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HacToawun OOKyMEHT paccmaTpuBaeT BOMPOCHI, CBsA3aHHbIe ¢ paboTon npeobpa-

3oBaTtena pacxoga suxpeakyctudeckoro METPAH-300MP/ METPAH-305MP (ganee pac-
xogomepa) no uyudposomy uHTepdency RS-485 ¢ ncnonbs3osaHnem npotokona MobBus

RTU.
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1 Mopgenb npoTtokona

Mogenb npoTtokona obmeHa umcpoBoro mHtepdenca npeobpasoeartens pacxoga
METPAH-300INMP/METPAH-305IP (nanee lNpoTokona) cocTouT U3 TPEX YPOBHEW, NpuBeE-
AEHHbIX Ha pUcyHke 1.

[MpuknagHoOM ypoBEHb

KaHanbHbIN YpOBEHDb

dunsnyecknin yposeHb

PucyHok 1 - Mogensb lNpoTokona

[MpoTokon peanusyeTt ypoBHU 1(dPM3NYECKNA YyPOBEHDb), 2(YPOBEHb CBA3U LaHHbLIX;
KaHanbHbIN YpoBeHb) 1 7(npuknagHon yposeHb) mogenun OSI. Mogenb OSI (“Open System
Interconnection” - BaanmogencrTeme oTKpbITbIX CUCTEM) 3TO ONpedeNneHHbI Cnocob CTpyk-
TYPUPOBaHUSA XapakTEPUCTUK N peann3aunm KOMMYHUKaLMOHHOIO NPOTOKOMa Ha “ypoBHU”,
KaXabl M3 KOTOPbIX BbIMOMHAET chneumanbHyo YHKUUIO. Huwxke npuBegeHo onucaHve
ypoBHewn NpoTokona.

Pun3nyecKknin ypoBEHb ONUCHIBAET XapakTEPUCTUKN CUrHana (Metoa Moaynauyuun, tmn
cuUrHana, ypoBeHb curHana) v cpegy nepegadm gaHHoelx NpoTtokona. B pacxogomepe B Ka-
YyecTBe (PM3MYECKOrO YPOBHS UCMONb3yeTCHa nHTepdenc craHagapta RS-485.

KananbHbIM ypOBEHb OTBEYaET 3a MocrefoBaTeNbHY0 nepenady CMMBOJSIOB U ApY-
MX OaHHbIX, COCTaBnAWMX naket coobueHnsa. OH ynpaBnseT AOCTYNOM K PU3N4eCcKon
cpene, OCyLWeCTBNSET KOHTPOSb fOKanbHOW CETUM U OCYLLECTBRSET Npuem u nepegady
AaHHbIX NakeToB coobuweHnn. Ha aTom ypoBHe obecneunBaeTcss MEXaHM3M peTpaHCcnsaumm
AaHHbIX Npu oBHapyxeHun owunbok nepepayn, NpMyemM B STOM MEXaHM3Me Yy4acTBYOT
TONbKO UCTOYHUK N NMPUEMHUK COOBLLIEHNS.

[MprknagHOM ypOBEHb SBMSIETCA caMbiM BEPXHMM. B HEM ocyliecTBnseTca B3anmo-
AEeNCTBME C NoNnb3oBaTeNeM, 3TOT YPOBEHb ABMSETCA BUOMMOW NS NOfb30BaTeNs YacTbio
mogenu lNpoTtokona. 3geck onuckiBaldTCA KoMaHabl [poTokona, ncnone3yemole ans pabo-
Tbl C PaCX04OMEPOM.

2 KaHanbHbIA YypOBEHb

Ceasb B [lpotokone ModBus RTU ocyuwectBnserca no cxeme rna.-
HbI/Nog4YnHEHHbIN. [oa mactepom (rnaBHbiM) BygeM NOHMMAaTb YCTPOWCTBO (KOHTpoONnep,
yCTponcTBO cbopa UHpopmauum, ynpasnaoLwmm KOMNbOTEP U T.4.), KOTOPOE UHULMAnNn3un-
pyeT OeNCTBME KaHana CBA3W, Nocbinas coobuweHne noguynHeHHoOMy ycTpounctsy. [loag noa-
YnHEHHbIM (MeTpan-300ITP/305MP) - naccMBHOe YCTPOMCTBO, KOTOPOE TOMbKO MOChINaeT
OTBeT Ha coobLieHne OT macTepa.

CoobLeHns KkogupyloTCa Kak nocnefoBaTenbHOCTb 8-paspsgHbix 0anT, KoTopble
nepepattca C ucnonb3osaHvem craHgaptHoro UART  (Universal Asynchronous
Receiver/Transmitter- YHnBepcanbHbln ACUHXPOHHLIN [MpremMHuk/lNepenaTtymk) Ans nocbis-
Kn kaxgoro 6amta. Tak kak [1poTokon SBNAETCS aCUMHXPOHHLIM, TO K Kaxgomy 6anty go-
GaBnaloTCA CTapTOBLIN OUT, OUT nNaputeTa (OMT YETHOCTU) U CTONOBBLIN. JTO NO3BOMSET
npuHumarowemy yctponctsy UART pacnosHaBaTb Hadano m OKOHYaHWe Kaxaoro nepeaa-
Baemoro 6anTa, a Takke onpenensTb BO3HMKaKoWwme owmnbkn. Ha pucyHke 2 nokasaH dop-
Mart nepegayn ogHoro 6anra:
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CTapToBbIf 8 but out CTONOBbIN
ont JaHHbIX naputeTa ont

®opmam nepeda4yu oGHO20 bailima

PucyHok 2 - dopmatbl nepegaym ogHoro 6anta

dopmaTt 6anta gaHHbIX NO YMOMYaHWUIO: OAMNH cTapT 6uT, 8 BUT AaHHbIX, BUT napuTe-
Ta (EVEN), oguH cton 6ut. MNopaepxmBaeTca HacTponka oopmara B yactm buta naputeta
(None, EVEN, ODD) u konu4yecTtsa ctonoBbix 6utos (1 unun 2 6uta).

3awmTy LenoCTHOCTU AaHHbIX OT NOBpeXaeHus obecneunBaeT KOHTPOMbHaa cymma
coobLeHus.

