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BBEAEHWE

HacToAawaa MWHCTpPyKUMA no paboTe npeaHasHayeHa ANA CYETYMKOB BOAblI  KPblAbYaTbIX
3NneKTPOHHbIX CXB3, CI'BD (aanee CY4ETUYMKM) U COAEPHKUT ONUCAHME 0OLMX TEXHUYECKUX XapPaKTEPUCTUK,
PYHKLUMOHANbHbIX BO3MOXHOCTEN, WMHTEpPENCHOM 4YacTu, Nporpammbl KOHPUrypaTopa M NPOTOKONA
0b6MeHa, a TaKKe gpyrux ceeaeHuin, HeobxoaMMbIX AN NPABUIbHOM SKCNAyaTaLMM CHETYMKOB.

NHCTpYKUMA npeaHasHayeHa ANA CneunanmnctoB, O3HAKOM/EHHbIX C MPaBMAaMKU BbIMNOJIHEHUA
MOHTaXHbIX paboT B 06/1aCTV Pa3IMYHOIO 31EKTPOHHOTO M 3NEKTPUYecKoro obopyaoBaHus.

BHUMAHMUE! Ona obecnevyeHns NpaBuIbHOTO PYHKLMOHMPOBAHUA YCTAaHOBKa M HAaCTPOMKa cYeT4YMKa
OONKHbI OCYLLECTBAATLCA KBAANPUUMPOBAHHBIMK CReLnaancTamm.
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1 TEXHUYHECKOE OMNMMUCAHUE

1.1 HASHAYEHMUE

Cuetumkn CXB3, CIBI (puc. 1) npeaHasHayeHbl ANA M3MepeHus obbema NUTbLEBON BOAbl MO
CaHlnH 2.1.4.1074-2001 npoTeKatowlen no Tpybonposoay npu TemnepaType ot natoc 5 go nawoc 40 °C
ONs CYETYMKOB xonogHou Boabl (CXB3) n ot natoc 5 ao natoc 90 °C gns cyeTumkoB ropadeit soapl (CIBI)
npu AasneHun He 6onee 1,0 MMa (10Krc/cm) ¢ nocnedyroLMM HaKOMEHMEM W nepeaayeit 3TOM
nHdpopmauymm B cetb LORaAWAN nocpeactsom pagmnocsasmM Ha YacToTax AnanasoHa 860-1000 Mru,

Cuetumkn CIBI aBnawTCA YHUBEPCANbHBIMM WM MOTYT OblTb WMCNONb30BAHbI ANA M3MEpPEeHUA
obbema, Kak xonoaHoM, Tak 1 ropadeit Boabl; CXBI - TONbKO XONOAHOMN.

PUcCcyHOK 1 — BHewWHNN BUA, CHETYMNKA

1.2 ®YHKUUU

CyeTuMKKn noaaepmBatoT cnegytowme GyHKLMN:

e OTOOparkeHMe Ha KUOKOKPUCTANIMYECKOM WHAMKaTope (manee umdppoBON WMHAMKATOP)
HaKOMN/NIEHHOTO pacxoaa BoAbl B Ky6. m;

e (duUKcaums BO3AENCTBUA BHELLHETO MAarHUTHOTO NOANSA (3N1eKTPOHHAA MarHuTHas naomba);

® KOHTPOAb 3apAafa BCTPOEHHOTO 31eMeHTa NUTaHuS;

® KOHTPOAb TEMNEepPaTypbl BHYTPU CHETHOrO MexaHM3Ma (cnpaBoyHas MHGopmaLma);

® perucTpaums cnayyalHoro obpaTHOro noToka BoAbl (OoTobparkeHue Ha UMPPOBOM MHAMKaATOpE
HaKoON/NIEHHOTro B MPAMOM M 06paTHOM HanpaBAEHUN Pacxona BoAbl MO MOAYAO B Ky6. M);

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

e ¢duKcaums npopbiBa (HenpepbliBHOe noTpebaeHune > 0,3 Ky6. M B Te4eHMe nosyyaca);

® pPMBA3Ka M COXPaHEHWE BHELUTATHOM CUTyauMn K AaTe U BPEMEHU;

e poBeAeHMe UCMbITaHUA NPU NPOM3BOACTBE U M3MEHEHME MapaMeTPOB CYETYMKA B npouecce
3KcnayaTaumMmn NocpeacTBOM ONTUYECKOTo NopTa;

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

® COXpaHeHWe HAaKOMNIEHHbIX AaHHbIX BO BHYTPEHHEel NaMATU No NpeABapuTe/IbHO YCTAaHOBNEHHOMY
pacnucanHuio (Bbibop nepuoaa cbopa AaHHbIX);

® CpOYHanA OTNpaBKa HAaKOM/IEHHbIX AaHHbIX (BHEOYEPEAHOM CeaHc cBA3M);
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e Ge3oTnaratenbHas nepeaadva aBapMMHOIO COOBLLEHMA B Cayvyae BO3HWKHOBEHUS CAeayoumx

BHELUTATHbIX CUTyaLUNA:

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

° paspAfKa BCTPOEHHOro 3n1eMeHTa NUTAaHUA HMXKE A0MYCTMMOrO YPOBHS;
°  ¢duKcaumsa NPoTeykn (HenpepbiBHoe notpebnerHune < 0,3 Ky6. m B TeyeHMe nosyyaca);
> ¢puKcauma npopbiBa (HenpepbiBHOE NoTpebaeHne > 0,3 Ky6. M B Te4EHWE NOyYaca);
e 1Ba pexuma paboTbl («CKnaa» n «KcnayaTauna);
® KOHTPO/Ib YPOBHA NaccUBaLMm BCTPOEHHOMO 3NeMeHTa NUTAHNA N aBTOMaTMYeCKaA genaccmBauma

B Caiy4dae HeO6XOAMMOCTM.

1.3 TEXHUHECKUE XAPAKTEPUCTUKU

OCHOBHble TEXHUYECKNe XaPaAKTEPUCTUKN CHETHNKa NPUBELEHDI B Ta6m4u,e 1.

