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1. OMMCAHHUE IMTPOTOKOJIA MODBUS JIJIsSI U3BEIIATEJIEN « CHEKTPOH»
IMporoxon Modbus RTU, peanu3oBanHbIil B u3BemaTensx, paspaboran Ha ocHoBe Modbus

Application Protocol Specification V1.1b, Modbus over Serial Line Specification and
Implementation Guide V1.02.

Jarnee, B TEKCTe MPUHSATHI CIETYIONINE ONPEICIICHUS:

e BCe MMOJKIIOUCHHBIE K ceTh RS485 ycTpoiicTBa HA3pIBAIOTCSI KOHTPOJIIIEPAMH;

e mpu6op IIKII nim mepcoHanbHBIN KOMIIBIOTEP HA3bIBACTCS IJIABHBIM KOHTPOJLIEPOM,;

¢ WU3BCIIATCIIb — IOJYUHCHHBIM KOHTPOJIJICPOM.

2. OBUIUE NPUHUMUIIBI MEPEJAYU JAHHBIX B ITIPOTOKOJIE MODBUS/RTU
KoHnTposneps! coennHAI0TCA, UCIIOIb3Y S TEXHOJIOTUIO TIaBHBIA — OTYMHEHHBIH, IPU KOTOPOM

TOJIBKO OJTHO YCTPOMCTBO (TJIaBHBIN) MOKET MHUITMUPOBATh Niepenauy (cuenats 3anpoc). Jpyrue
yCTpoiicTBa (MOJYMHEHHbIE) MEPEAAl0T 3arpaniiBaeMble TJIaBHBIM YCTPONCTBOM JaHHbIC, WU
MPOU3BOJIAT 3alpallluBaeMble JEHCTBUS. [ JIaBHBI MOXET aJpecoBaThCs K HWHIWBHAYaTbHOMY
MOTYMHEHHOMY WJIA MOKET MHUIIUMPOBATH MIUPOKYIO IMepeaauy cOOOIeHNUS Ha BCE TOTYUHEHHBIC
ycTpoiicTa. [lomurnHEHHOE yCTPOCTBO BO3BpAIIAeT COOOIICHHE B OTBET Ha 3aMPOC, apecyeMblit
MMEHHO eMy. OTBEThI HE BO3BPAILAIOTCS MIPH MIKPOKOBEIIATEIILHOM 3aIIpOCe OT IIIaBHOTO.

2.1 HUKJI BAITPOC-OTBET»

3AITPOC OT I'/TABHOI'O OTBET IIOJYMHEHHOI'O
Anpec Anpec
Kon dyukmum Kon dynkmmm
BaiiTel maHHBIX BaiiTel aHHBIX (MOTYT OTCYTCTBOBATbH)
KonTposibHas cymma KonTposibHas cymma

3anpoc: Kon ¢yHkimu B 3ampoce TOBOPUT NOJUYMHEHHOMY YCTPOMCTBY, Kakoe JeiicTBHe
HEOOX0oIMMO TpoBecTH. ballThl JaHHBIX coaepkaT WHGPOpPMAIHI0, HEOOXOIUMYIO JUIS
BBITIOJIHEHUS 3anpouieHHoi ¢pynkuuu. Hampumep, kox ¢pynkimu 0X04 mozxpasymeBaer 3ampoc Ha
YTEHHE COAEP>KUMOI0 PETUCTPOB MOTYMHEHHOTO.

OtBet: Ecnu noquuHEHHBIN JaeT OTBET, KO (PyHKIMU B OTBETE MOBTOPSIET KOA (PyHKUHU B
3ampoce. B Oaiitax mAaHHBIX coAepkuUTCS 3arpebdoBaHHas wHbopmamusa. Ecim mMeer mecto
ommOKa, To KoJ GyHKIUA MOAUGUIIUPYETCS, U B OaliTax JaHHBIX MIEpPeIaeTCs MPUINHA OMHUOKH.

W3Beniarens HAaUMHAET OTBEUaTh Uepe3 BpeMEHHOM HHTepBai 8-9 MS, nmociue nocieaHero 6aita
3ampoca IUTI0C BpeMs, 3aTPAYEHHOE HA BBINOJIHEHUE 3alpoca. PEKOMEHI0BAHHBIN BPEMEHHOM
UHTEpBaJl MeXAy orpocamu 10 ms u 6onee.

2.2 COIEPXKAHUE COOBIIEHUSA MODBUS (RTU ®PEMM)
B RTU pexume cooOuieHre HaYMHASTCS ¢ UHTEpBajia TULIMHBI IPOIOJKUTEIBHOCTBIO OoJiee

3,5 cuMBOJa TpHM JAHHOM CKOpOCTH Mepenadn B ceTd. llepBeiM OaliToM mepemaercst aapec
YCTPOMCTBA.

Bcenen 3a mocnegHuM mepenaBaeéMbIM  CUMBOJIOM TakKKe CIEAYEeT WHTEpPBAl THUIIMHBI
MPOJOKUTENILHOCTBI0O He MeHee 3,5 cuMBosioB. HoBoe cooliieHne MoKeT HauMHAThCS MOcCIie
aToro uHTepBasa. @Dpeiim coolmieHus TepenaeTcs HenpepbiBHO. VHTepBan THITUHBI
MIPOJIOJDKUTENILHOCTRIO Oosiee 1,5 cuMBoia BO Bpems mepemadd (periMa, BOCITPUHUMAETCS
YCTPOWCTBOM KakK OIIMOKA.



Tunuuaenii GpeitM cooOIIeHNs TOKa3aH HUXKE.

Crapt

Anpec

OyHKIMA

JlanHblie

CRC

Konen

T1-T2-T3-T4

8 our

8 our

N x 8 our

16 our

T1-T2-T3-T4

2.3 COAEP) KAHUE AJIPECHOI'O TOJISA
AnpecHoe mosie ¢peiimMa comepkutr 8 OuT. JlomycTHMBIN anpec mepeaayd HaxXOIUTCS B

nuarnazone 0 + 255. KaxxnoMy mogunHEHHOMY YCTPOWCTBY MPUCBAMBACTCS a/Ipec B Ipeesiax OT
1 no 127.

Anpec «0» wucnonb3yercs Uisi MIMPOKOBEIIATENBHON Iepenadyu, ero paclo3HaeT KaxKoe
YCTPOMCTBO.

2.4 COAEP)KAHUME 11OJISA ®YHKIIUU
IMone ¢ynkuum (komanmsl) ¢peiima comepkut 8 Our. [uanaszon uumcna 1 +255. HabGop,

NOJICP)KUBAEMbIX  HM3BeliatesieM (QyHKIMA onucaH B pazgeie «DYHKIMM W ONMHUCAHHE
PETHCTPOBY.

