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[naBa ]_

BeeneHune

DSBP (Decast Serial Bus Protocol) - 910 kimenT-cepBepHbIii KOMMYHUKAIIMOHHBINA IIPOTOKOJI, UCIIOJIb3YTO-
mumiics npubopamu, BoiryieHabiME KoMmnanueii Jlekacr (Decast).

IIapameTpsl CBSI3M 1O-yMOJIMAHUIO JJIsI [IOCJIEI0OBATEILHOIO nHTEepdeiica:
e [TTuna RS-485: 9600 8nl

o Onrmyeckwmit mopt: 600 8nl

1.1 ®PopmaT nakera

Toua, 3annmarommue Gosee 1 Gaiira, nepegatorca miuaumm 6aiirom Buepén (little-endian), ecsu He ykazano
nnoe. ITakeT mpeicTaBisieT coboit mocae0BATENLHOCTD OaiT. IIpn KoMMyHuUKaIn epe3 uuTepdetic moce-
JIOBaTEJILHOI'O TIOpTa KOHEI] IIaKeTa OIPEIe/IsieTCs [1ay30i Ha JIMHUK JIJIMHON He MeHee BpeMeHHU Iepejaqn 4
GaiiT Ha 3amaHHON cKopocTu. [losHas nuuHaA naketa He OoJiee 255 GaiiT.

g nepenaan B cetn LoRaWAN wucnosib3yercs fPort 5.

Addr|Func|Len|Data|ld|Crc
4% 1 1 0.n 2 2%

Addr
Agpec yerpoiicrsa, orcyrcrsyer st 1-Wire, NFC, LoRaWAN. Jlnuna 4 6aiita BCD big-endian st
RS-485, onrruku, M-Bus u npu nnkancysasnun 8 CBOR.
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Func
Kon dyukmum, 1 6aitr

Len
Jmna nakera B 6aiitax ot mosist Addr jio Crc Brimounrtesbho, 1 6aiir. Orcyrersyer jyist LoRaWAN.
Data
ITonesnbie ganHble, UX GopMmaT 3aBucuT or Func, 0..n Gaiir.
Id
Wnentudurarop nakera, 2 daiita. JIroboe dncso B 3ampoce, TaKoe YKe BO3BPAIIAETCsT B OTBETE.
Crc

o Kourpossusiit kog CRC-16 IBM (Modbus), 2 Gaiira.

o [Tna 1-Wire ucnosnbzyercs CRC-8 MAXIM (¢ nauasnbabiv 3uadennem 0xff u Refln,RefOut=false),
1 GaiiT.

e Orcyrcryer gyt LORaWAN u npu unkancyiasnuu 8 CBOR.

A TIpenynpexnenue

Hanee B mokyMmeHTe B popMaTe MAKEeTOB OMUCHIBAIOTCA TOJBKO Tosst «Funcy m «Datas.

1.2 Appecauns

Ocobbie ajpeca:
e 0x00000000 — agpec npubopa 10 KOH(MUTIYPUPOBAHUSI.

e 0xBAOF78D0 — cnenuaibHBIA MIMPOKOBEMATEbHBIN ajpec. [Ipubop npunumaer u o6pabaTbiBaeT mna-
KeT, HO He OTBEYAET BO M30erKaHne KOJUIN3UN B CETH.

1.3 O6paboTka ownbok

Ecyn 3ampoc BBINIOJIHEH YCIEITHO, TO PUOOP OTBEYAET TAKUM-2Ke KOJIOM (DYHKIMH, & B II0JIe JAHHBIX COJIep-
JKATCsT MHGpOPMAIIHsi, COOTBETCTBYIOIIAst 3arpocy. B ciydae omubku mosie Func pasro 0 u B Data comep:kutcst
1 GaiiT KoIa OIINOKU.

IIpumep oTBeTa ¢ ommOKOI:

1.2. Appecauyus 2
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Addr|00 |(Len|Data|Id|Crc

Err

Kox omumbku:

NO_ ERROR = 0x00

UNDEFINED FCODE ERROR = 0x01 — Heussectubrit ko1 hyHKINM;

CHANNEL MISSING ERROR = 0x02 — OTcyTcTBYyeT KaHaJ;

REQUEST LENGTH ERROR = 0x03 — OmubouHnas JIHHA 3aIpOCA;

PARAM MISSING_ERROR = 0x04 — OrcyrcTByeT mapamerp;

WRITE PROTECTED FERROR = 0x05 — 3amnuch 3a0J0KHpOBaHa, TPEOYETCsl aBTOPU3AIIS;

VALUE OUT OF RANGE FERROR = 0x06 — 3HadeHue nepeJaHHOI'O apryMeHTa HJIU IIapa-
MeTpa HAXOJUTCS BHE JIOIYCTUMOIO JUAIA30HA;

ARCH TYPE MISSING FERROR = 0x07 — OTcyTcTByeT 3ampaninBaeMblii THII apXUBa,;
RESPONSE OVERFLOW_ERROR = 0x08 — IlpeBblinieare MaKCUMAJIBHON JIJINHBI OTBETA,;
MEMORY ERROR = 0x0a — Omubka 4TeHHs IIaMATH;

INTERNAL FERROR = 0x0b — Buyrpenuss ommbka mpu 06paboTKe 3aIpoca;
NO_DATA FERROR = 0x0c — JlaHHBIE OTCYTCTBYIOT;

1.4 LUunpokoBewiatenbHblii 3anNpoc Ha 4YTeHne agpeca

Ecin ma mmHe omuo Begomoe yerpoiictBo (P2P coenunenue), mist moJydeHHs! €ro aapeca UCIOJIb3yeTCs
3aI1poC crreruaabHoro gopmara:

1.4. LWwnpokoBewaTtenbHblii 3aNnpoc Ha 4YTeHne agpeca 3
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FO OF OF FO

00 00 00 00 00 |Crc

B oTBet ycTpoiicTBO BO3BpaIIaeT makeT BHIA:

FO OF OF FO

Addr

Crc

Addr

Anpec ycrpoitcrsa - 4 6aiita BCD big-endian

1.4. LWwnpokoBewaTtenbHblii 3aNnpoc Ha 4YTeHne agpeca 4
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DyHKLMK

OyHKIMN onpenensdoT dopmar moss data.

2.1 0x01 YreHue Tekywnx NokasaHuii NO Macke

2.1.1 Onucanune

Kon dyaxmum: 0x01

QyHKIMS CINTAETCs ycTapesieit. PekoMenTyercs ucnob3oBaTh GyHKImMo «0x13 Yrenune Tekymmux mokasa-
HUH IO HOMEpY ».

3anpoc

ChannelsMask
4

ChannelsMask
Macka kanajios, 4 Gaiita. MoKHO BBIOpATh HECKOJIBKO C MOMOIIBIO oneparuu jorudeckoe VJIN (cu.
Cnucox Kkananroe)
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OTBer

ValueO|...|ValueN
4 4 4

ValuelN

3HadeHNs 3AIPOIIEHHBIX KaHAJIOB, pa3Mep 4 Oaiita. KomumaecTBo COOTBETCTBYET KOJMYECTBY YCTAHOB-
JieHHBIX 6uT B ChannelsMask B mopsake oT miammero oura 0x1 x crapmemy 0x80000000.

Mpumep 4TEeHNA TekywnMx nokasaHui

IIpumephl 3anpoca W OTBETa Ha YTEHUE TeKyIIMX MOKa3aHMWil M300paskeHbl Ha pucyHKax [Ipumep sanpoca
(ChannelsMask = 02400) u IIpumep omeema (ValueO = 0x0).

addr func|len data id crc
12 34 56 78| 01 |OE |00 04 00 00|C1 D9|18 90

Puc. 1: IIpumep 3anpoca (ChannelsMask = 0x400)

addr func|len data id Ccrc
12 34 56 78| 01 |OE |00 00 00 00|C1 D9|E9 50

Puc. 2: IIpumep orsera (ValueO0 = 0x0)

2.1. 0x01 Yrenue Tekywmx nokasaHwuii N0 Macke 6
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2.2 0x03 3anuncb Tekyuinx nokasaHuii NoO mMacke

2.2.1 Onucanune

Kon dysxmmm: 0x03

OyukIms cauTaeTcst ycrapesiieil. Pekomenryercs ncrnonb3oBarh GyHKIUIO «0x14 3anmch TeKyImux mokasa-
HUI 110 HOMEPY».

3anpoc

ChannelsMask|ValueO|...|ValueN
4 4 4 4

ChannelsMask
Macka kanayos, 4 Gaiita. MoKHO BBIOPATh HECKOJIBKO C MOMOIIBIO oneparmu joradeckoe VJIN (cu.

Cnucox xar L(LJL(}(S)

ValueN
SHaUeHNs 3alIUChIBAEMBIX KaHAJIOB, pa3Mep 4 Oaiita. KosmmaecTrBo cOOTBETCTBYET KOJUYIECTBY YCTAHOB-
JleHHbIX OuT B ChannelsMask B mopsijke ot miamirero oura 0x1 kK craprmemy 0x80000000.

OTBer

ChannelsMask
4

ChannelsMask
Macka 3amucanHbIX KaHAJIOB, 4 OaiiTa.

2.2. 0x03 3anucb Tekywmux nokasaHuii NO0 mMacke 7
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2.3 0x04 YteHne cncTteMHOro BpemMeHmn

2.3.1 Onucanune

Kon dyskmum: 0x04

3anpoc

Tlona byHKIMN OTCYTCTBYIOT.

OTBer

Year|Month |Day|Hours|Minutes|Seconds
1 1 1 1 1 1

Year

T'ox mocote 2000

Month
Mecsn B puanaszone or 1 go 12
Day
Hewn, 1..31
Hour
Yacsr, 0..23
Minute
MunyTsr, 0..59
Second

CexkyH,ibl, 0..59

© IIpumeuannue

BpeMH B JIOKaJIbHOM YaCOBOM IIOfCe (MeCTHOe BpeMH).

2.3. 0x04 Yrenue cucremHoro BpemeHun 8
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2.4 0x05 3anucb cncremHoro BpemeHn

2.4.1 Onucanune

Kon dyaxmmm: 0x05

3anpoc

Year (Month |Day|[Hours [Minutes [Seconds
1 1 1 1 1 1

Year
T'ox mocsie 2000

Month
Mecsn B mnamazone or 1 go 12
Day
Hens, 1..31
Hour
Yacsr, 0..23
Minute
MunyTsr, 0..59
Second

Cekywnpr, 0..59

© IIpumeuannue

Bpemsi B JIOKAJIHOM 9aCOBOM IOsice (MECTHOE BPEMs).

2.4. 0x05 3anucb cuctemHoro BpemeHun 9
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OTBer

Result
4

Result
HenyneBoe 3navenne — ycmex.

