anucu C BEPXHEro YpOBHsi 3HadveHus "1" B peructp 3 "Pexum paboTbl moayns", a AWCKPeTHble Bbixodbl 6yayT
COXpaHATb CBOE COCTOSIHWE [0 TOr0 MOMEHTa, Moka Moaynb He OyaeT nepeBedeH 06paTHO B HOPMarbHbIA PEXUM
paboThbl.

MuHumanbsHoe 3HayeHue napameTpa "TanmayT 3anpoca" onpefenseTcs BEpPXHUM YPOBHEM.

3a Tanm-ayt oTcytcTBMS OOMEHa MNo CeTu WUHTEPENCHON CBA3N OTBEYAEeT CUCTEMHbIN CTOPOXEBOMN
Tanmep, KOTOPbIA MNO3BOMSET WUCKMYUTL aBapuiiHble CUTyauuu B Cly4vae, Korga HeMCrnpaBHOCTb BO3HMKaeT Yy
ynpasnsioLLero KomnetoTepa.

Peanusaunss cuctemMHOro CTOPOXEBOro TanWmepa BbIMMAAMT Ccregylowym obpasoM.  Ynpasnsaowmi
KOMMblOTEp nepuoanyeckn obmeHvnBaeTca uHgopmauven ¢ mogynem. Ecnm ovepegHolt o6MeH He NPOMCXOAUT B
onpedeneHHbI nepuoa BpeMeHu, MOAYNb CYATaEeT, YTO KOMMbIOTEP OTCYTCTBYET W MEepeBOAUT BCe CBOM BbIXOAbI B
6e3onacHble cocToaHus. JTO 3awmuiaeT ynpasnsemoe obopygoBaHVWe B aBapuiiHbIX CUTyauMsx M AernaeTt BCHO
cuctemy 6onee HageXHON 1 CTabUIbHOMN.

TarimayT 3anpoca pekoMeHayeTcs BblibrpaTb B 3aBUCMMOCTU OT KONMYECTBA CYUTHIBAEMbIX MapaMeTpoB B
cetn. TanmayT BbIGUpaeTcs npMMepHo B 2 pasa 6onblie 0T CyMMapHOro BPeMEHM 3anpocoB, KOTOPLIN MockinaeT
KOMMbIOTEP B CETW.

3.5 MpuHUMN paboThbl AUCKPETHbLIX BXOAOB

K mogynio RIO-DIO16 MOXHO MOAKMKYATL BOCEMb AUCKPETHbIX BXOOOB, CUrHamnbl M3 KOTOPbIX
obpabaTtbiBalOTCA C MOMOLLBIO COOTBETCTBYHOLWEro napametrpa "MuHuUmanbHas ANMUTENbHOCTbL MMMNynbca'
(FILTER). ®unbTp ucnonb3yeTcs Ans MNOAABMEHWs MOMeX, a Takke ANA nofasneHus «apebesra» KOHTaKTOB
(4acTbIX M3MEHEHUI COCTOSIHUSI OMCKPETHBIX BXOOOB M3-3a konebaHui koHTakToB). TO ecTb, Npu MCMOfb30BaHUU
OaHHoro dmnbTpa norudeckasa "1" copmumpyeTcs Ha BXoAe MOCHe UCTeYEeHUS BpeMeHW, YKa3aHHOro B JaHHOM
napametpe.

3.6 MpuHUMN paboTbl AUCKPETHBLIX BXOAOB B pexume "cyetymk”

B mopyne RIO-DIO16 kaxabli M3 OUCKPETHbIX BXOO4OB MOXET pabotaTb B pexunme 32-paspsagHoro
cuyeTymKa.

Cxema paboTbl cHeTYMKa AMCKPETHOIO CUrHana nokasaHa Ha pucyHke 3.2.

[Ona MOHWTOPWHra COCTOSIHUSI CYETYMKOB ucnonb3yeTcs napameTtp "CocrtosiHme cuetumka" (Mode),
KOTOpPbIA MOXET NPUHUMaTL cneaytoLlmne 3HavyeHus:

0 — STOP: cyeTUYMK HAaXOOUTCH B peXMME OCTaHOBKM cHeTa (CM. NYHKT 4);

1 — RUN: cYeTUYMK HaxXoaUTCA B PEXMME HAKOMMEHUS BXOAHbLIX CUTHANOB (CM. MyHKT 3);

2 — RESET: cbpoc cyetunka. Nocne 3anucu B pernctp "CoctosHme cuetymka" 3HaveHns "2" npovcxogut
€ro aBTomaTnyeckoe obHyneHune (CM. NyHKT 5);

4 — OVERFLOW: nepenonHeHne c4yeTymka. 3HayeHMe YCTaHOBWUTCS, €CNM BKITHOYEHO OrpaHuyeHue
cuyeTymka (CM. NyHKT 6);

5 — OVERFLOW+RUN: nepenonHeHne cyeTymka. 3HavyeHne yCTaHOBUTCS, €CININ OTKIIOYEHO orpaHuyeHne
cuyeTymka (CM. NyHKT 6).
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CrapT cyeTa cyeTyMKa MOXET HaYMHATLCA UMK C HYMSA, UK C NPeAyCTaHOBMEHHOro 3HadeHus. [nsa crapta
C NpedyCcTaHOBIEHHOIO 3HayeHWsi HeobXOAMMO YCTaHOBWUTb ITO 3HayeHuMe B perucTpbl "3HayeHwe cyeTymka
(Mnagwun pernctp)" n "3HaveHne cyeTymKa (CTapLumnin permcTp)”.

COUNTER

6/ limit OXFFFFFFFF

: —— |
—
Dl ‘ ‘ 4) STOP
e 2) EDGE ‘

®
1) FILTER I

PV ~
or| —(3) START 5) RESET r -

START: MODE=1 or DI,=1
or PWR_ON

STOP: MODE=1 or DI =1

RESET: MODE=1 or DI,=1 ‘
or read COUNTER VALUE

PucyHok 3.2 — Cxema pabombl cyemyuka

Ha pucyHke 3.2 npuHATHI criegyrowmne 0603HaYeHUs:

1. MnHumanbHasa gnutenbHocTb umMnynbcea (FILTER). ®unbTp ncnonb3yeTcs Ans NogaBrneHns nomMex, a
Takke ANng nogaeneHust «apebesra» KOHTAKTOB (YacCTblX WM3MEHEHWA COCTOSIHUSI OUCKPETHbIX BXOOOB M3-3a
konebaHui KOHTaKToB).

2. BbigeneHue cpoHTa (EDGE). CyeTunk MoxeT paboTaTb B TPEX pexunmax cyeTa:

- N0 nepeaHeMy OPOHTY, TO €CTb NPU U3MEHEHUN ANCKPETHOrO curHana ¢ normdeckoro 0 Ha noruyeckyto 1,

- N0 3agHeMy (PPOHTY, TO eCTb NPU N3MEHEHNW AUCKPETHOrO curHana c nornyeckon 1 Ha norudeckun 0,

- B oboux HampaBreHusix, TO €CTb CYET MPOMCXOOUT KaK MpU U3MEHEHUW [OUCKPETHOrO CurHana c
nornyeckoro 0 Ha normyeckyto 1, Tak 1 Npy 3MeHeHnn ¢ normdeckon 1 Ha norudeckmn 0.

3. CtapT cyeTa (START). CurHan ctapTta cyeTymka MOXeT ObiTb Tpex BUOOB:

- CcTapT no ceTeBoW KoMaHae. [nsi aToro HeobGXOAMMO C BEPXHEr0 YPOBHS YCTAaHOBUTb B peructp
"CocTosiHne cyetumnka" (MODE) 3HaveHue "1";

- CTapT MNpu BKMAYEHUM NuTaHus. [Ons atoro Heobxogumo B napameTtpe "Pexum crtapTa cuyetumka"
ycTaHoBUTbL 3HauyeHne "1". MNpu saTom B pernctpe "CocTosiHne cyeTymka" OyaeT aBTOMaTU4eCKU yCTaHaBMnMBaTbCS
"1" cpasy nocrie BKIIOYEHUSA NMUTaHUS;

- CTapT Mo curHany ¢ AMCKpPeTHoro Bxoda. Ans atoro Heobxoammo B napameTpe "Tun curHana CTAPT
CYETA cueTumka" yCTaHOBUTb 3HA4YeHWe, KOTOpoe OydeT COOTBETCTBOBATb HOMEPY AMCKPETHOro BXoAa, Mo
CUrHamny KOToporo Heo6xoamMMo 3anyckaTb CHETHMK.