Koraa mogurHEeHHBIN OTBEYAET INIABHOMY, OH UCIOJIB3YET MMoJIe Koa PYHKIUHU Tt (PUKCAIHH
omuOku. B cirydae HOpMaIbHOTO OTBETA MMOAYMHEHHBIH IIOBTOPSIET OPUTHHATIBHBIN KO (PYHKITHH.
Eciu umeet mecto ommnbOKa, Bo3Bpariaercs Koa GyHKIMH C YCTAHOBICHHBIM B 1 CTapiiuM OHTOM.

Hampumep, cooOIeHne OT MIaBHOTO MOJAYMHEHHOMY MPOYHMTATh TPYIIIY PETHCTPOB HMEET
CIEIYIOIINHA KOJ (PYHKIIHH:

e 0000 0100 (04h), ecru MOAYMHEHHBIN BBHITIOIHIII 3aTpeOOBAHHOE ACHCTBUE O€3 OINOKH, OH
BO3BpalIAET TaKOM e KOJI.

Ecnu umeeT MecTo ommmbKka, To OH BO3BpAIIlaeT:

e 1000 0100 (84h), B moOaBieHUEe K N3MEHEHHIO KO/Ia (PYHKIMH, IIOMYMHEHHBIN pa3MelacT B
110JI¢ JaHHBIX YHUKAIBHBIN KOJI, KOTOPBI TOBOPHUT IJIaBHOMY, KaKasi UMCHHO OIIHNOKa ITPOU30IILIa
WIN TIPUYHHY OIMHOKH.

2.5 COAEPXKXAHHUE I10JIs1 JAHHBIX
[lone naHHBIX B COOOLIEHMH OT TJIABHOTO K IMOJYMHEHHOMY COJCPXKHT JOMOJTHUTEIBHYIO

uH(pOpMaLKIO, KOTOpast He0OX0MMa MMOAYMNHEHHOMY IS BHITIOJIHEHUS yKa3aHHOU QyHKIH. OHO
MOJKET COJIEpIKATh aJipeca PErUCTPOB, UX KOJUYECTBO, CUETUHK MEPEIaBaACMbIX 0AaTOB TaHHBIX.

Hampumep, eciiu riiaBHbIN 3alipallinBaeT y NOAYMHEHHOTO POYNUTATh TPYIIILY PETUCTPOB (KO
¢ynkuuun 04h), moe HaHHBIX COACPKHT aIpec HAYALHOTO PErHCTpa M KOJIWYECTBO PETHUCTPOB.
Ecnu rmaBHBIN X04YeT 3anmucath Tpynmnmy peructpoB (koa ¢dyHkmuu 10h), moje JaHHBIX COACPKUT
aJipec HaYaJIbHOTO PETUCTPA, KOJIMYECTBO PETUCTPOB, CUCTYMK KOJIMYECTBA OAHTOB JaHHBIX U
JTAHHBIE JIJIS 3aITUCH B perUcTphlL. [1oie TaHHBIX MOXKET HE CYIECTBOBATH (MMETh HYJIEBYIO JUTHHY)
B OIPEJICIIEHHBIX TUTIaX COOOIICHUH.

2.6 COIEP)KAHUE MOJISI KOHTPOJBHOM CYMMBI
B RTU pexume, mojie KOHTPOJBHOM CYMMBI COACPKUT 16-TH OHWTOBYIO BEIMYHHY.

KonrponbHas cymma siisiercst pesyiastaroM Berunciienust Cyclical Redundancy Check (CRC)
CICIIAaHHOTO HaJl coepKUMbIM coobreHust. CRC mobasisieTcst K COOOIIEHUIO MOCIEAHUM TTOJIEM
MiIaamuM OaiitoM Brepesi. CYETUNK KOHTPOIBHON CyMMBI MPEABAPUTEIHLHO MHUITHATU3UPYETCS
guciiom 0xFFFF, aucio ¢ kotopbiM npousBoautces onepanus uckmovaroniee MJIM 0xA001 (CRC-
16 Modbus).



3. POPMAT INIEPEJJAYU CUMBOJIOB
B u3Bemarese NpuHATHI CIEAYIOIKE YCTAHOBKY JUIS IIEPENadn CUMBOJIOB: II€peladya CUMBOJIOB

UIeT MIaAImUM OWTOM Broepen, 1 crapToBwIid OWT, 8 OUT MaHHBIX, OUT MapuUTETa BBIKJIIOYCH, 2
cronioBeix OuTa. Ckopocth mepemaun 19200 Gox, ycCTaHOBJIIEHA MO yMOJYAHWUIO W MOXKET
W3MEHATHCA MONTb30BaTeseM, aapec ycrpoiictsa 001, B mpubopax Beimmycka ¢ 2020 roga CKOpoCcTh
nepeaaun mo ymoadanuio 115200 601, anpec 127.

3.1 ®YHKIA U OITUCAHUE PETUCTPOB
Konapr pynkiuii o6s13arenpHbIe 1715 Beex u3Bemareneil «CreKTpoH».

04h — yreHue rpymIBl PETHCTPOB,;

06h — 3amuce B € TMHUYHBIN PETHUCTD;

07h — uTeHune peructpa COCTOSTHHS/ YIIPaBICHUS;
2Bh — yrenue MmoaudUKaIK U CEPUAHOTO HOMEpA.

Konsl coobmienns 00 ommokax.
01h — omm6Oka KoMaH bl (HETIOAIEPKUBACMBIH KO (DYHKITUH);

02h — ommbka perucrpa (HECYIECTBY IO aIpec PErucTpa);
03h — ommbka popmara 3ampoca.

3.2 KAPTA PETUCTPOB
Peructp ¢ anpecom 0Xx0001 — 16 pa3psiaHblii peructp, rue:

Crapimii 6aiiT coaepkut aapec uspemiarens (6e3 3HakoBoe uuciio ot 0X01 mo 0X7F,(1 — 127)),
Munaammuii 6aiT onpeensieT CKopocTh oOMeHa 1o kanaimy RS485:

01 -1200 60x;
02 - 2400 60x;
03 - 4800 60x;
04 - 9600 60x;

05 - 19200 60x;
06 — 38400 60x;
07 - 115200 60x7;

Peructp ¢ anpecom 0X0002 — 16 pa3psaHbIii perucTp, rue:

Crapmmii 6aiiT COAEpKUT HHPOPMAIMIO O COCTOSSHMM W3BemaTeNs (PEerucTp COCTOSHUS).
Mnanmuii 6aliT — wHGOpPMAIUMIO O HACTpPOWKe Hu3BemaTens (perucTp ympasieHus). bonee
MOIPOOHO TSI KXKI0M MOJIETTH U3BEUIATeNsl OMMMCAHbI HIKE.

