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BBEAEHWE

HacToAwaa MWHCTpyKUMs no paboTe npeaHasHayeHa AAA CYETYMKOB BOAbl  KPblAb4YaTbiX
3NeKTPOHHbIX CXB3, CI'BD (aanee cHETYMKM) U COAEPHKUT ONUCAHME 0OLMX TEXHUYECKUX XapPaKTEPUCTUK,
PYHKLUMOHANbHbIX BO3MOXHOCTEN, WMHTEpPENCHOM 4YacTu, Nporpammbl KOHPUrypaTopa M NPOTOKONA
0bMeHa, a TaKKe gpyrux ceeaeHun, HeobxoaMMbIX AN NPABUIbHOM KCNAyaTaLMM CHETYMKOB.

NHCTpYKUMA npeaHasHayeHa ANA CneunanmnctoB, O3HAKOM/EHHbIX C MPaBMAaMKU BbINOJIHEHUA
MOHTaXHbIX paboT B 06/1aCTV Pa3/IMYHOIO 31EKTPOHHOTO M 31EKTPUYecKoro obopyaoBaHus.

BHUMAHMUE! Ona obecnevyeHns NpaBuIbHOTO PYHKLMOHMPOBAHUA YCTAaHOBKA M HACTPOMKa CYETYMKa
OONKHbI OCYLLECTBAATLCA KBAANPUUMPOBAHHBIMK CReLnaancTamm.
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1 TEXHUYHECKOE OMNMMUCAHUE

1.1 HASHAYEHMUE

Cuetumkn CXB3, CrBI (puc. 1) npeaHasHayeHbl ANA M3MepeHuss obbema NUTbLEBON BOAbl MO
CaHlnH 2.1.4.1074-2001 npoTeKatowen no Tpybonposoay npu TemnepaType ot natoc 5 go nawoc 40 °C
ONs CYETYMKOB xonogHou Bogbl (CXB3) n ot natoc 5 ao natoc 90 °C ans cyeTumkoB ropadeit soapl (CIBI)
npu AasneHun He 6onee 1,0 MMa (10Krc/cm) ¢ nocnedyroLMM HaKOMEHMEM W nepeaayeit 3ToM
nHdpopmauymm B cetb LORaAWAN nocpenctsom pagmnocsasmn Ha YacToTax AnanasoHa 860-1000 Mru,

Cuetumkn CIBI aBnawTCA YHMBEPCANbHBIMM WM MOTYT ObiTb WMCMNONb30BaAHbI ANA M3MEpPEeHUA
obbema, Kak xonoaHoMn, Tak 1 ropadeit Boabl; CXBI - TONIbKO XONOAHOMN.

PuMcyHOK 1 — BHewWHNN BUA, CHETYMNKA

1.2 ®YHKUUU

CyeTuMKMn noaaepKmBatoT cnegytowme GyHKLUN:

e OTOOparkeHMe Ha KUOKOKPUCTANMYECKOM WHAMKaTope (manee umdppoBON WMHAMKATOP)
HaKOM/NIEHHOTO pacxoAa BoAbl B Ky6. m;

e (duUKcaums BO3AENCTBUA BHELUHETO MAarHUTHOTO NOANSA (3N1€eKTPOHHAA MarHuTHas naomba);

® KOHTPOAb 3apAfa BCTPOEHHOTO 31eMeHTa NUTaHUS;

® KOHTPOAb TEMNEPaTypbl BHYTPU CHETHOrO MexaHM3Ma (cnpaBoyHas nHGopmaumsa);

® perucTpaums cayyaliHoro obpaTHOro noToka BoAbl (oTobparkeHuMe Ha UMPOBOM MHAMKATOpE
HaKOMN/NIEHHOTO B MPAMOM M 06paTHOM HanpaBAEHUN Pacxona BoAbl MO MOAYAO B Ky6. M);

e ¢uKcauma NnpoTeykn (HenpepbiBHOEe NoTpebneHue < 0,3 Kyb. M B Te4EeHWE Noyyaca);

e ¢uKcaums npopbiBa (HenpepbliBHOe noTpebaeHune > 0,3 Ky6. M B TeyeHMe nosyyaca);

® PMBA3Ka M COXPaHEHWE BHELUTATHOM CUTyaLUMn K AaTe U BPEMEHN;

e poBeAeHMe UCMbITaHUA NPU NPOM3BOACTBE U M3MEHEHME MapaMeTPoOB CYETYMKA B npouecce
3KcnayaTaumMmn NocpeacTBOM ONTUYECKOro NopTa;

® repepgaya HaKOMNEHHbIX AaHHbIX NO NpeaBapuUTe/IbHO YCTAaHOBAEHHOMY PacnMCaHUO B CeTb
LoRaWAN nocpeactsom pagmocsssm (Bbibop neproaa nepenayn AaHHbIX);

® COXpaHeHWe HAaKOMNIEHHbIX JaHHbIX BO BHYTPEHHEel NaMATU No NpeaBapuTe/IbHO YCTAaHOBNEHHOMY
pacnucaHuio (Bbibop neproaa cbopa AaHHbIX);

® CpOYHaA OTNpaBKa HaKOM/IEHHbIX AaHHbIX (BHEOYEPEAHON CeaHc cBA3K);
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e Ge3oTnaratenbHas nepeaadva aBapMMHOIO COOBLLEHMA B Cayvyae BO3HWKHOBEHUS CAeayolmx

BHELUTATHbIX CUTyaLMIA:

° CI)MKcaLLMFI BO3A€VICTBMFI BHELWHEro MarHMTHOrro NoNA Ha CHETUUK;,

° paspAfKa BCTPOEHHOro 3n1eMeHTa NMUTAaHUA HMXKE A0MYCTMMOrO YPOBHS;
°  ¢duKcaums NpoTeykn (HenpepbiBHoe notpebnerHune < 0,3 Kyb. m B Te4eHMe nosyyaca);
> ¢uKcauma npopbiBa (HenpepbiBHOE NoTpebaeHme > 0,3 Ky6. M B Te4EHWE NoyYaca);
e 1Ba pexuma paboTbl («CKnaa» n «KcnayaTauna);
® KOHTPO/Ib YPOBHA NacCUBaLMmM BCTPOEHHOMO 3N1eMeHTa NUTAHNA N aBTOMaTMYeCKaA genaccMBauma

B Caiydae HeO6XOAMMOCTM.

1.3 TEXHUHECKUE XAPAKTEPUCTUKU

OCHOBHble TEXHUYECKNe XaPaKTEPUCTUKN CHETHNKaA NPUBELEHDI B Ta6m4u,e 1.

Tabnuua 1

Mapamertp

3HaueHue

OCHOBHbIe

Tnn cyeTymKa

CXB3-15, CIB3-15

CXB3-20, CI'B3-20

dnameTp ychoBHOro npoxoga, Mm 15 20
MeTponornyeckmi Knacc Knacc A |Knacc B | Knacc C | Knacc A | Knacc B | Knacc C
Pacxop, Boabl, m3/u
MUHUMabHBIN, Gmin 0,06 0,03 | 0,015 0,1 0,05 0,025
HomwuHanbHbIN, qn 1,5 2,5
MaKcMManbHbIN, Omax 30 50
[dunanasoH paboyero gasneHus sogbl, Mla Jo 1
[Ownana3soH paboumx TemnepaTyp Boabl, °C
xonogHasa, CXB> +5...+440 °C
ropadan, C[B3 +5..490 °C
f,::;;::—:éoa%qu TemnepaTyp OKpyatoLLero 45450 °C
EMKOCTb MHAMKATOPHOIO ycTpoicTea, m3 99999,9999
BcTpoeHHbI gaTunk Temnepatypbl Ectb

NHTepdelic OnTryeckui nopt, pagmokaHan LoRaWAN
PaguokaHan

MpoToKon LoRaWAN

Cneundukaums 1.0.3

HomuMHanbHaA MOLLHOCTb NepeaaTynKka, MBT

25 (HacTpanBaertca)

Knacc yctpoitctea LoRaWAN

A

Konunyectso KaHanos LoRa

16
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Mapamertp 3HauyeHue

RU868, EU868, IN865, AS923, AU915, KR920, US915,

4 o
aACTOTHBIM NAAK KZ865, nponsBosbHbIl (Ha ocHoBe EU868)

Cnocob akTnBaLuKM B CETH ABP n OTAA
Hactpansaemblit 1, 6,12, 24 yaca

MNepuon nepesaun . Mo cobbiTUto

Aa:HbIQ P CepsucHbin (3amblKaHMe cUrHanbHOTO AaTyMKa Xonna)
PekomeHayembli 12 yacos

Mepuropa cbopa AaHHbIX BO BHYTPEHHEN NAMATH 1,6,12, 24 vyaca

O6bem NamaTU AN1A HAKONAEHMA NAKEeTOB, LWT. 200

Tun aHTeHHbI LORa BHyTpeHHAA

YyBCcTBUTENBHOCTL, dBM -138

JanbHocTb pagmMocBaA3n B NIOTHOM FrOPOACKON 105

3aCTPOMNKe, Km

[JanbHOCTb PaAMOCBA3M B CE/IbCKOM MECTHOCTH, 1015

KM

MutaHue
dnemeHT NuTaHuA BcTpoeHHbIl, nuTueBas 6atapes 3,6 B
Tunopasmep A (mogenb ER17505 mnan LS17500)
4o 6