2.5 0x06 HYreHune apxmBa No mMeTkam BpemMeHun

2.5.1 Onucanue

Kon dyuxmmm: 0x06

3anpoc

Channel |Type|Start[End

Year (Month|Day |[Hours [Minutes [Seconds
1 1 1 1 1 1

Channel
Macka apxuBHOTO KaHaja. HecMoTpst Ha Ha3BaHHE «MacKay, MOKHO YKA3aTh TOJBKO OINH KAHAJ. CM.
Cnucox xKananos.

Type
Tun apxusa

e 1 = wacoBoii

® 2 — CyTOYHBIA

2.5. 0x06 Yrenue apxuBa Nno meTkam BpemMeHU 10
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o 3 = MeCsSYHBII

Start
Hata m Bpems Havyasa. He3Hadarmme MO UTHOPUPYIOTCS: <«MHUH:CEK» JJIsT YaCOBOTO apXWUBa,;
«9aC:MUH:CEK» JIJII CYTOYHOI'O U «JIeHb YaC:MUH:CEK» JIJIT MECIIHOTO.

End
Jarta u Bpems okondanus. He3nadarue 1moJiss UTHOPUPYIOTCS.

© IIpumeuannue

BpeMH Ha4vaJla 1 OKOHYaHUA YKa3bIBa€TCAd B JIOKAJIbHOM YaCOBOM IIOdACE (MeCTHOe BpeI\/ISI).

OTBer

Channel |Start|ValueO|...|ValueN
4 §) 4 4 4

Start
Hata u Bpemsa Hadaja. Hesmauamme ToOsS JOKHBI 3aOJHATHCSI MUHUMAJLHBIMUA 3HAYUECHUSMMU:
«muH:cexk = 00:00» s gacoBoro apxuBa; «dac:MuH:ceK = 00:00:00» j17151 CyTOYHOTO; «JIeHb Jac:MUH:CEK
= 01 00:00:00» 111 Mecsa9HOTO.

ValueN
3navenus u3 apxusa. B ciaydae OTCyTCTBUS JAHHBIX B apXHBE JIJIs KOHKPETHOH JaThl B KAIeCTBE 3Ha-
venus ucnosb3yercs NaN (0xFFFFFFF1). Tua remueparyp Tin/Tout: -Inf — koporkoe 3ambikanue,
+Inf — 06pbIB KabeIs.

2.6 0x07 lNMownck apxuBHOW 3anucwu

2.6.1 Onucanne

OyuKIus Mpe Ha3HadeHa T COBMECTHOTO MCIIONb30BaHusa BMecTe ¢ dyuknmeir Jrl10 Ymenue aprusa no
undexcy.

Kon dysakmum: 0x07

2.6. 0x07 Mounck apxmusBHoW 3anucu 11
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3anpoc

Type|[Timestamp |Startldx |Direction
1 6 4 1

Type
Tun apxusa:

e 1 = wacoBoii
® 2 — CyTOYHBIA
o 3 = MeCIYHBIN

Timestamp
Hara u Bpemsi uckomoii 3anucu. Hesnagalue 11oJist HITHOPUPYIOTCsI: «MHH:CEK» JIJIsI 1aCOBOI'O apXUBa,
«YaC:MUH:CEK» [IJIsI CYTOYHOIO U «JI€Hb YaC:MUH:CEK» [IJIsI MECSIIHOTO.

StartIdx
Wuneke, ¢ koroporo waunercs nouck. Ox{IHf - cunemuanbroe 3HavweHus 11t MOMCKa ¢ TEKYIIEro WH-

JIeKca.

Direction
Hampasienue moucka:

e 0 - Hazay (B CTOPOHY yMEHbIIEHNsI MHIIEKCOB) 110 BCEMY apXUBY
e 1 - Buepes (B CTOPOHY YBEJIMYEHUS UHIEKCOB) [0 BCEMY APXUBY
e 2 - Ha3zaJl JI0 TEKYIIel 3anucu

e 3 - BIEpeJ] JI0 TEKYIIEN 3aIncu

OTser

Index

Index
WNHunekc HalieHHON 3aliCH.

MaxkcumaabHOEe BpeMms UCHOJIHEHUs (DYHKIIMU 3aBUCHT OT pa3Mepa apxubBa. EC/In 3ammchb ¢ 3ampoIieHHON
METKO} BpeMeHU He HaiiieHa B apxuse, To dyHKIwms BepHer ommbky NO_DATA ERROR.

2.6. 0x07 Mounck apxmusBHoW 3anucu 12
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2.7 0x0A YTreHue napameTpa

2.7.1 Onucanune

Kon dyskmum: 0x0A

3anpoc

ParamNo
2

ParamNo
Howmep mapamerpa cMm. [lapamempor

OTBer

Value
8...245

Value

3HAYEHUE ITapaMerpa, JJINHA 3aBACUT OT HOMEpa ImapaMerpa, Ho He MeHee 8 Oaiit. Heznauamme OaitTo
3all0JIHAIOTCA HYJIAMU.

Mpumep yTeHus napamertpa

IIpumepsnr 3ammpoca u oTBeTa Ha YTEHHE OJHOTO MapamMerpa M300parKeHbl Ha PUCYHKAX 3anpoc napamempa
Crxopocmv nopma RS-485 m Omeem wa 3anpoc umenus napamempa Crxopocmdv nopma RS-485.

2.7. 0x0A YteHue napamertpa 13
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addr

func

len

data

id

crc

12 34 56 78

0A

0C

08 00

15 2E

57 CF

Puc. 3: Banpoc napamerpa Ckopocmv nopma RS-485

addr

func

len

data

id

crc

12 34 56 78| OA

12

80 25 00 00 00 00 00 00

15 2E

98 F1

Puc. 4: OrBer na 3anpoc urenns napamerpa Ckopocmv nopma RS-485

2.8 0x0B 3anucb napametpa

2.8.1 Onucanune

Kon dyaxmum: 0x0B

3anpoc

ParamNo

Value

2

ParamNo

8..243

Howmep mapamerpa cMm. [lapamempos

Value

HoBoe 3nauenune mapamerpa, [IjIMHA 3aBUCAT OT HOMEpa IapameTpa, HO He MeHee 8 Oaitt. Hesmagarue

GalThI 3AMOTHSAIOTCS HYJISIMUA.

2.8. 0x0B 3anucb napametpa

14
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OTBer

WriteStatus
2

WriteStatus
e () = ycmemnHo 3anucaHo

e 1 — omubKa

Mpumep 3anucu napamertpa

IIpumepsr 3ammpoca u oTBeTa Ha 3alMCh OJHOIO IapaMeTpa M300parKeHbl Ha PUCYHKAX 3anuct napamempa
Cropocmsv nopma RS485 snavenuem 9600 m Omeem na 3anucwy napamempa Cropocms nopma RS485.

addr func|len|param data id crc
12 3456 78| 0B |12 {08 00 |80 25 00 00 00 00 00 00|15 2E (B8 D8

Puc. 5: 3anucek nmapamerpa Ckopocts mopra RS485 snagenuem 9600

addr func|len| data id crc
12 34 56 78| OB |0C|00 00|15 2E |54 7E

Puc. 6: OrBer Ha 3amuch napamerpa Ckopocts mopra RS485

2.8. 0x0B 3anucb napametpa 15
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2.9 0x0D YTeHune xypHanoB

2.9.1 Onucanune

Kon dysxmum: 0x0D

3anpoc

Type [Index [Count
1 1 1

Type
Tun xxypuama: 0 = meTposorndeckuii, 1 = cucrteMusbIit, 2 = obmMit

Index
Nunekc HavanpHO 3anucu

Count
KoismyecTrBo cunThiBaeMbIX 3anucei

KonmyecTBo 3ammceit B »KypHaJjie U WHJICKC TEKYIIeH 3aIMCH MOYKHO TPOYUTATL U3 MMapaAMETPOB CUETIUKA
(cM. Pasmep MEMPOAOLUMECK020 HCYPHANG).

OTBer
RecordO|...|RecordN
279 9. 9
TimeStamp|EventCode [Data
§) 1 2
TimeStamp

Merka Bpemenu (opmaT OHMCaH B KOMAHJIE YTEHUs /3aIIUCH BPEMEHHN )

2.9. 0x0D YreHue xxypHanos 16
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EventCode
Ko cobbrtust, Oxff ozHauaer, 4To 3ammuch OTCYTCTBYET U I10JI€ BpEMEeHH HEKOPPEKTHO.

Data
Jlamabie cOOBITHST

2.9.2 CobbITMA CUCTEMHOrO >XXypHana

Tabauna 1: Crucok coObITHII CHCTEMHOTO KYPHAJIA

Hassanune Kog, JaHHble

Cbpoc 0x00 IIpuvuna copoca:
o () = I[Iuranue
o 1 = CymepBuzop
e 2 — [IporpamMHBIit
e 3 = HewncnpasHocThb

Baokuposka 0x01 Tum:
(cocTostame JIzKaM- e 0 = Cuarue
nepa) e 1 = YcraHoBKa
3amena MOJTyJIst 0x02 ID momyss:
e 0 = OrcyrcrByer
e 1 — RS-485
e 2 — LoRa
e 3 = NB-IoT
Bamyck  jgenaccn-  0x03 Hamnpsokenne 6arapen mox narpyskoit, mB

BaIMK OaTapen

2.9.3 CobbITusa xxypHana obuiero Ha3HavYeHus

Tabsmna 2: Crincok coObITHiT YKypHAJIa O0IIEro Ha3HATEHUST

Haseanune Kog, JaHHble

Koppekmua  Bpe-  0x00 KomuaecTBo cekynn koppekmnun, int16
MeHHU

Oo6nosyienne 110 0x01

Ompeneneno moyo-  0x02 TTonoxkenue:

JKEHUE CUETINKA, e (0 = Ha obparHoit Tpybe

e 1 = Ha mogmarorreit Tpyde

Vcranoska Bpeme-  0x03 3HaueHNe TeJIOr0 KOJMIEeCTBA YaCOB MEXKJIy YCTAHABJINBAEMBIM U TEKY-

HU UM BpeMeHeM ycTpoiicTBa, int16. [lpu pa3Huie BHe IpeesioB Juama3oHa
(-32768..32767) Gyumer 0TOOPAXKEHO KpaiiHee 3HAYCHUE UATIA30HA.

Samnuce kanasma te- 0x04 Howmep kanasra

KyIIUX 3HAYEHUN

Samnuce napamerpa  0x05 Howmep nmapamerpa

Samyck jgenaccu-  0x06 Hanpspkenne 6atapen mop Harpyskoii, MB

Baruu Oarapen

2.9. 0x0D YreHue xxypHanos 17
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2.10 0x10 YreHune apxuBa No UHAEKCY

2.10.1 Onucanune

ApxuB TIpeJIcTABJIEH B BHUJIE IUKJIMYECKON 6a3bl JJAHHBIX ¢ (DUKCUPOBAHHON CTPYKTOPOH U pa3MepoM 3alu-
cu. Vmeercst ykazaresb TEKyIeil 3ancu, KOTOPBIH YKAa3bIBAET Ha IMOCJEIHIO, CAMYIO CBEXKYIO 3amuch. 11o
Mepe CO3/IaHUsT HOBBIX 3allMCeil caMble CTapble 3alUCh 3aTUPAIOTCA. Pa3Mep apxuBa MOYKHO y3HATH CUMTAB
mapamerpsl 0x0077-0x0079. NHgeKe TeKyImei 3amucu MOXKHO y3HATh cunTas mapamerpbl 0x0080-0x0082.