Ob6a peructpa (0x0001, 0x0002) mOCTYIHBI KaK IO YTEHHUIO, TaK M MO 3aIHCH. A TIOTOMY,
HE00X0JUMO MOMHHUTD, YTO MOTMBITKAa U3MEHEHUS aJJpeca yCTPOHCTBAa aBTOMAaTUYECKHU MPUBOUT K
W3MEHEHUI0 CKOPOCTH OoOMeHa (M HaoOOpOoT), MOITOMY NpPH H3MEHEHHH aJpeca yCTPOHCTBa
HEO0OXOAMMO OTCIICKUBAThH COJIEP)KMUMOE OaiiTa OTBEUAIOIIETO 3a CKOPOCTh 0OMeHa (1 Ha0O0poT).
[Ipu u3mMeHeHnn CKOpocTd W (W) aapeca YCTPOMCTBA, YIPABJISIOMNWNA KOHTPOJUIIEP MOTydaeT
OTBET Ha KOMAaHIy Ha TOW K€ CKOPOCTH W TOJBKO MOCIE 3TOr0 HM3BEHIATENh MPOU3BOIUT
M3MEHEHHE CKOPOCTH OOMEHa U azpeca ycTpoiicTa. [llnpokoBemarenbHbIN 3alIpoCc U3MEHEHUS
aJipeca Wi CKOPOCTH M3BEIIATe]IeM UTHOPUPYETCSI.



Tpu 16 paspsaaHbix peructpa HACHTH(UKATOpAa KOHKPETHBIX anpecoB He umeror. OHHM
JOCTYITHBI TOJIBKO ISl YTCHUS, CIICHUAIBHO BBIJCICHHON KOMaH 01 ¢ kKogoM ¢yukimu 2Bh. To
3arpocy 3TOM KOMaHIbl M3BEIIATeNb MEPechlIaeT IIaBHOMY LIECTh OalTOB MH(POpPMALUU CO
CIIEYIOIIUM 3HAUEHUEM!

1 GaiiT — HOMEp BepcUM IPOTPAMMHOTO KOJ[a YCTPOUCTBA;

2 OalT — TUN YCTPOMCTRA,

3 GalT — HOMep anmapaTHOl MOAU(UKAIIUN YCTPOICTBRA,

4,5, 6 — 6aiiTBI CepUITHBIN HOMEP YCTPOICTBA.

3.2.1 TIPUMEP UBMEHEHUSI AIPECA
[Mpumep u3menenus aapeca ycrpoiicrea ¢ 0X7F (127) ma 0x01 (1), (ckopocth oOMmena 115200

oox):
OTmpagiisieM B U3BeIIaTEb KOJOBYIO MOCHUIKY ¢ (yHKImei 04N 11 mpouTeHus CoaepKuMOro
peructpa 0X0001, kak mOKa3aHO HUXKE.

3anpoc OTtBeT

[Tone Hex [Tone Hex

Anpec 7F Anpec 7F

Kox ¢pynxumn 04 Kon ¢pynkumn 04

HauanpHsrii ampec cT. 00 Kou-6ait 02

HauanesHblit agpec mir. 01 SHACHHE PETHCTPA CT. 7F
(azpec)

Koun-Bo peructpos cr. 00 SHadenue  peructpa 07
MII. (CKOPOCTb)

Koun-Bo peructpos mi. 01 CRC mi. FO

CRC wmu. 6A CRCcr. C8

CRCcr. 14

W3mensiem crapimii O6aiit Ha 3HaueHue 0X01, mmammuii 6alT ocraBiseM 0e3 M3MEHEHUS U
bopmupyeM KoI0BYIO MOChUIKY ¢ ¢yHkimen 06h ms atoro xe peructpa (0xX0001).

3anpoc OTtBeTt

[Tone Hex [Tone Hex
Anpec TF Anpec TF

Kon ¢pynxumn 06 Kox dynkium 06

Anpec peructpa CT. 00 Anpec peructpa cr. 00

AJpec perucTpa mi. 01 AJlpec perucrtpa M. 01

3Ha4YeHHNE PErucTpa CT. 01 CRC mu. 38

3HavYeHHUE pEerucTpa M. 07 CRC cr.mi1. 31

CRC M. 92

CRC cr. 46

[ToryunB 3ampoc Ha U3MEHEHUs COJACPKUMOTO PETUCTpA, U3BEIATeNb OTIPABUT OTBET, Kak
MoKa3aHo B TaliuIle, a 3a TeM MNPUMEHHUT HOBbIe H3MeHeHMs. Temepp u3Bemiarenb Oynaer
ot3biBaThes 1o aapecy 01. M3menenue ampeca ycTpoWcTBa MO IMIMPOKOBEIIATEIBHON TOCHUIKE
HEBO3MO’KHO, U3BEIIATENIb MPOUTHOPUPYET Tako# 3ampoc. Ecnm, ciyvaitHeiM oOpa3oM 3aciath B
M3BEIATENb 3HAYCHHE CKOPOCTH 3a npeaenamu oT 1 1o 7, To Oyaer ycraHosineHa ckopocts 19200.



N3menenus comepxkumoro peructpa ¢ aapecom 0X0002, Tak ke KeaaTebHO MPOU3BOIUTH C
IpeIBapUTENbHBIM POYTEHUEM IIOCJIEAHEr0, 4YTOObI CIydyailHBIM 00pa3oM HE BHECTHU
HEXKCIAaTCIbHbIC U3MCHCHU.

3.2.2 TPUMEP PABOTBI C PETUCTPOM 0X0002
OrtmpasisieM B M3BEIIATENb KOJOBYIO MOCBUIKY ¢ (hyHKImMer 04h 1yist mpouTeHus: Coaep>KuMOro

peructpa 0X0002, kak moKa3aHO HUXKE.