Bpemsa HenpepbiBHOM paboTbl OT baTapewn, net o
(npu pekomeHA0BaHHbIX HACTPOMKaxX, cMm. n. 3.7)

dnemeHT NUTaHUA, YCTaHOBNEHHbIN Ha 3aBoAe,
Mepwopg, 3ameHbl Heo6XoANMMO 3aMEHNUTb MO UCTEYEHUN NEPBUYHOTO
MEeKMOBEPOYHOro MHTEpBana 6 nert

Kopnyc
OAvHa cyetymka, mm 110 130
BbicoTa cyeTumnKa, mm 70 75
MpucoeamHUTENbHbIE PAa3Mepbl, AH0AM G3/4-A G1l-A
CreneHb 3aWmMThl KOpNyca IP54 no IOCT 14254-2015

1.4 NPUHUUN PABOTDI

MpuHUMN paboTbl CYEeTYMKA OCHOBAH Ha WU3MepeHUM uYucna obopoTOB  KPbl/bYaTKM,
PacnoNOXeHHOM B NPOTOYHOM (MPOIMBHOM) YacTM CHETUYMKA M BPaLLatOLLENCA Mo BO3AENCTBMEM NOTOKA
BoAbl. KonmuyectBO 0OOPOTOB KpblabYaTKM MNponopUMoHanbHO ob6bemy npoTeKatowen Boapl. B
Kpbl/IbY4aTKy 3anpeccoBaH ABYXMNOAOCHbIN MarHut. CHATMe WHbopMauuM O KoaudectBe 060poTOB
KpbI/IbY4aTKM C MarH1Ta OCyLLECTBASETCA C MOMOLLbIO CYETHOMO AaTyMKa Xonna.

CYeTUYMK NOCTOSHHO BKOYEH, HO DONbLUYIO YacTb BpeMeHU paboTaeT B pexmme MOHUMKEHHOro
aHepronoTpebneHus.
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2 ONUCAHWE PABOTbl OCHOBHbIX ®YHKL NN

2.1 OTOBPAXEHUE NOKA3AHUN

Ons BM3yanbHOro oOTOOpaXKeHWs MNOKa3aHWMM CYETYMK MMeeT B CBOEM cocTaBe UMbpPOBOIA
WMHAMKATOP (puMC. 2), KOTOPbLIN PACMONIOKEH Ha NNLEBOMN NaHeNM cyeTynKa. MokasaHusa otobpaxkatoTca B
KybMUYEeCKMX MeTpax C TOYHOCTbIO 10 YETBEPTOro 3HaKa Noc/ie 3anATOM HapaCcTaOLWMM UTOTOM.

B npouecce aKkcnayaTaumMm c4eTYMKa Ha LMGPOBOM MHAMKATOPE KaXKable 2 MUHYTbl OTOOparkaeTca
KOZIMYECTBO OTMPABNEHHbIX NO PaZAMOKaHany NakeTos, NPU 3TOM B CTapliem pa3page (KpaliHem cnesa)
oTobparKaeTcs cMMBOA «SP».

O6nacTb BOCNpUATUA
BHELIHero
MarHMTHoOro nonn

OnTrUyeckui nopt

Undposoit MHANKaTOP

=y,

90cC

PucyHOoK 2 — OCHOBHble 3n1eMeHTbl CHEeTYMKA

Mpn nNepBoM BKAOYEHUWM CYETYMKA Ha LMOPOBOM WMHAMKATOpE MnooyepesHO oTobparkatoTcs

cneayolme napameTpbl (KaxKabiii B Te4eHne 5 cekyHa):

® HaMMeHOBaHMe BCTPOEHHOro NporpammHoro obecneyeHus (aanee MO) cyeTumKa;

e Homep Bepcumn NO;

e uundpoBoN MAEHTUPUKATOP (KOHTPONbHAA cymma) MNO;

e cnocob BblYNCNAEHWNA KOHTPONBHOM CyMMbl;

® CepuiiHbIN HoMep cyeTYMKa B popmaTte «SXXXXXXXX» (Hanpumep, «S40488568»);

e [faTa NnoBepKM cyeTyMKa B dpopmate «ld dd.mm.yy» (Hanpumep, «Id 01.01.20»).

2.2 PEXUMbI PABOTbI CHETYUKA

Ons onTMMmM3aummn sHepronoTpebaeHns CHETYNK UMEET ABa PeXKMMa paboTbl:

e «CKknag» - MeTpoJsiorMyeckaa 4acTtb paboTaeT (cyeTymk u3mepseT obbem UM oTobpakaeT
HaKOM/NIEHHbIA pacxod BoAbl B KyBUYECKUX MeTpax), KOMMYHWKaLMOHHaA 4acTb He paboTaer
(cyeTumK He nepenaéT AaHHbIE NO paanoKaHany). B pexume «Cknaa» Ha uMdpoBOM MHANKATOPE
oTobparkatoTca nokasaHuA B popmate « CXXXX.XXXX» (Hanpumep, «C0008.7802»);

e «3IKcnayaTauma» - METPONOIrMYeCcKas 1 KOMMYHUKALMOHHbIE YacTu paboTatoT.

CyeTyMK MO yMOJYaHUIO nocTaBnsfeTca B pexume «Cknaa», ONA BbiBEAEHUA M3 KOTOPOro
HeobxoANMMO MOAHECTU BHEeWHUN MmarHMT Ha 15-20 cekyHA, K 061acTM BOCMPUATMA BHELLHEro
MarHUTHOro nons, cm. n. 2.5.
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2.3 ONTUYECKUMN NOPT

[nsa noaKNoYeHNs K NepcoHaIbHOMY KOMMbIOTEPY CYETYMK MMEET B CBOEM COCTaBeE OMNTUYECKUIA
nopt (puc. 2). CBA3b MeXAy ONTUYECKMM MOPTOM CYETYMKA W NEPCOHANIbHBIM KOMMNbIOTEPOM
ocyllecTBAseTcA NnocpeacTsom agantepa (npeobpasosatens) «OntonopT-USB», KOTOpbI NoakAto4aeTcs
K USB-nopTy KomnbloTepa.

Ona yTeHMA U M3MeHeHMA napameTpoB cCYeTYMKa ucrnonblyetcAa nporpamma «Vega LoRaWAN
Configurator». MoapobHoe onucaHune paboTbl C AaHHOM NPOrpPaMmmoit cm. n.3.

OnTousny4yaTenb ONTONOPTA UCNONb3YETCA KaK TEXHONOMMYECKUIN ONTUYECKMIA MUMMNYNbCHbIM BbIXOA,
ONA NOBEpPKM CYeTYMKa B npouecce NpousBOACTBa. B npouecce akcnayaTauum nNOBEpKa CYETYMKA
NpPoOU3BOAUTCA METOLOM CANYEHUA.

2.4 BHYTPEHHUE YACHI

Bpema BHYyTpEeHHUX 4acoOB YCTAaHAB/MBAETCA aBTOMATUMYECKU MNPU NOAKAYEHUWU K nporpamme
«Vega LoRaWAN Configurator» yepe3 onTMYeCKUIM NOPT, @ TaKKe MOXKeT ObiTb CKOPPEKTUPOBAHO Yepes
ceTb LoORaWAN.

MexaHU3M aBTOKOPPEKTUPOBKM BpemeHU yepes ceTb LORaWAN ocyuiectenaeTca nocpeactsom
nporpammbl «IOT Vega TimeCorrector». C4eT4YMK OTNPABAAET 3aNpoC HAa KOPPEKTUPOBKY BPEMEHMU Pa3 B
Hezento.

2.5 9/IEKTPOHHAA AHTUMATHUTHAA N/IOMBA

Ona ¢ukcauum BO3LENCTBUA BHELWHEr0 MarHUMTHOTMO MOAA CYETYMK MMEEeT B CBOEM COCTaBe
CUTHANbHbIN AATYMK XONNa, KOTOPbIN PACNoONOMKEH NoA LLeHTPaNbHOM YacTblo MMLEBOM NaHenu (puc. 2).
[aHHaa GyHKLMA UMeeT HaMMeHOBaHWe — 3NEKTPOHHAA aHTUMarHUTHas naomoba.

C nepBoOi CEKYHAbl BO3AENCTBMA BHELUHETO MAarHUTHOIO MNOAA 4OCTAaTOYHOM CU/bl HA CYETYMK HA
uMdpoBOM MHAMKATOPE NOABAAETCA Npeaynperaatowmini cumeon «b» B cTapwem paspsage (KpanHem
cneBa), Npu 3TOM NOKa3aHus oTobpakatoTcs.

Echn BO3aencTBME BHELWHEro MarHWMTHOrO Mnona npogonkaetrca 6onee 5 MUHYT, TO CYETYMK
6n0KMpyeT uMdpoBOM MHANKATOP M fobaBnAeT dnar 610KMPOBKM B NAKET C AaHHbIMM, KOTOPbIN NepeaaéT
npu BHeoyYepeaHOM ceaHce cBA3W. [lpy 3TOoM Ha uMPpPoBOM MHAMKATOpe oTobparkaeTcs
npeaynpexgarowmn cumson «b», a nokasaHua He oTobGpaxkatoTcAa. Pa3bnokuposatb unbpoBoOW
WHAOMKATOP MOXET TOJIbKO Ancnetdyep yepes ceTb LoORaWAN cneumanbHOM KomaHAOM.

