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BBEAEHWE

HacToAwana MHCTpyKLmMA No paboTe npeAHa3HaYeHa AN CYETYMKOB BOAbI KPbINIbYATbIX 3/1EKTPOHHbIX
CXB3, CIB3 (manee CYETYMKM) W COOEPKUT ONUCaHME OOLWMX TEXHUYECKUX XaPaAKTEPUCTUK,
PYHKUMOHANbHbIX BO3MOMXHOCTEN, WUHTEPENCHOM YacTu, NpPorpammbl KOHPMUrypaTopa W MPOTOKONa
0b6MeHa, a TaKKe gpyrux ceeaeHuin, HeobxoaMMbIX AN NPABUIbHOM KCNAyaTaLMM CHETYMKOB.

MHCTpYKUMA npeaHasHayeHa AnA CNeunanmctoB, O3HAKOMEHHbIX C NpaBuMiaMU BbIMONHEHMUA
MOHTaXHbIX paboT B 06/1aCTM Pa3/IMYHOIO 31EKTPOHHOTO M 31EeKTPUYEcKoro obopyaoBaHus.

BHUMAHMUE! Ona obecneyeHns npaBUAbHOIO GYHKLMOHMPOBAHUA YCTaHOBKA M HACTPOMKA CYETYMKa
OONKHbI OCYLLECTBAATLCA KBAANPUUMPOBAHHBIMK CReLnaancTamm.



1 TEXHUYECKOE ONMMUCAHUE

1.1 HASHAYEHMUE

CueTtumkun CXB3, CI'B3 (puc. 1) npeaHasHayeHbl AN U3mepeHua obbema nuTbeBol Boabl no CaHMuH
2.1.4.1074-2001 npoTtekatowen no Tpybonposoay npu Temnepatype oT natoc 5 go natoc 40 °C ans
CYeTYMKOB xonogHou Boabl (CXB3) u ot natoc 5 go natoc 90 °C gnsa cueTynkos ropsaden sogbl (CrB3) npu
nasneHuun He 6onee 1,0MMa (10krc/cm) c nocneayowmMm HakonieHMem u nepeaaveit aton MHGopmaumnm B
cetb LORaWAN nocpeactsom pagmocsBaA3m Ha YacToTax gmanasoHa 860-1000 My,

CueTtumku CI'B3 aBnaoTCcA yHUBEPCANbHBIMU M MOTYT BbITb MCNO/Ib30BAHbI A1A n3mepeHua obbema,
KaK Xon04HOM, TaK 1 ropadyeit soabl; CXBI - TONIbKO XONOAHOM.

PucyHokK 1 — BHeWHMN BUA CHETYMNKA

1.2 ®YHKUUU

CyeTumKKn noaaepKmBatoT cnegytowme GyHKLUN:

e OTOOparkeHMe Ha KUOKOKPUCTA/ZIMYECKOM MHAMKaTope (panee uudpoBoi MHAMKATOP)
HaKOMN/NIEHHOTO pacxoAa BoAbl B Ky6. m;

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

® KOHTPOAb 3apAfa BCTPOEHHOTO 31eMeHTa NUTaHUS;

® KOHTPOAb TEMNEPATypPbl BHYTPU CHETHOrO MexaHM3Ma (cnpaBoyHas MHGopmauma);

e perucTpaums cny4yaliHoro obpaTHOro noToka BoAbl (oTobpakeHwe Ha UuMPPOBOM MHAMKaTOpe
HaKOM/IEHHOTO B MPAMOM M 06paTHOM HanpaBAEHUN pPacxoda BoAbl MO MOAYNIO B Ky6. M);

e ¢duKcauma NpoTeykun (HenpepbiBHoe noTpebneHune < 0,3 Ky6. M B Te4yeHMe Yaca);

e ¢uKcaums npopbiBa (HenpepbliBHOe NoTpebaeHune > 0,3 Kyb. M B Te4eHMe Yaca);

® MpuBA3Ka U COXPaHEHMEe BHELUTATHOM CUTyaLUMUK K AaTe U BPEMEHMU;

e poBeAeHMEe MCMbITaHUIA NPU MNPOM3BOACTBE U M3MEHEHME NapaMeTPOB CYETYMKa B npouecce
3KcnayaTaumMmn NocpeacTBOM ONTUYECKOro NopTa;

® rnepepaya HaAKOMMEHHbIX AAHHbIX MO NpeABapWUTENbHO YCTAaHOBAEHHOMY pPacnUMCaHUIO B CeTb
LoRaWAN nocpeactsom paanocssasun (Bbibop nepuoaa nepeaadym AaHHbIX);

® COXpaHEeHWe HAaKOMAEHHbIX AAaHHbIX BO BHYTPEHHEN NamMATM NO NpeaBapuTeNIbHO YCTaHOBAEHHOMY
pacnucanHuio (Bbibop nepuoaa cbopa AaHHbIX);

® CpOYHanA OTNpaBKa HAaKOM/IEHHbIX AaHHbIX (BHEOYEPEAHON CeaHC CBA3M);



e Ge3oTnaratenbHas nepeaadva aBapUMHOIO COOBLLEHUSA B Cayvyae BO3HUMKHOBEHUA Cedyowmx

BHELUTATHbIX CUTyaLUIA:

° d)VIKcaLI,Mﬂ BO3,CI,€HCTBVIF| BHELWHErNo0 MAarHMTHOrro NONA Ha CHETHUUK;
° pa3pAagKka BCTPOEHHOIO a/1IieMEHTa NMUTAHNA HUXKeE A0NYCTUMOTO YPOBHA,

o ¢duUKcauma NpoTeykn (HenpepbiBHOe noTpebneHune < 0,3 Kyb6. M B Te4yeHMe Yaca);
o ¢$uKcaums npopbiBa (HenpepbiBHOe noTpebneHune > 0,3 Ky6. m B TeyeHuMe Yaca).

1.3 TEXHUHECKUE XAPAKTEPUCTUKU

OCHOBHble TEXHUYECKNe XaPaKTEPUCTUKN CHETHNKaA NMPUBELEHDI B Ta6m4u,e 1.