Kon dyskmum 0x10

3anpoc

|Type|StartIdx NumOfRecords |NumbOfChannels Channe10|...|ChannelN
1 4 1 1 1 1

Type
Tun apxusa:

e 1 = wacoBoii
e 2 = CcyTO4HBIil
e 3 = MeCSIYHBINI

StartlIdx
WNunekc, ¢ KoToporo 3amparmuBaercs apxus. JloKeH OBITH MEHBITE KOJIMIECTBA 3aINCel B apXuBe.

NumOfRecords
Yucsmo 3ampammBaeMbIX apXUBHBIX 3amuceil. He MoxkeT OBITH 60JIbIIIEe KOJIMYECTBA 3aMKCEl B apXuBe.

NumbOfChannels
Yucso 3ampalmBaeMblX apXUBHBIX KaHAJOB. MoxkeT OBITH 0, B 9TOM CJIydae BO3BPAIAETCA TOJIHLKO
BpeMsd 3allUCH.

ChannelN
Howmep xamama cm. Cnucor kananos

OTBer

|Time0 |Value0ChO | |Va1ue0ChN | |TimeM |Va1ueMChO | |ValueMChN
4  LengthChO ... LengthChN ... 4 LengthChO ... LengthChN

2.10. 0x10 YreHue apxuBa No MHAEKCY 18
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TimeM
Bpewmst mocsenyronmx apxuBHbix 3HadeHnit B dopmare UTC (konmdectBo cekyHz ¢ Hadada Unix

Epoch). B ciyuae orcyrersus 3anucu 3anosugercs 0.

ValueMChN
ApxuBHbIe 3HAYEHUST 32 JAHHOE BpeMs JjIs JaHHoro Kanaja. Orcyrersyior, ecimu TimeM = 0

LengthChN
JlmmHa 17151 KOHKPETHOIO HOMepa, apXUBHOI'O KaHaJIa.

BosBpauwaemsbie ownbku

e VALUE OUT OF RANGE ERROR - KoJIn1ecTBO 3aIIPOIIEHHBIX 3aIncei O0bIle, 1eM pa3Mep ap-
XUBA; UHJIEKC BHE JIMAIa30HA;

e RESPONSE OVERFLOW _ERROR - pa3dmep 3alpOIIEeHHbIX JAaHHBIX HE YMEIIAETCs B OTBET;
e ARCH TYPE MISSING_ ERROR - orcyTCTBYeT 3alpalinBaeMblii THII apXUBA;
e REQUEST BITMASK ERROR - oTcyTCTBYeT 3allpalliBaeMbIil KAHAJ;

2.11 0x11 YTeHne HeckOoNbKMX NapamMeTpoB

2.11.1 Onwucanue

Ko dyuakmun: 0x11

3anpoc

ParamNoO |...|ParamNoN
2 2

ParamNoN
Howmep mapamerpa cMm. [lapamempot

2.11. 0x11 YTeHue HeckONbKUX NapamMeTpoB 19
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OTBer

LenParamO| ValueO ...|LenParamN| ValueN
1 LenParamoO ... 1 LenParamN

LenParamN
Jmnaa nmapaMerpa B baiitax. Pasua 0, ecin mapaMeTp He MOXKET OBITh CUIHTAH.

ValueN
Suagenne napamerpa. IIopsI0K COOTBETCTBYET MOPAJIKY IIapaMETPOB B 3aIIPOCE.

O IIpumeuanne

JIJ1s1 yCTHIX CTPOKOBBIX IAPAMETPOB BO3BPAIAeTCsl JIIMHA 1 GANT 1 B 3HAUEHUN COJIEPAKUTCS HYJIb-CUMBOJT
(NUL u3 koga ASCII, co 3navenuem 0).

Mpumep 4TeHns napameTpos

HpI/IMep 3allpoCa Ha YTEHHE ITapaMeTPOB Tun asmopusauyuy NOOKAIOUEHUSA K cemu, Jloeun nodkarverus x
cemu n Hapomv NOOKANOUEHUA K CEMU.

addr func|len data id crc
66 66 99 77| 11 |10|6C 01 6D 01 6E 01|01 00|D8 C1

Puc. 7: 3anpoc Ha yreHne napameTpoB

2.11. 0x11 YTeHue HeckONbKUX NapamMeTpoB 20
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addr func|len data id crc
66 6699 77| 11 13|01 0004 7573657201 00(01 00(45 CO

Puc. 8: OrBer Ha 3ampoc 9TeHus mapamMeTpoB

2.12 0x12 3anncb HeckoJibKUX NapamMeTpoB

2.12.1 Onucanne

Kon dyukmmm: 0x12

3anpoc

ParamNoO [LenParamO| ValueO |...|ParamNoN LenParamN| ValueN
2 1 LenParamoO ... 2 1 LenParamN

ParamNoN
Howmep mapamerpa cMm. [lapamempo.

LenParamN
Hnua mapamerpa B bafitax. B WriteErrN Oymer BosBpamer kox omuOKu REQUEST_LENGTH_ERROR,
ecan LenParamN = 0.

ValueN
Hogoe 3nauenue mapamerpa.

© IIpumeuannue

Jlyist 3anmcu 1mycToil CTPOKM B CTPOKOBBII apameTp HeobxomuMo nepenars myab-cumbos (NUL u3 kona
ASCII, co 3nauenuem 0).

2.12. 0x12 3anucb HeckoabKUX NapameTpos 21
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OTBer

WriteErr0Q|... [WriteErrN
1 1

WriteErrN

Pezynbrar 3anucu B dopmare KomoB ommbOK cM. Err. Tlopsiiok coOOTBETCTBYET MOPSIIKY apaMeTpoB
B 3arpoce.

Mpumep 3anucm napametpos

IIpumep 3amucu mapamerpos Cnocob nodkatouerus co saaderueMm 4, Jozurn om MQTT cepsepa co 3HadeHUEM
«testy u Iapoav om MQTT cepsepa co 3nadenueM «» (IycTasi CTPOKA).

addr func|len data id crc
10001000 12 |19(7201 0104770104 7465737478 010100(0100|B263

Puc. 9: 3annch HECKOMBKUX mapaMeTpoB

addr funcl|len| data id Crc
100010 00f 12 |0D|00 00 00|01 0O0|AD 68

Puc. 10: OTBer Ha yCHENTHYIO 3aIICh HECKOJBKHUX IMapaMeTpPOB

2.12. 0x12 3anucb HeckoabKUX NapamMmeTpos 22
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2.13 0x13 YTeHune TekywUX NOKA3aHU MO HOMepPY

2.13.1 Onucanune

Kon dyaxmmm: 0x13

3anpoc

ChannelNoO|ChannelNo1|...|ChannelNoN
1 1 1

ChannelNoN
Howmep kanana (cm. Cnucok kananos).

OTBer

ValueO Valuel |[...| ValueN
LenValueO LenValuel ... LenValueN

ValueN
3HaveHns 3AMPOITEHHBIX KAHAJIOB, padMep cM. B Cnucox xanaros. ITopsaok 3HaIeHN COOTBETCTBYIOT
TIOPSIIKY HOMEPOB KaHaJOB B 3ampoce. B ciyvae OTCyTCTBHSA KaHaja B YCTPOMCTBE BMECTO OTBETA
BO3BpaIaeTcs coobienne 06 onmoKe.

Mpumep 4TeHUs TekywMx NokasaHum

IIpumepsnt 3ampoca U OTBETA Ha YTEHHE TEKYIIUX MOKA3AHUN 10 HOMEpY M300parKeHbl Ha PUCYHKaxX [Ipumep
sanpoca (ChannelNo0 = 8, ChannelNol = 41) u IIpumep omsema (ValueO = 5.0 float, Valuel = 10 wint64).

2.13. 0x13 YreHue Tekywmx nokasaHuii N0 HOMepy 23
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addr funcl|len| data id crc
12 34 56 78| 13 |0C|08 29|C1 D9|9A 88

Puc. 11: IIpumep 3anpoca (ChannelNoO = 8, ChannelNol = 41)

addr func|len data id crc
123456 78| 13 |16 {00 00 A0 40 OA 00 00 00 00 00 00 00(C1 D9|CF C6

00 00 AO 40|0A 00 00 00 00 00 00 00
ValueO Valuel

Puc. 12: TIpumep oreera (Value0 = 5.0 float, Valuel = 10 uint64)

2.13. 0x13 YreHue Tekywmx nokasaHuii N0 HOMepy 24
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2.14 0x14 3anucb Tekywnx NokasaHuii N0 HoMepy

2.14.1 Onucanune

Kon dyskmum: 0x14

3anpoc
ChannelNoO| Value0 [ChannelNol| Valuel |...|ChannelNoN ValueN
1 LenValueO 1 LenValuel ... 1 LenValueN
ChannelNoN

Homep kanasa (cMm. Cnucok kananos).

ValueN
SHaYeHUs 3alIMCHIBAEMBIX KAHAJIOB, pasMep c¢cM. B Cnucok xkaHa.no6

OTtBer
WriteErrOQ|...|WriteErrN
1 1
WriteErrN
Pe3y.HI)TaT 3alluCu B (bopMaTe KOI0B OH_II/I6OK CM. ETT’. HOpH,ZLOK COOTBeTCTByeT HOpH,HKy KaHaJIOB B
3arpoce.
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[naBa 3

Cnuncok kaHanoB

Kaxxaprit Tun npubopa MOXKeT pean30BbIBATH BCE WX TOJBKO 9acTh U3 MPEJICTABICHHBIX KaHaJoB. JlocTym
K HOM TaK2K€ 3aBHCUAT OT PeaJn3anuu KOHKpeTHOro npubopa. Kanasbl, He nMeromnine Macky, MOTyT OBITH

MIPOYUTAHBI TOJIBKO II0 HOMEPY.

O IIpumeuannue

Peanmzarnus Toro mim mHOro KaHa/a TEKYIMAX 3HAYEHWI B MpUOOpE HE TOIPA3yMEBAET ODSI3aTEIbHYIO
PeaIM3aIuio COOTBETCTBYIOIIETO €My apXUBHOI'O KaHAJIA.