DyHKUMM ynNpaBieHUA CYETYMKOM, KOTOPbIE aAKTUBMPYHOTCA BHEWHMM MarHMTom npu ero
noaHeceHUU K 06,1acTn BOCNPUATMA BHELLHErO MAarHUTHOIO NoAA, NpuUBeAeHbl B Tabauue 2.

Tabnunua 2

Bpemsa Bo3geincreums
BHELUHEro MarHUTHOro CobbiTne MpumeyaHue
nons

Mo ucreyeHmn 20 ceKyHm ONTUYECKUM
nopT AeakTUBUpPYyeTCA, eC/IM OH He
ncrnonb3syetca

AKTMBaUMA ONTUYECKOro nopTta

MeHee 2 ceKyHp, Ha 20 cekyHA,

B MOMeHT nepegaunm AOaHHbIX B
cTapwem paspage undposoro
MHOMKaTOpa 0TOBpaXkaeTca CUMBOJ «P»

BHeouepenHol ceaHc cBA3M,

O115 po 20 ce
T151 KYHA, BbiBeZeHMe U3 pexxmma «Cknag»

BnokunposKa undposoro OtobparkaeTca TO/IbKO

5 MWUHYT 1 6onee o
MHAMKaATOpPA npeaynpexaatowwmii cumeon «b»
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2.6 KOHTPOJ1b YPOBHA NACCMBAL WU BCTPOEHHOTIO 3/IEMEHTA NUTAHUA

Mpn nepBOM BKAOYEHUM CHETYMKA MPOBOANTCA TECTUPOBAHNE BCTPOEHHOIO 3/1IEMEHTA NUTAHMA C
Uuenblo onpeaeneHna ypoBHA naccmBaumu. B npouecce TecTMpoBaHWS Ha UMPPOBOM MHAMKATOpE
oTobparkaetca Hagnucb «BAT INIT».

Mo pesynbTaTam TECTUPOBAHMA MPU HEOOBXOAMMOCTM 3anyCKaeTcsa Npouecc AenaccuBaumn, nNpu
KOTOPOM Ha LMdpPOoBOM MHAMKaTOpe oTobparkatoTca Haanucy «BATD xxxx» (Ha nepBom 3Tane npotecca
aenaccuBaumm) nam «BATI xxxx» (Ha BTOPOM 3Tane), rae XXXX — TalMep B CEeKyHAax A0 3aBeplueHun
onepaumu.

Mo OKOH4YaHMM npouecca AenaccMBauum Ha UMPPOBOM MHAMKaTOpe 0TObpasuTcA oaHa M3
Hagnucem:

e "DONE" - B cnyyae ycnewHoro 3aBepLleHns npolecca Aenaccmaumm, Nocae KOTOPOro CYeTYnK

NO/IHOCTbIO FOTOB K paboTe;

e "ERROR" - B cnyyae HEycnewHoro 3aBeplueHWs npouecca AenaccuMBaluu, MOc/ie KOTOpPOoro

HeobxoaAMMa 3ameHa BCTPOEHHOro 31eMeHTa NUTAHKUA.

B npouecce aKcnayaTtauum cYETYMKA Mepuogmyecknm NpoBOAUTCA TECTUPOBAHUE BCTPOEHHOrO
3IeMeHTa NUTaHUA C LLeNIblo onpeaeneHma ypoBHA NaccuBaumu.

2.7 PAANOKAHA/1 LORAWAN

2.7.1 NPOUEAYPA MPUCOEAUHEHUA K CETU

CyeTuunK noasep*knBaeT Asa cnocoba aktnsaumm B cet LoRaWAN:

e ABP (Activation By Personalization) - cuyeTunk oTtnpasnseTr paHHble B ceTb LORaAWAN npwu
CNefyoLLeM ceaHce CBA3M COrNacHO HaCTPOEHHOMY nepuoay nepesayun AaHHbIX (N0 yMOAYaHWUIO
pa3 B 12 yacos).

e OTAA (Over The Air Activation) - cueTunk ocyLLecTBAAET TPW NOMbITKM NPUCOEANHEHMUA K CETU B
334aHHOM TMpPU HaCcTPOMKe YacToTHOM nnaHe (no ymonyaHuio RUS868). Mpu nonyyeHuu
noarsepxaeHua aktnsaumm B cetm LORAWAN cyeTymK HaumMHaeT OTNpPaBAATb NAKeTbl AAHHbIX.
Echn Bce npeaplgaywive nNOMNbITKM OKa3bIiBAOTCA HeyAauyHbIMM, TO CYETYUK MPOAO/IKUT
OCYLLECTBAATb NOMbITKM NPUCOEAMHEHMUSA K CETM Pa3 B 6 4acos.

Mo yMONYaHUIO CHETYMK NPOM3BOAUT NOMbITKM NpUCOeaAnHeHUA K ceT cnocobom OTAA pas B CyTKM
00 Tex Nop, NoKa He NPUCOeaUHUTCA K CETU. M3MEHUTb HAaCTPOMKKU CYETYMKA MO YMOAYAHUIO MOMKHO C
nomoulbio nporpammbl «Vega LoRaWAN Configurator» (cm. n. 3.5).

MHUUMMpOBaATb BHeo4vepeaHOM ceaHC CBA3M C npoueaypor npucoeamHeHua K cetm LoRaWAN
MOHO, NOAHECA MarHUT K 061acTM BOCNPUATUA BHELLHETO MAarHUTHOro nons Ha 15-20 cekyHA (puc. 2).

2.7.2 YCTPOMUCTBO K/NIACCA A

CyeTumKk ABNAETCA YCTPOMCTBOM Knacca A no Knaccuoukaumm LoRaWAN um noppepumBaet

cnepyowme GyHKLUK:

e ADR («Adaptive Data Rate» nnm « ABTomaTM4eCKoe ynpaBaeHUe CKOPOCTbO»);

e OTMNpaBKa MAKeTOB C NOATBEPKAEHNEM UK 6es;

® COXpaHeHue B NaMATU HeAO0CTaBAEHHbIX NAKETOB MPU OTNPaBKe NAKeTOB C NOATBEPKAEHNEM;

® HacTpauBaemble nepuoabl cbopa u nepegadn AaHHbIX;

* M3MepeHune TemnepaTypbl;

® V3MepeHMue 3apaaa BCTPoeHHoM baTapen B %.

10
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2.7.3 NEPNOAbI COXPAHEHUA N NEPEAAYU AAHHbIX

2.7.3.1 NEPUOA NEPEAAYN OAHHbIX

Mepuopn nepedaum AaHHbIX BblbMpaetcs M3 paga 1, 6, 12 n 24 yaca. [aHHble nepeaatoTca B
CNy4yaHble MOMEHTbI BPEMEHU B TeYeHue BbIbpaHHOro neproaa:
® Npu nepuoae nepenayvn faHHbIX 1 4yac B TeHeHUe cneayroLLero 4aca;
® [pu nepuoge nepenaym gaHHbIX 6 YHacoOB B TeYeHMe cneayowmx 6 4acos;
®* [pu nepuoge nepenaym gaHHbix 12 4yacos B Te4eHume cneayowmx 12 4yacos;
®* Mpu nepuoae nepenavn gaHHbIX 24 yaca B Te4eHue cneayrowmx 24 4yacos.

2.7.3.2 NEPUOA CBOPA AAHHDbIX

Mepuop cbopa AaHHbIX Bbibupaetca mM3 paga 1, 6, 12 n 24 yaca. [JaHHble COXPaHAOTCA BO
BHYTPEHHEM NaMATU CYETYMKA NO BHYTPEHHUM Yacam:
e B 00.00 npn nepmoae coxpaHeHUA AaHHbIX 24 Yaca;
e 5 00.00 1B 12.00 Nnpu nepnoae coxpaHeHUA AaHHbIX 12 yacos;
e B 00.00, 6.00, 12.00 n 18.00 npn nepmnoae CoXxpaHeHUA AaHHbIX 6 YacoB;
® Ha Haya/I0 TEKyLEero Yaca Nnpu nepmoae CoXpaHeHma AaHHbIX 1 yac.

JaHHble XpaHATCA B NaMATU CHETYMKA 0 CeAyoLWero ceaHca CBA3M, MaKCMMaibHOe KOINYeCcTBO
3anucer — 200. Mpwu BbIXOAE HA CBA3b CYETYMK OTMNPABAAET NAKETbl HAUMHAA C CAMOFO PaHHEro.

Mpn BbIKNOYEHHOM GYHKUMM «3anpalivMBaTtbe MNOATBEPXKAEHME» CYETYMK OTMNPABAAET B CETb
LoRaWAN Bce HakonaeHHble NakeTbl NO NOPAAKY C CAMOro paHHero 40 caMoro nocneaHero, ocBoboxgan
TakMm obpasom oyepeab OTNPABKM MAKETOB BO BHYTPEHHeN namaTu. [poBepKn AOCTaBKU MAKETOB B
TAaKOM pexmme HeT. HenepeaaHHble MaKeTbl B MaMATU CYETYMKA HE COXPAHAIOTCA.

