BBEJEHHWE B MODBUS ITPOTOKO.I.
Hepenauya B cerun MODBUS.

Crannaptasie MODBUS-moptel B koHTpomepax MODICON wucnons3ytor RS-232C coBMecTHHMBIH MOCIEIOBATEIbHBIA HHTEPQEUC .
KoHTpoJIepbl MOT'YT OBITh COCAMHEHBI Ha IPSIMYIO WK Yepe3 MOJIEM.

KoHTpomepsl cOeaUHAIOTCS HCHONB3Ysl TEXHOJIOTUIO TJIABHBIM-NOAYMHEHHBIH, TPH KOTOPOH TOJIBKO OJHO YCTPOUCTBO (TJIaBHBINH) MOXKET
MHHAIMUPOBATh Tepenady (caemaTs 3ampoc). Jpyrme ycTpoiicTBa (IOAYMHEHHBIE) MEpEeNaroT 3alpallnBacMble TJIABHBIM YCTPOHCTBOM
JTaHHBIE, WM TPOU3BOMAT 3alpallliBacMble NeHCTBHUs. THUIMYHOE TIIaBHOE yCTpoiicTBO BKmoyaeT B cebs Bemymuil (HOST) mpoueccop u
MaHEeJIN IPOrpaMMHUPOBaHus. THINYHOE MOTYMHHEHOE YCTPOHCTBO - MPOrPaMMHPYEMBIH KOHTPOJLIEP.

I'maBHBII MOXET agpecoBaThcsl K MHAWBUIYANTbHOMY ITOJYMHEHHOMY WIJIM MOXKET WHUIIMHPOBAThH IMHUPOKYIO Iepegady COOOUICHHS Ha BCe
MOAYMHEHHBIE yCTpoiicTBa. [logunHeHHOE yCTPOHCTBO BO3BpAIIAeT cOOOIIEHNE B OTBET Ha 3alpoc, aApecyeMblii IMeHHO eMy. OTBETH He
BO3BPAIIAIOTCS PH ITHPOKOBEIIATEIFHOM 3aIIPOCE OT INIABHOTO.

HHKJ'I 3anpoc - OTBeT.

3ampoc oT IJIaBHOTO OTBeT NOAYNHEHHOTO
Anpec ycTpoiicTa Anpec ycTpoiicTa
Kox ¢pynkuumn Kox ¢pynkuumn

8 - OuTHBIC 8 - OuTHBIC

OaiThl JaHHBIX 0aiThl JaHHBIX
KonTponbhas cymma KonTponbhas cymma

3ampoc : Kox ¢yHKImu B 3ampoce TOBOPUT MOAYMHEHHOMY YCTPOHCTBY Kakoe JeficTBHE HEOOXOAWMO MPOBECTH. baliThl NaHHBIX coIepkaT
“HPOPMAIMIO HEOOXOANMYIO AJIs BBHIIOMHEHUS 3ampoleHHOW QyHKiuu. Hampumep, xon ¢yHKnuu 3 moapa3yMeBaeT 3alpoc Ha YTCHUE
COIEPKUMOTO PETUCTPOB MOJIMHEHHOTO.

Otser : Ecnu mogumHEHHBIH JaeT HOPMAJbHBIA OTBET, KOA (YHKIMH B OTBETE MOBTOpSET KoJ (YHKIWH B 3ampoce. B OaiiTax TaHHBIX
conepkutcs 3aTpedoBaHHas HHpopMmanus. Eciu umeer mecto ommoOKa, To Koa GYHKIUN MOTUPHULIUPYETCs, U B OaliTax TaHHBIX IepeaaeTcs
MIPUYHHA OIIHOKH.

JlBa pe:xuMa ocJIe]0BaTeIbHOMH epeaaun.
B cerax MODBUS moxet ObITh UCTIONB30BaH oAnH U3 ABYX croco6oB nepenaun: ASCII wiam RTU. [Tonb3oBarens BEIOHpaeT HEOOXOAUMBII

PEKHMM BMECTe ¢ ApyTUMU IapaMeTpaMu (CKOpOCTh Iepeaadn, pexKUM MapuTeTa U T.14.) BO BpeMs KOHPHUTYpaluH KaKI0T0 KOHTPOIIIepa.

Pexcum ASCIL.

[Ipu ucnons3oBanuu ASCII - pexxuma kaxaslii 6aiiT coobmenus nepenaercs kak nsa ASCII cumBona. I'maBHOE MperMyIIECTBO TOTO
croco0a BpeMsi MEeX1y NpeJaueii CHMBOJIOB MOKET ObITh 10 1 cek. 63 BOSHHKHOBEHHS OIIMOOK IIpU epeaye.

Dopmam kasxcoozo oaiima ¢ ASCII-pescumme:

Cucrema xonupoBku: llectHanuatupuunas, ASCII-cumsoist 0-9, A-F
Ha3znauenue OUTOB: 1 cTapT Out
7 OUT HaHHBIX, MMM OHTOM BIiepe]
1 6ut napurera; HeT OUTa MapuTETa
1 crom OuUT ecnu ecTh NapuTeT; 2 OUTa CIH
HET IapuTeTa
KontponsHas cymma: Longitudinal Redundancy Chek (LRC)
Pexum RTU.
IMpu ncnonszoBannu ASCII - pexxrma KaxIplii 6aiiT COOOLIEHHS COIEPIKUT ABA 4-X OMTHBIX IIECTHAUATHPUYHBIX YUCIIA.

Kaxnoe coofumeHMe nepenaeTcs HENPEPHBHBM IOTOKOM.

Dopmam kaxcoozo daiima ¢ RTU-pescume:

CucrTemMa KOOMPOBKM: 8-MM OMUTOBasS IBOMYHAS, WECTHANLATUPUUHAS
0-9, A-F
IBe WeCTHaIlaTUPUUHBIE LUOPE COmepXaTcs B
KaxImoM 8-My OuTOBOM OanTe COOOUEHMS .
HazHaueHre OMTOB: 1 cTapT OuUT
8 OMT @maHHEIX, MIAUMM 3HAYAllMM pPas3psaloM

BIIEpEn



1 BuT napureTa; HeT OuTa IapuTeTa
1 cTom OMT ecJM eCThb IHapuTeT; 2 OuTa eciu
HEeT [napureTa

KourposbHasa cymMma: Cyclical Redundancy Check (CRC)

Conep:xanue coodmennss MODBUS.

ASCII ¢ppeiim.

B ASCII-pexume, coobmenne HaunHaercs ¢ "naoerouns” (i, ASCII 3A hex), n 3akaHUMBAeTCs OCIIEJOBATEIFHOCTHIO "BO3BPAT KapeTKH-
nepeBoyt ctpokn” (CRLF, ASCII 0D u 0A hex).

JlomycTUMbIe CHMBOJIBI [UIS TIEpeiadyl - 3T InecTHaguaTupudnsie mudpsl 0-9, A-F. MoHHTOp CeTeBOTro yCTpOWCTBa B CETH HENPEPHIBHO
OTCJICKUBAET CUMBOI "BoeToure". Korma oH IpHHAT, KaX10€ YCTPOHCTBO JEKOUPYET CIISIYIOMHe Mole coo0ImeHus (IIoJie aapeca) U T.1.

HuTepBainsl MexXy CHMBOJIAMH COOOIIEHMSI MOTYT OBITh 10 1 cex. Ecim nHTepBan Gomblie, TO IPUHIMAIOIIEE YCTPOHCTBO PACIIO3HACT ITO
Kak omuOKy. TUnraHbIA (peiiM cooOIIeH s TOKa3aH HIDKE.

'l cuM|2 cuM |2 CUMM |n CHMM |2 CUM|Z2 CUM,|

I | | | |CR LF

Hckmrouenue: B kontpomiepax tuna 584 u 984A/B/X ASCII-coobuieHre MOXKET HOPMaJIbHO 3aKaHYMBATHCSI MIOCIE KOHTPOJIBHOH CyMMBI
6e3 CRLF nocnenoBarensHocTH. VIHTEpBasbl MeHbILE 1 ceK AOMYyCKAIOTCA.

RTU g¢peiim.

B RTU pexume cooOlIeHHE HAYMHAETCS C HHTEPBAJia THIIMHBI PABHOIO BPEMEHHU I€PENaun 3.5 CUMBOJIOB IIPH JAHHON CKOPOCTH TIEpeiadn
B ceTu. IIepBbIM 110JIEM 3aTeM TepeIacTcs aipec YCTpOHCTRa.

Bcenen 3a mocienaum TepeaaBacMbIM CUMBOJIOM TAKXE CJICAYCT HHTEPBaJl TUIIHWHBI IIPOJOJIKUTECIBHOCTBIO HC MEHEC 3.5 cumBosioB. HoBoe
C006I.[ICHI/IC MOJKET HAYUHATHCA MOCJIE 3TOI'0 UHTEpBaJia.

@peiiM cooOIIeHHUs MepeaeTcsl HenpepbIBHO. ECiI MHTEpBal THIIHHBI HPOJODKUTEIBHOCTBIO 1.5 BO3HHK BO Bpemsi mepefaud (peiiMa,
[PUHUMAIOLIEE YCTPOICTBO 3aKaHUMBACT PHEM COOOIICHHUS U CIeAYIOMUi 6aiiT OyeT BOCIPUHAT KaK Ha4alIo CIACAYIONIEro COOOIEeHHU.

TakuM 06pa3oM, eciid HOBOE COOOIICHHE HAYHETCsI paHblie 3.5 HHTepBalia, IPHHUMAIOIICE YCTPOMCTBO BOCIIPUMET €ro Kak IPOJIOJDKCHIE
NpeabIAyIero coobuienus. B aToM ciiyyae ycraHaBiuBaeTcsi OmIMOKA, TaK Kak OyJeT HECOBNAJIeHHE KOHTPOJBHBIX CYyMM. THHOMYHBIA
(bpeiimM cooOIIIeHHS TOKAa3aH HIXKE.

———————————— r--------T'-————--—--T----—-—-—-T-——————-T———————————
| cTapT | agpec | QyHKUMA | IOaHHBE | CRC | KOHel] |
e et Fomm - fomm———— e fomm - fom - +
1 T1-T2-T3-T4, 8 our | 8 6urT |n x 6ur | 16 Our |T1-T2-T3-T4)|
L—————————— o Fomm o Fomm———— Fom

Couepmaﬂne a/IpeCHOro 1noJis.

Anpecroe none ¢peiimMa cogepkut a8a cumBoia (ASCII) mwim 8 6ur (RTU). JonmycTuMslii anpec nepenadu HaxoauTcs B auanasone 0 - 247.
Kax oMy momr4nHeHHOMY YCTPOHCTBY NMPHCBAaUBACTCS afpec B mpeaenax ot 1 go 247.

Anpec 0 ucmompdyercss UIA IIMPOKOBEIIATENBFHON IMepefadd, €ro pacmo3HaeT Kaxpaoe ycrpoiictBo. Korma MODBUS mpotokon
UCHoNB3yeTcs Ha 6oJiee BHICOKOM YPOBHE CETH, IIMPOKOBEIIATEIbHAS TIepejada MOKET HE MOICPKUBATHCSA HIIH MOXKET ObITh peai30BaHa
JIPYTUMHU METOAMHU.

Coaep:xanue 1noJs pyHkuuu.

[one dbynxunu dpeiima comepxut asa cumBona (ASCII) wimm 8 6ut (RTU). Auanazon gucna 1 -255. Hexoropsie ¢pyHKInu pabotaroT Ha
Bcex KoHTpoiutepax MODICON, HekoTopble - Ha ONpENeNICHHBIX MOJENAX, IPYyTHe e KOIBl 3ape3epBUPOBAHBI sl OyAyIIETo
rcnonb3oBaHus. Vmerommiicss Habop (GyHKUUIT OMKCaH B IPUIOKCHUH 2.

Koraa nomuuHeHHbIH OTBeYaeT INIABHOMY, OH HMCIOJb3yeT mose koxa QGyHKuuu s Qukcanuu omuOku. B ciyyae HOpMaJIbHOTO OTBETA
MO{YMHEHHBIN MTOBTOPSICT OPUTHHAIBHBIN K01 (yHKIuU. Eciiu uMeeT MecTo ommnbka, BO3BpaIaeTcsi KOA (yHKIMH C YCTaHOBJICHHBIM B |
CTapIIuM OHTOM.

Hampumep, cooO1menne oT I1aBHOTO NOACHHEHHOMY IIPOYUTATh TPYIITy PETHCTPOB UMEET ClIeXyIomuil ko QyHKIwn:

0000 0011 ( 03 hex) Ecnn momunHeHHBIN BBIIONTHMI 3aTpeOoBaHHOE JeiicTBUE Oe3 OmMOKH, OH BO3BpalIaeT Takoi ke kon. Ecmu
HMEET MECTO OLIMOKA, TO OH BO3BPALIACT:



1000 0011 ( 83 hex) B noGaBieHune k W3MEHEHUIO KOja (YHKIWH, NOAYMHEHHBIH pa3MelaeT B I0JIe JaHHBIX YHHKAIBHBIA KOI,
KOTOPBIi TOBOPUT IVIABHOMY KaKasi IMEHHO OIIMOKa NPOU30IUIA WM IIPUYHUHY OIIMOKH.

ConepixaHue 1moJs JaHHbIX.

[lone nmaHHBIX B COOOIICHMM OT TJIABHOTO K MOJYMHCHHOMY COJEPXKHUT JOMOJHHUTEIbHYI HHGPOPMAIHIO, KOTOpas HeoOxoauma
MOJYMHCHHOMY JIJIsl BBIMOJHCHUS yKa3aHHOUW QyHKIMU. OHO MOKET COACPKaTh aJpeca PEriCTPOB MM BBIXOJIOB, HX KOJHYECTBO, CUCTUHK
nepeaBaeMbIX OaHTOB TaHHBIX.

Hamnpumep, ecu riaBHBIN 3ampaliiBaeT y HOMYHHEHHOTO IPOYUTATh IPYIITY peructpoB (kon gyHkuun 03), moje JaHHBIX CONEPIKHUT apec
HaYyaJIbHOTO PErHCTPa M KOJMYECTBO PErHCTpoB. Eciy riiaBHBIH X04eT 3amucath rpymniy peructpoB (kox ¢yHkumu 10 hex), mose qaHHBIX
COZICPXKHT aZpec HaYAIBHOTO PErucTpa, KOJIMYECTBO PETHCTPOB, CUCTYHK KOJIMYECTBA 0aliTOB TAHHBIX M JAHHBIE JUIS 3aIIHCH B PETUCTPHI.

ITone JIAHHBIX MOXET HE CYIIECTBOBATH (I/IMCTI: HYJICBYIO ,Z[J'II/IHy) B OIIPEACJICHHBIX TUIIaX COOﬁH.[eHI/If/‘I.

Copep:xkanue 1ojsi KOHTPOJILHOH CyMMBI.

B MODBUS - ceTsix HCHOJB3YIOTCS [Ba MeToxa KOHTpouisi ommOok nepexaun. CopepkaHue MOJS KOHTPOJBHOH CYMMBI 3aBUCHT OT
BbIOpanHoro criocoba nepemaun. ASCII Koraa ucmonb3yercst ASCII-pesxum mosne KOHTPOJbHOH cymmbl comepkuT aBa ASCII-cumBorna.
KonTponbHass cymma siBisiercs pesyibraroM Berumcienus Longitudinal Redundancy Check (LRC) chenmanHoro Ham comepaHHeM
coobmenust HaunHas ¢ ":" u 3akaHumBas CRLF. RTU Kornma ncnons3yercss RTU-pexxnm mosne KOHTPOJIBHOW CYyMMBI COREPXHT 16-Th
ouroBylo BenmunHy. KoHTponbHas cymma siBisiercs pe3ysbratoM Beraucienus Cyclical Redundancy Check cnenannoro Hajx copepxanueM
coobnienusi. CRC no6aBisieTcsi K COOOUICHUIO MOCICSTHUM TOJIEM MJIa MM OaiiToM BIepet.

®opmart nepesayd CHMBOJIOB.

Iepenaya CHMBOJIOB UAET MJIAIIIIAM OUTOM BIICPE]L.

ASCII ¢peiim

C Konmpoaem uemunocmu

—————— rT-----1-----7-----7-----7-----T-----T--———-T-——---T-————1

|cTapT | 1 ' 2 ' 3 ' 4 | 5 | [ i 7 iCronn |CTom |

L-———- +-———— t————— - f-———— fo———— - - - o
RTU d¢peiim

C KOonmpoaem uemunocmu

MeToabl KOHTPOJIS OIIHOOK.

CrannaptHas MODBUS ceth ucmonb3yet aBa MeToaa KOHTpoJst ommbok. Kontpons naputera (even/odd) u kouTposbHas cymma. O6e 3Ti
[IPOBEPKU TEHEPUPYIOTCS B TOJIOBHOM ycTpoiicTBe. [T0JYMHEHHOE YCTPOWCTBO MPOBEPSAET KaXKIbId GalT U BCe COOOILIEHHE B IPOLECCE
npuema.

ITonwp30Bareab MOXKET YCTaHaBJIMBaTbh HNPOAOJDKHUTCILHOCTE HHTEpPBAJia TaﬁMayTa B TCUYCHUU KOTOPOTO TI'0JIOBHOC yCTpOﬁCTBO 6y[[CT
OXXHJIaTh OTBETA OT MNOAYHHCHHOT'O. Ecmu HOZ['-II/IHGHHLIfI 06Hapy>1<1/1n OIJ_II/I6Ky rnepeaadyun, To OH HE (bopMpreT OTBECT I'NITaBHOMY.

Kontpoubs napurera.
IMonb3oBaTeb MOXKET KOH(PHUIYPUPOBATH KOHTPOJUIEPHI Ha IIPOBEPKY YeTHOTO Win HeyeTHoro napurera (Even/Odd).
Hanpumep, 8 6ut RTU-pexxuma comepixat cieay oy HHGopMaInio:

1100 0101 O6ee konmmyecTBO equuuL - 4. Eciu ncrnonb3yercst 4eTHBII napurteT, To OUT napurera Oynet paseH 0, U oOIiee KouuuecTBo 1-
ui OyZeT 1o IMpeXHeMy 4YeTHBIM 4HciioM. Ecim ucrnons3yeTcss HedeTHBI mapuTeT, TO OWT maputera OyneT paBeH 1, Toraa ooOriee
KoJMuecTBO 1-u1] BMecTe ¢ OuToM napurera OyJeT paBHO 5, T.e. HEYETHOMY UYHCILY.

Konrpoabnas cymma LRC.

Mertox LRC nposepsieT coneprkanue cooOmeH s UCKIroYast HayanbHblid cumBoa ":" u mapy CRLF.