Tabnuua 1
Mapamertp 3HaueHue
OcHOBHble
Tun cyeTymKa CXB3-15, CI'B>-15 CXB3-20, CI'B3-20
dnameTp ychoBHOro npoxoga, Mm 15 20
MeTponornyeckumi Knacc Knacc B Knacc C Knacc B Knacc C
Pacxop, Boabl, m3/u
MUHUMabHBIN, Gmin 0,03 0,015 0,05 0,025
HomwuHanbHbIN, qn 1,5 1,5 2,5 2,5
MaKcMManbHbIN, Omax 30 30 50 50
[dunanasoH paboyero gasneHus sogbl, MlMa o1
[Ownana3soH paboumx TemnepaTyp Boabl, °C
xonogHas, CXB> +5...+40 °C
ropadyan, C[B3 +5..490 °C
f::;;::ljcpa%qu TemnepaTyp OKpy»KatoLLero +5_450°C
EMKOCTb MHAMKAaTOPHOIO YCTPOMCTBa, M3 99999,9999
BcTpoeHHbI gaTunk TemnepaTtypbl Ectb

NHTepdelic

OnTuyeckunii nopT, paanokaHan LoRaWAN

Bec 04HOro MMNyabca Ha ONTUYECKOM NopTy, m3

0,0001

PaguoKaHan

MpoToKon

LoRaWAN

HomMHanbHaA MOLLHOCTb NepeaaTynKka, MBT

25 (HacTpaunsaeTca)

Knacc yctpoitctea LoRaWAN

A

Konunyectso KaHanos LoRa

16

YacToTHbIN NnaH

RU868, EU868, IN865, AS923, AU915, KR920, US915,
KZ865, npon3BonbHbIN (Ha ocHoBe EU868)

Cnocob akTnBaumm B CeTU

ABP n OTAA




Napametp

3HaueHue

HacTtpansaemblit

5,15, 30 muHyrT, 1, 6, 12, 24 yaca

Nepuoa nepeaaum CepBHUCHBIiA

Mo cobbiTUio

KM

OAHHbIX (3amblKaHMe cUrHanbHOTO AaTyMKa Xonna)
PekomeHayembli 12 yacos

Mepurop cbopa AaHHbIX BO BHYTPEHHEN NamATH 5,15, 30 muHyrT, 1, 6, 12, 24 yaca

O6bem NamaTU AN1A HAKONNEHUA NAKETOB, LUT. 200

Tun aHTeHHbI LoRa BHyTpeHHAA

YyscTBUTENBHOCTD, dBmM -138

JanbHOCTb pagnocBA3nN B NIOTHOM FOPOACKOMN 105

3aCTPONKE, KM

[JanbHOCTb paanOCBA3N B CE/IbCKON MECTHOCTH, 1015

MutaHue

EmkocTb 6aTapeun, MAY

3400 (BcTpoeHHas) unmn 3600 (SAFT, 3ameHsemas)

Bpemsa HenpepbiBHOM paboTbl OT 6aTapen, net

no 8
(npu nepuogax nepegaun u
cbopa AaHHbIX pa3 B 12 yacos)

Kopnyc
JNnHa cyetunka, mm 110 130
BbicoTa cueTymKa, mm 70 75
MpucoeanHUTENbHbIE PAa3Mepbl, A0INM G3/4-A G1-A

CreneHb 3awWmThl KOpNyca

IP54 no NOCT 14254-2015

1.4 NPUHUUN PABOTDI

MpMHUMN PaboTbl CHETYMKA OCHOBAH Ha M3MepPEeHUN Yncaa ob60pPoTOB KPbIIbYATKM, PAacnoNOXKEHHON
B NPOTOYHOM (MPONMBHOIM) YaCTU CYETUMKA M BPaLLAIOLLECA Noj BO3AeNCTBMEM NOTOKA Boabl. Konnvectso
060pOTOB KpblbYaTKN MPOMNOPLUMOHANAbHO 0O6bemy npoTeKatouweir BoAbl. B KpblabyaTKy 3anpeccoBaH
ABYXNONIOCHbIN  marHuT. CHATME wuHopmauMm o KoandectBe 0OOPOTOB KpPbI/IbMATKM C  MarHuTa
OCYLLECTBAAETCH C MOMOLLbIO CHETHOIO AaTyMKa Xonna.
CYeTUYMK MOCTOAHHO BK/OYEH, HO HO/bLUYID YacTb BpemeHM paboTaeT B peXMme NOHUMKEHHOro

aHepronoTpebneHus.




2 ONMUCAHWE PABOTbl OCHOBHbIX ®YHKL NN

2.1 OTOBPAXEHUE NOKA3AHUN

[nA BM3yanbHOro oTobpaskeHUs NoKasaHWi CHETYNK UMEET B CBOEM cocTaBe LMdpPOBOM MHANKATOP
(puc. 2), KOTOPbIN PACNONOMKEH Ha NULEBON NaHeNu cyeTynKa. MoKasaHUa oTobparkatoTca B KybMYecKux
MEeTpPax C TOYHOCTbIO A0 YETBEPTOro 3HaKa Noc/ie 3anATON HapaCTaoLLMM UTOTOM.

O6nactb BOCNpUATHA
BHELUHEro
MarHUTHOro Nons

6 [k
e

| |.I 'l
L]
v.ia w851

-EH[?1/ ; |

]
\} 0,0001 m'/imp
H-C; v-B

PuncyHoK 2 — OCHOBHble 3n1eMeHTbl CHEeTYMKA

2.2 ONTUYECKUMN NOPT

Onsa nogKntoyeHMA K NepcoHaIbHOMY KOMMbIOTEPY CHETYMK MMEET B CBOEM COCTaBe OMTUYECKUN
nopT (puc. 2), KOTOPbIM TaKXKe MCNO/b3yeTcA KaK MCMbiTaTeNibHbIM. CBA3b MeXAy ONTUYECKMM NOPTOM
CYETYMKA W NEPCOHANbHbIM KOMMbIOTEPOM OCYLLECTBAAETCA NOCPEACTBOM aganTtepa (npeobpasosaTtens)
«OnTonopT-USB», KoTOpbIN Nnoakntodaetca K USB-nopTy KomnbtoTepa.

Ona 4yTeHMA N M3MeHeHUA napameTpoB CYETYMKA McnosblyeTcAa nporpamma «Vega LoRaWAN
Configurator». Noapo6Hoe onucaHue paboTbl ¢ AAHHOM NPOrpaMmmon cm. n.3.