3anpoc OTtBeT

ITone Hex ITone Hex

Anpec 01 Anpec 01

Kox ¢pynkumn 04 Kox ¢pynxumn 04

HauanbHslii agpec cT. 00 Komn-6aiit 02

HauansHblit agpec mir. 02 SHACHIHE PETHCTPA CT. 80
(cocrostame)

Koun-Bo peructpos ct. 00 SHadeniue  perictpa 89
ML (yTIpaBJICHU)

Koun-Bo peructpos mi. 01 CRC mi. 19

CRC mu. 90 CRC cr. 56

CRC cr. 0A

3HadeHue crapiunero 6aita peructpa 80h (6ur D7 ycranosien B 1), u3BeliareieM BbICTABICH
¢mar cocrostaust  «IIOXKAP». [lns mnepeBoma wu3Bemiaresiss B HCXOAHOE COCTOSIHHUE
(«IEXYPHbBIN»), HeoOX0auMO YCTaHOBUTH ATOT OUT B 0 M OTIIPaBUTH 00paTHO 1o Komane 06h:

3amnpoc OTtBer

[Tone Hex [Tone Hex
Anpec 01 Anpec 01
Kon dyukmmm 06 Kon ¢pyskmmm 06
Anpec peructpa CT. 00 Anpec perucrtpa cr. 00
Anpec perucrpa Mi. 02 Anpec peructpa M. 02
3HavYeHHE PErUcTpa CT. 00 CRC mu. 60
3HavYeHHUE pErucTpa M. 89 CRC cr.mi1. 18
CRC mu. 92

CRC cr. 46

Ecnu 6ut D7, ycranoBineHHslil B 1 mepenats B u3Bemarenb, Haxoasmuiics B JJEXXYPHOM
COCTOSIHUM, TO TocieaHui nepernér B pexum [IOXAP, Ha BpeMsa 2-3 CeKyHIbI, 4TO MOXKHO
HCIIOJIb30BATh JIJIsl TPOBEPKU pabOTOCTIOCOOHOCTH peJie U MOAKIIOUEHHBIX K HEMY 2JIEKTPHYECKHUX
nernei. B npuninume, B Hamem npumepe, 6ut D7 MoXHO HE OOHYJIATH, @ BEPHYTh 00OpaTHO Kak
eCTb, M3BeIIaTenb Tak e BepuéTes B JIEXKYPHBIN pexin, HO Ha 3 CeKYH/IBI MO3KE.

Jns  coxpaHeHUss U3MEHEHHOTO  Miajmero Oaiita peructpa  (ympaBieHHs), B
HHEPrOHE3aBUCUMOM MaMITH W3BeUIaTeNsl, He0OX0IUMO, Tepel OTIPAaBKOW, B crapuieM Oaiite
peructpa (coctosiHus) Bce OuThl yctanoBuTh B 1 (OXFF). Eciiu aToro He aenarhb, To N3MEHEHUS HE
OyIyT 3alIOMHEHHI ¥ Oy Iy T NeHCTBOBATH J0 IIEPBOTO Mepe3amycka u3Benarens (Copoca MUTaHHs).
DTO cAeNaHo sl HEKOTOPOU 3alIUThI COACPKUMOI0 PETUCTPA OT CIyUYalHBIX H3MEHEHHM.

JIist TIOJTHOTO Tiepe3arnycka U3BelaTelis CyIeCTBYeT KOIoBas mocklia ¢ kogaoM (yunkimu 2Eh
1 napoii nanubix 2E 2E.



Jlns GeIcTpOro uteHus perucrpa cocrosuus-ynpasiaenus (0X0002) mpegycMoTpeHa KOpoTKas

HOCBUIKA ¢ KogoM ¢yHkuuu 07h:

3anpoc OTtBer

[Tone Hex [Tone Hex

Anpec 01 Anpec 01

Kon dynkmmm 07 Kon ¢pyskmmm 07

CRC M. 41 Howmep rpynmsi 00

CRC cr. E2 Peructp cocrosiHus 00
Peructp ynpasnenus 89
CRC mu. D9
CRC cr. 12

Jns  xoHUrypanumu u3BemaTtens (GuUpMa  M3TOTOBUTENh NpEUIaraeT Mporpammy-

KOH(HUTypaTop, KOTOPYIO MOKHO CKayaTh C CaiiTa MU 110 3a1pocy.

4. OITMCAHME PEI'ICTPA 0X0002

e Crapmmii 6aiit — PETUCTP COCTOSAHN A,

e Minanmmii 6aiit — PETUCTP YIIPABJIEHI A,

e 1 - ycraHoBneHa raiaoyka;

e 0 - mycras siueiika, ralouka He yCTaHOBJICHA.

4.1 CIEKTPOH-401-EXD

PEI'MCTP COCTOSHUA

D7 — ¢unar cocrosaus «ITOXAP»:

1 - «IIOXXAPy;
0 — «<HOPMA».

D6 — ¢uar cocTosiHES HEUCTTPABHOCTH:
1 - <HEHCITPABHOCTb»;

0 — «<HOPMA».

D5 — ¢unar, o6Hapy>keH TecTOBbIN (OHAPD

1 — oGHapy>xeH TecTOBbIH (hOHAPH UITH MYJIBT;

D4 — ¢nar cocrosiHus TepMocTaTa:

1 — TepmocTaT HEUCTIPAaBEH MM OTCYTCTBYET HANPSHKEHHE TIOJJOTPEBa;
D3 — npoBepka 3anbUIEHHOCTH ONITHKU
1 — ypoBeHb 3aIIbIIIEHHOCTH CTEKJIA BHICOKHIA;

D2 -
D1-
DO — neucnpaBuocts Y®

PEI'ICTP YIIPABJIEHU A

D7 — pa3pemuts ompoc OT BHEIIHEro ycTpoiictBa (Moxyns HART)

0 YMOJT4aHuio |1 — pa3pemeno®;
D6 — pa3zpemienue paboTsl perie HemcnpaBHOCTh TpH 3arpsi3HEHUHN ONTHKU:

1 — pabora pene paspelnieHa,
0 — pabora pene 3anpemieHa*.



D5 — pukcanms pexxuma «ITOXKAP»:
0 — ¢uxcanus pazpemena*.
1 — ¢ukcanus 3anpenieHa.
D4 - paspemenue pabotsl pene «HEMCIIPABHOCTDB» npu HewcripaBHOM TepMOCTaTe WM
OTCYTCTBUH HAIPSKEHUS [TOJI0TPEBa:
1 — paGora paspernieHa;
0 — pabota 3amnpernieHa *.
D3 — nanpHOCTH OOHAPYKEHHS
D2 — nanpHOCTH OOHAPYKEHHS
D3D2: 00 — 50 M. (u3MeHsIeMBbIi TTapaMeTp, yCTAaHOBIICH B IOMOIHUTENbHOM peructpe 0002h);
D3D2: 01 - 25 meTtpos;
D3D2: 10 - 17 metpos; *
D3D2: 11 — 12 M. (u3MeHsIeMBIH MapaMeTp, yCTAaHOBIICH B TonoHUTENbHOM peructpe 0001h);
D1 — Bpems oOHapyxkeHHs
DO — Bpemst oOHapykeHHs
D1D0: 00 - 0,1 c.; (u3MeHsIEMBIii TTapaMeTp, YCTAHOBJIEH B A0NoaHUTEIbHOM peructpe 0003h);
YcranaiauBaercs TobKo Komanaoi mo Modbus (dhonapém He ycTaHaBIMBaeTCs ).
D1D0: 01 - 5 ¢ (u3MeHsieMblil TapamMeTp, YCTaHOBJICH B tonoiHuTebHOM peructpe 000Ch);
D1DO0: 10 — 15 cexyHm; *
D1DO0: 11 — 25 c. (u3MeHsieMBblii TapaMeTp, YCTaHOBJICH B IOMOTHHUTENLHOM peructpe 0004h).
*— 3a800cKaAsl YCMAHOBKA.

