1. BsepgeHue.

HacToswwmii LOKYMEHT ONMUCbIBAET NPOTOKON 0BMeHa A0NOAHUTENbHBIX BHELUHUX YCTPOMCTB ¢ cuctemon EctoControl.
MpoToKos ocHoBaH Ha ocHoBe cTaHaapTe Modbus RTU (MODBUS APPLICATION PROTOCOL SPECIFICATION V1.1b),
http://www.modbus.org.

2. OnucaHue p13nYECKOro U KaHaNbHOrO yPOBHeMl

Ha ¢pusmnueckom ypoBHe ncnonbayetcsa MHTepdeic RS-485, nonyaynneKkcHbil pexknum. B KauecTse KaHabHOro YpOBHA
ncnonbayetca npotokon UART, ckopocTb 19200 6uT/c, 8 6UT AaHHbIX, 1 cTapToBbINA U 1 CTONOBLIN 6MT, 6e3 KOHTPONA
YEeTHOCTH.

[nsa nogkntoyeHua yctponcts K cucteme EctoControl mam K pasBeTBUTENO MCNOJb3YETCA YETbIPEXKUAbHbIN Kabenb.
Karkpoe ycTpolcTBO MMeeT B CBOeM cocTaBe Kabenb anvHon 1..10m, oOCHalleHHbI coeauHuTenem Tuna 4P4C
(aHanornyHbI ycTaHaBAMBaeMOMY Ha Kabene TpyboK MNpoBogHbiX TenedoHHbIX annapatos). B 3asucumoctn ot
npoussoamTena Kabens BO3MOXKHbI 2 BapMaHTa COOTBETCTBUI LBETA KMU/bl CUTHANY UHTepdeica:

Homep KoHTaKTa HavmeHoBaHue curHana | Liet (BapuaHT Kabena Nel) | LiseT (BapuaHT kabens No2)
1 +12V Kentbiin KpacHbiit
2 GND Benbii Benbivi
3 A 3eneHbin 3eneHbli
4 B KopuuHesbliit CuHumn
e
1 TN S
5{3". A
4

Mo nnHmMam +12V n GND Ha ycTpoicTBo noctynaeT nutaHue (7...14B nocTosAHHOro ToKa). J/IMHUM «A» 1 «B»
npeacTaBaAtoT coboi cMrHanbHble NMMHUK MHTepdeica RS-485. YpoBeHb HanpsxeHMa Npu GOPMMUPOBAHUN CUTHaNA
YCTPOMCTBOM NeXMUT B AnanasoHe 0...5B, npu dopmmpoBaHMM cCUrHaNa BHEWHUM ycTpoiictBom — 0...12B.

3. OnucaHue TPaHCNOPTHOrO YPOBHA.

Ons peannsaumm obmeHa AaHHbIMKM C YCTPOMUCTBAMM UCMONb3YIOTCA CTaHAAPTHble GyHKUMKM npoTokona Modbus:
Read Holding Registers (0x03)

Write Holding Registers (0x10)

Read input registers (0x04)

Kaxkfoe ycTpoMCTBO Ha WNHE ABNAETCA BeAOMbIM, 414 ONPOoca YCTPOMCTB U yNpaBAeHUA UMUK UCNOAb3YeTCA eanHoe
Beayliee ycTpolicTeo (cuctema EctoControl).

YcnoBHble 0603HaYeHus:

RSVD — 3ape3epBnpoBaHO 45 NOC/AeAYIOLLEro NCNo/ib30BaHUA
R — pgocTyn TonbKo Ha uTeHue (input registers)
RW — goctyn Ha uteHue 1 3anuce (holding registers)

Kaxkz0e yCTpOMCTBO COAEPHKUT OAHOTUMHYIO MHPOPMALIMOHHYIO CTPYKTYPY, CoAep Kallyto obLiyto nHdopmaLmio 06
yCTpoiicTBe.

HauyanbHbIl agpec cTpyKTypbl (peructpbl): 0x0000, holding registers

[nvHa cTpyKTypbl (pernctpsi): 4

Agpec 6aliTa 0 1 2 3 4 5 6 7
Mone RSVD uiD RSVD ADDR TYPE CHN_CNT
Perunctp 0 1 2 3

Joctyn R R R R

Agpec perucTpa 0x0000 0x0001 0x0002 0x0003

UID — yHUKaNbHbIV MAEHTUOMKATOP YCTPOMCTBA (A1nHa 3 6anTa), AnanasoH 3HayeHuin: [ 0x800000; OxFFFFFF ].



ADDR - noruyeckuii agpec ycTpoiicTea Ha wnHe ModBus, no ymonuyanuto 0xFO (moxcem 6b6imb npuHyoumesabHO 3anucaH
Macmepom C NMoMouwbio WUpoKosewamesnsHo2o nakema). Umeet guanasoH 0x01...0x20.
TYPE — T1n ycTpoicTBa, onpeaenstowmii ero ¢p1Msmyeckme CBOMCTBa:

N3mepuTenbHble AaTYMKK:

0x22 — gaT4MK TemnepaTypbl

0x23 — gaT4YMK BNAXKHOCTM BO3AyXa

KOHTaKTHble AaTYMKK:

0x50 — yHMBepCcabHbI KOHTAKTHbIN AATYMK

0x59 — pa3BeTBUTE/Ib KOHTAKTHOIO AaTyMKa 10-KaHabHbIN

YcTpoiicTBa ynpaBaeHus:

0xCO — 610K ynpaBneHus pene ABYXKaHa/bHbIM

0xC1 — 610K ynpaBneHus pene AeCATUKaHA/bHbIN

0x11 —apantep OpenTherm
CHN_CNT —yncno KaHanos ycTporictsa (1...10).