Tabnuua 1

Mapamertp

3HaueHue

OCHOBHbIe

Tun cyeTymKa

CXB3-15, CIB3-15

CXB3-20, CIB3-20

dnameTp ycnhoBHOro npoxoga, Mm 15 20
MeTponornyeckmim 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
HomuHanbHbIN, qn 1,5 2,5
MaKcMManbHbIN, Omax 30 50
[dunanasoH paboyero gasneHus sogbl, MlMa Jo 1
[Ownana3oH paboumx TemnepaTyp Boabl, °C
xonogHasa, CXBd +5...+40 °C
ropadyan, C[B3 +5..490 °C
f,::;;::—:éoa%qu TemnepaTyp OKpyXatoLLero 45450 °C
EMKOCTb MHAMKATOPHOrO ycTpoicTea, m3 99999,9999
BcTpoeHHbI aaTunk TemnepaTtypbl Ectb

NHTepdelic OnTuyeckuit nopt, pagmokaHan LoRaWAN
PaguokaHan

MpoToKon LoRaWAN

Cneundurauma 1.0.3

HomuMHanbHaA MOLLHOCTb NepeaaTynKka, MBT

25 (HacTpamBaertca)

Knacc yctpoitctea LoRaWAN

A

Konunyectso KaHanos LoRa

16
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Mapamertp 3HauyeHue

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

4 o
ACTOTHBIM NAAK KZ865, nponsBosbHbIlM (Ha ocHoBe EU868)

Cnocob akTnBaLuK B CETH ABP n OTAA
HactpanBaembiit 1, 6,12, 24 yaca

MNepuon nepesaun . Mo cobbiTuto

Aa:HbIQ P CepsucHbin (3amblKaHMe cUrHanbHOTO AaT4MKa Xonna)
PekomeHayemblit 12 yacos

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

O6bem NamaTK ANA HAKONAEHMA NAKEeTOB, LWT. 200

Tun aHTeHHbI LORa BHyTpeHHAA

YyBCcTBUTENBHOCTL, dBM -138

JanbHoCTb pagmMocBA3n B N1IOTHOM FrOPOACKOM 105

3aCTPOMNKe, KM

[JanbHOCTb PaAMOCBA3M B CENIbCKOM MECTHOCTY, 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 HACTPOMKax, cMm. n. 3.7)

dnemeHT NUTaHUA, YCTaHOBAEHHbIN Ha 3aBoAe,
Mepwopg, 3ameHbl Heob6XoANMMO 3aMEHNUTb MO UCTEYEHUUN NEPBUYHOTO
MEXKMNOBEPOYHOro MHTepBana 6 nert

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

1.4 NPUHUUN PABOTDI

MpuHUMN paboTbl CYEeTYMKAa OCHOBAH Ha U3MEepeHMM uYucna obopPOoTOB  Kpbl/bYaTKK,
PacnonoXeHHOM B NPOTOYHOM (MPOIMBHOM) YacTM CHETUYMKA M BpaLLatoLLENCA Mo BO3AENCTBMEM NOTOKA
BoAbl. KonmuyectBO 0OOPOTOB KpblabYaTKM MNpoMnopUMoHanbHO o0b6bemy npoTeKatowen Boapl. B
Kpbl/IbY4aTKy 3anpeccoBaH ABYXMNOAOCHbIN marHut. CHATMe WHbopmMauuM O KoaudectBe 060poTOB
KpbI/IbY4aTKM C MarH1Ta OCyLLECTBASIETCA C MOMOLLbIO CYETHOMO AaTyMKa Xonna.

CYeTUYMK NOCTOSHHO BK/OYEH, HO DONbLUYIO YacTb BpeMeHU paboTaeT B pexume MOHUMKEHHOro
sHepronoTpebneHus.
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2 ONUCAHWE PABOTbl OCHOBHbIX ®YHKL NN

2.1 OTOBPAXEHUE NOKA3AHUN

Ons BM3yanbHOTro OTOOpaKeHWs MNOKa3aHWMM CYETYMK MMeeT B CBOEM cocTaBe UMPOBOI
WMHAMKATOP (puUC. 2), KOTOPbLIN PACMONIOKEH Ha NNLEBOMN NaHeNu cyeTynka. NMokasaHusa otobparkatoTca B
KybMUYECKMX MeTpax C TOYHOCTbIO 0 YETBEPTOro 3HaKa Noc/e 3anATOM HapacTatOLWMM UTOTOM.

B npouecce akcnayaTaumMm c4eTYMKa Ha LMPPOBOM MHAMKATOPE KaXKAable 2 MUHYTbl OTOOparkaeTca
KOZIMYECTBO OTMPAB/EHHbIX NO PaAMOKaHaNy NakeTos, NPU 3TOM B CTapluem pa3page (KpaltHem cnesa)
oTobpaxKaeTcs cMMBOA «SP».

O6nacTb BOCNPUATUA
BHELUHero
MarHMTHoOro nona

OnTrUyeckui nopt

Undposoit MHANKaTOP

=y,

90cC

PucyHoK 2 — OCHOBHble 3n1eMeHTbl CHEeTYMKA

Mpn nNepBoM BKAOYEHUWM CYETYMKA Ha LMOPOBOM WMHAMKATOpe MnooyepesHo oTobparkatoTcs

cneayolme napameTpbl (KaxKabii B TedeHne 5 cekyHa):

® HauMMeHOBaHMe BCTPOEHHOro NporpammHoro obecneyeHus (aanee MO) cyeTuMKa;

e Homep Bepcumn N0O;

e uundpoBoN MaAeHTUPUKATOP (KOHTPONbHAA cymma) MNO;

e cnocob BblYNCNAEHUA KOHTPONBHOM CYMMbl;

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

e [faTa NnoBepKu cyeTymKa B popmate «ld dd.mm.yy» (Hanpumep, «Id 01.01.20»).

2.2 PEXUMbI PABOTbI CHETYUKA

Ons onTMMmnsaumm sHepronoTpebaeHns CHeTYNK UMEET ABa pPeXKMMa pPaboTbl:

e «CKknag» - MeTpoJsiorMyeckaa 4actb pabortaeT (cyeTymk u3mepseT obbem UM oTobpakaer
HaKOM/NIEHHbIA pacxod BoAbl B KyBUYECKUX MeTpax), KOMMYHUKaLMOHHaA 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» - METPONOrMYeCcKas U KOMMYHUKALMOHHbIe YacTu paboTatoT.

CyeTyMK MO yMOJYaHUIO nocTaBnseTca B pexume «Cknaa», ONsA BbiBEAEHUSA M3 KOTOPOro
HeobxoANMMO MOAHECTU BHEeWHUN MmarHMT Ha 15-20 cekyHA, K 061acTM BOCMPUATMA BHELLHEro
MarHUMTHOro nons, cm. n. 2.5.
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2.3 ONTUYECKMUMN NOPT

Onsa noaKNoYeHNs K NepcoHaIbHOMY KOMMbIOTEPY CYETYMK MMEET B CBOEM COCTaBeE OMNTUYECKUIA
nopt (puc. 2). CBA3b MeXAy ONTUYECKMM MOPTOM CYETYMKA WM MNEPCOHANIbHBIM KOMMNbIOTEPOM
ocyllecTBaseTcA nocpeacTsom agantepa (npeobpasosatens) «OntonopT-USB», KOTOpbI NoaKkAto4aeTcs
K USB-nopTy KomnbloTepa.

Ona yTeHMA U U3MeHeHMA napameTpoB cCYeTYMKa ucrnonblyetcAa nporpamma «Vega LoRaWAN
Configurator». MoapobHoe onucaHune paboTbl C AaHHOM NPOrpPaMmmoi cm. n.3.