4.2 CIEKTPOH-601-EXD
PETUCTP COCTOSAHUSA
D7 — ¢unar cocrosaus «ITOXAP»:

1 - «ITOXAP»:
0 - «<HOPMA».
D6 — ¢dnar cocrosiaust «<HEMCITPABHOCTb»:
1 - «<HEUCITPABHOCTDb»:
0 - «<HOPMA».
D5 — ¢urar, oOHapykeH TeCTOBbII (hOoHAPh
1 — oGHapy’keH TeCTOBBIN (OHAPH WU MYJIBT,
D4 — ¢unar coctosiHus TEpMOCTaTa:
1 — TepmocTaT HeUcIpaBeH WK OTCYTCTBYET HaNpPsKEHUE MOJJ0TPEBA;
D3 — npoBepka 3anbUIEHHOCTH ONITHKN
1 — ypoBeHs 3anblnéHHOCTH cTekna «BBICOKUI»;
D2 -
D1 — neucnpasnocts UK kanana 4 Mxm
DO — neucnpaBuocts YO

PEI'ICTP YIIPABJIEHUA
D7 — pa3pemnth ornpoc ot BHeUIHero ycrpoiicrsa (Mmoayinst HART)

1o yMOJ9aHuio 1 — pazpemieHo™;

D6 — pa3pemenne pabotsl pene «<HEMCIIPABHOCTDb» npu 3arpsizHeHHH ONTUKU:
1 — pabora pene paspelieHa;
0 — pabora pene 3anpemnieHa*.



D5 — pukcanms pexxuma «ITOXKAP»:
0 — ¢uxcanus pazpemena*.
1 — ¢ukcanus 3anpenieHa.
D4 - paspemenue pabotsl pene «HEMCIIPABHOCTDB» npu HewcripaBHOM TepMOCTaTe WM
OTCYTCTBUH HAIPSKEHUS [TOJI0TPEBa:
1 — paGora paspernieHa;
0 — pabota 3amnpernieHa *.
D3 — nanpHOCTH OOHAPYKEHHS
D2 — nanpHOCTH OOHAPYKEHHS
D3D2: 00 — 50 M. (u3MeHsIeMBbIi TTapaMeTp, yCTAaHOBIICH B IOMOIHUTENbHOM peructpe 0002h);
D3D2: 01 - 25 meTtpos;
D3D2: 10 - 17 metpos; *
D3D2: 11 — 12 M. (u3MeHsIeMBIH MapaMeTp, yCTAaHOBIICH B TonoHUTENbHOM peructpe 0001h);
D1 — Bpems oOHapyxkeHHs
DO — Bpemst oOHapykeHHs
D1D0: 00 - 3 c.; (u3MeHsIeMBbIii TapaMeTp, YCTAHOBIIEH B JomoHuTenbHOoM peructpe 0003h);
Pa6otaer Tosbko Y@ kanain, UK — oTkiaroued. Y cranaBiauBaercs ToJIbK0 KoManoi mo Modbus
(ponapém He ycTaHaBIUBaeTCA).
D1DO0: 01 — 10 ¢ (u3MeHsieMblii mapaMeTp, YCTaHOBIICH B onoyHUTENbHOM peructpe 000Ch);
D1DO0: 10 — 15 cexyHm; *
D1DO0: 11 — 25 c. (u3MeHsieMblii TapaMeTp, YCTaHOBJICH B TonoiHuTebHOM peructpe 0004h),
UK xanan padotaeT B nuddhepeHIInaIbHOM PEKUME;

*— 3a4600CKAsL YCMAHOBKA.

4.3 CIEKTPOH-801-EXD
PETUCTP COCTOSAHUA
D7 — ¢unar cocrosaus «I[TOXKAP»:

1 — «[TOXKAP»;
0 - «<HOPMA».
D6 — ¢dnar cocrosiauss «<HEMCITPABHOCTb»:
1 - «<HEMCITPABHOCTDb»;
0 - «<HOPMA».
D5 — ¢urar, oOHapykeH TeCTOBbII (hOoHAPH
1 — oGHapy’keH TeCTOBBIN (OHAPH WU TTYJIBT;,
D4 — ¢uar coctosiHus TEpMOCTAaTA!
1 — TepmocTaT HeUcCIIpaBeH WK OTCYTCTBYET HApPsKEHUE MOJJ0TPEBA;
D3 — mpoBepka 3anbUIEHHOCTH ONTHKU
1 — ypoBeHb 3anbIIIEHHOCTH CTEKJIa BBICOKHIA;
D2 — HencnpaBHOCTh KaHala 5 MKM
D1 — HeucnpaBHOCTb KaHaJIa 4 MKM
DO — HencnpaBHOCTH KaHaa 3 MKM



PEI'UCTP YIIPABJIEHUS
D7 — pa3pemuts ompoc OT BHEIIHEro ycTpoiictBa (Moxyns HART)