4. CTpyKTypa AaHHbIX U3MEPUTENbHbIX JATYMKOB
HayanbHbIl agpec cTpyKTypbl (pernctpbl): 0x0020, input registers
OnnHa cTpykTypbl (permctpbl): CHN_CNT (1...10)

Bant 0:MSB 1:LSB 2:MSB 3:LSB CHN_CNT-2:MSB CHN_CNT-1:LSB
Mone CHNO CHN 1 CHN 9

Peructp 0 1 CHN_CNT-1

Joctyn R R R R

Appec 0x0020 0x0021 0x0020+CHN_CNT-1

CHNO...CHN9 — gaHHble AaTuMKa ana kaHanos 1...10. [laHHble AeNCTBUTENbHbI TO/IbKO A1 TOr0 KOMYECTBa A0CTYMHbIX
KaHanoB, KoTopoe ykasaHo B none CHN_CNT nHbopmaLMOHHOW CTPYKTYpbI.

CHN N — gaHHble nsmepeHusa. Ana aatinkos Temnepatypbl (TYPE=0x22) npeactaBnseT coboit 3HaKOBOE Legsioe
LecTHaauatTupaspsagHoe uncao, MSB — ctapwmin 6aiT, LSB — mnaglwmin 6anT. manasoH BOSMOMKHbIX 3HAYEHUN: -
32768...+32767. MokaszaHWna TemnepaTypbl yKa3bIBAOTCA Kak umcao -400...4990, yto cooTtsetcTByeT -40...499 rpaa. Cs
AecATbIX A0NAX rpagyca. Hanpumep, 3HayeHue 0x123 6yaeT cooTBeTcTBoBaTh 29,1C (B AecaTMyHOM cucteme 0x123 =291,
T.e. 29,1C). Ans patumka BaaxkHoctu Bozayxa (TYPE=0x23) Bo3mOXHble 3HaueHuAa byayT B ananasoHe 0...1000, uyto
OTpaXkaeT NoKasaHMe OTHOCUTENIbHOM BNAXKHOCTU B AIeCATbIX A0NAX NpoueHTa. Hanpumep, aaHHble 0x381 6yayT
cooTBeTcTBOBaTh 89,7% (0x381 =897, 1.e. 89,7%).

5. CTpyKTypa AaHHbIX KOHTAKTHbIX AAaTYMKOB
HauyanbHbIl agpec cTpyKTypsbl (permctpbl): 0x0010, input registers
OnunHa cTpykTypbl (permctpbl): CHN_CNT (1...10)/8, Ho He meHee 1 perucTpa.

Bant 0:MSB 1:LSB 2:MSB 3:LSB CHN_CNT-2:MSB CHN_CNT-1:LSB
Mone CHNO0...7 CHN 8...15

Peructp 0 1 CHN_CNT-1

Jdoctyn R R R R

Appec 0x0020 0x0021 0x0020+CHN_CNT-1

Homep peructpa COOTBETCTBYET LLe/IOYUCIEHHOMY e/IeHUI0 HOMepPa KaHana Ha 16:
REG_NO = CHN_NO/16

Homep 6aiiTa COOTBETCTBYET LLEE/I0YNCAEHHOMY Ae/IeHUI0 HOMepa KaHana Ha 8:

BYTE_NO = CHN_NO/8

Homep 6uTa B Kaxkaom BaitTe COOTBETCTBYET HOMEPY KaHaa No OCTaTKy OT Ae/ieHna Ha 8:
BIT_NO = CHN_NO%8

YCTaHOB/EHHbIN BUT 03HaYaeT TPEBOTY AATYMKaA, COPOLIEHHbIN — HOpPMY.

6. YcTpoicTBa ynpasneHus
YCTpolicTBa TaKOro poga UMeT 2 TUNA CTPYKTYpP: BUTOBbIE MAacKM KaHAaNoB M MaccuB TaliMepos.

BuTtoBaa macka KaHanoB:
HayanbHbIl agpec cTpyKTypbl (pernctpbl): 0x0010, input registers




OnvHa cTpykTypbl (pernctpbl): CHN_CNT (1...10)/8, Ho He meHee 1 perucTpa.

baut 0 1 2 3
Mone CHN 0-7 CHN 8-15 CHN 16-23 CHN 24-31
Peructp 0 1
Loctyn RW RW RW
Appec 0x0010 0x0011
Homep pervcrpa cooTBeTCTBYET LLe/IOYNC/IEHHOMY Ae/IeHMI0 HOMepa KaHasa Ha 16:
REG_NO = CHN_NO/16
Homep 6aliTa COOTBETCTBYET LLEe/I0YUCAEHHOMY Ae/IeHNI0 HOMEpPa KaHana Ha 8:
BYTE_NO = CHN_NO/8
Homep 6uTa B Kaxkaom 6aliTe COOTBETCTBYET HOMEPY KaHa/a No OCTaTKy OT Ae/leHus Ha 8:
BIT_NO = CHN_NO%8
YCTaHOBNEHHbI BUT 03HaYaeT BK/IIOYEHHOE YCTPOMCTBO, COPOLLEHHbIN — OTKIHOUYEHHOE.
Maccus Tamepos:
HauyanbHbIl agpec cTpyKTypbl (permuctpbl): 0x0020, holding registers
OnvHa cTpykTypbl (pernctpol): CHN_CNT.
Bant 0:MSB 1:LSB 2:MSB 3:LSB
Mone CHNO CHN 1
Peructp 0 1
RW access RW RW RW
Appec 0x0020 0x0021

CHN n — faHHble BpeMeHMU, B Te4eHME KOTOPOro A0/IKHO yAepKUBaTbCA 3a4aHHOE COCTOHME YCTpoincTBa (6mTbl 14...0) n
Haya/ibHOe COCTosAHUE yCTpoicTea (6uT 15). CocTosaHUE pene NPUMEHAETCA TONbKO B MAaKeTe 3anncK B PerncTpbl TaliMepos,
nocsne nosiyYyeHus ycTpoMCTBOM KOMaHZAbI 3HaYeHMe cTapliero 6MTa MrHOBEHHO MPUMEHSAETCS K COOTBETCTBYIOLLEMY BbIXO4Y
W yAanaeTca U3 perncrpa, OCTaToK COOTBETCTBYET TaliMayTy, MO UCTEYEHUM KOTOPOFO COCTOSHME pesnie byaeT M3MEeHeHO Ha
NPOTMBOMOJIOXKHOE.