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

2.4 BHYTPEHHUE YACHI

Bpema BHYyTpEeHHUX 4acoOB YCTaHAB/MBAETCA aBTOMAaTMYECKM MNPU NOAKAYEHUW K nporpamme
«Vega LoRaWAN Configurator» yepe3 onTUYeCKUIN NOPT, @ TaKKe MOXKET ObiTb CKOPPEKTUPOBAHO Yepes
ceTb LoORaWAN.

MexaHU3M aBTOKOPPEKTUPOBKM BpemeHU yepes ceTb LORaWAN ocyuiectenaetca nocpeactsom
nporpammbl «IOT Vega TimeCorrector». C4eTYMK OTNPABAAET 3aNpoC HAa KOPPEKTUPOBKY BPEMEHMU Pa3 B
Hezento.

2.5 9/IEKTPOHHAA AHTUMATHUTHAA N/IOMBA

Ona ¢uKkcauum BO3LENCTBUA BHELWHEr0 MarHUMTHOTO MOAA CYETYMK MMEET B CBOEM COCTaBe
CUTHANbHbIN AATYMK XONNa, KOTOPbIN PACNoONOMKEH NoA LeHTPaNbHOM YacTblo MMLEBOM NaHenu (puc. 2).
[aHHaa GYyHKLMA UMeeT HaMMeHOBaHWEe — 3NEKTPOHHAA aHTUMarHUTHas naomoba.

C nepBoOIi CEKYHAbl BO3AENCTBMA BHELUHETO MAarHUTHOIO MOAA 4OCTAaTOYHOM CU/bl HA CYETYMK HA
uMbpoBOM MHAMKATOPE MOABAAETCA Npeaynperaatowmn cumeon «b» B cTapwem paspsage (KpanHem
cneBa), Npu 3TOM NOKa3aHus oTobpakatoTcs.

Echn BO3aencTBME BHELWHEro MarHUMTHOrO Mnosa npogonkaetrca 6onee 5 MUHYT, TO CYETYMK
610KMpyeT uMdpoBOM MHANKATOP M fobaBnAeT dnar 610KMPOBKM B NAKET C AaHHbIMM, KOTOPbIN NepeaaéT
npu BHeoyYepeaHOM ceaHce cBA3W. [lpy 3TOM Ha uUMPPOBOM MHAMKATOpe oTobparkaeTcs
npeaynpexgarowmn cumon «b», a nokasaHua He oTobpaxkatoTcAa. Pa3bnokuposatb uUnbpoBOn
WHAMKATOP MOXET TO/IbKO Ancnetdyep yepes ceTb LoORaWAN cneumanbHOM KomaHAOMN.

DyYyHKUMM ynNpaBieHUA CYETYMKOM, KOTOPbIE aKTUBMPYHOTCA BHEWHMM MarHMTom npu ero
noagHeceHUU K 06,1acTn BOCNPUATMA BHELLHErO MAarHUTHOIO NoAA, NpuUBeAeHbl B Tabanue 2.

Tabnunua 2

Bpemsa Bo3geincreums
BHELUHEro MarHUTHOro CobbiTne MpumeyaHue
nons

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

AKTMBaUMA ONTUYECKOro nopTta

MeHee 2 ceKyHp, Ha 20 cekyHA,

B MOMeHT nepegaunm AOaHHbIX B
cTapem paspage undposoro
MHOMKaTOpa 0TOBpaXkaeTca CUMBOJT «P»

BHeouepenHol ceaHc cBA3M,

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

BnokuposKa undposoro OTobparkaeTca TO/IbKO

5 MWUHYT 1 6onee o
MHAMKaATOpPA npeaynpexaatowmii 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
uenblo onpeaeneHna ypoBHA naccmBaumu. B npouecce TecTMpoBaHWS Ha UMPPOBOM MHAMKATOpE
oTobparkaetca Hagnucb «BAT INIT».

Mo pesynbTatam TEeCTMPOBAHMA NPU HEOOXOAMMOCTM 3amyCKaeTca Npouecc AenaccuBauunm, npu
KOTOPOM Ha LMdpOoBOM MHAMKaTOpe oTobparkatoTca Haanucn «BATD xxxx» (Ha nepBom 3Tane npolecca
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 Aenaccmsaumm, Nocae KOTOPOro CYeTYnK

NO/IHOCTbIO FOTOB K paboTe;

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

HeobxoaAMMa 3amMeHa BCTPOEHHOrO 31eMeHTa NUTAHKUA.

B npouecce aKkcnayaTtauum cHETYMKA Mepuogmyecknm NpoBOAUTCA TECTUPOBAHUE BCTPOEHHOrO
3IeMeHTa NUTaHUA C LLeNIblo onpeaeneHma ypoBHA Naccusaumu.

2.7 PAANOKAHA/1 LORAWAN

2.7.1 NPOUEAYPA MPUCOEAUHEHUA K CETU

CyeTuunK nopaep*knBaeT Asa cnocoba aktmsaumm B cet LoRaWAN:

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

e OTAA (Over The Air Activation) - cueTunk ocyLLeCTBAAET TPW NOMbITKW NPUCOEANHEHMUA K CETU B
33@aHHOM TMpPU HaCcTPOMKe YacTOoTHOM nnaHe (no ymonyaHuio RUS868). Mpu nonyyeHuu
noarsepxKaeHua aktnsaumm B cetm LORAWAN cyeTyMK HaumMHaeT OTNpPaBAATb NAKeTbl AAHHbIX.
Echn Bce npeaplaywive nNOMNbITKM OKa3bIiBAlOTCA HeyAauyHbIMKU, TO CYETYMK MPOAO/IKUT
OCYLLECTBAATb NOMbITKM NPUCOEAMHEHMSA K CETM Pa3 B 6 4acos.

Mo yMONYaHUIO CHETYMK NPOM3BOAUT NOMbITKM NpUCOeANHEHUA K ceT cnocobom OTAA pas B CyTKM
[0 Tex Nop, NoKa He NPUCOEaUHUTCA K CETU. M3MEHUTb HAaCTPOMKKU CYETYMKA MO YMONYAHUIO MOMKHO C
nomoulbto nporpammbl «Vega LoRaWAN Configurator» (cm. n. 3.5).

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

2.7.2 YCTPOMUCTBO K/NIACCA A

CyeTumKk ABNAETCA YCTPOMCTBOM Knacca A no Knaccuoukaumm LoRaWAN u noppepumaet

cnepyowme GyHKLUK:

e ADR («Adaptive Data Rate» nnm « ABTomaTM4eCKOe ynpaBaeHUe CKOPOCTbIOY);

e OTMNpaBKa MAKeTOB C NOATBEPKAEHNEM UK bes;

® COXpaHeHue B NaMATU HeAO0CTaBAEHHbIX MAKETOB MPU OTNPaBKe MNAKeTOB C NOATBEPKAEHNEM;

® HacTpauBaemble nepuoabl cbopa u nepegadn AaHHbIX;

* M3MepeHune TemnepaTypbl;

® V3MepeHUue 3apaaa BCTPoeHHoM baTapen B %.