2.3 BHYTPEHHUE YACHI

Bpema BHYTpEeHHUX YacoB yCTaHaBAMBAETCA aBTOMATUYECKM NPU NOAKNIOYEHUM K Nporpamme «Vega
LoRaWAN Configurator» yepes onTUYECKMI NOPT, @ TaKKe MOMKET ObITb CKOPPEKTUPOBAHO 4Yepe3 CeTb
LoRaWAN.

MexaHu3M aBTOKOPPEKTUPOBKM BpemeHU 4vepe3 ceTb LORaWAN ocyuwectBasetca nocpeactsom
nporpammbl «IOT Vega TimeCorrector». CHeTYMK OTNPABAAET 3aNPOC HA KOPPEKTUPOBKY BPEMEHMU KarKable
72 vaca.

2.4 SNEKTPOHHAA AHTUMATHUTHAA N/IOMBA



Ona ¢uKcaumMm BO34ENCTBMA BHELWHEro MArHUTHOrO MOAA CYETYMK MMEEeT B CBOEM COCTaBe
CUTHaNbHbIN JATYMK XONa, KOTOPbIA PACMONOMKEH NOA LEHTPaAbHOM YacTbio NMLLEBOM NaHenun (puc. 2).
[aHHaa yHKUMA MMeET HAMMEHOBaHWE — 3/1EKTPOHHAA aHTUMArHUTHaA naomba.

C nepBOM CeKkyHAbl BO34ENCTBMA BHELWIHETO MAarHMTHOIO NOAA AOCTAaTOYHOW CWUJ/lbl Ha CYETYMK Ha
undpoBomM MHAMKATOpe NOABAAETCA Nnpeaynpexpatowmin cumeon «b» B ctapwem paspsage (kpaiHem
cneBa), NPy 3TOM NoKasaHMA oTobpakatoTcs.

Echn Bo3gelicTBMe BHELWHEro MArHWTHOrO MonA npogosKaeTca 6onee 5 MUHYT, TO CYETYMK
6n0KkMpyeT undpoBon MHANKATOP M aobasnaeTt paar 6NOKMPOBKM B MAKET C A@HHbIMWU, KOTOPbI NepenaéT
npu BHeo4yepeaHOM ceaHce ¢BA3W. [lpu 3TOM Ha UMPPOBOM MHAMKATOpe oOToOparkaeTcs
npeaynpexagarowmin cumson «b», a nokasaHusa He oTobparkatoTtca. PazbnokmposaTb LMdPPOBOI MHAMKATOP
MOXET To/IbKOo aucneTyep Yyepes cetb LORAWAN cneuyanbHoM KomaHAOoM.

®PyHKUMM ynpaBNeHUA CYETYMKOM, KOTOPble AKTUBUPYIOTCA BHELWHWMM MarHMTOM Mpu ero
nogHeceHnn K 061acTM BOCNPUATMA BHELWHETO MarHUTHOTO NoAA, NpuBeaeHbl B Tabanue 2.

Tabnunua 2

Bpems Bo3gencrTema
BHELWHEro MarHUTHOro CobbiTne MpumeyaHue
nonsa

AKTMBaLMA onTuyeckoro nopta | Mo ucreyeHmn 20 cekyHA ONTUYECKUNA

MeHee 2 CeKyHA, Ha 20 CeKyHA, nopT AeaKTUBUpyeTca

B MomeHT nepegaun [AaHHbIX B
cTapwem paspsge umdposoro
MHAMKATOpa OTobparkaeTca CUMBON
«p»

OT1 10 po 15 cekyHa, BHeouyepeaHoI ceaHc cBA3M

BnokupoBKa undpposoro OTtobpakaeTca TONbKO

5 MUHYT 1 6onee .
MHAMKaATOpa npeaynpexaatowmin cumson «b»

2.5 PAANOKAHA/1 LORAWAN

2.5.1 NPOUEAYPA MPUCOEAUHEHUA K CETU

CyeTuunK noasep*knBaeT Asa cnocoba aktmsaumm B cet LoRaWAN:

e ABP (Activation By Personalization) - cyeTuuMK oTnpasnseT AaHHble B ceTb LORaWAN npwm
CNefyoLem ceaHce CBA3M COMNAacHO HAaCTPOEHHOMY Mepuoay nepefaydm AaHHbIX (N0 yMonYaHuUio
pa3 B 12 yacos).

e OTAA (Over The Air Activation) - cyeT4MK OCyLLECTBAAET TPU NOMbITKM MNPUCOEANHEHUA K CETU B
33@aHHOM TNpM HACTPOMKe 4YacToTHOM nsaHe (no ymonyaHutio RU868). Mpu nonyyeHuu
noarsepaeHua aktnesaumm B cetn LORaWAN cueTumK HauMHaeT OoTNpPaBAATb NAKeTbl AaHHbIX. Ecan
BCe npeablayuwme MNOMNbITKM OKa3blBAKOTCA HEYAAYHbIMM, TO CYETYMK MNPOAOKUT OCYLLECTBAATb
NONbITKW NPUCOEAMHEHMNA K CETU Pa3 B CYTKN.

Mo yMoN4YaHMIO CHETYMK NPOU3BOANT NOMNbITKM NPUCOEANHEHUA K ceTn cnocobom OTAA pa3 B CyTKM
[0 Tex Mop, NOKa He NPUCOEAMHUTCA K CeTU. M3MEHUTb HAaCTPOMKM CYETYMKA NO YMOAYAHUIO MOXKHO C
nomoulbio nporpammbl «Vega LoRaWAN Configurator» (cm. n. 3.5).

MHUUMMPOBATb BHEOYEPEAHOW CeaHC CBA3M C npoueaypor npucoeamHeHna K cet LoRaWAN
MOXHO, NOAHECA MarHUT K 061acTM BOCNPUATUA BHELWHErO MarHUTHOro nons Ha 10-15 cekyHa (puc. 2).

2.5.2 YCTPOMUCTBO K/JIACCA A



CyeTumK ABNsieTCA YCTPOMCTBOM Knacca A no kKnaccuoumkaumm LoRaWAN u noppeprkuBaet

cnepyowme GyHKLUK:

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

e OTMNpaBKa MAKeTOB C NOATBEPKAEHNEM UK bes;

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

e HacTpauBaeMbli [Mepuoga cbopa AaHHDIX;

® M3MepeHune TemnepaTypbl;

® V3MepeHUue 3apaaa BCTPoeHHoM baTapen B %.