HopmanbHoe cocToAHWe TaliMepa PaBHO HY/O, (Talmep cunTaeT cBepxy BHU3). COCTOAHME, OTIMYHOE OT HYAS,
CBMAETE/IbCTBYET O TOM, YTO Talimep 3anyuweH. Korga 3HaueHue Taimepa A0CTUFAET HYAA, BbIXOA COOTBETCTBYIOLLEro KaHana
MHBEPTUpPYETCA. 3HaYeHMe COOTBETCTBYIOLLErO perncTpa onpeaensaeT 3agepKy KpatHo 500mc. Hanpumep, ona 3a4epxku B
5 cekyHA HeobxoamMmo nepeaatb 3HadeHne pernctpa 0x000A (10 dec). Takum obpasom B gnanasoHe 0x0001-0x7FFF
BO3MOXHO GOpMUpPOBaHME NHTepPBaoB BpemeHu oT 500mc ao 16383.5c (4 yaca, 33muH., 3.5¢).

6. Apantep OpenTherm/eBus/Navien

CoaepK1T 2 BMAA CTPYKTYP: KOMaHAb! (40CTYMHa TONIbKO Ha 3anucb, Kpome permctpa 0x0013, KOTOpbIN AOCTYMEH TaKKe U
ANA YTeHMA) U COCTOAHMA ([,OCTyMNHA TO/IbKO Ha YTeHKWe). AfanTep onpallnBaeT BCE NapaMeTpbl KOT/1a NoCTeNeHHOo, OAMH 3a
APYrMM, MO3TOMY Cpasy Noc/ie BKAKYEHUS MUTAHWA afanTepa PerucTpbl, cogepiKalume napameTpbl KoTaa (TemnepaTypy,
[aBneHue, pacxoa) MoryT cogepsKatb 3HaueHuns Ox7FFF (ans aByx6aiTHbIX 3HauyeHuin), 0x7F namn OxFF (ana oaHOBaUTHbIX
3HaYyeHu). TakKe TakMe NOKa3aHMA MOTYT CYUMTbIBATLCA ANA NapaMeTPOB, KOTOPbIE He NOALEPKUBAIOTCA INEKTPOHUKOM
KoTna.

CyuiecTByeT 2 annapaTHOW Bepcuu agantepa.

MepBasa BepcuA 0T/IMYANACh CMHEN NeYaTHOM NAATOM M BbiMyCKanacb TONbKO ANA KOTA0B ¢ MHTepdelicamum OpenTherm m
eBus. OcobeHHOCTb 3TON BEPCUM — HAIMYME BCTPOEHHbIX a/IFOPUTMOB PEryIMPOBaHMA TEMMNEPATYPbl, MO3TOMY cpeam
HaCTPOEK NPUCYTCTBOBAJ BbIOGOP pexmnma paboTbl KOTNA, BbIBOp rucTepesunca u T.4. MNepBas BEPCUA CHATA C NPOM3BOACTBA.
BTopas Bepcua OTAINMYAETCA KENTOM NeYaTHON NAaTol, Bce GYHKLUUM U aArOPUTMbI PEFYIMPOBAHMA NEPENOKEHbI HA CUCTEMY
ectoControl.

Ob6e BepcMM afanTepoB UCNO/b3YIOT PAa3/IMYHOE HAa3HAYEeHWE PErUCTPOB (3a UCKNIOYEHUEM e4MHOTO ANs BCEX 3ar0N0BKa,
HaxoasaLerocs B pernctpax 0x0000...0x0003 1 egmHoM GYHKLMM YTEHMA U YCTAHOBKU afpecos).

[laHHble perucTpos NepBoii Bepcum agantepa (CHATA C NPOM3BOACTBA).

CTpYKTYypa KOMaHA, :

bant Mone Homep peructpa | Tun

fgoctyna

Appec peructpa

0 BuTbl ynpaBneHna pexxmmamm KoTaa: 0 w 0x0010




bit 0: MepBbIii KOHTYP oTONNeHUA (1-BKA, 0-0TKA)

bit 1: KoHTtyp MBC (1-BKAn, 0-0TKN)

bit 2: Bropoit KoHTyp oTonneHus (1-skn, 0-oTkA)

bit 3: Pexxum perynnposaHuna temnepatypsl (1-M3A,0 -
TepmocTar)

bit 4: Cépoc 610KMPOBKMN KOTNA, BO3SHUKLLEN B pe3ysbTaTte
owmnbKKM ero paboTbl. (1 — BbINOAHUTL cOpoc, 0 — HeT
nencteunsa).

bit 5: PeneliHblii pexxum (ropenka Ha makcumyme) (1-8kn, O-
OTKAN)

bit 6: Pexxum MN3A c asyma Tepmogatunkamm (1-sKkn, 0-
OTKN)

bit 7: Mepe3arpy3ka agantepa (1- BbINO/NHUTbL Nepe3arpysky,
0-HeT aencTauA)

1 MakKcuMmanbHbIl ypoBeHb Moayasaumm ropenku (0...100%)
2 YcrtaBka Temnepatypbl BC (0...80C, war 1C) 1 w 0x0011
3
4 Homep Kpusoit M3A ana pexkmuma M3A (0...15) 2 w 0x0012
5 MMcTepesunc ana penenHoro pexmnma (B gecatbix gonax C,

1...50, uyto cootseTtcTByeT 0,1...5C)
6 3anucb: Tpebyemas TemnepaTypbl BO34yXa B MOMELLEHUN 3 W/R 0x0013
7 (0...80C, war 1C).