10
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2.7.3 NEPNOAbI COXPAHEHUA N NEPEAAYU AAHHbIX

2.7.3.1 NEPUOA NEPEAAYN OAHHbIX

MNepuop nepegaun AaHHbIX BblbMpaetcs M3 paga 1, 6, 12 n 24 yaca. [aHHble nepeaatoTca B
CNy4yaHble MOMEHTbI BPEMEHU B TeYeHne BbIOpaHHOro nepmoaa:
® npu nepuosae nepenayvn faHHbIX 1 4yac B TeHeHUe cneayroLLero 4aca;
® [pu nepuoge nepenaym gaHHbIX 6 YaCcOB B TeYeHMe cneayowmx 6 4acos;
® [pu nepuoge nepenaym gaHHbix 12 4yacos B Te4eHue cneayowmx 12 4yacos;
®* Npu nepuoae nepenavn gaHHoIx 24 yaca B Te4eHne cneayrowmx 24 4yacos.

2.7.3.2 NEPUOA CEOPA 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 YaCcoB;
® Ha Ha4ya/I0 TEeKyLEero Yaca Npu nepmosae CoXpaHeHMa AaHHbIX 1 yac.

JaHHble XpaHATCA B NaMATU CHETYMKA 0 CeAyoLWero ceaHca CBA3M, MaKCMMaibHOe KOIN4eCcTBOo
3anucer — 200. Mpwu BbIXOAE HA CBA3b CYETYMK OTMNPABAAET NAKEeTbl HAYMHAA C CAMOrO PaHHEro.

Mpn BbIKNOYEHHOM GYHKUMM «3anpalivBaTbe MNOATBEPXKAEHME» CYETYMK OTMNPABAAET B CETb
LoRaWAN Bce HakonaeHHble NakeTbl NO NOPAAKY C CAMOro paHHero 40 caMoro nocneaHero, ocBoboxxgan
TakMm obpasom oyepeab OTNPABKM MAKETOB BO BHYTPEHHeN namaTu. [NpoBepKn AOCTaBKU MAKETOB B
TAaKOM pexxmme HeT. HenepeaaHHble NaKeTbl B MaMATU CYETUYMKA HE COXPAHAIOTCA.

Ecnn dyHKUMA «3anpalnBaTb NOATBEPKAEHMEY BK/OYEHA, TO CYETYMK OTNPABAAET CAeAyoLnii
NakKeT TONbKO NMoc/e NoAydYeHMs NOATBEPKAEHUA O AOCTaBKe Npeablayuiero. Ecam Takoe noarseprKaeHmne
He Noay4YeHo, TO NOC/e BbIMNO/JIHEHUA YKAa3aHHOIO B HACTPOMKaxX KoIMYecTBa NepenoBTOPOB OTNPaBAEHUN
NnaKeTa CYETUYMK 3aBePLUAET CeaHC CBA3M A0 CNeAYHOLLEro No pacnucaHmio. NMpun aTom cYeTYMK NPOoAoIKaAET
Hakan/nBaTb JaHHble CcOornacHo nepuvogy cbopa M 3anucbiBaTb WX BO BHYTPEHHIOK NamaATb.
HenepepaHHble NakeTbl TaKKe COXPAHAOTCA BO BHYTPEHHEN NamaTU CYETYMKA A0 CNeaylollero ceaHca
CBA3N.

11
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3 PABOTA C MPOFPAMMOM «VEGA LORAWAN CONFIGURATOR»

3.1 HASHAYEHUE U PEXXUMbI PABOTblI NPOTPAMMBbI

Mporpamma «Vega LoRaWAN Configurator» (ganee — koHdurypaTop, nporpamma) npegHasHavyeHa
AN HACTPOMKM NAapaMeTpPOB CYHETUMKA M APYIUX YCTPOMCTB, paboTatowmx B cetn LoORaWAN npounssoacTsa
KomnaHun OO0 «Bera-AbcontoT», Npu HeNnocpeacTBEHHOM WX MOAKAOYEHUU K MEepPCOHaNbHOMY
KOMMbloTepy.

Mporpamma mMmeeT aBa pexunma pabotbl — «lpocTtor» M «IKcnepT». B pexmme «lMpoctoi»
NoNb30BaTEN0 AOCTYNHbI OCHOBHbIE HACTPOMKWU. B pexmme «3IKcnepT» MNOAb30BATENO AOCTYMHbI
OCHOBHble HACTPOMKMK, pacClUMpPeHHble HACTPOMKM, @ TaKKe BO3MOXKHOCTb NMPOBEPKU 30HbI NMOKPbLITUA
CUrHana ot 6a30BbIx cTaHUMI. Janee paccmaTpmsaeTca paboTa c NporpaMmont B pexmme «IKcnepT».

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

3.2 MHTEP®ENUC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKK. pu 3anycke UCNONHAEMOro
¢daina noaBnseTcA raBHoOe OKHO paboTbl ¢ nporpammoi (puc. 3).

E Bera LoRaWAN kondurypatop 1.0.27 - O *

B Eaa iy vindopras | LoRa Hacrpoiin Lorawan | 1)1 Bera ci-11 Hawic: |Russian

A B C O M 0 T
Pestm:

NaHHble Ana ABP Aannbie ana OTAA YnpasneHme Kno4aMu

Sxenepr - Device address: Device EUI: P
Mogens ycTpoiicTea Application session key: Application EUL:

CEy
Bera CW-11 - Metwork session key: Application key: POCUTE KN4 K 3350ACKUN

F noaxnountsca WricpopraLws of ycTpoiicTee MHdopraLyis o ceTh Mposepka NokpeTHs

X OTHMOYMTLCS Mogens ycTpoiicTsa: CTaTyC NPHCOEANHEHHA: KauecTeo aurHana: Illll

Bpens ycTporictsa (UTC):
Bepass NO:

1% OBHOBUTE NPOWMBKY

BeiBoa ycTpoicTea

¥ MonyuuTh HacTpoiikin

o MpHHEHUTE HACTPOIKK

Device address:

TEPEHTHIHEI CHETHMK NEKETOB!

() MpucoeAMHMTECA K ceTH

Buaumzix BC:

() NMposepka nokpeITHa

PucyHoK 3 — [NnaBHOe OKHO nporpammebl
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B rnaBHOM OKHe nporpammbl B 06nacTu cneBa pPacnoiioKEHO MEHI0, KOTopoe Mo3BOAAeT
NepekNtoyaTbCa Mexay pexmmamm paboTtbl nporpammbl «MpocTor» M «IKcnepT», BbibpaTb moaenb
YCTPOMCTBA, MOAKNOUYUTLCA K YCTPOMUCTBY UM OTKAKOUUTLCA OT HErO, NONYYUTb U MPUMEHUTb HACTPOMKW.