2.5.3 NEPNOAbLI COXPAHEHUA U NEPEAAYU AAHHDbIX

2.5.3.1 NEPUOA NEPEAAYN OAHHbIX

MNepuop nepegaum AaHHbIX Bblbupaetca u3 paga 1, 6, 12 u 24 yaca. [aHHble nepeaatoTcs B
CNy4yaHble MOMEHTbI BPEMEHU B TeYeHue BblIbpaHHOro neproaa:
® npu nepuosae nepenayvn faHHbIX 1 4yac B Te4eHUe cneayroLLero 4aca;
® Mpu nepuose nepesavn AaHHbIX 6 HacoB B TeYeHMe cneayowmx 6 4acos;
® [pu nepuoge nepenaym gaHHbix 12 4yacos B Te4eHume cneayowmx 12 4yacos;
* Npu nepunoae nepenayvn gaHHbIx 24 yaca B Te4eHne cneayrowmx 24 4yacos.

2.5.3.2 NEPUOA CBOPA AAHHDbIX

MNepuop, cbopa AaHHbIX BblbMpaeTca M3 paga 1, 6, 12 u 24 yaca. [aHHble cOXpaHAKTCA BO
BHYTPEHHEeM NamMATU CHETYMKA NO BHYTPEHHUM Yacam:
e B 00.00 npn nepmoae coxpaHeHNA AaHHbIX 24 Yaca;
e 5 00.00 1B 12.00 Nnpu nepuoae coxpaHeHNA AaHHbIX 12 yacos;
e 5 00.00, 6.00, 12.00 n 18.00 npu nepmnoae cCoXxpaHeHMA AaHHbIX 6 4acos;
® Ha Hayano TeKyLlero yaca Npu nepunoae coxpaHeHUA AaHHbIX 1 yac.

JaHHble XpaHATCA B MamMATU CHETYMKa A0 CeAyloLlero ceaHca CBA3M, MakCMMaabHOE KONYeCcTBO
3anucen — 200. Mpwu BbIXxoAe HA CBA3b CYETYMK OTNPABAAET NAaKeTbl HAYMHAA C CAMOTO PaHHEro.

Mpn BbIKNOYEHHOM OGYHKUMKM «3anpawnBaTb MOATBEPXKAEHMEY» CYETYMK OTMPABAAET B CeTb
LoRaWAN Bce HakonneHHble NakeTbl N0 NOPAAKY C CAMOro PaHHEero Ao camoro nocnegHero, ocsoboxKaan
Takum obpasom oyepesb OTNPABKM NAKETOB BO BHYTPEHHEN NAaMATU. [IPpOBEPKM AOCTABKM NAKETOB B TAKOM
pexunme HeT. HenepegaHHble NakeTbl B MAMATU CHETYMKA HE COXPAHALOTCA.

Ecnn ¢yHKUMA «3anpawmBaTb NOATBEPKAEHNEY BKIOYEHA, TO CYETYMK OTNPABAAET Caepytowmi
NakKeT TONIbKO NoCae NoAyYeHUA NOATBEPHKAEHUA O AOCTaBKe npeaplayuiero. Echm Takoe noarsep:aeHue
He No/ly4eHOo, TO NOC/e BbINOJIHEHMA YKAa3aHHOIO B HACTPOMKAX KOAMYECTBA NepenoBTOPOB OTNPABAEHUM
nakKeTa CYETUMK 3aBepLUaeT CeaHC CBA3U A0 C/eaytoLero no pacnmcaHuio. lNpu aTom cHeTYMK NPoAOKaeT
HaKanaMBaTb AAHHbIe COMNMACHO nepuoay cbopa M 3anncbiBaTb X BO BHYTPEHHIO NamATb. HenepeaaHHble
MaKeTbl TaKXKe COXPAHAIOTCA BO BHYTPEHHEN MAaMATU CYETYMKA A0 CeAYIOLLEero ceaHca CBA3M.
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3 PABOTA C MPOFPAMMOM «VEGA LORAWAN CONFIGURATOR»

3.1 HASHAYEHUE U PEXXUMbI PABOTblI NPOTPAMMBbI

Mporpamma «Vega LoRaWAN Configurator» (aanee — KoHpurypaTop, nporpamma) npegHasHayeHa
ONA HACTPOMKM NapamMeTpoB CYETYMKA U APYIUX YCTPOMCTB, paboTatowmx B cetn LORAWAN npoussoacTsa
komnannun OO0 «Bera-A6contoT», NpuM HENOCPeaCTBEHHOM WX MNOAKAOMEHUM K NepCoHaNbHOMY
KOMMNblOTEpY.

Mporpamma umeeT ABa pemma paboTbl — «[lpoctoi» M «IKcnepT». B perxmme «lpocToii»
NoNb30BATENIO JOCTYMHbI OCHOBHbIE HACTPOMKN. B pexkmme «IKCnepT» NOAb30BaATENO AOCTYMHbI OCHOBHbIE
HaCTPOMKN, paclIMpeHHble HACTPOMKKU, @ TaKKe BO3MOXKHOCTb NMPOBEPKU 30Hbl MOKPLITUA CUrHana ot
6a30BbIx cTaHUMIW. [lanee paccmaTpmusaeTcA paboTta c NPOrpammon B pexkmme «IKCnepT».

BHUMAHMUE! MonHbi YHKUMOHAN Nporpammbl AOCTYNeH nocne BBoda napons. bes napons byaer
oTobparkatbcAa ToNbKo DevEui Homep M He ByayT AOCTYMHbI HUKAKME HACTPOMKM U MHPopmaums. MNone
BBOJA NaponA HaxoAuTca BO BKAaake betap CXB3/CIMB3 M no ymonuyaHuio He oTobparkaetca. [na
Nno/sly4eHMA BO3MOXKHOCTM BBOAA Napons obpalatbea B KomnaHuio 000 «beTap».

3.2 UHTEP®ENC NPOTPAMMODI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKMW. [pn 3anycke UCNOAHAEMOro
¢daina noaBnseTcA raBHOe OKHO paboTbl ¢ nporpammoi (puc. 3).