O6meH uHdopmaumnen mexay Metpan-300MP/305IMP 1 Mactepom BbINONHAETCA B
BMAe KagpoB. Ha pucyHke 3 nokasaHbl hopmaThl KagpoBs, ucnosnb3yembie npu obmeHe. Bece
nons B Kagpe MMEKT uenoe 4yncno 6ant n Bce Gantbl Kagpa OOMKHbI ObiTb NepeaaHbl B
HeNpepbIBHOW MNOCMeAOBaTENbHOCTM (NPU BO3HUKHOBEHUW WHTEpPBana TULWWHbI MexXay
AByMs cocegHmn BGantamm, npesbiwarowero spemsa nepegayun 1,5 6anrta, npuHumatowlee
YCTPOMCTBO 3aKaH4MBaET NPUEM LaHHOro coobuleHnsa u BoCNpUHUMAET crneaywmn 6ant
Kak Ha4ano HOBOro coobLeHus).

[KoHTponbHas

Paspenutenb Anpec KomaHpa [OaHHbIE] cymmal

Kadp om enasHo20 ycmpoiicmea K Nno04YUuHEHHOMY

[KoHTponbHas

PasgenuTenb Anpec [HaHHbie] cymmal]

Kadp om nod4yuHEHHO20 ycmpolicmea K 2/1a8HOMYy

PucyHok 3 - ®opmartsl kagpos [NpoTokona

B ModBus RTU coobuieHrne HauymHaeTcsa C MHTepBana TULLMHbBI PaBHOMO BPEMEHMU
nepepaum 3,5 6anta (pasgenutens) Npu AaHHOM CKOPOCTU nepefayn B cetu. Benepn 3a no-
cnegHUMm nepegaBaeMbiM GanToMm Takke crnegyeT MHTepBan TULWWHBI NPOAOIDKUTENbHO-
CTbt0 He MeHee 3,5 BanTa (pasgenutens). HoBoe coobLeHne MOXeT HaunHaTbCS Cpasy e
rnocne 3Toro nHTEpBana.

Ecnun HoBoe coobLuieHne Ha4yHeTCAa paHblUue MHTEpBana TULWWHBI, TO NPUHUMaloLEee
YCTPOWCTBO BOCMPUMET €ro Kak NpOAOIIKEHNE NpeabiayLero coodLweHuns.

Mone apgpeca coctouT u3 8 6UT 1 coagepxuT agpec NogYNHEHHOro yctponctea. [lo-
nycTUMbIN agpec nepedadm Haxogutca B guanasoHe 0 — 247. Kaxgomy nogyYMHEHHOMY
YCTPOMCTBY NpucBamBaeTcsa agpec B npegenax ot 1 go 247. Takum obpasom, Bce nogun-
HEHHblEe YCTPONCTBA B CETU MMEKT YHUKamnbHbIA CETEBON agpec. [NaBHOe yCTPONCTBO aa-
peca He nmeeT. Agpec 00h ncnonb3yetca Ansa LWMPOKOBELLATENbHON nepegaym (Bce npu-
Oopbl HA NUHUK OOMXKHbI BLINONHUTE KOMaHAay). LvpokoBelwatenbHaa nepenadva (agpec
00h) pacxogomepoM He nogaepXusaeTcs.

Mone komaHgbl COCTOUT U3 ogHoro BanTa u coaepxut naeHtTudukaTop (koa) ogHon
n3 komaHg lNpoTtokona. [Ins kognpoBaHUA UCMNOMb3YTCA AManasoH ymucen 1 — 255.

Korga noguMHeHHbIN OTBEYaeT rmaBHOMY, OH UCMOMb3yeT nosie Koga KomaHabl Ans
dukcayun owmnbok. B crnyyae HopmanbHOro otTBeTa NOgYNHEHHbLIN NOBTOPSIET OpUrMHanb-
HbI KOA4 KOMaHAbl. Ecnn umeet mecto owmnbka, Bo3BpawjaeTcs kog KoMaHabl C YyCTaHOB-
neHHbiM B 1 ctapwmm 6utom. bonee nogpobHas nHgpopmauma byaet npuBeaeHa HUXeE.

[Mone gaHHbIX B COOOWEHUN OT rfaBHOrO K NOAYNHEHHOMY COAEPXKUT LOMOSTHUTESb-
HYI0 MHpopmayuio, Kotopas Heobxoanma NOAYNHEHHOMY ANA BbINOMIHEHNSA YKa3aHHOW KO-
maHabl. OHO MOXeT coaepXaTb agpeca perucTpoB, MX KOMMYECTBO, CHETUYUK nepenasae-

/licm

LITTK526000000 417 -

Har | Sucm N dokym. [Todnuce | Aama

Popmam A4




[lodn. v dama

b N dyon.

Baam uHb N°

[lodn. u dama

M6 N° nodn

MbIX 6anToB AaHHbIX. [logpobHas nHdopmauma o oopmatax gaHHbIX COAEPXKUTCA B ONU-
CaHuM KOMaHA.

[Mone KOHTpOnbHOM cymMMbl NpeacTaBnsaet 16-tm 6utoByo BenuumHy. KoHTponbHas
cymmMa fIBNAeTcHA pesynbTaToM BbluMcneHus nepeparowiero ycrtpoucrtsa Cyclical Redun-
dancy Check (CRC) coenaHHoro Hag cogepxaHuem coobuweHunsa. CRC pobaBnsieTcs K co-
obuweHno nocnegHnm nonem, mnagwum 6antom Bnepea. MNpuHuMarowee ycTpoucTeo Bbl-
4YNCNAEeT KOHTPONbHYIO CyMMY B npouecce npuema n cpasHusaeT ee ¢ nonem CRC npuHs-
TOro coobueHms.

Hanee npnBeaeHa nowarosas npouenypa pacyeta CRC:

1. 3arpysutb 16-Tn paspsagHein peructp dmcnom FFFFH (unucno npepcraeneHo B
LecTHaauaTepuyHom gopmare).

2. BbinonHute onepauyuio XOR (“‘uckniovarowee nnu”) Hag nepebiM 6anTom AaHHbIX
n ctapwum 6antom pernctpa. NomecTutb pesynbtaT B pErmcTp.