0 YMOJT4aHuio |1 — pa3pemeno™;
D6 — paspemenue pabotsl peine «<HEMCITIPABHOCTDb» nipu 3arpsi3HeHHH ONITHUKH:
1 — pabora pene paspelnieHa,
0 — pabora pene 3anpemnieHa*.
D5 — ¢ukcauus pexxuma «I10XKAP»:
0 — ¢uxcanus pazpemena*.
1 — ¢ukcanus 3anpenieHa.
D4 - paspemenue pabotsl pene «HEMCITPABHOCTDb» npu HemcnpaBHOM TEpPMOCTATE HIIH
OTCYTCTBUH HAINpPSKEHUS TOJ0TPEBa:
1 — paGora paspernieHa;
0 — pabora 3ampemieHa *.
D3 — nanbHOCTH OOHApPYKEHUS
D2 — nanbHOCTH OOHApPYKEHUS
D3D2: 00 — 50 M. (u3MeHsIeMBbIi TapaMeTp, yCTAaHOBIICH B OMOIHUTENbHOM peructpe 0002h);
D3D2: 01 - 35 meTtpos;
D3D2: 10 — 25 meTpoB; *
D3D2: 11 — 17 m. (M3MeHsIeMbIii TapaMeTp, YCTAHOBIIEH B JOMOJHUTEIHOM peructpe 0001h);
D1 — Bpems oOHapykeHHs
DO — Bpemst oOHapyxkeHHs
D1DO0: 00 — 5 c. (u3MeHsIeMBblit TapaMeTp, yCTaHOBIICH B AonoHUTEIbHOM peructpe 0003h);
D1D0: 01 - 10 cexyHm; *
D1D0: 10 — 15 cexyHn;
D1DO0: 11 - 25 c. (u3MeHsIeMBIi TapaMeTp, YCTaHOBJICH B TOMOTHHUTENEHOM peructpe 0004h),
nudepeHIaTbHBIA PEXXUM paOOThI BKITIOUEH;

*— 3a4600CKAsL YCMAHOBKA.

4.4 CIEKTPOH-901-EXD
PETUCTP COCTOSAHUA
D7 — ¢unar cocrosaus «I[TOXAP»:

1 - «ITOXAP»;
0 - «<HOPMA».
D6 — ¢dnar cocrosiauss «<HEMCITPABHOCTb»:
1 - «<HECITPABHOCTDb»;
0 - «<HOPMA».
D5 — ¢urar, oOHapykeH TeCTOBbII (hOoHAPH
1 — oGHapy’keH TeCTOBBIN (OHAPH WU TYJIBT;,
D4 — ¢uar coctosiHus TepMOCTaTa!
1 — TepmocTaT HeUcHpaBeH WIK OTCYTCTBYET HApPsXKEHUE MOJJ0TPEBA;
D3 — mpoBepka 3anbUIEHHOCTH ONTHKU
1 — ypoBeHb 3anbUIEHHOCTH CTEKJIa BHICOKHUI;
D2 — nencnpasnocts UK kanana 5 Mxm
D1 — neucnpasnocts UK kanana 4 Mxm
DO — meucnpasHocth MK kanana 3 Mmxm



PEI'UCTP YIIPABJIEHUS
D7 — pa3pemuts ompoc OT BHEIIHEro ycTpoiictBa (Moxyns HART)

0 YMOJT4aHuio |1 — pa3pemeno™;
D6 — paspemenue pabotsl peine «<HEMCITIPABHOCTDb» nipu 3arpsi3HeHHH ONITHUKH:
1 — pabora pene paspelnieHa,
0 — pabora pene 3anpemnieHa*.
D5 — ¢ukcauus pexxuma «I10XKAP»:
0 — ¢uxcanus pazpemena*.
1 — ¢ukcanus 3anpenieHa.
D4 - paspemenue pabotsl pene «HEMCITPABHOCTDb» mpu HemcnpaBHOM TEpPMOCTATE HIIH
OTCYTCTBUH HAINPSIKEHUS OJ0TPEBa:
1 — paGora pa3penieHa;
0 — pabora 3ampemieHa *.
D3 — nanbHOCTH OOHApPYKEHUS
D2 — nanbHOCTH OOHApPYKEHUS
D3D2: 00 — 50 M. (u3MeHsIeMBbIi TapaMeTp, yCTAaHOBIICH B IOMOIHUTENbHOM peructpe 0002h);
D3D2: 01 —- 25 meTpos;
D3D2: 10 — 17 meTpoB; *
D3D2: 11 — 12 m. (M3MeHsIeMbIii TapaMeTp, YCTAaHOBIIEH B JOMOJHUTEIbHOM peructpe 0001h);
D1 — Bpems oOHapykeHHs
DO — Bpemst oOHapyxkeHHs
D1DO0: 00 — 3 c.; (u3MeHsIeMBbIi TapaMeTp, yCTaHOBIICH B AonONHUTEIbHOM peructpe 0003h);
Paboraet Tonpko Y@ kanan, UK — otkimrouen. Y cranaBiuBaeTcs TObKO koMman o mo Modbus
(ponapém He ycTaHaBmuBaeTCA).
D1DO0: 01 — 10 ¢ (u3MeHsieMblil TapaMeTp, YCTaHOBIICH B omoHUTENbHOM peructpe 000Ch);
D1DO0: 10 — 15 cexynn; *
D1DO0: 11 - 25 ¢. (u3MeHsIeMblii TapaMeTp, YCTAHOBJIEH B AOMOJHUTEIBHOM peructpe 0004h),
UK kanan paboraet B quddepeHIInaaIsHOM PEKUME;

*— 3a4600CKAsL YCMAHOBKA.

4.5 CIIEKTPOH-101-EXD
PETUCTP COCTOSIHUA
D7 — ¢unar cocrosams «I[TOXKAP»:

1 - «ITOXAP»;
0 - «<HOPMA».
D6 — ¢dnar cocrosiauss «<HEMCITPABHOCTb»:
1 - «<HECITPABHOCTDb»;
0 - «<HOPMA».
D5 — 1 — moxap mo MakCUMaJIbHOMY KaHAITY;
D4 — 1 — noxap no quddepeHnraIbHOMY KaHaly;
D3 — 1 — HencnpaBHOCTH CEHCOPa, OOPHIB;
D2 — 1 — HencripaBHOCTH CEHCOPA, KOPOTKOE 3aMBIKAaHUE;
D1 - ne ucnons3yercs;
DO — He ucmonb3yercs.



PEI'’MCTP YIIPABJIEHUSA
D7 — ne ucnons3yercs;

D6 — oTkIIFOUeHHE KOHTPOJISI HEUCITPABHOCTH CEHCOPa:
1 — KOHTPOJIH OTKITFOYECH.
0 — BITIOUEH™.
D5 — ¢ukcamus pexxuma moxap:
1 — ¢ukcamnus paspemiena*.
0 — ¢ukcanus 3anpenieHa.
D4 — ne ucnons3yercs;
D3 - 1 - nuddeperunanbHbli KaHaT BKIIIOYEH; *
D2 — knacc remneparypsl cpabaThIBaHMS;
D1 — knacc temneparypsl cpabaThIBaHMS;
DO — knacc Temneparypsl cpabaThIBaHMS;
D2D1D0: 000 — A2R; *
D2D1D0: 001 - A3R,;
D2D1D0: 010 - BR;
D2D1D0: 011 - CR;
D2D1D0: 100 - DR;
D2D1D0: 101 - ER;
D2D1D0: 110 — TR; (Temneparypa ycTaHaBiIHBaeTcs moib3oBareneM B peructpe 0x0003,
3aBojicKas ycraHoBka 54 °C)
D2D1D0: 111 — TECT;

*— 3a600CKaAsl YCMAHOBKA.