4. OctaHoBKa c4eTa (STOP). CurHan ocTaHOBKM CHETYMKA MOXET ObITb ABYX BUAOB:

- OCTaHOBKa MO CeTeBOM KOoMaHae. [ns 3Toro HeobxoaAMMO C BEPXHEro0 YPOBHS YCTAaHOBWUTb B PErUCTP
"CocTtosiHue cyetumnka" (MODE) 3HaueHue "0";

- OCTaHOBKa MO CUrHany ¢ AUCKpeTHoro Bxoaa. [Anga atoro Heo6xoammo B napameTtpe "Tun curHana CTOMN
CYETA cuetumka" yCTaHOBUTb 3HA4YeHWe, KOTOpoe OydeT COOTBETCTBOBATb HOMEPY [AMCKPETHOro BXoAa, Mo
CWUrHamny KoToporo HeobxoaumMo ocTaHaBNUBATbL CHETHUK.

5. Copoc cyeta (RESET). CurHan cbpoca cueTumka MOXeT ObITb TPEX BUAOB:

- cbpoc no ceTeBoW KoMaHZe. [ns 3Toro HeobGXOAMMO C BEPXHErNO0 YPOBHSA YCTAHOBWUTb B PErUCTp
"CocTosiHne cyetumka" (MODE) 3HaueHue "2". [pu 3TOM cHeTYMK aBTOMaTMYECKN nepenaeT B pexum STOP;

- cbpoc nocne cuMTbIBaHMS 3HaYeHUst cyeTumka. [ns aToro HeobxoamMmo B napameTtpe "Pexum cbpoca
cyeTyMKa" yCcTaHOBUTb 3HayveHue "1". 3HavyeHue cyeTumka OGygeT aBTOMATUYECKN OBHYNSTLCA MOCME CYMTbIBAHMS
CTapLUero peructpa 3HavyeHust cyeTymnka (pernctp "3HaveHune cueTumka (ctapwwmi pernctp)”). Mpm aTom cocTosiHve
cyeTyMKa He U3MeHUTCS;

- cbpoc no curHany c AuckpeTHoro Bxoda. [ins atoro Heobxogumo B napameTpe "Tun curHana CBPOC
CUYETA cueTumka" yCTaHOBWUTb 3Ha4yeHue, KoTopoe OyaeT COOTBETCTBOBATb HOMEpPY AMCKPETHOro Bxoda, Mo
CWrHamny KoToporo Heobxoanmo copackiBaTe cHETYUK. [1pu 3TOM COCTOSIHME CHETUYMKA HE UBMEHMUTCS.

6. OrpaHu4yeHue cyetymka (LIMIT). S3HaueHne cueTunka MoxeT ObiTb ABYX BUOOB:
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- orpaHunyeHHbIM. [Ins aToro Heobxogumo B napameTtpe "Pexum cyeTa cyeTyMKa" yCTaHOBUTb 3HAYeHWe
"0". lMpu 3TOM nocrne [AOCTUKEHUS CYETYMKOM 3HadeHus "4294967295" cuyeT ocTaHOBUTCH, a B peructpe
"CocTtosiHne cyetumnka" (MODE) aBTOMaTU4YeCKN yCTaHOBUTCA 3HaYeHue "4";

- HeorpaHumyeHHbiM. [lna atoro Heobxogumo B napametpe "Pexum cyeta cyeTyMka" yCTaHOBUTb
3HauyeHne "1". [pu 3TOM Nocne OOCTMKEHUSI CHETUMKOM 3HayeHus "4294967295" 310 3HayeHne oBHynuTCcAa u cyet
HayHeTcs ¢ "0", a B pernctpe "CoctosiHue cyeTynka" (MODE) aBTOMaTM4eCKM YCTAHOBUTCH 3Ha4eHne "5".

3.7 NMpuvHUMN paboTbl AUCKPETHbLIX BbIXOAOB
K mogynio RIO-DO8 annapaTHO MOXHO NOAKMIOYUTE BOCEMb ANCKPETHBLIX BbIXOAOB.

B mopyne MOXHO HacTpouTb COCTOSIHME AWCKPETHBLIX BbIXOOOB MPU BKYEHWM MUTaHWA (napameTp
"CocTosiHMe OUCKPETHbIX BbIXOAOB Mpu BkNtoyeHun nutanua": 0000 — nocnegHee coctosiHue, 0001 — BbIxopg,
oTkntoyeH, 0002 — BbIXOA BKIOYEH).

BbIxogHOM curHan OUCKPETHbIX BbIXO4OB MOXET ObiTb CTaTUYECKUM MMM MMMYMbCHBIM (AUHAMWYECKUM) C
3afaHHOM AnuvHow wumnynbca. [lpu cTaTMYeckoM BbLIXOAHOM CWrHame Jiormyeckoe YCTPOWCTBO opmupyeT
FIOrMYECKY0 eauHULY [0 TOro BPEMEHW, MoKa PerucTp COCTOSIHUS OWCKPETHOro Bbixoga He OyaeT M3MeHeH cC
BEPXHErO YPOBHS.

Mpn WMMNYNbCHOM BbLIXOOHOM CWUrHane perncrtp COCTOSHUSA [AMCKPETHOro Bbixoga OyaeT coxpaHsiTb
NOrMYECKY0 €AMHULY Ha MPOTSHKEHUN BPEMEHW, yKa3aHHOM B peructpe "[AnutenbHOCTb MMMynbCa BbIXOAHOMO
ycTporctea" (cM. npun. B.1), nocrne 4ero camocTosiTeNnbHO NepenaeTt B COCTOsiHUE normdeckoro 0.
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4 Achonb30oBaHue No Ha3HaA4YeHuro

4.1 3KCI'I.I1yaTaL|VIOHHbIe orpaHuyeHus npu ncnonb3oBaHUn Mmoayns

4.1.1 MecTto yctaHoBku mogynst RIO-DIO16 fonmkHO oTBeYaTh criegylowum yCrnoBUsM:

- obecneymBaTb yAob6HbIE YyCNoBMSA ANs 06CnyXMBaHNS U AEMOHTaxa,;

- Temnepatypa W OTHOCUTENbHas BaXHOCTb OKPYXaloLero BO3dyxa [OSMKHbI COOTBETCTBOBATH
TpeboBaHUSAM KNMMaTUYECKOro NCMONHEHNS MOAYNS;

- OKpyXatLias cpefa He JOrKHa cofdepxaTb TOKOMPOBOAALLMX NMPUMECeN, a Takke Nnpumecew, KoTopble
BbI3bIBAOT KOPPO3MIO AeTanen Moayns;

- HanpsXeHHOCTb MarHUTHbIX NOMeW, BbI3BAHHbLIX BHELLHMMMW UCTOYHWKAaMKN NepeMeHHoro Toka yactotoun 50
"4 M BbI3BAHHbLIX BHELLUHMMW MCTOYHUKAMM MOCTOSIHHOTO TOKa, He AoMKHa npesbiwaTtb 400 A/m;

- napameTpbl BUOpauum A0MmKHbI COOTBETCTBOBATbL McNonHeHuto 5 cornacHo FOCT 22261.

4.1.2 lMpwu akcnnyatauum Mogyns HeobxoanMO UCKMYUTL!
- nonagaHne TOKONPOBOAALLEN NbINN UMW XUAKOCTU Ha NOBEPXHOCTb MOAYIS;
- HanMune NOCTOPOHHUX NPeaMeTOoB BO6MM3n MOAYNS, yXyALaoLWmnX ero eCTeECTBEHHOE OXnaxaeHuve.

4.1.3 Bo Bpems akcnnyaTaumMm HeoGXoauMo CrneauTtb 3a Tem, YTobbl NoACOoeANHEHHbIE K Moaymo NpoBoaa
He nepenamMbIiBanuncb B MeCTax KOHTaKTa ¢ KneMMamy U He UMENU NOBPEXAeHUI U30MALIUN.

4.2 NMoaroToBKa MoAyns K UCNOSIb3OBaHUIO
4.2.1 Oceobogute Moaynb OT yNakoBKM.

4.2.2 MNepepn Hayanom MOHTaXa MOAYNS Heo6XoAMMO BbIMOMHWUTL BHELUHUA OCcMOTp. [pn aTtom obpaTuTb
0cobeHHOe BHUMaHNe Ha YNCTOTY NOBEPXHOCTUN, MapKMPOBKN N OTCYTCTBME MEXAHUYECKMNX NMOBPEXOEHNN.

4.2.3 YctaHoBuTe moaynb Ha DIN-penbc cornacHo pucyHky 4.1:
1 ycTaHOBWTE BEPXHIOID YaCTb MOAYNSA Ha pernbC;
2 noBepHWTE MOAYSb BHU3 A0 3alLeNKMBaHUS.

7 2

PucyHok 4.1 — Cxema kpenneHusi Mmodyrsi Ha DIN-pernsce

4.2.4 BHUMAHME!!! Tlpn nogknioveHun mopynsa RIO-DIO16 cobrogath ykasaHus mep GesonacHocTu
pasgena 6.2 HacTosILLEN UHCTPYKLUU.

425 KabenbHble cBs3M, coeguHsawwmMe wmoaynb RIO-DIO16, nogkniovarTcsa 4Yepes  KnemMmbl
coeuHUTENbHbIX pa3beMoOB B COOTBETCTBMM C  TpeboBaHusmu pevictBylowmx "lpaBun  ycTponcTea
ANEeKTPOYCTaHOBOK".