Tabsmna 1: Criimcok KaHAJIOB TEKYIUX 3HAYECHUI

Kanan Homep Macka Tun Ooctyn® 2" 1 Bawumra® 27" 2
Conporusrenne T1, Om 1 0x00000001 float R N/A
Couporusienne T2, Om 2 0x00000002 float R N/A
Temuepatypa nogaqu, °C 3 0x00000004 float R N/A
Temnepatypa obparku, °C 4 0x00000008  float R N/A
PaznocTb Temmepatyp, °C 5 0x00000010 float R N/A
MruoBenHas sHeprus, I'kan/ 6 0x00000020 float R N/A
TemnoBast sueprust, I'kas 7 0x00000040 float RW Ha
CyMmMapHBIiT o0beM, M> 8 0x00000080 float RW Ia
MrHOBeHHBI TOTOK, M° /1 9 0x00000100 float R N/A
W Bxox 1, M3 10 0x00000200 float RW Ha
W Bxox 2, M3 11 0x00000400 float RW Ia
Temnepatypa ycrpoiicrsa, °C 12 0x00000800 float R N/A
C6pocer / ommubku (Pezucmp owubor) 13 0x00001000 uintl6 + uintl6 R N/A
DHeprus oxJjaxkeHusi, I 'KaJ 14 0x00002000 float RW Ha
O6wem Bompl < Tropor, e 16 0x00008000 float RW Ja
O6bem Bogpl > Tropor, M2 17 0x00010000 float RW Ha
O6parHbiit oobeM, M3 18 0x00020000 float RW Ha
O6beM BoabI > Qumax, M° 19 0x00040000 float RW Ha

MPOLO/IKAETCS Ha Clefytoleil cTpaHuue
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Tabnuua 1 — npomosikeHue C NpeablayLlel CTpaHnubl

Kanan Homep Macka Tun Hoctyn' 3aumTa’
W, Bxox 3, M3 20 0x00080000 float RW Ha
W, Bxox 4, M3 21 0x00100000 float RW Ha
MrHOBeHHasT SHEPIHsi, KA/ q 33 - uint32 R N/A
TentoBas sueprusi, Kaa 34 - uint64 RW Ha
CyMMapHBIH 00beM, MKJI 35 - uint64 RW Ia
MrHoBeHHBII OTOK, J1/4 36 - uint32 R N/A
Nwm. Bxom 1, MK 37 - uint64 RW Ja
Nwmm. Bxom 2, MKJI 38 - uint64 RW Ha
06beM < Thopor, MKII 39 - uint64 RW Ha
O6bem Boabl > Tropor, MK 40 - uint64 RW Ha
O6paTrHbIil 00beM, MKJI 41 - uint64 RW Ha
O6beM BOIBL > Qmax, MKJI 42 - uint64 RW Ha
Nwm. Bxom 3, MKJI 43 - uint64 RW Ja
W, Bxom 4, MK 44 - uint64 RW Ha
DHEPrust OXJIaXKICHUS, KaJl 45 - uint64 RW Ha
Yacrora curnaJia Ha uMmil. Bxojge 1, mI'tr 46 - uint32 R N/A
Tabiuna 2: Cruucok apXuBHBIX KAHAJIOB

Kanan Homep Macka Tun

Ob1iee BpeMsi pabOThI, 1 1 0x00000001 float

Bpems paboTsl ¢ omubkaMu, I 2 0x00000002 float

Temmneparypa nogaqn, °C 3 0x00000004 float

TemnepaTypa ob6parku, °C 4 0x00000008  float

DHeprus oxJIaXKaeHns, ['KaJ 6 0x00000020 float

Temtosast sneprust, I'kait 7 0x00000040 float

O6bem Bobl/ TerIoHocuTe st, M3 8 0x00000080 float

O6partHbIil 06beM, M° 9 0x00000100 float

Wnvm. Bxox 1, M3 10 0x00000200 float

V. Bxox, 2, M3 11 0x00000400 float

Temmeparypa ycrpoiictsa, 2C 12 0x00000800 float

Copocsl / omubku (Pezucmp owubok) 13 0x00001000 uint1l6 + uintl6

O6bem Boapl < Tropor, Mm° 14 0x00002000 float

O6wem Boapl > Tropor, M3 15 0x00004000 float

06beM BoIbI > Qmax, M° 16 0x00008000 float

Ny, Bxox 3, m° 17 0x00010000 float

Wmm. Bxox 4, m® 18 0x00020000 float

MakcumasbHblil pacxo, M3 /41 19 0x00040000 float

Bpemst makcumasbaoro pacxoga UTC, ¢ 20 0x00080000 uint32

MuHIMATLHBIH pacxos, M° /4 21 0x00100000 float

Bpemst muanmasbaoro pacxoma UTC, ¢ 22 0x00200000 uint32

Jona morpebnenus npu pacxomaX oT Quin 10 Qi, % 23 0x00400000 float

Hons norpebienns npu pacxonax or Qi 10 Qn, % 24 0x00800000 float

Jons orpebiienns npu pacxonax oT Qn 10 Quax, % 25 0x01000000 float

Pacrmupennsiit #Ha6op omubox (Pezucmp owubor) 26 0x02000000 uint32

Temnosast sHEpPrUs, Kaa 33 - uint64

O6beM BOZIBI/ TEIIIOHOCUTES, MKJI 34 - uint64

1 Tun gocryma: R — Tonpko urenne, RW — 3ammce.
2 BammTa or 3amucu: N/A — ne npumenumo, [la — ecTs 3ammura.

NPOZOJIKAETCS Ha Creaytolleli cTpaHuue
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Tabauua 2 — npofosiXeHue C NpeabliayLleli CTpaHnLb

Kanan Homep Macka Tun

O6paTHbIil 06beM, MKJI 35 - uint64
v Bxox 1, MK 36 - uint64
Wwm. Bxom 2, MKJT 37 - uint64
06bem Boapl < Thopor, MKII 38 - uint64
O6bem Boapsl > Tropor, MK 39 = uint64
O6beM BoAbI > Qmax, MKJI 40 - uint64
Nwmm. Bxox 3, MKJI 41 - uint64
v, Bxox 4, MKJT 42 - uint64
MakcumaibHBIA pacxo, J1/9 43 - uint32
MunuManbHbLi pacxo, Ji/9 44 - uint32
O6beM BOJIBI/ TEILIIOHOCUTEIIS 38 TIEPUOJL, MKJI 45 - uint64
DHEPrusi OXJIAXKICHUS, KaJI 46 - uint64

28
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Pernctp ownbok

Pasmep 6uToBoro mosst perucrpa ommubok - 32 duta.

Peructp ommbok MOXKHO CIMTATH HECKOJIBKUMHI CIIOCODAMIT:
® DErucTp OmuboK B MEKYW UL 3HaUeHUAT (JOCTYIHBI JJisl YT€HUsT TOJBKO Miajmue 16 6ur)
e perucTp omubOK B MmapaMeTpax

® DErucTpbl HAKOILIEHHBIX OMMOOK 3a HEePHOJ B apXuBax (IOCTYHHbI JJisi YT€HHsl TOJbKO MJajiiue 16

6ur)

B Tabsuiie nano pekomeniyeMoe olucaHue perucrpa omubok. HekoTopbie yecTpoiicTBa MOTYT HCIIOJIB30BATD
CBOE OINCaHUE.

29
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Tabauna 1: Onucanue omubOK

Dnar Macka Onucatxue

ERROR_LOW_ BAT 0x0001  Hwuzkoe Hampskernue barapen

ERROR_DEV_OPEN 0x0002  BCKpBIT KOPIIYC BBIYHCIUTEIHLHOTO OJI0KA

ERROR_DEV_TEMP 0x0004  Temmeparypa ycTpoiicTBa BHE JOILyCTUMOIO JUAIla-
30Ha& 3HAYEHUI

ERROR _EEPROM 0x0008  Omubka BHYTpEHHEH mamsTh

ERROR_DEV RESET 0x0010  VYecrpoiicrBo cOpPOIIEHO /TIEpe3arpy2KEHO

ERROR_TEMP 1 0x0020  OmmbKa ompe/IeIeHnsT TEMIIEPATYPBI [TOIAYMH

ERROR_TEMP 2 0x0040  Omubka OIpe/IeIeHNsT TEMIIEPATYPBI 00paATKN

ERROR_TEMP_ DELTA 0x0080 PaznocTh Temiieparyp oTpuiiaTeIbHa WA BHE JO-
MyCTUMOTO JTNAIIA30Ha 3HATCHU

ERROR MAGNET 0x0100  Hanmuwme marmura

ERROR_FS 0x0200  Ommbka maTImKa 060POTOB KPBLILIATKH

ERROR_ BREAK 0x0400  Omwubka HaIUYIUS IPOPHIBA

ERROR_LEAK 0x0800  Omubka HaJIMYUs TPOTEUKN

ERROR_REVERSE 0x1000  Ommbka HaJMYUs OOPATHOTO MOTOKA

ERROR_GUARD_ ALARM 0x2000  CpabaTbIBaHEE CTOPOKEBOTO BXOIA

ERROR _OSCILLATING 0x4000  OGHapy:KeH IIyM Ha WMITYJIbCHOM BXOJIE

ERROR_SENTRY 0x8000  CpabaTbIBaHHE CTOPOXKA PACXOJA

ERROR _MSG LIMIT 0x10000 /locTHUrHYT JTUMUT BHEOUEPETHBIX COOOIICHIIT 32 TIe-
puoz

ERROR_PULSE OUT_ BREAK 0x20000 HeuncupaBHOCTD OJHOTO HJIM HECKOJIBKHUX HUMIIYJIbC-
HBIX BBIXOIOB

ERROR_NO_ FLOW 0x40000 Pacxoj TemIoHOCUTEIsT OTCYTCTBYET

ERROR_FLOW_RANGE 0x80000 Pacxoj TerioHOCUTEJsT HUXKE MUHUMAJBHO JIOITY-

ctrmoro (Qmin) wiIu BbIllle MAKCHMAJIBHO JIOIYCTH-
Moro 3HaveHust (Qmax)
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[NapameTpbl
TTapameTpsl MOTYT OBITH CUNTAHBI WM 3AMUCAHBI (DYHKITUSIMU:

e 0z0A Umenue napamempa

e (0x0B 3Banucv napamempa

o (x11 Umenue HECKOALKUL NAPAMEMPOS

e (12 Banucvt HECKOADKUT NAPaMEMPOs

5.1 OcHoBHble napameTpbl
Tabsmna 1: Crincok OCHOBHBIX ITApaMeTPOB

HaseaHue Homep  Tun Hoctyn® 3% 1 Zawumra® 33 2
Adpec 0x0002  uint32 RwW Ha
Pesusus naamo. 0x0004  uint8 R N/A
Bepcusa 110 0x0005  uint32 R N/A
Pezucmp owubor 0x0006  uint32 R N/A
Koauvecmso copocos 0x0007  uint32 RW Ja
IHoanas sepcus 110 0x0009  uint32 R N/A
Hanpsaoicenue bamapeu 0x000A  uint16 R N/A
Hoernmudgurxamop yempoticmea 0x000F  String[40] RW Ia
Mecmo ycmanosru 0x0011  uint8 RW Ha
Kosppuvyuenm npomouku 0x0013  float RW Ha
Obwee epems padbomovi 0x0018  uint32 RW Ha
Bpems pabomu ¢ owubkamu 0x0019  uint32 RW Ha
Crxopocmob onmuueckozo unmepgpetica 0x0032  uint32 RW Ha
Hruyuanusayus npovecca obnosaenus 110 0x0033  uint8[8] w N/A
Peotcum asmoonpedeserus, mpybonposoda 0x003E  uint8 RW Ha
Ceputinods nomep MK 0x003F  uint8|[§] R N/A