YteHue: TeKyLlee 3HaYeHWe TeMnepaTypbl KOHTYpa

oTON/IeHMA, oTNpasBaeHHoe agantepom Koty (0...80C, war 0,1

rpag. C)
8 YcTaBKa MaKCMMa/ibHOM TemnepaTypbl NePBOro KOHTypa 4 W 0x0014
9 (0...80C, war 1C)
10 YcTaBKa MMHUMaAbHOM TeMMNepaTypbl MEPBOro KOHTYpa 5 W 0x0015
1 (0...80C, war 1C)
12 YcTaBKa MakcumanbHol Temnepatypbl IBC (0...80C, war 1C) 6 W 0x0016
13
14 YcTaBKka MUMHUManbHoM Temnepatypbl MBC (0...80C, war 1C) 7 w 0x0017
15
16 YcTaBKa TemnepaTtypbl KOHTYpPa OTOM/IEHUA ANA aBapUMNHOro 8 w 0x0018
17 pexkuma (HeaocTynHbl Tepmogatumku) (0...80C, war 1C).

Ucnonb3yeTca ana ciyyas, Koraa TepmoaaTinkm Bo3ayxa

OTCYTCTBYIOT M KOT/TY HEOBXOANMMO OPUEHTUPOBATLCSA Ha

COBCTBEHHDbIN BCTPOEHHbIM AaTYMK TeMMepaTypbl Ha

nofatollem Tpybonposose.
18 TemnepaTypa BO34yxa B OTN/IMBAEMOM MOMELLEHUMU (B 9 w 0x0019
19 pecarbix gonax C, 3HayeHua -400...+1000, 4To cooTBETCTBYET -

40,0...+100,0C)
20 TemnepaTypa Bo3ayxa OKpy:Katowen cpeabl ana pexxkuma MN3A |10 w 0x001A
21 (8 aecatbix gonax C, 3HaveHusa -400...+1000, 4To cooTBETCTBYET

-40,0...+100,0C)
CTpyKTypa SaHHbIX COCTOAHMUA:
baut Mone Perunctp RW access Agnpec
0 YHWUKaNbHbIV KOA NpoM3BOAUTENS KOTNA 0 R 0x0020
1
2 bit 0: CocTosHMe ropenku (1-8kn, 0 -0TKA) 1 R 0x0021

bit 1: NepBblit KOHTYP oTonAeHus (1-8Kn, O -0TKA)




bit 2: I'BC (1-8Kn, 0 -0TKA)
bit 3: Bropoit KoHTyp oTonneHus (1-8Kkn, 0 -0TKN)
bit 4: Hannuune ownbok Kotna (1-ectb, 0 -HeT)
bit 5: CBA3b MmexAay KoT1om 1 agantepom (1-ecTtb, 0 Her).
3 TeKkyuee 3HaveHMe mogynaumn ropenku (0...100%). Ecam KoTen He
noaAepXuBaeT 3TOT NapameTp, 3HavyeHme pasHo OxFF.
4 Temnepatypa nepsoro KoHTypa otonneHusa (0...80C, war 0,1C). 2 R 0x0022
5 Ecnun koTen He NnogaepnBaeT 3TOT NapameTp, 3Ha4YeHne paBHO
Ox7FFF.
6 Temnepatypa 'BC (0...80C, war 0,1C). Ecnv KoTen He 3 R 0x0023
7 noaaep»KuBaeT 3TOT NapameTp, 3HavyeHue pasHo Ox7FFF.
8 Pacxog 'BC (n1/MUH nan an/MuH, 3aBUCUT OT MOAENN KOTNa, B 4 R 0x0024
AECATbIX AONAX eAMHULbI M3MepeHusa). Ecnu KoTen He
noaAepXuBaeT 3TOT NapameTp, NPOYMTaHHOE 3HAYEHNE PaBHO
OxFF.
9 [asneHue B KOHType otonneHus (0...56ap, war 0,1 6ap)
10 Kopg, oWwmnbKK, xapaKTepHbI Ana BCeX KOT/IOB. 5 R 0x0025
0: Heobxoaumo obcnykusaHue
1: Koten 3a610KkMpoBaH
2: Hu3Koe gaBneHune B OTONUTENIbHOM KOHTYpe
3: OwmnbKa posKura
4: Huskoe gasneHune Bo3ayxa
5: Meperpes TennoHoOCUTENA B KOHTYpeE
11 Kopa, olwmnbKN, xapaKTepHbIi Ana AaHHOW MoAenn KoTna.
12 Kog, camogmarHoCTUKM KOTa. XapaKTepe 4/18 KOHKPeTHOW mogenu | 6 R 0x0026
13 N KOHKPETHOro NpousBoAuTeNA.
14 TeKywaa ycTaBKa TemnepaTypbl KOHTypa otonneHus (0...80C, war |7 R 0x0027
15 1/256 rpaa. C)