4.2.6 lNopaknioyeHne BxoOoB-BbixogoB kK Moayno RIO-DIO16 npou3BogaT B COOTBETCTBMM CO CXeMamu
BHELLHMX COEQUHEHWNI, NPUBELEHHbIX B NPUNOXEHUN bB.

4.2.7 Tlpyn NOAKMIOYEHUN JNUHUA CBSA3M K BXOAHBIM M BbIXOAHBLIM KeMMaM MpUHUManTe Mepbl Mo
YMEHbLUEHUIO BIUSHUA HaBeAEHHbIX LUYMOB: UCrofb3ylime BXOAHble U (MNW) BbIXOAHbIE LUyMOnogaBnsiolme
dunbTpbI (B T.4. CETEBLIE), LUYMONOAaBNsowme GunbTpbl Ans nepndepunHbIX YCTPOUCTB.

4.2.8 He gonyckaeTtcst o6beauHsaTb B 04HOM Kabene (kryte) uenu, no KOTopbiM NepeaarTcs aHanoroBble,
WHTEP(ENCHbIE CUrHAMbl U CUMbHOTOYHbIE CUTHANbHbIE WM CUIBHOTOYHbIE cuMoBble Lenu. Ons ymMeHblueHus
HaBeAEHHOro LyMa OTAENUTE NMHUWM BbICOKOrO HAaMpPSHKEHWUST UMW NIMHUK, NPOBOASLLNE 3HAYUTENbHbIE TOKM, OT
OpyrMx nuHUR, a Takke u3beraTe napannenbHoro wunyv obLero MOAKMOYEHUS C JNIUHUSIMU NUTaHUS npu
NOAKIIOYEHUN K BbIBOAAM.
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4.2.9 HeobxoaMmocTb 3KpaHMpOBaHWsi kabenen, no KOTOpbIM nepepaeTcss WHopMauusi, 3aBUCUT OT
ONnHbI KabenbHbIX CBA3E/ M OT YPOBHS MOMEX B 30He Mpoknagku kabensi. PekomeHgyeTcsi Mcnonb3oBaTb
usonupytoLmne Tpyokn, kKaHarbl, NOTKA UNN 3KPAHUPOBaHHbIE NUHUW.

4.3 KoHdmrypmnpoBaHme moaynsa auckpeTtHoro BeBoga/BbiBoga RIO-DIO16

Mopynb auckpeTtHoro Beopa/BbiBoga RIO-DIO16 koHUrypupyeTcsa Yepes ranbBaHUYecKU pasfeneHHbIn
uHtepderic RS-485 (npotokon ModBus).

KoHdpurypuposaHne moayns ocylectenseTcs ¢ nomoLbto nporpammHoro naketa MUK-KondourypaTop.
MapameTpbl KoHDUrypaumm mogyns RIO-DIO16 coxpaHATCS B 3HEProHE3aBUCUMOW NamMATU.

Moaynb  AWUCKpeTHOro BBoaa/BbiBoga RIO-DIO16  kKoHdumrypupyeTtca B  cneayloLen
nocneaoBaTeNbHOCTU:

MpumeyaHue. Mogynb RIO-DIO16 noctaBnseTcsa 3aka3umky C yCTaHOBMNEHHOM nepembldkon JP1 (pexum
KOHpurypauum ceTeBbix NapameTpos, 6onee nogpobHo cm. n.3.3).

4.3.1 Nogkntountb Mogyne RIO-DIO16 no uHtepdericy RS-485 (pasbem X7) yepes 6ok npeobpasoBaHus
curHanoB wuHTepdericoB blI-52 (RS-485 «» USB) wnu BlI-485 (RS-485 «» RS-232C) Kk KOMMblOTEPY.
PekomeHaoyemasn cxema nogknioveHusa nHTepdenca nokasaHa Ha pucyHke b.2.

4.3.2 MNopaTb NUTaHMe Ha Moayrb AMCKpeTHOro Beoaa/BbiBoga RIO-DIO16. Mpu aTOM JOMKEH 3aCBETUTBLCS
nHamkatop PWR.

4.3.3 3anyck MUK-KoHdurypaTopa

3anyck koHdurypatopa MIC-Configurator BbinonHsetcs Bbibopom n3 MeHio "Tlyck" cOOTBETCTBYHOLLETO

spnbika (Myck » MNporpammbl » Microl » Mic-Configurator » MIC-Configurator). OkHO nporpaMmmMbl NpMBEAEHO Ha
puc. 4.2.

PucyHok 4.2 — OkHo 3arycka MIC-Configurator

4.3.4 Tonck moayns B ceTu

Ona novcka mopyns HeobxoauMo HaxaTb kHonky «[llouck» (1), mocrne 4yero Ha akpaHe oTobpasuTcs
OManoroBoe OKHO «[JOCTynHble YCTPOWCTBay». B AaHHOM MeHI0 OCyLLeCcTBNAETCA NOMCK NpubopoB, NOAKIIOYEHHbIX K
BbibpaHHomy COM nopTy 1 paboTaloLmx Ha yka3aHHOM ckopocTy obmeHa. [Ins novcka Heo6XxoaAMMO HaxaTb KHOMKY
«Mowuck» (2), nocne yero B MHpOPMALMOHHOM OKHe OyayT BbiBeAEHbl AOCTYMHbIE YCTponcTBa (cM. puc 4.3). Nanee
Heo6X0AMMO WY ABOWHBLIM KIMMKOM MbILWM MO HaWAEHHOMY YCTPOWCTBY, UNU Haxas knasuwy "PepaktmpoBatb” (3),
noaTeepanTb (4) 1 cuntatb napameTpbl Moayns (5).

MpumeyaHune. Ecnv moayne He HangeH B ceTu, TO He06X0AMMO NPOBEPUTL NPaBUIIBHOCTb MOAKMIOYEHUS
MHTepdenca.
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PucyHok 4.3 — [Mouck docmyrHbIx ycmpolicme u cHumbigaHue napamempos Mooysisi
4.3.5 PepaktupoBaHue KoHdurypaumm
[ns pefakTMpoBaHusi CETEBbLIX NapaMeTpPoB M PEXMMOB paboTbl Moadyns B okHe 1 Heobxogumo BbIGpaTb

OfAMH U3 cooTBeTCTBYOWMX G6rokoB ("Briok ceTeBoro o6meHa", "Pexumbl Mogyns"), nocrne Yero B okHe 3 OTKpOHTCS
Heobxo4uMble napameTpbl.
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PucyHok 4.4 — PedakmuposaHue KoHghuaypauuu
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B gaHHbIX 6iokax KOHUrypupytoTes:

1. Pexxumbl paboTbl Moayns (6nok "Pexumbl mogyns'):
- Pexum paboTbl mogyns;
- KomaHga cnexeHus 3a ceTblo;
- TanMm-ayT oTcyTCTBMA OBMEHa no ceTw.

2. CeTeBble HacTpolku (6nok "bBriok ceTeBoro oomeHa"):
- CeTeBoM agpec;
- CkopocTb 0B6MeH3;
- KoHTponb yeTHOCTY;
- Cton 6ur.

[ns pegakTMpoBaHUs napameTpoB AWCKPETHbIX BXOAOB MOAyNsA B OkHe 1 Heo6xoauMmo BbiGpaTb OAMH K3
6nokos ("Hactpowikun DI1"+"HacTtpoviku DI8"), nocne 4ero B OkHe 2 OTKPOKTCH HeobxoanMble napameTpbl:

- ObpaboTtka DI1 — MMHMManbHasa ANMTENbHOCTb MMMNYyNbCa BXOAHOMO curHana, (opoHT mmnyrbsca
BXOQHOrO curHana (anst UsMeHeHUst AaHHbIX napameTpoB Heobxoammo BbiOpaTb 6rok "O6paboTka DI1" B
OKHe 2, nocne 4ero B OkHe 3 OTKpPOeTCH nore Ang BBoga HeobxoanMOoro 3HayeHus);

- Pexxum ctapta cyetuuka 1 (Mepekntoyartens 1);

- Tvn curnana CTAPT CYETA cuetumka 1 (MepekntovaTens 2);

- Tun curHana CTOIM CHETA cuetuuka 1 (Mepekntovatens 3);

- Pexnm cbpoca cuetumka 1 (Mepekntoyartens 4);

- Tun curHana CBEPOC CYETA cuetuuka 1 (Mepekntoyartens 5);

- Pexnm cueTta cuetumka 1.

[nsi pegakTpoBaHus NapaMmeTpoB OUCKPETHBIX BbIXOO40B MOAYNs B OkHe 1 Heob6xoammo BeibpaTe OAuH K3
6nokoB ("HacTtpowikn DO1"+"HacTtpovikn DO8"), nocne 4ero B OkHe 2 OTKpOKTCA Heobxoammble napameTphbl:
- BesonacHoe nonoxenne DO B cnyyae obpeisa cBAsm (MNepekntovaTens 1);
- CoctosiHme DO npu nogaye nutaHus (Mepekniovatens 2);
- OAnutenbHOCTb MMNynbca BbixogHoro ycrtponctea DO (ons nameHeHWss OaHHOro napameTtpa
Heobxoammo BblbpaTtb 6nok "CurHan DO" B okHe 2, nocre 4ero B OkHe 3 OTKpoeTcs none Ans BeBoAa
Heo6X0AMMOro 3Ha4YeHUst).

