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Hactoswwmn npotokon obmeHa 2.574.007 [ aBnseTcs nNpUnoXeHnem K
2.574.007 P3 n copgepxut onncaHne mogudukaumm npotokona MODBUS ans
cBA3n mnameputens-perynatopa TPUM (ganee npocto npubop) ¢ nepcoHarsb-
HbIM KOMMbIOTEPOM.

B onmncaHun nepemMeHHbIX NPOTOKOMa BO BCEM JOKYMEHTE MPUMEHSIOTCS
cneyolme CoKpaLleHus:

OxYY — agpec B LieCTHagUaTUPUYHOM CUCTEME ucuuUcrieHust. Hanpumep
O0x3A cooTBeTCTBYET AECATUYHOMY Ymncny 58.

3anucb 0x1AB LO, o3Ha4aeT, YTO yKasaHHbI napamMeTp COLEPXKUTCS B
mnagwewm (LO) 6anTte pernctpa 0x1AB. 3anuck 0x1AB HI, o3HavaeT, 4TO yKa-
3aHHbIN NapameTp coaepxumtcsa B ctapwem (HI) 6ante pernctpa 0x1AB.

1 MPOTOKOJ1 MODBUS
BBeneHue

[MpoTokon obMeHa npefHasHayeH Ans ceBaA3u Mexay npubopamu, odbbeam-
HEHHbIMW B CeTb C opraHmsauuen obmeHa no npuHumny « MASTER - SLAVE»
(«Begywmn — Begomblny). Mpu atom nuwb MASTER MOXeT MHUUMMPOBATL
onepaumn, HasbiBaemble 3AIMPOC. SLAVE Ha 3AIMNPOC dopmupytoT coobue-
Hue OTBET.

O6MmeH ocyLecTBNsSeTCA B pexume nocriegoBaTtenbHon nepegaydn. Napa-
MEeTpbl nocrnegoBaTesibHoro obmMeHa LOMKHbI ObITb OOMHAKOBbLI ANS BCEX NpU-
6opos B cetn MODBUS u nmetb cneaytowmi popmar: 1 ctapT-6ut, 8 6uTt aan-
HbiX, 1 cTON-6MT.

MpoTtokon MODBUS onpegenset cTpyktypy coobweHunn 3AMNPOC n OT-
BET. Kaxabin 6ant B coobLleHnn nocbinaetcs kak asa 3Haka ASCII. naBHbIM
NPEeuUMyLLLECTBOM JAHHOIO pexuma aBnsieTcd 1o, YTO OH NO3BOSMSAET UMETb pas-
NNYHbIE NHTEPBAanbl BpEMEHU MeXAy NocbifikaMn, 6e3 NosBNeHnst oLnoKu.

PopmaT CoobLieHus

dopmaT coobLieHnss npeacTaBneH Ha pucyHke 1. Jliobon 6ant agpeca, Ko-
MaHbl UK aaHHbIX npeacrasnaetcsa B Buae aAsyx ASCIIl 3HakoBs: B uncne 0x62
3HaKM «6» 1 «2» npeacTaBnATCA U nepeaaroTcs, Kak 0x36 n 0x32.

Craprt Apgpec KomaHga | [aHHble KC Cron
1 3HaK 2 3HaKa 2 3Haka | N 3HakoB | 2 3Haka 2 3HaKa

PucyHok 1 - @opmam coobuweHusi
Mapkep Ha4yana cooGLweHus

Coo0bLeHns HayMHalTCa MapkepoM Hayana coobweHnsa — 3HakoM OBoe-
Toumns (1) (Ox3A), 3akaHYMBaKOTCA MapKepPOM KOHLa coobuieHns — ABymsi banTa-
mu (OxD un OxA).
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1.3.1one agpeca

None agpeca cooepxut aBa 3Haka. Agpeca SLAVE HaxogaTcsl B 4ECATUY-
HoM aunanasoHe 0-127. Agpec 0 npucsamBaetcs SLAVE, koTopble OOSMKHbI OT-
Be4vaTb Ha 3AINPOC c nobbim agpecom.lpu dopmuposaHun 3anpoca MASTER
B nosie agpeca coobuieHna yctaHaBnuBaeT agpec 3anpawmnsaemoro SLAVE, B
OTBETE B Nosie agpeca Bo3epawlaetca agpec SLAVE.

1.3.2 None komaHabl

[Mone komaHa cogepXuT ABa 3Haka - kog komaHasl. B SANPOCE none ko-
Aa KomaHabl ykasbiBaeT ycTponcTtsy SLAVE, kakoe gencteve npeanpuHsaTtb. B
OTBETE none komaHabl cnyxut ans noaresepxaeHunsa npuema 3AIMNPOCA. B
cnyyae npuema 6e3 owmnbok none KoMaHgbl MOBTOPSIET KOA4 KOMaHAbI.

Mpn owmnbke none KoMaHObl COAEPXMT MPU3HAK OLINOKK, CHOPMUPOBAH-
HbIN, KaK KOO KOMaHAbl, B cTapliemM 6ute KoToporo 3HadeHune 1, 0ONONHUTENbHO
B nosie gaHHbix OTBETA nomewiaetcs yHUKanbHbIA KO OLWNOKN.

Koabl olwumnbok npmBeaeHbl B NpunoXxeHumn b.

Hanpumep, B none KomaHabl 3anpoca COAEPXUTCS KO4 KOMaHabI

03h (0000 0011 b) — “CumnTtaTb MH(pOPMALMIO PETMCTPOB HACTPOEK”.

Ecnu SLAVE 6e3 owunbok npuHan 3AIMNPOC, to B none agpeca OTBETA
NnoBTOpPAETCA UCXOOHbIM Kog komaHnabl 03 (0000 0011 b), B cnydae owwmbkm
OTBET cogepXut npusHak owmnbKn 1 Ko onbKN (CM. pUCYHOK 2).