MPOAOJKAETCA HA CNIEAYIOWER CTpaHuLe
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Tabauua 1 — npogosixeHue C NpeabliayLieli CTpaHnub

HasBaHue Homep  Tun Hoctyn' 3awmTa’
Tun npubopa 0x0040  uint32 RW Ha
Tun unmepgetica 0x0041  uint32 R N/A
NFC 0x0042  uint8 R N/A
Yacosot nosac 0x0043  int32 RW Her
Eounuubt uamepenus anepauu, 0x0044  uint32 RW Her
Tun axpara 0x0045  uint32 RW Her
Murumanvrasn dT 0x0046  uint32 RW Ha
Tmun 20pauets 600vi 0x0047  uint32 RW Ha
Dy 0x0048  uint32 RW Ha
Kod Qn menaocuémuura 0x0049  uint32 RW Ha
T00 svinycra 0x004A  uint32 RW Ha
Jama nosepxu 0x004B  uint8[4] RW a
Koauuecmeso u mun damyuxos 06opomos 0x004E  uint32 RW Ha
Tucmepesauc Kpvlavuamxy 0x004F  uint32 RW Ha
Maxcumanrvran dT 0x0050  int8 RW Ha
Koppexuua epemeru 0x0051  int32 W Her
Pasmep memponozureckozo acyprana 0x0052  uint32 R N/A
Pasmep cucmemmozo sicyprana 0x0053  uint32 R N/A
Pasmep obwezo orcyprana 0x0054  uint32 R N/A
Munexc nocaemueit 3ammcn merposorndeckoro xkKypuaia  0x0055  uint32 R N/A
Wunexc noceaHeil 3ammucu CUCTEMHOTO 2Ky pPHAJIA 0x0056  uint32 R N/A
Wunekc nociieiaeit 3anucu o0IEro KypHaa 0x0057  uint32 R N/A
Kaaubposka Qmin 0x0061 float RW Ha
Kaaubposra Qt 0x0062  float RW Ha
Kanaubposka Qn 0x0063  float RW Ha
Kaaubposka Kmin 0x0064  float RW Ha
Kaaubposxra Kt 0x0065  float RW Ha
Kaaubposra Kn 0x0066  float RW Ha
Kaaubposra Qmoml 0x0067  float RW Ha
Kanaubposra Qnon2 0x0068  float RW Ha
Kanaubposra Qnon3 0x0069  float RwW Ha
Kaaubposra Qumond 0x006A  float RW Ia
Kanubposra Kmoml 0x006B  float RW Ja
Kaaubposra Koom2 0x006C  float RW Ha
Kaaubposra Koomn3 0x006D float RW Ia
Kaaubposra Knomd 0x006E  float RW Ha
Mazrnummviic mun KpvAGLaGmKY 0x006F  uint32 RW Ha
ITomox npopwea, i1/ 0x0070  uintl6 RW Her
Bpemasa npopuisa, ¢ 0x0071  uintl6 RW Her
ITomox npomewxu, a/9 0x0072  uintl6 RW Her
Bpems npomewxu, ¢ 0x0073  uintl6 RW Her
Homunanrvras émrxocms bamapeu 0x0074  uint32 RW Ha
Hszpacrodosarmas Emrocmsb 0x0075  uint32 RW Ha
Pasmep wacosozo apxrusa 0x0077  uint32 R N/A
Pasmep cymovurnozo aprusa 0x0078  uint32 R N/A
Pasmep mecaurnozo aprusa 0x0079  uint32 R N/A
Wunexc mocrenne 3aMucu 9acOBOTO apXUBa 0x0080  uint32 R N/A
Wunekc mocsieiHelt 3amucu CyTOTHOTO apXUBa, 0x0081  uint32 R N/A
WNHpekc mocieaHel 3amucu MECTIHOTO apXuBa, 0x0082  uint32 R N/A
Qmax, /4 0x0083  uint32 RwW Ha

NPOAOJIKAETCS Ha creaytowleli CTpaHuue

5.1. OcHoBHble napameTpbi
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Tabauua 1 — npogosixeHue C NpeabliayLieli CTpaHnub

HaseaHue Homep  Tun Hoctyn' 3awmTa’
Qn, /4 0x0084  uint32 RW Ja

Qt, a1/ 0x0085  uint32 RW Ia
Qmin, j1/4 0x0086  uint32 RwW Ha
Ilena obopoma yrazamens MHU/T-unmepdetica 0x0087  uint8 RW Ha
Emrocms cuémiozo mexanusma 0x0088  int8 RW Ha
Kaaubposxa MUJ] cencopa 0x0089  uint8 W% Ha
Iena umnyavcrozo evixoda MU U 0x008A  uint16 RW Ha
ROM adpec yempoticmsa 0x008B  uint64 RW Ha
Munumarvnas OAUMessHOCmb 0MEYMCEMeEus, pacroda 0x008C  uint32 RW Her
ITopo206vitl 065EM CPABAMBIBAHUA CTMOPOIHCA 0x008D  uint32 RW Her
Cepsuchvili napoas 0x017F  uint64 W% Her/Cepsuc

Anpec

CereBoil ajipec ycTpoiicTBa Ha IIMHE, OOBIYHO COBIAJAET C MJIAAIIUMU 8 uMpPaMy CEPUITHOIO HOMEPA.
Honycrumble 3uadenus or 0 g0 99999999. IlpuMenenne HOBOTO ajipeca BBITTOJTHSIETCS TOJBKO IMOCTE
OTIPABKU OTBETA HA KOMAHJy 3aIllCU ITOrO IMapaMeTpa.

PeBususa miaThH
Tlopsinkosbrit HoMep peBusun, HauwHas ¢ 0. [loHOe Ha3BaHME PEBU3WH CM. B IOKYMEHTAIINN Ha, TTPUOOP.

Bepcusa II0
Bepcus npomusku B dopmare MAJOR.MINOR. Hanpumep snauenue 307 sro Bepcus v3.7.

KommgecTBO cbpocos
KommrgecTBo cbpocoB cueTdnka

llonnas Bepcusa 10
Bepcus npomusku B dopmare 0xXXYYZZZZ, ne XX (0 - 255) - MAJOR, YY (0 - 99) - MINOR,
2777 (0 - 65535) - PATCH. Hanpumep: 0x051A000A = v5.26.10

CemaHTHKa BepCUH:
e MAJOR - usmeHeHne peBu3uu MpubOpa U MOXKET COBIIAJATh C HEil

e MINOR - nobasnenue/ynasenne byHKIMOHAIHLHOCTH, U3MEHEHUs B II0JIb30BATEILCKOM HHTED-
deiice. Bepcuonuposanue dsbp mapamerpos onupaercs Toibko Ha MAJOR.MINOR.

e PATCH - upoune ucnpasjenus

Hampsixenue 6aTapen
Hanpsizkenue 6arapen B MHJIIHBOJIBTAX

UnerTundpmraTop ycTporcTBa
Wnentudukarop ycrpoiictsa B ceppucax Jlexkact.

MecTo ycTaHOBKE
0 = na obparke, 1 = Ha mopmaromeit Tpybe. Heyib3st 3ammcarh, ecjii BKJIFOYEHO aBTOMATHIECKOE OIIpe-
JesieHne TpyOOoIpoBoIa.

KoadpdummueHT IpoTOYKH
Snauenne B juanazone 0 < coeff <= 0,12

O6mee BpeMa paboTh
B gacax

1 Tun gocryma: R — Tonpko urenne, W — Toimbko 3amuch, RW — ureHme u 3amucs.
2 BammTa ot 3amuc: N/A — we npumenumo, Jla — ects samura, Her — Her samuTtsi, CepBUC — JOCTYI Ha 3aIIMCh Pa3pelIeH
[10CJIe 3AIIUCU CEPBUCHOTO HAPOJIs.
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BpemMa paboTh c ommbramm
B gacax

CKOpPOCTBL OITHYECKOTO uHTepdeiica
Homycrumbre 3aagenus: 600, 2400. [Ipumenenne HOBOro 3naveHns: CKOPOCTH BBITIOJIHAETCS TOJIBKO IIOCJIE
OTIIPABKHU OTBETA HA KOMAHJIy 3aIICU 3TOrO IapaMeTpa.

Vuunuanusanusa nporecca obmosnerusa 10
apoJIb JIJIsi OOHOBJIEHUST 8 GaiT

PexuM aBTOOmIpeneneHus TpybompoBoza
0 = BBIKJ, 1 = BKJI.

Cepuiirnit HOMep MK
CepuitHblii HOMEDP MUKPOKOHTPOJLIIEPA

Tun mpubopa
e 0 = CTK MAPC NEO (HM)
e 1 = CTK MAPC NEO (WM)
e 2 = CTK MAPC NEO (WM2T)

e 3 — iWAN RS

e 4 — iWAN NB-IoT
e 5 — MII RS

e 6 — PMI NB-IoT
o 7= MUIN

e 8 = CTK-Y

e 9 = iWAN LoRaWAN
e 10 = PMU LoRaWAN
e 11 = PMU RS

e 128 = Bootloader

Tun muTepdeiica

Tun unrepdeiica y yerpoiicrs Tuna 0 (HM), 1 (WM), 2 (WM2T):
e 0 = Ge3 unrepdeiica
e 1 = RS-485 + Imp
e 2 = LoRaWAN
e 4 = RS-485 + 4Imp

NFC
0 = He ycTaHOBJIEH, 1 = yCTaHOBJIEH

Munumaneraa dT
Pasnauma temmeparypsr Mexay momadeir m obpaTkoit B rpasgycax llembcus, HUXKe KOTOpOi Oymer 3a-
dukcuposana omubKa B pesKuMe U3MepeHus TellioBoit aneprun. Jduanazon snadennit ot 0 go +8 °C.