4.6 CHEKTPOH-535-UITP/Y AII-EXD
PETUCTP COCTOSIHUA
D7 — ¢unar cocrosams «I[TOXKAP»:

1 — «[TOXKAP»;
0 - «<HOPMA».

D6 — ¢uar cocrosans «<HEMCITPABHOCTDb»:
1 - «<HEMCITPABHOCTDb»;
0 - «<HOPMA».

D5 -

D4 -

D3 -

D2 -

D1 -

DO -



PET'MCTP YIIPABJIEHUSA

D7 -

D6 -

D5 — ¢ukcanus pexxuma moxkap U HeucnpabHocTh: (st UITP-535)
1 — ¢ukcamus pazpemena*.
0 — dukcamus 3anperieHa.

D4 -

D3 -

D2 -

D1 -

DO -

*— 3a4600CKAsL YCMAHOBKA.

4.7 CHEKTPOH-MUT
PET'MCTP COCTOSAHUS
D7 — ¢nar cocrostnus «ITOXKAP»:

1 - «ITOXAP»;
0 - «<HOPMA».
D6 — ¢uar cocrosans «<HEMCITPABHOCTDb»:
1 - <HEUCITPABHOCTb»;
0 - «<HOPMA».
D5 — ¢uar cocrosams «[TOXKAP» metida 2:
1 - «ITOXAP»;
0 - «<HOPMA».
D4 — ¢uar cocrostaus «ITOXAP» nuneiida 1:
1 - «ITOXAP»;
0 - «<HOPMA».
D3 — ¢uar cocrosans «OBPbIB» mneiida 2:
1 — «OBPBIB»;
0 - «<HOPMA».
D2 — ¢nar cocrosaus «<KOPOTKOE 3AMBIKAHUME» mneiiga 2:
1 - «<KOPOTKOE 3AMbBIKAHUE;
0 - «<HOPMA».
D1 - ¢nar cocrosaus «<KOPOTKOE 3AMBIKAHME» mneiiga 1:
1 — «OBPBIB»;
0 - «<HOPMA».
DO — ¢uar cocrosanst «kKOPOTKOE 3AMBIKAHUE» muneiida 1:
1 - «kKOPOTKOE 3AMbIKAHUE»;
0 - «<HOPMA».



PEI'CTP YIIPABJIEHUSA
D7 -
D6 — ¢uar cocrosane «CUPEHA»
1 — OTKIJIFOUHTH CHPEHY;,
0 — pazpemmTh cupeny *;
D5 — ¢uar cocrosiame ¢ Gukcanueit/6e3 dpukcanuu:
1 - ¢pukcanus pexxuMma moxxap 3anperieHa *;
0 — ¢uxcanus paspeneHa;

D4 -

D3 -

D2 -

D1 — Be1OOp CONMPOTHUBIICHHS TTIOTOHHOTO METpa TepMoKadess mekda 2:
1-1,50wm;
0-0,6 Om *,

DO — BBIOOp CONPOTUBIIEHHUS TIOTOHHOT'O MeTpa TepMokades nuieiida 1:
1-1,50wm;
0-0,6 Om *,

*— 3a600CKaAsl YCMAHOBKA.

Jns mepeBoma m3Bemarenss u3 coctosHus Iloxkap B JlexypHslii HeoOxomumo O6ut D7 B
pErucTpe COCTOSIHUS YCTAaHOBUTH B €IMHUILY U OTIIPaBUTH B M3BeLIaTesb. Eciau ¢pukcamms moxapa
3arperieHa, TO U3BEIIaTeb caM MepeiHaET B pexKUM JeKypPHBIN MOCIIe BOCCTAHOBJICHHUS IIIei]a.

e Peructp ¢ ampecom 0X0003 — 16 paspsaHblii peructp AOCTYHNHBIA IO YTEHUIO, TJIE
oToOpaxaercs TekyIiee conpoTuBieHue nuieida 1. 3nauenne B OM, ymaoxenroe Ha 10.

e Peructp ¢ ampecom 0x0004 — 16 paspsaHbIi perucTp AOCTYNHBIA IO YTEHUIO, T/IE
oToOpaXkaeTcs TeKyIiee conpotuBienue mueida 2. 3nauenue 8 OM, ymHoxkeHHoe Ha 10.

e Peructp ¢ ampecom 0x0005 — 16 paspsaHblii perucTp AOCTYNHBIA IO YTEHUIO, TJIE
oToOpa)kaeTcs TeKyIas JaiauHa nuieida 1. 3HaueHne B MeTpax, yMHOKeHHOe Ha 10.

e Peructp ¢ agpecom 0X0006 — 16 paspsmHbIii pEerucTp MOCTYIHBIA IO YTEHHUIO, TJIC
oToOpa)kaeTcs TeKyIas JjuHa nuieida 2. 3HaueHne B MeTpax, yMHOKeHHoe Ha 10.



IMPHUJIO’)KEHUE A

Jasi coxpaHeHusI 3HAYEHHS] PerucTpa yNpaBjdeHMs B DSHEPrOHE3aBUCHMON MHaMsiTH,
HEO0OXOJIMMO YCTAaHOBHUTH BCE€ OMTHI PETUCTpPa COCTOSHUS B | (rajiouka) U OTIPABUTH, BMECTE C
perucTpoM ymopaBieHHs, B u3Bemiareib. Eciau 3Toro He nenaTh, TO MU3MEHEHUSI B PETUCTPE
yIpaBlieHus: OyAyT ACHCTBOBATH JI0 TIEPBOTO BHIKITFOUCHUS MUTAHUS U3BEIIATEIIS.

Yrenne |D- koga: otnpaButh (mporpamMmma KOHGUTypaTopa, B JEBONH HUKHEW YacTH, B OKHE
«Komanma*HEX») B usBemiarens komanay 63h. B oTBere (B mpaBoM OKHE KOH(pHUTyparopa), B
ctpoke RX: Bropoii u Tpetuii 0aiTel — nacHTHGUKamonusii koa (0000h — 3aBoickast ycTaHOBKA).