OTBET

HassaHue nonsa

Mone agpeca SLAVE 0x5 (0000 0101 b)
[Mone komaHab! 0x83 (1000 0011 b)
Mone gaHHbIX 0x20 (0010 0000 b)
KC

PucyHok 2 - Ctpyktypa OTBETA B cny4yae owinM6Ku
1.3.3 lNone gaHHbIX

[Mone gaHHbIX COOEPXUT:

eB 3AIPOCE - pononHUTENbHY WHGOPMAaLUIO, KOTOPYH WCMONb3yeT
SLAVE ans BbINOMHEHMSI KOMaHObI.

eB OTBETE, npn oTcyTcTBMM OWIMOOK — 3anpalumBaemble AaHHbIe, B CIly-
Yyae OWMOBKN — Ko OLWMBKM (CMOTPU - PUCYHOK 2).

1.3.3 MNpumep pacyeta KC

a)CcnoXxuTb Bce GanTbl B COOOLLEHNN, 3a UCKIIOYEHNEM MapKepoOB Havana
N KOHUa coobLueHns B ogHOOanTHOM none, Uckni4yas nepeHoc.

0)BbINONHUTL onepauunto “aononHeHne Ao eAnHULbI” (BblMECTb MOMyYeHHOEe
3HayeHue 13 yucna OxFF).

B)BbINOMHUTL onepauuto “gononHeHne o Asyx’, npudasme ymncrno 01 k no-
nyyeHHomy peaynbTaty n.6). Npumep Takon onepaunmn nokasaH B Tabnuue1.
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Tabnuua 1
Anpec 02h 0000 0010 b
[NMone komaHAbl 0l1lh 0000 0001 b
None gaHHbIX 1 00h 0000 0000 b
[None gaHHbIX 2 00h 0000 0000 b
[None aaHHbIX 3 00h 0000 0000 b
[None gaHHbIX 4 08h 0000 1000 b

e —

PesynbTaTt n.1) OBh 0000 1011 b
PesynbTaTt n.2) F4h 11110100 b
KC (PesynbTat n.3) F5h 1111 0101 b

2 KOMAHAObI

2.1 KomaHga 0x03. Cuntatb 3Ha4YEeHUA PEermcTpoB HaCTPOEK

KomaHOa 0x03 cnyXuT onsi YTEHUs1 PpermcTpoB HACTPOEK.

3AINPOC onpepenset agpec SLAVE, HayanbHbIn agpec U 4YUCro peru-
CTPOB HaCTpoeK, 3Ha4YEHNE KOTOPbIX HEOBXOANUMO CUMTaTb.

AJpeca permcTpoB HacTpoek NpmeeaeHbl B npunoxeHun A (tabnuua A1).

Ha pucyHke 3 npuBegeH npumep “3AMNPOCA” Ha JTeHne perucrpos
HacTpoek 2-4 SLAVE c agpecom 17 (0x11).

3AMNMPOC

HaseaHue rons

Anpec SLAVE 0x11

Koa komaHabl 0x03

HavanbHbin agpec  HI 0x00
LO 0x01

Yncno peructpos  Hl 0x00
LO 0x03

KC --

PucyHok 3 - Ctpyktypa 3AINPOCA komaHabl 03.

OTBET cogepxut agpec SLAVE, kog komaHabl, None perMctpoB HAaCTPOEK
n ymucno 6anT B none perucTpoB HacTpoek. Cooepxmmoe perucrpa siBnsieTcs
lWecTHaguaTnpaspsagHbiM ymucnomMm (asa 6anta). Ha pucyHke 4 npvBegeH npu-
mep “OTBETA” Ha 3ATNPOC.
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OTBET

HaseaHue nons

Anpec SLAVE 0x11

Koa komaHabl 0x03

Uncno bant 0x06

Pernctp Hactpoek 02h HI 0x00
LO O0x0A

Pernctp HacTpoek 03h HI 0x00
LO 0x0B

Pernctp HacTpoek 04h HI 0x00
LO 0x0C

KC --

PucyHok 4 — Cmpykmypa OTBETA komaHObI 03
KomaHpga 0x04. Cuntatb MHoOpMaLunio permcTpoB AaHHbIX
KomaHOa 0x04 cnyXnt onst YTeHUs1 PermMcTpoB AaHHbIX.

3AINPOC onpegenset agpec “SLAVE”, HayanbHbIN agpec n 4ncno peru-
CTPOB [OaHHbIX, 3HA4YeHUs1 KOTOPbIX Heobxoammo cuuTaTb. Agpeca perucTpos
OaHHbIX NpuBedeHbl B npunoxeHnn A (tabnuua A2). Ha pucyHke 5 npuBeaeH
npuMMep 3anpoca Ha cyMTbiBaHWE PerncTtpoB AdaHHbiX 2-4 “SLAVE” ¢ agpecom
17 (0x11).

3AMNPOC

HaseaHue rnons

Agpec SLAVE 0x11

Koo komaHabl 0x04

HavanbHbIn agpec HI 0x00
LO 0x01

Yucno peructpos HI 0x00
LO 0x03

KC --

PucyHok 5 - Cmpykmypa “SANNTPOCA” komaHObI 0x04.

OTBET cogepxut agpec “SLAVE”, kog komaHAabl, None pernctpoB AaHHbIX
n yncno 6anT B none peructpoB AaHHbIX. Cogepxmmoe pernctpa sasnsiercd
LueCTHaauaTnpaspsaaHbIM YACIIOM U coaepXuT asa banTa.
Ha pucyHke 6 npuseneH npumep “OTBETA” Ha “3AMNPOC”.
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OTBET

HaseaHue nons

Apapec SLAVE 0x11

Koa komaHabl 0x04

Yucno 6ant 0x06

Pernctp gpaHHbix 02h  HI 0x00
LO 0x0A

Pernctp gaHHbix 03h HI 0x00
LO 0x0B

Pernctp paHHbix 04h  HI 0x00

< LO 0x0C

PucyHok 6 - Cmpykmypa “OTBETA” komaHObI 0x04
Komanpga 0x10. YcTaHOBUTbL 3Ha4eHUe perMcTpoB HaCTPOEK.