[NaBHOE OKHO NPOrpammbl COAEPKUT TPU BKNaAKN — «MHbopmaunay, «Hactpoikn LoRaWAN» m
«HacTpoiikn ycTporcTear.

B npaBom BepxHeM yriy HaxoaAuTcA MeHto Bbibopa A3blKa.

3.3 NOAKNIOYEHUE CHETYUKA K KOMMbIOTEPY

3.3.1 NOAKNIOYEHUE AOANTEPA «ONTONOPT-USB», YCTAHOBKA OPAMBEPA

[na noaknoYeHnAa K NepcoHaibHOMY KOMMbIOTEPY CYHETYMK MMEEeT B CBOEM COCTaBeE ONTUYECKUM
NopT, KOTOPbI TaKKe MCNONb3YeTCA KaK UCMblTaTeNbHbl. CBA3b MeXAy ONTUYECKMM MOPTOM CHETYMKA U
NepCcoHa/IbHbIM KOMMbIOTEPOM OCYLLLECTBAAETCA NOCPEACTBOM adanTepa (npeobpasosatens) «OnTonopT-
USB», KoTopbIv nogkntovaetca K USB-nopTy KomnbtoTepa.

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

i oy
MacTep ycTaHoBKM ApafBEpOE YCTPOWCTE

Macrep yCcTaHOBKH [paiBepoB
YCTPOMUCTB

JTOT MECTED NOMOKET YCTEHOEWTE ApSABEpE!,
HeofxogMMElE ANA paEoTel HEKOTOPED YCTPORCTE.

Ina npogonaeHuA HaxkmuTe kHonky " anee”.

< Ha=an [ Oanee > ] | Dmmera

PucyHoK 4 — OkHO «MacTtep yCTaHOBKM ApaiiBEepOB YyCTPOMUCTBY
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B cTapToBOM OKHE MacTepa YCTAaHOBKW ApaliBepoOB YCTPOMCTB HEOOXOAMMO HaXKaTb KHOMKY
«[lanee». B noABmMBLUEMCS OKHE COMNAcUTbCA C YCNOBUAMM JIMLEH3MOHHOIO cornaweHue, Bbibpas «l
accept» 1 HaxkaB KHoMKy «Janee» (puc. 5). Mocne 3Toro 3anycTmuTca NPoLecc YCTaHOBKM.

=

MacTep ycTaHoBKW Apafsepos yOTpORCTE

End User License Agreement

\ [ng npogonsedna HeofXo QMMO NPVHATE NTHMUEHSUOHHOE COTNAWEHWE .
Yrofiel NpouMTaTe NMMUEHSMOHHOE COrNALEHUE, MCNONESYATE Nonocy
NpoKPYTKK Mk Knaswwy "Page Down".

ff Licensee has any questions about this Agreement, please write to -
Microchip Technology Inc., 2355 W. Chandler Blvd., Chandler, AZ 85224-
6155 USA ATTN: Marketing.

Copyright {c) 2012-2014 Microchip Technology Inc. All rights reserved.

License Rev. No. 01-081312

CoxpaniTs EEIK| | MNeyats

) | do niot accept

< Hazan |[ [anee = ] [ OTeHa

PucyHoK 5— lNpouecc ycTaHOBKK apaiBepa

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

e Ny
Mactep ycTaHoBkM ApalBepoB YCTPOHCTE

3aBepuieHne MacTepa yCTaHOBKH
npaHBepoB YCTPOHCTB

Opaiisepel yoNelWHo YCTAHOBNSHE! HE 3TOT KOMMETED.

Teneps MoXHD NOKMKYATE BALLE YCTPOACTEO K STOMY
KoMnelTePY. Ecnn K yoTpofcTEY NpUNaraeTcA QOKYMEHTALMA,
MpeAESPMTENEHD OZHEKOMETECE C HEl.

Wrma gpalfsepa CocTosHwe
%" Microchip Technology, |... ToToe K skennyaTawam
Hasan loToBO ] | Crmaena

PucyHOK 6 — YcnewHoe 3aBepLUeHNe YCTaHOBKM ApaiBepa
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3.3.2 3BANYCK NPOTPAMMDI, AKTUBALUUA ONTUYECKOIO NOPTA

Heobxoanmo 3anycTnTb NporpaMmy M akTUBMPOBATb ONTUYECKMIA MOPT.

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

PucyHoK 7 — PacnonoxeHue agantepa «Ontonopt-USB» oTHOCKMTENBHO cyeTymKa_O6wmnin Bua,

PucyHok 8 — PacnonoxeHue agantepa «Ontonopt-USB» OTHOCUTENBHO cyeTYMKa_KpynHbIv nnaH

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
«MNogKknoumnTbea» (puc. 9).

Pesum:
JKmepT ¥
Monene ycTpolicTBa

Bera CXB3/CIMB3 v.2 -
COM26 ||y
J MogknoYTECA

X OTKNOYMTECA

PucyHOoOK 9 — Bbibop B MEHIO OCHOBHbIX HAacTPOEK A1 NOAKAOYEHNA CHETUMKA

I'Iporpa:vw\a NOAKNMHOYNTCA K CHETYUKY U MEHIO CTaHET HEAKTUBHbIM.
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T Bera LoRaWAN xondurypatop 1047 =R

B Eaa Iy v-chopraus | LoRa Hacrpoiica LoRawan | $4tBera cxB3jcres v.2 Asoi: | Russian ¥

A B C O N KT

Larie ans ABP Danoie ans OTAA YnpasneHme Kniouat
Pesxuim:
SkcnepT - Device address: 00000000 Device EUL: 3438383656396A16 WSMEHWTE KNIouM
Monens ycTpoicTBa Application session key: 00000000000000000000000000000000 Application EUL: 0000000000000000
. COHPOCMTL KKOHM K 3GE0ACKM
B CIB Metwork session key: 100000000000000000000000000000000 Application key: 00000000000000000000000000000000
(g2 Wrboprawns of yeTpoicTee WHchopMaLa o ceTH MpOBEPKa NOKPBITHA
Moaene yetpolicTsa: Bera CXBI/CMB3 V.2 Comrye npucoenvmerus: Beetn  KauecTso curHana: uDDUI]
Bpema ycrpaiicTsa (UTC): 20.01.2021 11:28:59
X OTRAOUMTEER Bepcya M0: SVESITS 0.1bgEy  Device address: 00000000
Bugumelx BC: o
Bepass npoTokona ofmera: MEMSBECTHO  Fnateriivel CHETUIK NKeTOS: o
CepuitHbiii HoMep: 3
i oo () MpucoepmHITLCR K BT () Nposepka nokpeTHa
Bbisoa ycTpoiicTEa
[L] On frequency: 854.9 MHz -
[L] On power: 13 dBm
[T] Try to send data...