£ Bera LoRaWAN kongmryparop 1.0.27 - O X

B Eaa Ill. Wrdpopriaws | LOR@ Hacrpoiikum LoRaWAN 1“ Bera CWM-11 Aspik; | Russian ™

A B C O N ©OT

AanHeie ana ABP Oazrrele ana OTAA YrpasneHre Kmoyami
Pestim:

SkcnepT - Device address: Device EUT: VISMEHATE KNto4M

Moaens ycTpoiicTsa Application session key: Application EUT:

Bera CW-11 - MNetwork session key: Application key: ESB00KHS IO K o

& MonKMOUMTECR Wrihopratna of ycTpoiicTse WricopHaLa o ceTh Mposepka NoKpbITHA

W Monens ycrpoicTea: CTaTyC NPUCORANHEHNA;

Kavectso aurtana: lllll
Bpema yeTpoiicTea (UTC): Device address:

Bepaus M10: TEPSHTUIHENA CYETUMK NaKETOoB: Pound

o5 OfHoBNTE Mpowmeky ) MprcoeanHNTLER K ceTi () MpoBepka NoKpLITHS

BeiBoA yCTpoiicTEa

¥ MonyuuTs HacTpoliku

& TIpUMEHUTE HACTPOAKM

PucyHoK 3 — [naBHOe OKHO Nporpammsil
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B rnaBHOmM OKHe nporpammbl B 061acTM cneBa pPacrnofioXeHO MeHK, KOTopoe Mo3BonsAeT
NepeKkNtoYaTbCa MeXAy pernumamu padboTbl nporpammbl «lpocToi» M «IKcnepT», BblOpaTb Moaenb
YCTPOMCTBA, MOAKNOUYUTLCA K YCTPOMUCTBY UM OTKAKOUUTLCA OT HErO, NONYYUTb U MPUMEHUTb HACTPOMKW.

[NaBHOE OKHO Nporpammbl COAEPHKUT TPU BKAAAKU — «MHPopmaums», «HacTpoliku LoRaWAN» n
«HacTpolikn ycTporcTear.

B npaBom BepxHeM yry HaXoaAuTCA MeHto Bbibopa A3blKa.

3.3 NOAKNIOYEHUE CHETYUKA K KOMMbIOTEPY

3.3.1 NOAKNIOYEHUE AOANTEPA «ONTONOPT-USB», YCTAHOBKA OPAMBEPA

[nAa NoAKNOYEHUA K NEPCOHAZIbHOMY KOMMbIOTEPY CYETYMK MMEET B CBOEM COCTaBE ONTUYECKUI
NMOPT, KOTOPbLIN TaKKe UCMONb3YeTCA KaK UCMbITaTeNbHbIA. CBA3b MeXAy ONTUYECKMM NOPTOM CYETYMKA U
NepCcoHaNbHbIM KOMMNbIOTEPOM OCYLLLECTBAAETCA NOCPEACTBOM aganTtepa (npeobpasosatensn) «OnTonopT-
USB», KoTopbIv nogkntovaetca K USB-nopTy KomnbloTepa.

Mepen nepBbiM MNOAKAOYEHMEM CYETYMKA K KOMMNbIOTEPY HEOob6XoAMMO YCTAaHOBWUTb ApanBep
«MCP2200 Windows Driver,» gna agantepa (npeobpasosatens) «OnTtonopT-USB», KOTOPbIA MOXHO
CKayaTb Ha canTe iotvega.com. Mocne 3anycka ncnonHaemoro ¢anna «McphCdcDriverlnstallationTool.exe»
OTKPOETCA CTapTOBOE OKHO MacTepa YCTaHOBKM ApanBepoB YCTPOMCTB (puc. 4).

i '
MacTep yoraHoexw Apalsepos yoTpoiicrs

MacTtep ycTaHOBKH [ipaiBepoB
YCTPOMHCTB

2TOT MACTED NOMOXET YCTEHOEWMTE ApafiEepEl,
Heofo MMMEIE ANA paE0TEl HEKOTOPEX YCTPOWCTE,

[na npoaomxeHns HaxmuTe Koy " Oanee”.

| Hanee = | | Cmena

PuncyHoK 4 — OkHo «MacTep yCTaHOBKM ApaniBEpPOB YCTPOMUCTBY
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B cTrapToBOM OKHe MacTepa YCTaHOBKM [ApaliBEpPOB YCTPOWCTB HEOBXOAMMO HaxKaTb KHOMKY
«[Qanee». B NoABMBLUEMCA OKHE COIMACUTLCA C YCNOBUAMW NIMLEH3NOHHOIO cornaweHue, Bbibpas «l
accept» 1 HaxkaB KHonKy «[anee» (puc. 5). Mocne 3Toro 3anycTuTCcA NPOLLECC YCTaHOBKMU.

~

MacTep ycraHoEKK gpafEEpOE YCTPONCTE

End User License Agreement ﬁu
&

\ [nA NpoOomxeHA HEoBX0 QMO NPMHATE MWUEHZWOHHDE COTNEWEHWE .
Yrofisl NpouMTaTe MMUEHSWOHHOE COrNALEHUE, MCNONESYATE Nonocy
MpOKPYTHIA WAk Knaswwy "Page Down''.

ff Licensee has any questions about this Agreement, please write to
Microchip Technology Inc., 2355 W. Chandler Blvd., Chandler, AL 85Z24-
B155 USA. ATTM: Marketing.

»

Copynght (c} 2012-2014 Microchip Technology Inc. All Aghts resenved.
License Rev. No. 01-081312

ia e-_pt ConpaHnTe Kak | | MNeyams
' | do pot accept

< Hazan “ Hanee > ] | CmaeHa

PucyHok 5— lMpouecc yctTaHOBKM ApanBepa

Mo OKOHYaHMW npoLuecca YCTAaHOBKM MOABUTCA OKHO 00 yCnewHOM 3aBeplieHUMM YCTAHOBKM
Aparisepa (puc. 6). Mocne Haxatma KHonku «foToBo» aganTtep «OnTtonopT-USB» rotos K paborte.

r

.
MacTep ycTaHoBxK JpaiESpoB yCTPONCTE

JaBeplieHne MacTepa YCTaHOBKH
NpaiBepoB yCTpoicTB

[palieepel yonelwHo YCTEHOBNEHE! HS 3TOT KOMNEHTED.