KomaHOa 0x10 cnyXuT onst yCTaHOBKN 3HAYEHUI PErMcTpoB HACTPOEK.
Peructpbl HacTponkn SLAVE MOryt mmeTb ctaTyC “TONbKO YTeHue”, npu
NonbITKE YCTAaHOBUTb B HUX HOBOE 3Ha4YeHue octatTcs 6e3 MsmMeHeHnNn.

3AINPOC onpepenseT agpec SLAVE, Ha4yanbHbIM agpec, YNCIO perncTpoB
HACTpPOEK, Nore permcTpoB HAaCTPOEK N YUCrio 6anT B None perMcTpoB HACTPOEK.
Appeca permctpoB HacTpoek npueeaeHbl B NpunioxeHun A (tabnuua A1).

Ha pucyHke 7 npuseaeH npumep 3ANPOCA Ha yCTaHOBKY 3Ha4YeHuUn peru-
CTpoB HacTpoek 2-4 “ SLAVE ” ¢ agpecom 17 (0x11).

3AINPOC
HaseaHue nons
Anpec SLAVE Ox11
Koo komaHabl 0x10
HavanbHbIM agpec HI 0x00
LO 0x01
Yucno pernctpos HO 0x00
LO 0x03
Uncno Gawnt 0x06
Peructp HacTtpownkn 02h HI 0x00
LO Ox0A
Pernctp HacTtpownku 03h HI 0x00
LO 0x0B
Peructp HacTtponkn 04h HI 0x00
LO 0x0C
KC -

PucyHok 7- Cmpykmypa SAIPOCA komaHObI 0x10.

OTBET coaepxut agpec SLAVE, kog KomaHabl, Ha4anbHbIN agpec 1 vYnc-
1O PerncTpoB B Mose pernctTpoB HacTpoek. Ha pucyHke 8 npueeaeH npumep
OTBETA Ha 3ATITPOC.
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OTBET

HaseaHue nons

Agpec slave 11h

Kon komaHab! 10h

HavanbHbin agpec H 00h
LO 01h

Yncno peructpos HI 00h
LO 03h

KC --

PucyHok 8 — Cmpykmypa OTBETA komaHObI 10h.
3 TUMbl NEPEMEHHbBIX u cTpyKkTypbl AaHHbIX
Tunbl nepeMeHHbIX

[1aHHbIN NPOTOKON NoaaepXMBaeT onepaummn YTeHus / 3anncn nepemMeHHbIX
cnegyowmx gopmaToB:

= float — dopmaT ¢ nnaearowen 3anaton, anvHa 4 6anra;

= int — uenoe 4yncrno, AnuHa 2 6anTta;

* byte — yucno, annHon 1 6anT.

3.1.1 Twun float

Mpumep utenus / 3anucu float -uncna -12.5, pacnonoXxeHHoro no agpecam
0x31 - 0x32 perncTpoB HaCTPOEK:

Peructp: 0x32 (LO) 0x32 (HI) 0x31 (LO) 0x31 (HI)
Appec: +3 +2 +1 +0
®opmar: SEEEEEEE | EMMMMMMM | MMMMMMMM | MMMMMMMM
E:;_“"“"'“ 11000001 | 01001000 00000000 00000000
Hex BuAa: Cih 48h 00h 00h

S — buT 3Haka 4ncna ¢ nnaBatoLLEeN TOUKON:

1- oTpuuatTernibHoe 4Yncrio, 0 — nonoXxurtenbHoe Yncno;

E — lNokasatenb 3KCMNOHEHTbI YMCra C MraBatoLLLEN TOYKOMN;

M — Noka3aTernb MaHTUCCbI YMCca C NnaBatoLLen TOYKON;

— YuTaem / 3anucebiBaem 2 pernctpa, HaunHas ¢ agpeca 0x31 (Hl).

— lNony4eHHoe 3Ha4eHue: 0xC1480000.

— [MokasaTtenb maHTUcchkl Ynucna 10000010 = 130dec. Bbluntanmem 127 us
9TOro Yu1cna nonyvyaem pearnbHOe 3Ha4YEHNE IKCMOHEHTDI: 3.

— MaHTucca npeacTaBreHa cneayrowmm ABOWNYHbIM YUCIOM:
10010000000000000000000.

— JonucbiBaeMm 1 cneBa OT MaHTUCCLI, OTOENASA €€ OECATUYHOW TOYKOW:
1.10010000000000000000000.

— CoBuraemMm OecsATUYHYHO TOYKY Ha 3HaYeHue 3KCMOHEHTLI (BMpaBo, ecnu
3Ha4yeHne NosioXnTenbHOe, NHade BNeBo). B pesynbTtaTe nosydaem OBOUYHOE
npeacrasneHne yncna ¢ nnasatowen Todkon: 1100.10000000000000000000.
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— lMNepeBognm uenyo n ApobHYIO YacTb B AECATUYHbBIN BUA, YYUTbIBAsa 3HaK
yucna. Nonyyaem vncno ¢ nnasatowen Toukon: 0xC1480000=-12.5.

3.1.2 Tun int

Mpumep cuMTbIBaHNA NepeMeHHON, pacnosiokeHHoM no agpecy 0x26,
nmeroLen tmn Int:

a) uMtaem oauH pernctp no agpecy 0x26.

6)cuntaHHoe 3HayveHue 0x3E7 = 999.

Perucrp: 0x26 (LO) | 0x26 (HI)

Appec: +1 +0

[ABOUYHBLIN BUA: 11101110 | 00101010

Hex BuA: 0x03 OxE7
3.1.3 Tun byte

[MpumMep cumTbiBAHNA NepeMeHHON, pacnonoxeHHou no agpecy 0x24,
nmMmeroLen Tun Byte:

Peructp: 0x24 (HI) 0x24 (LO)
Appec: +1 +0
I1BOMYHLIN BUA: 01000100 00110011
Hex Bua: 0x44 OxFF

Untaem oguH pernctp no agpecy 0x24. 3HayeHMe NepeMeHHOM, CormnacHoO
NPOTOKONY, HAXo4MTCA B CTapLleM pas3psiae CYMTaHHoro cnosa - 0x44.