MpuMeyaHue. Mocne 3aBeplIeHUs BHECEHUIN W3MEHEHWA B HACTPOMKM HeoBXoaWMo sanucatb W
COXpaHWUTb KOHUrypaLmio Moayns (HaxkaTb KHOMKy "3anucaTtb KOHUrypaumio”, 1 B OTKPLIBLUEMCS] OKHE YCTAHOBUTb
ranoyky "CoxpaHuTb MONb3oBaTeNbCkMe HACTPOWKW'), MHAYe Mocrie OTKIYEHUs] MUTaHUS HACTPOMKW Mopyns
OCTaHyTCsl NPeXHUMU 6E3 U3MEHEHNSI.

4.3.6 NameHeHMe ceTeBbIX HACTPOEK MoAayns
Mopynb RIO-DIO16 noctaBnseTcs 3aka3uyuky C CeTeBbIMWM HAcTpoOMKaMu no ymonyaHuio (tabnuua 4.3.6).
Ecnu B ceTn npegycmartpuBaeTca ogHOBpeMeHHasi paboTa HECKONMbKUX MOZyNew, TO KaXaoMy U3 Hux Heobxoammo

npucBOUTL CBOW agpec.

Tabnuya 4.3.6 — Hacmpodlku no ymonyaHuro uHmepgpetica RS-485 modynsi RIO-DIO16

HaumeHoBaHue napameTpa 3HauyeHue
CeTeBon agpec (Homep Moayns B CeTu) 1
CkopocTb 06MeHa 9 — 115200 6ut/c
KoHTponb YyeTHOCTM 0 — 6e3 KOHTPOISAA YETHOCTH
Cron 6ut 0 — 1 cTon 6uT

M3meHeHne ceTeBbIX HaCTPOEK Moayna nNpoucxoguT TOJNbKO B pexunme KOH(bMpraLI,I/II/I ceTeBbIX
napameTpos crneayownm o6pa30M:

4.3.6.1 OGecTounTb MOAYrb, CHATb C LUMHbI U YCTaHOBUTbL nepemblyky JP2 (puc. 4.5), nocne uero
YCTaHOBUTb MOAYNb 0OpaTHO Ha LWuHy. Moaynb neperaeT B peXuM KOHUrypaumum ceTeBblX HAacTpPoekK, 0 YeM byaet
cBMOETENbLCTBOBATL Muranve ceetoamona "PWR" Ha nepeaHen naHenu npubopa.

4.3.6.2 B okHe pegakTpoBaHns napameTpoB HaxaTb KHOMKy "Briok ceTteBoro obmeHa" (cM. puc. 4.4).

4.3.6.3 Nocne aToro OTKPOKTCHA ceTeBble NapaMeTpbl MOAYS.

4.3.6.4 TlpousBecTn HeobXxoAuMMble W3MEHEHWUS B HACTPOWKax, Mocrne 4ero 3anucate WM COXPaHWUTb
KOHUrypaumio Moayns (HaxaTtb KHOMKy "3anucaTtb KOHurypaumio”, 1 B OTKPbIBLUEMCS OKHE YCTaHOBUTb ranouky
"CoxpaHuTb nonb3oBaTenbCKMe HaCTPOMKK").

4.3.6.5 ObecTO4MTb MOAYMb, CHATb C LUMHbI U Pa3oOMKHYTb Mepembldky JP2, nocrne 4ero ycTaHOBWTb
npnbop o6paTHO Ha LINHY.

4.3.6.6 B MWK-KoHdurypaTope HaxaTtb KHOMKy "[ocTynHble ycTtponctea" (cm. puc. 4.4) n npounsBecTn
MOMCK MOAYINS COrnacHo nyHkTy 4.3.4.

4.3.6.7 Mogynb JOSKEH ONpeaennuTbCs B CETU C HOBbIMU CETEBLIMM HACTPOMKAMU.
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JP2

PucyHok 4.5 — [NonoxeHue nepembidku JP2 Ha rnname mMooyrs (Kopryc MoOysisi CHSIm)

4.4 MpoBepka moayns

[ns npoBepkn Moaynsi Ha NaHen MHCTPYMEHTOB HaXXMUTE KHOMKY BbI30Ba OKHa NpoBepku (CM. puc. 4.6).

S

1| p—
Vi /

s S

-
& Npoeepxa

R=RUN, S$=STOP RS =RESET

) OFFLine
OFFLine

PucyHok 4.6 — [Nposepka modyns

4.4.1 TpoBepkKa AUCKPETHbIX BXOA0B

4.4.1.1 Haxwvunte kHonky "OFFLine" anst nepexoda B OHMNaMH-peXMM MOHUTOPUHIa COCTOSTHUS OUCKPETHbIX
BXOZOB W CHETYMKOB (HaANWUCb NPU 3TOM M3MeHuTcst Ha "ONLine").

4.4.1.2 B okHe (1) MHAMUMPYETCS COCTOSIHWE ANCKPETHOrO BXOAa.

4.4.1.3 B okHe (2) vHamumpyeTcsa cocTosiHue cdyetymka: "R" (RUN) — cuyeTuMK HaxoguTCs B pexume
oTcyeTa, "S" (STOP) — cHeTUMK HAXOAUTCS B PeXMME OCTaHOBKU cYeTa.

4.4.1.4 Ecnn CYETYMK HaxoOMTCsi B peXuMme OCTaHOBKW, TO NepeBeauTe ero B pPexuMm oTcyeTa, Haxas
KHOMKy (2) "S" (Hagnuck npy 3TOM U3MeHUTcs Ha "R").

4.4.1.5 TlopanTe [OUCKPETHbIM CUrHaANm Ha BXxo4 Moaynsa (nogkntoyeHne — cM. npun. B.2) un
NPOKOHTPONUpyMTe cpabaTtbiBaHMe OUCKPETHOro Bxoga B oOkHe (1) (COCTOsiHME OKHa [OMKHO Mepuoamnyecku
U3MEHATBLCS ¢ cocTosHMA "Bkn." Ha "OTkn.") unn Ha nepegHen naHeny moayns.

4.4.1.6 B okHe (4) 4OMKHO HavaTb HakannuBaTbCHA 3HAaYEHNE cYETHMKA.

4.4.1.7 Haxmute kHonky "RS" (RESET). CyeTunk Npu 3TOM JOMMKEH OOHYNUTLCS, @ COCTOSIHUE KHOMKK (2)
"R" (RUN) gomxHO aBTOMaTU4eCKu NepenTn B cocTosiHme "S".

http://www.microl.ua e RIO-DIO16 e ver.103.04 e [IPMK.426439.082 PO u3m. 1.07 25.11.2019



17

4.4.2 TNlpoBepKa ANCKPETHbIX BbIXOAOB

4.4.2.1 Ina npoBepKn ANCKPETHLIX BbIXOAOB NepenauTe Ha Bknaaky "DO", koTopas pa3MelleHa B BEPXHEM
npaBoM Yriy OKHa NpOBEPKMU.

4.4.2.2 Haxmute kHonky "OFFLine" ana nepexoaa B OHNaNH-peXMM MOHUTOPUHIA COCTOAHNSA OUCKPETHbIX
BbIXOAO0B (HaanNuch Npu 3ToM n3meHnTcsa Ha "ONLine").

4.4.2.3 Haxumas kHonku "Bkn." n "OTkn.", npoBepbTe COCTOSIHNE COOTBETCTBYIOLLUMX OUCKPETHBIX BbIXO4O0B
Ha nepegHen NaHenu Moaynsi — COCTOSHUE [OJMKHO MEHATLCS B COOTBETCTBUM C BbIOpaHHOW NOrMKon paboThbl.

5 TexHn4yeckoe obcnyxuBaHuve

5.1 O6bwume ykasaHus

TexHuyeckoe obcnyxmBaHue 3aKnioyaeTcs B NpoBeAeHUr paboT Mo KOHTPOIIO TEXHUYECKOTO COCTOSIHMSA 1
nocregyoweMy yCTpaHEeHU0 HEedOCTaTKOB, BbISIBMEHHbIX B MPOLECCe  KOHTPONS;  NpodMnakTuiyeckomy
06CnyXMBaHUIO, BbINONIHAEMOMY C YCTAHOBIIEHHOW MEPUOANYHOCTbLIO, ANMUTENBbHOCTLIO 1 B ONpPeAeneHHOM Nopsiake;
YCTPaHEHWNIO OTKa30B, BbIMOMHEHUE KOTOPbIX BO3MOXHO CUMamy MEepcoHana, BbIMOMHSIOWEro TeXHUYeckoe
obGcnyxuBaHuve.