3. CoBvHYTb perucTp Ha oOavH paspsag Bnpaso.

4. Ecnwu BblABMHYTBIV BnpaBo 6uT eauHuua, BeinonHUTh onepayuio XOR mexay pe-
rmctpom u nonimHomom 1010 0000 0000 0001 (AOOTH).

5. Ecnu BbIABUHYTbLIN BUT HOMb, BEPHYTLCS K wary 3.

6 . MNoBTOpATL Warn 3 n 4 0o Tex, noka He OyaeT BbINOMHEHLI 8 COBUIOB perncrpa.

7. BbinonHate onepaumio XOR Hag cnegyowmm 6anTom gaHHbIX U PETMCTPOM.

8. TlloBTopsaTb wWarn 3 — 7 oo Tex nop, noka He OyaeT BbinonHeHa onepaumnsa XOR
Hag Bcemu BanTamu gaHHbIX U PETNCTPOM.

9. Copepxumoe peructpa npeacraesnset cobon gea 6anta CRC n gobasnsietcs Kk
NcxogHoMy coobuleHuto ctapwmnm 6utom Bnepea.

[MpoTokon gonyckaeT BO3MOXHOCTb paboThbl Ha cneayrowmx ckopoctax: 1200; 2400;
4800; 9600; 19200, 38400 60a. CkopocTb 0bMeHa 3agaétcsa B KOHUrypaLmmM pacxoaome-
pa n MoxeT BbITb n3MeHeHa. o ymonyaHuio (Npy BbINyCke M3 NPOM3BOACTBA) B pacxoao-
Mepe ycTaHoBreHa ckopocTb obmeHa 960060 n ceteson agpec 01h, 6ut yetHoctn EVEN,
oAuH cTon ouT.

Bpema otBeTta NOAYMHEHHOrO Ha MOMYYEHHBLIA €My 3anpoc pernameHTUPOBaHO.
3pecb M pganee noa BpEMEHEM peakuum Ha komangy Oyaem noHumatb MakcMmarnbHoe
BpeMs OT NonyyYeHus nocnegHero 6anta komaHgbl 4O HaYana oTnpaeneHust nepsoro Ganta
pacxogomepom. ATO BpPEMSA MHAUBMAYANbHO ANS pasHbiX KOMaHA (ANA KOMaHg YTeHusa —
50 mc, gna komang 3anuncu - 300 MC) 1 ykasaHO B onvcaHuu komaHg. o ncredeHnn atoro
BPEMEHM MOCME MPUHATUS COODLWEHMS OT MacTepa NOAYMHEHHOE YCTPOMCTBO 065A3aHO
HayaTb nepegady oTBeTHOro coobuweHna. OTCyTCTBME OTBETa B Npefenax AaHHOro Bpe-
MEHHOro MHTepBana CBMAETENbCTBYET 06 OTCYTCTBMM Npubopa ¢ Takum agpecom Ha JIMHUK
unm o chatanbHbIX owmnbkax B pabote npudopa.

Pacxopomep nosBonseT BBECTU AOMOMHUTENbHYIO 3a4EepXKy nepen OTBETOM (CyM-
MapHasa 3agepxka nepeq oTBeTom OyaeT nNpeacTaBnATb CyMMY BPEMEHM peakuumn pacxo-
Aomepa Ha KOMaHay v OONOSMHUTENbHOW 3adepKKkun). Bo3aMOXHble 3Ha4YeHUs BpeEMEHN [O-
nonHutensHoun 3agepxku: 0...131mc.

[Mpn 3anpoce rnaBHOrO K NOAYMHEHHOMY MOXET BO3HMKHYTb OJHA U3 CneayloLmx
cuTyauun:

- eCNnn NOAYMHEHHOE YCTPONCTBO NPUHANO 3anpoc 6€3 KOMMYHMKAUMOHHBIX OLLMOOK,
N MOXET HOpPMarbHO pacno3HaTb 3anpoc, OHO BO3BpaLlaeT HopMmasbHbIA OTBET;

- €CNnN NOAYMHEHHOE YCTPOWCTBO HE MPWUHSANO 3anpoc, OTBET He BO3BpaLLaETCs.
MaBHbIN OXMOaeT OTBETa Ha 3anpoc B TEYEHUN ONPEAENEHHOro TanmayTa;

- ecnn NOOYUHEHHbIN MPUHAN 3anpoc, HO OBOHapPYXWUM KOMMYTALMOHHYIO OLIMOKY
(naputeT, owmbKa KOHTPONbHOW CyMMbI), TO OTBET HE BO3BpaLLAeTCs;
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- €CNU NOAYMHEHHBIN NPUHAN 3anpoc 6e3 KOMMYTaUNUOHHON OLLIMOKM, HO HE MOXET
BbIMOMHUTL 3aTpeboBaHHY0 KOMaHAy, NOAYMHEHHbIM BO3BpawaeT coobuieHmne o6 owmnbke
N ee NpuynHax.

B HopmanbHOM OTBETE, NOAYMHEHHbIV NOBTOPSIET KOA KOMaHAbl COAEpXallMncs B
npuHMmaemom coobuieHun. Bo Bcex komangax crtapwwuin 6ut yctaHosneH B 0. [pu BO3-
BpaLLeHnn coobLueHns ob owmnbke NogYMHEHHBIM yCTaHaBNMBaeT aToT Gut B 1.

Mpun ycTaHoBneHHOM cTapliem 6ute B KOMaHAae, rMaBHbIN OMKEH NPOU3BECTU aHa-
N3 NONsl AaHHbIX COOOLLEHNS, B KOTOPOM BO3BpaLlaeTcsa kog ownbkun. Kogbl owmbok, Bo3-
BpaLlaeMbixX pacxogoMepoM NpuBeAEHbl B NpunoxeHnn b.