3.2 CTpyKTypa 3an1Mcu apxmBa

[laHHble npouecca M3MepeHust Nepuoguyecku 3anucbiBatoTCs B 3HEpPro-
He3aBucumyto namatb (Flash) — apxmB. lNepuon 3anucu gaHHbIX B CeKyHAax
onpeaensieTcs cogepXxXumbiMm permctpa 0x33 (cmoTtpu - Tabnuuy A1). OnvHa ap-
xuBa coctaBnsieT 2097153 6anTta, 4to cootBeTcTBYeT 190650 3anucam. [OnnHa
oaHown 3anucu — 11 6anT (Tabnuua 2).

Tabnuya 2
0 1 2 3 4 5 6789 10
yac MWH C parta MecsL, rog Flot - | Peructp
JAaHHble | COCTOSIHUS
pene
MnaaLwmm cTapLmmn
baint 6anT

ApxuB opraHM3oBaH Mo KONbUEeBOMY MPUHLMMY. DTO O3HaYyaeT, YTo B CNy-
Yyae ero 3anosiHeHusi HoBasi (NocneaHsisl) 3anucb OyaeT pasMelleHa Ha MecTe
CcTapown, HadnHaga ¢ nepeon 3anucu. PacnpegeneHne HomepoB 6anT 3anucu no
agpecaMm pernucTpoB pacCMOTPeHbl Ha npumMepe rpynnbl PerncTpoB OaHHbIX
0x10 - 0x15 «[lMonyynTb NocnegHIo 3anucb apxmeax» (CM. Tabnuuy A2).

0x10 - HI 0x10-LO 0x11 - HI 0x11-LO |0x12-HI| 0x12-LO

yac MWH C garta mMecAl rog
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0x13 — HI
0x13-LO
Ox14 — HI 0x15 - Hi 0x15-LO
0x14 - LO
AaHHble float* Pernctp coctoaHus pene pes3eps

* - B CNnyyae cuTyauun obpbiBa AaTyuKa B MNofe «JaHHble» 3anvcbiBaeTcs
uncrnio 10%. Mpu atom dakT camoro nepBoro oBHapyxeHust obpbiBa UKCH-
pyeTcs B apxuBe, HE3aBUCUMO OT 3HAYeHUs nepuoga 3anucu.

B cnyyae konupoBaHus apxmBa Ha SD-kapTy cosgaeTcs ¢ann ¢ yHuKanb-
HbIM MeHeM 1 pacwmpeHem ARH. vsa danna cogepXut nHgopmauuio o na-
Te U BpeMeHu ero cosgaHua. Hanpumep, dann “14111351.ARH” o3HavaeT, 4To
KonupoBaHue apxmea npoussogunock 14 Hosbps B 13 yac, 51 MuH.

Bcsa nHpopmauma sanmceiBaeTcs B pann B 4BOMYHOM BMAE M NpeacTaBns-
eT cobon nocnepoBatenbHOCTb 11-6anTHbIX 3anucen (cmoTpu - Tabnuuy 2).
Bce 3anucm B (parne pacnonoxeHbl B CTPOronM XpPOHOMOrMYeckon nocriegosa-
TENbHOCTN.

3.2 CTpyKTypa nporpamMm peryrimpoBaHus

[Mporpamma perynvpoBaHusa MNO3BOMSET peann3oBaTb NPOrpaMMHbIN pe-
XXMM ynpaBneHus o6bekTom. B aHeproHesaBncnmon namaty npubopa xpaHuTcs
YyeTblpe nporpammbl. KOnM4ecTBO LMKNOB NepenporpammMmupoBaHnSA He orpaHu-
YeHoO.

Kaxxgas nporpamma perynmpoBaHus COCTOUT U3 LLAroB, MakCUmaribHOe KO-
NNYECTBO KOTOPbIX HE AOMMKHO npesbiwaTtb 32. [aHHble O warax nocregosa-
TENbHO pasMeLLalTcs B permctpax 4-x nporpaMmm perynupoBaHusi, HaumHas C
agpeca 0x52 (cm. Tabnuuy A1).

CTpyKTypa nporpaMmmbl perynmpoBaHust UMeeT creayoLmin Bua;

1 6anT | 7 6ant | 7 6ant 7 6ant 1 6ant 1 6anT
Mac-

1Ta6 War1 | War2 | ... War 32 | lNporpamma nepexoga | war nepexoaa
MacwTab — napameTtp, onpeaensiowmnn BpeEMEHHOM MacliTab Kaxagoro Liara
nporpamMmmbl U NPUHUMAOLLNK 3Ha4YeHUs: 0 — Yac:MUH. 1 - ™
NH:CEK.

OpvH war nporpammbl COAEPXKNUT MHPOPMALIMIO O 3HAYEHMAX MapameTpa
perynupoBaHnsl, BpeMeHn 1 Tune Lwara. Hwke npvBegeHa CTpyKTypa OOHOro
wara.

NMporpamma nepexoma — Homep nporpammbl (0 - 3), HA KOTOpPYK OCY-
LLleCTBNAETCA nepexoa.

LLar nepexona — Homep wara (0 - 31) nporpamMmbl, Ha KOTOPbIA OCYLLECTB-
naeTca nepexos.
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1 6anT

1 6anT

4 banTa

1 6anT

Yac(muH)

MwuH (c)

NaHHble

P erncTtp wara

Bpewms (2 6ainta) — AnMTenbHOCTb TeKyLlero wara nporpammbl. B 3aBucumMocTu
OT BblbpaHHOro maclutaba MoOXeT NPMHUMaTb 3HAYEHUS: Yac:MWUH UNU MUH:C.
[aHHble — 3Ha4yeHne napameTpa Bo float- hpopmaTte B KOHEUHOM TOUKe Liara.
Pernctp wara — onpegenseTr Tun wara v forMky nepexoga Ha criegyroumn
war. OnucaHne perucTpa wara npueseaeHo B Tabnuue 3.

Tabnuua 3
Ne paspsina OnucaHne paspsaagoB perucTpa wara
Twvn wara:
0-3 0 — 0BbIYHbIN LWar ¢ NepexonoM Ha crenyoLwuni;

1 — war ¢ nepexonom Ha nbon gpyrown war nporpamm;
2 — KOHeL, nporpaMmmbl.