LRC »st0 1 Gaiit. LRC BBIUMCISIETCS HEpeNalolMM YCTPOHCTBOM M J00aBiseTcs B KOHeL| cooOuieHus. [IpuHHMaromiee ycTpoHCTBO
Beraucisier LRC B mporiecce nprema cooOIIeHUsI U CPaBHUBAET €ro C IPHHATHIM OT IIaBHOro. EciM ecTh HeCOBNaaeHHe, TO NMEET MECTO
onoKa.

Kontpoabnas cymma CRC.

KonrponbHas cymma CRC cocrout u3 nyx Gaiit. KOHTpoJbHAS CyMMa BBIYHCIISIETCS TIEPENAIOIIMM YCTPOMCTBOM M JI00ABIISETCS B KOHEL]
coobuenust. [IpuHuMaroIiee yCTPOMCTBO BBIYUCIISET KOHTPOJIBHYIO CYMMY B Ipoliecce nprema u cpaBHuBaet ee ¢ nojseM CRC npunstoro
COOOIIEHUS.

CYeTyrK KOHTPOJBHOW CYMMBI IpeIBApUTENbHO MHUIMAnU3upyercs yucioM FF hex. Toibko BOCEMb OMT JAHHBIX HCIOJIB3YHOTCS UIS
BbIYHCIICHUS. KOHTPOsIbHOM cymMbl CRC. Crapt u cron OuThl, GMT MApUTETa, €CIM OH MCIIOJIB3YETCs, HE YUUTHIBAIOTCS B KOHTPOJBHOMN
CyMMe.

Bo Bpems renepamun CRC kxaxpaplii 6alT cooOuieHus ckiagsiBaercs 1o uckiroyaromemy MIJIM ¢ TekymuMm cCoOmepKUMBIM perucrpa
KOHTPOJIbHOM CyMMBI. Pe3ynbTar caBHUraeTcsi B HallpaBJICHUH MJIaJero OuTa, ¢ 3aloJIHEeHHeM HyleM crapiuero oura. Eciu mumagmmii 6ut
paBeH 1, To npousBoautrcs uckioyaromee MJIM comepxuMoro perucrpa KOHTPOJIBHONH CyMMBI U OIpezesieHHoro uucia. Ecnu mmaammii
out paset 0, To uckirouaroree VJIN He nenaercs.

IMpouecc cnsura nosropsiercss BoceMb pa3. [locie nociaenHero (BOCbMOro) CABUra, CISAYIOIINHA OalT CKiIaibIBaeTCs C TEKyLIel BeIMYMHON
perucTpa KOHTPOJIBHOH CYMMBI, U MPOLIECC CIBHIa IOBTOPSIETCS BOCEMb pa3 Kak onucaHo Bbie. KoHewHoe conepikaHue perucrpa u ecTb
koHTponbHas cymma CRC.

@DyHKIHH KOHTPOJIS U 00pa00TKH JaHHBIX.

01 Ymenue cmamyca 6v1x0006

OIIMCAHUE
UYntaet cratyca ON/OFF muckpeTHBIX BEIXOIOB B ITOJYHHEHHOM.
3AITIPOC

3anpoc COAEpKUT aJpec Ha4aabHOI'O BBIXOJA M KOJIMYECTBO BBIXOJOB JUIA YTeHUs. BrIXona ajgpecyroTcs HaunHasl ¢ HyJIS: BBIXOJA
1-16 agpecyrorcs kak 0-15.

Hwxe npuseneH npumep 3ampoca Ha 4YTeHue BbIXonoB 20-56 ¢ IoAYMHEHHOro ycTpoiictea 17.

Wms nons [Ipumep
(Hex)

Anipec MoTYMHEHHOTO 11
DyHKIUSA 01

Havanensrit anpec Hi 00
Hauanbusrit anpec Lo 13
KommaectBo Hi 00
Komnaectso Lo 25

Kontponsnas cymma (CRC mmm LRC) -

OTBET
Cratyc BBIXOJIOB B OTBETHOM COOOIICHUH TIePENacTCsl KaK OIWH BEIXOJ Ha OHT.

Ecmu BO3BpalacéMoc KOJMUYCCTBO BBIXOAOB HE KpPAaTHO BOCbMH, TO OCTAaBIIUECA OWTHI B OoCJICIHEM Oaiite COO6HICHI/I$I 6yZ[yT
YCTaHOBJICHBI B 0. CueTuunk OaiT COACPIKUT KOJIUIECTBO Oaiit nepeiaBacMbIX B ITOJIC JaHHBIX.

Wms nons [Ipumep
(Hex)
Anipec MoTYMHEHHOTO 11
DyHKIUSA 01
Cuerunk Oaiit 4 005
Jannsie(Beixoma 27-20) CD
Jlannsie(Beixoma 35-28) 6B
Jlannsie(Boixona 43-36) B2
Jlannsie(Beixona 51-44) 0E
Jlannsie(Boixoma 56-52) 1B

Kontponsnas cymma (CRC mm LRC) -



02 Read Input Status

OIIMCAHUE

Urenne ON/OFF cocrosiHust TUCKpeTHBIX BXOAO0B (cchutka 1X) B IIYNHEHHOM.

3AIIPOC

3anpoc coIepKUT HOMEP HAa4aJIbHOIO BX0J1a M KOJIMYECTBO BXOOB I uTeHHs. Bxona agpecyrorcs HauuHas ¢ 0.

Hwxe npusenen npumep 3amnpoca Ha yreHue Bxonos 10197-10218 ¢ nogunsenHoro ycrpoiicrtsa 17.

3anpoc
Nwms nonst [Ipumep
(Hex)

Anlpec MoTMMHEHHOTO 11
DyHKIUA 02

HauaneHsrit agpec cT. 00
Hauanbhslil agpec mi. C4
Ko:-Bo Bx0z0B CT. 00

Ko:-Bo Bx010B M. 16

KonTponsHas cymma --

OTBET
Craryc BXOJIOB B OTBETHOM COOOIICHHUH IIePENaeTcsl Kak OANH BBIXOJ Ha OHT.

Ecmu BO3BpaliacMoc KOJMYECTBO BXOAOB HE KPAaTHO BOCbBMHU, TO OCTaBIIHECH OUTHI B nocjICaIHEM Oaiite COO6H.[GHI/I$I 6yZ[yT
YCTaHOBJICHBI B 0. CueTuunk Gait COACPIKUT KOJIUYECTBO Oaiit nepeiaBacMbIX B ITOJIC JaHHBIX.

Wms nons [Ipumep
(Hex)
Anipec MoTMMHEHHOTO 11
DyHKIUSA 01
Cuerunk Oaiit 4 005
Jannsie(Bxonsr 10204-10197) AC
Janusie(Bxonsr 10212-10205) DB
Jannsie(Bxoner 10218-10213) 35

Kontponsnas cymma (CRC mm LRC) -

03 Read Holding Registers

OIIMCAHUE
UreHre ABOMYHOTO CONEPKAHUS PETUCTPOB (cchuika 4X) B MOTINHEHHOM.
3AIIPOC

CoobuieHue 3anpoca crienuduuupyer HauyaabHbIH PErHCTP M KOJIMYECTBO PETHCTPOB AJIs YTECHUS. PErucTpsl afipecyroTcs HaulHa ¢
0: peructpsl 1-16 anpecyrorcs kak 0-15.

Hwxe npusenen npumep urenus peructpos 40108-40110 ¢ mogurHEeHHOTO yCTpoiicTBa 17.

3ampoc

Nwms nons [Ipumep
(Hex)

Anpec MOTINHEHHOTO 11

DyHKIUA 03

HauaneHslit agpec cT. 00



Hauanbhslit anpec mi. 6B
Kou-Bo peructpos ct. 00
Kous-Bo peructpos Mi. 03

KOHTpOJ'ILHaS{ CymMmMa -

OTBET

JlaHHBIE PErucTpPOB B OTBETE MEpeNaroTCs Kak jaBa Oifta Ha peructp. st KaXKIOro peructpa, nepBblii 0alT COTEPKUT cTapiine
OUTHI BTOPO# 0aiiT colep XUT Mita(ie OUTHL.

3a omHO oOpallieHHe MOXET CUUTHIBATHCS 125 peructpoB aisi kKoHTposuiepoB 984-X8X (984-685 u T.1.), u 32 peructpa s
JIPYTUX KOHTPOJIepoB. OTBET JaeTcs KOra BCe TaHHBIC YKOMIUICKTOBAHEI.

OT0 mpuMep OTBETa Ha 3aIpoC IPEICTABICHHBIN BbIIIE:

OtBer

Nwms nonst [Ipumep
(Hex)

AJpec NoJYMHEHHOTO 11

DyHKIUSA 03

Cueruuk OaiT 06

Jannsie (peructp 40108) cT. 02

Jannslie (peructp 40108) M. 2B

Jannsle (peructp 40109) cT. 00

Jannslie (peructp 40109) mi. 00

Jannsie (peructp 40110) cr. 00

Jannsie (peructp 40110) mi. 64

KOHTpOJ'ILHaS{ CymMmMa -

04 Read Input Registers

COJIEPXXAHUE

UreHne TBOMYHOTO COJEPKAHMUSI BXOJHBIX PETHCTPOB (CChlIKa 3X) B MOJUHHEHHOM.
3AIIPOC

3anpoc conepKUT HOMEP HA4aIbHOIO PETUCTPa U KOJIUYECTBO PETUCTPOB ISl YTCHUS.

Hwxe npusenen npumep 3ampoca A ureHus perucrpa 30009 ¢ nogunHeHHOro ycrpoicraa 17.

3anpoc

Nwms nonst [Ipumep
(Hex)

Anipec MoTYMHEHHOTO 11

DyHKIMA 03

HauanbHslit anpec cT. 00

HavainpHblit anpec MiL. 6B

Koun-Bo perucrpos ct. 00

Koun-Bo peructpos Mi. 03

KonTponsHas cymma --

OTBET

JlaHHBIE PErUCTPOB B OTBETE IEpeNaroTCs Kak aBa Oifra Ha peructp. st KaXKIOTO PEerucTpa, MepBblii OalT COTEPKUT CTapIIne
OUTHI BTOPOH OaliT Colep KUT MiTa(IIie OUTEL.

3a omHO oOpalieHHe MOXKET CUHMTHIBAThCS 125 perucTpoB uist KoHTpoiulepoB 984-X8X (984-685 m T.1.), m 32 perucrpa s
JIpyTuX KOHTpo1epoB. OTBET JaeTcs KOrJa BCe JaHHbIC YKOMILICKTOBAHBI.



OT0 mpuMep OTBETa Ha 3aIpoC IPEICTABICHHBIN BbIIIE:

OtBer

Nwms nonst [Ipumep
(Hex)

AJpec NoJYMHEHHOTO 11

DyHKIUSA 03

CyeTyuk OaiT 02

Jannste (peructp 30009) cT. 00

Jannsie (peructp 30009) mi. 2A

KOHTpOJ'ILHaS{ CymMmMa -

05 Force Single Coil

OIIMCAHUE

YcranoBka equauaHOTO Bhixoaa (ccpuika 1X) B ON wnn OFF. [lpu mupoxoBemaTensHO nepenade GyHKIHS YCTaHABINBACT BCE
BBIXOJIBI C JAHHBIM aJ[PeCOM BO BCEX MOMYMHCHHBIX KOHTPOJLIEpax.

3AMEYAHUE ®yHKIMsS MOXKET MEPeceKaThbesl C yCTAHOBKOM 3aIIUTHI
HaMSTH ¥ YCTaHOBKOW HEJJOCTYHHOCTHU BBIXOJIOB.
3ATIPOC
3ampoc conepKUT HOMEp BBIXOJa Ul YCTaHOBKH. Brixoas! agpecyrotes HauuHas ¢ 0. Beixon 1 agpecyercs kak 0.

CocrosiHue, B KOTOpoe HeoOxomumo yctaHOBUTH BbIxoa (ON/OFF) omuceiBaercs B mone maHHbIX. Benmmumuna FFOO Hex - ON.
Bemmanna 0000 - OFF. JIro6oe npyroe 4rcio HEBEpHO U HE BIHMSET Ha BBIXOJ.

B npuBeeHHOM HIKE IPHMEpE ycTaHaBIHBaeTcsa BIXox 173 B cocrostare ON B MOTYHHEHHOM yCTpoiicTBe 17.

3ampoc

Nwms nons [Ipumep
(Hex)

Anpec MOTINHEHHOTO 11

DyHKIUA 05

Anpec BbIX0Ja MIL. 00

Anpec BbIXofa CT. AC

JlaHHEBIE CT. FF

JlaHHbIC ML 00

KonTponbhas cymma -

OTBET

HopMmanbHblil OTBET MOBTOPSIET 3ampoc.

OtBer

Nwms nons [Ipumep
(Hex)

Anpec MOTINHEHHOTO 11

DyHKIUA 05

Anpec BbIX0Ja MIL. 00

Anpec BbIXofa CT. AC

JlaHHEBIE CT. FF

JlaHHBIC ML 00

KonTponbhas cymma -



06 Preset Single Register

OIIMCAHUE

3amuceIBacT BENMUMHY B eAMHWYHBIN peructp (ccbuika 4X). Ilpm mumpokoBesaTenbHOI mHepemade Ha BCeX HMOMYMHEHHBIX
YCTPOUCTBAX yCTaHABIUBACTCSA OAMH U TOT K€ PETUCTP.

3AMEYAHUE

DyHKIUS MOKET EPECEKATHCS ¢ YCTAHOBIICHHOM 3allIUTON MaMATH.

3AIIPOC

3ampoc coaepIKHUT CChUIKY Ha PETHCTP, KOTOPHIH HEOOXOANMO YCTaHOBUTE. Peructpsl anpecyrores ¢ 0.

Benmunna, B KOTOpYI0 HEOOXOIMMO YCTaHOBUTE PETUCTp IepenaeTcs B nose AaHHbsX. Kontpomteps: M84 u 484 ucnons3yior 10-
TH OUTHYIO BEJIMYHMHY, CTapIlie IecTs OuT 3anonusiorcs 0. Bee apyrue KOHTPOINIEpEINCIIONG3YIOT 16 OUT.

B npusenensom Huxe npumMepe B peructp 40002 3anuceiBaercs BenuurHa 0003 Hex B nogunHeHHOM ycTpoiicTse 17.

3anpoc

Nwms nonst [Ipumep
(Hex)

Anlpec MoTMMHEHHOTO 11

DyHKIUA 06

Anpec perucrpa ML 00

Anpec perucrpa CT. 01

JlaHHbIE CT. 00

JlanHbIE ML 03

KonTponsHas cymma -

OTBET

HopmanbHblii OTBET OBTOPSIET 3aIIpOC.

Ortser

Nwms nonst [Ipumep
(Hex)

Anlpec MoTMMHEHHOTO 11

DyHKIUA 06

Agpec perucrpa ML 00

Agpec perucrpa CT. 01

JlaHHbIE CT. 00

JlanHbIe ML 03

KonTponsHas cymma --

07 Read Exception Status

OIIMCAHUE

UreHne CTaTyCHBIX BBIXOJOB B IOJYHMHEHHOM KOHTpoiuiepe. HasHaueHHe HEKOTOPHIX BBIXOJOB B KOHTPOJUIEpAax 3apaHee
ompeneneHo. Jlpyrue ke MOTyT NpOrpaMMHPOBATHCS IOJB30BATENeM IS BBIBOAA MH(OPMANMU O KOHTPOJUIEpE, HANpHMep "MallnHa
BKJI/BBIKJI" u np.

DyHKIMSA 00ecreYnBaeT IPOCTOM METO IOCTYNa K AaHHOH HH(OPMALMH, HOTOMY YTO aJpec CTaTYCHBIX BBIXOZOB M3BECTEH (HET
HEOOXOJMMOCTH YKa3bIBaTh apec BBHIXOA).

CraTycHbIe BBIXOJBI HIMEIOT CIEAYIOUINE TPEeIONpeaeTICHuUS:

Monenb KOHTpoIIepa Boixon Haznauenue
M84,184/384,584,984 1-8 OmnpenenseMbie OJIB30BATEIIEM
484 257 CocrosiHue 6aTapen

258-264 Omnpenensemble MOIB30BATEIIEM



884 761 CocrosiHue Gatapeu
762 Cratyc 3aiuTsl namsaTu
763 RIO Health Status

764-768 OmnpeznensieMble NOJIb30BATEIEM

3AITIPOC

Nwms nonst [Ipumep
(Hex)

AJpec NoJYMHEHHOTO 11

DyHKIUSA 07

KontponbsHas cymma -

OTBET

HopMmanbHblii 0OTBET COAEPKUT COCTOSIHUE BOCBMHU BBIXO/IOB CTaTycCa.

[Ipumep oTBeTa Ha 3anPOC ONUCAHHBIH BbIIIIE:

OrtBer

Nwms nonst [Ipumep
(Hex)

AJpec NoJUUHEHHOTO 11

DyHKIUSA 06

JlaHHBIE BBIXOJIOB 6D

KOHTpOJ'ILHaS{ CyMmMa -

11 (0B Hex) Fetch Comm Event Ctr

OIIMCAHUE

B03BpamaeT CJIOBO COCTOSIHMSI M CUCTYHK COOBITHH W3 KOMMYHUKAIIUOHHOT'O CHETYHUKaA COOBITHI HOAYUHCHHOI'O yCTpOﬁCTBa.
HpOCManPIBaF[ TeKyIIII/Iﬁ CUCTUHUK NEpea U IMOCJIE CECpUU COO6HI€HI/II71 5 TJIaBHBIA MOXET YBUACTHL KaKue COO6H_[eHI/ISI ObLTH HOpMaJIbHO
MPUHATHL IOAYUHCHHBIM.

CueTunk CcOOBITHII MHKPEMEHTHPYETCS IIOCIe KaXKAOro yAadyHoro mnpueMa coobmenus. OH He HHKPEMEHTHPYETCs IOCIe
coo0menuii 06 ommoOKe, KOMaH ] PETHCTPALNH, HIIX KOMAH/I IIPOCMOTpPA CYETINKA COOBITHH.

CyeTunk COOBITHH MOXET OBITH IepeyCTAaHOBIICH IocpeacTBoM Jluarnoctudeckoit ¢pynkmmu (xox 08), mondynkmusmu Restart
Communication Option (xox 00 01) uu Clear Counters and Diagnostic Register (xox 00 0A).

3AIIPOC

Hwmxe MPUBEICH IIPUMEDP 3allpoCa Ha YTCHNEC KOMMYHUKAIITMOHHOI'O CUCTUYMKA COOBITHH B MMOJYNHEHHOM yCTpOﬁCTBe 17:

Nwms nonst [Ipumep

(Hex)
Anlpec MoTMMHEHHOTO 11
DyHKIMSA 0B

KonTponsHas cymma --

OTBET

HopmanbHbIid OTBET COAEPKUT JiBa OaiiTa cloBa COCTOSHUS, U JBa OaiiTa cueTyrka cOOBITHH. CIOBO COCTOSIHUSI CONECPXKHT Bee 1
€CJIM MpelblIyas KOMaH/a elle BhIoiHseTcs. FIHaue CII0BO COCTOSIHUS COACPIKUT BCE HYJIH.