[aHHble perncTpos BTOpoi Bepcuu agantepa

PeFVICprI ana YTeHnda

Anpec ™n MSB LSB
pernctpa noctyna
0x0010 R bitfields u8
6mT 2...0 - TN aganTepa. Kon nocnepgHen nepesarpysku agantepa.
000 - Opentherm
001 - eBus
010 - Navien 0...255 - xon
6uT 3 - cocToAHME CBA3M C
KOTNom
0 - HeT oTBeTa OT KOTNa Ha
NnocneaHo KoMaHay
1 - eCcTb OTBET OT KOTNa Ha
NOCNeAHIo KOMaHay
0x0011 R u8 u8
AnnapaTHas Bepcus agantepa. | lporpaMmmHas Bepcusi aganTtepa.
0...255 - Homep Bepcumn 0...255 - Homep Bepcumn
0x0012 R u32
Bpemsi paboTbl agantepa nocne nepesarpysku
0...4294967295 - Bpems B cekyHAax
0x0013
0x0014 R u8
HwxHui npeaen yctaBku TennoHocuTens.
0...100 - TemnepaTtypa yctaBku B rpag. C




0x0015

u8
BepxHui npeaen yctaBku TennoHocutens
0...100 - TemnepaTypa yctaBku B rpag. C

0x0016 u8
HwxHun npeaen yctasku NBC
0...100 - TemnepaTypa yctaBku B rpag. C
0x0017 u8
BepxHun npegen yctaBku 'BC
0...100 - TemnepaTtypa yctaBku B rpag. C
0x0018 i16
TekyLllaa TeMnepaTypa TenfoHocuTens
-100...100 - remnepatypa B 0.1 rp. C
0x0019
u16
Tekywas Temnepatypa NlBC
0...100 - Temnepatypa B 0.1 rp. C
0x001A u8
Tekywee [laBneHue B KOHType
0...50 - paBnenue B (0,16ap)
0x001B Tekywmn pacxon NBC
1...255 - pacxog B (0,1 n/MuH)
0x001C Tekywaa Moaynsiuus ropenku
OxFF - He onpeneneHo
0...100 - moaynsuus B (%)
0x001D bitfields
6uT 0 - TeKyLiee COCTOSIHUE ropernku
0 - oTkntoYeHa
1 - BKMOYeHa
6uT 1 - TeKyliee COCTOSIHME OTOMIEeHUs
0 - oTKNHOYEHO
1 - BKIMOYEHO
6uT 2 - Tekywee coctosiHue NBC
0 - oTKNHOYEHO
1 - BKIMOYEHO
0x001E u16
Koa own6ku koTna (ocHOBHOM). 3aBUCUT OT MapKu U MoAenu KoTna.
0...65535 - ko owunodKKu
0x001F u16
Kop owmn6kun koTna (4ononHuTenbHbIA). 3aBUCUT OT MapK1M U MOAenu KoTna.
0...65535 - koA owmnbkm
0x0020 s8
TemnepaTypa ynu4yHoro gatuyuka kotna (npu ero Hanuyuu). B
3aBMCUMOCTU OT MapKu U Mogenu KoTna MoXeT He NoAAepXUBaTbCA.
-65...+100 TemnepaTtypa B rpagycax C
0x0021 u16
Koa npouseoguTtens kotna. 3aBUCUMT OT MapKu U MoAenu KoTna.
0...65535 - koa npousBoauTens
0x0022 u16
Koa mopenu koTna. 3aBUCUMT OT MapKku U MoAenu KoTna.
0...65535 - kog mogenu
0x0023 s8

®naru ownboK (ToNbKo AnsA KoTnos ¢ uHTepdericom OpenTherm)
0: Heobxogumo obenyxumBaHve