Jlornka nepexoga Ha cnegyroLwmn war:
0 — no 3Ha4eHwuio;

4-7 1 — no BpeMeHy;

2 — 1o 3Ha4veHuto U no BpemeHu;

3 — no 3HaveHno UITN no BpemeHn.

NMpumeyaHue. B kaxgonm nporpamme perynmpoBaHna LOMNYCKAeTCH TOSbKO
OAMH LWar c nepexoaomM Ha nibon Aapyron wwar nporpamm (CM. CTPYKTypy npo-

rpamMmbl).

Ha pucyHke 8 B kadecTBe npumepa nokasaH rpaduk nporpaMmmbl U3mMeHe-
HUSA TemnepaTtypbl 00bekTa. Bece warn nporpammbl 06bI4HOrO TUMa, fioruka ne-
pexoga — no BpemeHu. [laHHble Ong KaXgoro wara no permcrpam nporpammbl
perynupoBaHus Ne1 npmuBeneHbl B Tabnuue 4. OTcHET BpEMEHN NPOUCXOANT OT
MOMEHTa 3arnycka nporpaMmmbl perynvpoBaHus (nepexos B aBTOMAaTUYECKUU

PEXUM perynmpoBaHuns).
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160 - war 1 war2 war 3 war4
140
120 /
100 /
O /
|°_. 80 /
60 7
40
20
0 } |
0 10 21 30 40
t, MUH.
Pucynok 8
Tabnuua 4
Homep wara Howmep pernctpa | [aHHble
MacwTtab Ox52 Hi !
0x52 LO 0
1 0x53 HI 10
0x53 LO - 0x55 HI | 50,0
0x55 LO 0x10
0x56 - HI 0
5 0x56 - LO 11
0x57 - 0x58 150,0
0x59 HI 0x10
0x59 - LO 0
3 Ox5A - HI 9
Ox5A LO - Ox5C HI | 150,0
0x5C LO 0x10
0x5D - HI 0
0x5D - LO 10
4 Ox5E - Ox5F 100,0
0x60 HI 0x12
0x60 LO *

- GanT He HeceT HMKaKon NHopmMaunmn n godasneH TONbKO NSt YETHOCTW.
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NMPUNOXEHUE A.
(CnpaBo4Hoe)
COAOEP>XXAHUE PET'MCTPOB NAMATU NMPUBOPA
Tabnuya A1. Pernctpbl HACTPOWKK

Appec OnucaHue perncrtpa
HI - Bepcus MNO; LO - Tvn npubopa (23);
0x00 Homep Bepcum MO onpegensietca aeneHmem Ha 100 cogepxn-moro

Mnagwero 6anta. PerucTp 3anpeLleH ans 3anucu.

MapameTpbl 06MeHa:
LO — agpec yctpomcTtea B cetu; HI - ckopocTb obmeHa:

0x01 0-9600 3-57600
1-19200 4 115200
2 —-38400
HI — 3akoH perynupoBanus; LO —. PerucTp ynpasneHus nHtepgen-
ca RS-485.

Kom | 3aKOH perynupoBaHus

perynnpoBaHne BbIKITHO-

0 YeHo
1 ON/OFF
2 rnng-C
3 Mm-S
0x02 4 Mg — H/C
Ne pas- OnucaHune paspsaa peructpa
psaga ynpaBneHusa nHrepdeunca
0-1 [nwvHa cnoea: 2 - 7 6ut, 3 — 8 out
5 Konun4yecTtso cTon-6uMTOB:
0 - 1cton-6ut; 1 - 2cTon-bura.
3 KoHTposib YyeTHOCTU: O — 3anpeLueH.
4 Tun KOHTPOSSI YETHOCTM:
0- HeYeTHOCTb; 1- YETHOCTb
7 Twun npotokona: 0 - ASCI(0), 1 - RTU
0x03 [Maponb kKannbpoBoK, int — Yyncno.

0x04-0x05 | Peseps

Pexxum nameperuns npmbopa.
0x06 HI — Tun curHana (gatymka); LO — koHdurypauus npubopa
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lMpodomkeHue mabnuuybi A1.

Anpec OnucaHue perucrpa
Tun curHana (gaTymka), AManasoH Koa
BxogHon TOK (0...5) MA 0
BxogHown ToK (0...20) MA 1
BxogHon TOK (4...20) MA 2
Bx. HanpsbkeHue - (0...10) mB 3
Bx. HanpsikeHue - (0...100) mB 4
Bx. HanpsikeHue - (0...1) B 5
Tepmonapa S (100...1600)°C 6
Tepmonapa K (-200...1300)°C 7
Tepmonapa L (-200...800)°C 8
Tepmonapa B (500...1800)°C 9
Tepmonapa Al (0...2500)°C 10
Tepmonapa N (-200...1300)°C 11
Tepmonapa J (-200...1200)°C 12
Tepmonapa T (-200...400)°C 13
TCIM150, W90 =1.391 (-200...750)°C 14
TCM50, Wigo = 1.426 (-50...200)°C 15
TCM50, W90 =1.428 (-190...200)°C 16
0x06 Pt100, Wy00 = 1.385 (-200...750)°C 17
TCM100, W190 =1.391 (-200...750)°C 18
TCM100, W90 =1.426 (-50...200)°C 19
TCM100, W10 =1.428 (-190...200)°C 20
TCH100, W90 = 1.617 (-60...180)°C 21
Pt500, W00 = 1.385 (-200...650)°C 22
TCMN500, Wy90 =1.391 (-200...650)°C 23
TCM500, W90 =1.426 (-50...200)°C 24
TCM500, W19 =1.428 (-190...200)°C 25
TCH500, W190 = 1.617 (-60...180)°C 26
Pt1000, Wyg0 = 1.385 (-200...650)°C 27
TCM1000, Wyo0 =1.391 (-200...650)°C | 28
TCM1000, W19 =1.426 (-50...200)°C 29
TCM1000, WlOO =1.428 (- 30
190...200)°C
TCH1000, W190 = 1.617 (-60...180)°C 31
TCMN21, Wy90 = 1.391 (-200...750)°C 32
TCM23, W90 =1.426 (-50...200)°C 33
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lMpodomkeHue mabnuybi A1