Ecnn doyHKUMA «3anpalinMBaTb NOATBEPKAEHMEY BK/IOYEHA, TO CYETYMK OTNPABAAET CAeAyOLNiA
NakKeT TONbKO NMoc/ie NoAy4YeHMs NOATBEPKAEHUA O A0OCTaBKe Npeablayuiero. Ecnm Takoe noarseprKaeHmne
He No/ly4YeHo, TO NOC/e BbIMNO/JIHEHUA YKAa3aHHOIO B HACTPOMKaxX KoIMYeCcTBa NepenoBTOPOB OTNPaBAEHUN
NnaKeTa CYETUYMK 3aBepPLUAET CeaHC CBA3K 40 CNeAYHOLEro no pacnucaHuio. NMpun aTom cYeTYMK NPOoAoIKaAET
Hakan/nBaTb JAaHHble CcOornacHo nepuogy cbopa M 3anucbiBaTb WX BO BHYTPEHHIOK NamaATb.
HenepepnaHHble NakeTbl TaKKe COXPAHAOTCA BO BHYTPEHHEN NamAaTU CYETYMKA A0 CNeaylollero ceaHca
CBA3N.

11
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3 PABOTA C MPOFPAMMOM «VEGA LORAWAN CONFIGURATOR»

3.1 HASHAYEHUE U PEXXUMbI PABOTbl NPOTPAMMBbI

Mporpamma «Vega LoRaWAN Configurator» (ganee — koHdurypaTop, nporpamma) npegHasHavyeHa
ONA HACTPOMKM NAapaMeTPOB CHETUMKA M APYIUX YCTPOMCTB, paboTatowmx B cet LoORaWAN npounssoacTsa
KomnaHun OO0 «Bera-AbcontoT», Npu HENoCpeacTBEHHOM WX MOAKAOYEHUU K MEepPCOHaNbHOMY
KOMMbloTepy.

Mporpamma mmeeT aBa pexunma pabotbl — «lpocTto» M «IKcnepT». B pexmme «lMpoctoi»
NoNb30BaTEN0 AOCTYNHbI OCHOBHbIE HACTPOMKWU. B pexmme «3IKcnepT» MNO/b30BATENO AOCTYMHbI
OCHOBHble HACTPOMKMK, pacClUMpPEeHHble HACTPOMKM, a TaKKe BO3MOXKHOCTb MPOBEPKU 30HbI NMOKPbLITUA
CUrHana ot 6a30BbIx cTaHUMI. Janee paccmaTpmsaeTca paboTa c NporpaMmont B pexkmme «IKcnepT».

BHUMAHUE! B uenax 6e30MacHOCTM MOJIHbIN  GYHKUMOHANA TMNPOrPaMmmbl, a WMEHHO YTeHue
NMAEHTUPUKALMOHHbBIX HOMepoB U Kntoden cetn LoRaWAN (3a ncknoyeHnem Homepa DevEUI), a Takxke
M3MeHeHMe HaCTPOEeK CYETUYMKA, AOCTYMNEH TONIbKO NOC/e BBeAEeHUA YHUKANbHOTO ANA Kaxaoro npubopa
yyeta napona. KomaHpga «OTnpaBuTb Naposab» Haxoautca B none «KomaHabl» BO BKnaake «Bera
CXB3/CIB3 v2». MNaponb npenoctaBafeTca No 3anpocy. MHCTPYKUMIO MO NpeaocTaBNeHUID Kakouen
LoRaWAN u naponeit Ha npmbopsbl yyeta npomssoactea OO0 MNKP «BETAP» MOXKHO CKayaTb Ha caiTax
iotvega.com u betar.ru B COOTBETCTBYHOLLNX pa3aenax.

3.2 MHTEP®ENUC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKK. pu 3anycKke UCMNONHAEMOro
¢daina noaBnseTcA raBHoe OKHO paboTbl ¢ nporpammoi (puc. 3).

£ Bera LoRaWAN konduryparop 1.0.27 - [m] X

B Eaa Ty vindbopraiys | LoRa Hacrpoiin Lorawan | 141 Bera ci-11 Hawic: |Russian ¥

A B C O R O T
Pestan:

AaHHbie Ana ABP Aanrbie ana OTAA VYNPEBNEHNE KIOHaMA

Sxenepr - Device address: Device EUT: P R
Mogens ycTpoicTea Application session key: Application EUL:

CBpPOCMTE KIKOWM K SA50ACKIN
Bera CW-11 - MNetwork session key: Application key: P A

F noaknounrsca Wridhapmawws ob yorpoiicree VndopraLys o ceTh Mposepka nokpeTHs

W Gicniounised Mopens ycTpoiicTsa: CTaTyC NPUCOEAMHERIS: e e illll

Bpews ycrpolicrsa (UTC):
Bepads NO:

¥, OBHoBUTE NpoWMEKY

BeiBoa ycTpoiicTEa

¥ MonyuuTs HaCTpoiki

+# TpureHnTs HacTpolikK

Device address:

TEPEHTHIHEI CHETHMK NEKETOB!

(t9) MpucoeaMHITECR K ceTH

Buaumsix BC:

() Nposepka noKkpITIHA

PucyHoK 3 — [naBHOe OKHO nporpammebl

12
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B rnaBHOM OKHe nporpammbl B 0b6nacTu cneBa pPacnoioKEHO MEHI0, KOTopoe Mo3BONAeT
NepekNtoyaTbCca Mexay pexmmamu paboTbl nporpammbl «MpocTor» M «IKcnepT», BbibpaTb moaenb
YCTPOMCTBA, MOAKNOUYUTLCA K YCTPOMUCTBY UM OTKAKOUUTLCA OT HEro, NONYYUTb U MPUMEHUTb HACTPOMKW.

[NaBHOE OKHO NPOrpammbl COAEPHKUT TPU BKNaaKN — «MHbopmaunay, «Hactpoitkn LoRaWAN» m
«HacTpoiikn ycTporcTear.

B npaBom BepxHeM yry HaxoaAuTCcA MeHto Bbibopa A3blKa.

3.3 NOAKNIOYEHUE CHETYUKA K KOMMbIOTEPY

3.3.1 NOAKNIOYEHUE AOANTEPA «ONTONOPT-USB», YCTAHOBKA OPAMBEPA

[na noaknoYeHnAa K NepcoHaibHOMY KOMMbIOTEPY CYETYMK MMEEeT B CBOEM COCTaBE ONTUYECKUM
NopT, KOTOPbIM TaKKe MCNONb3YeTCA KaK UCMblTaTeNnbHbl. CBA3b MeXAy ONTUYECKMM MOPTOM CHETYMKA U
NepCcoHa/IbHbIM KOMMbIOTEPOM OCYLLLECTBAAETCA NOCPEeACTBOM adanTepa (npeobpasosatens) «OnTonopT-
USB», KoTopbIv nogkntovaetca K USB-nopTy KomnbloTepa.

Mepen nepBbiM MOAKAOYEHMEM CYHETYMKA K KOMMbIOTEPY HEOOXOAMMO YCTAaHOBWUTb Apansep
«MCP2200 Windows Driver,» ana agantepa (npeobpasosaTens) «OntonopT-USB», KOTOpbIA MOMKHO
CKayaTb Ha cauTe iotvega.com. Mocne 3anycKa NCNONHAEMOrO danna
«McphCdcDriverinstallationTool.exe» OTKpoeTcA CTapTOBOe OKHO MacTepa YCTAaHOBKW [ApailBepoB
ycTpowncTs (puc. 4).

i '
MacTep ycTaHoBRW ApaRESPOE YCTROWCTE

Macrep yCcTaHOBKH [IpaiBepoB
YCTPOMCTB

2TOT MECTED NOMOKET YCTEHOEWTE ApSfEEpE!,
HeofuoMMEIE ANA paEoTEl HEKOTOPEX YCTPORCTE,

Ina npoponxeHna HaskmuTe kHonky " Hanee”.

| Hanee = | | OmaenHa

PuncyHoK 4 — OkHo «MacTep yCTaHOBKM ApanBEpPOB YCTPOUCTBY
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B cTapTOoBOM OKHE MacTepa YCTAaHOBKW ApaliBepoOB YCTPOMUCTB HEOOXOAMMO HaXKaTb KHOMKY
«[anee». B noABmMBLIEMCS OKHE COMNAcUTbCA C YCNOBUAMM JIMLEH3MOHHOIO cornaweHue, Bbibpas «l
accept» 1 HaxkaB KHoMKy «Janee» (puc. 5). Mocne 3Toro 3anycTMTca NPoLECcC YCTaHOBKM.

-

Macrep ycravoexy apalsepoB YCTPORCTE

-

End User License Agreement hh
&

\ [na npogomxeHMA HEo Mo AMMO NPMHATE MMLEHSMOHHOE COrNaWEeHME .
Yrofisl NpoLMTaTe NMLEHSMOHHOE COrRaleHIne, MCNONESyATe Nonocy
MpOKPYTKM Wk Knaswwy "Page Down".

ff Licensee has any questions about this Agreement, please write to -
Microchip Technology Inc., 2355 W. Chandler Blvd., Chandler, AZ B5224-
6195 LUSA ATTHN: Marketing.

Copynght {c} 2012-2014 Microchip Technology Inc. Al nghts reserved.

License Rev. No. 01-081312

| CoxpadinTe Kak | | MNeyams

' | do mot accept

< Hasan H [anee = ] | Omena

Mo OKOHYaHWKM Mpouecca YCTAaHOBKM MOABUTCA OKHO 06 ycnewHOM 3aBeplieHUMU YCTAaHOBKM
Aparisepa (puc. 6). Mocne HaxaTma KHonku «foToBo» aganTtep «OnTtonopT-USB» rotos K paborte.