[L] 5end data request - OK.

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

Packet sent, total packets in BB 0
On frequency: 854.3 MHz

On power: 13 dBm
MCPS-Indication - OK.

Dl frame: 2

Ry wnd: 1

BR3«cnopt Hactpoex

EEEEEREEREOEEEEE

kabnopt HacTpoex VegaSiP: wrong param id (1105) in GET_PARAM_SI_MESS_T
ang param id (1105) in GET_PARAM_SI_MESS T

E
wrong param id (1105) in GET_PARAM_SI_MESS_T
(
(
(

VegaSiP: wrong param id (1105) in GET_PARAM_SI_MESS_T
C¥ MonyuwTs HacTpoiiku ‘lu'egaSiP: wrong param id (1105) in GET_PARAM_SI_MESS T

VegaSiP: wrong param id (1105) in GET_PARAM_SI_MESS T

A MpuMeHUTE HacTpaliki

PucyHoK 10 — NapameTpbl cyeTYMKA BO BKAaaKke «MHPopmaumsa»

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

Nocne BHeceHwUA HeO6XO,CI,VIMbIX U3MEHEHUN B HaCTpOVIKM N NX COXpaHeHUA HeO6XOLI,MMO HaXaTb
KHONKY «[TpnmeHnTb HaCTpOﬁKM», 3aTeéM OTKNIKOYUTb CHETHUK, HAXKaB KHOMKY «OTKNIOUUTBLCAY.
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3.4 ONUCAHUE BKNAOKU « MHOOPMALUA»

3.4.1 OBLWEE ONNCAHUE

Bknagka «MHpopmaumsa» (puc. 11) otobparkaeT ceTeByto MHGOPMALUIO O CYETYMKE — obuime
ceegeHua (none «MHpopmaumsa ob ycTponcTee»), Tekywee coctoaHue (nons «MHbopmauma o ceTmy,
«MpoBepKa NOKPLITUAY), KNOYN Heobxogmmble ansa pernctpaumm B cetn LoRaWAN (nona «[aHHble ana
ABP», «JaHHble ana OTAA», «YnpaBneHue Kaodamm»), nor (none «BbiBoa yCcTponcTay).

JaHHbie anA ABP

Device address:

Application session key:
Metwork session key:

WropmaLma of ycTpoiicTee
MoAens yCTpoiicTEa:
Bpema ycTpoiictea (UTC):
Bepoua NO:

Bepoua npoToKona ofMexa:
CEpMItHEIA HoMED:

|||. WHdopmaps | LORA Hactpoiikus LoRaWAN ”TBera CXB3fCMB3 v.2 Asek: |Russian ¥
HaHreie anA OTAA YnpasneHue KYama
00000000 Device EUL: 3438383556396 16 VEMEHMTE KoM
00000000000000000000000000000000 Application EUL: 0000000000000000 6
Cl
00000000000000000000000000000000  Application key: 00000000000000000000000000000000 POOMTE (RO Sa00R0aM
MHGopMaLYA 0 ceTH MposEpKa NOKPbITHA
Bera CXB3/CMB3 v.2 CTaTYC NPUCOROMHEHHA: B ceTn KavecTBo curHana: DDDHI]
20.01,2021 11:28:59
SVE-SIL5 0.1hgEy  Device address: 00000000
' Bimumer 5C: 0
HEMSBECTHO  MapaHTIiHGI CHETHMK NEKETOB: 387
3
01012020 () MpcoeaMHMTEEA K caTh () Mposepka nokpsTHA

[LaTa nosepkM:

BeiEoa ycTpoicTsa

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

PucyHok 11 — Bknagka «MHbopmauma»
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3.4.2 ONNCAHUE NONEWN

3.4.2.1 «aHHble ana ABP» — oTobparkatoTca AaHHble HeobxoAnMble ANs PErncTpaunm cCYeT4YmKa B
cet LoRaWAN B pexume aktnaumm ABP (Activation By Personalization).

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

3.4.2.3 «YnpaBneHue Kato4ammu» (He otobparkaetcs B pexmnme pabotobl «MpocToin») — nossonseT
N3MEHUTb 3aBOACKME KAOUYM AS PerncTpaumm cyeTymka B cetu (puc. 12), a TakKe cOpoCUTb Katouu
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 KAoUM» B none «YnpaBneHne Ka4amm»

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

BHUMAHMUE! [JaTa noBepKU CYETYMKA HE COOTBETCTBYET aKTyaIbHOMN.

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

3.4.2.6 «[lpncoegnHNTLCA K CETU» — MPU HaXKaTUKM CYETYUK npucoeamHaetca K cetn LoRaWAN
BblbpaHHbIM paHee cnocobom pernctpaumm (ABP nnm OTAA). Ecnm cyeTuuK yke 6bin NOAKNIOYEH K CEeTH,
TO NPOU30MAET NepenoaKAtoUYeHHE.

3.4.2.7 «MNpoBepKa NOKpbITUA» (He oToBparkaeTcs B pexknme paboTbl «MpocTon») — NpU HaXKaTUK
CYETYMK oTnpasasdeT B ceTb LoORaWAN cneumanbHbili CUrHAM, B OTBET Ha KOTOPbIMA CeTb coobLliaeT emy
Ko/inyecTBO 6a30BbIX CTAHLUMIN, NPUHABLUMX AAHHbIMA CUTHAN U ero Kadectso (puc. 14). AaHHaa dyHKums
paboTaeT TO/IbKO KOrAa CHETYMK NPUCOEANHEH K CETU.
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MpoBepka NOKPLITHA
KadecTeo cirHana: ..lll

BuauMerx BC: 2

{+)Mposepra noxkpaITHa

PucyHoK 14 — None «lpoBepKa NOKPbITUA»

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

3.5.1 OBLWWEE ONNCAHUE

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

LoRa (puc. 15).

III.HHdJDDMaLI,MFl L@;REHacrpoﬁm 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 NaaH»
Bbibop 4acTOTHOro nnaHa no3BOANsET 3a4aTb poccuickuii RU8GS,
Ka3axcTaHcKMin KZ865 unm npoun3BoabHbIA YacTOTHbIW naaH (puc. 16).

Asbik: Russian ~

WzMeHUTE

eBponenckuin EU86S,

ELIGGS
KZga5

MpoW3EONBHEIA

PucyHoK 16 — Bbibop yacTtoTHOro nnaHa

CYyeTunK noaaep*KMBaeT YacTOTHbIE MJ1aHbl, NpMBeAeHHbIe B Tabanue 3.