Huxe npuBesen npumep oTBeTa Ha ONMCAHHBIN BhIIIE 3aIIPOC:

OrtBer

Nwms nonst [Ipumep
(Hex)

Anipec MoTMMHEHHOTO 11



DyHKIMSA 0B

CocrosiHuE CT. FF
CocTrosiHUE M. FF
CueTuuK COOBITHIA CT. 01
CuyeTunK COOBITHIA MII. 08

KOHTpOJ'ILHaS{ CymMmMa -

B stom npumepe cioBo coctosiHuA coaepxkut uuciao FFFF Hex, uro roBopuT 0 TOM, 4TO B OJUMHEHHOM BCE €II¢ BBIIOJIHACTCS
¢GyHkupms. CYeTYHK COOBITHH CONEPIKUT YUCIIO 264, YTO TOBOPUT O TOM, YTO Ha JaHHBIH MOMEHT IPOM301LI0 264 cOOBITHSL.

12 (0C Hex) Fetch Comm Event Log

OIIMCAHUE
Bo3BpamiaeT ci10Bo COCTOSIHUS, CYETIUK COOBITUH, CUETINK COOOIICHNUH, 1 TT0JIe GaiTOB COOBITHIA.
CJI0BO COCTOSIHUS M CYETUUK COOBITUH UICHTHYHBI Bo3BpammaeMsM ¢ynkiueit 11 (0B Hex).

Cuerynk cooOnIeHU 00padOTaHHBIX MOJYUHEHHBIM CO BPEMCHH MOCJICIHETO PEecTapTra, ONMEPalid OYHCTKUA CYCTYMKOB MU C
MOMEHTA BKITFOUCHHS MMUTAHUSA. DTOT CUCTUHMK HJICHTUYCH Bo3BpammaeMomy ¢yHkmnuei muarHoctukd (ko 08), moadynkmmeit Return Bus
Message Count (kox 11).

ITone OaiitoB coObrTHii comepxut 0-64 OaiiTa, Kakabplii GalT CONEPXKUT CTAaTyC OJHOM IOCBUIKM WM IIpUeMa COOOIICHUS
nogurHeHHBIM. COOBITHS pa3MeINaloTCs TTOJYMHEHHBIM B TOJIE B XPOHOJIOTMYECKOM Iopsake. bait 0 comepxuT mocienHee 1o BpeMeHH
coOBbITHE.

3AIIPOC

Hwxe mnpuBeneH mnpuMmep 3ampoca Ha IOCBUIKY KOMMYHHKAIMOHHOTO JKypHAJIa COOONICHWI TJIaBHOMY C IOJYMHEHHOTO
ycrpoiicTta 17:

Nwms nonst [Ipumep

(Hex)
Anipec MoTMMHEHHOTO 11
DyHKIUSA 0C

KonTponsHas cymma --

OTBET

HopmanbHbIi OTBET COACPXKHUT IBa OaiiTa COBa COCTOSHHSA, ABa OaliTa cyeTYMKa COOBITHH, Ba OaiiTa cueTYynKa COOOIICHUH, U
moJist conepxkaniero 0-64 Gaiita onmcanus coObIThil. [Tose cueTunKa TaHHBIX OMPeNeIIsIeT OOIIYIO JUTMHY JaHHBIX B YETHIPEX MOJSX.

910 IpUMEP OTBETA HaA 3aIllpocC HpeZ[CTaBJIeHHI)Iﬁ BBILIC:

Ortser
Nwms nonst [Ipumep
(Hex)
Anlpec MoTMMHEHHOTO 11
DyHKIUSA 0C
Cuerunk 6aliTOB 08
CocrosiHue cT. 00
CocrosiHuE MIL. 00
CueT4ynk COOBITHIA CT. 01
CueTynk COOBITHIA MIL. 08
CyeT4uK COOOIIEHHH CT. 01
CYeTYuK COOOIIEHHN MII. 21
CoObitue 0 20
CoOsbiTHe 1 00

KonTponsHas cymma --



Bnannom npumepe, cioBo cocrosiHus comepxur 00 00 Hex, 3TO roBOpUT O TOM, YTO MOAYMHEHHBIH HE 3aHST BBHIIOHEHUEM
nporpaMmHoi GpyHkuuu. CueTynk coObITHil conepkut 264. CueTunk cooOIieHnit mokassBaet, 4ro 289 coolbuieHuii 0b110 06padoTaHo.

[MocnenHee KOMMyHHKaIMOHHOE cOObITHE MOKa3zaHo B 0-oM Oaiite coObiTHii. Ero conepsxumoe roBOpUT 0 TOM, YTO ITO{YMHEHHBIN
Ob11 BBezieH B pexxuM Listen Only Mode.

[pensinymee coObiTHe mMokazaHo B 1-om Oalite coOwbituii. Ero comepxumoe (00) roBOpUT O TOM, YTO MOAYMHEHHBIH IPHUHSII
Communications Restart.

ConiepxiMoe 6aliTOB COOBITHI OIMCAHO HUXKE.

YTO COJEPKAT BAUTBI COBBITUM

Baiitel coObiTuii, Bo3Bpamaemele ¢GyHkuueid Fetch Communication Event Log, MoryT ObITH OZHUM W3 4YeTHIpEX THUIIOB. Twn
OIIpeAeNsIeTCs CTapIIuM OMTOM B KakaoM Oaiite. Kpome Toro, oH MOXKeT onpenesnsTest GuTom 6.

Slave Modbus Receive Event

OroT THH Oaiita COOBITHS COXpaHIETCS MOAYMHEHHBIM KOTAa COOOIeHne-3anpoc Oputo npuHaTo. OH coXpaHseTcs mepel] TeM Kak
MOAYMHEHHBIH 00paboTaeT coobuieHre. DTOT TUIT COOBITHS ONpeersieTcs ycTaHoBKoi ourta 7 B "'1". OcTanbHbIe OUTHI YCTaHABIMBAIOTCS B
"1" ecyy MPON3OLIN ONHMCAHHBIE HIKE COOBITHS:

bur Onucanue

0 He ucnons3yercs

1 KoMmyHuKamonHas ommuoka
2 He ucnons3yercs

3 He ucnons3yercs

4 Character Overrun

5 Currently in Listen Only Mode
6 [MupoxoBeIaTeabHbIA IpUeM
7 1

Slave Modbus Send Event

DT1oT THII OaiiTa COOBITHS COXpaHAETCS MOJINHEHHBIM KOT/Ia OH 3aKOHYMI 00paboTKy coobmieHus 3anpoca. OH cOXpaHsSeTCs eClu
MMOJYMHEHHBIN BO3BpAIaeT HOPMAJBHBIA OTBET WM BO3BpamIaeT coolmieHne o0 omuOKe, WM HE OTBEYAeT Ha 3alpoc. DTO COOBITHE
ompenenseTcs ycraHOBKoi 6uta 7 B 0, ¢ ycraHOBKOi#l Outa 6 B 1. OcTanpHple OMTHI YCTaHABIUBAIOTCA B | €ClIM IMPOW3ONUINA OMUCAHHBIE
HIDKE COOBITHS:

bur Omnucanne

0 Read Exeption Sent (Kox ommbxkwu 1-3)

1 Slave Abort Exeption Sent (Kox ommm6Oxu 4)

2 Slave Busy Exeption Sent (Kox ommb6ku 5-6)

3 Slave Program NAK Exeption Sent (Kox ommoxu 7)
4 Write Timeout Error Occured

5 Currently in Listen Mode

6 1

7 0

Slave Entered Listen Only Mode

OroT THI OaiiTa COOBITHS COXPAaHsETCs MOAYNHEHHBIM KOTa OH BBOIUTCs B peskuM Listen Only Mode.

Onucanne OUTOB:

bur Onucanne
0 0
1 0
2 1
3 0
4 0
5 0
6 0



Slave Initiated Communication Restart

Oror THH Oaiita COOBITHS COXpaHAeTCs MONYMHEHHBIM KOTAa OBUI CHENaH pecTapT KOMMYHHKaIMOHHOrO mopra. Pecrapr
MOAYMHEHHOTO MOXKET OBITh CHENIaH IOCPEICTBOM quarHoctudeckoi ¢pyHknuu (kox 08 Hex) moxdynkmus Restart Communication Option
(xox 00 01).

Drta QYHKIUS TaKKEe MOXKET MEPEeBOIUTH NOAYMHEHHOTO B pexkuM 'Continue on Error' wim 'Stop on Error'. Ecnu momunHeHHBINH
Haxoxutes B pexkume 'Continue on Error Mode', 6aiiT coObITust 1o6aBisieTcss K CymIecTBYIOMEMY JKypHary coObitiid. Ecim moquuHeHHsIi
HaxoauTcs B pexxnme 'Stop on Error' GaifT qobaBisieTcs B )KypHAI ¥ OCTaTOK XypHaina cOpackiBaercs B 0.

Omnucanrie OUTOB

bur CopepxaHnue
0 0
1 0
2 0
3 0
4 0
5 0
6 0
7 0

15 (OF Hex) Force Multiple Coils

OIIMCAHUE

VYcranaBnmuBaeT KaxkzAplii Beixon (ccpuika 0X) mocnmenoBaTeNsHOCTH BBIXOAOB B ofaHO u3 cocrostHuit ON wmmm OFF. Ilpu
IIMPOKOBEIIATENILHOM Nepeiade QyHKIMS yCTaHABINBACT T0JOOHBIC BBIXO/IbI Ha BCEX BCEX MOJUYMHEHHBIX.

3AMEYAHUE ®yHknus MOXeET epeceKaThcsl C yCTaHOBKOM 3alllUThI MAMATH U YCTaHOBKOM HEOCTYIIHOCTH BBIXOJIOB.

3AITIPOC
3anpoc cnenuduIrpyeT BEIXOABI AJIs yCTaHOBKU. BrIxonsl anpecyrorcst HaunHas ¢ 0.

Hioke noka3zas npuMep 3arpoca Ha yCTaHOBKY ITOCJIEIOBAaTEIBHOCTH BBIX0A0B HauuHas ¢ 20 (agpecyercs kak 19) B MOJUMHEHHOM
ycTpoiictee 17.

IMone nmanubIX 3ampoca comepxkut 2 OGaiita: CD 01 Hex (1100 1101 0000 0001 aBomunoe). COOTBETCTBHE OUTOB M BBIXOJOB
MIPE/ICTABIICHO HIDKE:

bur:11001101 00000001

Bexon: 27 26 252423222120 ------ 29 28

3anpoc

Nwms nonst [Ipumep
(Hex)

AJnpec NoJYUHEHHOTO 11

DyHKIMSA OF

Anpec BbIX0OJa CT. 00

Anpec BbIXOJa MIL. 13

Kon-Bo BBIX0JIOB CT. 00

Koi-Bo BBIXOIOB MII. 0A

CyeTyuk OaiT 02

Jannsie pis ycraHoBkH (Beixozst 27-20) CD

Jannbie pis ycraHoBkH (Beixozst 29-28) 01

KOHTpOJ'ILHaS{ CymMmMma -

OTBET

HopmasbHbIii OTBET BO3BpAIllacT aapec MOMAYMHEHHOTO, KOJi (DYHKIMH, HAdYalbHBIA aJpec, W KOJMYECTBO YCTAHOBJICHHBIX
BBIXOJOB.



210 IpUMEP OTBETA HA Hpe[[CTaBJ'IeHHLIﬁ BBILIEC 3aI1pOC.

OrtBer

Nwms nonst [Ipumep
(Hex)

AJpec NoJYMHEHHOTO 11

DyHKIMSA OF

Anpec BbIX0Ofa CT. 00

Anpec BbIXOJa MIL. 13

Kou1-Bo BBIX0O/10B CT. 00

Koi-Bo BBIXOIOB MII. 0A

KOHTpOJ'ILHaS{ CymMmMma -

16 (10 Hex) Preset Multiple Regs

OIIMCAHUE

3anuch JaHHBIX B MOCIIEIOBATEIBFHOCTE PerucTpoB (ccpuika 4X). [Ipu mmpokoBemarensHON nepegade, GyHKIUS yCTaHABIUBACT
OI00HBIE PETHCTPBI BO BCEX MOIYMHEHHBIX YCTPONWCTBAX.

3AMEYAHUE

DYHKIMS MOXKET EPECeKaThCs C YCTAaHOBJIEHHOM 3allluTON NaMsITH.

3AIIPOC

3ampoc cnenuUIUpyeT PerucTphl Ui 3amucy. Peructpsl anpecyrorcs HaunHas ¢ 0.

JlaHHBIE A7 3aMCH B PETHCTPBI COIEpXATcs B IOJIe JaHHBIX 3ampoca. Kontpomnepsr M84 u 484 ucmonssyror 10-O0uTOBYIO
BEJIMYHHY, CO CTaPUIMMH IIECTHI0 OUTaMu ycTaHOBICHHBIMH B (. Bee ocTanbHBIe KOHTPOIUIEPHI HCTIONB3YIOT 16 OUT.

Hwxe mpuBenen mpumep 3ampoca Ha yCTaHOBKY IBYX peructpoB Haumnas ¢ 40002 B 00 OA um 01 02 Hex, B mogunHEHHOM
ycTpotictse 17:

3ampoc

Nwms nons [Ipumep
(Hex)

Anpec MOTINHEHHOTO 11

DyHKIUA 10

HauanbHsrit agpec 00

HauanbHsrit agpec 01

Koun-Bo peructpos ct. 00

Kon-Bo peructpos mi. 02

Cuerynk OalT 02

JlanHbIC CT. 00

JlaHHbIC ML 0A

JlaHHbIC CT. 01

JlaHHBIC ML 02

KonTponbhas cymma -

OTBET

HopmanbHBIit OTBET COAEPKHUT afApec MOJINHEHHOT0, KOJ (DYHKINU, Ha9aIbHBIH afpec, ¥ KOJIMIECTBO PETHCTPOB.

17 (11 Hex) Ymenue uoenmugpuxamopa noo4unennozo

OIIMCAHUE

Bo3sBpaiaer onucanue THIA KOHTPOJUIEpA IPEACTABICHHOrO MO JaHHOMY aJpecy, TEKyIee COCTOSHHE MHAMKATOpa IycKa, U
JPYTy10 MHGOPMALHIO O OAYHHEHHOM YCTPOHCTBE.



3AITIPOC

Nwms nonst [Ipumep

(Hex)
AJpec NoJYMHEHHOTO 11
DyHKIMSA 11

KontponsHas cymma (CRC min LRC) -

OTBET

(DOpMaT HOPpMAaJIbHOI'O OTBETA INOKa3aH HUXKE. CO,Z[ep)KaHI/Ie OaiiToB JAHHBIX CHGHI/I(I)I/I‘{HO JUIA KayKA0Io TUIla KOHTpOoJUIEpa.

Nwms nonst [Ipumep

(Hex)
AJpec NoJYMHEHHOTO BosBpar aznpeca nof4MHEHHOTO
DyHKIMSA 11
Cuerynk Gaiit 4 03aBUCHUT OT yCTpOHCTBA
Unentudukarop y-a 3aBUCHUT OT ycTpoiicTBa
WunukaTop mycka 00=OFF, FF=ON
Jlo6aBouHast nuHGOpMAIHS 3aBUCHT OT yCTpOICTBa

KontponsHas cymma (CRC min LRC) -

Cnucok udenmugpuxamopoe ycmpoiicme

Unentudukarop  Kourposrep

0 Micro 84
1 484

2 184/384
3 584

8 884

9 984

184/384

184 mwmm 384 xoHTpomIepsl Bo3BpamaioT cueTuwk Oaiit 4 wimm 74. Ecimm J347 Modbus Slave Interface maunmammsupoBaH
MIPaBWJIBHO, U eciu BHyTpeHHss PIB-Tabmina HopMansHas, cueTdrk Oait Oyaer conepskars 74. Muade - 4.

Otr deTbIpe Oaiita OyayT BO3BpalIeHH! B IIOOOM CIIydae:

baiir Coznepxumoe
1 Wnentudukarop (2 s 184/384)
2 Wnpukatop mycka (0=OFF, FF=ON)
3.4 CroBo craryca:
bur 0=0

Bur 1 = 3amura namsatu (0=OFF, 1=0ON )
bur 2,3 = Tun koHTpoOILIEpa :
bur 2=0 u but 3=0 - 184
bur 2=1 u but 3=0 - 384
burtsl 4-15 = He ucnonb3yrOTCS
JononaurenbHbie 70 Gaift:
Baiir ConepxaHnue
5,6 Havanensrit anpec PIB-Tabmumbt

7,8 CepuliHblil HOMEp KOHTpOJLIEepa



9,10 Unentudukarop ncrnoaHuTens
Baiiter 11-74 conepxar PIB-Tabnuiy.
OTH JaHHBIE BEPHBI €CJIM KOHTPOJLIEp paboTaeT

(cm. OaiT 2).