1: Koten 3abnokunpoBaH

2: Huskoe gaBneHvie B OTONUTENBHOM KOHTYpe

3: Owwmbka poaxura

4: Huskoe fgaBneHue Bo3ayxa

5: MNeperpes TeNNOHOCUTENS B KOHTYpe




PerucTpbl ansa sanucu

Appec ™n MSB LSB
peructpa | gJocrtyna
0x0030 w u8
Tvn BHeLWHWX NoaKNoYeHN (OyaeT coxpaHeHO B NOCTOSAHHOW NamMATW aaanTepa)
0 - apganTep NOAKIOYEH K KOTNy
1 - KOTen NoAKIOYEH K BHELLHEMY YCTPOMCTBY (NaHenb 1nm nepembiyka)
0x0031 W int16
YcTtaBka TennoHocutens (6yaeTr coxpaHeHO B NOCTOSAHHOW NamMATK apanTepa). ByaeT nepeaaHa kotny npu
cTapTe aganTtepa, Noka rnaBHbIM YCTPOMCTBOM He GbInu 3anucaHbl PperucTpbl yCTaBkU TemnepaTtypbl.
0...1000 - Temnepatypa ycTaBku B fecsaTbix Aonsx rpagyca C (Hanpvmep, Ans yctaHoBku 45C HyHO 3anucaTb
ymcno 450). Bo MHOrmx koTnax HeobxoAnMMo A0 NoAkMoYeHns agantepa HeobxoAMMO NOAHATL TemnepaTypy
TennoHocuTens oTonneHus (Haxumas “+” Ha NnaHenu KoTna) ANs cornacoBaHus gvanasoHa TemnepaTtypbl
TennoHocuTenNs, B NPOTUBHOM Cry4ae TemnepaTypa TennoHOCUTENS MOXET He AOCTUrHYTb Tpebyemoro 3HaveHus.
0x0032 W int16
YcTaBka TennoHocuTens B aBapMmHOM pexume(6yaeT coxpaHeHO B NOCTOSIHHOM NaMATU aganTepa).
ByneTt nepepaHa KoTny B criy4yae OTCYTCTBUS CBA3U C rMaBHbIM YNPaBnsloLWMUM YCTPOUCTBOM.
0...1000 - TemnepaTtypa ycTaBku B AecaTbix Aonsx rpag. C (Hanpumep, ans ycraHoBku 45C HyHoO 3anuncatb
yncno 450)
0x0033 W u8
HwxHui npeaen yctaBku TennoHocuTens
0...100 - TemnepaTtypa yctasku B rpag. C
He Bce KoTnbl NogAepXuMBatoT aToT NnapameTp. Kak npasuno, aToT npefen He JOMKeH ObiTb Hbke
aHarnorM4Horo npefena, ycTaHoBIIEHHOTO B HACTpoWikax KoTna.
0x0034 W u8
BepxHuit npeaen yctaBku TennoHocuTens
0...100 - TemnepaTtypa yctasku B rpag. C
He Bce KoTnbl NogaepXumBatoT aToT napameTp. Kak npasuno, aToT npefen He AoMKeH ObiTb Bbille
aHarnorMyHoro npefena, ycTaHoBIIEHHOTO B HACTPoVKax KoTna.
0x0035 W u8
HwxHui npegen yctaBku MBC
0...100 - TemnepaTypa ycTaBku B rpag. C
He Bce KoTnbl nogaepXmBatoT 3ToT napaMeTp. Kak npaBuno, aToT npefen He JOMKeH OblTb HuKe
aHarormyHoro npegena, ycTaHOBMEHHOro B HAaCTPOMKax KoTna.
0x0036 W u8
BepxHuit npegen yctaBku 'BC
0...100 - TemnepaTypa ycTaBku B rpag. C
He Bce KoTnbl NogAaepXumBatoT aToT napameTp. Kak npasuno, aToT npefen He AoMKeH ObiTb Bbille
aHarnorMyHoro npefena, ycTaHoBIIEHHOTO B HACTPOWKax KoTna.
0x0037 W u8
YcrtaBka 'BC (EPROM)
0...100 - TemnepaTtypa yctasku B rpag. C
[ina 6onblUMHCTBA KOTMOB 3Ta yCTaBKa AOMKHA HAaXOAUTLCS HUXE Npeaena, yCTaHOBIEHHOTO B MEHIO
CaMoro KoTrna, MHa4ye oHa MoxeT ObITb NPOUrHopUpoBaHa KoTnoMm. [ins HEKOTOpPbIX KOTNOB CTOUT
yCTaHaBnNunBaTb 3TOT NapameTp paBHbIM BEpXHeMy npeaeny yctasku BC.
0x0038 w u8
YcTtaBka MakcMManbHOW MoaynsaLumum ropenku (6yaeT coxpaHeHo B NOCTOSIHHOM NaMATU aaanTepa)
0...100 - ypoBeHb MOAYNSALMM B NPOLEHTaXx.
[aHHbI NapameTp NoaAepXnBaeTcs He BCeMU KoTnamu. [ns anekTpuyecknx TpexdasHbiX KOTIoB
BO3MOXHO 3afaTb TONbko 3 ypoBHS Moaynsumm (B gnanasoHe 0...100%).
0x0039 W bitfields

6uT 0 - pexum KOHTypa oTonneHus (6yaeT coxpaHeHO B NOCTOAHHOW NaMATU aganTtepa)
0 - oTKntOYeEH
1 - BKNOYeH
6uT 1 - pexxum KoHTypa 'BC
0 - oTKntOYeEH
1 - BKNOYeH
6UT 2 - “BTOPOIN KOHTYP”, UCMONb3YEeTCHA TONbKO HEKOTOPbLIMU KOTNamm ¢ uHtepdencom OpenTherm
M MOXeT oTBeYaTb 3a aKTUBaL M0 Goinepa KOCBEHHOro Harpesa unu BCTpoeHHoun cdyHkuumn MBC.
0 - oTKntoYeH
1 - BKMOYeH




CocTosHne AaHHbIX

Appec Tun MSB LSB
peructpa pocrtyna
0x0040... R i16
0x006F COCTOsIHMe AaHHbIX B peructpe ($addr - 0x30)

-2 - olwnbKa YTeHus/3anucu B Koten

-1 - perucTp He noaaepxuBaeTcs

0-OK

1- He UHMUMaNU3NpPOBaH.
ecnu peructp R: ureHMe cCOOTBETCTBYIOLWUNX AaHHbIE U3 KOTNa He NPUBOAUIIOCH,
ecnu pernctp W: aganTtepy He 6biro 3agaHo 3Ha4YeHWe 4NN 3anMcu CooTBETCTBYHOLLEro 3Ha4YeHUs
B KOTne

7. Apantep LoRa

ApanTep LoRa xpaHuUT B cebe Bce gaHHble MOAK/OYEHHbIX PagnoaaTinKoB 1 No3BossAeT cucteme EctoControl yBugeTs au
[ATYMKM KaK 06blYHbIE NPOBOAHbIE AaTYNKKM MHTepdeica JOMN (RS-485). Takum obpasom cuctema MoXKeT BUAETb A0 32
[aTuMKa cobcTBEHHOM paanoceTy 1 ewe 32 aAaTynka nopta A0M (noa Buagom KoTopblx paboTatoT pagmMoaaTtinkum LoRa).
Moatomy cuctema BUAMT pagnoaatunkn LoRa Tonbko Kak nposBogHble ¢ noptom JOIM 1 3TO HUCKO/IbKO He OTparkaeTca Ha
nporpammax u onoBeLL,eHMAX CUCTEMBI.

MporpammunposBaHne 4aT4MKOB NPOUCXOAMUT NO 0gHOMY. [TponCXoauUT 3TO TaK:

1. CucTema oTnpaBAseT WMPOKoBeLWaTeNbHbIV NakeT ¢ pyHKumneli PROG_READ (0x46), orknaaa nonyyntb
JaHHble AaTyMKa Ha wuHe. AganTtep LoRa ncnonb3yeT STOT NakeT ANA aKTMBALMM NOMCKA PASMOAAaTYNKOB U
He OTBeYaeT cucteme.

2. ApanTtep LoRa oxugaet nporpaMmmMpoBaHna 04HOro pagnoaaTynka B TedeHune 60c. Ecnm gaTumk 6bin
3anNporpaMmMmMpoBaH, aganTep 3aNOMMHAET ero AaHHbIe U KAEeT NOBTOPHOrO 3anpoca OT CUCTEMBI.