Teneph Mo¥HO NOAKMOUYWTE BAlE YCTROACTED K 3TOMY
KoMneloTepy. Ecnn K yoTpolcTEY NpWMNaraeToA AOKYMEHTALAR,
NpegE3pMTENEHD OEHEKOMETECE C HEll,

| |mA oppareepa CocToAHwe |
s Microchip Technology, 1. ToTos K akcnnyaTtacme
Haszn [oToBD J | Cmaeqa ]

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

Heobxoanmo 3anycTuTb NPorpaMmmy M akTMBMPOBaTb ONTUYECKUI NOPT.

[na aKTMBALMM ONTUYECKOrO MOPTA CYETYMKA HEOBXOAMMO KPAaTKOBPEMEHHO (MeHee 2 ceKyHA)
NOAHECTU MArHWUT K 06/1aCTM BOCNPUATUA BHELWHEr0O MarHUTHOrO Nonsa (puc. 2), nocne Yero onTUYECKUM
nopt akTueupyetca Ha 20 cekyHA. Agantep «OntonopT-USB» Heobxoammo pacnonoxuTb 1 3apuKkcMpoBaTb
Ha BpemA paboTbl OTHOCUTENIbHO CYETYMKA COMNACHO PUCYHKam 7,8.

PucyHoK 7 — PacnonoxeHue agantepa «Ontonopt-USB» oTHOCKMTENBHO cyeT4mKa_O6wmnin Bua,

PucyHok 8 — PacnonoxeHune agantepa «OntonopT-USB» oTHOCMTENbHO cyeTuMKa_KpynHblii naaH

B rnaBHOM OKHe nporpammbl OAHOBPEMEHHO C aKTMBaLMEW ONTMYECKOro nopta HeobxogmMmo
BbibpaTb Mmogenb yctponctBa «CXB3/CMB3» («CB3-1») u Homep COM-nopTa, Ha)aTb KHOMKY
«MNogKkntounTbea» (puc. 9).

Pexm;

MpocTali -
Moaens yCTPoORCTES

Bera CXB3/CrB3 -

COM1 7
3 MogknoYMTeCA

X OTEMOYMTECA

PncyHoOK 9 — Bblbop B MEHIO OCHOBHbIX HAaCTPOEK A4 NOAKAOYEHNA CYETYMKA

Mporpamma NOAKNOUYUTCA K CHETYMKY M MEHIO CTAaHET HEAKTUBHbIM.
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F% Bera LoRaWAN kongurypatop 1.0.30 o ] x

B Eea lils vrdoprauns | LoRa Hacrpoitcn LoRawan | T4 Berap Bera cB3 Sizoic: | Russian ™

A B C O N W0 T

Lamrsie ans ABP Narsie ans OTAA YrpasneHme Kmo-a
Peskum:
SKenepT - Device address: 00000000 Device EUL: 363335325436020A VISMEHATD Iriouin
NS RTEs Application session key: 00000000000000000000000000000000  Application ELT: 0000000000000000
. : CHpOCUTE KIOUM K 3380ACKM
B B3 MNetwork session key: 00000000000000000000000000000000 Application key: 00000000000000000000000000000000
O | Widopmauns ob yerpoicree Hidhopratys o ceTn Mposepia nokpeITuR
THONUTHCR Monens ycTpoficTea: BeraCXB3/CrB3  CTATYETPUCORA/HEHiS: Hesce™  gavecrao curvana: UDDU”
Device address: 00000000
X Snmcpmic Bpens ycTpoficTea (UTC): 22,01.202002:08:36  TapaTUiiBIi C4ETUMK NaKETOB: ges  DnanmeiBC: 7
Bepoia NO: VEGA SVE-0115 2.0AM () MpucoemuHATSER K coTh () MposepKa NokpsITHa

Beison yeTpoiicTea

Generate current data packet with time: 21.1.20 3:0:0
Generate current data packet with time: 21,1.20 21:0:0

O Monyuuts HacTpoitkH

& TpAMEHATS HACTPOTIKIA

ONns c4MTbIBAHUA NapamMeTPOB CYETYMKA HEOOXOAMMO HaXKaTb KHOMKY «MoNy4nTb HAaCTPOMKN» (puc.
10), Ao 3TOro MOMeHTa B nporpamme byayT oTobpaykaTbCs HACTPOMKU MO YMOJIMAHUIO UKW C paHee
NOAKNAKYEHHOrO CYETYMKA.
PucyHok 10 — MapameTpbl cHeTYMKA BO BKNagKke «MHPopmauma»

Mocne BHeceHMA HEOHXOAUMbBIX U3SMEHEHUIM B HACTPOMKM U UX COXPAHEHUA HEOBXOoaMMO HaxaTb
KHOMKY «[TPUMEHUTb HACTPOMKMY», 3aTEM OTK/IIOUMUTb CHETUMK, HAXKAB KHOMKY « OTKAKOUUTLCAY.
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3.4 ONUCAHUE BKNAOKU « MHOOPMALUA»

3.4.1 ObLWEE ONNCAHUE

Bknagka «MHbopmauma» (puc. 11) otobparkaeT ceteByto MHOOPMALMIO O CYETYMKE — obLme
ceegeHua (none «MHbopmauma o6 ycTpolcTee»), Tekyliee coctosHue (nons «MHpopmaums o ceTuy,
«MpoBepKa NOKPbLITUAY), KNHOUN HeobXxoauMble ana pernctpaumm B cetu LoRaWAN (nons «[aHHble ans
ABP», «JaHHble ana OTAA», «YnpaBneHue Kaodamm»), nor (none «BbiBoa yCcTponcTa).

I|I. Wrdopmalsia L?:Ra HacTpoitas LoRa\W AN T*tEeTap Bera CB3 Azbik: | Russian
JaHHeie ana ABP HanHbe ona OTAA Y¥NpagneHne Knoqam9

Device address: 00000000 Device EUL: 363335325438620A SMEHMTE KO

Application session key: 00000000000000000000000000000000 Application EUT: 0000000000000000 =

cl .