11,12 MakcumanbHOE KOJMYECTBO BBIXOJIOB
13,14 Tabnuia OCTYHBIX BBIXOI0B

15,16 Anpec TabnuIB BXOI0B coil/run
17,18 KosnuecTBo BX010B

19,20 Tabnuiia OCTYMHBIX BXOI0B

21,22 [TepBoe kiIr04YEBOE YNCIIO

(omKHO OBITH KpaTHO 16)
23,24 ITocnenHee KIIFOYEBOE YUCIIO

(oKHO OBITH KpaTHO 16)

25,26 Anpec BXOIHBIX PETUCTPOB

27,28 KosnuecTBo BXOHBIX PEIUCTPOB

29,30 KonnuecTBo BEIXOAHBIX M 3aXBaYE€HHBIX
perucTpoB

31,32 AJpec 1oab30BaTeIbLCKOM JJOTMKU

33,34 Anpec output coil RAM table

35,36 Macka HeTOCTYIHBIX (YHKIUIT

37,38 AJipec mporpaMMBbl paciinpeHHoN QyHKIH

39,40 Anpec nporpaMmsl epeadl JaHHbIX

41,42 Anpec traffic cop

43,44 He ucnons3yrores

45,46 Macka HeTOCTYIHBIX (YHKIUIT

47,48 Anpec tabnuupl ucropud "A'"-pexuma

49,50 Tabnuua 3ampocos s DX npunTepa

51,52 KonnuecTBo rpynn nocnenoBaTenabHoOCTe

53,54 Anpec TaONHUIBI TOCIEIOBATEILHOCTEH OTOOPAKEHHUS

55,56 Anpec nocnenosareiabHoctd RAM (aapec O3Y)

57,58 Konnuecto 50XX peructpon

59,60 Anpec Tabmuis S0XX

61,62 Anpec output coil RAM image

63,64 Anpec input RAM image

65,66 Delayed output start group

67,68 Delayed output end group

69,70 CropoxeBoil Taiimep

71,72 RAM adress of latches

(appec kimoueit B O3Y)
73,74 Anpec delayed output groups
584

584 KoHTpOJUIEp BO3BpAIAeT CUCTUHK OaiiT = 9.

Baiit Cozepxanue
1 Wnentudukarop (3 mmst 584)
2 HNupukarop nycka (0=OFF, 1=0ON)

3 Konnuectso 4K cexuuii HysieBoi CTpaHULIbI



aMsITH
Konnuectso 1K cexuuii B cratuueckom O3Y
KonnyecTBo cerMeHTOB MOJIb30BATENbCKON
JIOTHKA

CJI0BO COCTOSIHUSI MaIlIMHBI (CJIOBO TaOIIHIIBI
koH¢wuryparuu 101, 65 Hex)
OpraHu3alys 5TOro CJIoBa IoKa3aHa HIKe:
Baiir 6:
bur 15 = Port 1 setup
bur 14 = Port 2 setup
but 13 =Port 1 adress set
but 12 = Port 2 adress set
bur 11 = He npucsoen
bur 10 = Craryc Constant Sweep
(0=Constatnt Sweep OFF, 1=0ON)
but 9 = Cratyc Single Sweep
(0=Single Sweep OFF, 1=0ON)
but 8 = 16/24-6utoBblit y3en
(0=24-6utoBblii, 1=16-01TOBEI)
Baiit 7:
burt 7 = Iutanue ON (1=0ON, nukorna OFF)
But 6 = RUN - unmukarop (0=ON, 1=0OFF)
burt 5 = 3amura namsatu (0=ON, 1=0OFF)
burt 4 = Cocrosinue 6atapen (0=OK, 1=Not OK)
bursi 3-0 He ucnones3yrorcst

MamnuHHBIA KOJI CTOIa
(Tabanna koHpurypanuu cnoso 105, 69 Hex)
OpraHu3alys 5TOro CJIoBa IoKa3aHa HIKe:
Baiir 8:
but 15 = Cron nepedepuiiHoro nopra
(cTom KOHTpoOJUIEepa)
bur 14 = He ucnons3yercst
But 13 = Dim awareness
burt 12 = HenomnyctiMoe BTopskeHHE Tieprde-
pun
but 11 = HenpaBunpHas Tabauua 3anaq
but 10 = Crapt y351a He sSBigeTCS CTAPTOM
CerMeHTa
Bbut 9 = Ommodka tecra cratuyeckoro O3Y
but 8 = He oOHapy>xeH KOHeIl JIOTHKH, WX
HEBEPHOE KOJINUECTBO CErMEHTOB
bur 9:
bur 7 = CropoxxeBoii TaiiMep HaKpbLICS
but 6 = Ommbka 4yacoB peaJbHOTO BPEMEHH
but 5 = Ommbka qUarHOCTUKH Mpoleccopa

but 4 = Henpaswisnsiii Tun traffic cop



but 3 = HenpaBuibHblii THI Y3112
Bbut 2 = Omnbka KOHTPOJIBHON CyMMBI JIOTUKH
but 1 = Ommobka pe3epBHON KOHTPOIBHON CyMMBI
but 0 = HeBepnas konpurypamus

984

984 KOHTpOJLIEP BO3BPAIIACT CYCTUUK OaUT = 9.

Baiir Coxepxanue

1 Wnentudukarop nogunnenHoro (9 s 984)

2 Cratyc RUN-ungukaropa (0=OFF, 1=0ON)

3 Konnuectso 4K cexuuii HyjieBoi CTpaHUIIbI
MaMsITH

4 Konnuectso 1K cexuuii B cratuueckom O3Y

5 KosnuecTBo cerMeHTOB I0J1b30BaTENbCKOM
JIOTHKA

6,7 CJI0BO COCTOSIHUSI MAILIMHBI (CJIOBO TaOIIHIIBI

koH¢wuryparuu 101, 65 Hex)

OpraHu3alus 3TOro CJI0Ba II0Ka3aHa HHUXKE:
Baiir 6:

bur 15 = He ucnonszyercst

bur 14-11 = He ucnons3yercs

bur 10 = Craryc Constant Sweep
(0=Constatnt Sweep OFF, 1=0ON)

but 9 = Cratyc Single Sweep

(0=Single Sweep OFF, 1=0ON)

burt 8 = 16/24-6utoBblit y3en
(0=24-6utoBblii, 1=16-01TOBEI)

Baiit 7:

but 7 = ITutanue ON (1=ON, Huxorna OFF)
But 6 = RUN - nanukarop (0=ON, 1=0OFF)
but 5 = 3amwmra namsatu (0=ON, 1=0FF)
burt 4 = Cocrosinue 6atapen (0=OK, 1=Not OK)
butsl 3-1 = He ucnones3yrorcs

but 0 = ®nar pa3mepa namMaTH

Pasmep namstu : but 0 ciioBa COCTOSIHUSL MAIIMHBI ONPE/IEIISIET UCIOJIb30BaHUE BEIMYMHBI pa3mepa namsatu B ciosax 00, 100, 175
(63, 64, AF Hex) Tabmuibl koHurypamuu. Eciau 6ut 0 = noruyeckoit 1, pasmMep naMsTH BBIUUCIACTCS CICIYONIM 00pa3oM:

Pasmep 0 crpanuipi(16 6ut)=(Crnoso 99*4096)-(CroBo 175 mn.6aiiT*16)
Pasmep cratudeckoit Tabmuupi(16 6uT) =
(CnoBo 100*1024)-(CnoBo 175 cr. Gaiit*16)
8,9 MaiuHHEIN KOJT CTOIa
(Tabnuia kordurypamuu cioso 105, 69 Hex)
OpraHu3anus 3TOro CJI0Ba II0Ka3aHa HUXKE:
Baiir 8:
But 15 = Cron nepudepuiinoro nopra
(cTom KOHTpoOJUIEepa)
but 14 (984A,B,X) = Omnbdka napurera

paciIupeHHON naMsaTu



but 13 = Dim awarness
but 12 = HenonyctiMoe BTOopkeHHE Tieprdepun
but 11 = HeBepHas Tabiuiia ClIUCKOB CETMEHTOB
but 10 = Crapt y311a He SBIgeTCS CTAPTOM
CcerMeHra
But 9 = Ommodka tecra cratuyeckoro O3Y
but 8 = He oOHapy>xeH KOHeIl JIOTHKH, WX
HEBEpHOE KOJIMYECTBO CETMEHTOB
Baiit 9:
bur 7 = CropoxxeBoii TaiiMep HaKpbLICS
but 6 = Ommbka 4acoB peaabHOTO BPEMEHH
bur 5 (984A, B, X) =
OmmbKa IMarHOCTUKH Hporeccopa
bur 5 ([pyrue 984) =
[Tioxas TabnuIa UCHIONB30BaHMs BEIXOLOB
But 4 = S908 remote 10 head failure
burt 3 = HenpaBuibHblii THIT Y3112
but 2 = Ommnbka KOHTPOJIBHON CyMMBI JIOTUKH
bur 1 = Boixoga HEAOCTYIIHBI [TOKa KOHTPOJLIEP
pabotaeT
but 0 = HeBepnas konpurypamus

Micro 84

Micro 84 Bo3Bpalaer c4eTuuK OauT 8:

Baiir Coxepxanue

1 Unentudukarop nogunnenHoro (0 s Micro 84)
2 Craryc ungukaropa RUN (0=OFF, FF=0ON)

3 Texymuii Homep nopra

4 Pasmep namsatu (1 = 1K, 2 = 2K)

5 He ucnone3yetes (Bce 0)

484

484 KOHTpOJIJICP BO3BPAIIAET CUYCTUMK OAWT 5:

Baiirt Cogepxanue

1 Wnentudukarop nogunnenHoro (1 s 484)
2 Craryc ungukaropa RUN (0=OFF, FF=0ON)
3 VYcraHOBKa CHCTEMBbI

4 [MepBbiii GaiiT KoHpUTrypanuu

5 Bropoii 6aiiT koHduryparym

884

884 xoHTpoJUIEp BO3BpAIIACT CUCTUUK OAMT §:

Baiit Cogepxanue

1 Unentudukarop nogunnenHoro (0 s Micro 84)
2 Cratyc unaukaropa RUN (0=OFF, FF=ON)

3 Texymuii HoMep nopra

4 Pa3mep nonb30BaTenbCKOM JOIUKHU IITHOC

cTaTu4dcckas 1amMsiAThb, B KkuiobanTax

5 3ape3epBupoBaH



6 bursr:
bur 0-2 = 3ape3epBupoBaHbl
bur 3 = O6xox mapper:
1 = He UCTOJIL30BATh CTAHAAPTHBIN mapper
bur 4 = Koner recra Scan
1 = KoHery Tecta ckaHUpOBaHUS
bur 5 = 3apesepBupoBan
but 6 = O6xo0/ pemaresns JOTUKH:
1 = He UCNONB30BATh CTAHJIAPTHBIN pelaTelb
bur 7 = 3apesepBupoBaH

7,8 3ape3epBUPOBAHBI

20 (14 Hex) Read General Reference

OIIMCAHUE
Bo3Bpamiaer comepxanue peructpos daiia pacmupenHoit maMsatu (6XXXX). [llupokoe Bemanue He MOAICPKUBACTCS.

OyHKIUS MOXKET YUTAaTh HECKONBKO IPyII. ['pymIel MOTYT OBITH pa3zelneHsl, HO MOChUIKA BHYTPH KaXKIOH IPYIIBI TODKHA OBITh
HEIPEPBIBHOM.

3AIIPOC

3anpoc crenuduIMpyeT TPYHIy WIM TPymnel Uit ureHws. Kaxknas rpymnma ompenensercs B moie 'cyO-3ampoca’ KoTopoe
comepxur 7 GauT:

- Tun ceputky @ 1 GaifT (JoymkeH OBITH CIEU(UIMPOBAH KaK 6)
- Homep daitna pacmmpennoii mamstu: 2 6aiira (ot 1 mo 10)

- HauansHslit anpec peructpa BHyTpH (aiina: 2 Gaiita

- KonmmuectBo peructpoB juist uteHus: 2 Gaiita.

Koym4ecTBO perucTpoB Ui YTEHHS, BMECTE C APYTMMH IOJNSMH B OTBETE, HE JOJDKHO MPEBHIIATH JOMYCTUMYIO UIHHY
MODBUS-coob6mienus: 256 0aiir.

JlocTynHOe KOIMYeCTBO (halIOB pacIIMPEHHOW MaMsATH 3aBUCHT OT YCTaHOBJICHHOTO pa3Mepa pacIIMpeHHOH NaMmsITH B
MOAYMHEHHOM KoHTpoutepe. Kaxknpiit ¢aiin, uckmoyvas nocnequuii, conepskur 10000 peructpos, agpecyemsix kak 0000-270F Hex (0000-
9999).

Jlns xoHTpoIiepoB kpoMe 984-785:

Pasmep pacur. namsaTu Kon-Bo aiinos OcTaTouHble PErucTphl
16K 2 6383
32K 4 2767
64K 7 5535
96K 10 8303

Jns xorTpoiepos 984-785:
984-785 ¢ kaprpukeM AS-M785-032:

ITomp3. Crarmu.

goruka O3V Pa3mep pacm. nam. Ko daitnos Ocr. per.
32K 32K 0 0 0
16K 64K 72K 8 3727

984-785 ¢ kaprpumxem AS-M785-048:

ITomp3. Crarmu.

goruka O3V Pa3mep pacmr. mam. Kou. ¢aitnos Ocr. per.
48K 32K 24K 3 4575
32K 64K 96K 10 8303

IIpumep uTeHUs ABYX TPyl ¢ MOAYMHEHHOrO ycTpoiicTBa 17 oKka3aH HUKe.

I'pynma 1 cocTonut U3 ABYX perucTpoB u3 Gaiina 4, HaunHas ¢ peructpa 2 (agpec 0001).



I'pymmna 2 cocTouT U3 ABYX peructpoB u3 (aiina 3, HaunHas ¢ peructpa 10 (aapec 0009).

3anpoc

Wms nons IMpumep (Hex)
AJpec NoJYMHEHHOTO 11
DyHKIMSA 14

CyeTyuk OaiT OE
Cy6-3anpoc 1, Tun cchUIKu 06
Cy6-3anpoc 1, Homep daiina cr. 00
Cy6-3anpoc 1, Homep daiina mi. 04
Cy6-3anpoc 1, CtapToBblii aapec T . 00
Cy6-3anpoc 1, CTapToBblii aapec MiL. 01
Cy6-3anpoc 1, Koi-Bo peructpos cr. 00
Cy0-3anpoc 1, K0J-BO pETHCTPOB MJI. 02
Cy0-3anpoc 2, THIT CChLIKH 06
Cy6-3anpoc 2, Homep ¢aiina cr. 00
Cy6-3anpoc 2, Homep daiina mi. 03
Cy6-3anpoc 2, CTapToBblii aapec CT. 00
Cy6-3anpoc 2, CTapToBbIil aapec MIL. 09
Cy6-3anpoc 2, Koi-Bo perictpos cr. 00
Cy0-3anpoc 2, K0J-BO PETHCTPOB MJI. 02

KonTponsHas cymma (LRC wiu CRC) --

OTBET

HopMmaibHBIi OTBET COCTOMT U3 CEpUH Cy0-OTBETOB, OIMH Ha KaXK/bIi cy6-3ampoc.

Wms nons IMpumep (Hex)
AJpec NoJYUHEHHOTO 11
DyHKIMSA 14

CyeTyuk OaiT OE
Cy6-otseT 1, CyeTunk 6aiT 0C
Cy6-otset 1, Tum ccbuiku 06
Cy0-otBeT 1, JlaHHbBIC perucTpa CT. 0D
Cy6-otBeT 1, JlaHHBIC perucTpa Mil. FE
Cy6-otBeT 1, JlaHHBIC perucTpa CT. 00
Cy6-otBeT 1, JlaHHBIC perucTpa Mil. 20
Cy6-otBeT 2, CyeTunk 6aiT 05
Cy6-otBeT 2, Tum ccbuiku 06
Cy0-otBeT 2, JlaHHBIC perucTpa CT. 33
Cy0-otBeT 2, JlaHHBIC perucTpa MIL CD
Cy0-otBeT 2, JlaHHbBIC perucTpa CT. 00
Cy6-otBeT 2, J/laHHBIE perucrpa mi. 40

KOHTpOJ'ILHaS{ CyMmMa -

21 (15 Hex) Write general reference

Onucanne

3ammce coAepKIMOT0 PETHCTPOB B (haiiil pacmupeHHoi maMaTs (6XXXX).



3AITIPOC

3anpoc cneun(bnunpyeT rpyniy Wi rpynribl JJid 3alliCyl, U JTaHHBIC KOTOPBIC COJACPIKATCA B HUX.

3ampoc creruduUIEpyeT TPYIIy WM Tpynmbl uis 4reHus. Kaxknmas rpymma ompezensercs B mosie 'cy0-3ampoca” KoTopoe

conepKuT 7 GaiT:

- Tun ccpuiku : 1 O6aiiT (omKeH ObITh crielU(UIIMPOBAH KakK 6)

- Homep ¢aitna pacumpennoii mamstu: 2 6aiira (ot 1 no 10)

- HauanbHsIi anpec peructpa BHyTpH (aiina: 2 Gaita

- KonmmuecTBo perucTpoB Juist uteHus: 2 Gaiita.

KonnuecTBo PErucTpoB MJid 3alucCu, BMECTC C JAPYTHUMU IIOJSIMU B OTBETC, HEC JAOJDKHO HNPEBBINIATL AOIMYCTUMYIO [JIMHY

MODBUS-coo6uienus: 256 0aiir.

JlocTymHOe KONMYECTBO (halijioB PACHIMPCHHOW MaMSATH 3aBHCUT OT YCTAHOBJICHHOTO pa3Mepa pacIIMpCHHON MaMsaTd B
MOJYMHEHHOM KoHTposuiepe. Kaxnpiit daitn, uckimoyas nocnenuuii, conepxut 10000 peructpos, agpecyembix kak 0000-270F Hex (0000-

9999).
Jli1st koHTpOILIIEpOB Kpome 984-785:
Pa3mep pacui. namstu Koun-Bo daiinon
16K 2
32K 4
64K 7
96K 10

Jlst kouTposepoB 984-785:
984-785 ¢ xaptpumkem AS-M785-032:

ITone3. Cratuu.

noruka O3V Pasmep paciur. mam . Kou. daiinos

32K 32K 0 0

16K 64K 72K 8
984-785 ¢ kapTpumkeMm AS-M785-048:

ITons3. Craruu.

snoruka O3V Pa3smep pacui. nam. Kou. daiinos

48K 32K 24K 3

32K 64K 96K 10

HpHMep 3alrpoca 1 OTBETa IPUBEACH HUXKE.

OcTaTo4Hble PEruCTphI

Ocr. per.

6383
2767
5535
8303

3727

Ocr. per.
4575
8303

B nanHOM npumepe TpeOyeTcs 3amicaTb OAHY TPYIITy B IIOJYMHEHHOE YCTpOoicTBO 17.

I'pymmna cocToUT U3 TpeX PEerucTpoB B ¢aiine 4, Hauunas ¢ peructpa 8 (aapec 0007).

3amnpoc

Nwms nonst

AJpec OYUHEHHOTO

DyHKIMSA

Cuetynk 6alT

Cy06-3anpoc 1, THIT CCBUTKH
Cy6-3anpoc 1, Homep daiina cr.
Cy6-3anpoc 1, Homep daiina mu.
Cy6-3anpoc 1, HayanbHslii aapec CT.
Cy6-3anpoc 1, HavasnbHeiii ampec mi1.
Cy6-3anpoc 1, Koi-Bo peructpos cr.
Cy6-3anpoc 1, Kosi-Bo periuctpos mi.
Cy6-3anpoc 1, J/lanHbie perucrpa cr.

Cy6-3anpoc 1, J/lanHbIie peructpa M.

15

00
07
00
03

AF

Ipumep (Hex)

11

0D
06
00
04

06



Cy6-3anpoc 1, J/lanHbIe perucrpa cr. 04

Cy6-3anpoc 1, J/lanHbIe peructpa M. BE
Cy6-3anpoc 1, J/lanHbie perucrpa cr. 10
Cy6-3anpoc 1, JlanHbIe peructpa M. 0D

KOHTpOJ'ILHaS{ CymMmMma -

OtBer

HopMmanbHblii OTBET IOBTOPSIET 3aIpoC.