Appec OnucaHue perncrpa
Tun curHana (aaTtymka), anana- | Ko
30H A
R100 (0...100) Q 34
R1000 (0...1000) Q 35
R2000 (0...2000) Q 36
0x06 PK15 (700...1500)°C 37
PK20 (800...1900)°C 38
PC20 B (900...2000)°C 39
Ne pa3psa- | OnucaHue pa3psaoB perucrpa
Aa KoHdurypauum npubopa
Hanuuue apxmsHomn (Flash) nams-
0 TV npubopa:
0 — namMATb OTCYTCTBYET.
Tun pene.
0 — HeT pene; 1 — 2 3/MarHUTHbIX
1-2 pene;

2 — 4 nonynpoBO4HNKOBBIX pene;
3 — 4 nongpun3oBaHHbIX pene.
Bbixoa (4-20) MA.

0 — BbIXO[ OTCYTCTBYET.

3

0x07-0x08 [Monoca uneTpa, float — yucro.
0x09-0x0A [MocTosHHasa Bp. RC-punbeTpa, float — yncno.
0x0B - OxOC | 3HayeHue ycTtaBku perne Ne1, float — yncro.
0x0D - OXOE | 3HayeHue ycTtaBku perne No2, float — vncro.
OxOF - Ox10 | 3Ha4yeHwue ycTtaBku pene Ne3, float — yncno.
0x11 - Ox12 | 3Ha4veHue yctaBku pene Ne4, float — yncno.
0x13 - 0x14 'McTepesuc yctaskm pene Ne1, float — ymcno.
O0x15 - Ox16 'nctepesuc yctaskm pene No2, float — yumcro.
0x17 - 0x18 | ['ucTepesnc yctaskm pene Ne3, float — yncno.
0x19 - Ox1A | 'nctepesuc yctaBku pene Ne4, float — yncno.
0x1B - Ox1C | lMopor cpabatbiBaHus pene Ne1, float — yncno.
0x1D - Ox1E [ lMopor cpabatbiBaHus pene Ne2, float — yncno.
Ox1F - 0x20 [Mopor cpabaTtbiBaHna pene Ne3, float — yumcno.
0x21 - Ox22 [Mopor cpabatbiBaHus pene Ne4, float — yncno.

0x23 HI - Tvn norvkn komnapatopa Ne1.
LO - Tun nornkn komnapatopa Ne2.
0x24 HI - Tvn norukn komnapartopa Ne3.

LO - Tun noruku komnapatopa No4.

0x25 - 0x26 | CaoBur xapaktepuctuku garyuka, float — vymncno.
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lMpodomkeHue mabnuuybi A1

Appec OnucaHune peructpa
0x27 - 0x28 | HaknoH xapakrepucTukm gatyuka, float — ymcno.
0x29 - Ox2A | Hayano gnanasoHa maclitabupoBaHus, float — yncno.
0x2B - 0x2C | KoHel, agnana3oHa macwtabupoBaHus, float — yncno.
0x2D - OX2E Hayano gmvanasoHa npeobpasoBaHusi BbIXOAHOro Toka 4..20 MA,
float — yncno.
OX2E - 0X30 KoHel awanasoHa npeobpas3oBaHus BbIXogHOro Ttoka 4..20 MA,
float — yncno.
HI — Homep komnapaTopa yckopeHHon pernctpauum (1..4, 0 - HeT
YCKOPEHHOW perncrpauumn).
LO — Perncrp coctosiHus pene.
OnuncaHune peructpa cocTosiHUs pene:
Ne paspsiga OnuncaHue paspsiga
0 CocTtosiHMe koHTakToB pene Ne1i.
1 — KOHTaKTbl pefne 3aMKHYTbI.
0x31 1 CocTosiHMEe KOHTaKTOB perne No2,
2 CocTosiHne KOHTaKkToB pene Ne3.
3 CocTosiHMe KOHTaKTOB pene Ne4,
4 CoctosiHme yctaBku Ne4.,
5 CoctosiHme yctaBku Neg3.
6 CoctogHue yctaBku Ne2.
v CoctosHue yctaBku Nef.
1 - ycTaBka cpaboTana.
HI — TllonoxeHne AECATMYHOM TOYKM NpU MacwTabupoBaHUK
0x32 BXO4HOro curHana (KonmyectBo undp gpobHom yactn): 0 — 3;
LO — ApkocTb nHamnkatopos (0 - 4).
0x33 lMepuon coxpaHeHus uHopmauum BO Flash-na_uvlmm (0 - 999
cek., 0 — (byHKUMS apXMBMPOBaHUS BbIKIKOYEHA), int — 4Yncno.
KoadhdpumumeHT nponopumoHansHoct Kn ansa MNMAL nnu 3oHa Bos-
0x34..0x35
BpaTa B ON/ OFF — 3akoHa, float — yumcno.
OX36..0x37 KoacppmumneHT wmHterpuposanuna Km ana MNN[IO-3akoHos, float —
4yuncno.
0x38..0x39 KoadhpumumeHT amnddpepeHumposanms Ku ana MNMiAO-3akoHos, float
— 4ynucno.
0x3A..0x3B | 3agaHue Ha perynupoBaHue, float — yncno.
0x3C..0x3D | NepexogHoe 3anasgbiBaHne To QY, float — uncno.
Ox3E..Ox3F | KoadhdunumeHT acpdektnaHocTn Ko, float — yncno.
0x40..0x41 | TpaHcnopTHoe 3anasgbiBaHue Tz, float — yncno.
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lMpodomkeHue mabnuybi A1