TMuH Topsdel BOmH
Temmeparypa B Tpajaycax Llenbcus, Huzke KOTOPOil Boga OyIeT CInTaThCs XOI0qHoM. Jnanason sHade-
uuit or 1 mo 100 °C.
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> JlnaMeTp yCIOBHOTO MPOXO/Ia CUETUNKA!:

e 0 =15 MM

e 1 =20wMm

e 2 =25MMm

e 3 =32MMm

o 4 =40 Mmm

e 5 =50 MM

e 6 =65 MM

o 7 =80Mm

e 8 =100 MM
e 9 = 150 Mm
e 10 = 200 MM

Kom Qn Temmocuéruymka

e 0=0.6M3/q
e 1=1.0wm3/q
e 2 =15wm3/u
e 3 =25mM3/q

Torn Bmmycka
T'ox magunast ¢ 2000

JlaTa moBepKu
4 Gaiita (4ac-JIeHb-MEeCSII-TO/)

YacoBo#l mosic
SHaveHue B yacax B quana3one -12 .. 14. ITo3BoJisieT m3MeHUTH BpeMsi Ha, yCTPOCTBE 6e3 HEOOXOUMOCTH
HCIIOJIb30BaHUA KOMaHALI (105 3anucy cucmemiozo epemeni.

EnvHums u3MepeHUs 3HEPTUU
C 1OMOIIBI0 9TOTO TApAMETPa M3MEHSIETCsI MOPSIIOK OTOOpayKeHWsT €JIUHUI M3MEPEHHs] SHEPTUU Ha
JUCIIee TelyIocYeTInKa:

e 0 = I'kasnr/M/Ix/kBr*u
o 1 = MJ/Ix/T'kan/kBr*u
e 2 = gkBr*u/MJIx/Tkan

Tun sxpana
0 = Kupunnuna, 1 = Jlarunuma

Konu4ecTBO ¥ TUN LATINKOB 060OpPOTOB
0 = omun udpoBoii, 1 = oxuH aHAJOTOBBIH , 2 = /Ba MUMPOBBIX, 3 = JIBa AHAJIOTOBBIX

TucTepesuc KphibYaTKHU
Hactpoiika rucrepesuca Jijisi aHAJIOrOBBIX JATYUKOB 00oporos. JInanazon or 1 mo 255.

Makcumansrag dT
Pasuauma remmneparypsl Mexkay mogateil u obparkoit B rpagaycax llesbcus, Bbiliie KOTOPOit Oymer 3a-
dukcrpoBana omuOKka B PeKMMe U3MEPEHUs dHepruu oxyaxkaeaus. Junanazon 3uadennit ot -8 10 0.
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Koppexkius BpeMeHH
SHavenne B cekyHax B muamnasone -60 .. 60. Orpanudenue Ha 3alMCh OJUH pa3 B CyTKU. FEcim Kop-
PEKIUsl B 9TUX CyTKaX yKe IMPOU3BOMIACH, TO cYeTdnK BepHET omubky VALUE_OUT_OF _RANGE_ERROR.
Ecnu 3navenne koppekiuu 60IbINe YKA3AHHBIX MIPEJIEIOB, TO CIETINK CKOPPEKTUPYET HA MaKCAMAJIb-
HOe 3Ha4YeHUe B 3TUX IIpejiesiax.

Pa3sMep MeTPOJOTHYECKOTO XypHala
MaxkcnMaIbHOE KOJMYECTBO 3aliceil B MeTPOJIOTIYECKOM Ky PHAJIE.

PasmMep cumcTeMHOTO XypHamIa
MaxkcuMasbHOEe KOJMIeCTBO 3aIuceil B CHCTEMHOM 2KyPHAJIe.

PazmMep obmero xypzana
MaxcuMaIpHOE KOJIMYECTBO 3alllCeil B OOIIEM KypHAJIE.

Kanubposka
e Qmin, Qt, Qn, Quonl, Quon2, Qmon3, Qaomd — pacxojpl B JIUTPpaX B dac

e Kmin, Kt, Kn, Kmonl, Kmon2, Kmon3, Kmond — KoOppeKTHPOBKH OCHOBHOTO KO3 duIiineHTa B
nporenTax ¢ Togroctsio 0,1%

MarHUTHB TUN KPHIbYaTKA
0 = 2 momioca, 1 = 4 momioca

[loTox mpopnBa
Pacxoz B surpax/4dac, nmo-ymosrdanuio 120 (cM. takzxke Peeucmp owubor).

Bpema mpopeBa
Bpewms B cexynuax, mo-ymoadanuto 3600 (cm. takzke Pezucmp owubork).

[loTox mpoTeuknu
Pacxoz B surpax/4ac, nmo-ymosdanuio 30 (eM. Takxke Pezucmp owubok).

Bpema mpoTeuku
Bpewms B cexynuax, mo-ymoadanuto 7200 (cm. takzke Pezucmp owubork).

HoMuranbpHas €MKOCTL 6aTapen
MKA*q

UspacxomoBanHas &MKOCTD
MKA*q

PasmMep wacoBoro apxmsa
MaxkcuMasbHOE KOJIMYECTBO 3alliCeil B YACOBOM apXUBE.

PasMep cyTouHOTO apxmupa
MaxcrMabHOE KOJIMYECTBO 3aluceil B CyTOYHOM apXUBe.

Pasmep MECHAYHOT O apXuBa
MakcumaabHOe KOJIMYECTBO 3AIIUCENR B MECSIHOM apxXuBe.

llera obopora ykasarens MUJl-unTepdeiica
e 0-0,0001 M3/06

1- 0,001 m3/06

2 - 0,01 mM3/06,

e 3-0,1 M3/06,
e 4-1m3/00,
o 5-10 M3/06
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EMKOCTHE CYETHOTO MeXaHU3Ma
Crenennb 10-TM MaKCHMAaJbLHOIO 3HAYEHHUSI WHIUMKATOPA CYETHONO MEXaHU3Ma B MO Hanpumep, mpu

99999,999 sHauenue = 5.

Kamubposka MUl cercopa
JIt060e HeHysIeBOE 3HAUEHUE. BBITOMHAETCS TOJBKO Ha CHITOM CO CUETUYHMKA YCTPOUCTBE.

llera uMnynbcHOTo BHxozma MU U
1 .. 1000 KosimuectBo oboporos MU cencopa Ha 1 BBIXOIHON MMILYJIBC.

ROM azpec ycTpoicTBa
ROM (1-Wire) anpec ycrpoiicrsa, uucio crapmumM Gaiitom Buepéz (eciim He CKOHMUIYpUPOBAHO, TO
Bosspamaercsd sHadenne OxHTHHTHT).

MunuManmbHAA IIMTEIBHOCTb OTCYTCTBHSA pacxona
MunuMaJibHas JJIUTEIHHOCT OTCYTCTBUS JIJIS aKTUBAIMK cpabaThiBaHus cTopoxka (B dacax). 0 BbI-
KJII09aeT (DYHKITUIO OMOBEINEHUs O TOSBICHUN PACXOJIA.

IloporoBil 06bEéM cpabaTHBaHWSA CTOPOXA
IIoporoselit 00bEM B JIUTpax, HEOOXOIUMBIN Il CpaOaThIBAHUA CTOPOXKA. 0 BBIK/IIOYAET (DYHKIIIIO
OIIOBEIIICHUA O IOABJICHUU PAaCXOJa.

CepBUCHEHI Tapoib
[Mapons jist pa3dbIOKUPOBKY U3MEHEHHUsT TAPAMETPOB OTMEYEHHBIX B JJaHHOl crienudukarym Kak Cep-
Buc. bes WP szanuceiBaercst cam maposib. C WP 1pou3BosiTCsl MOIBITKY BBECTH IAPOJIb ¥ PA3PEIIUTh
3aIlMCH BBINIEYKA3aHHBIX [TaPaMeTPOB.

HocTyn 3aKpbIBaeTcs Yepe3 1 MUHYTY ITOCJIe 3aIIUCH BEPHOTO TIAPOJIS WJIH ITOCTIE 3AITUCH HEITPABUILHOTO
TapoJIst.
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5.2 Mapametpbl LoRaWAN

Tabmuna 2: Cniucok LoRaWAN mapamerpos

HasgaHue Homep  Tun Ooctyn'  3awwmTa’
ADR 0x0110 uint8 RW Cepsuc
Ilodmseporcdenue naxemos 0x0111 uint8 RW Cepsuc
RX1 Delay 0x0112 uint8 RW Cepsuc
Join Delay 0x0113 uint8 RW Cepsuc
NbTrans 0x0114 uint8 RW Cepsuc
Yacmommnwviii naan 0x0115 uint8 RW Cepsuc
Bepcus cnevugpurayuu LoRaWAN  0x0116  uint8 RW Cepsuc
Memod axmusauyuu 0x0120 uint8 RW Cepsuc
DevAddr 0x0121 uint8[4] RW Cepsuc
Nwkskey 0x0122 uint8[16] RW Cepsuc
AppSkey 0x0123 uint8[16] RW Cepsuc
DevEUI 0x0125 uint8[8] RW Cepsuc
AppEUI 0x0126 uint8[8] RW Cepsuc
AppKey 0x0127 uint8[16] RW Cepsuc
Yacrora RX2 0x0150 uint32 RW Cepsuc
Yacrora Nel 0x0151 uint32 RW Cepsuc
Yacrora Ne2 0x0152 uint32 RW Cepsuc
Cepsuc
Yacrora Nel6 0x0160 uint32 RW Cepsuc
AdrAckLimit 0x0161 uint16 RW Cepsuc
AdrAckDelay 0x0162 uint16 RW Cepsuc
DefaultDR 0x0163  uint8 RW Cepsuc

ADR
ITapamerp gy ynpasienuss Adaptive Data Rate:

e 0 = oTKJ

e | = BKJI
llonTBepXAeHVE IAKeTOB

e 0 = unconfirmed uplinks

e 1 = confirmed uplinks

RX1 Delay
SajiepKKa MeXK/Iy OKOHYaHHeM Iepejadn u HadajgoM RX oxkHa B cekyHzax. Bo3MOXKHbBIE 3HAYEHUS
1..15. Ilo-ymosmuanmio 1.

Join Delay
SazepxkKa Mex Iy oKoHUaHueM Tepejadn JoinReq n naganmom RX okna B cekyHmax. Bo3amoxkubie 3ua-
venus 1..15. Ilo-ymomrganuio 5.

NbTrans
KosmmaecTBo MOBTOPOB makeTa MpU OTKJIIOYEHHOM IIOJITBEPXK/IEHUU I[TaKeTOB. BO3MOXKHBIE 3HAYEHUS
1..15. Tlo-ymosraanuio 1.

YacToTHHE IIaH

1 Tun gocryna: R — ronbko urenne, W — Tosbko 3amuch, RW — uTeHue u 3aIucCh.
2 Bammra or 3amucu: N/A — me npumennmo, Jla — ects 3amura, Her — mer samursr, CepBuUC — JOCTYI Ha 3aIMCh PA3peIneH
[OCJIe 3AIMCH CEPBUCHOTO M1apOJIs.
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e 0 = RU864 (m0-ymosrganuo)

e 1 = EUS6S

e 255 = Hacrpausaemsiii (M. nmapamerpst 0x0150 - 0x0160)
Bepcua cnenmpukanuu LoRaWAN

e 0 = 1.0.2 (cunxponusanusi BpeMenu uepes uepe3 Application Layer clock sync)

e 1 = 1.0.3 (cunxponuzanus Bpemenu depes MAC komany) Io-ymomruanuio 1.
MeTonm axTuBanuu

e 0 = OTAA

e 1 = ABP

DevAddr
Maccus u3 4-x Gaiit, epsbiit 6aitT coorBercTByer NwkID.