Wms nons IMpumep (Hex)
AJpec NoJYMHEHHOTO 11
DyHKIUSA 15

CyeTyuk OaiT oD
Cy0-0TBeT 1, THIT CCBUTKH 06
Cy6-otset 1, Homep oaiina cT. 00
Cy6-otset 1, Homep daiina mi. 04
Cy0-otset 1, HauanpHblit aapec CT. 00
Cy6-otset 1, HauanpHblit agpec miL. 07
Cy6-otseT 1, Kon-Bo peructpos cr. 00
Cy6-otseT 1, Kon-Bo peructpos mir. 03
Cy0-otBeT 1, JlaHHbBIC perucTpa CT. 06
Cy6-otBeT 1, JlaHHBIC perucTpa Mil. AF
Cy6-otBet 1, [lanHbIe perucrpa cr. 04
Cy6-otBeT 1, JlaHHBIC perucTpa MiL. BE
Cy0-otBeT 1, JlaHHBIC perucTpa CT. 10
Cy6-otBeT 1, JlaHHBIC perucTpa Mil. 0D

KOHTpOJ'ILHaS{ CymMmMa -

22 (16 Hex) Mask Write 4X Register

Onucanne

Momudummpyer copepxanue peructpoB 4XXXX uncnonssyst kombunannio OR-macky, AND-Macky M TEKyIIETO COIEPKHMOTO
peructpa. OyHKIHMI MOKET HCHONB30BaThCS IS YCTAaHOBKH MIIM cOpoca OTAENBEHOTO OUTa B pETHCTpE.

DyHKIMS TOAAEPKUBACTCS TOJIBKO 984-785 KOHTpoOILIIEpamMH.
3AITPOC
Anroput™ (QyHKIUH CIIETYIOIIIH:

Pesynprar=(Texym. 3aau. AND Macka 1) OR (Macka WNJI AND ~Macxka_I1)

Hanpumep: Hex JIBoudHoe
Texy1iee 3HaueHUE 12 0001 0010
Macka 1 F2 1111 0010
Macka_ WJIN 25 0010 0101
~Macka_ 1 0D 0000 1101
Pesynbrar 17 0001 0111

IIpumep 3anucu ¢ Mackoil B perucTp 5 B IOAYMHEHHOE YCTPOICcTBO 17, ¢ IpUBEICHHOMN BbIIIE MACKOH ONKCaH HIKE.

3anpoc
Wms nons IMpumep (Hex)
Ajpec NOJYUHEHHOIO 17

DyHKIMA 16



AJnpec CCBUIKH CT. 00

AJpec CCbUIKU MJL. 04

Macka U crt. 00
Macka 1 mi. F2
Macka WJINA cT. 00
Macka_ WJIA mu. 25

KOHTpOJ'ILHaS{ CymMmMa -

OTBET

HopmanbHelii oTBeT oBTOpsieT 3anpoc. OTBET BO3BpalllaeTCs MOCIIE 3alIMCH B PETHCTP.

OtBer

Wms nons IMpumep (Hex)
AJpec NoJYUHEHHOTO 17

DyHKIUSA 16

AJnpec CCBUIKH CT. 00

AJnpec CCBUIKH MIL 04

Macka U crt. 00

Macka 1 mi. F2

Macka WJINA cT. 00

Macka_ WJIA mu. 25

KOHTpOJ'ILHaS{ CymMmMa -

23 (17 Hex) Read/Write 4X Registers

OIIMCAHUE

[IpousBogutr onepanuio yteHus u 3anucu 3a oaHy MODBUS Tpanzakuuioo. @yHKIMS MOKET 3alMCHIBaTh HOBOE COJIEp)KaHUE
peructpoB 4XXXX u BO3Bpamarh copepkaHue Apyrod rpynmsl peructpoB 4XXXX. OTa ¢yHKIMS mojuepKuBaeTcs TOJIbKO Ha 984-785
KOHTpOJLIEpax.

3AIIPOC

3anp0c CHCL[I/I(i)I/IHI/IpyeT HaYaIbHBIN aapec U KOJINMYECCTBO PETUCTPOB I'PYIIILL JJIs1 YTCHUA. U Taxxe CHCHI/I(i)I/IIII/IpyeT HaYaJIbHBIA
aZpec, KOJINYICCTBO PEruCcTpOB, U JTaHHBIC UL 3allMCU B I'PYIITY PEruCTpOB. CueT4nk 0aWTOB COACPKUT KOJIUICCTBO Oaiit nepeaaBacMbIX B
110JI€ JaHHBIX.

B mpumepe, npruBeIeHHOM HIDKE TpeOyeTcsl IPOYNTATh MIECTh PETHCTPOB HAYMHAS C TIATOTO, U 3allUCATh TPU PETUCTpa HAYMHAS C
16, B NOAUUHEHHOM yCTpOMCTBE 17:

3anpoc

Wms nons IMpumep (Hex)
Ajpec NOJYUHEHHOTIO 17
OyHKIWS 17
HauanbHblil peructp 4reHus CT. 00
HauanbHblil perucTp YTeHUs MIL 04
Kou-Bo peructpos 11 4TeHUs CT. 00
Koi-Bo perucTpoB A YTCHUS MIL. 06
HauanpHblil perucTp 3amucu CT. 00
HauanbHblil peructp 3amucu MiL OF
Koi-Bo perucTpos 1is 3alUCH CT. 00
Koi-Bo perucTpos [is 3alKcu MIL. 03
Cuerunk 6alTOB 06

Janubie juist 3amucu 1 cr. 00



Jlannsle ams 3anvcu 1 Mot FF

JlanHble 1715 3anucu 2 CT. 00
JlaHHble JJIs 3QIUCH 2 MJL. FF
JlanHble 1 3anucu 3 CT. 00
JlaHHble 115 3aIUCH 3 MJL. FF

KOHTpOJ'ILHaS{ CymMmMa -

OTBET

HOpMaJ'IBHBIﬁ OTBET COLCPKUT JAHHBIC IIPOYUTAHHBIX PETUCTPOB.

OrtBeT

Wms nons IMpumep (Hex)
Azpec NOAUYMHEHHOTO 17
DyHKIUSA 17

Cueruuk OaiT 0C
CuyuTaHHbIEe TaHHBIE 1 CT. 00
Cuuranssle gagabe 1 ML FE
CyuTaHHBIE TaHHBIE 2 CT. 0A
CyuTaHHBIE TaHHBIE 2 MII. CD
CunTaHHBIE TaHHBIE 3 CT. 00
CyuTaHHBIE TaHHBIE 3 MIL. 01
CyuTaHHbBIE TaHHBIE 4 CT. 00
CyuTaHHBIEC TaHHBIE 4 MIIL. 03
CyuTaHHBIE TaHHBIE 5 CT. 00
CyuTaHHBIEC TaHHBIE 5 MIIL. 0D
CyuTaHHBIE TaHHBIE 6 CT. 00
CuunTaHHbBIE JaHHBIE 6 ML FF

KOHTpOJ'ILHaS{ CyMmMa -

24 (18 Hex) Read FIFO Queue

OIIMCAHUE

Urenue comepxumoro odepenu FIFO (peructpsr 4XXXX). OyHKIMS BO3BpaIaeT CYSTINK PETHCTPOB B OUEPEH, CIECIOM UIYT
naHHble odepenn. Jlo 32 perucTpoB MOTYT OBITH CUMTAHBI: CUETYHK, IUTIOC 31 PEruCcTp JaHHBIX OYEepeIH.

DyHKIUS YUTACT COACPIKUMOE OUepEH, HO HE OUHUIIACT €e.
DyHKIYS NOAAEPKUBACTCS TOIbKO Ha 984-785 koHTpouIepax.
3AIIPOC

3anpoc cnenudunupyer HadambHeId perucTp 4XXXX mus urenns FIFO ouepemu. DOto angpec perucrpa ykasarens
ucrosb3ytonerocs B pyHknuoHansHeIX 6okax FIN n FOUT xonTposuiepos.

Hwmwxe nokazan npumep urtenus FIFO ouepean ¢ nmoguumHeHHoOro ycrpoiictBa 17. UTeHue ouepeny HAYMHAECTCA C PErucrTpa
ykasarens 41247 (04DE Hex).

3anpoc

Wms nons IMpumep (Hex)
Anlpec MoTMMHEHHOTO 11

DyHKIUSA 18

Anpec ykazatens FIFO cr. 04

Anpec ykazarenst FIFO mu. DE

KonTponsHas cymma --



OTBET

B HOpMAJIbHOM OTBETEC, CHETYUK Gaiit COACPKHUT KOJIMYECTBO CICAYIOIUX 3a HUM GaﬁTOB, BKJIIOYAs! CUETUUK OalTOB oyepeau u
PETrUCTPhI JaHHBIX (HO HEC BKJIrO4as I10J1€ KOHTpO.]'ILHOI’I CyMMLI).

CueTtunk 6aiiToB o4epeu COACPKUT KOJIUYECTBO PETUCTPOB JaHHBIX B OUECPEIU (He BKJIrOYast C'-IeT'-II/IK).

Ecim cuerunk ouepenu comepkuT umcio Ooipiie 31, To B oTBeTe Bo3Bpamaercs koj oummbku 03 (Hemomyctumas BenmuumHa
JIaHHBIX).

Hwxe mokazan NIPpUMEP HOPMAJIBHOT'O OTBETA Ha 3aIlpoC HpeI[CTaBHeHHLIﬁ BBIIIC:

OtBer

Wms nons IMpumep (Hex)
AJnpec NoJYMHEHHOTO 11
DyHKIUSA 18

Cuyeruuk GauT CT. 00
Cuerunk GalT MII. 08

Cueryuk FIFO crT. 00
Cuetuuk FIFO mi. 03

Peructp nanssix FIFO 1 cr. 01

Peructp nannsix FIFO 1 mi. B8

Peructp nannsix FIFO 2 cr. 12

Peructp nannsix FIFO 2 mi. 84

Peructp nannsix FIFO 3 cr. 13

Peructp nanssix FIFO 3 mi. 22

KOHTpOJ'ILHaS{ CymMmMa -

OYHKIUA JTUATHOCTHUKH

Dyukyua 08 - luaznocmuyeckan

OIIMCAHUE

q)yHKIII/ISI 08 obecreunBaeT CEpHUI0 TECTOB JId HNPOBEPKU CUCTEMbI KOMMYHUKAIUW MEXKAY TJIABHBIM W NOAYMHCHHBIM, WIIH
IIPOBEPKY Ha pa3jIMiHbIC BHYTPCHHUE OIINOKHU B TNOAYUHCHHOM. HII/IPOKOG BEIIaHUE HE NOAACPKUBACTCA.

OyHKIUS UCIONB3yeT aBa OaliTa Kojga MoAQyHKIMK B 3aIpoce IS ONpeeleHns THIIAa TeCTa KOTOPHIH He0OXOANMO IIPOBECTH.
[MomgunHenHbIH Bo3Bpamaer 06a koxa GpyHKIHK 1 NOAGYHKINN B HOPMAIEHOM OTBETE.

BonemuaCcTBO JAUArHOCTUYCCKUX 3aIllpOCOB HCIIOJIB3YIOT JIBa Oaifta mosst JAHHBIX JISA MOCBUIKW ITUArHOCTHYCCKUX HJaHHBIX HWIIU
KOHTpOJ’ILHOﬁ I/IH(i)OpMaHI/II/I NMOAYUHCHHOMY. HeKOTOpLIe pE3yabTaTbl JUArHOCTUKU MOTYT BO3BpAIlaTbCA IMOAYMHEHHBIM B IOJIC TaHHBIX
HOPMAJIbBHOI'O OTBETA.

SODEKT IUHAT'HOCTHKH HA NIOJYUHEHHOM

B ofbmeMm, paboTa OUMATHOCTHUUECKOM OYHKIMM B [NOOUMHEHHOM YCTPOMCTBE He BJIMAEeT Ha paboTy
[IOJIL30BATEJILCKOM MNPOTPaMMEl. [loJlb30BaTesIbCKas JIOTMKa, Takas KaK IUCKPETHHE BHEXOIH U PETUCTPH,
He [OOCTyINHAa IJig IMATHOCTMKM. OnpenesieHHBle OQYHKUMM MOTYT BBIOOPOUYHO COPOCUTH CUETUMK OmMOOK B
[IONUMHEHHOM .

KAK OPITAHU30BAHA HH®OPMAIIUA B IAHHOM PYKOBO/CTBE

ITpumepsl JUMAarHOCTUYECKHX 3alpPOCOB M OTBETOB MOKAa3aHbl Ha MOCIEAYIOMMX CTpaHULAX. B HuX MOka3aHO pa3MelleHHe Koja
GbyHKIMY, Kozia NOAGYHKIMH, U TI0JI JaHHBIX BHYTPH COOOIICHUS.

Cricok KoJ0B NMoA(QYHKIUH MOAAEPKUBAEMBIX PA3INUHBIMU KOHTPOJUIEpAMH MTPUBEEH HUKE MOCIIE TPUMEPa OTBETA Ha 3ampoc.
3AIIPOC

D710 mpuMep 3ampoca MOAYHHCHHOMY YCTPOMCTBY Ha BO3BpaT [AaHHBIX IEPENAHHBIX B 3ampoce. 31ech HCIOJIb3yeTCs KOJ
noadynkiwu 0.

3ampoc
Wms monst [Ipumep (Hex)

Anpec NOIYMHEHHOTO 11



DyHKIUSA 08

ToadyHkiwst cT. 00
TMoadyHkIus M. 00
JlaHHbIE CT. AS
JlaHHBIE M. 37

KOHTpOJ'ILHaS{ CymMmMa -

OTBET

HOpMaJ'IBHBIﬁ OTBET BO3BpalIacT TC KC€ JJaHHBIC.

Wms nons IMpumep (Hex)
AJpec NoJUUHEHHOTO 11

DyHKIUSA 08

IondyHkiust CT. 00
TMondyHkIws M. 00

JlaHHbIE CT. AS

JlaHHbIE ML 37

KOHTpOJ'ILHaS{ CymMmMa -

JUATHOCTUYECKHUE KOJAbI HOAJAEPKUBAEMBIE KOHTPOJIJIEPAMU

Koz Nwmst 383 484 584 884 M84 984

00 Return Query Data Y Y Y Y Y Y

01 Restart Comm Option Y Y Y Y Y Y
02 Return Diagnostic Register Y Y Y Y Y Y
03 Change ASCII Input Delimiter Y Y Y N Y
04 Force Listen Only Mode Y Y Y Y Y Y
05-09  3apes3epBHpOBaHbI

10 Clear Ctrs and Diagnostic Reg. Y Y (1) N N @))]
11 Return Bus Message Count Y Y Y N N Y

12 Return Bus Comm. Error Count Y Y Y N N Y
13 Return Bus Exeption Error Count Y Y Y N N Y
14 Return Slave Message Count Y Y Y N N Y

15 Return Slave No Response Cnt Y Y Y N N Y
16 Return Slave NAK Count Y Y Y N N Y
17 Return Slave Busy Count Y Y Y N N Y
18 Return Bus Char. Overrun Cnt Y Y Y N N Y
19 Return Overrun Error Count N N N Y N N

20 Clear Overrun Counter and Flag N N N Y N N
21 Get/Clear Modbus Plus Statistic N N N N N Y

22 u panee 3ape3epBUPOBAHbBI
[Ipumeuanue:

(1) TosibKO OYMCTKA CYETUHKOB.

JUATHOCTUYECKHUE IOJ®YHKIIUN

00 Return Query Data

JlanHble pacIONOKCHHBIE B IOJI€ JAHHBIX 3alpoca JOJDKHBI ObITh BO3BpamieHbl B orTBere. OTBET NOIKEH OBITh HICHTHYCH
3ampocy.

Mondynkims IMone manubx(3ampoc) IMone nanubX(OTBET)



00 00 JIro6oe 3HaueHue [ToBTOp NaHHBIX 3ampoca

01 Restart Communication Option

INepucepuitHpIii MOPT MOIIMHEHHOTO MHULIUAIM3UPYETCS M Hepe3alycKaeTcs, Bce KOMMYHHUKAIOHHBIE CUETYMKH OYHUIIAIOTCS.
Ecmn mopr maxomurcst B pexume 'Listen Only Mode', otBer He Bo3Bpamaercs. Eciam HopT He HaXOOWTCS B JaHHOM DEXHME, TO
BO3BPALIACTCS HOPMAIbHBINA OTBET. DTO JeNaeTcs Iepell pecTapToOM.

Korna nmomunHeHHBII MIPUHUMACT 3aIIpOC, OH ACIACT PECTAPT U 3aIlyCKACT TECThL, KOTOPBIC NPOBOAATCS IIPHU BKIIOYCHUU TUTAHUS.
ITocne YAAa4HOT'O IMTPOXOKACHUA TECTOB NOPT NEPEXOAUT B PEIKUM 'OTOBHOCTHU.

IMone mannsix 3anpoca copepxut FF 00 Hex s ounctkun Kommynukarnuonnoro Xyprana Co6srtrit. Conep:KuMoe 1ot JaHHBIX
00 00 ocraBister xypHaI 6€3 H3MEHEHUH.

Mondynkims Ione mannbIx(3ampoc) IMone nanubx(OTBET)
0001 0000 IToBTOp NaHHBIX 3ampoca
0001 FF 00 IToBTOp NaHHBIX 3ampoca

02 Return Diagnostic Register

Conep:KiuMoe periucTpa JUarHOCTUKHU TOAYMHEHHOTO BO3BPALIASTCS B OTBETE.
Hoadynkims [one nanubIx(3ampoc) [Toste nannpix(OTBET)

00 02 00 00 CopepKIMoe perucTpa AUaTHOCTHKH

KAK OPITAHU30BAHBI /JAHHBIE PETHCTPA

HasHaueHne OUTOB perucTpa JUarHOCTUKH IOKA3aHO HUIKE.