5.2 Mepbl 6e3onacHocTu

MpeHebpexeHne mepaMu NPeAOCTOPOXHOCTU M MpaBUlaMKn dKCNyaTauMn MoxeT cTaTb NMPUYNHON
TpaBMMUpPOBaHMWA NepcoHana unu noBpexaeHna oéopyaosaHus!

[Ona obecnevyeHus 6e3onacHOro Ucnonb3oBaHUA OOOPYAOBaHUA HEYKOCHUTENbHO BbINOMHANTE
yKa3aHusi AaHHOW rnasbl!

5.2.1 Bugom onacHoct npu pabote ¢ RIO-DIO16 ecTb nopaxatollee AEWACTBUE INEKTPUYECKOrO TOKa.
McTOYHMKOM OMacHOCTM eCTb TOKOBeAYLLMe YacTu, KOTOpPble HAaXOAATCH NOA, HanpsXXeHeM.

5.2.2 K askcnnyatauum MOAyns AonyckalTcd nuua, uUMelowme  paspelleHne Ans pabotbl B
3MeKTpoycTaHoBKax HanpsikeHvem go 1000 B u n3yumsLumne pykoBOACTBO MO dKCNiyaTauum B NOMHOM o6beme.

5.2.3 OkcnnyaTauus Mogyns  paspellaeTcs NpW HanmuuMnm WHCTPYKUMKM MO TexHuke 6GesonacHocTy,
YTBEPXAEHHON npeanpusiTuem-notpebutenem B YCTaHOBMEHHOM MOpsSAKe W yyuTbiBalowen cneunduky
NPMMEHEHNss MOAynsi  Ha KOHKpeTHOM obbekTe. [lpy MOHTaxe, Hanagke W akcnnyaTauum Heobxoanmo
pykosoacteoBaTbcs JHAOIM 0.00-1.21 pasgen 2, 4.

5.24 Bce MOHTaxHble W npodunakTnyeckme paboTbl AOMKHbI MPOBOAUTLCA MPU  OTKIIOYEHHOM
ANEKTPONUTaHWN.

5.2.5 lNpwu pa3bopke Modyns [Afs yCTPaHEHUs HeucnpaBHOCTEN NpuMbop AOSMKeH OblTb OTKIOYEH OT CeTu
3MeKTPonUTaHus.

6 XpaHeHue u TpaHCNopTUpPOBaHMe

6.1 YcnoBusa xpaHeHUs1 Moayns

6.1.1 Cpok xpaHeHus B MOTpebuTENbCKON Tape - He Gonblue 1 ropa.

6.1.2 Moaynb JOMKEH XpaHUTBLCA B CYXOM U BEHTUNMPYEMOM MOMELLEHUMN MPU TEMMNEPATYpPe OKpYXKatoLLero
Bo3gyxa oT muHyc 40 °C go nntoc 70 °C n oTHocuTenbHoW BnaxHocTu oT 30 go 80 % (6e3 koHaeHcauuu Bnarm).
[aHHble TpeboBaHUS ABMAOTCA PpeKOMEHAYEMbIMU.

6.1.3 Bo3gyx B MOMELLEHUU He [OIKEH coaepXaTb MbiNMu U NPUMECU arpecCuMBHbLIX MapoB U rasos,
BbI3bIBAOLLMX KOPPO3UIO (B YACTHOCTM: ra3oB, COAEPKALLUX CEPHUCTbIE COEAMHEHNST UM aMMUAK).

6.1.4 B npouecce XpaHeHUs1 WM SKCMyaTauuum He Knagute Tskenble npeameTbl HA npubop u He
noaBepraiTe €ero HMKaKoMy MexXaHM4YeCKOMY BO3[AENCTBUIO, TaK Kak YCTPOWCTBO MOXeT AedOopMMpoBaTbCsA U
noBpeauTbCS.

6.2 YcnoBua TpaHCcnopTUpoBaHUA Moaynsi

6.2.1 TpaHcnopTvpoBaHWe MOAYNsi B YMNaKoBKE MNpeanpusTUS-U3roTOBUTENS OCYLLECTBMSETCS BCEMMU
BMAAMU TPaAHCMNOPTa B KPbITbIX TPAHCMOPTHLIX cpeacTBax. TpaHCNOPTUPOBaHNE CaMoneTamMun JOMKHA BbIMOMNHSATHCS
TONbKO B OTAMMMBAEMbIX FEPMETU3NPOBAHHbBIX OTCEKAX.

6.2.2 Mogynb [OMKeH TpaHCNopTUPOBaTbCA B KIMMATUYECKMX YCMOBMUSIX, KOTOPble COOTBETCTBYHOT
ycroBusiM xpaHeHus 5 cornacHo FOCT 15150, Ho npu faBneHun He Hke 35,6 klMa 1 TemnepaType He HUXE MUHYC
40 °C wnu B ycnoBusix 3 Npn MOPCKMX NepeBo3Kax.
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6.2.3 Bo Bpemsi norpyso-pasrpy304HbiX paboT M TPaHCMOPTUPOBAHUM 3aMakoBaHHbLIV NPUGOP He AOIKeH
nogBepratbCs peskMM ygapam M BnUsiHAIO aTMocdepHbix ocagkoB. Cnocob pasmelleHusi Ha TpaHCNopTHOM
CpeAcTBe JOJMKEH UCKITIoYaTh NepemMeLleHne Moayns.

6.2.4 Tepen pacnakoBblBaHWEM MOCMe TPaAHCMNOPTUPOBaHWA NPV OTpuUATENbHOW Temnepatype moaynb
HeobxoaMMOo BblaepxaTb B TedeHme 3 YacoB B yCnoBusix xpaHeHus 1 cornacHo FOCT 15150.

7 MNapaHTUn nsrotoBuTens

7.1 MNMpounssogutenb rapaHTUpyeT COOTBETCTBME MOAyNnsA TexHudeckum ycnosusm COY MPMK-408-2015.
Mpu HecobniogeHnn notpebutenem TpeboBaHUi yCNOBUIN TPAHCMOPTUPOBAHWSA, XPaHEHWs, MOHTaxa, Hanagku u
SKCNnyaTauum, ykasaHHbIX B HACTOSLWLEM PYKOBOACTBE, NOTpebuTenb nuaeTcs npasa Ha rapaHTuio.

7.2 [apaHTUNHBIN CPOK 3KchnyaTauun - 5 NeT co AHA OTrpy3kn Moayns. apaHTUHBIA CPOK aKcnnyaTaumu
MoZynewn, KoTopble MOCTaBMNSIOTCA Ha 3KCMOpT - 18 mMecsueB CO AHA MPOCNefoBaHNA UX Yepe3 rocyaapCTBEHHYHO
rpaHuly YKpawvHbl.

7.3 Mo JoroBOpeHHOCTU C NOTpebutenem npeanpusiTMe-u3roToBUTENb OCYLLIECTBNAET nocrnerapaHTUiHoe
TexHn4yeckoe obCnyXuBaHue, TEXHWYECKYI0 NOAAEPXKKY W TeXHUYecKue KOHCynbTauum No BCEM BMOAM CBOEN
NpoAayKLmMN.
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NMPUNTOXXKEHUA
NMpunoxeHune A - NabapnUTHbIe U NpUCOEeAUHUTESIbHbIE
pasmepbl
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PucyHok A.1 - FabapumHbie pa3mepsi RIO-DIO16
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PucyHok A.2 - [abapumHbie pasmepb! pasbema numaxusi PLL/-5

http://www.microl.ua e RIO-DIO16 e ver.103.04 e [IPMK.426439.082 PO u3m. 1.07 25.11.2019



20

NMpunoxeHue b - NogknioyeHne moaynsa RIO-DIO16.
CxeMbl BHEeLWWHUX coeanHeHUuM

MpunoxeHune b.1 CxeMbl BHELWWHUX cOeAUHEHUN

IAuckpetHble Bxoab! DI1 .. DI8

T

80MA ="
zlehs] Liild i
e el x1 BlekEne Wooeor A e
2 X2 cogm c1£1 :4: 12:‘;
e ow el X3

Murtanue =24B | A g ,22::; ,22:[; : ; < |I'Imanue =24B
@ 3 =3

WUHTepdieiic T ©S) me- 4 ne M 4 <> UHTepdeiic

RS-485 e | IOR |5 = |SU<>duw RS-485

RN
SN '

X5 < gy ‘ = =P X4
X6/ - : ,,“_‘,“_,‘“_..A“.X5 ???;“?‘5":‘2
a2 2 kel 7 10 )7 FTT
0(21: g; ;g 02(: * * + ~25?"B"%-j] %-j] PenenHbin
THIET ~2208 iﬂ_lj =30B ERIXoR
wnu Rut Ru2

~2208 | =308 kX
wnu RH3 Ru4 Ru5 <40B - r TpaH3UCTOPHbLIN
=30B ¥ ¥ BbIX0OA
Pl R s «oa_Llj_lj_t] Rt Ru2