AdrAckLimit
Bosmoknbie 3navenus 1..32768, mo-ymomauanuio 64

AdrAckDelay
Bosmoxknbre 3nagenns 1..32768, mo-ymomdanuio 32

DefaultDR
DR no-ymoJsrianuio, KOTOpheIil TakKe Hcosb3yercs npu orkiaodeHHoM ADR. Bosmoxknble 3HadeHmst
0..5. ITo-ymosrganuto 0.

5.3 lNapameTpbl npoBogHOro nHtepdeiica

Tabsura 3: Crnrcok mapaMeTpoB IIPOBOTHOIO MHTEpGeiica

HasBaHue Homep  Tun Ooctyn® %1 amura® 0 2
Cropocmsv nopma RS-485 0x0008 uint32 RW Her
Iena umnyavcrozo exoda 1 0x0020  float RW Ha
Iena umnyavcrozo 6xoda 2 0x0023  float RW Ha
Lena umnyavcrozo exoda 3 0x0024 float RW Ha
Lena umnyavcrozo exoda 4 0x0025 float RW Ha
Iena umnyavcHozo 6vixoda 0x0026  float RW Ha
JlaumenvHocmy 6bix00H020 UMNYADLCG 0x0027  float RW Ha
Cuznan, Komopuiti neobxrodumo evdasamv Ha umn. eévixod 0x0028  uint32 RW Ha
Hopmaavroi yposens cmoposicesoz2o 6xoda 0x0029 uint8 RW Cepsuc
Bpems dusvmpa anwmudpebdesza Bx.1 0x002a  uint32 RW Cepsuc
Bpems gusvmpa anmudpebesza BX.2 0x002b  uint32 RW Cepsuc
Bpems gurvmpa anmudpebesza BX.3 0x002c  uint32 RW Cepsuc
Bpems gurvmpa anmudpebesea Bx.4 0x002d  uint32 RW Cepsuc
Kongueypayus exodos 0x0030  uint32 RW Ha
Konguzypayus evixodos 0x0031 uint32 RW Ha
M-Bus azgpec ycrpoiicTBa 0x004C uint8 RW Her
IIposepka UMNYAbLCHO20 6bIT00A 0x004D uint32 W Ha
Emkocmo cuémnoeo mexanusma Bx.1 0x0090  uint8 RW Cepsuc
Emkocmv cuéminozo mMexanusma BX.2 0x0091 uint8 RW Cepsuc
Emrocms cuémmozo mexanusma BX.3 0x0092  uint8 RW Cepsuc
Emrocmv cuémmozo mexanusma Bx.4 0x0093  uint8 RW Cepsuc

MPOLO/IKAETCS Ha ClefytoLeil CTpaHnLe
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Tabauua 3 — npofosikeHne C NpeabliayLieli CTpaHnub

HaseaHue Homep  Twun Hoctyn' 3aumTa’
HIym 6 uMNysbCHL KAHaAQX 0x0094 uint32 RW Her
IHouck ycmpoticme 0x0190 uint8 W Her
Adpec yempoticmea 1 0x0191 uint32 R N/A
Adpec yempoticmesa 2 0x0192 uint32 R N/A
Adpec yempoticmsa 3 0x0193 uint32 R N/A
Adpec yempoticmsa 4 0x0194 uint32 R N/A
Adpec yempoticmesa 5 0x0195 uint32 R N/A
Adpec yempoticmsa 6 0x0196 uint32 R N/A
Adpec yempoticmesa 7 0x0197 uint32 R N/A
Adpec yempoticmsa 8 0x0198 uint32 R N/A

CropocTts mopta RS-485
Bosmoxnnie 3uatenns 600, 1200, 2400, 4800, 9600. ITpumenenne HOBOro 3HAYMEHUsT CKOPOCTU BBITIOJ-
HeeTcs TOJIBKO II0C/Ie OTIIPaBKU OTBeTa Ha KOMaHJy 3alllCU 3TOI'O IIapaMeTpa.

lleHa UMIYIBLCHOTO BXOZA
WNarepsan Bozmoxkubix 3uadennii or 0,0001 1o 6,5536 m3

llera WMIyIBCHOTO BHXOZA
0.001..999.999 Mxkas mig remtocderunka / 1.0..999.999 i1 qyia BogocueTInKa

,Z[JII/ITGJIBHOCTB BRIXOOHOT'O HMMIIyJIbCa

Ot 10 mo 65535 mc
CuTHAJ, KOTOpHN HeobXOOUMO BHIABATh Ha MMII. BHXOZ
e () — TeryioBas SHEPIUA
e 1 — 00BEM TEILJIOHOCUTEJIS
HopManbHEE ypOBEHb CTOPOXEBOTO BXOZLA
e () — HOPMAaJIbHO PA30OMKHYTHIN
e 1 — HOpPMaJIbHO 3aMKHYTHIN

Bpema ¢unbTpa amTHApebesra

Ot 0 mo 1000 mc

Ecnu Bpems antuapebesra pasao 0, TO JJIsd IMOACYETA UMITYJIBCOB MCIOJb3yeTCs aJrOPUTM 0e3 ydéra
anTHIpebe3ra

Kondpurypamnus BXOZLOB
e 0 = orku (pexkum paborel uepe3 1-Wire miis PMIN)
e 1 = BKI
Konpurypamus BHXOLOB
e ) = oTKZ
e 1 = RS485
e 2 = M-Bus

e 3 = Imp (uMIy/IbCHBIA BBIXOM)

I Tun mocryma: R — tonbko urenue, W — Tos1bK0 3amach, RW — urenue u 3aImuch.
2 BammTa or 3amucu: N/A — ne npumenumo, Jla — ects 3ammura, Her — mer sammrs1, CepBuUC — JOCTYI Ha 3aIUCh Pa3perneH
II0CJIe 3AIMCU CEPBUCHOIO APOJIs.
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e 4 = RS485 + Imp

HpOBepKa UMIIyJIBCHOT'O BBHXOZA
ITozBomger TIPOBEPUTH HAJIMINE BBIXOIHOTO UMITYJIbCa BO BpEMd TeCTa pa3beMa. Banucars a1000€ 4ucIo.

EMrOCTD CuéTHOrO MexaHmM3Ma
Konmvectso 3Hauammx mudp MHANKATOPA CUETHOTO MexaHm3Ma. Bosmoxubie 3Hauenus ot 1 (0-9) mo
9 (0 - 999999999), no-ymosrganuto 8.

llyM B MMIyIbCHHX KaHAJIax
BuroBas mMacka Hanudus OOHAPYKEHHON ONIMOKHU 3allyMJIEHHOCTH UMILYJIBCHOIO BXOHa (M3MeHeHue
curaasia 6ojee 8 pa3 JJIUTEIBLHOCTHIO MEHee yCTAHOBJIEHHOIO Bpemenu aHTupebesra). Omubku cOpa-
CBIBAIOTCSI 3AIIMCHIO IIPOU3BOJIBHOTO 4ncya B peructp. - 0x1 - kanamn 1 - 0x2 - kanasa 2 - 0x4 - xkanan 3
- 0x8 - xanam 4

[louck ycTpo#cTs
IIpu 3anmcu ar060T0 3HAYEHUST TPOU3OUIET OOHOBJIEHNE CIUCKA MTOJKJIIOYeHHBIX 110 1-Wire ycrpoiicTs.

Anmpec ycTpoiicTBa
CepuiiHblit HOMep MOJKII0UeHHOTO 110 1-Wire yeTpoiicTBa, 9ucIo MIaImmM GaiiToM Brepé (ipu HemoI-
KJIIOYEHHOM YCTPOiCTBe Bo3Bpainaercs suadenue OxfIHII).

5.4 lNapametpbl NB-loT

Tabauna 4: Crucok NB-IoT napamerpos

HasBaHue Homep  Tun Doctyn® %1 3aumra® 4% 2
Tun asmopusavyuu nodkaouenus x cemu  0x016C  uint8 RW Cepsuc
Jlozun nodkatovernuan K cemu 0x016D  String[32] RW Cepsuc
Hapoav nodkarovwenus x cemu 0x016E  String[32] RW Cepsuc
Macxa wacmommnoix duanazonos LTE 0x016F  uint32 RW Cepsuc
Hrgopmavus o NB-IoT modyae 0x0170  String[242] R N/A
Tun cepsepa 0x0171  uint8 RW Ha
Cnocob nodkmouenus 0x0172  uint8 RW Cepsuc
Dopmam coobuierui 0x0173  uint8 RW Ha
APN nodkarowernus 0x0174  String[127] RW Cepsuc
Adpec/IP MQTT cepsepa 0x0175  String[242] RW Cepsuc
Ilopm MQTT cepsepa 0x0176  uint16 RW Cepsuc
Jlozur om MQTT cepsepa 0x0177  String[63] RW Cepsuc
Iapoav om MQTT cepsepa 0x0178  String[63] W Cepsuc
Tatimaym nodkaovenus x cemu 0x0179  uintl6 RW Ha
IMEI 0x017B  uint64 R N/A
IMSI 0x017C  uint64 R N/A
T3412 0x0183  uint32 RW Cepsuc
T332/ 0x0184  uint32 RW Cepsuc
ICCID 0x0185  String[2l] R N/A
Pexonguzypayus modyas 0x0186  uint8 W Her
Cunxporusauus 4acosoz0 noaca ¢ cemwvro  0x0188  uint8 RW Cepsuc
THosuyusa xonua no2a 0x0189  uint32 R N/A
Ipsamoe ynpasaerue modysem 0x018A  uint32 W Ha
Kanan nybauxayuu MQTT 0x018E  String[242] RW Cepsuc
Kawnan nodnucku MQTT 0x018F  String[242] RW Cepsuc
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Tun aBTOpU3alUU IIOAKJINYEHUA K CETHU

0 - Her
1- PAP
2 - CHAP

Jlorun IIOOKJIINYEHUA K CeTHu

Jloruu INOJAKJ/IIOICHUA K TOYKE JOCTYIIA.

I'Iaponb IIOOKJIIIOYEHNA K CeTH

Hapom; IIOAKJ/JIIOYCHUA K TOYKE JOCTYIIa.

APN momkiandYeHUs
HazBanue Touku pocryna kK cetu. He MokeT OBITH ITyCTHIM.

Anpec/IP

MQTT cepsepa

Anpec MQTT cepsepa. He MoxkeT OBITH IIyCTBHIM.

[lopt MQTT cepmepa

ITopr MQTT 6pokepa, obbraro 1883.

Jlorun ot

MQTT cepsepa

Jlorun wim nms nosib3oBaTess ayisa apropusarun #a MQTT cepBep, MoxkeT OBITH ITyCTHIM.