[na BO3MOXHOCTU ObICTPOro nomcka pacxogomepa, €crnm ero KOMMYHUKaLMOHHbIE
HaCTPOWKM HEN3BECTHbI, NOCME Nogavn NUTaHMA pacxogoMep HacTpanmBaeTCs Ha KOMMYHU-
KauMOHHbIE napameTpbl N0 ymonyaHuio (ckopoctb obmeHa 9600604, HavYanbHbIM CETEBOW
agpec (no ymon4yanuio 01h), 6ut yetHoctn EVEN, oanH cton 6uT). B cny4ae ecnu B Teve-
HAN OOHOW CEKyHAbl MOCMe Nogayn NUTaHWs pacxogoMep NpUHMMaeT agpecoBaHHOE eMy,
KOppPEeKTHOe COoOobLEeHNe Ha YyKa3aHHbIX KOMMYHWKaUMOHHbLIX NapamMeTpax OH OCTaeTcs
HaCTPOEHHbIM Ha KOMMYHUKALNOHHbIE NapaMeTpbl MO YMOYaHUIO OO cnefyouen nepesa-
rpy3kn. NMpyn aTOM MmeeTcs BO3MOXHOCTb YTEHUS B TOM YUCIE€ YCTAHOBMEHHbLIX KOMMYHU-
KaUMOHHbIX NapamMeTpoB U MX 3anucb. Ecnn B Te4eHnn ogHOM CekyHAbl Nocne nogayun nu-
TaHUsa pacxogomMep He NpUHMMaeT COOoOLLEHNIN OH NepeHacTpamBaeTCs Ha YCTaHOBIEHHbIE
KOMMYHMKaLMOHHbIE HACTPOUKKU. HayanbHbI ceTeBOM agpec, AEMNCTBYOLWMIA NOCNE Nnogayn
nNUTaHUs MOXHO HacTpouTb (pernctp 40071 Tabnuubl npunoxexusa A). He pekomeHayeTcs
N3MEHATb AaHHbIN napameTp 6e3 KpanHen HeobxoanmMocTn (a UMEHHO - paboTbl pacxoao-
mMepa B cetu c¢ napametpamu 9600604, EVEN, 1 cton 6uT, B KOTOpOM npucCyTCTBYET
ycTponctso ¢ agpecom 01h).

KoMMyHUKaUMOHHbBIE napamMeTpbl Nocne NoAayn NUTaHNA B TEYEHUN OLHOW CEKYHAbI
oTobpaxatroTca B HKHen ctpoke KK (npu ero Hannuum) B oopmare xxx.s.p.y, rae

XXX — agpec pacxogomepa B gecatudHom suae (1-247);

S — CKOpOoCTb 0OMeHa, kof B cooTBeTCTBUM C pernctpom 09h (0-1200, 1-2400 n 1.4.);

p — 4éTtHocTb (parity) (0 — no parity; 1 —even parity; 2 — odd parity);

y - konnyectso cton 6ut (0 — 1 cton 6uT; 1 — 2 cTon 6uTa).

3 lMpuknagHon ypoBeHb

34ecb onucaHbl KOMaHabl, NOAAEPXKUBAEMbIE PACXO4OMEPOM, C MOMOLLBI KOTOPbIX
OCYLLIECTBMNSAETCA YTEHNE N 3anMCb HEOOXOANUMbBIX AaHHbIX.

Bce 4TO CBA3AHHO C 3anUCbi0 AaHHbIX B pacxogoMep, a UMEHHO “3anucb KOHMUry-
pauun”, “YcTaHoBKa AManasoHa uaMepeHus pacxoa”, “3anvucb napameTpoB MMMYFbCHOro
curHana”, “8anncb AaHHbIX NOMNb3oBaTeNa” UMEKOT 3aWuTy OT cnyyanHoro goctyna. CHsatue
N yCTaHOBKa 3aLMTbl MPOM3BOANTCS 3aMUCbi0 COOTBETCTBYIOLLEro 3Ha4YeHNA B perucTp cra-
Tyca 3alunTbl OT 3anMcu, HOMep perncTpa u ero dpopmart npmeeneH B npunoxenuun A. Npn
YCTAHOBMEHHOM 3aljuMTe pacxogoMep WrHOPUPYET BbIENEPEYNCTIEHHbIE KOMaHAbl, npu
3TOM B OTBETE COLEPXUTCH yKasaHue Ha To, YTO pacxo4oMep HaxoauTCHa B 3alLULLEHHOM

OT 3anncu pexnme.

Komarda: 03 (03 HEX). UmeHue 3Ha4YeHuUs1 peaucmpoe 8pPeEMEHHO20
xpaHeHusi uHgpopmayuu (Read Holding Registers)

[laHHaa komaHga no3BOSISIeT NOMyYUTb ABOMYHOE coepxumoe 16-Tu paspsgHbIX
PErncTpoB (Ccbifika 4xxxx) NOAYMHEHHOro ycTpoucTea. Pacxogomep no3BonsieT NomnyvnTb
3a Kaxablv 3anpoc Ao 32 pernctpoB. Pernctpbl MMEKT NOrMyecknin n pmusmyeckun agpeca,
npu 3aTOM (prsnyecknuin agpec (TOT YTO HENOCPEACTBEHHO NepeaaeTca B 3anpoce) oTnuya-
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€TCs OT NIOrMYECKOro Ha eAMHNLY B MEHbLUYI CTOPOHY. [Ana nonyyYeHus goctyna K peru-
cTtpy ¢ Homepom 40001 B none agpeca Heobxoaumo 3agatb 3HaveHne 0000h, ansa 40002
cootBetctBeHHO 0001h n T. . [InnHa kaxgoro pernctpa gaHHbix — 2 6anta. Nepsbi 6ant
AaHHbIX B NOCbISIKE ABMASETCA CTapwmm 6anTom permcrpa, BTOPON — MnagLumvm.

3anpoc.

d>opmaT 3anpoca nveet CﬂG,D,yI-OLIJ.MVI BUA:
1 Gant 1 6ant 2 BanTa 2 bavita 2 BanTa
Appec Howmep nepsoro Hucno permctpos KoHTponbHas

slave Komanga (03) perucTpa nognexatiux

YTEHUO Cymma

dopmart 3anpoca komaHabl 03
PucyHok 4 — ®opmart 3anpoca
Mon HOMEpPOM nepBOro perncrTpa nogpasymMmeBaeTCcd PEerncrtp, ¢ KOtToporo Heobxo-
OUMO Ha4vaTb YTeHue I/IHCbOpMaLI,I/II/I.