3. Cuctema NOBTOPHO OTNPaB/ASAET WMPOKOBeLLaTebHbIM NakeT ¢ dyHKunelr PROG_READ (0x46), npu sTom
a[anTep, XpaHA AaHHble paHee 3anNporpaMMUMpPOBaHHOIO paanoaatymka, otseTut GpyHkumeit PROG_READ
(0x46) c appeca 0x7F (c aToro aapeca byayT oTBeyaTb TO/IbKO BHOBb A06aBNeHHbIe AaTYMKK). ECiv HOBble
pagMoaaTUMKKM He BblaKn 3anporpaMmMmUpPoBaHbl, afanTep He OTBETUT CUCTEME.

4. Ecnv aganTtep oTBETUA AaHHbIMM HOBOTO AaTYMKa, cucTeMa 06A3aHa CMEHUTb apec AaTUMKY, TaK Kak OH
M3Ha4YaNbHO NIEKUT BHE A0NYCTUMOro AmanasoHa (0x00...0x1F). [lnsa aToro oHa oTnpasaseT agantepy naker
¢ dyHKumelt PROG_WRITE (0x47) Ha agpec 0x7F c ykazaHWeM HOBOTo aApeca AaTunKa B AManasoHe
0x00...0x1F. HoBbIli agpec BbIBUpaeTcA UCXOAA U3 YXKe MMEIOLLMXCA B NaMATU CUCTEMbI AaTYMKOB. AganTtep
noATBEPKAAET, YTO HOBbIM AATYMK 3aMEHUA CBOM afpec Ha 3aaHHbI nakeTom ¢ oyHKumnen PROG_WRITE
(0x47), BbicnaHHbIM C HOBOTO agpeca.

5. Cucrema ob6a3aHa 3aNOMHUTb JaHHbIE AAaTYMKA C HOBbIM apPeECOM U MepUOANYECKM ONpaLInBaThb ero,
PaBHO KaK 1 OMpaLIMBaTh paHee 3anporpammMmMpoBaHHble gaTymMku dpyHKumelt Read input registers (0x03).

6. Ecnau Hy)kHO 3anporpammupoBaTb 60see 04HOro paanoaaTymka, n.1 Hafo NOBTOPUTL CTONIbKO pas,
CKOJIbKO AaTYMKOB Heobxoammo Ao6asuThb (40 32 wr).

YpaneHue pagmogatymnk LoRa ns agantepa.

ApanTep XpaHuT B cebe AaHHble PaAn0oAaTYMKOB, U €CN B HEro 3aNporpaMmmUpPoBaHbl Bee 32 AaTUMKa U Kaxabli U3 HUX
nepuoauyeckn onpallmBaeTca CUCTEMOW, 3aNporpaMmmMMUpoBaTh B aganTep HOBbIN AaTYMK ByaeT HeBO3MOXHO. OaHaKo
CUCTEMA MOXKET NepectaTb ONpalLMBaTh OAUH UAU HECKO/bKO AaTYMKOB, U eCiv aflanTep He YyBUMAMT 3anpoca AaHHbIX
KaKoro-nmbo gatunka 3a nepuog 6osee 150c, oH ByaeT cunTaTb, YTO CUCTEMA Yaanmaa y cebs 3TOT AaTUMK U MO3BONT
3anporpaMmmMmpoBaTh Ha ero MecTo HOBbIN.

Kak npoucxoamT amynaums npoBoAHbIX A4AaTYMKOB agantepom LoRa?

1. Ecam pagmopatumk LoRa He Ha cBA3M, aganTep nepecrtaeT 0TBeYaTb Ha 3anpocbl OT CUCTEMbI NO agpecy
«MpomnasLlero» Aatymka yepes 150c nocse ero yxoaa co cBAsu. OTCYTCTBYIOLLMI OTBET Ha 3aNpoc cucTema
MHTEPNPETUPYET KaK NPU3HAK KHET CBA3MY» C YKa3aHHbIM AaTYMKOM.

2. [atuuk Temnepatypbl LoRa npu HemcnpaBHOCTM CEHCOpa M MPU NEPBOM BK/IIOYEHUM MOXKET B KauecTBe 3HaYeHus
Temnepatypbl Npucaath Kog 0x7E7E. CUCTeMa MOMKET MHTEPNPETMPOBATb 3TO 3HAYEHNE KaK OTCYTCTBUE CBA3M C
AATYMKOM MM €50 YaCTUYHOE NOBPEXKAEHME.




8. ®yHKUUM ANA NPOrpPaMMMUPOBAHUA YCTPOCTB B CUCTEMY

[ns 3afaHnA yCTPOMCTBY YHUKANbHOTO agpeca Ha wuHe Modbus ucnonbsyeTcsa npoueaypa NporpaMmMmmnpoBaHnsA agpeca.
Mpoueaypa ocHOBaHa Ha OTNpaBKe cneuuanbHoli GyHKunmn PROG_READ (0x46) 1 PROG_WRITE (0x47).

®yHKumA PROG_READ (0x46) (BbicblnaeTca BeAyLLMM YCTPOWCTBOM €AMHCTBEHHOMY YCTPOMCTBY Ha LIMHE C HEM3BECTHbLIM

agpecom).

3anpoc oT BeAyLLero ycTpoincTsa:

LLiInpoKkoBewatenbHblii agpec Koa dyHKunm CRC_HI CRC_LO
0x00 0x46 OxXX OxXX
OTBeT OT Be40MOr0 YCTPOWUCTBA:
Appec Begomoro .
K A CRC_HI CRC_LO
eaeE o GyHKUUK Apec ycTpoiicTea i |
0x00 0x46 ADDR O0xXX O0xXX

YCTpOMNCTBO BO3BPaLLAeT B OTBETE CBOM TeKyLmnit agpec ADDR.