PucyHoK 5— lMpouecc ycTaHOBKK apaiBepa

r

MacTep ycraHoeku gpalBepoB yoTpOWCTE

=

3apepuieHne MacTepa yCTaHOBKH
NpaHBepoB YCTPOHCTB

Opaiisepe! yoNelWwHo YCTAHOBNSHE! HE 3TOT KOMMEOTED.

Teneph Mo¥HO NOAKMIOUMTE BAlLE YOTDOACTED K 3TOMY
KoMneloTepy. Ecnn K yoTpolcTEY NPUNaraeTeA DoKYMEHTALMA,
NpeJEapMTENEHD OEHAKOMETECE C HE.

| ma opafeepa

CocTogHwe
s Microchip Technology, |...  ToTos K skcnnyaTam
L 1
Hasan FoToBo ] | Omveqa ‘

PMcyHOK 6 — YcnewHoe 3aBepLUeHNe YCTaHOBKM ApaiBepa
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3.3.2 3ANYCK NPOTPAMMDI, AKTUBALUUA ONTUYECKOIO NOPTA

Heobxoanmo 3anycTnTb NporpaMmmy 1 aKTUBMPOBATb ONTUYECKMIA MOPT.

[na akTMBaUMKM ONTMYECKOTO MOPTa CYETYMKA HEODXOAMMO KPaTKOBPEMEHHO (MeHee 2 CeKyHA)
NOAHECTU MarHUT K 061acTM BOCNPUATUA BHELIHETO MAarHUTHOrO Nons (puc. 2), Nocae Yero onTUYECKU
nopt aktueupyerca Ha 20 cekyHa. Apantep «Ontonopt-USB» HeobxogMmo pacnonoXutb W
3aduKcMpoBaTb Ha Bpema paboTbl OTHOCUTENbHO CYHETYMKA COFIaCHO PUCYHKam 7, 8.

PucyHoK 7 — PacnonoxeHue agantepa «Ontonopt-USB» oTHOCKMTENBHO cyeTymKa_Obwmnin Bua,

PuncyHok 8 — PacnonoxeHue agantepa «OntonopTt-USB» OTHOCUTENBHO cyeTYMKa_KpynHbIv naaH

B rnaBHOM OKHe Mporpammbl OAHOBPEMEHHO C aKTMBAUMEN ONTUYEeCKoro nopTta HeobxogMmo
BbibpaTb Mogenb yctpoictea «Bera CXB3/CIB3 v.2» u Homep COM-nopTa, Ha)kaTb KHOMKY
«MNogkntoumnTbea» (puc. 9).

Pestim:

IKepT ¥
Monene ycTpocTBa

Bera CXB3CIE3 v.2 -

COM25 * |y
J MoAKMOUMTECA

X OTRMOYMTECR

PncyHOK 9 — Bbibop B MEHIO OCHOBHbIX HAacTPOEK A1 NOAKAOYEHNA CHETUMKA

I'Iporpa:vuv\a NOAKNMHOYUNTCA K CHETYUKY U MEHIO CTAaHET HEAKTUBHbIM.
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£ Bera LoRaWAN konguryparop 1.047

B Eea Tl -cioprauns | LoRa Hacrooiin LoRawan | P Bera cxas/crea v.2
A B

€c o n T
Pexim:

Swcnept -

Monens yCTpoicTea

(&

X OTRAIOUMTEER

RRisxcnopr Hactpoex

daMnopT HacTpoek

Q¥ Monyunts HacTpoiiku

W MpumeHiTs HacTpaliki

Lartsie ana ABP

Device address:

Application session key:
Metwork session key:
Wrbopmauna of yeTpoitcTee
Moaene ycTpoicTBa:
Bpens yerpoiicrss (UTC):
Bepcua MO:
Bepaons npoTokona ofimena:
Cepuittbiit Homep:

JaTa nosepion:

Bbison ycTpoicTea

[L] On frequency: 884.9 MHz
[L] On power: 13 dBm

[T] Try to send data...

[L] 5end data request - OK.

00000000

00000000000000000000000000000000
00000000000000000000000000000000

Bera CXB3/CTB3 v.2
20.01,2021 11:28:59
SVE-SI15 0.1b8EU
HEVEEECTHO
3
01.01.2020

VegaSiP: wrong param id (1105) in GET_PARAM_SI_MESS T

MCPS-Confirm: OK
Uplink frame 5

Time on air 1483 ms
Class: A

Confirmation not required

On frequency: 854.3 MHz
On power: 13 dBm
MCPS-Indication - OK.

Dl frame: 2

Rywnd: 1

Part: 0

Datarate: 0

RSSL: 20

SNR: 5

EEEEREEREEEEEE

YegaSiP:

VegaSiP: wrang param id (1105) in GET_PARAM_SI_MESS

Packet sent, total packets in BE 0

ong param id {1105} in GET_PARAM_SI_MESS_T
=T
VegaSiP: wrong param id {1105) in GET_PARAM_SI_MESS_T

‘VegaSiP: wrong param id (1105) in GET_PARAM_SI_MESS T

Hartsie s OTAS

Device EUT:

Application EUL:
Application key:

Wriboprawia o ceTh

3438383656396A16
0000000000000000

00000000000000000000000000000000

CTATYC NpUCoEAHEHIA:

Device address:

TapaHTHIHEIR CHETUMK NEKETOS:

() MpucoepuriTees K cBTM

B ceTn

00000000

387

[E=R =
fisbic: Russian ™

YnpasneHe Kniouan
M3MEHUTE KN4

COPOATE KIIHOHM K 3aB0ACKHM

MpoBEpKa NOKPLITHR

uDDD"

KavecTso aurHana:
Bugumeix BC: a

(%) Mposepka nokpsTHa

PucyHoK 10 — NapameTpbl c4eTYMKA BO BKAagke «MHPopmaumsa»

ONa cunTbiBaHUA NapPaMeTPOB CYETYMKA HEOBXOAMMO HaxKaTb KHOMKY «[oNy4nTb HACTPOMKN»
(puc. 10), Ao 3TOro MOMEHTa B Nporpamme 6yayT oTobparkaTbCA HACTPOMKM NO YMONYAHUIO UK C paHee

NOAKMHOYEHHOIO CHETYUKA.

Nocne BHeceHwUA HeO6XO,CI,VIMbIX U3MEHEHUN B HaCTpOVIKM N NX COXpaHeHUA HeO6XOLI,MMO HaXaTb
KHONKY «[TpnMeHnTb HaCTpOﬁKM», 3aTeéM OTK/IKOYUTb CHETHYUK, HAXKaB KHOMKY «OTKNIOYNTBCAY.
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3.4 ONUCAHUE BKNAOKU « MHOOPMALUA»

3.4.1 OBLWEE ONNCAHUE

Bknagka «MHpopmauma» (puc. 11) otobparkaeT ceTeByto MHGOPMALMIO O CYETYMKE — obuime
ceegeHua (none «MHpopmaumsa ob ycTponctee»), Tekywee coctoaHue (nons «MHbopmauma o ceTuy,
«MpoBepKa NOKPLITUAY), KNOYN Heobxoammble ansa pernctpaumm B cetn LoORaWAN (nona «[aHHble ana
ABP», «JaHHble ana OTAA», «YnpaBneHue Kaodamm»), nor (none «BbiBoa yCTponcTay).

[aHHbie anA ABP

Device address:
Application session key:
Network session key:

WHopmaLia of ycTpaiicTee

MoAens yCTpoicTEa:
Bpewma ycTpoitctea (UTC):
Bepoua NO:

Bepoua npoTorona ofMexa:
CEpMItHEIIA HoMEp:

|||. WrdopHaLms I._l_:Ra HacTposiku LoRaWAN ”T Bera CXB3/CIB3 v.2 Aseik: Russian ¥
Oarreie ana OTAA YRpasneHne KN4ama
00000000 Device EUL: 3438383656396 16 MEMEHITE KAIoH
00000000000000000000000000000000 Application EUL: 0000000000000000 6
Cl
00000000000000000000000000000000  Application key: 00000000000000000000000000000000 ECCTTh D M K JameRdion
MrdiopmaLya o ceTh MposepKa NOKPLITUA
Bera CXB3/CTB3 V-2 Cravyc npucosmymeni: Beetw  KauecTso omrHana: UDDH[I
20.01,2021 11:28:59
SVESILS 0,thapy  Device address: 00000000
) Bunumene 5C: 0
HEMSBECTHO  MapanTUitHBIi CHETHMK NAKETOB: 387
3
01.01.2020 {t4) MpucoeamHTsCA K ceT {9 Fioaiegka Atigar

LaTa nosepkH:

BeiB0a yCTpoicTsa

[L] On frequency: 864.9 MHz
[L] On power: 13 dBm

PucyHok 11 — Bknagka «MHbopmaumna»
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3.4.2 ONNCAHUE NONEWN

3.4.2.1 «aHHble ana ABP» — oTobparkatoTca AaHHble HeobxoAnMble ANs PerncTpaunm cCYHeT4YmKa B
cet LoRaWAN B pexume aktnaumm ABP (Activation By Personalization).

3.4.2.2 «AaHHble ana OTAA» — oToOpaxKatloTca AaHHble, HeobxoauMble ANs PerncTpaumm cHeT4nKa
B ceTu LoRaWAN B pexkume aktnauymm OTAA (Over The Air Activation).