<40B J‘ RH3 Rud Ru5
+

RH6 RH7 Rug

PucyHok b.1 — Hymepauusi knemm u cueHarnbsi Modyrs OuckpemHoeo 8sodalebisoda RIO-DIO16 Orist ucrionHeHuUs1 OUCKPEMHbIX
8x0008 ¢ 0OHOMOMSAPHLIMU 8x00amu (06wuli MUHYC)
a) ¢ BHEWHUM UCMOYHUKOM numarusi 01151 QUCKpemHbIx 8x0008, 6) ¢ 8HYMpPeHHUM UCMOYHUKOM rnumaHusi Orisi QUCKPemHbIX
8b1X0008.
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ﬂHCerTHbIe BXO/bl DI1 DI8

)‘52)‘!’%)‘5 s|s| 7| 8
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nurauue-24B| '| | 5

WnTepdeiic —ﬁ
RS-485 -

1. | Mutanue =24B
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Ru6 Ru7 Ru8

IuckpetHble Bbixoabl DO1 .. DO8

PucyHok b.2 — Hymepauusi knemm u cueHarbsl Modyrs OuckpemHoeo 8sodalebieoda RIO-DIO16 Orist ucrionHeHuUs1 OUCKPEMHbIX
8x0008 ¢ 08yxnonspHbIMU 8xodamu (obwuti nobol nonspHocmu)
a) ¢ BHEWHUM UCMOYHUKOM numarusi 01151 OUCKpeMmHbIX 8X0008 U 0bujuM MUuHycoM; 6) ¢ BHEWHUM UCMOYHUKOM numausi 071s
OuCKpemHbIx 8x0008 U 06WUM MIIFOCOM.
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mopynet Ha DIN-peiike Pasbem LMHHbIA N1eBbIit Kk bk g kb Basio WAL npassil Mopyneit Ha DIN-peiike
E— 5-KOHTaKTHbI 5-KOHTaKTHbIi e
B 1. - - RIO-DO16 |
() Mranvie =248 Nuranve =248

— |

1 Noaxniosenue S
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£ |
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Wurepdenc RS-485

2
Nogkniodenme + 24 L5 3 Moakniovenue

o - T T 17.18/19/20. 17118 19 20
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f tid 21/ 22/23, 24| 2122 23 28] 21/ 2223 24
X 154 -
Pe:epsuoe Wntepdeic
nutaive RS-485
=12..24B  socoocmocmocx

PucyHok b.3 - Cxema sHewHux coeduHeHutl RIO-DIO16 ¢ 6r10koM numaHusi u opyaumu Mooynsimu

MpumeyvaHus

1. Pasbembl PC-4 n PLLA-5 13 komnnekta noctasku moaynst RIO nnn PSU.

2. Pasvewmsbl PLWII-5, PLUM-5 1 TK-1 asnsioTcsa akceccyapamMu, TO €CTb HE BXOAAT B KOMMEKT NOCTaBKU U
NX HYXXHO 3aKasblBaTb OTAENbHO (Gonee aetanbHO — cM. Ha cainTe http://www.microl.ua).

3. Takke HeO6XOAMMO y4UTbLIBATL YTO:
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- ecnu oauH unn Heckonbko moaynen RIO 6yayT ucnonb3oBaTbCs Ha OOHOW LUMHE C BNOKOM MUTaHWA
PSU24-1.3, To pasbemsl PLUM-5 n PLUM-5 MOXHO He ncnone3oBaTb, NOCKONbKY B 3TOM Crlyyae nutaHve moaynen
RIO npeT yepes WuHy, a uHTepdenc MoXHO NoaknyaTe Yepes knemmel 6noka nutanus PSU24-1.3;

- ecnu Heckonbko moayrnen RIO ByayT ncnonb3oBaTbCa Ha OAHON LWKNHE, HO NuTaTbesa He oT PSU24-1.3, To
[0CTaTOYHO 3aKa3aTb OAMH LWMHHBIN padbem PLUJT-5 unu PLUM-5, yepes koTopbii ByaeT nogknodaTbCa nuTaHne m
UHTEpdENCc Ana Bcex Moaynen;

- eCfN 3aKasbIBAlOTCA HECKOMbKO MOAyNen, HO Bce OHW BydyT MCMonb30oBaTbCA B PasHbIXx MecTax (He Ha
O[HOW LWNHE), TO ANns Kaxxaoro moaynst RIO HyXHO 3aka3biBaTb OTAENbHbIV LWWMHHBIM pazbem PLUJT-5 nnun PLUM-5.

MpunoxeHue B.2 Cxema nogknioyeHusa nHtepdenca RS-485

MpeobpasoBaTtenb NHTEpGENCOB

RS232/485 USB/RS485
BlMin-485 BlMin-52
L oo 1200m
RS232
unm + ~ R1
USB A RS485
RZD :l‘—l
B- 4 )
..... Lo
RGND
A+ B- A+ B- A+ B-| Do 32 ycrpoiicte A+ B-
01 02 03 30
| RIO-DIO16| | MTM-20y MMK-25 MTP-8

PucyHok b.4 - OpeaHu3sayusi uHmepgelicHol cessu mexdy 1K u ycmpolcmeamu

1. K MK moxeT 6bITb NoakntoveHo Ao 32 yCTpOWCTB, BKIoYas npeobpasoBartens uHtepdericos bINN-485
unu Brn-52.

2. O6was gnvHa kabenbHOM NMHWUK CBA3M He AormkHa npeBbiwaTtb 1200 m.

3. B ka4yecTBe kabenbHOW NMUHUKU CBA3M NPEeanoYTUTENBHO UCNOSb30BaTh IKPAHNPOBAHHYO BUTYIO Napy.

4. InvHa oTBeTBNeHn Lo JOmMKHA OblTh KAk MOXXHO MEHbLLEN.

5. K uHTepdencHbiM Bxogam npubopoB, pacnoNioXEHbIM B KPaMHWX TOYKaxX COEAUHUTENBHOW JMHWUW,
Heo6XoaMMO NOAKMIYUTL ABa TepMuHanbHbIM pesuctopa conpotueneHnem 120 Om (R1 u R2). MogkntoveHve
pesucTtopoB k koHTponepam NeNe 01 — 30 He Tpebyetcs. [MoaknoyeHWe TepMUHanbHbIX Pe3ncTopoB B Broke
npeobpasoBaHns uHTepgencos br-485 nnn BrNA-52 cm. B PO Ha BIMA-485 mvnu BIMIA-52. Cxema nogkntodeHus
uHTepgerica RS-485 k moagynto RIO-DI16 n3obpaxeHa Ha pucyHke B.1 (knemma X7).

6. Bce oTtBeTBMTENM nNpuemMo-nepesaTyMKoOB, MPUCOEOMHEHHbIE K OAHOW O6Ller nepefatroLllen nvHuum,
[OIMKHbI COrNacoBbIBaTbCA TONBKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObITb Kak MOXHO MEHbLLEN.

7. HeobxogumocTb akpaHupoBaHusi kabenen, No KoTopbiM NnepefaeTcss MHOPMaLUUs, 3aBUCUT OT ANUHbI
kabernbHbIX CBSI3ei U OT YPOBHS NOMEX B 30HE Npokrafku kabens.

8. MNprMmeHeHne aKpaHNPOBaHHOW BUTOWM Napbl B MPOMBbILLMIEHHbIX yCcnoBuAx ABndaeTcAa npeanoyYTUTenbHbIM,
NOCKOJ1bKY 3TO obecneunBaet nony4yeHne BblICOKOro COOTHOLLEHUA CVIrHaJ'I/LLIyM N 3alnTy oT CWHpa3HOM NoMeXxXu.
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NMpunoxeHue B - KOMMyHUKaUMOHHbIEe PYHKUNMN

MpunoxeHue B.1 O6wme cBepgeHun

MuTepdenc npegHasHayveH ans KoHUrypupoBaHua Moayns, Ans UCnosfb3oBaHUs B Ka4ecTBe yaaneHHoro
yCTpONCTBa Npu paboTe B COBPEMEHHbIX CETAX ynpasneHusa u cbopa nHpopmaumm (npvema-nepegadn KOMang v
naHHbix), SCADA cuctemax u 1.M.

MpoTtokonom ceas3n no nHtepdency RS-485 asnsetca npotokon Modbus pexum RTU (Remote Terminal
Unit) B pexxume "No Group Write" — ctaHgapTHbIN NpoTokon 6e3 NoAAepKK1 rpynnoBOro ynpasneHUs AUCKPETHBIMM
CuUrHanamm.

Ons paboTbl HEe06X0AMMO HaCTPOUTb KOMMYHUKALMOHHbIE XapakTepucTukn mogyns RIO-DIO16 Takum
obpasom, 4Tobbl OHM cOBNagann C HacTpoikamum obmeHa AdaHHbiMu [MK. XapaktepucTukm ceteBoro obmeHa

HacTpauBatoTcsa pernctpamum 18500+18505.
Mpn obmeHe No MHTepdENCHOMY KaHany CBA3MW, €Crn NPOUCXOAUT nepedada AaHHbIX OT MoAyrs B CeTb, Ha
moayrne RIO-DIO16 muraeT nngukatop COM.
[MporpammHo gocTynHble pernctpbl Mogynsa RIO-DIO16 npvBeaeHs! B Tabnuue B.1.