Appec OnucaHue perncrpa
MuHMManbHaa AAUTENbHOCTbL YNPaBRSKLWEro uMnynbca (Cek.,
0x42..0x43 | NMWO-S, MUO-H/C) wnu MUHMManbHoOe oOrpaHnvyeHve curHana
ynpasneHus (%, NNO-C), float — yncno.
Bpems nepemelLeHna ncnosHUTenbHoro mexaHuama (cek., NMNAQ-S)
0x44..0x45 | vunn mMakcumanbHoe orpaHudeHve curHana ynpasnenunsa (%, MNMAULO-
C), float — uncno.
Pernctp HacTtpoek npnbopa CSR.
Ne ‘:‘:pﬂ' OnucaHue paspsiga
Pexnm paboTbl pene Ne1:
0 — perne BbIKITHYEHO;
0-1 1 — ynpaBrneHune B perynimpoBaHuum;
2 — curHanusaums no ypoBHIO curHana;
3 — curHanuaaums no CKOpPoCTN N3MEHe-HUS
curHana;
2-3 Pexxum paboTbl pene Ne2
4-5 Pexxum paboTbl pene Ne3
6-7 Pexunm pabotbl pene Ned
Tun pene:
O - HeT perne;
8-9 1 — anekTpoMarHuTHble pene (2 Wwr.);
2 - NONynpoBOAHUKOBLIE pene (4 WT.);
3 - nondpu3oBaHHble pene (4 wWr.);
0x46..0x47 10 0 - "MNpsamon xon" perynuposaHus
1 - "O6paTHbIN X04" perynmpoBaHus.
11 Peseps
12 1 - BknioyeHne TepMmokomMneHcaumm
13 1 - Paspeuwenue IBbix = (4..20)MA
14 0 - PerynnpoBaHue rno 3agaHuio;
1 - PerynupoBaHue rno nporpamme.
0 - 4-x npoBoaHbIN gaTyunk TC;
15 .
1 - 3-x npoBogHbIn gatymnk TC.
16 0 - ABTOMaTUYECKNI PEXUM PErYNNpOBaHnS
1 - Py4yHon pexum perynmpoBaHus.
17 1 — BknoyeHo maclutabupoBaHue
18 1 — Bkno4YeHO KopHEN3BrevYeHne
19 1- 'amepeHune paspeLueHo
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lMpodomkeHue mabnuuybi A1.

Ne pa3ps- OnucaHwue paspsiga 3anuc
Aa «0» B pas-
CoctoaHne npubopa nocrne BOC-| psgbl pe-
CTaHOBMNEHUS NUTAHUSA: rmcTpa
0 — BO3BpaT B TOT XE PEXUM; CSR 03Ha-
20-21 1 — ctapTt c wara Ne1 TekyLien Npo- | ygeT Bbi-
rpamMmbl; KrntoyeHue
2 —nepexog B «CTOIlMy». Pexunm WUnu 3a-
N3MepeHNn, perynmpoBaHne Bbl- npeLleHme
KITHO4EHO; PYHKUUN.
29 1- BkntoyeHa goyHKuma "nynel" ons

IBbIX = (4..20)MA

23 Pe3epB

NcxooHoe coctosiHue perne Ne1 npwu
BKOYEeHUN nNpubopa:

0 — KOHTaKTbI pene pasoMKHYThI;

1 — KOHTaKTbl pene 3aMKHYTbI.
NcxooHoe cocTtosiHue perne Ne2 npwu
BKINOYEeHMM npubopa:

O — KOHTaKTbI pene pasoMKHYThI;

1 — KOHTaKTbl pene 3aMKHYTbI.
NcxooHoe coctosiHue perne Ne3 npwu
BKIOYeHUN npubopa:

O — KOHTaKTbI perne pasoMKHYTbI;

1 — KOHTaKTbl pene 3aMKHYTbI.
NcxooHoe coctosiHue perie Ned npu
BKIO4eHUN npubopa:

O — KOHTaKTbI perne pasoMKHYTbI;

1 — KOHTaKTbl perne 3aMKHYThI.

24

0x46..0x47

25

26

27

0x48..0x51 3ape3epBMpoBaHO ANs paclUMpeHNsa CUCTEMbI.

0x52..0xC3 [Mporpamma perynupoBaHunsa Ne1.

0xC4..0x135 [lNporpamma perynupoBaHus Ne2.

0x136..0x1A7 |lNporpamma perynupoBaHusg Ne3.

0x1A8..0x219 |lNporpamma perynupoBaHusg Ne4.

HI — Pernctp knasuatypbl; LO — Pernctp coCcTosiHUSA OLUNOOK.

Ox21A Pernctp knaBuaTtypbl CNyXuT An8 AUCTAHLUMOHHOIO ynpasrie-
HUA NPUBOPOM (OONOSTHUTENBHO CM. pernctp 0x21B).
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lMpodomkeHue mabnuybi A1
Appec OnucaHune peructpa
Koabl knaBmnaTypbl:
Kop kna-
OnucaHue knaBuwIK
BUALUKX
0 Knasuwun He HaxaTbl
1 «BBepx»
2 «BnpaBso»
4 «Cbpoc»
8 «BBoa»
[Mpn ogHOBPEMEHHOM HaxaTum AByX M Bonee KnasuLl Kog,
B perucTpe Knasuartypbl oopMuUpyeTcsl, Kak apudpmeTnye-
CKasi CyMMa KOJOB HaXaTblX KraBuLL.
OnucaHue perncrpa COCTOAHUA OLUNOOK:
Ox21A Ne pas- OnucaHue paspsaa MpumeyaHue
pAAa Peructp coc-
0 Owwnbka AL (HET rOTOBHOCTU | toqumns oLu-
A3HHbIX). 6ok gocTyneH
Owubka YTeHus/3anncn sHep- | tonbko ans
1 roHesaBucumon Flash-namatm | yrenma. Bee
apxuea. NonbITKK 3a-
Owwmbka yTeHus/3anmcu NUCKU B OaH-
2 EEPROM-namsTh HacTpoek U | yyiii permctp
KO3 (PULINEHTOB. UFHOPUpYIO-
O6pbIB gaT4vMKA. TCA.
4 PaspskeHa nnmn oTcyTcTByeT
barapes.
5-7 3aHATbI CUCTEMOWN.
HI — pernctp pexuma paboTtsbl; LO — peseps
Pernctp pexunma paboTbl CAYXUT ONS ANCTaHLMOHHOIO
npaBneHns npubopom.
Koabl
pe- Twvn pexuma
Xnma
0 Pexunm namepeHuns/perynmpoBaHus
0x21B 1 [MaBHOE MeH napameTpoB (YCTaHOBKA pPeXu-
MOB)
2 Pabora c Flash-kapTon
3 KannbpoBka npubopa
4 Pexnm TectoB (noBepka npubopa)
5 PepaktupoBaHuve 3agaHunsa ons perynmpoBaHus
6 PepnaktupoBaHue nporpamMmmbl perynmpoBaHus
7 AsToHacTtpowuka NNLO-perynatopa
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lMpodomkeHue mabnuuybi A1.