Network session key: 00000000000000000000000000000000  Application key: 00000000000000000000000000000000 ERCITR SHE T BHORcon
WHbopmawma of ycTpoiicTee WHbopMawa o ceTi Mposepka NoKPaITHA

Mogens yeTpoiicTsa: Bera CXB3/CTB3 CTaTyC NPUCoSaMHEHHAL He B et KauYecTEo cirHana: DDDUD

Device address: 00000000
Bpena ycTpolicTsa (UTC): 22.00.202002:08:36  Fapanmiiieli CHeTUMK NAKETOR! ge5  Buammbix BC: 0
Beposa MO: VEGA SVE-0115 Z.04M () MPUCOEAMHITLCA K CETH () Mposepka nokpeTta

BbiBOA YCTPOACTES

Generate current data packet with time: 21.1.20 9:0:0
‘Generate current data packet with time: 21,1.20 21:0:0

PucyHok 11 — Bknagka «MHbopmaumna»

16




3.4.2 ONNCAHUE NONEWN

3.4.2.1 «[AaHHble ana ABP» — oTobpakatoTca AaHHble HeobxoaMmble ANA PErnCTPaLUM CYETYMKA B
cetn LoRaWAN B pexxume aktuaumm ABP (Activation By Personalization).

3.4.2.2 «[laHHble gna OTAA» — oTobparkatoTcs AaHHble, Heobxoaumble ANa perncTpaumm cYeTYnKa
B ceTu LoRaWAN B pexkume aktnauymm OTAA (Over The Air Activation).

3.4.2.3 «YnpaBneHue Kno4amm» (He oTobparkaeTtca B pexxkume paboTbl «MpocToi») — nossonseT
N3MEHUTb 3aBOACKME KNHOUM AR PETUCTPALLMM CYETUMKA B CETU (puc. 12), a TaKkKe cOPOCUTb KAtoUM 06paTHO
K 3aBOACKMM HaCTPOMKaM.

MameHeHne kntoueln LoRaWAN
OTAA

AppELI |0000000000000000|

Appkey | 00000000000000000000000000000000

ABP

AppSEey |00000000000000000000000000000000
MwkSKey |00000000000000000000000000000000

DewvAddr |00000000

MpUMEHUTE OTtmena

PucyHokK 12 — OKHO «M3MeHUTb KAtoUM» B none «YnpaBneHne Kar4amm»

3.4.2.4 «MHPopmauma ob ycTponcTee» — 0TOOPAXKAKOTCA JAHHbIE O MOAENM YCTPOMCTBA, BEpPCUMU
npowwuskn 1 spema 8 UTC (+0.00).

3.4.2.5 «<MHPopmayma o ceTn» — NoKasbiBaeT NOAKAKYEH N cHETUYMK K ceTn LoRaWAN u ero agpec.

3.4.2.6 «[lpMcoeagmHNTBCA K CETU» — MPU Ha)KaTUKM CYETYUK npucoeauHsetca K ceth LoRaWAN
BblbpaHHbIM paHee cnocobom peructpaumm (ABP nnm OTAA). Ecam cueTumk yke 6bin NoAKNOYEH K CeTU, TO
NPOM30NAET NepenogKatoUeHue.,

3.4.2.7 «lpoBepKa NokpbITUA» (He oTobparkaeTca B pexkmme paboTbl «MpocToi») — NpU HaxkaTUn
CYETYMK oTnpasnseT B ceTb LORAWAN cneumanbHbIi cMrHan, B OTBET Ha KOTOPbIA CeTb coobuiaeT emy
Ko/inyecTBO 6a30BbiX CTAHLUMMN, NPUHABLINX OAAHHbIA CUTHAN M ero Kayectso (puc. 14). AaHHaa ¢yHKUMA
paboTaeT TO/IbKO KOraa CYETYMK NPUCOEANHEH K CETH.
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MpoBepka NoKPEITHSA
KauecTEo cMrHana: ..lll

BuauMerx BC: 2

({t-)MpoBepKa NoKpLITHA

PucyHoK 14 — MNone «lpoBepKa NOKPbITUAR

3.4.2.8 «BbiBOg, ycTpoKcTBa» (He oTobparkaeTca B pexume pabotbl «pocToii») — B peasbHOM
BpemMeHM oTobparkatoTca Bce cobbITUA, MPOUCXOAALLME CO CHETYUKOM.
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3.5 ONMUCAHUE BKNAAKU «HACTPOMKN LORAWAN»

3.5.1 ObLWEE ONNCAHUE

Bknagka «Hactporiku LoRaWAN» no3BonseT BbINONHUTb HACTPOMKY Pas3/IMYHbIX NAapaMeTPOoB CeTU
LoRa (puc. 15).

I||.HH¢0pmauu1s| L-..E:RaHaCI'DOﬁKM LoRaWAN 1“'EETa|J Bera CE3 Asbi: Russian =

YacTOTHLIA NN&EH: RUBGS - H3meHuTh

Cnocof aKTHBALMK B CETH: OTAA i
3anpawMeaTs NoATEEPHAEHWE! C nogTBEpHAEHHEM -
ABETOMETWHECKDE YNPABENEHHE CKOPOCTHID! Brn -
OTKPEIEATE NEPEOE MPMEMHDE OKHO YEpES: 1 cekyHaa -
3agepwka 1Ha NoATESPHAEHHE NPUCOSAUHEHHA K CETH: 5 ceryHA -
KonMUeCTED MEpENOBTOPOE NaKEeETa! 3 paza -
MolWwHOCTE NepegaTHMKa: 14 dBm =
CKOpOCTE Nepenayqu: DR.OSF12 BW125 =

PucyHok 15 — Bknagka «Hactpoinkun LoRaWAN»

3.5.2 ONUCAHUE NONEWN

3.5.2.1 «HacToTHbIN NnaH»
Bbibop 4acToTHOro nnaHa Mo3BosAeT 3ajaTb poccuiickuii RU868, esponeickmin EU868 wmam
NPOW3BO/IbHbIN YAaCTOTHbIM NAaH (puc. 16).