Tabnuua 3
YacToTHbIM naaH? KaHan Yacrorta Moaynauusa
1 868.1 MultiSF 125 kHz
2 868.3 MultiSF 125 kHz
EU868 :
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 CYETYMK MOALAEPXKMBAET ABa YAaCTOTHbLIX MaaHa M MPOW3BOMbHBLIN, OAHAKO MOA 3aKa3

BO3MOXHa MOCTaBKa NPOLUMBOK Mo Apyrue YacToTHble NnaHbl (IN865, AS923, AU915, KR920, US915, KZ865)
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YacToTHbIM nnaH? KaHan YacroTta Moaynauusa
2 865.3 MultiSF 125 kHz
3 865.5 MultiSF 125 kHz
RX2 867.5 SF12 125 kHz
Mpoun3BO/IbHbLIN 3apaéTca Bpy4Hyto

B yactoTHbIXx nnaHax EU868, RU868 n KZ865 no ymonyaHMio aKTMBHbI TO/IbKO T€ KaHasbl, Ha
KOTOPbIX CYETYMK OTNPABAAET 3anpochl Ha npucoeamHeHue K cetn LoRaWAN (Join-kaHanbi). OcTanbHble
KaHafbl, KOTOPblE CYETYMK MOKET UCNONb30BaTb, OyAyT nepeaaHbl ceTeBbim cepBepom LoRaWAN Bo
Bpema npoueaypbl NPUCOEMHEHNA CYHETYMNKA K CETH.

Mpu Bbibope B nose «YacToTHbIM NAaH» 3Ha4YeHUA «lPOM3BO/bHBIN»Y HEODHXOAUMO BPYYHYHO
nponucaTtb 4YacToTbl, KOTOPble CYETYMK ByaeT mcnonb3osBaTb. [as 3TOro HEOHXOAMMO HaXKaTb KHOMKY
«M3MEHUTb», NOABUTCA OKHO «[1pON3BOAbHbIM YAaCTOTHbIN NAaHY» AN peaaKTUMPOBaHMS YacTOT KaHa/ioB
(puc. 17).

YacToTa join kanana 1 (M) ] YacToTa kanana 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 «[1pOM3BONbHbIMA YACTOTHbIN NAAH»

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

BHUMAHMUE! MMepBble TpM KaHana U BTOpoe NPUEMHOE OKHO HeobXoAMMO HacTPoMUTb B 06s3aTeIbHOM
nopsake, B NPOTMBHOM C/ly4ae NPOU3BO/IbHbIN YAaCTOTHbIN NAaH ByAeT cYMTaTbCA NYCTbIM.

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

3.5.2.3 «3anpawuBatb nNoOATBEPXKAEHME» — MPU BbIOOPE OTNPaBKM NakeTa JAaHHbIX C
NnoATBEP)KAEHMEM CYETYMK OyaeT NOBTOPATb OTMNPaBKYy MaKeTa [0 Tex Mop, NOKa He MoayyuT
noaTBepraeHue ot ceteBoro cepsepa LoRaWAN, 1nbo noka He 3aKOHUYMTCS KOIMYECTBO NepenoBTOPOB
naketa (cm. n.4.5.2.7). Ecnv 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 «ABTOMaTMYeCKoe ynpaB/ieHMe CKopocTbio (ADR)» — aKTMBUPYET 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 CYETYMKE.

Brikn

PuncyHok 18 — AktnBaums GyHKUNM «ABTOMATUYECKOE YNPaBAeHME CKOPOCTbIO»

3.5.2.5 «OTKpbIBaTb MepBoe MNPUEMHOE OKHO 4epe3d» (He oTobpakaetca B pexume paboTbl
«MpocToi») — 3a83€T BpeMs, Yepes KOTOPOe CYETYMK OTKPOET NepBoe NPMEMHOE 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 nakerta

3.5.2.6 «3agep:KKa 1 Ha NoATBEPKAEHNE NPUCOEMHEHUA K CETU» (HEe OTOOparKaeTcsa B pexume
paboTbl «MpocToi») — 3a4aéT Bpems, Yyepes KOTOPOEe CYETYMK OTKPOEeT nepBoe NPUEMHOE OKHO Ans
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nonyyeHua nNOATBEPXKAEHMA npucoeauHeHna K cet LoRaWAN (puc. 20). BTtopoe OKHO 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 — Bblbop BpeMEHWN OTKPLITUSA NEPBOrO NPUEMHOIO OKHa
ANA NONYYEeHUsA NOATBEPKAEHNA NPUCOEAMHEHUSA K CETU

3.5.2.7 «KonnyecTtso nepenoBTOPOB NakeTa» (He oTobparkaeTcsa B pexkmme paboTbl «[pocToi») —
3aaéT KOIMYECTBO NepenoBTOPOB OTNPaBAEHNI NaKkeTa AaHHbIX (puc. 21). Ecan dyHKUmA «3anpalwmnsaTtb
NOATBEPKAEHME» OTKNOYEHA, TO CYETYMK OyAeT OTNPaBAATb KaKAbl MaKeT CTO/IbKO pas, CKOMbKO
YKa3aHO B AaHHOM HacTpoWke. Ecim ¢yHKUMA «3anpawmsaTb NOATBEPNKAEHME» BKAOYEHA, TO CYETYMK
6yaeT OTNPaBAATb NAKeTbl NOKAa He NOAYYUT NOATBEPKAEHME UM NMOKA He 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

PucyHoK 21 — Bbibop KonmyecTsa NnepenoBTOPOB OTNPaBAEHUIA NaKeTa
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3.5.2.8 «MowHoCTb nepeaaTyMka» (He oTobparkaeTcs B pexume paboTbl «lpocTon») —
perynimpyeTt MOLWHOCTb NepeaaTynKa CYeTYMKa Npu oTnpaBke naketos B ceTb LORaWAN (puc. 22). laHHas
HACTPOMKa MOXKeT H6bITb U3MEHEHA CETbIO.

2dBm
5 dBm
8 dBm
14 dBm
20 dBm

PucyHoOK 22 — Bbibop moWwHOCTM NepesaTynka

3.5.2.9 «CkopocTb nepegaun» (He otobparkaeTca B pexxmme paboTbl «lpocToi») — perynmpyet
CKOPOCTb Nepenayu, Ha KOTOPOW cHeTYnK byaeT nepeaaBaTb NakeTbl B ceTb LORAWAN (puc. 23). AaHHas
CKOPOCTb MOKET bBbITb M3MEHEHA CeTbio ecnu 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 ONMNCAHUE 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 MOKa3aHKUSA).

3.6.2.2 «HacTpoliku nepepaum nokasaHMM» — oTobpa)kaeT rpynny napameTpoB, KOTopble
No3BOAIOT NPOU3BECTM HACTPOMKY NEPMOAOB Mepesaym M COXPaHEeHMA AaHHbIX, YacOBOro Mosfca, no
KOTOopoMy 6yayT HaCTpPOeHbl BHYTPEHHME Yacbl CYETUMKA.

Mepuopn nepenaym AaHHbIX BbibupaeTcs U3 paga 1, 6, 12 n 24 yaca.