184/384 Peructp 1uarHOCTUKU

bur Onucanne

0 Continue on Error

1 Run Light Filed

2 T-Bus Test Filed

3 Asynchronous Bus Test Failed

4 Force Listen Only Mode

5 He ucnons3syercs

6 He ucnonssyercs

7 ROM Chip 0 Test Failed

8 Continuos ROM Cheksum Test in Execution
9 ROM Chip 1 Test Failed

10 ROM Chip 2 Test Failed

11 ROM Chip 3 Test Failed

12 RAM Chip 5000-53FF Test Failed

13 RAM Chip 6000-67FF Test Failed, Even Adresess
14 RAM Chip 6000-67FF Test Failed, Odd Adresess
15 Timer Chip Test Filed

484 Peructp IMarHOCTUKU

bur Onucanne

0 Continue on Error

1 CPU Test or Run Light Failed

2 Parallel Port Test Failed

3 Asynchronous Bus Test Failed

4 Timer 0 Test Filed

5 Timer 1 Test Filed

6 Timer 2 Test Filed

7 ROM Chip 0000-07FF Test Failed



8 Continuous ROM Checksum Test in Execution

9 ROM Chip 0800-0FFF Test Failed
10 ROM Chip 1000-17FF Test Failed
11 ROM Chip 1800-1FFF Test Failed
12 RAM Chip 4000-40FF Test Failed
13 RAM Chip 4100-41FF Test Failed
14 RAM Chip 4200-42FF Test Failed
15 RAM Chip 4300-43FF Test Failed

584/984 Peructp 1arHOCTHKU

bur Onucanne

0 Illegal Configuration

1 Backup Cheksum Error in High-Speed RAM
Logic Checksum Error
Invalid Node Type
Invalid Traffic Cop Type

2

3

4

5 CPU/Solve Diagnostic Failed

6 Real Time Clock Failed

7 Watchdog Timer Failed-Scan Time exeeded 250ms

8 No End of Logic Node detected, or quantity of end of segment words (DOIO) does not match quantity

of segments configured

9 Sate RAM Test Failed

10 Start of Network (SON) did not begin network
11 Bad Order of Solve Table

12 Illegal Peripherial Intervention

13 Dim Awareness Flag

14 He ucnons3yercs

15 Peripherial Port Stop Executed, not an error

884 Peructp nnarHocTuku
bur Ornucanue

0 Modbus IOP Overrun Errors Flag

Ju—

Modbus Option Overrun Errors Flag
Modbus IOP Failed

Modbus Option Failed

Ourbus IOP Failed

Remote 10O Failed

Main CPU Failed

Table RAM Checksum Failed

Scan Task exceeded its time limit-too much user logic

O 0 N AN W B~ WD

He UCNOJIB3YCTCA

—
S

He UCHOJIb3YCTCA

Ju—
Ju—

He UCHOJIB3YCTCA

Ju—
\S}

He UCHOJIB3YCTCA

Ju—
w

He UCHOJIB3YCTCA

Ju—
N

He UCNOJIB3YCTCA

Ju—
W

He UCHNOJIb3YCTCA



03 Change ASCII Input Delimeter

CumBon 'CHAR' Pa3MenieHHBIH B 1MOJie TaHHBIX 3aIpoca CTAHOBUTCS MPH3HAKOM KOHIIA COOOMICHWS B IOCIEIYIONIMX OOMEHaX
(3amenstst cumBout LF).

Mondynkims IMone nanubIX (3ampoc) Ione mannbix (OTBET)

0003 CHAR 00 IToBTOp IaHHBIX 3ampoca

04 Force Listen Only Mode

YcraHOBKa azpecyeMoro MoAYHMHEHHOro B pexkuM Listen Only Mode. DTo u30aHpyeT ero oT APYrux yCTPOHCTB CETH, MO3BOJISSA
UMETBH CBS3b 03 NPEePhIBAHUS C aIPECyEMOro TOAYNHEHHOTO.

Korna nonunHeHHbIN BBEIEH B TaHHBIN PEKUM, BECh aKTUBHBIH KOMMYHHMKALIMOHHBIN KOHTPOJb BhIKiItouaeTcs. [loka ycrpoiicTBO
HaXOAUTCS B JAHHOM PeXuMe, TI00bIe COOOIIEHUS aipecyeMble TOAINHEHHOMY MIIN NINPOKOBEIaTeIbHAs Iepejada OTCICKHUBAIOTCS, HO HE
BBIMOJTHAETCS] HUKAKUX JCHCTBUII M OTBETHI HE BO3BPAIIAIOTCS.

Tonpko ogHA PYHKIHS MOXKET OBITH BRINIOJHEHA - 3T0 (yHKIUSA Restart Communication Option (kox ¢hyakunu 8, moapyHKous 1).
Hoadyukims [None nannbIX (3ampoc) ITone mannpx (OTBET)

00 04 00 00 OTBeT He BO3BPALIAETCS

10 (04 Hex) Clear Counters and Diagnostic Register

Jns xonTpomnepoB kpome 584 mnu 984, 0UMIAIOTCS BCe CUCTYUKH U PETUCTP AUarHOCTUKU. [t 584 unm 984 ounmiaroTcst TOIbKO
cueTyrKH. CUCTYNKH TAKKE OUYUILAIOTCS P BKIIOYEHUH MUTAHHU.

Moadyukims [Tone nannbIxX (3ampoc) ITosie nannbix (OTBET)

00 0A 00 00 [ToBTOp aHHBIX 3ampoca

11 (0B Hex) Return Bus Message Count

ITone JJAHHBIX OTBCTHOT'O COO6I.[I€HI/IH COACPIKUT KOJIMYECTBO COO6H.[€HPIfI O6Hapy)KeHHI>IX KOMMyHI/IKaI_II/IOHHOﬁ CHCTEMOM TIOCIIe
TNOCJICAHETO pecTapTa, onepanuu OYUCTKHA CHETYUKOB, WM BKIIFOYCHUS ITATaHUA.

Mondynkius IMone nanHbIX (3ampoc) [Tone nannbix (OTBET)

00 0B 00 00 [ToBTOp NaHHBIX 3ampoca

12 (0C Hex) Return Bus Communication Error Count

ITone maHHBIX OTBETHOTO COO6I_HCHI/I$I COACPIKUT KOJIUYECTBO OIINO0K KOHTpO.IIBHOfI CYMMbI HAaCUUTAHHBIX ITOCJIE MOCJIEAHETrO
pecTapTa, onepanuu OYUCTKU CUCTYUKOB, NI BKIIIOYCHUS ITUTAHUA.

Mondynkius IMone manHbIX (3ampoc) IMone nannbix (OTBET)

00 0C 00 00 CyeTunK omMO0K KOHTpP. CyMMBI

13 (0D Hex) Return Bus Exeption Error Count

[lone nmaHHBIX OTBETHOTO COOOIICHHS COIOEPIKUT KOJIMYECTBO COOOMIEHMH 00 OommMOKax HACYMTAHHBIX IOJAYMHCHHBIM MOCIE
MOCJIEHETO PecTapTa, ONepPaluil OYUCTKHA CUCTUYNKOB, HIIM BKIFOUCHHUS TUTAHHS.

Coobmenns 00 ommndKax ONMMCaHbl B IPHIOKEHUN A.
Hoadynkimst Tlone mannpIx (3ampoc) [Tone nannbx (OTBET)

00 0D 00 00 CueTunk OIIHO0K

14 (OE Hex) Return Slave Message Count

[lone nmaHHBIX OTBETHOTO COOOLIEHHUS COAEPKHT KONUYECTBO COOOIIECHHH aqpecOBaHHBIX MOAYMHEHHOMY WM IIHPOKOBEINATEIbHBIX
CO0OIIeHNI HACUUTAHHBIX TOAYMHEHHBIM IIOCIIE TOCIEIHETO PECTapTa, ONEepallii OYUCTKH CUETUYMKOB, MIIU BKIIIOYEHUS TUTAHUSL.

HMoadyukims [one nannbIxX (3ampoc) ITosie nannbix (OTBET)

00 OE 00 00 CueTunk COOOIICHUH TOTYNHEHHOTO

15 (OF Hex) Return Slave No Response Count

ITone naHHBIX OTBETHOTO COOOIICHUS COMCPKHUT KOJMUYESCTBO COOOIICHHI aJpECOBAHHBIX MOJYUHEHHOMY KOTOPBIC OCTAJIHCh Oe3
OTBETA I10CJIE TIOCIIETHETr0 PECTapTa, ONepali OUUCTKU CUETYUKOB, WM BKIIIOYCHUS TUTAHUS.

Moadyukims IMone nanubIx (3ampoc) ITone nannbix (OTBET)

00 OF 00 00 CyeTyuK COOONIEHUH OTUNHEHHOTO



16 (10 Hex) Return Slave NAK Count

[Tone nmaHHEIX OTBETHOTO COOOIIEHUS COAEPIKUT KOJIMYECTBO COOONICHUH aapecOBAaHHBIX IMOAYMHEHHOMY, JUI KOTOPBIX OBLI
BO3BpalleH OTBeT ¢ coobmeHueM o0 ommobOke tuma Negative Acknowledge (NAK), mocie mociexHero pecrapra, Olepanuyl OYHUCTKH
CYETUYMKOB, YJIM BKJIIOYCHHMS TUTAHHUSI.

Mondynkims Ione mannbix (3ampoc) IMone mannbix (OTBET)

00 10 00 00 Cuyerunk NAK coobmiennit

17 (11 Hex) Return Slave Busy Count

ITosie aHHBIX OTBETHOI'O COOOIIEHHS COJACPIKMT KOJMYECTBO COOOIICHUH aJpEcOBAHHBIX MOAYMHEHHOMY, Ui KOTOPBIX OBLI
BO3BpAIIEH OTBET ¢ coodmmeHneM 00 omudke Tuma Slave Device Busy, mocie mocieaHero pecrapra, onepandil OYUCTKH CUETUYUKOB, MITH
BKJIIOUCHHS TUTaHUS.

Hoadynkis [one nannbIX (3ampoc) [Tone nannbx (OTBET)

0011 00 00 Cyerunk oTBeTOB " YCTPOMCTBO 3aHATO"

18 (12 Hex) Return Bus Character Overrun Count

Ilone naHHBIX OTBETHOTO COOOLIEHHUS COAEPKUT KOIMYECTBO COOOIIEHMH aJpecOBAHHBIX IOMYMHEHHOMY, B KOTOPBIX OBLI
00OHapy’KeH MPOIYCK CHUMBOJA, MOCIE MOCIEHET0 PecTapTa, olepalui OYUCTKH CUETUHKOB, HIIM BKJIIOUeHUs nmurtanus. [Ipomyck cumBona
MOXXET BO3HUKATh B CIIy4yae €C/U JaHHbIE OCTYNAIOT B MOPT CIMIIKOM OBICTPO, UM B CITy4ae almapaTHbIX cOOEB.

Moadyukims [one nannbIx (3anpoc) ITosie nannbix (OTBET)

0012 00 00 Cuetunk Slave Overrun

19 (13 Hex) Return I0P Overrun Count (884)

[Tone naHHBIX OTBETHOTO COOOLICHUS COJCPXKUT KOJIMYECTBO COOOIICHHMH aJpecOBaHHBIX IIOAYNHEHHOMY, B KOTOPBIX ObLI
oOHapyxeH mpomyck cuMBona (s 884 IOP), mocne mocnenHero pecrapra, ONeparMd OYMCTKH CYCTYMKOB, WM BKJIFOUCHHS THTAHHS.
Ipomyck cMMBOJIa MOXKET BO3HUKATh B CIy4ae €CJIM JaHHbBIE ITOCTYNAIOT B MOPT CIIMIIKOM OBICTPO, WIIM B CiIydae almapaTHBIX cOoeB. JTa
¢bynkuus cnenuduyana 1t 884.

Mondynkims IMone nanubIx (3ampoc) [Tone nannbix (OTBET)

0013 00 00 Cueruuk Slave IOP Overrun

20 (14 Hex) Clear Overrun Counter and Flag (884)

Ounmaer cuetynk 884-ro Overrun Counter u cOpaceiBaeT ¢uiar ommOku. Tekymee 3HaueHHe ¢uiara pacronaraercsa B oute 0
perucTpa quarHocTuku (cMotpu noadyskimio 02). Ota GpyHkuus crenupuana st 884.

Mondynkims IMone manubIX (3ampoc) IMone nannbix (OTBET)

00 14 0000 IToBTOp NaHHBIX 3ampoca

21 (15 Hex) Get/Clear Modbus Statistic

BosBpamraer nocnenoBarenbHOCTs U3 54 cios (108 OaiiToB) B mone nanHbIX oTBeTa. JlaHHBIe comepkar cratucTiuky Modbus Plus
Hporeccopa MOAYUHEHHOTO.

B nobasnenue k kony ¢ynkuuu (08) u koxy moadynkmuu (00 15 Hex) cnenyromme nBa Oaifta B 3ampoce CeMUpHIUPYIOT THIT
onepauun: 'B3ste cratrcTiky' wim 'OYucTUTD CTaTHCTUKY'. CTaTHCTHKA MOXKET 0aTh TaKkKe OYHIICHA BHIKITFOUYCHUEM MTUTAHUS.

[Tone Tuna oneparuu:
- 00 03 cnenm¢unupyet onepauuio 'B3ste Cratuctuky'
- 00 04 cnetm¢unupyet onepanuo 'Ounctuth CTaTUCTUKY'

3AIIPOC: D10 mocnenoBaTeNn-HOCTD MOJNEH B 3ampoce:

Oynkuus [MoadyHkims Onepanus
08 00 15 0003  (Get Statistic)
08 00 15 0004  (Clear Statistic)

OTBET HA OIIEPALIMIO B3STh CTATUCTUKY: D10 mocnenoBaTeqsHOCT MO HOPMAJIBbHOTO OTBETA Ha onepanuio 'B3srs
CTaTUCTHKY':

Oynkuus [MoadpyHkims Onepanus Jannere(108 Gaiir)
08 0015 0003 Cunosa 00-53
OTBET HA OIIEPALIMIO OYUCTUTb CTATUCTHUKY: HopMmanbHBIA OTBET Ha 3Ty OIEPAIMIO IOBTOPSIET 3aIIpoc.

Oynkuus [MoadyHkims Onepanus



08

00 15

00 04

Ceresas cratuctuka Modbus Plus

CnoBo

00

01

02
03

04

05

06

07

08

09

10
11

12

buter

L= SV I S

0..11
12..14
15

O 0 N O W B~ WD

—
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32
64
96
128

Ha4YCHHUE
Tun Y3na

Hesnakomplii Tun y3na

[IporpaMmupyeMslii KOHTpOJLIED

Modbus Brige

Host - komnbroTep

Brige Plus

1/0 y3en

Homep BepcHu OporpaMMHOTO 00eCTieueH s
3ape3epBUpOBaHO

Omnpezenser 3Ha4eHue ciosa 15

(cm. cnoBo 15)

CeteBoil azipec 1Jist JAaHHOM CTaHLIMU

YcranoBku MAC nepeMeHHbIX

CocTosiHue TUTaHUS

Monitor offline state

Duplicate offline state

CocrosiHue POCTOost

Use token state

Work response state

Pass token state

Solicit response state

Check pass state

Claim token state

Claim response state

Peer status(LED code); onpenenser ctaryc AaHHOTO OJIOKa OTHOCUTEIBHO CETH.
Monitor link operation

Normal link operation

Never getting token

Sole station

Duplicate station

CueT4nK CHMBOJIOB; HHKPEMEHTHPYETCS KaXK bl pa3 KOT/ia CTaHIHs IPUHAMAET CHMBOIL.
Token rotation time in ms.

Data master failed during token owership bit map
Program master failed during token owership bit map
Data master token owner work bit map

Program master token owner work bit map

Data slave token owner work bit map

Program slave token owner work bit map

Data slave/get slave command transfer request bit map
Program master/get master rsp transfer request bit map
Program slave/get slave command transfer request bit map
Program master connect status bit map

Program slave automatic logout request bit map



13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Ecnu 6ut 15 cioBa 1 He ycTaHOBIICH, COJIep KaHue clioBa 15 cienyromiee:

Mn
Cr

Ecnu 6ut 15 cioBa 1 ycTaHOBICH, cofepkaHue ciioBa 15 criemyroriee:

Pretransmit deferral error counter
Receive buffer DMA overrun error counter
Repeated command received counter

Frame size error counter

Receiver collision-abort error counter.

Receiver alignment error counter

Cable A framing error

Cable B framing error

Receiver CRC error counter

Bad packet-lenght error counter

Bad link-address error counter

Transmit buffer DM A-underrun error counter
Bad internal packet lenght error counter

Bad MAC function error counter
Communication retry counter

Communication failed error counter

Good receive packet error counter

No response received error counter

Exeption response received error counter
Unexpected path error counter

Unexpected response error counter

Forgotten transaction error counter

Active station table bit map, nodes 1..8

Active station table bit map, nodes 9..16
Active station table bit map, nodes 17..24
Active station table bit map, nodes 25..32
Active station table bit map, nodes 33..40
Active station table bit map, nodes 41..48
Active station table bit map, nodes 49..56
Active station table bit map, nodes 57..64
Token station table bit map, nodes 1..8

Token station table bit map, nodes 9..16
Token station table bit map, nodes 27..24
Token station table bit map, nodes 25..32
Token station table bit map, nodes 33..40
Token station table bit map, nodes 41..48
Token station table bit map, nodes

Token station table bit map, nodes 49..56
Global data present table bit map, nodes 1..8
Global data present table bit map, nodes 9..16
Global data present table bit map, nodes 17..24
Global data present table bit map, nodes 25..32
Global data present table bit map, nodes 33..40
Global data present table bit map, nodes 41..48



34 Mn Global data present table bit map, nodes 49..56

Cr Global data present table bit map, nodes 57..64
35 Min Receive buffer in use bit map, buffer 1..8
Cr Receive buffer in use bit map, buffer 9..16
36 Min Receive buffer in use bit map, buffer 17..24
Cr Receive buffer in use bit map, buffer 25..32
37 Min Receive buffer in use bit map, buffer 33..40
Cr Station managment command processed initiation counter
38 Mn Data master output path 1 command initiation counter
Cr Data master output path 2 command initiation counter
39 Mn Data master output path 3 command initiation counter
Cr Data master output path 4 command initiation counter
40 Mn Data master output path 5 command initiation counter
Cr Data master output path 6 command initiation counter
41 Mn Data master output path 7 command initiation counter
Cr Data master output path 8 command initiation counter
42 Mn Data slave input path 41 command processed counter
Cr Data slave input path 42 command processed counter
43 Mn Data slave input path 43 command processed counter
Cr Data slave input path 44 command processed counter
44 Mn Data slave input path 45 command processed counter
Cr Data slave input path 46command processed counter
45 Mn Data slave input path 47 command processed counter
Cr Data slave input path 48 command processed counter
46 Mn Program master output path 81 command initiation counter
Cr Program master output path 82 command initiation counter
47 Mn Program master output path 83 command initiation counter
Cr Program master output path 84 command initiation counter
48 Mn Program master output path 85 command initiation counter
Cr Program master output path 86 command initiation counter
49 Mn Program master output path 87 command initiation counter
Cr Program master output path 88 command initiation counter
50 Mn Program slave input path C1 command processed counter
Cr Program slave input path C2 command processed counter
51 Mn Program slave input path C3 command processed counter
Cr Program slave input path C4 command processed counter
52 Mn Program slave input path C5 command processed counter
Cr Program slave input path C6 command processed counter
53 Mn Program slave input path C7 command processed counter
Cr Program slave input path C8 command processed counter
NPUJIOXKXEHHUE A

COOBLIEHHA Ob OILLIUBKAX

OnHa u3 YCTBIPEX CI/ITyaL[I/Iﬁ MOKET UMETh MECTO IIPHU 3alIPOCE INIAaBHOT'O K NOAYNMHEHHOMY

- Ecm MNOAYNHCHHOC yCTpOﬁCTBO HPUHSIO 3aIllpocC oe3 KOMMYHUKAIITUOHHBIX OI_HI/I60K, 1 MOKET HOPMaJIbHO PacClio3HAaTh 3aIipoc,
OHO BO3BpamacT HOpMaJILHI;Iﬁ OTBCT.