3anmmchk I1D- koga: otipaBuTh - Komanay 73h u B crpoke «Jlanusie (HEX)» ueTsipe 3Haka Koa
(6e3 mpobenos), Hapumep: 010A. IIpenrameperHo n3MeHsITh |D- ko1 HE0OXOAMMOCTH HET, €CITU
on paseH 0000 (3aBojckasi yCTaHOBKA), TO MPH MEPBOM «IIOKa3e» TECTOBOTO (oHAps, OH Oynaer
u3MeHEH aBToMaTndecku Ha ID- xox aToro ¢onaps.

YreHue/ 3anuCh HEM3BECTHOIO aapeca. Eciu aapec n3BelaTels HEU3BECTEH, TO €70 MOYXKHO
MPOYUTATH WA U3MEHUTH CIEAYIOIUM 00pa30M: IPUIIOKUTh MAaTHUT K TEPKOHY (OH HAXOJIUTCS B
BEpXHEH YacTu OOJBIIOrO OKHA), KPACHBIM CBETOAMO] OYyIEeT CBETUThCSA MOCTOSHHO. ONpPOCUTh
W3BeIIaTeNb 1Mo aapecy 128, B oTBeTe M3BemiaTeNs OyAeT yKa3aH ero HCTHHHBIA ajapec. MoKHO
cpasy, 6e3 ornpoca, 3aciaTh HOBBIH ajipec, 1o aapecy 128. YOpaTs MarHur.

YcranoBka 3aBOJACKHMX HacTpoek. /[ BO3BpalleHUs 3aBOJICKMX YCTaHOBOK, HEOOXOIMMO
CIenaTh CIEAyIOIIee. BBIKIIOUNTh MHTAHWE W3BEIIATENs, MPWIOKHTh MArHUT K TEpPKOHY,
BKIIIOUUTH NUTaHUE. J{0KIaThCsl, KOTIa KPACHBIM WHIANKATOP HAUHET MHUTaTh, YACPKUBAS MATHUT
nanee, JOXKIAThCsl, KOorJaa WHIUKATOP(bI) CTaHET CBETHTHCS IMOCTOSHHO, IMOCIE 4Yero, yoparb
MarHuT. M3Bemarens BepHET 3aBOJACKHE YCTAHOBKHM BCEX PETHMCTPOB, KPOME: aJipeca, CKOPOCTH
obmeHa, ID- ko Oyzaer ycranosnen 0000h.

IHociie momayu HanpsiZKeHUs NMUTAHMSA, U3BEIIATeNb B TeueHUU 8— 10 CeKyHI MpPOBOIUT
HACTPOIKY M TECTUPOBAHUE ONTUYECKUX AIeMEHTOB. [loaTOMy, HEOOXOIMMO YOEIUThCA B TOM,
YTO CTEKJA JOCTaTOYHO YHUCThIe, HE TMEPEKPBITHI IMOCTOPOHHUMHU IIpEeaIMETaMH, a TaKxke,
HE)KeNaTeNIbHO, B 10JI€ 3pEHUs U3BeUIaTeNs, MPUCYTCTBHE OTKPBITOrO O4ara IjiaMeHHu.

JudpepeHunanbHblii peskuM padoThl — U3BELIATEIb CaM ONPEACIACT BpeMsi 0OHApYKEHUS
B 3aBUCUMOCTH OT MHTEHCHUBHOCTH o4ara IiameHu. To ecTh, ecu oyar ImjiaMeHUu UMEET Maylo
WHTCHCUBHOCTh (HEYBEPEHHBIN), M3BEIIATENh YBEIUYMBACT BpeMsi OOHapYyKEHUs U HA00OpOoT,
€CJIM oyar O4YeHb MHTCHCUBHBIM, TO COKpamaer Bpemsi oOHapyxkeHus. Tak, Hampumep, eciiu
TECTOBBIM OYar IjIaMeHu Ha paccTossHUU S0 METPOB U3BEHIATEIb MOKET ONPEICTUTD 3a Bpems 25-
35 cekyHa, TO Ha paccTostHUU 5-10 METPOB, OH ATO CAENaET 3a BpeMs 2- 3 CEKyH/IbI.

HM3Berarenb UMEET BCTPOCHHBIN 3arpy3unK mporpaMmuoro kojaa (Bootloader), uto mo3sosier
OOHOBUTH BEPCHUIO MPOIIUBKH CAMOCTOSTENBHO, MOIYYUB €€ OT MPOU3BOAUTEIIS.

Poccus,
623700, CepanoBckas 00:1., T. bepezoBckuid, yi. Jlenuna, 21.
T/¢. (343)379-07-95.
info@spectron-ops.ru www.spectron-ops.ru

HAY4YHO-NPOW3BOACTBEHHOE OEbEAVNHEHVE

CNEKTPOH



mailto:info@spectron-ops.ru
http://www.spectron-ops.ru/

	1. ОПИСАНИЕ ПРОТОКОЛА MODBUS ДЛЯ ИЗВЕЩАТЕЛЕЙ «СПЕКТРОН»
	2. ОБЩИЕ ПРИНЦИПЫ ПЕРЕДАЧИ ДАННЫХ В ПРОТОКОЛЕ MODBUS/RTU
	2.1 ЦИКЛ «ЗАПРОС-ОТВЕТ»
	2.2 СОДЕРЖАНИЕ СООБЩЕНИЯ MODBUS (RTU ФРЕЙМ)
	2.3 СОДЕРЖАНИЕ АДРЕСНОГО ПОЛЯ
	2.4 СОДЕРЖАНИЕ ПОЛЯ ФУНКЦИИ
	2.5 СОДЕРЖАНИЕ ПОЛЯ ДАННЫХ
	2.6 СОДЕРЖАНИЕ ПОЛЯ КОНТРОЛЬНОЙ СУММЫ

	3. ФОРМАТ ПЕРЕДАЧИ СИМВОЛОВ
	3.1 ФУНКЦИИ И ОПИСАНИЕ РЕГИСТРОВ
	3.2 КАРТА РЕГИСТРОВ
	3.2.1 ПРИМЕР ИЗМЕНЕНИЯ АДРЕСА
	3.2.2 ПРИМЕР РАБОТЫ С РЕГИСТРОМ 0Х0002


	4. ОПИСАНИЕ РЕГИСТРА 0X0002
	4.1 СПЕКТРОН-401-EXD
	4.2 СПЕКТРОН-601-EXD
	4.3 СПЕКТРОН-801-EXD
	4.4 СПЕКТРОН-901-EXD
	4.5 СПЕКТРОН-101-EXD
	4.6 СПЕКТРОН-535-ИПР/УДП-EXD
	4.7 СПЕКТРОН-МИТ

	ПРИЛОЖЕНИЕ А