3.4.2.3 «YnpaBneHue Katoyammu» (He otobparkaetcs B pexnme pabotobl «MpocToin») — nossonseT
N3MEHUTb 3aBOACKME KAOUM As PerncTpaumm cHeTyMka B cetu (puc. 12), a TakKe cOpoCUTb Katoum
06paTHO K 3aBOACKMM HACTPOMKaM.

Mzmenenne nrogen LoRaWak
OTAA

AppEUI |0000000000000000|

Appkey | 00000000000000000000000000000000

ABP

AppSkey |00000000000000000000000000000000
MwhkSKey |00000000000000000000000000000000

DevAddr | 00000000

MpUMEHKTE OTMEHE

PucyHoK 12 — OKHO «M3MeHUTb KAtoUM» B none «YnpasneHne Kar4amm»

3.4.2.4 «MHbopmayma 06 ycTponcTee» — oTobparkatoTca AaHHbIE O MOAENN YCTPOICTBA, BEPCUU
npowuskn n Bpems B UTC (+0.00), 3aBOACKOM HOMEpP M AaTa MOBEPKU CHETUMKA.

BHUMAHMUE! [OaTa noBepKM CYETYMKA HE COOTBETCTBYET aKTyaIbHOM.

3.4.2.5 «<MHpopmauma o ceTm» — NoKasbliBaeT NOAKAKYEH NN cYeTYUK K ceTu LoRaWAN u ero
agpec.

3.4.2.6 «[lpncoegnHNTLCA K CETU» — MPU Ha)KaTUKM CYETYUK npucoeamHaetca K cetn LoRaWAN
BblObpaHHbIM paHee cnocobom pernctpaumm (ABP nnm OTAA). Ecnm cyeTumK yxke 6bin NOAKAOYEH K CEeTH,
TO NPOU30MAET NepenoaKAoUYeHHE.

3.4.2.7 «MNpoBepKa NOKpbITUA» (He oToBparkaeTcs B pexknme paboTbl «MpocTon») — Npu HaXKaTUK
CYETYMK oTnpasasAeT B ceTb LoRaWAN cneumanbHbilii CUrHAMA, B OTBET Ha KOTOPbIMA CeTb COObLaeT emy
Ko/IMYecTBO 6a30BbIX CTAHLUMIN, NPUHABLUMX AAHHbIMA CUTHAN U ero Kadectso (puc. 14). AaHHaa dyHKums
paboTaeT TO/IbKO KOrAa CHETYMK NPUCOEANHEH K CETH.
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MpoBepka NOKPLITHA
KadecTeo cirHana: ..lll

BuauMerx BC: 2

{+)Mposepra noxkpaITHa

PucyHoK 14 — None «lpoBepKa NOKPbITUA»

3.4.2.8 «BbiBOgA, ycTpolicTBa» (He oTobpakaeTcs B pexxmme paboTbl «[pocToli») — B peanbHOM
BpemMeHM oTobparkatoTca Bce cobbITUA, NPOUCXOLALLME CO CHETYUKOM.
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3.5 ONMUCAHUE BKNAAKU «HACTPOMKN LORAWAN»

3.5.1 OBLWWEE ONNCAHUE

Bknagka «Hactporikn LoORaWAN» no3BonsAeT BbIMONHUTb HACTPOMKY Pa3/IMYHbIX MapaMeTPOB CETH

LoRa (puc. 15).

III.HHdJDDMaLI,MFl LEREHacrpoﬁm LoRaWAN T“’EETap Bera CE3

YaCTOTHLIA MNaH:
Cnocod GKTHESLMK B CETH:

3EII'I|3EILIJI-1EFEITb NoATEEHAEHME:

RUS53 -
OTAA

C NoATEEDHAEHHMEM

ABTOMATHYECKOE YNPABENEHWE CKOPOCTED: Brn
OTKPbIBaTE NEPBOE NPHMEMHOE OKHO YEpes: 1 cexyHna
Janep#ka 1 Ha NoATEEMKASHWE NPMCOEAMHEHMA K CETH: 5 CeKyHA
Konv4ecTBo NepenoETOPOE NakeTa: 3 pasa
MOWHOCTE NepeaaTHMKS: 14 dBm

CKOpOCTE NEPELEYM:

DRO 5F12 BW125

PucyHok 15 — Bknagka «Hactpoinkn LoRaWAN»

3.5.2 ONNCAHUE NONEWN

3.5.2.1 «4acToTHbIN NnaH»
BbibOop 4acTOTHOro nfaHa no3BOANsET 3a4aTb pPoccuickuii RU8GS,
Ka3axcTaHcKMin KZ865 mnm npoun3BoabHbIA YacTOTHbIW naaH (puc. 16).

ELiEaS
KZ565

MpoW3EDABHEIA

PucyHoK 16 — Bbibop yacTtoTHOro nnaHa

CYyeTunK noaaep*KMBaeT YacTOTHbIE MJiaHbl, NpMBeAeHHble B Tabanue 3.
Tabnuua 3

Asbik: Russian ~

WzMeHUTE

eBponenckuin EU86S,

YacToTHbIM naaH? KaHan YacroTta Moaynauusa
1 868.1 MultiSF 125 kHz
EUSES 868.3 Mult?SF 125 kHz
3 868.5 MultiSF 125 kHz
RX2 869.525 SF12 125 kHz
1 868.9 MultiSF 125 kHz
RU868 2 869.1 MultiSF 125 kHz
RX2 869.1 SF12 125 kHz
KZ865 1 865.1 MultiSF 125 kHz
2 MO yMOMYaHUIO CYETUYMK MOALAEPXKMBAET ABa YAaCTOTHbLIX MaaHa M MPOW3BOMbHBLIN, OAHAKO MOJA 3aKa3

BO3MOXHa NOCTaBKa NPOLUMBOK Mo Apyrue YacToTHble NnaHbl (IN865, AS923, AU915, KR920, US915, KZ865)
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YacToTHbIM naaH? KaHan Yacrorta Moaynauusa
2 865.3 MultiSF 125 kHz
3 865.5 MultiSF 125 kHz
RX2 867.5 SF12 125 kHz
MpoKn3BO/bHbLIN 3apaétca Bpy4yHyto

B yactoTHbIX nnaHax EU868, RU868 n KZ865 no ymonyaHMio aKTMBHbI TO/IbKO T€ KaHasbl, Ha
KOTOPbIX CYETYMK OTNPABAAET 3anNpochl Ha NpucoegmHeHue K cetn LoRaWAN (Join-kaHanbi). OcTanbHble
KaHafbl, KOTOPblE CYETYMK MOKET UCNONb30BaTb, OyAyT nepeaaHbl ceteBbim cepBepom LoRaWAN Bo
Bpema npoueaypbl NPUCOENHEHNA CYETYNKA K CETU.

Mpwn Bbibope B nose «YacToTHbIM NAaH» 3HaYeHUA «lPOM3BO/bHBIN»Y HEODBXOAUMO BPYYHYHO
nponucaTtb 4YacToTbl, KOTOPble CYETYMK ByaeT mcnonb3osBaTb. [as 3TOro HEOHXOAMMO HaXKaTb KHOMKY
«M3MEHUTbY», NOABUTCA OKHO «[1pON3BOAbHbIM YAaCTOTHbIN NAaH» AN peaaKTUMPOBaHMS YacTOT KaHa/ioB
(puc. 17).

YacToTa join kanana 1 (M) ] YacToTa kaHana 9 () ]
YacToTa join kanana 2 (M) ] YacToTa kanana 10 () ]
YacToTa join kanana 3 (M) ] YacToTa kaHana 11 (M) ]
YacToTa kaHana 4 () ] YacToTa kaHana 12 (M) ]
YacToTa kaHana 5 () ] YacToTa kaHana 13 (M) ]
YacToTa kanana & () i YacToTa kanana 14 (Tw) i
YacToTa kaHana 7 () ] YacToTa kaHana 15 (M) ]
YacToTa kanana 3 () ] YacToTa kanana 16 (M) ]
YHacToTa BTOpOro NPMEMHOra OKHa |EI| CKOpOCTE BTOPOra NpHUeMHOro okHa | DRO b
| ok |

PucyHoK 17 — OKHO «[1pOMn3BONbHbIMA YACTOTHbIN NAAH»

|_|p0M3BOﬂbeIl7I YaCTOTHbIN NJ1IaH NO3BOAAET 3a4aTb 40 16 KaHanNoB, a TaKxKe 4acCTOTy U CKOPOCTb
BTOpOro I'IpVIéMHOI'O OKHa.

BHUMAHMUE! MMepBble TpM KaHana 1 BTOpoe NPUEMHOE OKHO HeobX0AMMO HacTPoMUTb B 06s3aTebHOM
nopsaKe, B NPOTMBHOM C/ly4ae NPOU3BO/IbHbIN YAaCTOTHbIN NAaH ByaeT cYUTaTbCA NYCTbIM.

3.5.2.2 «Cnocob akTnBaumMm B ceTn» - 3a4aET cnocob aktuaumm B cet LoORaWAN (ABP nan OTAA).