Mepunop cbopa AaHHbIX BbibUpaeTtca n3 paga 1, 6, 12 u 24 yaca.

3.6.2.3 «KomaHAabl» — oTobparkaeT KoOMaHA4y BBOAA YHUKaNbHOro napona «OTnpaBuTb Naponb».

3.7 HACTPOUKM CYETYMKA NO YMONYAHUIO

HacTpolikn cyeTumnka no ymonyaHuio NpmMBeaeHbl B Tabauue 4.

Tabnuua 4
Mapametp 3HayeHue
MNepuoa nepegayvn 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 noarsepaeHmsa
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ABTOMaTU4YeCKoe ynpasneHune ckopocTbto (ADR) BkntoyeHo
MouwHoCTb NepesaTymKa 14 pbm
Konnyectso nepenoBTOPOB OTMNPaBKKM NaKkeTa 1
Pexxum 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 TEKYWWMMU NOKASAHNAMMU

leHepupyeTcA C 3a4aHHbIM NepuoaomM HakonaeHunAa 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 6aut Temnepatypa, °C int8

Hannune Bo3aeiCTBUA BHELUHErO MarHUTHOro NonA uint8
1 6ant 1 — 3aduKcmpoBaHo

0 — He 3adUKCMpPOBaHO

Mpur3HaK 6NOKMPOBKK LMDPOBOro MHAMKATOPA uint8
1 6ant 1 — umdpoBoi MHAMKATOP 3a6NOKMpPOBaAH

0 — undpoBoit MHAMKaTOP Pa3bioOKMpPOBaH
4 6anTa Bpemsa popmmpoBaHms naketa (unixtime UTC) uint32

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

1 —yTeuka

0 — Hopma

Mpur3HaK NpopbiBa (HeNpepbIBHbIM Pacxos, BOAbl B TeYeHue uint8
1 6aiT nony4vaca o6bemom 6osnee 0,3 Ky6.m)

1 -npopbiB

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

Mpn dopMMpPOBaHUM NAKETOB YYUTbLIBAETCA 3a[aHHbIM 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 6aut Tun nakeTa, 4Na AaHHOro nakerta = 255 uint8
. Bpems cyeTyMKa Ha MOMEHT nepeaaym naketa (unixtime uint32
4 6aiiTa UTC)
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Mocne nonyyeHuMAa NakeTa AAHHOTO TUMNA MPUIOXKEHME MOMKET OTMPaBUTb CYETYMKY MaKeT C
KOPPEKTUPOBKOI BPEMEHMW.

4.1.3 NAKET C TEKYLWMUMUN HACTPOUKAMMU

MNepepnaetca Ha LoRaWAN nopT 3. CTpyKTypa coobuieHunna npmeeaeHa B Tabauvue 7.

Tabnuua 7

Pasmep B 6aiTax OnucaHue nonsa Tun AaHHDbIX
1 6avt Tun nakeTa, ANA AAHHOTO NaKeTa == uint8
2 6anT ID napamertpa uintl6
1 6ant AnunHa paHHbIX (len) uint8
len 6alT 3HayeHue napametpa ==
2 6anT ID napamertpa uintl6
1 6ant AnunHa paHHbIX (len) uint8
len 6alT 3Ha4yeHue napametpa ==
2 6anT ID napamertpa uintl6
1 6ant AnunHa paHHbIX (len) uint8
len 6alT 3Ha4yeHue napametpa ==

4.2 MOAEM NPUHUMAET NAKETbI CAEAYIOWKUX TUMOB

4.2.1 NAKET C 3ANPOCOM HACTPOEK

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

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

4.2.2 NAKET C HACTPOMKAMM

MpuHnmaetca Ha LoRaWAN nopt 3. MakeT ¢ HAcTpoOMKaMu MNOJIHOCTbIO MAEHTUYEH NaKeTy oT
ycTpoiictBa. CTpyKTypa coobuweHunsa npusegeHa B Tabauue 9.

Tabnuua 9

Pasmep B 6aiTtax OnucaHue nonsa Tun AaHHbIX
1 6ant Tun nakeTa, ANA AAHHOIO 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 6aiT 3HayeHue napametpa | -

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

MepepaBaemMbliii Ha YCTPOWCTBO MaKeT C HACTPOMKaMMU MOXKET COAEep’KaTb He BCE HACTPOWKM,
noafepXmMBaemble YCTPOUCTBOM, a TOJIbKO TY UX YaCTb, KOTOPYH HEOBXOAUMO U3MEHUTD.

ID HacTpOEeK M MX BO3MOXKHble 3HaYeHuMA npueeaeHbl B Tabanue 10.

Tabnuua 10
ID HacTpoKuM OnucaHue OnvHa MpuHMMmaemble 3Ha4YeHUn
1-0TAA
T 1 6ai
3 WM aKTMBALMM B CETH 6anT 5 ABP
. 1 —3anpawwmnsaTtb
4 1
3anpalwunBaTtb NOATBEPXKAEHNE 6anT 2 — He 3anpalwMBaTh
8 KonnyectBo nepenoBTOpOB NakKeTa 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 Mepunopn cbopa AaHHbIX 1 6ant 2 =6 1acos
proA paa 3 —-12 vyacos
4 —24 yaca
55 YacoBoli nosic, B MUHYyTax 2 6ant ot -720 go 840

4.2.3 KOMAHAA PA3B/IOKUPOBKU LLMOPOBOINO0 MHAUKATOPA (®YHKLUA INEKTPOHHOMN
MATHUTHOW N/IOMBbI)

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

Tabnuua 11
Pasmep B 6aiiTax OnucaHue nonsa Tun gaHHbIX
1 6ant Tun nakeTa, ANA AAHHOMO NakeTta = 2 uint8
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4.2.4 NAKET C KOPPEKTUPOBKOW BPEMEHMU

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

Tabnuua 12
Pasmep B 6aiTax OnucaHue nonsa Tun gaHHbIX
1 6aut Tun nakeTa, gNnAa AaHHOroO NakeTta = 255 uint8
. BennuunHa B ceKyHAax, Ha KOTOPYIO HYXHO CKOppeKTMpoBatb |int64
8 baiT Bpemsa. MoxeT bbITb NONOXKUTENBHON UAN OTPULATENBHOWN
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MHOPOPMALMUA O AOKYMEHTE

UHdopmaumua o AOKymeHTe

3aronoBoK

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

Tun fOKYyMeHTa

UHCTpYKUMA

Homep v aata nocneaHei pesnsnm

02 o1 22.01.2021

UcTopua pesnsmni

Pesusua |[arta Uma KommeHTapuu

01 16.11.2020 b _B [aTa co3gaHnA 4OKYMeHTa
02 22.01.2021 KAB_b PepakTnpoBaHue gOKyMeHTa
03 25.02.2021 Ab B PepakTnpoBaHue AOKYMeHTa
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