Omeem.
dopmar oTBETA MMEET CrEeayLWNA BUA;
1 6ant 1 6ant 1 6ant N 6aint 2 Baita
Appec KonuuecTso KoHTponbHas
P KomaHpa (03) nepefaBaembIx JaHHble P
slave ; cymma
BariT (N)

®dopmat oTrBeTa KOmaHAabl 03

PucyHok 5 — dopmaT oTBeTa

Moacuet konuyecTea nepegaBaeMbix 6ant ocywecrtenaetca 6e3 yyeta asyx 6ant
KOHTPOJIbHON CyMMbI.

Homepa pernctpos npeacrasneHbl B NpUioXxeHnn A.

Bpemsa peakuuun Ha komaHgy 50 mc.

NHdopmaums 0 MrHOBEHHOM pacxofe, HakonneHHOM obbEéme, BpemeHn HapaboTku,
Temnepartypbl, npegenax mamepeHus gna gaHHoro LY, sHavenna Bl wn HIMA v 1. 4.,
npeactaenena B opmate |IEEE754. 310 dhopmat 32-paspagHbiX AaHHbIX CTaHOApPTHOW
TOYHOCTM C NnaBawoLWen ToYkon. Yncno B gaHHOM dopmaTte npeacraensieTca B suge 4
6anT. lNMpunuem, nepebin 6UT cTapwero 6anta onpeaensieT 3Hak Yicna, crneayrLwme BoOCEMb
OUT — 3TO 3KCMOHEHTA, a ocTarnbHble OUTLI, OTBEAEHbI NOA MaHTUCCY Yncna. [na nepegayv
nepemMeHHOM B JaHHOM chopMaTte UCnonb3ylTes aea peructpa. lNopsgok cnegosanms 6ant
(dbopmaT nepepgaum cnoar) sBnseTca HacTpamBaembiM napameTtpom. MoapobHo dopmat
nepegayv NpuBeaEH B NpUnoxexHun A.

[na nepegauu yucna B popmate IEEE754 ucnonb3yoTca gBa perucrtpa c cocen-
HUMUW agpecamu, Hanpumep, B pernctpax ¢ agpecamu 40017:40018 (cmoTpu npunoxeHune
A) HaxoauTcs nHdopmauyua o MrHoBeHHOM pacxoge B popmate IEEE754, B Tekywmnx egu-
HULAX U3MepeHus.

Komarda: 16 (10 HEX). 3anuck 3Ha4YeHusi peaucmpoe 8pPeMeHHO20
xpaHeHusi uHgpopmayuu (Present Multiple Regs)

[aHHas komaHaa no3BOMsieT NMPOM3BECTU 3anNUCb 3HAYEHMW MOCNenoBaTenbHOCTU
16-Tn paspsagHbIX permcTpoB (cebinka 4xxxx) NOAYMHEHHOro ycTponcTtea. Pacxogomep nos-
BOMSET 3anucathb 3a Kaxablin 3anpoc Ao 16 pernctpoB. PerncTpbl UMEKT Norndeckui n gu-
3M4yecKnin agpeca, npu 3ToM PU3NYeckMn agpec (TOT YTO HEMOCPEACTBEHHO nepenaeTcs B
3anpoce) oTnMyaeTcs OT NIOrMYECKOro Ha eQuHULY B MEHbLUYIO CTOPOHY. [nsa nonyyenuns
poctyna kK pernctpy ¢ Homepom 40001 B none agpeca HeobxoaMmo 3agaTbh 3HAYEHUE
0000h, gnsa 40002 cootBetctBeHHO 0001h mn 1. 4. [nuHa kaxgoro perncrpa gaHHbIX— 2
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banta. [NepBbin 6aNT gaHHbLIX B NOCHLISIKE ABNAETCA cTapwmm 6antom permcrpa, BTOpon —

MnagLlinm.
3anpoc.
d>opmaT 3anpoca nMmeet CJ'Ie,CI,yI-OLIJ,I/II\/’I BUA:
1 Gant 1 Gant 2 banta 2 GariTa 1 Gant N 6aiT 2 GawTa
Anpec Homen nepsoro Yucno permctpos Konunuectso KoHTDORbHA
AP KomaHnga (16) MEp nepsor noanexatumx nepeaasaemMblxX [aHHble HTPONbHAs
slave perutcpa 3anmcn 6T (N) cymma

®opmam 3anpoca KOMaHObI 16

PucyHok 6 — dopmaT 3anpoca
Moacuet konuyecTea nepegaBaeMbix 6ant ocywecrtenaetca 6e3 yyeta asyx 6ant
KOHTPOJIbHON CyMMbI.

Omeem.

d>opmaT oTBEeTa nmeet CJ'Ie,CI,yI'OLIJ,I/II\/JI BUA:
1 6ant 1 Gant 2 GaiTa 2 GaiTa 2 bainTa
Anpec Howmep nepsoro Yucno sueek KoHTponbHas

sltvO

KomaHpga (16)

perucTpa

Aana sanucu

cymma

[lodn. v dama

b N dyon.

Baam uHb N°

[lodn. u dama

M6 N° nodn

®dopmaT oTBeTa KOMaHabl 16

PucyHok 7 — ®opmart oTBeTa
Homepa pernctpos npeacrasneHbl B NpUioXxeHnn A.
Bpemsa peakuuun Ha komaHgy 300 mc.

B peructpoBbix napax 40019:40020 n 40021:40022 (cmoTpu npurnoxeHune A) Haxo-
antea nHgopmauyma o Bl n HITA cooTBETCTBEHHO, B TEKYLWMX €OuHMLAX U3MEpPEHUs.
[aHHble xpaHaTca B opmate IEEE754, npuyem 3anncb ogHoro M3 npeaenos U3MepeHus
Heob6xo4MMO NMPOU3BOANTb TOSNILKO COBMECTHO CO BTOPbIM (O4HOM KOMaHAOW), Ha YTeHue
OrpaHNYEeHNN He HaKNaabIBaeTCs.

[na HacTpoOMKM BbLIXOAHOrO WMMMYMbLCHOrO CUrHana WCMNonb3ylTCA ABa perucrpa
40073 (ueHa nmnynsca), 40074 (onutenbHOCTb UMNynbca). dopmaTt perncTpos npuseaeH
B MPUNOXeHun A, Ans HaCTPOWKN 3HAYEHUN MMNYNbCHOIMO curHana Heobxoaumo npousee-
CTM 3anNnCb COOTBETCTBYIOLLIMX PEMMCTPOB COBMECTHO (O4HON KOMaHAOoN).