3.5.2.3 «3anpawuBatb nNoATBEPXKAEHME» — MPU BbIOOPE OTNPaBKM NakeTa JAaHHbIX C
NnoATBEP)KAEHMEM CYETYMK OyaeT NOBTOPATb OTMNPaBKYy MaKeTa [0 Tex Mop, NOKa He MoayyuT
noaTBepraeHue ot ceteBoro cepsepa LoRaWAN, nnbo noka He 3aKOHUYMTCS KONMYECTBO NepernoBTOPOB
naketa (cm. n.4.5.2.7). Eciv noaTBep:KaeHUe He 6b110 NONYYEHO, TO CHETYMK COXPAHUT BCE HAKOMNEHHbIE
NakeTbl BO BHYTPEHHEN NamATU A0 CAeAyoLLero ceaHca CBA3M.
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BHUMAHMUE! Mpu BbibOpe OTNpaBKM MNaKkeTa AaHHbIX 6e3 noATBeprKAeHMA cYeTYMK He byaeT 3HaTb
[OCTaB/IEH NAKeT MU HET.

3.5.2.4 «ABTOMaTMYEeCKOoe ynpaB/ieHue CKOpocCTbio (ADR)» — aKTUBUPYET B CYETYMKE a/ITOPUTM
ABTOMATMYECKOro ynpasaeHMA CKOPOCTbIO nepenayn AaHHbIX co cTopoHbl ceTn LoRaWAN. Yem Bbiwe
KayecTBO NPUHMMAEMOTO CETbIO CUTHaNa, TEM Bbllle CKOPOCTb byAeT yCTaHaBANMBATLCA HA CYETYUKE.

Brikn

PuncyHok 18 — AktnBaums GyHKUUM «ABTOMATUYECKOE YNPaBAeHME CKOPOCTbIO»

3.5.2.5 «OTKpbIBaTb MepBoe MPUEMHOE OKHO 4epe3d» (He oTobpakaetca B pexume paboTbl
«MpocToi») — 3a83€T BpeMs, Yepes KOTOPOe CHETYMK OTKPOET NepBoe NPUEMHOE OKHO NOcC/e nepeaaym
oyepeaHoro naketa (puc. 19). Bropoe npMémHoe OKHO Bcerga OTKpbiBaeTcs yepe3 1 cekyHay nocne
nepsoro.

1 cexyHoa
2 CEKYHO
3 ceKyHAObI
4 CceKyHO
5 CeKyHO

OTKPLIBATE NEPEOE MPHMEMHOE OKHO YEpPES: 6 CeKyHL

7 cexyHa
3 cekyHa
9 cexyHa
10 cekyHa
11 cekyHa
12 cekyHa
13 cekyHa

14 cekyHn

15 cekyHa

PucyHOK 19 — Bbibop BpeMeHM OTKPbITUA NEPBOro NPMEMHOIO OKHA Nocae nepeaayn nakeTta

3.5.2.6 «3agep:KKa 1 Ha NoATBEPKAEHNE NPUCOEUHEHUA K CeTU» (HEe OTOOparKaeTcsa B pexume
paboTbl «MpocToi») — 3a0aéT Bpems, Yyepe3 KOTOPOEe CYETUYMK OTKPOEeT nepBoe NPUEMHOE OKHO Ans
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nonyyeHUa nNOATBEPXKAEHMA npucoeamHeHna K cet LoRaWAN (puc. 20). BTtopoe oOKHO Bcerga
OTKpbIBaeTcA Yepes 1 ceKyHay nocne nepsoro.

1 cexkyHna
2 cekyHAbI
3 CeKyHALI
4 cekyHAb
5 ceKyHa

G CceKyHa

7 cekyHa

Janep#ka 1Ha NoATEEpHAEHHWE NPMCOSAMHEHHA K CETH:

9 cekyHA

10 cexyHa
11 cexyHa
12 cexyHa
13 cexyHa
14 cexyHa

15 cexyHa

PucyHoK 20 — Bbibop BpeMEHWN OTKPLITUSA NEPBOrO NPUEMHOIO OKHa
ANA NONYyYeHUsA NOATBEPKAEHNA NPUCOEAMHEHUSA K CETU

3.5.2.7 «KonnyecTtso nepenoBTOPOB NakeTa» (He oTobparkaeTcsa B pexkmume paboTbl «pocToi») —
3aaéT KO/IMYECTBO NepenoBTOPOB OTNPaBAEHNI NaKeTa AaHHbIX (puc. 21). Ecan dyHKUmA «3anpalwmnsaTtb
NOATBEPKAEHME» OTKNOYEHA, TO CYETYMK OyAeT OTNPaBAATb KaKAbl MaKeT CTO/IbKO pa3, CKOMbKO
YKa3aHO B AaHHOM HacTpoWKke. Ecim dyHKUMA «3anpawmsaTb NOATBEPIKAEHUE» BKAOYEHA, TO CYETYMK
6yaeT OoTNpPaBAATb NAKeTbl MOKAa HE NOMYYUT NOATBEPKAEHME UM NMOKA HEe OTNPABUT CTONbKO MAaKETOB,
CKOJIbKO YKa3aHO B AaHHOW HacTpolike.

1pas
2 paza
3 pasa
4 paza
5 pas
6 pas
7 pas
Konv4ecTeo NepenosTopoE NakeTa: _
9 pas
10 paz
11paz
12 paz
13 paz
14 paz
15 paz

PucyHoOK 21 — Bbibop KonnyecTsa NnepenoBTOPOB OTNPaBAEHUIA NaKeTa
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3.5.2.8 «MowHoCTb nepeaaTyMka» (He oTobparkaeTcs B pexume paboTbl «lpocTon») —
peryniMpyeTt MOLWHOCTb NepeaaTynmKa cCYeTYMKa Npu oTnpaBKe naketos B ceTb LORaWAN (puc. 22). aHHas
HACTPOMKa MOXKeT H6bITb U3MEHEHA CETbIO.

2dBm
5 dBm
8 dBm
14 dBm
20 dBm

PucyHoOK 22 — Bbibop moWwHOCTN NepeaaTynka

3.5.2.9 «CKopocTb nepegaun» (He otobparkaeTca B perxmme paboTbl «lpocToit») — perynmpyet
CKOPOCTb Nepenayun, Ha KOTOPOW cHeTYnK byaeT nepeaaBaTb NakeTbl B ceTb LORAWAN (puc. 23). AaHHas
CKOPOCTb MOKET BbITb MU3MEHEHA CeTbio ecnun BKAoYeH anropntm ADR.

DROSF12 BW125
DR15F11BW125
DR.2 5F10 BW125
CKOpOCTE Nepeaa4M: DR.3 5F3 BW125
DR4 5F3 BW125
DR5 SF7BW125

PucyHoK 23 — Bblbop cKOpOCTM Nepesaym
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3.6 OMNCAHUE BKNAAKU «HACTPOMUKU YCTPOUCTBA»

3.6.1 OBLWEE ONNCAHUE

Bknapgka «Bera CXB3/CIB3 v.2» oTobparkaeT OCHOBHbIE NapaMeTpbl M HACTPOMKM NOAKNOYEHHOTO
cyeTymKa (puc. 24).
|||. WHopMaLmMa LQ‘HB HacTpaiiin LoRaw AN T‘TBEraCXEBICI‘BB v.2 Rzbik: | Russian ¥

Tekylues COCTOAHME

Temnepatypa, C: 26°C
3apsa baTapew, Y 29%:
AWEMETP CHETHHKE, MM} 15mM
TeRYIWME NoKasaHuA, Ky, m: 0.0433

HacTpoiiki nepeaay9n nokasaHuit

Meprog nepeaas- AaHHBNG 24vaca :
Mepiog cOopa AaHHEX: 24 vaca -

Hacos0i NoAC: UTC+00:00 >

KoMaHab!

OTMpasuTe Napons

PucyHOK 24 — BKknagKa «HacTponkm ycTponcrea»

3.6.2 ONMUCAHUE NONEN

3.6.2.1 «TeKywee coctoAHne» — oOTODOparkaeT OCHOBHble TeKylMe napamMeTpbl CYETYMKA
(Temnepartypa, 3apsa 6atapen, AMameTp CYETUMKA, TEKYLLME MOKa3aHUSA).

3.6.2.2 «HacTpoliku nepepaum nokasaHMM» — oTobpa)kaeT rpynny napameTpoB, KOTopble
No3BOAIOT NPOU3BECTM HACTPOMKY NEPMOLOB Mepesaym M COXPaHEeHMA AaHHbIX, YacOBOro Mosca, no
KoTopomy 6yayT HaCTpPOEeHbl BHYTPEHHME Yacbl CYETYMKA.

MNMepuopn nepenaym AaHHbIX BbibnpaeTcs U3 paga 1, 6, 12 n 24 yaca.

Mepuop cbopa AaHHbIX BbibMpaeTca n3 paga 1, 6, 12 u 24 yaca.

3.6.2.3 «KomaHAabl» — oTobpaykaeT KomaHA4y BBOAA YHUKaNbHOIo napona «OTnpaBuTb Naponb».

3.7 HACTPOUKM CYETYMKA NO YMONYAHUIO

HacTpolikn cueTumnka no ymonyaHuio NpmuBeaeHbl B Tabauue 4.