Appec OnucaHue perncrtpa

PerncTpbl YacoB peanbHoro BpemeHu. lNpegHasHayveHbl Ans YteHus
— 3anucu nokasaHuin Tekyllero Bpemenn n gatbl. [MokasaHus 4Yacos
MCMOMb3YHTCSA NPU COXPAaHEHUN AAHHBLIX B apXMB.

0x21
0x21 |0x21
0x21C - ORICHI | Co | phi| D | ORLEH | 0RIELO
Ox21E i
CekyHabl Hy T Yac |Oata| Mecsy Foa
0- 1-
0-59 [0-59| oo | 3, | 1-12 | 0-99




Tabnuuya A2.
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Pernctpbl gaHHbIX

Appec OnucaHue perncrtpa
0x00 - Ox 01 | JaHHble nocnegHero namepeHus, float — yncno..
HI — pernctp coctoaHma owmnbok (cm. Tabnuuy A1,
pernctp 0x21A); LO — Peructp coctosaHus perne.
OnucaHue perucrtpa cocTosiHUA pene:
Ne pas-
pspa OnucaHue paspsaa
0 CocTosHMe koHTakToB perie Nef.
1 — KOHTaKTbl pene 3aMKHYTbI.
1 CocTosiHMEe KOHTaKTOB pene No2,
0x02 2 CocTosiHVe KOHTakToB pene Ne3.
3 CocTosiHne KOHTaKkToB pene Ne4.
4 CocTtosaHune yctaBku Ne4.,
5 CoctosiHme yctaBku Ne3.
6 CoctosiHme yctaBku Ne2.
- CocTtosaHue yctaBku Nef.
1 - yctaBka cpaboTtana.
HI — Homep wucnonHaemon nporpammbl perynvpoBaHus
0x03 (0..3);
LO — Homep Tekywero wara nporpammsi (0..31)
Bpems n gata npoBeaeHust nocrneaHemn kanmbpoBku
npuodopa
0x04 | 0x04 |Ox05| 0x05 0x0 0x06
0x04 - 0x06 H| Lo | H | Lo | S| Lo
MWH y |data| Mecsuy lon
0-59|0-59 %1 1-12 2000 - 2099
0x07 - OXOF | 3apesepBupoBaHO AN BO3MOXHbIX pacLLUMPEHUN.
0x10 - 0x15 | MNony4nTb NocnegHow 3annucb apxmea (CMoTpu n.3.2).
0x16 - Ox1B | lNony4ntb camyto nepsyro 3anvcb apxvea.
0x1C - Ox21 | lNony4nTb NpeabigyLyo 3annucb apxmaea.
0x22 - 0x27 | Nony4nTb NnocnenyoLLyto 3anncb apxmsa.
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NMPUNOXEHMUE B.
(Cnpaso4Hoe)
KOoObl OLULMBOK NMPUBOPA

Mpn owmnbke obmeHa gaHHbIMM Nofe KOMaHAbl COAEPXUT NPU3HAK OLLNGOKMN,
chopMUpoOBaHHbIN KaK KO KoMaHabl, B cTapwem 6ute kotoporo 1. [lononiHu-
TenbHo B none gaHHbix “OTBETA” nomelwaeTcs yHUKanbHbINM Kog olunbkn. Pas-
psaabl 0 — 4 koga owmnbkM coBnagaloT ¢ COOTBETCTBYIOWMMKU paspsgamMmu peru-
CTpa cocTosiHUA ownb0K 0x21A (cmoTpu Tabnvuy A1).

CTpyKTypa Koaa olunbKu

Home
P OnucaHune
paspsiga
0 Owmnbka AL (HET roTOBHOCTU JaHHbIX)
1 Owunbka uTeHus/3anucu sHeproHesasucumon Flash-

namaTyu apxuBa.
Owwnbka uTteHus/3anncn EEPROM-namaT HacTpoek u
KOS PULMEHTOB.

O6pbIB gaTtymka

PaspsikeHa nnmn otcyTcTByeT 6artapes.

O6palleHne K HeM3BECTHOMY PErucTpy

Heun3BecTHasa komaHaa

Ownbka KC

N[OOI~ wWw N




KoHTakTHas uHcgpopmauumsa:

Appec: 454047, r. YenabuHck, yn. 2-a MNaeeneukasi, 36
TenecoH: (+7 351) 725-75-00 (MHOrokaHanbHbIN)
dakc: (+7 351) 725-89-59

E-mail: prod.sales@tpchel.ru

Internet-apgpec: http://www.tpchel.ru

CepBucHas cnyx6a: (+7 351) 725-75-00, no6aBOYHbIN 1662
OTtaen npopgax: (+7 351) 725-75-00, po6aBoyHbin 7401, 7402, 7405
OTtaen no pa6ote ¢ aunepamu: (+7 351) 725-75-00, nobaBoyHbIn 7408
OTtpen mapkeTtuHra: (+7 351) 725-75-00, no6aBo4yHbIn 7400
OTtpen 3akynok: (+7 351) 725-75-00, no6aBo4yHbIn 7403
TexHu4yeckana nogaepxka:
e TEPMOMETPUSA: (+7 351) 725-76-90
e BTOPUYHbIE NPUBOPLI KOHTPOSS U PErYNIMPOBaHNUS,
dyHKUMOHanNbLHas annapaTtypa: (+7 351) 725-76-38

Mpoaykuusa npouseaeHa OO0 «TEMITOMNPUBOP-IOHUT»
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