[nsa ocywecTBneHns aHanmsa n USMEHEHUs1 COCTOSHUA 3aLuUTbl OT 3an1Mcu UCNosb-
3yetcsa pernctp ¢ agpecom 40065 (3awmuTa BKAOYEHA/BbIKOYEHA). [Ana cHATna (unu ycra-
HOBKW) 3alimMTbl HEOOXOAUMO MPOM3BECTU 3aNUCb LAHHOW SYENKM B COOTBETCTBMM C Op-
MaTOM SIYENKW, NPUBEAEHHBIM B NMPUNOXEHUN A.

Pacxogomep nogaepxwuaeT komaHgy 06 (06 HEX) sanuncu ogHoro peructpa. [Npu
3TO 3anpoc COAEePXUT agpec pacxogomepa, komaHay (06h), agpec perncrtpa noanexatiero
3anucu (2 6anta), 3anucbiBaeMoe 3HayeHue peructpa (2 6anta), KOHTponbHas cymma (2
6aunTta). Npun oTcyTCTBUM OLLMOOK OTBET NOBTOPSIET 3anpoc.

Homepa (agpeca) pernctpoB npeacTaBneHbl B NpunoxeHum A.

/licm

LITTK526000000 417 g

Ham | /lucm

N dokuym, [Todnuce | Aama

Popmam A4




NMPUNOXEHUE A
Appeca peructpoB pacxogomepa MetpaH-300lNP/MeTpaH-305MP

Tabnunuya A.1
Ampec OnmcaHme
4xXXXX
0001 | MmeuTudrkaTop pacxomomepa MeTpaH-300/305(.300/.305), TonIbKO UTEeHUE
0002 | cT. GawT — WCIOJIHEHME I[IO YCJOBHOMY nuamMeTpy (IY) :
00h - 1Ov¥25;
0lh - IO¥32;
02h - IO¥50;
03h - IOv80;
04h - 1y¥100;
05h - IO¥150;
06h - IO¥200;
07h - O¥250;
08h - I¥300.
MJI. GanT — 3ape3epBUPOBAHO, TOJBLKO UTEHMUE
0003 | CepuliHElM HOMEP (CT. CJIOBO), TOJIbKO UTEHME
0004 | CepulMHElMM HOMEP (MJI. CJIOBO), TOJIbKO UTEHME
0005 | cT. BauT - Bepcusa allllapaTHoro obecHneudeHus (yMH. Ha 10)
MJI. BauT — Bepcusd IpoI'paMMHOI'O obecredeHus (yMmMH. Ha 10), TOJBKO uTe-—
HUe
0006 | IaTa BHIIYyCKa pacxoIoMepa: usMeHeHo c¢ 2021 rozma
cT. BamT — Hemesud;
MiI. Bamr — 1om—2000, TOJBKO UTeHMe
0007
0008 | cT. BaMT — KOJMYUECTBO CTOI OUT: c Bepcum IIO 2.8
00h - 1 cTom 6UT (IO YMOJIYaHUIO) ;
0lh - 2 cTon GuTa;
5 M. GanT — YeTHOCTb (parity): c Bepcum IIO 2.8
E 00h - no parity;
> 0lh - even parity (Io yMOJYaHUDO) ;
E 02h - odd parity;
0009 | cT. BamT - azmpec ycTpoucTBa B ceTu (mo ymosiyaHwmio 01lh);
MJI. BaMT — CKOPOCTbH OOMeHa:
00h - 1200 6Gom;
S 0Olh - 2400 6Gom;
S 02h - 4800 6om;
B 03h - 9600 Gom (o yMOJIUAHMUI) ;
§ 04h - 19200 6Hom;
05h - 38400 6ozm.
0010 | cT. BauT — 3apes3epPBUPOBAHO;
B MJI. GauT — eIVHUILE M3MEPEHMUS :
g 10h - wm3/u;
g 1lh - n/c.
< 0011 | DononHUTeJIbHAS 3amepXKa IIepeld OTBeToM, 1 COOTBeTCTByeT 2MKC (BO3M.
3"HaveHuda 0,1,..,65535 cooreercTrRylT 3amepxke 0,2,..,131070mMKc)
N
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0012 | cT. BawmT - dopmaT nepenadm nepeMeHHeix Turna float (IEEE754):
00h - mopsganmokx nepezmaum float (o yMOJYaHMDO) :
Transmitted first Transmitted second Transmitted third Transmitted last
Byte #0 Byte #1 Byte #2 Byte #3
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
0lh - mopganmokx nepezmaum float:
Transmitted first Transmitted second Transmitted third Transmitted last
Byte #2 Byte #3 Byte #0 Byte #1
MMMMMMMM MMMMMMMM SEEEEEEE EMMMMMMM
02h - mopsaznoxk nepenaum float: c Bepcum IIO 2.8
Transmitted first Transmitted second Transmitted third Transmitted last
Byte #1 Byte #0 Byte #3 Byte #2
EMMMMMMM SEEEEEEE MMMMMMMM MMMMMMMM
03h - mopsaznoxk nepenaum float: c Bepcum IIO 2.8
Transmitted first Transmitted second Transmitted third Transmitted last
Byte #3 Byte #2 Byte #1 Byte #0
MMMMMMMM MMMMMMMM EMMMMMMM SEEEEEEE
MJI. GauT — Bape3epBUPOBAHO;
0013
0014
0015
0016 | craTyc, NOOMTHO 3aKOoIMPOBaHHas MHpopMalusa of ommbkax pacxoIoMepa:
cT. GamT — ommbOKM:
our 7 - oumbka EEPROM mnpolieccopa;
BuT 6 — cBpoc Hnpoleccopa o WD TanMepy;
6urT 5 — ommbBka cBA3U 10 I%C;
Bur 4 — cOou B apxmuBe;
BuT 3 — OoTKa3z HmaTuMka TeMIepaTypH;
eur 2 - ;
our 1 - ;
our 0 - ;
MJI. GauT — TpenynpexieHNs :
our 7 - pacxonm < MMH. HOOI. IJIg HaHHoro IY;
5 BUT 6 — pacxom > MakC. IOOIl. IJid HaHHoTo IY;
E OUT 5 — OpeBHIleH IOPOT IO OUCIEPCUN;
3 6urT 4 - pacxonm OTCYTCTBYeT;
E BuT 3 — BO3OYX B IIPOTOYHOM YaCTH;
OUT 2 — OPOTOYHAs YacCThb He =BalloJIHEHA;
our 1 - ;
6ur 0 - , TOJIBKO UTEHUE
S 0017 | MTHOBEHHEM pPacxol B TeK. en. uaMepeHus (IEEE754), ToOJNbKO UTeHUE
S 0018
% 0019 | BIIM B Tek. en. u3aMepeHusa (IEEE754), BamnmMch TOJbKO coBMecTHO c HIIY,