®yHKuMAa PROG_WRITE (0x47) (BbicblnaeTcs BeAyLWwMM YCTPOMCTBOM BEAOMOMY C YKa3zaHMEM CMEHUTb CBOM MMetoLmMiica

agpec Ha 3aZaHHbI).

3anpoc oT BeAyLLero ycTpoicTsa:

LLinpokoseLaTensHblt | Kog dyHKumMm HoBbii agpec CRC_HI CRC_LO
aapec

0x00 0x47 ADDR O0xXX O0xXX
OTBeT OT BEAOMOTO YCTPOMCTBA:

SLAVE_ADDR Koa dyHKumum HoBblii1 agpec CRC_HI CRC_LO
ADDR 0x47 ADDR O0xXX O0xXX

YcTpoicTBo 06HoBAAET cBoM agpec Ha ADDR u BbiCblIaeT OTBET yiKe C HOBOro agpeca.




NPUNOKEHUE. NPUMEPbI OEMEHA JAHHbBIMMW C YCTPONCTBAMM
Bce gaHHble NnpeAcTaBAeHbl B LWECTHaALATEPUYHOM BUAE.

1. TMporpammupoBaHue yctTpoiictea ¢ agpecom 01h HoBoro agpeca 05h.

3anpoc macTepa: 00h | 46h 80h 42h
agpec dYHKUMA CRC crapuu. CRC mnapguw.
OTseTt YCTpoﬁCTBaZ 00h 46h O1h 82 60
appec dyHKUMA Agppec ycTp-Ba CRC cTapuw. CRC mnapw.
3anpoc macrepa: | 01h | 47h | 05h D3 F3
agpec dyHKUMA Aapec ycTp-8a CRC cTapuw. CRC mnaguw.
OTser YCTpoﬁCTBaZ 05h 47h 05h 92 32
appec dyHKUMA Agppec ycTp-Ba CRC cTapu. CRC mnap.

YTeHue TMNa 1 agpeca Be4eTcA O4HUM 3anNpoCoM.

3. YrveHue tmna u ID ycTpoiicta c agpecom 01h

01h | 03h 00h 00h 00h 04h 44h 09h

33 n pOC N\aCTePa: aapec dyHKUMA Appec per. cT. Aapec per. ma. Kon-Bo. per. Kon-Bo. per. CRC mnaaw. CRC cTapu.
CT. MA.

01| 03 08h 00h A7h Elh Adh 00h 01h 22h 01lh ADh D5h
OTBert h h
ychO l\"‘CTBa . aap dyHK Kon-so RSVD ID[0] D[1] D[2] RSVD Appecc Tun yctp- Kon-go. CRC CRC

ec una 6aiit yCTp-Ba. Ba. KaHanoB Mnaaw. cTapu.

4. YTeHue AaHHbIX AaTyMKa TemnepaTtypbl (BaarkHocTn) c agpecom 07h

07h 04h 00h 20h 00h 01h 30H 66H
33 n pOC MaCTep35 agpec dyHKUMA Appec per. cT. Appec per. ma. Kon-Bo. per. Kon-Bo. per. CRC mnapw. CRC crapuw.
CT. MA.
Ortser yerpoiicrsa: | 07h | 04h | 02h 01h 30h 30h B4h
appec dyHKUMA Kon-Bo 6ait Temn. cT. Temn. ma. CRC mnagw. CRC crapuw.

Mony4yeHHble gaHHble TemnepaTypbl (130h) B gecATMUHOM BuAe BbIrNAANUT Kak 304, T.e. 30,4C ana aaTunka
BnaxHocT 1 30,4% Ana oatymka BAAXKHOCTU.

1. BkAoYeHWe BTOPOro KaHasa U BbIKAKOYEHWE OCTA/IbHbIX pene C aapecom 18h

18 | 10h 00h 10h 00h 01h 02h 02h 00h 02h 30h
3anpoc h
MaCTepa : aapec dyHKL Appec per. Aapec per. Kon-go. Kon-Bo. Kon-so Perct. Per mn. CRC CRC cTapu.
ua CT. mA. per. cT. per. ma. 6ant mnagw.
. 18h 10h 00h 10h 00h 01lh 02h 05h
OTBET VCTpOMCTBa: aapec dyHKUMA Appec per. cT. Aapec per. ma. Kon-Bo. per. Kon-Bo. per. CRC mnaaw. CRC cTapuu.

B peructp c agpecom O nuwetca 3HayeHne 0200h. CTaplias 4acTb PerncTpa OTparkaeT 3HaYeHUe nepsbIx 8
BbIXxo40B. Mnaawaa — sbixogos ¢ 9 no 16

1. BkawoveHne BTOPOro KaHasa 610Ka pene Ha 100 cekyHA,

18 | 10h 00h 21h 00h 01h 02h 80h C8h 67h 27h
3anpoc h
MaCTepa : appec byHKL Appec per. Appec per. Kon-go. Kon-go. Kon-Bo Perct. Per ma. CRC CRC cTapu.
na CT. mA. per. ct. per. mA. 6ait mnagw.
. 18h 10h 00h 21h 00h 01h 53h CAh
OTBET VCTpOMCTBa: appec dyHKUMA Appec per. cT. Appec per. ma. Kon-Bo. per. Kon-Bo. per. CRC mnapw. CRC crapuw.
CT. MA.

B peructp c agpecom O nuweTtca 3HayeHne 80C8h. Ctapumnii 6uT yncna (80h) — BraoueHue pene. C8h = 200 —
Bpemsa BKAtoYeHusd, pasHoe 100 c (B nHTepsanax no 0,5c).