[Tapons ot MQTT cepsepa
ITaposb gyis apropusaruu #a MQTT cepBep, MoKeT OBITH ITYCTHIM.

Macka wacTOTHHX Ouamna3oHoB LTE

0x00000001 - momoca 1
0x00000002 - momoca 2
0x00000004 - nostoca 3
0x00000008 - momnoca 4
0x00000010 - momoca 5
0x00000020 - momoca 8
0x00000040 - momoca 12
0x00000080 - momoca 13
0x00000100 - momoca 17
0x00000200 - momnoca 18
0x00000400 - momoca 19
0x00000800 - momoca 20
0x00001000 - nosoca 25
0x00002000 - nosoca 28
0x00004000 - momoca 66
0x00008000 - momoca 70
0x00010000 - mosoca 85

I Tun mocryma: R — tonbko urenue, W — Tos1bKO0 3amach, RW — urenue u 3aImich.
2 BammTa or 3amucu: N/A — ne npumenumo, Jla — ects 3ammura, Her — mer sammrsr, CepBuUC — JOCTYI Ha 3aIlUCh Pa3perneH
IIOCJIe 3AIMCU CEPBUCHOTO IAPOJIH.

5.4. Mapametpbl NB-loT
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B ciyuae, eciin 3aman 0, To paspernaTcs BCe MIOJIOCHI.

Nudopmarusa o NB-IoT mozyine
Conepxkut Bcio uHMOpMAIUo 0 Moayiie depe3 Komauay ATIT

Tun cepsepa
e 0 = MQTT
e 1 = LWM2M

Cmocob moIxiodyeHus

o 1 =1Pv4
e 2 = IPv6
o 3 = IPv4v6
e 4 = Non-IP

®opMaT coobmeHUi
e 0 = Decast
e 1 = MTS

TaiiMayT NOOKIOYEHUS K CETHU
ITapameTp /151 orpaHuveHns BpeMeHHU MOJK/II0UeHns K ceTu B auana3one ot 60 mo 300 cek, mo yMoJ-
qaauio 120 cek.

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

T3412
Periodic TAU gnga PSM 8 GSM mogyste. lomycrumMble 3HAYEHNST CMOTPU B JIOKYMEHTAIMHA Ha COOTBET-
CTBYIOIIUAI MOJYJIb.

T3324
Active time gus PSM B GSM mopyiste. lonycrumble 3HAYEHUs CMOTPY B JIOKYMEHTAIUU HA COOTBET-
CTBYIOIIUI MOJLYJIb.

CHHXpOHU3AIWs YaCcOBOTLO [OSCA C CEThI
e () = oTKJI
® HEHYJIEBOE 3HAUCHUE = BKJI

Peronpurypanusa mMomyns
Komanma ma pekoHdUryparmio MOmyas cOpachiBaeT (pjrar TOro, 9TO MOIY/Ib OB CKOH(MUTYPUPOBAH
7 BBI3OBET IIpOIlecC KOHMUTrypannun eie pa3 npu ciemyiomnieil mepenade. J[s BBITOTHEHNS KOMAaHIIbI
HyKHO 3anucarb 0x01.

Mlo3umms KOHIA Jora
Jlor obmenust ¢ NB-IoT momymem mpeacrasisier coboit kombueBoit 0ydep. losunus konma jora —
HOPsIZIKOBBIN HOMep Gadita oT Hadada Jora (or () re KOHYaeTcs HOCJeIHsIsl, caMasl CBexKasl, 3allCh.

[lpaMoe ympaBlleHHEe MOZLyIIeM
KOMAaH/Ibl yIIPaBJIeHUs MMHAMU U [HUTAHUEM MOJLYJIs:

e 0x01 — mojaTh nMUTanWe Ha MOJIYb,

e 0x02 — OTK/IIOYNTDH NUTAHUE MOMYJIS,
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e 0x03 — copocutb Momysb yepe3 ud RESET.

Kaman ny6aukanum MQTT

Nmsa xkanasta JJId OTIIPaBKU JAaHHBIX Ha CEpBeEp. He moxer ObITH IIyCTBIM.

Kaman mommmcku MQTT

NMmsa kanama s Moy <eHns: JaHHbIX OT cepBepa. He MoKeT OBbITH MyCThIM.

5.5 Paguno napameTtpbl

Tabsmna 5: Criucok pajuo mapamMmeTpoB

HaseaHue Ho- Twun Ho- 3auwu-
mep cryn!  Ta®
Peotcum omnpasru ovepednvix naxemos 0x0102 uint8 RW Her
Omnpasra 6neouepednozo coobuLEHUA 0x0105 uint32 W Her
Cuer4nk nepesaHHbIX COOOIEHMUIT 0x017D uint32 RW Ia
CueTynK TPUHATHIX COOOIEHMI 0x017E uint32 RW a
Iepuod nepedavu coobuseruii 0x0180 uint32 RW Cep-
BHC
RSSI 0x0181 intl6 R N/A
SNR 0x0182 intl6 R N/A
CUunTpoHu3aUUA 8PEMEHY C CETNDIO 0x0187 uint8 RW Cep-
BHC
MaxkcumaspHoe KOJUIecTBO BHEOUepeTHbIX coodrmennit B gumutabli  0x018B uint32 RW Cep-
MHTEPBAJI BHC
KosmuecTBo mepeaHHBIX BHEOYEPEIHBIX coobmieHuil B Tekymumit u- 0x018C uint32 RW Cep-
MUTHBI HHTEPBAJI BUC
Hoenmuguramop sumummnozo unmepsana 0x018D uint32 RW Cep-
BHC

PexuM oTHpaBKM OdYEpenHHX IIaKETOB

e () = oTmpaBKa YaCOBBIX apXUBOB

e | = oTHpaBKa CyTOYHBIX apXUBOB
OTnpaBKa BHEOYEPENHOTO COOOmMEHUs

e 0 = OrupaBKa BHEOYEPETHOIO COOOIIEHMS
llepuon mepenmaum coobmeHuit

e (- pa3 B 1 muH, oTIpaBKa cpasy;

e 1 - pa3 B 5 MHUH, OTIpaBKa Cpa3y;

2 - pa3 B 10 Mus;
e 3 - pa3 B moJrdaca;
e 4 - pa3 B 4ac;

e 5 - pa3 B 2 4Haca;

1 Tun gocryma: R — ronbko urenne, W — Toibko 3amuch, RW — uTeHue u 3aIuchk.

2 BamuTa OT 3aIHCH: N/A — ne npumennmo, Ja — ecrs 3amura, Her — Her 3ammurer, CepBuc — JOCTYI Ha 3aIUCh Pa3pelIeH

II0CJI€ 3allMCU CEPBHCHOI'O ITapoJid.

5.5. Papgwo napameTtpbl
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6 - pa3 B 4 1aca;

7 - pa3 B 6 Jacos;

8 - pa3 B 8 "acos;

9 - pa3 B 12 vacos;

10 - pa3 B cyTKwy;

e 11 - pa3 B HeJeJIIO;

12 - pa3 B mecdIr.

RSSI
RSSI (Received Signal Strength Indicator) — MomHOCTE CHrHAIA TIPUHSTOTO COOOIIEHUST IS TIOCIIE -
HEero ceaHca CBs3M, BbIparkeHHas B dBm.

SNR
SNR (Signal to Noise Ratio) nam SINR (Signal to Interference & Noise Ratio) — ornomenue curnas-
IIyM [IPUHATOrO COODIIEHUs JIsl HOCIEJHETO CeaHca CBs3M, BhlpakenHoe B dB. 0 = curxas u mywm
paBubI, > 0 curnaJj oosbine, < 0 mryMm OOJIbIIIE.

VneHTUPUKATOD IWMUTHOTO WHTEpBaa
e 0x01 — oyaM CyTKWH,
e 0x02 — oxna Hemeis,
e 0x03 — omuH Mecs,
e 0x04 — omuu rom.
CHHXpOHU3AIWs BPEMEHH C CEeTbI
e 0 = oTKJI

® HCHYJ/JICBOC 3HAYCHUE — BKJI
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[naBa 6

lctopusi namerennii

1.3.0 - 2026-05-25
o Heonwmcanusiit Tun bool 3amenen mna uints.
e lcupapieno onucanue mapamerpa 0x0050 Maxcumanvrasn dT'.
e Vcmpasien Tun manubix napamerpa 0x003F Ceputinwvii nomep MK .
e Vcmpasien Tun pocryna K mapamerpy 0x0172 Cnocob nodkarouerus.
e Jlo6assnen napamerp 0x0009 Iloanasn eepcus 110.
e JloGassiensl HoBble omubku (0x40000, 0x80000) B peructp OImboK.
1.2.0 - 2025-06-09

o Jlo6assenst mapamerpbl 0x016C, 0x016D, 0x016E B ITapamempv. NB-IoT": Tun aBropu3aruu, JOTUH 1
mapoJtb oy ouenus K cetu NB-IoT.

e Jlobapiennbl nmpuMedanust K napamerpam 0x0174, 0x0175, 0x018E u 0x018F, yro 3HaveHHe HE MOMKET
OBITH IIyCTBIM.

o JToGaBiieHbl IpUMEYAHKsI [I0 YTEHUIO asciiz CTPOK U MPUMePbI YTeHUs /3aIIUCH.
e JloGaBseHDBI TEKYIIME U APXUBHBIE KAHAJIBI JJIsT « JHEPTUN OXJIAXKICHUST>.

o JlobGaBsieHbl coObITHSI XKypHaJja obirero HazHadeHnus: 0x03, 0x04, 0x05.

o Jlobasmeno onucanne pyuknuu 007 «Ilouck aprusnol sanucus.

e Jlobapien kanaa «dacToTa curHAJIA HA UMII. BXOJE 1».

e Jlobasaen mapamerp 0x0050 Maxcumanvrasn dT.

e Vcmpasieno onmcanne napamerpa 0x0002 Adpec.

e llcmpaBiieHo onrcanme yCJIOBUsI ONpeeIeHns KOHIA [TAKeTa Ha JIMHUM.

e licupasyeno onucanne napamerpa 0x0008 Ckopocmv nopma RS-485.

1.1.0
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e [Tapamerpnr 0x0102 u 0x0105 mepemecennt B Paduo napamempovi, CKOPPEKTUPOBAHBI OMUCAHUS JIJIsT
BO3MOYXKHOCTHU ucnob3oBanus ¢ NB-IoT.

Hobasnen nmapamerp 0x0179 «Bpems nogkirodenust Kk ceTm»
e lcupasien mocryn k napamerpam 0x008c, 0x008d
e Ucnpassen tun mapamerpos 0x0090, 0x0091, 0x0092, 0x0093
e lcnpapieno onucanune mapamerpon 0x0044, 0x0051
e licupaBjens! onedaTku

1.0.0

e IlepedbopmarupoBanue nokymerTa u3 odt B rst, cbopka B html u pdf.
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