§ 0020 | uyTeHKre 0Oe3 OTpPaHUYEHUI
0021 | HIIM B Tek. en. u3aMepeHusa (IEEE754), BamnmMch TOJbKO COBMecTHO cC BIIY,
0022 | ureHue Ge3 oOI'paHUUEHUM
i 0023 | HakorieHHEM OBBEM B MeTpax KyBudeckux (IEEE754), TOJNBKO UTeHMUE
5 0024
§ 0025 | BpeMss HapaboTku B Yacax (IEEE754), ToJbKO UTeHMe
= 0026
0027 | Temnepatrypa B TI'palycax lemnbcus (IEEE754), ToOJbKO UYTeHMe
0028
S 0029 | Bpema memnompoBaHMa B cekyHIax (IEEE754), BO3MOXHEE 3HaUeHUS
S 0030 | 0,5..85 ¢
E 0031 | MTHOBEHHEM PACXOI B MNPOLEHTaX OT YCTAHOBJIEHHOTO IMAallal0HAa M3MepPEeHUM
S 0032 | BIIN, HIIX (IEEE754), TOJNBKO UTEHUE
0033
0034
< 0035
B
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0036
0037 | YmasieHo c Bepcumu 10 2.8
0038 | cT. BamT — KJlACC TOYHOCTM, OIHa emmHuia coorBeTcTByeT 0,01%
(HanpuMmep kjacc 0,5 - 50 mnm 32h)
MJI. GanT — KOI MaTepualia, TOJbKO UTEHUE
0039 | cT. BauT - cTapumi OalT BaBOILCKOI'O HOMepa CeHcopa
MJI. GanT — cpelHUY BGaMT 3aBOICKOTO HOMepa CeHCOopa, TOJIbKO UTeHMre
0040 | cT. BanT - MIammmy OaMT 3aBOINCKOTO HOMepa CeHcopa
MJI. GanT — eIOMHULLE M3MepeHus ceHcopa (Bcerpma 0x10-m3/u), TosbkKO uTe-—
HUe
0041 | MakCHMAaJIbHEI BEPXHUM Npenetl M3IMepeHuM mid manHoro IOY B m3/u
0042 | (IEEE754), TOJBKO UTEHUE
0043 | MMHMMAJILHEIM HUXHMI [Ipelesl U3MepeHulr g maHuoro IY B M3/u (IEEE754),
0044 | TOJIBKO UTeHUE
0045 | MMHMMAJILHEIM OMalas30H M3MepeHuM mjig gaHHoro Y B m3/u (IEEE754), ToJb-—
0046 | kO uTeHUe
0047 | lpemenbHO momnycTuMoe paboduee mamBJjeHMe B Mlla (IEEE754), TOJBKO UTeHUE
0048
0049 | lonlp30BaTeNbCKME OaHHEE (HanpuMmep B ASCII), oOpraHM30BAHH Kak KOJblie-—
... BOoU Oybep, MHO HOOCTMXEeHUM BepxHero =3HauveHusa (40064) crenymomas duTae-—
0064 | Mas wiu BanucHBaeMmas sdeuka neprpas (40049)
0065 | Craryc pexmMma 3amMTH OT 3anmmucu (Miamumy 6ur: 0 — 3ammTa OT 3alucu
BHIKJIIOUEHa, 1 — 3ammrTa OT 3allMCU BKJIOUeHAa)
0066
0067
0068
0069 | lepron MMUTUPYEMOTO CHUIHAaJla BUXPSA (B MWIIJMCEKYHIAX) B PEeXMUMe UMUTA—
UMY pacxoma. c Bepcum IIO 2.9
JonycTuMEIE 3HadeHMS HNeproma 2 Mc...5000 Mc. ¢ OUCKpeTHOCThBOD 1 MC.
3anuchk HYJIEBOT'O 3HaYeHMS OCTaHAaBJMBAET MMMUTALMIO pacxola.
o BEIluMCJIeHME Ieprola CHI'HAJla BUXPS, COOTBETCTBYHIETO pacxomy Q [M3/u]
E ocymecTBJsgseTCcs 1o ¢opmyse: T [mMc] =k / Q - 1000, rme k - xosbdmum—
> €HT IpeobpaszoBaHMsa (K-QakTop) Ui HaHHoOI'oO Y. BcieXcTBME IOVUCKPETHO—
§ CTM BBIUMCJIEHHOE 3BHadeHMe HeOoOXOOMMO OKPYIJIUMTH IO LeJIkX MWJIJIMCEKYHI B
= TpedbyeMylo CTOPOHY. IIpM 2TOM 3HadUeHME pacxola COOTBETCTBYKIETO OKPYI—
JIeHHOMY 3HaueHUui neproma Buxps Tr [Mc] BHUMCISIeTCS IO dopMyJie:
Qr [M3/u] =k / Tr - 1000.
S [IpyMedYaHye — MaKCUMaJlbHOe BpeMS HaxXOXIeHUd IIpeobpas3oBaTesid pacxoma B
3 pexuMe uMMHUTaUuuM cocTabjgeT 30 MMHYT C MOMEeHTa BKJIOUEHMS NOUTAHUS Ipe-—
> oBbpaszoBaTeisisg. I[Io e€T0 UMCTEeUYeHVM, IIPpY HeOBXOIVMMOCTM IaJIbHEMIETO UC—
§ [IOJIb30BAHUSA pPeXyVMa MMMUTalMM, HeoOXOIMMO OCYIEeCTBUTL cOpoc Hnpeobpaszo—
BaTeJNA (COOTBETCTBYOIEN KOMAHIOW WMJIM KPATKOBPEMEHHBEIM OTKJIOUEHMEM IIM—
TaHMA IIpeobpasoBaTeiid) .
> 0070
§ 0071 | cT. BauT — 3apes3epPBUPOBAHO; c Bepcum IIO 2.8
§ MJI. BGalT — aIpec yCTpOMCTBa B ceTu HpM cTapTe (no ymosdaHuo 01h);
xQ [locyie mozjayuM NOUTaHMS PacxXxoIOMeEp KpPaTKOBPEMEHHO HacTpauBaeTCs Ha KOM-—
MyHMKAalMOHHBEIE IIapaMeTphl IO yMOJIUaHMi (CckopocTb obMeHa 960006om, azpec
yCTpoMCTBa B CeTU IIpM cTapTe, OuT yeTHOCTM EVEN, ommuuH crton ©Out). He
o PEKOMEHOYEeTCS M3MEHATh IaHHBEM HapaMeTp 0e3 KpanHeM HeoBXOoIMMOCTH (a
§ MMeHHO — paboTe pacxozoMepa B ceTu C NapamerpaMmu 96000om, EVEN, 1
S cToll BUT, B KOTOPOM IPUCYTCTBYeET yCTpoMcTBO c azpecoM 01lh).
§ 0072 | lporpaMMHE CBPOC MUKPOKOHTPOJIJIEpa pacxoIoMepa, IIPpY 23alucCU B PETUCTP
= 3HauveHmsa O0xAASS5.
0073 | lapaMeTpHl MMIIYJIbCHOT'O CHUI'Hasa:
lleHa wuMnyibca, 1 coorBercrByeT 0,1 J/muMmn (Bo3M. 3Hauenmsa 1;...;10000
5
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COOTBETCTBYOT LieHe mMnysabca 0,1 s/wmMmo;...; 1 m3/uwmm) .
OCHOBHBIE 3HaUeHMS lleHbl UMITYyJIbCa:

10000 - 1 Mm3/mmMm;

1000 - 0,1 M3/wmmMm;

100 - 0,01 M3/mmMm;

10 - 0,001 M3/mmMm;

1 - 0,0001 m3®/umMI, BamoMch TOJBKO COBMECTHO C IJIUTEJIbHO-—
CTBIO MMIYJIbCA, 4YTeHue 0e3 OoTpaHMYeHUN

0074 | lapaMeTpH MMIYJIbCHOT'O CUITHAaJa:
cT. BauT — IJIUTEJILHOCTH MMIITyJIbCa B MWIJIMCEKYHIOAaxX (BO3MOXHHE 3HAYEHUS
1..250 mMcC) ;
MJI. BGanT — Bape3epBUPOBAHO, 3aNMCh TOJIBKO COBMECTHO C LIE€HOM WMMITYJIb—
ca, 4urTeHue 0e3 OTpaHUIYEeHUMN
MpumevaHune — B Tabnuue npmMeBeaeHbl NOrMYeECKMe agpeca permcTpos.
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NMPUNOXEHWUE B

Koabl owunbok pacxogomepa Metpan-300MNP/MeTtpaH-305I1P
(3HauyeHune nepBoro 6anTa AaHHbIX)

Tabnunuya b.1
Kon
OonmcaHue
ommnb KM
01lh IpUHATEM koI OYHKLUMM He MOXeT OHTb oOpaboTaH NOONUMHEHHEM;
02h LAnpec OaHHEX, yKasaHHBM B 3alpoce He IOCTyIeH INaHHOMY I[IOOUMHEHHOMY;
03h BeJqMuMHa B IIOJIe HOAHHHX SBJISETCS HEeIONYyCTUMOM OJIS MNOOUMHEHHOTO;
04h HeBoccTaHaBJMBaeMas ommbKa IIPM BHIIOJHEHUM 3aTpeBOBaHHOI'O HOEeMCTBUS;
06h [IOOUVHEHHBIM BaHSAT;
08h YCTaHOBJIEHO OJmxaniiee BO3MOXHOE SHAUeHUE;
0%h HyokHUM [Opezesl BHIle MaKCHMMaJIbHO IOONYCTMMOTO IJjg IaHHoTo IY;
0Ah HyxHUM Openell HMXe MUHMMAJIbHO HONYCTMMOTO IJjS IaHHoTo IY;
0Bh BepxHUM Opelesl BhlIle MaKCHMaJIbHO IOIYyCTMMOI'O IJiS IOaHHoOTO IY;
OCh BepxHUM Opeles HMWXe MUHMMAJIBHO IOONYCTMMOTO IJjg IaHHoTo IY;
0Dh Oba mnpeneJsia 3alaHH BHEe HOONYCTMMOT'O IOMallasoHa IJiS IOaHHoTo IY;
OEh 3aIaHHEIM IMalasoH MeHblle MUHUMAJbHO HOOIYyCTMMOI'O IJis IOaHHoTo IY;
OFh [IoJlydeHHOE KOJIMUeCTBO IOAaHHHIX HEeIOCTATOYUHO NIJIS BEHEIIOJHEHMS KOMAaHIE;
10h Oumbra crneumdbruHas OJs KOMAaHIH;
11h PacxomoMep HaxXOOMUTCH B pPexXuMe 3allMThH OT 3alMcCH;
12h KonnueCcTBO pPEerMCTPOB HE COOTBETCTBYET CUETUUKY OalT;
13h [IOJIydeHHOE KOJIMUECTBO IOAHHHX HE COOTBETCTBYET CUETUMKY OanT;
14h 3HaUeHMe LEeHH MMIYJIbCa BHIIEe MAaKCHMMAaJIbHO IONYCTUMOIO
15h 3HauUeHMe LEeHH MMIYJIbCa HMWXEe MUHMMAaJIbHO OOIYyCTUMOI'O
16h 3HaUeHNe OIUTEJIbHOCTU MMIIYyJIbCa BHIIE MaKCHUMAaJIbHO HOONYCTUMOI'O
17h 3HaUeHMe OIUTEJIbHOCTU MMIIYyJIbCa HMXEe MMHMMAJIBHO OOIYCTUMOIO
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