- Eciin momunHeHHOE yCTpOﬁCTBO HE IPUHAJIO 3a1IpOC, OTBET HE BO3BpAIIaCTCA. I'naBHbIi OXHUAAET OTBETA Ha 3alIpOC B TCUCHUHN
OIpEeaACICHHOI'O TaﬁMayTa.

- Eciin mot4nHeHHBIN IPHUHSIT 3aIIpoc, HO 0OHAPYIKHMJI KOMMYHHUKAIMOHHYIO OIIMOKY(TTapuTeT, ONIMOKa KOHTPOIBEHOH CyMMBI), TO
OTBET He BO3BpaIuaercs. [ TaBHbIH 0)KU/IaeT OTBETa Ha 3alpoC B TEUEHHUH ONPEIEICHHOTrO TaiiMayTa.

- Ecnmm nomunHeHHBIH NPHHSUT 3anpoc 0e3 KOMMYHHKAI[MOHHOM OINMOKM, HO HE MOJXKET BBINOJHHUTH 3aTPeOOBaHHYIO
(GyHKUMIO(HAIpUMeEp, YTEHHE HECYIIECTBYIOIIMX BBIXOZOB WM PErHCTPOB), NMOAYMHEHHBIH BO3BpamaeT coolmieHne o0 ommuoke u ee
MPUYUHAX.

COO6HICHI/IC 00 omuodKe uMeeT JBa IOJISI KOTOPBIC OTJIMYAKOTCA OT moJsei HOpPMAJIbHOI'O OTBETA:

MOJIE KOOA ®YHKIIMU: B HOpMambHOM OTBETE, MOJYUHCHHBIH MOBTOPSCT KOJ (DYHKIMU COACPIXKAIIMKCA B IMOJE KOJa
¢yukuuu 3anpoca. Bo Bcex komax GpyHKIMIA cTapiiuii 3Havammuii 6ut ycranosieH B 0. [Ipu Bo3Bpare cooOiieHus 00 OMMOKe MO JUNHCHHBII
yCTaHaBIUBACT 3TOT OUT B 1.

Ilpn ycraHoBIeHHOMY cTapiieMy OWTy B Kojae (YHKIMM TJaBHBIH pacro3HaeT cooOmieHne o0 omubke, U MOXKET
[IPOAHAIU3UPOBATh I10JI€ AaHHBIX COOOIEHHUS.

[IOJIE JAHHBIX: B HopManbHOM oOTBeTe, MOJYUHEHHBIH MOXET MOXET BO3BpallaTh JaHHbIE WM CTAaTUCTHKY B IIOJIE
JaHHBIX (JIF00YI0 MH(pOpMAaLHIO KOTopas 3aTpeboBaHa B 3anpoce). B coobuennn 06 ommoKe, OAYMHEHHBIH BO3BPAIIAeT KO OLIMOKHY B IOJIE
JIaHHBIX.

Hwxe mokazan IIpUMEp 3arpoca riiaBHOro u coo01eHust 00 orbKe IOAYHMHCHHOI'O:

3AITIPOC

Nwms nonst [Ipumep
(Hex)

AJpec NoJYMHEHHOTO 0A

DyHKIMSA 01

HauaneHslil afpec cT. 04

HauanbHblit agpec ML Al

Kous-Bo BX0110B CT. 00

Kos-Bo BX010B M. 01

KontponsHas cymma (LRC) 4F

COOBUIEHME Ob OIIMBKE

Azpec NOAUYUHEHHOTO 0A

DyHKIMSA 81

Ko ommbku 02

KontponbsHas cymma (LRC) 73

BranHoM mpumepe riiaBHbIN anpecyeT noguuHeHHoe ycrpoiictBo 10. Kon dynkimu (01) - Read Coil Status. B 3anmpoce Tpedyercs
MPOYMUTATH BBIXOJI C ajipecom 1245.

Ecnm yka3aHHBIM BBIXOJ HE CyLIECTBYeT NOJUYMHEHHBII BO3Bpalaer coobuieHue o6 ommoke ¢ xomoMm ommuoku (02). DToT KOJI
cnenupUIUpyeT HeCYISCTBYOIIHIA aapec AaHHBIX B moaunHeHHOM. Hanpumep ecnu moquuHeHHbIH 310 984-385 ¢ 512 BhIXOmaMH, TO 3TOT
KOJI OIIMOKK Oy/eT BO3BPAILATHCS MTPU OOPAIEHNH K HECYIECTBYIOIINM BBIXOJIaM.

CnucoK KOJI0B OLINOOK NPEACTABICH HIKE.

Kon Hasganue Ornucanue

01 ILLEGAL FUNCTION IpunaTei ko QYHKIMK HE MOXET ObITH 00pabOoTaH Ha MOAYMHEHHOM.

02 ILLEGAL DATA ADDRESS AJlpec JaHHBIX YKa3aHHBIN B 3aIIpOCe HE JOCTYIICH IaHHOMY TOJYHHEHHOMY.

03 ILLEGAL DATA VALUE Bennuuna conepikamascs B mojie JJaHHBIX 3arpoca SIBJISIETCS HE JIOIYCTUMOMN
BEJIMYMHOM /IS IOTYMHEHHOTO.

04 SLAVE DEVICE FAILURE HeBoccranasnuBaemass ommbKa HMMeNa MECTO II0KA IOAYMHEHHBIN IIBITAJICS
BBINIOJIHUTH 3aTpeOOBaHHOE EHCTBUE.

05 ACKNOWLEDGE TomunHeHHBI NMPUHST 3ampoc U 00padaThiBaeT €ro, HO 3TO TPeOyeT MHOro
BpEMCHH. DTOT OTBET MPEJOXPAHSCT TJABHOTO OT TCHEpaIMyd OIIUOKU
taiimayTta. ['maBHBII MoeT Bblmath komannay Poll Program Complete mis
00OHapyKECHUS 3aBepIlCHHs 00paOOTKH KOMAaH IbI.

06 SLAVE DEVICE BUSY TlomurHeHHBIH 3aHAT 00pabOTKOW KOMAaHABI. [JIaBHBIN JODKEH MOBTOPUTH
coo0LIEHNE TI03KE, KOrAa MOJYMHEHHBIA OCBOOOIUTCS.

07 NEGATIVE ACKNOWLEDGE TlogunHeHHBI HE MOXET BBINOJIHUTH IPOrPaMMHYIO (YHKIHUIO, IPUHATYIO B

3arpoce. DTOT KOJ BO3BpamacTcsa sk HEYJa4YHOI'0 IIPpOrpaMMHOIr0O 3arpoca,



UCTOJIB3YoMero GyHKIMU ¢ Homepamu 13 win 14. ['aBHBIN JOKEH 3aPOCUTh
IUarHOCTHYeCKyl0  HMHpopMmammio wiu  uHbopManuio  obommoOkax ¢
HOAYMHEHHOTO.

08 MEMORY PARITY ERROR TlomuMHEHHBIA MBITACTCS YUTATh PACHIMPCHHYH MaMATh, HO OOHAPYXUI
omubKy maputeTa. [ JTaBHBIA MOXKET MOBTOPUTH 3ampoC, HO OOBIYHO B TaKUX

Cllyasix TpeOyeTCs PeMOHT.

HPUJIOXKEHUE B
IIPUMEYAHUA K IPUHMEHEHUIO

MAKCUMAJ/IBHBIE ITAPAMETPBI JIJIA 3AIIPOCA/OTBETA

B cmucke, mpencraBIeHHOM B JaHHOW CEKIMH, MOKa3aHO MAaKCHMAaJlbHO BO3MOXKHOE KOJHMYECTBO JAAHHBIX IS KaXIOTO
KOHTpOJIIEpa, KOTOPhIe MOTYT OBITh HCIIOJIB30BAHBI B 3aIIPOCE TIIABHOTO YCTPOMCTBA WM B OTBETE OAYMHEHHOTO.

184/384 dyHkums
1

Onucanne

Read Coil Status

3ampoc

800 Brixogos

OtBer

800 Beixomos

2 Read Input Status 800 Bxomos 800 Bxomos

3 Read Holding Registers 100 Peructpos 100 Peructpos

4 Read Input Registers 100 Peructpos 100 Peructpos

5 Force Single Coil 1 Berxoxg 1 Beixog

6 Preset Single Register 1 Peructp 1 Peructp

7 Read Exeption Status He noctynna 8 BrixomoB

8 Diagnostics He noctynna He nocrymna

9 Program 484 He monnepxxusaercst He moxnepxxuBaercs
10 Poll 484 He monnepxxusaercst He moxnepxxuBaercs
11 Fetch. Comm. Event Ctr. He moctymHa He nocrymna

12 Fetch. Comm. Event Log He noctynna 70 GaifToB JaHHBIX
13 Program Controller 32 GaiiTa TaHHBIX 32 Gaifra TaHHBIX

14 Poll Controller He noctynna 32 Gaifra TaHHBIX

15 Force Multiply Coils 800 Brrxomos 800 Brxomos

16 Preset Multiply Regs 100 Peructpos 100 Peructpos

17 Report Slave ID He noctynna He mocrymna

18 Program 884/M84 He monnepxxusaercst He moxnepxxuBaercs
19 Preset Comm. Link He monnepxxusaercst He moxnepxxuBaercs
20 Read General Reference He monnepxxusaercst He moxnepxuBaercs
21 Write General Reference He monnepxxusaercst He moxnepxxuBaercs
484 OyHKIHA Onwucanue 3ampoc OtBer

1 Read Coil Status 512 BerxonoB 512 Beixozmos

2 Read Input Status 512 Bxonos 512 Bxomos

3 Read Holding Registers 254 Peructpa 254 Peructpa

4 Read Input Registers 32 Peructpa 32 Peructpa

5 Force Single Coil 1 Berxoxg 1 Beixog

6 Preset Single Register 1 Peructp 1 Peructp

7 Read Exeption Status He noctynna 8 BrixomoB

8 Diagnostics He noctynna He mocrymna

9 Program 484 16 GaifToB JaHHBIX 16 6aiiTOB TaHHBIX
10 Poll 484 He noctynna 16 6aiiTOB TaHHBIX
11 Fetch. Comm. Event Ctr. He monnepxusaercst He moxnepxxuBaercs
12 Fetch. Comm. Event Log He monnepxusaercst He moxnepxxuBaercs
13 Program Controller He monnepxusaercst He moxnepxxuBaercs



14

15

16

17

18

19

20

21

584 Oynxuus
1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

[Ipumeuanue:

(1) MakcumaipHast JuIMHA COOOIEHHUS He JOJDKHA NPeBhIaTh 256.

884 dynxuus
1

O 0 N AN W B WD

—_ = =
N = O

Poll Controller

Force Multiply Coils
Preset Multiply Regs
Report Slave ID
Program 884/M84
Preset Comm. Link
Read General Reference
Write General Reference
Onucanue

Read Coil Status

Read Input Status

Read Holding Registers
Read Input Registers
Force Single Coil

Preset Single Register
Read Exeption Status
Diagnostics

Program 484

Poll 484

Fetch. Comm. Event Ctr.
Fetch. Comm. Event Log
Program Controller

Poll Controller

Force Multiply Coils
Preset Multiply Regs
Report Slave ID
Program 884/M84
Preset Comm. Link
Read General Reference

Write General Reference

Onucanue

Read Coil Status

Read Input Status

Read Holding Registers
Read Input Registers
Force Single Coil
Preset Single Register
Read Exeption Status
Diagnostics

Program 484

Poll 484

Fetch. Comm. Event Ctr.

Fetch. Comm. Event Log

He nomnepixuBaercst
800 Brixomos

60 Peructpos

He noctynna

He nopnepxuBaercst
He noxneprxuBaercst
He noxnepxuBaercst
He nopneprxuBaercst
3anpoc

2000 Brixomos

2000 Bxoznos

125 Peructpos

125 Peructpos

1 Boixox

1 Peructp

He noctynna

He noctynna

He nopneprxuBaercst
He nopneprxuBaercst
He noctynna

He noctynna

33 GaiiTa JaHHBIX
He noctynna

800 Brixomos

100 Perucrpos

He noctynna

He nopnepixuBaercst
He noxnepxuBaercst
(1)

(1)

3anpoc

2000 Brixomos

2000 Bxoznos

125 Peructpos

125 Peructpos

1 Boixon

1 Peructp

He noctynna

He noctynna

He nonnepxusaercst
He nonnepxusaercst
He nonnepxusaercst

He nongnepxxuBaercs

He nonnepsxuBaercs
800 Brixo0B

60 Peructpos

He nocrynna

He noxnepsxuBaercs
He noxneprxuBaercs
He noxnepsxuBaercs
He noxnepsxuBaercs
Otser

2000 BeixonoB
2000 Bxonos

125 PeructpoB

125 Peructpos

1 Boixox

1 Peructp

8 Brixosi0B

He nocrynna

He noxnepsxuBaercs
He noxnepsxuBaercs
He nocrynna

70 GaliTOB JAHHBIX
33 (GaiiTa HaHHBIX

33 GaiiTa HaHHBIX
800 Brixo0B

100 Peructpos

He nocrynna

He nonneprxuBaercs
He noxnepsxuBaercs
(1)

(1)

OtBer

2000 BeixonoB

2000 Bxonos

125 PeructpoB

125 PeructpoB

1 Boixox

1 Peructp

8 BrIxos10B

He nocrynna

He nonnepxusaercs
He nonneprxusaercs
He nonnepxusaercs

He nonnepxubaercs



13
14
15
16
17
18
19
20
21

[Ipumeuanue:

(1) MakcumaibHasi JuIMHA COOOIIEHHUS He JOJDKHA NPeBhIaTh 256.

M84 OyHnkius
1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

[Ipumeuanue:

(1) MakcumMaipHast JuIMHA COOOIIEHNUS He OJDKHA NPeBhIMaTh 256.

984 OyHKIMA
1

O 0 N AN W kA WD

Program Controller

Poll Controller

Force Multiply Coils
Preset Multiply Regs
Report Slave ID
Program 884/M84
Preset Comm. Link
Read General Reference

Write General Reference

Onucanue

Read Coil Status

Read Input Status

Read Holding Registers
Read Input Registers
Force Single Coil

Preset Single Register
Read Exeption Status
Diagnostics

Program 484

Poll 484

Fetch. Comm. Event Ctr.
Fetch. Comm. Event Log
Program Controller

Poll Controller

Force Multiply Coils
Preset Multiply Regs
Report Slave ID
Program 884/M84
Preset Comm. Link
Read General Reference

Write General Reference

Ornucanue

Read Coil Status

Read Input Status

Read Holding Registers
Read Input Registers
Force Single Coil
Preset Single Register
Read Exeption Status
Diagnostics

Program 484

He monnepsxuBaercst
He nonnepsxuBaercst
800 Brixomos

100 Perucrpos

He noctynna

(1

(1)

He monnepsxusaercst

He nongnepxxuBaercs

3anpoc

64 Brixona

64 Bxona

32 Perucrpa

4 PeructpoB

1 Boixox

1 Peructp

He noctynna

He noctynna

He noxneprxuBaercst
He nopneprxuBaercst
He nopnepxuBaercst
He nopneprxuBaercst
He nomneprxuBaetcst
He noxneprxuBaercst
64 Brixoga

32 Peructpa

He noctynna

(1)

He noctynna

He noxnepxuBaercst

He nongnepxxuBaercs

3anpoc
2000 Brixomos
2000 Bxoznos
125 Peructpos
125 Peructpos
1 Boixox
1 Peructp
He noctynna
He noctynna

He nognepxxuBaercs

He nomnepxupaercs
He nomnepxuBaercs
800 Brixo0B

100 Peructpos

He nocrynna

1)

1)

He nomnepxuBaercs

He nonnepxubaercs

Otser

64 Brixona

64 Bxona

32 Perucrpa

4 Peructpos

1 Boixox

1 Peructp

8 BrIxosi0B

He nocrynna

He nonneprxusaercs
He nonneprxusaercs
He nonnepxusaercs
He nonneprxusaercs
He nonneprxusaercs
He nonnepxusaercs
64 Brixona

64 Perucrpa

He nocrynna

1)

He nocrynna

He nonnepxusaercs

He nonnepxubaercs

OtBer

2000 BeixonoB
2000 Bxonos
125 PeructpoB
125 PeructpoB
1 Boixox

1 Peructp

8 BrIxosi0B
He nocrynna

He nonnepxubaercs



10 Poll 484 He nonnepxusaercst He nonnepxusaercs
11 Fetch. Comm. Event Ctr. He nocrynna He nocrynna

12 Fetch. Comm. Event Log He nocrynna 70 GaifToB JaHHBIX
13 Program Controller 33 Gaifra maHHBIX 33 GaiiTa TaHHBIX

14 Poll Controller He noctynna 33 GaiiTa JaHHBIX

15 Force Multiply Coils 800 Brrxonos 800 Brixonos

16 Preset Multiply Regs 100 Peructpor 100 Peructpos

17 Report Slave ID He noctynna He nocrynna

18 Program 884/M84 He nonnepxxuBaercs He nonnepxubaercs
19 Preset Comm. Link He nonnepxusaercst He nonnepxusaercs
20 Read General Reference 1) (1)

21 Write General Reference (1) 1)
[Ipumeuanue:

(1) MakcumMaiibHasi JuiMHa cooOIIeHNUs He JOJDKHA NpeBbImath 256.
OIIEHKA BPEMEHM IOCJIETOBATEJIBHOM NMEPEJAUN

IIOCIIE/JOBATE/IBHOCTH IIEPE/IAYH

Hwmxe IpUBEICHA JEUCTBUI npu IOCJIeI0BATEIHLHOM nepeaavue Modbus. CumBoJIBI YKa3aHHBIC B CKOOKaxX CChUIAIOTCS Ha
NpuMeYaHus, NICPEYNCICHHBIC IIOCJIC CIIUCKa JIEACTBHA.

1. I'maBHOE ycTpoiictBo Modbus ®opmupyer coobmeHue.
. IIposepsttorest crarycsl RTS u CTS monema riaBHoro. (A)
. Coo01menne 3amnpoca nepeaaercs moJunHeHHoMy.(B)

. [Nogunuenusnii npuaIMaeT coodmmenue 3anpoca. (C)(D)

2

3

4

5. IlogunHEHHBIH BBEIYUCISAET KOHTPOIbHYIO cyMMy. (E)

6. ITpoBepsirorcs crarycsl RTS u CTS moznema nomunaenHoro. (F)

7. OTBeTHOE cooOILIeHHe TTepenaeTcs riaBHoMy. (B)

8. ['MaBHBIN MPOU3BOIUT HEOOXOAUMBIC ICHCTBUS HAJ MPUHSITHIM OTBE-

TOM U JaHHBIMH.