Konunyectso sanpalumBaemMbiXx permctpoB He AOMKHO npesbiwaTe 16. Ecnn B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, moaynb RIO-DIO16 B oTBETE OrpaHNuYMBaET UX KONUYECTBO A0 NepBbIX 16-T1 perncTpos.

MpunoxeHue B.2 MNMporpammHo aoctynHble pernctpbl RIO-DIO16

Tabnuya B.1 — lMpoepammHo docmyrnHbie peaucmpbl Modyns RIO-DIO16

s 3
é S g: 3 Apnpec ®dopmar HanmeHoBaHue napameTtpa [Onana3oH n3aMeHeHusA
z é £ § peructpa, DEC |AaHHbIX [MapameTp ypoBHs KOHUrypauum] (mecATUYHbIE 3Ha4YeHus1)
6% ¢
03 0 INT | Koa (Mogenb) moayns ?géél)DEC) — 367 (HEX) -3.103
03 INT Bepcus nporpammHoro o6ecneveHns 2
0 — 3anpeuweHo
03/06 2 INT PaspeLueHre nporpammupoBaHusi 1 — paspeweHo
03/06 3 INT Pexum paboTbl Mogyns 0- 6esonaCwa|V pexim,
1 — HOpMasbHbIV PEXUM
0 — c HacTponkamu Mo ymMon4yaHuio
03/06 4 INT Pexum paboTbl ceTn 1 — ¢ nonb3oBaTeNbCKUMU
HacTponkamu
03/06 5 INT KomaHga cnexeHnus 3a ceTblo 0 - otknioyera
1 — BKkntoYeHa
03/06 100-107 BYTE Peructpbl cocTosiHWs AuCKpeTHbIX Bxogos DI1- 0 — oTKIoYEeH
DI8 1 — BKIOYEH
PervcTpbl cOCTOAHNA ONCKPETHbBIX BbIXOA0B 0 — oTknoYeH
03/06 600-607 BYTE DO1-DO8 1 — BrIIOYEH
0-STOP
1-RUN
2 - RESET
03/06 2800 INT CocTosHue cyeTumka 1 4 — nepenonHeHme
5 — nepenonHexve + RUN
(cm. nyHkT 3.5)
03/06 2801,2802 INT 3HayeHwue cyeTymka 1 (Mnagwmn n crapLimn 0+65535
perncTphbl)
03/06 2810.. 2812 INT MapameTpbl cyeTymka 2 (MOEHTUYHBI C
napameTtpamu cyetymka 1)
03/06 2820.. 2822 INT MapameTpbl cyeTymka 3 (MAEHTUYHBI C
napameTpamMmu cyeT4mka 1)
03/ 06 28302832 INT MapameTpbl cyeTymka 4 (MOEHTUYHBI C
napameTpamMmu cyetymka 1)
03/ 06 2840, 2842 INT MapameTpbl cyeT4mka 5 (MOEHTUYHBI C
napameTpamMmu cyetymka 1)
03/06 2850.. 2852 INT MapameTpbl cyeT4mka 6 (MOEHTUYHBI C
napameTpamMmu cyeT4mka 1)
03/06 2860.. 2862 INT MapameTpbl cyeTumka 7 (MGEHTUYHBI C
napameTpamMu cyeTymka 1)
03/ 06 2870.. 2872 INT MapameTpbl cyeTymka 8 (MAEHTUYHBI C
napameTpaMmu cyeTymka 1)
03/06 9000 INT MuvHuManbHas ANUTEeNbHOCTb MMNyNbCa 000.0-999.9 c*
BXxoaHoro curHana DI1
0 — nepegHui
03 /06 9001 INT ®DpOHT umnynbca BXogHoro curHana DI1 1 - 3agHui
2 —oba
03/06 9002 INT | Pexum cueta cueTumka 1 0 — orpariuien no OxFFFFFFFF
1 — HeorpaHuyeH
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0 — ctapt no ceTeBOW KOMaHAae

03/06 9003 INT Pexwum ctapta cueTumnka 1
1 — cTapT Npu BKNIOYEHUN NUTAHUS
0 — cbpoc no ceTeBo KOMaHae
03/06 9004 INT Pexwnm cbpoca cuetumka 1 1 — cbpoc nocne cunTbiBaHUSA
cTapLiero perncrpa cqeTyuka
0 — cTapT TonbKO No ceTeBomn
03 /06 9005 INT Twun curHana CTAPT CYETA c4yetumka 1 KomaHae
1-16 — cTapT No AUCKPETHOMY BXo4y
0 — cTon TONBLKO NO CEeTEBOW
03 /06 9006 INT Twn curHana CTOIN CYETA cyeTumka 1 KomaHae
1-16 — cTon No AUCKPETHOMY BXo4y
0 — cTon TONBLKO NO CEeTEBOW
03/06 9007 INT Twn curHana CBPOC CYETA cyeTuuka 1 KomaHae
1-16 — c6poC No AUCKPETHOMY BXOAY
9020.. 9027 MapameTpbl HACTPOKM cHeTYMKa 2 (MAEHTUYHbI
C napameTpamu cyeTymka 1)
0040...9047 MapameTpbl HacTponkn cyeTynka 3 (MAEHTUYHbI
C napameTpamu cyeTymka 1)
9060...9067 MapameTpbl HaCTPONKK cyeTynka 4 (MAEHTUYHBI
C napameTpamu cyeTtymka 1)
9080...9087 [MapameTpbl HACTPOVKM cHeTYMKa 5 (MOEHTUYHbI
C napameTpamu cyeTtynka 1)
9100.. 9107 MapameTpbl HAaCTPOVKM cyeTymKa 6 (MOEHTUYHbI
C napameTpamu cyetynka 1)
9120...9127 MapameTpbl HaCTPONKK cHeTYnka 7 (MAEHTUYHBI
C napameTpamu cyetynka 1)
9140.. 9147 [MapameTpbl HAaCTPOVKM cyeTymKa 8 (MOEHTUYHbI
C napameTpamu cyeTtynka 1)
03/06 14009 INT ggl/ll'ieﬂbHOCTb MMnNynbca ANCKPETHOrO BbIXxoAa 000.0-999.9 ¢
0 — nocnegHee nonoxeHune
03/06 14010 INT BesonacHoe nonoxeHne ANCKPETHOro BbiIxoAa 1 — oTKIIOYEH
DO1 B cnyyae ob6pbiBa CBS3N 2 _ BKAIOYEH
0 — nocnegHee nonoxeHune
03/06 14011 INT CocTosHue guckpeTHoro Bbixoga DO1 npu 1 — OTKNIOYEH
nogave nuTaHus 2 _ BKMoYEH
03/06 | 14029. 14031 INT [MapameTpbl HAaCTPOVKM ANCKPETHOTO BbIXOAA
DO2 (ngeHTnYHbI ¢ napameTpamu Beixoga DO1)
03/06 | 14049.. 14051 INT [MapameTpbl HAaCTPOVKM ANCKPETHOrO BbIXOAA
DO3 (ngeHTnYHbI ¢ napameTpamu Beixoga DO1)
MapameTpbl HACTPONKN ANCKPETHOIO BbIXOAA
03/06 | 14069...14071 INT DO4 (ngeHTnyHbI ¢ napameTpamu Beixoga DO1)
03/06 | 14089. 14091 INT MapameTpbl HACTPONKN ANCKPETHOIO BbIXOAA
DO5 (ngeHTnyHbl ¢ napameTpamu Beixoga DO1)
03/06 | 14109. 14111 INT [MapameTpbl HAaCTPOVKM ANCKPETHOrO BbIXOAA
DO6 (ngeHTnYHbI ¢ napameTpamu Beixoga DO1)
03/06 | 14129.. 14131 INT [MapameTpbl HAaCTPOVKM ANCKPETHOrO BbIXOAA
DO7 (ngeHTnYHbI ¢ napameTpamu Beixoga DO1)
MapameTpbl HACTPONKN ANCKPETHOIO BbIXOAA
03/06 | 14149...14151 INT DO8 (ngeHTnyHbI ¢ napameTpamu Beixoga DO1)
03/06 18500 INT CeTeBol agpec (HoMep Moayns B CeTu) 0-255
0 - 2400
1-4800
2 -9600
3 —14400
4 - 19200
5 — 28800
03/06 18501 INT CkopocTb 0bMeHa 6 — 38400
7 - 57600
8 — 76800
9 - 115200
10 — 230400
11 - 460800
12 — 921600
0 — 6e3 KOHTPONSA YETHOCTU
03 /06 18502 INT KoHTponb 4yeTHOCTH 1 — KOHTPOSIb MO YETHOCTH
2 — KOHTPOIb M0 HEYETHOCTU
03/06 18503 INT | Cron 6ur 0 — opuk bu
1 — gBa 6uta
03 /06 18505 INT TavimayT 3anpoca 0-9999 ¢
03/06 40600 INT CoxpaHeHwue nonb3oBaTenbCKMX NapameTpoB 0

1 — coxpaHuTb

* B peaucmp egodumcs yenoe 4Jucro 6e3 3ansmod, Hanpumep, 100, ymo 6ydem omeedamp 10 cekyHOam
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Mpunoxexue B.3 MODBUS npotokon
B.3.1 ®opmart kaxgoro 6anTa, KOTOpPbIA NPUHUMAETCA U NepepaeTcAa Nnpuéopamu, crieayoLWUNI:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglwmn 6ut nepenaeTca nepsbIM.