Tabnuua 4
Mapamertp 3HayeHue
MNepuoa nepegayvmn AaHHbIX 12 yacos
Mepuopa cbopa AaHHbIX BO BHYTPEHHEW NaMATH 12 yacos
YacosoW nosc UTC +03:00
YacToTHbIW NhaH RU868
Cnocob akTnBaLuKM B CETH OTAA
3anpalwmnBaTb NOATBEPKAEHME bes noarsepaeHma
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ABTOMaTU4YeCKoe ynpasneHune ckopocTbio (ADR) BkntoyeHo
MouwHoCTb NepesaTymKa 14 pbm
Konnyectso nepenoBTOPOB OTMNPaBKKM NaKkeTa 1
Pexxnm paboTbl Cknag
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4 NMTPOTOKOJ1 OBMEHA AAHHbBIMW MO PAANOKAHANY C CETbIO
LORAWAN

4.1 MOAEM NEPEAAET NAKETbI CNEAYIOWNX TUNOB

BHMMAHMUE! B nonaAx, COCTOALLUX U3 HECKONbKNX 6ANT, Mcnonb3yeTcs Nopaaok cnenosaHus little endian.

4.1.1 NAKET C TEKYWWKMMU NMOKASAHNAMMU

leHepupyeTcA C 3a4aHHbIM NepuoaomM HakonaeHua u nepepaetrca Ha LoRaWAN nopt 2 npwu
oyepeaHOM BbIXxoAe cHeTYMKa Ha cBA3b. CTPYKTypa coobuieHmna npmueeaeHa B Tabauue 5.

Tabnuua 5
Pasmep B b6aiiTax OnucaHue nonsa Tun AaHHDbIX

1 6anT Tvn nakeTa, 4NA AaHHOro naketra =1 uint8
1 6ant 3apag 6aTtapeun, % uint8
1 6ant Temnepatypa, °C int8

Hannune Bo3aeiCTBUA BHELUHErO MarHUTHOrO NoA uint8
1 6ant 1 — 3aduKcMpoBaHo

0 — He 3adMKCMpPOBaHO

Mpur3HaK 6AOKMPOBKK LMDPOBOro MHAMKATOPA uint8
1 6ant 1 — umdpoBoi MHAMKATOP 3a6NOKMPOBAH

0 — undpoBoit HAMKaTOP pPa3bioOKMpOBaH
4 6anTa Bpemsa popmmpoBaHms naketa (unixtime UTC) uint32

Mpu13HaK yTeuyKn (HenpepbIBHbIM Pacxod Bogbl B TEYEHWE uint8
1 6aiT nony4yaca o6bemom meHee 0,3 Ky6.m)

1 —yTeuka

0 — Hopma

Mpu13HaK NpopbiBa (HeNpepbIBHbIM Pacxos, BOAbl B TeYeHue uint8
1 6aiT nony4vaca o6bemom 6onee 0,3 Ky6.m)

1 -npopbiB

0 — Hopma
4 6anTa TeKywme nokasaHus (B Ky6.m yMHOKeHHbIX Ha 10 000) uint32

Mpn dopMMpPOBaAHUM NAKETOB YYUTbLIBAETCA 3a[aHHbIV B HACTPOMKAX 4acoBOW Nosc.

4.1.2 NAKET C 3ANNPOCOM KOPPEKTUPOBKWU BPEMEHMU

MNepepnaetca ogmMH pa3 B cemb AHel Ha LoRaWAN nopt 4. CTpyKTypa cooblieHua npuseaeHa B
Tabnuue 6.

Tabnunua 6
Pasmep B 6aiTax OnucaHue nonsa Tun AaHHbIX
1 6ant Tun nakeTa, 4Na AaHHOro nakerta = 255 uint8
. Bpems cyeTyMKa Ha MOMEHT Nepeaaym naketa (unixtime uint32
4 6aiita UTC)
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Mocne nonyvyeHuMAa nakeTa AAHHOTO TUNA MPUIOXKEHME MOMKET OTMPaBUTb CYETYMKY MaKeT C
KOPPEKTUPOBKOI BPEMEHMW.

4.1.3 NAKET C TEKYLWMUMUN HACTPOUKAMMU

MNepepnaetca Ha LoRaWAN nopT 3. CTpyKTypa coobuieHmna npmueeaeHa B Tabaumue 7.

Tabnuua 7

Pasmep B 6aiiTax OnucaHue nonsa Tun AaHHDbIX
1 6avt Tvun nakeTa, ANA AAHHOTO NaKeTa == uint8
2 6anT ID napamertpa uintl6
1 6ant AnunHa paHHbIX (len) uint8
len 6anT 3HayeHue napametpa ==
2 6anT ID napamertpa uintl6
1 6ant AnunHa paHHbIX (len) uint8
len 6alT 3HayeHue napametpa ==
2 6anT ID napamertpa uintl6
1 6ant AnnHa paHHbIX (len) uint8
len 6alT 3HayeHue napametpa ==

4.2 MOAEM NPUHUMAET NAKETbI CAEAYIOWKUX TUNMOB

4.2.1 NAKET C 3ANNPOCOM HACTPOEK

MpuHumaetca Ha LoRaWAN nopT 3. CTpyKTypa cooblieHusa npuseaeHa B Tabauue 8.

Tabnuua 8
Pasmep B 6aiTax OnucaHue nonsa Tun AaHHbIX
1 6ant Tun nakeTa, ANa gaHHoro naketa =1 uint8

4.2.2 NAKET C HACTPOMKAMM

MpuHnmaetca Ha LoRaWAN nopt 3. MakeT ¢ HAcTpPoOMKaMu MNOJIHOCTbIO MAEHTUYEH NaKeTy oT
ycTpoiictBa. CTpyKTypa coobuweHunsa npmuegeHa B Tabaunue 9.

Tabnunua 9

Pasmep B 6aiTax OnucaHue nonsa Tun AaHHbIX
1 6ant Tun nakeTa, ANA AAaHHOIO NakeTa == uint8
2 6ant ID napameTpa uintl6
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1 6ant AnunHa paHHbIX (len) uint8
len 6alT 3HayeHue napametpa ==

2 6ant ID napameTpa uintl6
1 6ant AnunHa paHHbIX (len) uint8
len 6anT 3HayeHue napametpa | -

2 6anT ID napamertpa uintl6
1 6ant AnunHa paHHbIX (len) uint8
len 6anT 3HayeHue napametpa ==

MepepaBaemMbliii Ha YCTPOWCTBO MaKeT C HACTPOMKAMMU MOXKET COAEep’KaTb He BCE HACTPOWKM,
noaJepX1MBaemble YCTPOUCTBOM, a TOJIbKO TY MUX YaCTb, KOTOPYH HEOBXOAUMO M3MEHUTD.

ID HacTpOEK M MX BO3MOXKHble 3HaYeHuMA npuseaeHbl B Tabanue 10.

Tabnuua 10
ID HacTpoKuM OnucaHue OnvHa MpuHMMmaemble 3Ha4YeHUnA
1-0TAA
T 1 6ai
3 WM aKTMBALMM B CETH 6anT 5 ABP
. 1 —3anpawwmnsaTtb
4 1
3anpalwunBaTtb NOATBEPKAEHNE 6anT 2 — He 3anpalwnBaTh
8 Konnyectso nepenoBTOpOB NakeTa 1 6ant ot 1lp015
1-1uvac
16 Mepnop nepenaym AaHHbIX 1 6ant 2 =6 1acos
ProA nepen A 3 —-12 vacos
4 —24 yaca
1-1uyvac
49 Mepuropn cbopa AaHHbIX 1 6ant 2 =6 1acos
proA paa 3 —-12 vacos
4 —24 yaca
55 YacoBoli nosic, B MUHYyTax 2 6ant ot -720 go 840

4.2.3 KOMAHAA PA3B/IOKUPOBKU LLMGPOBOINO MHANKATOPA (®YHKLUA INEKTPOHHOMN
MATHUTHOW N/IOMBbI)

MpuHumaetca Ha LoORaWAN nopT 2. CTpyKTypa coobuieHns npmuseaeHa B Tabanue 11.

Tabnuua 11
Pasmep B b6aiiTax OnucaHue nonsa Tun gaHHbIX
1 6ant Tun nakeTa, ANA AAHHOrO naketa = 2 uint8
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4.2.4 NAKET C KOPPEKTUPOBKOM BPEMEHMU

MpuHumaetca Ha LoRaWAN nopT 4. CTpyKTypa cooblieHua npuseaeHa B Tabauue 12.

Tabnuua 12
Pasmep B 6aiTax OnucaHue nonsa Tun gaHHbIX
1 6ant Tun nakeTa, gNna AaHHOroO NakeTta = 255 uint8
. BennuunHa B ceKyHAax, Ha KOTOPYIO HYXHO CKOppeKTMpoBaTbh | int64
8 baiT Bpemsa. MoxeT BbITb NONOKUTENBHON MU OTPULATENBHOWN
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MHOPOPMALMA O AOKYMEHTE

UHdopmauua o AOKymeHTe

3aronoBoK

CyeTumKmM BOAb! KpblabyaTble aneKTpoHHble CXB3, CIB3 ¢
paanokaHanom LPWAN 868 BElA (BTopoe nokoneHue)

Tun fOKYMeHTa

UHCTpYKUMA

Homep v aata nocneaHel pesnsnm

02 ot 22.01.2021

UcTopua pesnsmi

Pesusua |[arta Uma KommeHTapuu

01 16.11.2020 U6 _B [aTa co3gaHnA 4OKYyMeHTa
02 22.01.2021 KAB_b PepakTnpoBaHue AOKyMeHTa
03 25.02.2021 Ab B PepakTnpoBaHue AOKYMeHTa
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