IIPUMEYAHHA

(A) Ecnu BeiBozel RTS u CTS coeauHeHBI BMECTE, TO 5TO BpeMs He3HaUUTeNbHO. i Monema J478, 310 BpeMs 0KOJIo 5 Mc.
(B) Cnenyromast hopMya oLleHHBAET BpeMs Iepeadu:

1000 X (cuetunk cuMBoioB) X (OUTOB B CHMBOIIE)

Bpewms =
CKopocTh mepenaun

(C) Modbus coobmenne o0padaTeiBacTCs B KOHILIE CKaHa KOHTpoiuiepa. B Xymmem ciydae 3aiepikka OyIeT paBHAa BPEMEHHU
onHOro ckaHa. B cpexgnem 3anepxka cocrasisier 0.5 ckaHa.

Bpewms, Beinensemoe st o0cmykuBanus moptoB Modbus B KOHIIE KaKIOTO CKaHA KOHTpoJuIepa(Tiepe] HayaJoM HOBOTO), 3aBUCHT
OT MOJETH KOHTpoiepa. Bpemst mst kaxmoit Mmogenu omucano Hioke. 1yt 484 KOHTposIiepa 3TO BpeMs COCTaBISAET NMPHOIN3UTEIBHO 1.5 Mc.

Jns 584 u 984 koHTpOIIepa BpeMsi COCTaBIsIeT mpuOmm3nuTenabHo 1.5 Mc. [TopTer 00cmyKuBarOTCS MOCIeA0BAaTENBHO, HAUYMHAS C
mopta 1.

s 184/384 KOHTPOIIIEPOB BpeMsI 3aBUCHT OT KOJIMYECTBA MPHHUMAEMBIX JaHHBIX. JTO BpeMs BapbUPYETCS OT MHHHUMAJIBHOTO
0.5 mc no makcumansHOro okono 6.0 mc (mns 100 permcrpo), wnu 7.0 mc (mnst 800 BbixonoB).Ecim ¢ KOHTpoiepoM HCIONB3yeTcs
porpaMMHas nanenb, To Modbus mopTt oTkirogaeTcs.

(D) Modbus ®yukmmu ¢ 1 mo 4, 15 u 16 mo3BoIsIET INIABHOMY YCTPOMCTBY 3alpOCHUTH OOJIBIIE TAaHHBIX YeM TO KOJIHUYECTBO,
KOTOpOE MOXET 00paboTaTh KOHTPOJJIED B TCYCHWH BPEMEHH BBIIEIIEMOrO Ha OOCIy)XMBaHHE HOPTOB. Eciu MOAYMHEHHBIH HE ycmeln
00paboTath Bce qaHHBIC, OH MOXET Oypepr3upoBaTh UX U 00padOTaTh TO3XKE.

Hwxe nmpuBeneHs! JaHHBIE, KOTOPBIE MOTYT OBITH 0Opa0OTaHbI 32 OJMH UK obcmyxuBanus Modbus mopra.

Juckperst Peructpsi



Micro 84 16 4

184/384 800 100
484 32 16
584 64 32
984A/B/X 64 32
984-X8X 1000 125

IMpumeuanue: '984-X8X' ccputaercs Ha slot-mount mogenu(984-385, -685 u T.1.).

Jlns 884, Bpemst 06pabOTKH MHOKECTBCHHBIX JaHHBIX cieaytoriee: Urenue 700 Beixom0B: 14 ckaHOB VYcraHoBKka  eIUHHY.
BbIXxoza: 3 ckana Urenue 256 BX0/0B: 7 CkaHOB YcraHOBKa perucrpa: 3 ckaHa Utenue 125 BbIX. per-oB: 5 ckaHOB YcraHoBKa 768
BbIX0JI0B: 18 ckaHOB UTeHue 125 BX. per-oB: 8 ckaHoB YcranoBka 100 per.: 10 ckanoB

(E) Boruucnenue xontponsHoi cymMbl LRC - okono 1 mc. Beruucnenue kontposibHOM cyMMbl CRC - oxono 0.3 Mc u1d KaskabIx

8-Mu OuT JIaHHBIX BO3Bpallla€MbIX B OTBETEC.

IIPUMEYAHUA JIJIA 584 H 984A/B/X

DTo mpuMedyaHue KacaeTcs TONbKo 584 u 984A/B/X KoHTpOILIIEpOB.

CKOPOCTbD IEPEJAYU: Korna ucnone3ytorcst 06a Modbus nopra 1 u 2, MakcuMalbHast JOCTYIHAS CKOPOCTh repenayn - 19
200 6ox.

BJIOKMPOBKA TIOPTA: Korna Bbl ucnosib3yere ASCII pexxum, n3deraidTe MOChUIKH COOOIICHHH C 'HYJICBOI IUIMHON HaHHBIX',
M cooOIeHni 0e3 anpeca ycrpoiictea. Hampumep, 5To HelpaBUIIbHOE COOOIICHNUE:!

:CRLF
IMpu ncroap30BaHIM TAaKOTO poja COOOIIEHNIT MOXKET UMETh MECTO CiIydaifHast OJIOKMpPOBKaA IOpPTa.

MMPU3HAK KOHIJA ASCIH COOBLIEHUS: Hopmansroe ASCII cooOmeHune nomkHO 3akaHumBaThess mapoir CRLF. Ilpu
WCTOJIb30BaHUU KOHTpouiepoB 584 u 984A/B/X, ASCII cooliieHre MOXKET 3aKaHYMBATHCS TOCIE TOJIS KOHTPOoJibHOW cymMmbl LRC (6e3
ycranoBku cumBoiioB CRLF), ecu nocne monst LRC mmeer mecto mHTepBan mo kpaitaeil mepe 1 cek. Ecim 310 cimyumiocs, KOHTposuiep
CUUTAET YTO COOOIIEHNE 3aKOHYMIIOCH HOPMAIIBHO.

MNPUJIOXKEHHME C

TI'EHEPAIIHA LRC/CRC

TI'enepayus LRC

Longitudinal Redundancy Check(LRC) ato omun 6aiit. LRC BeIumCIIsieTCs epeJaomuM yCTPOUCTBOM U 100aBISIETCS K KOHILY
coobuienus. [IpuHuMaromee ycTpoiictBo Tarke Berunciaster LRC B mpomecce mprueMa W CpaBHHBAET BBIYHCICHHYIO BENHYHHY C HOJIEM
KOHTPOJIBHOM CYMMBI IPHUIIEAIIEr0 COO0MIeHHsI. ECIM CyMMBI He COBIAH - TO IMEET MECTO OLINOKA.

LRC BbluncngeTCS CIIOKEHHEM IOCIEeI0BAaTENbHOCTH OalTOB cOOOLIeHUS, OTOpachiBas BCE IEPEHOCH, M 3aT€M JBOWHBIM
nononHenueM pesynbrata. LRC - 310 8-Mu OutoBOE noIte, T1e Kax1oe HOBOe PUOABICHUE CUMBOJIA, IPUBOASIIIEE K Pe3ybTaTy Oojee 4yeM
255, mpUBOAMT K IpocToMy mepeckakuBaHuio uepe3 0. Tak kak 3To mone He sABIseTcS 9-TH OHMTOBBIM, IEPEHOC OTOpACHIBAETCS
ABTOMATHYECKH.

Anzopumm zenepayuu LRC:

1. Cnoxute Bce GalThl COOOLIECHMsI, MCKIIOYasl CTapToBbId cuMBox "' M koHeunsle CRLF, ckianpiBas nx Tak, 4yToOBI HEpeHOC
oTOpackIBaCs.

2. OrtHsaTh nony4uBieecs 3HadeHue ot uucia FF(Hex) - 310 siBisieTcst nepBhIM JIOTIOJIHEHUEM.

3. IIpn0aBuUTh K MOJIyYUBIIEMYCSl 3HAYCHUIO 1 - 3TO BTOpPOE JONOJIHEHUE.

PASMEIIEHHE LRC B COOBLLIEHUHU

Korna 8-mu 6urosoe nome LRC (2 ASCII cumBona) nepegaercs B COOOIIEHHN, TO CTAPIINil CUMBOJI OyJIeT IepeaH IepBhIM, a 3a
HUM - Miagmuid. Hanpumep, ecim 3nauenne LRC 61 hex(0110 0001):

! Anpec DyHK Cu-x Baiirt Baiit Baiit Baiir LRC LRC CR LF
LM OaiT Cr. M.
6 1

IMpumep Gpysxunu Ha s3bike C peanusytonieii reaepaunto LRC npusenen nmke. OyHKIUsS OPHHAMAET /IBa apryMEHTa:

unsigned char *auchMsg; YkxaszaTesb Ha Oybep IaHHHX



unsigned short usDatalen; KommuecTBOo OamT B Oydepe

dynxuysa BozBpamaeT LRC xak Tun unsigned char.

I[IPVIMEP

static unsigned char LRC (auchMsg, usDatalLen)

unsigned char *auchMsg;/* CoofumeHue Ham KOTOPHM */
/* BrRumcigercs LRC */

unsigned char usDatalen; /* KomuuecTBO 6aurT B coobueHun */

{

unsigned char uchLRC=0; /* Uauumanmusaumusa LRC */

while (usDatalen)

uchLRC+=*auchMsg++;

return ( (unsigned char) (- ((char uchLRC)));

}

Tenepayus CRC

CRC »s10 16-TH pa3psaHas BenmuuHa T.e. 1nBa Oaiita. CRC BBIUMCISETCS TeEpeNaroiM YCTPOHCTBOM W I00aBiseTcs K
coobmenuro. JIpuanmMaromiee ycrpoiictBo takxke Bblunciser CRC B mporuecce npueMa M CpaBHHMBACT BBIYMCICHHYIO BEIHYHMHY C IOJIEM
KOHTPOJIbHOH CyMMBI NPHILIEIIIEr0 COO0IIeHHUs. ECan cyMMBI HE COBIANM - TO UMEET MECTO OLIMOKA.

16-tu OuroBslii peructp CRC mpenapurensHo 3arpyskaercss uuciaoM FF hex. Ilpouecc HaumnaeTcs ¢ noOaeieHust Oaiftos
coo0IIeHns K TeKyleMy conepxkumomy peructpa. s renepanun CRC ucmons3yrorcs Tonpko 8 OuT manHeix. CtapT U crom OWTHI, OUT
MapUTETa, €CJIM OH UCIONb3yeTcs, He yunThiBatoTcst B CRC.

B mponecce renepanuu CRC, xaxasiit 8-mu OutoBeii cumBon ckianeiBaeTes mo UCKIIIOYAIOIIEMY WIIM ¢ conepKUMBIM
peructpa. Pesynprara cIBuraeTcs B HaNpaBIeHWH Miaimiero 6uta, ¢ 3amonHeHneM 0 crapmero 6wurta. Mmammmii OUT M3BIEKaeTCs U
npoBepsiercs. Ecnu mumagmmii OUT paBeH 1, TO COmepKUMOE PErucTpa CKIaabIBACTCS C ONpEACIeHHON paHee, (UKCUPOBAHHOW BETHYMHOM,
o UCKIIIOYAIOLIEMY WJIN. Ecnu miaamuii 6ut pasen 0, o UCKJIFOYAIOUIEE WJIN He nenaetcs.

DTOT mporecc MOBTOpseTcs MOoka He Oyner crmenaHo 8 casuros. [locie mocnemHero (BOCBMOrO) CIBUTA, CIEAYIOMIMN OaiT
CKJIJIBIBACTCS C COACPKUMBIM PETHCTpPa M IPOLIECC MOBTOpsieTcs: CHOBA. PUHANBHOE COCPIKAHHE PETHCTPa, Mocie 00paboTKH Beex GailToB
cooOmieHus u ectb KoHTpoabHas cymma CRC.

Anzopumm zenepayuu CRC:

1. 16-tu GuroBsIii peructp 3arpyxaercs urcioM FF hex (Bce 1), u ucnons3yercs nanee kak peructp CRC.

2. Ilepmeiii Oaiir cooOmenus cknagsiBaercs no MCKIIIOYAIOIIEMY WJIM ¢ conmepxumbiM peructpa CRC. Pesynbrar
nomeraercs B peructp CRC.

3. Peructp CRC casuraercs BipaBo(B HampaBieHUH Miaaiiero 6uta) Ha 1 6uT, crapiuii 6ut 3anonusercs 0.

4. (Ecu mnaqumii 6ur 0): I[ToBTopsiercst mwar 3 (caBur)

(Ecmm Mymamumit ©mT 1) : HejaeTca onepaumsa MCKIOUAKMEE WMINM perucTtpa CRC M NOJMHOMMAJIBEHOTO
upycya A001 hex.

5. Mary 3 ® 4 IDOBTOPSATCS BOCEMbH pPas.

6. loBTOpsgowTCH Wary cCo 2 no 5 mjus cjenyomero coofumeHus. ITO NOBTOPsSEeTCs IO Tex [Op IoKa
BCe OamuTe coobmeHusa He OynyT obpaboTaHbl.

7. OuHasibHOEe comepxaHue permcrpa CRC M eCTh KOHTPOJIbHAS CyMMa.

PASMEIIEHHUE CRC B COOBLLIEHUU

[Ipu nepenaue 16 6ut koHTpOIBHOM cyMMBbl CRC B coo0mIeHnN, cHavaa nepeaaeTcs MTaJIui 6aiT, 3atem ctapmuii. Hampumep,
eciu CRC paBHa 1241 hex :

Anpec Oynxuust | Cuerunkk | JlanHbIe Hanuele | JlaHHBIE HanHbE CRC Cr. CRC M.
Oaiir

41 12

IIPUMEP

IMpumep ynxuun Ha s3pike C peanmsyromeit rerepanuio CRC npusenen Hike. Bee Bo3moxkusre Benmmuunasl CRC 3arpyskeHsl B
nBa MaccuBa. OfMH MaccuB COAEPXKHUT Bce 256 Bo3mMoxkHEIX komOunanmiit CRC mis crapmero 6aiita nons CRC, apyroit MaccuB cogep>KHUT
naHHble A1 Miagmero Gairta. Mnekcamust CRC B 3ToM citydast obecrieunBaeT ObICTpOE BEIIIOIHEHUE BBIYUCICHUH HOBOH BemmunHbl CRC
JUTS KaXKJI0T0 HOBOTO Oaiita u3 Oydepa coobmieHus.



OyHKIMS TPUHIMAET J[Ba apryMEHTa:

unsigned char *puchMsg; /* YkaszsaTenb Ha Oydep */

unsigned short usDatalen; /* KosmuecTBO GanToB B Oybepe */
dyHkumsa BoszBpamaeT CRC kak Tun unsigned short.

static unsigned char auchCRCHi[] = {

0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,
0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,
0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,
0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,
0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xCO,
0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,
0x22,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,
0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xCO,
0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,
0x41,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,
0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,
0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,
0x40,0x01, 0xC0,0x80,0x41,0x00,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,
0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,
0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,
0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40

}

static char auchCRCLo[] = {

0x00,0xC0,0xC1,0x01,0xC3,0x03,0x02,0xC2,0xC6,0x06,0x07,0xC7,0x05,
0xC5,0xC4,0x04,0xCC, 0x0C,0x0D, 0xCD, 0x0F, O0xCF, 0xCE, O0x0E, 0x0A, OxCA,
0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xC8, 0xD8,0x18,0x19, 0xD9, 0x1B, 0xDB, O0xDA,
0Ox1A,0x1E, OxDE, O0xDF, Ox1F, 0xDD, 0x1D, 0x1C, 0xDC, 0x14,0xD4, 0xD5, 0x15,
0xD7,0x17,0x16,0xD6,0xD2,0x12,0x13,0xD3,0x11,0xD1,0xD0,0x10, OxFO,
0x30,0x31,0xF1,0x33,0xF3,0xF2,0x32,0x36,0xF6,0xF7,0x37,0xF5, 0x35,
0x34,0xF4,0x3C, 0xFC, O0xFD, 0x3D, OxFF, 0x3F, O0x3E, OXFE, OxFA, 0x3A, 0x3B,
0xFB,0x39,0xF9, 0xF8,0x38,0x28,0xE8,0xE9, 0x29, 0XEB, 0x2B, 0x2A, O0xXEA,
0xEE, O0x2E, O0x2F, OxEF, 0x2D, 0xED, OxEC, 0x2C, O0xE4,0x24, 0x25, 0xE5, 0x27,
0xE7,0xE6,0x26,0x22,0xE2,0xE3,0x23,0xE1l, 0x21,0x20, 0xEQ, 0xA0, 0x60,
Ox61,0xAl,0x63,0xA3,0xA2,0x62,0x66,0xA6,0xA7,0x67,0xA5,0x65,0x64,
0xA4,0x6C, 0xAC, 0xAD, O0x6D, 0xAF, Ox6F, 0x6E, OxAE, O0xAA, Ox6A, 0x6B, 0xAB,
0x69,0xA9, 0xA8,0x68,0x78,0xB8,0xB9,0x79, 0xBB, 0x7B, 0x7A, 0xBA, 0xBE,
0x7E,0x7F, 0xBF, 0x7D, 0xBD, 0xBC, 0x7C, 0xB4, 0x74,0x75, 0xB5,0x77, 0xB7,
0xB6,0x76,0x72,0xB2,0xB3,0x73,0xB1,0x71,0x70,0xB0,0x50,0x90,0x91,
0x51,0x93,0x53,0x52,0x92,0x96,0x56,0x57,0x97,0x55,0x95,0x94, 0x54,
0x9C, 0x5C, 0x5D, 0x9D, 0x5F, 0x9F, 0x9E, 0x5E, O0x5A, 0x9A, 0x9B, 0x5B, 0x99,
0x59,0x58,0x98,0x88,0x48,0x49,0x89,0x4B, 0x8B, 0x8A, 0x4A, 0x4E, 0x8E,
0x8F,0x4F, 0x8D, 0x4D, 0x4C, 0x8C, 0x44,0x84,0x85,0x45,0x87,0x47,0x46,
0x86,0x82,0x42,0x43,0x83,0x41,0x81,0x80,0x40

}

unsigned short CRC16 (puchMsg, usDatalen)
unsigned char *puchMsg;

unsigned short usDatalen;

{

unsigned char uchCRCHi = 0xFF;
unsigned char uchCRCLo = 0xFF;
while (usDatalen--)

{

uIndex = uchCRCHi

*puchMsg++;

uchCRCHi = uchCRCLo

auchCRCHi [ulIndex];

uchCRCLo = auchCRCLo[ulndex];

}

return (uchCRCHi1i << 8 | uchCRCLo);
}