Kagp Modbus coobLieHusa cneayoLuin:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

Foe k<16 — komnu4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6Gonee 16
perucTpoB, TO 3TO yKa3blBaeT Ha OLUMBOYHBINA 3anpoc (Kog owmnbkn 2).

B.3.2 Device Address. Agpec ycTponcTBa
Agpec mogynsa (slave-yctporictea) B cetn (1-255), no kotopomy obpawaetcs SCADA cucrema (master-

yCTpOVICTBO) co cBoum 3anpocom. Korga y,D,aJ'IeHHbIl;I |'|p|/|60p nocblslaeT CBOW OTBET, OH pa3MellaeT 3TOT Xe
(COGCTBeHHbIVI) agpec B 3TOM norne, 4YTOObI maStel’-yCTpOI;ICTBO 3Hano, Kakoe S|aV9-yCTpOl7ICTB0 oTBeYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbLIN KO onepauumn

RIO-DIO16 nopaepxumBaeT crnegyowmne yHKLUNK:

Function Code DyHKUMA
03 YUTteHune pernctpa (oB)
06 3annch B 0aWH perncTp (ansa 3anvucu gaHHelx opmara Integer)
16 3anncb B HECKOMNbKO PErMCTPOB (AN 3anucy AaHHbIX popmarta Float)

B.3.4 Data Field. Mone nepepaBaembIX AaHHbIX

Mone paHHbIX coobuwenns, nocbinaemoro SCADA cuctemon yganeHHoMmy npubopy, CoaepxuT
no6aBoyHO MHpopMaLmio, KoTopas Heobxoguma slave-ycTponcTBy onsa Agetanmaaumn dyHkumm. OHa BKNoYaeT:

® HayarbHbIA agpec perncTpa n KonMyecTso perncTpoB Ansa yHkumm 03 (YteHune)

® aJpec perncTpa u 3HavyeHue aToro permctpa anga dyHkumm 06 (3anmchk).

Mone AaHHbIX COOBLLIEHMS!, NOCHINAeMoro B OTBET yAaneHHbIM NPUGOPOM, COAEPXKMT:
e KonunyecTBo GaiT oTBeTa Ha cpyHKUMIo 03 1 coaepxMMoe 3anpallrBaeMbiX PEMMCTPOB
® afipec perncTpa u saHayeHue aToro permctpa ans dpyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHUsi KOHTPOJNILHON CYMMbI

3HayeHVe 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLUbI UMKnuyeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHna coobueHunss (address, function code, data) nepepatollee YCTPONCTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel coobuieHusi. MNMpueMHoe ycTponcTtBo paccumTeiBaeT CRC kopa
NPUHATOro coobLeHns 1 cpaBHMBaeT ero ¢ nepepanHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 9TO 03HayaeT
YTO UMEET MECTO KOMMYHUKaLMOHHas olmbka. YCTPOWCTBO He BbIMOMHAET AEWCTBUA U HEe JaeT OTBET B Clydae
o6HapyxeHus CRC owmnbku.

MNocnepoBatensHocTb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) egunuuamn (FFFFh).

. Ucknrouatowee I ¢ nepebiMn 8 61T Garita coobLieHus n cogepxumbim CRC perucrpa.

. CoBur pesynbTaTta Ha 0AMH 6uT BNpaeo.

. Ecnu coguraembi 6ut = 1, ucknovatowwee NI cogepxumoro pernctpa ¢ A0O01h 3HaveHvem.

. Ecnu coguraembivi 6ut Hynb, NOBTOPUTL Liar 3.

. MoBTopaATL Wwaru 3, 4 n 5 noka 8 coBuros He ByayT MMETb MECTO.

. Ncknovarowee UIN co cnepyrowmmn 8 6ut 6avita coobuueHns n cogepxmmbim CRC peructpa.
. MoBTOpATL Warn ot 3 Ao 7 noka Bce 6aiTbl coobLleHnss He obpaboTatoTcs.

. KoHeuHoe copepxnmoe pernctpa v 6yaeTt 3Ha4eHNeM KOHTPOSbHOW CYMMBbI.

OCoO~NOOORAWN-=-

Korga CRC paamelyaeTcs B KOHUe coobuieHns, mnagwmii 6ant CRC nepegaetcsa nepsbiM.
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MpunoxeHune B.4 ®opmaTt kKOMaHAa

YreHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepyowmn popmat ncnonedyetca Ansa nepegayn sanpocos ot K n otBeTOB OT yaaneHHoro npubopa.

3anpoc yctpomnctey SENT TO DEVICE:

DEVICE | FUNCTION DATA .
ADDRESS | CODE 03 | STARTING REGISTERS | NUMBER OF REGISTERS
1BYTE 1BYTE HB_LB HE_LB LB HB
OTeT ycTpoitctea. RETURNED FROM DEVICE:
DATA
PN FoneTION T NUMBER FIRST N CRC
OF BYTES | REGISTER | " | REGISTER
1BYTE 1BYTE 1BYTE HE_LB HE_LB LB _HB

Fne «NUMBER OF REGISTERS» u n <16 — konuyecTBo 3anpaluvMBaembix peructpoB. Ecnu B kagpe
3anpoca 3akasaHo 6onee 16 pernctpos, mogynb RIO-DIO16 B oTBETE OrpaHMYMBaET UX KONMYECTBO A0 nepBbix 16-

TW PErMCTPOB.

Mpumep 1:
1. UteHue pernctpa

3anpoc yctpomnctBy. SENT TO DEVICE: Address 1, Read (03) register #1

DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponctea. RETURNED FROM DEVICE: Register #1 is set to 1000
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec

2. 3anucsb B peructp (06)

Crnepyiowlasi KOMaHAa 3anvcbiBaeT onpeaeneHHoe 3HadeHune B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTponcTBa. Sent to/Return from device:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1 BYTE 1BYTE HB LB HB LB LB HB

MpunoxeHue B.5 PekomeHagaumm no nporpaMmmMmpoBaHnio o6MeHa AaHHbIMU C

moaynem RIO-DIO16

Mpumep pacyeTa KOHTPOMBLHON CyMMbI Ha A3blke CU:

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)

{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF; B
while ( number byte>0 )
{
crc "= *buff++ ;
bit counter=0;
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1;
crc ~= 0xA001
}
else
{
crc >>=1;
}
bit counter++;
}
number byte--;
}

return (crc);

//

//
//

//
i/

//
//
//
//

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with O0xA001

shift to the right 1 position
increase counter
adjust byte counter

final result of crc
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INucTt perncrtpaumm uameHeHUn

Homepa nuctoB (cTpaHuu) Bcero
N3am. ncTos Ne M3meHeHne B OOKyMeHTe Moan. Data
B AOKY- [OKyMeHTa
Mawme- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 25 25 ver. 103.03 Mapukot | 21.10.2014
O.A.
1.01 25 25 ver. 103.03 Mapukot | 16.12.2014
O.A.

1.02 25 25 ver. 103.03 | WcnpaBneHbl HETOMHOCTU B Mapwukot | 18.02.2015
TekcTe 0.4.

1.03 25 25 ver. 103.03 VicnpaeneHa cxema Mapukot | 04.04.2016
BHELLHUX MOAKMOYEHN 0.4A.

1.04 25 25 ver. 103.04 [NpvBeneH B cooTBETCTBUE Mapukot | 26.05.2016
C HOBOW MPOLUMBKOM 0.A.

1.05 25 25 ver. 103.04 | WcnpaBneHbl HETOYHOCTH B MapwukoT | 10.11.2016
TekcTe 0.A.

1.06 27 27 ver. 103.04 [o6aBsneHo ucnonHexue c CnaBssik 24.05.2019
OBYXNONSAPHBLIMW BXOAaMU, A A
M3MEHEH KOA 3aKa3a

1.07 27 27 ver. 103.04 BHeceHbl nameHeHus B Cnassik 25.11.2019
CcXemy NoAaknyeHns ans A A.

NCNOJTHEHUA C
OBYXNONAPHbIMU BXO4aMW.

http://www.microl.ua e RIO-DIO16 e ver.103.04 e [IPMK.426439.082 P3 u3m. 1.07 25.11.2019