YacToTHEIA NNaH: MzMEHUTE
RI_g68
MpoKsBONEHEIA
PncyHok 16 — Bbibop yacToTHOro nnaHa
CyeTumK noanepKMBaeT YacToTHbIe NAaHbl, NpuBeAeHHble B Tabanue 3.
Tabnuua 3
YacToTHbIM naaH? KaHan Yacrora Moaynauua
868.1 MultiSF 125 kHz
868.3 MultiSF 125 kHz
EU-868 .
868.5 MultiSF 125 kHz
RX2 869.525 SF12 125 kHz
1 868.9 MultiSF 125 kHz
RU-868 2 869.1 MultiSF 125 kHz
RX2 869.1 SF12 125 kHz
Mpon3BONbHbIN 3a4aéTtca Bpy4YHYHO
1 MO YyMOAYaHWMIO CYETUYMK MOALEPXKMBAET [OBa YaCTOTHbIX MAaHa M MPOM3BOJbHLIN, OAHAKO MOA 3aKas

BO3MOXHa NOCTaBKa NPOLUMBOK MOJ, Apyrue YacToTHble NnaHbl (IN865, AS923, AU915, KR920, US915, KZ865)
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B vacTtoTHbIXx nnaHax EU868 u RU868 no ymonyaHUo aKTUBHbI TONbKO Te KaHa/jbl, HA KOTOPbIX
CYETYMK OTNpPaBAAET 3anpocbl Ha npucoeamHeHne K cetn LoRaWAN (Join-kaHanbi). OcTanbHble KaHasbl,
KOTOpble CYETYMK MOMKET MCnonb3oBaTb, OyayT nepeaaHbl ceteBbiMm cepBepom LoRaWAN Bo Bpems
npoueaypbl NPUCOeMHEHUA CHETYMNKA K CETMU.

Mpu Bbibope B none «YactoTHbIM NNaH» 3HavyeHuA «[TPOU3BONbLHBLIAY HEOHBXOAMMO BPY4YHYHO
NPONMCaTb 4acTOTbl, KOTOpble CYeTYMK OyaeT ucnonb3osatb. [nA 3TOr0 HEOHXOAMMO HaXKaTb KHOMKY
«M3MeHUTb», NOABUTCA OKHO «[1POU3BO/IbHbLIA YAaCTOTHbIN MAaH» ANA PeAakTUPOBAHUA 4acTOT KaHa/ioB
(puc. 17).

YacToTa join kanana 1 () 0 YacToTa kaHana 3 () ]
YacToTa join kaHana 2 (M) ] YacToTa kanana 10 (fw) ]
YacToTa join kanana 3 (w) 0 YactoTa kanana 11 (M) i
YacToTa kaHana 4 () 0 YacToTa kaHana 12 () ]
YacToTa kanana 5 () ] YacToTa kanana 13 (Tw) ]
YacToTa kaHana & () 0 YacToTa kaHana 14 (M) ]
YacToTa kanana 7 () 0 YacToTa kaHana 15 (M) ]
YacToTa kanana 8 (Tw) ] YacToTa kanana 16 (Tw) ]
YacToTa BTOPOrD NPMEMHOND OKHE IZI| CropoCTe BTOPOrS NpHeMHOro okHa | DRO o
Ok

PucyHoK 17 — OKHO «[1pOMn3BONbHbIMA YACTOTHbIN NAAH»

|_|p0M3BOﬂbeIl7I YaCTOTHbIN NAaH NO3BONAET 3a4aTb 40 16 KaHanoB, a TakXe 4acCToOTy U CKOPOCTb
BTOpOro I'IpVIéMHOI'O OKHa.

BHUMAHMUE! MMepBble TPX KaHa/la U BTOPOe NPUEMHOE OKHO HeobXxoAMMO HAcTPOUTb B 06si3aTebHOM
nopsaKe, B NPOTMBHOM C/ly4ae NPOU3BO/IbHbIN YAaCTOTHbIN NAaH ByaeT cYUTAaTbCA MYCTbIM.

3.5.2.2 «Cnocob aKTmBauum B ceTu» - 3aAa€T1 cnocob aktusaumm B cetn LoRaWAN (ABP unun OTAA).

3.5.2.3 «3anpawwuBaTb noATBEPXKAEHME» — npu Bblbope OTNPaBKM MNaKeTa [AaHHbIX C
NoATBEPKAEHMEM CYETYMK OyaeT NOBTOPATb OTNPaBKy MNakKeTa A0 Tex MNop, MOKa He MoayyuT
noaTBepraeHue ot ceteBoro cepeepa LoRaWAN, nMbo noka He 3aKOHYUTCA KONMYECTBO MEPENOBTOPOB
naketa (cm. n.4.5.2.7). Echv noatBepKAaeHMe He Bbl1o NONYYEHO, TO CHETYMK COXPAHUT BCE HAKOMIEHHbIE
NakeTbl BO BHYTPEHHEN NamATU A0 CAeAyHoLLEero ceaHca CBA3M.

BHUMAHMUE! Mpu Bbibope oTnpaBKM nakeTa AaHHbIXx 6e3 noaTBepKAeHMA CYeTYMK He OyaeT 3HaTb
AO0CTaBNEH NaKeT UK HeT.
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3.5.2.4 «ABTOMATM4YeCKoe ynpaBaeHne cKopocTblo (ADR)» — akTMBMPYET B CYETYMKE aNroputm
ABTOMATUYECKOrO ynpaBaAeHMA CKOPOCTbIO nepefavn AaHHbIX cO CTOpPOHbl ceT LoRaWAN. Yem Bbiwe
KayecTBO MNPMHUMAEMOrO CEeTbIO CUIHA/A, TEM BbllLE CKOPOCTb OyAeT yCTaHAaBAMBATLCA Ha CHETYMKE.

Beikn

PuncyHok 18 — AktnBaums GyHKUNM «ABTOMATUYECKOE YNPaBAEeHME CKOPOCTbIO»

3.5.2.5 «OTKpbIBaTb NepBOe MNPUEMHOE OKHO Yepesd» (He oTobparkaeTcA B pemme paboTbl
«MpocToi») — 3a4aET BpemMs, Yepes KOTOPOe CYETYMK OTKPOET NepBoe NMPUEMHOE OKHO Mocae nepeaayu
oyepeaHoro naketa (puc. 19). Bropoe npuMémHoe OKHO Bcerga OTKpbIBaeTcAa yepe3 1 cekyHay nocne
nepsoro.

1 cekyHna
2 CeKyHAbI
3 CEKYHAOb
4 CEKYHAOL
5 CeKyHO
OTKPLIBATE NEPEOE MNPHMEMHOE OKHO Yepes:

7 cexkyHa

3 cekyHa

9 CceKyHa

10 cekyHAa
11 cekyHa
12 cexyHa
13 cexyHa
14 cekyHa

15 cekyHa

PucyHOK 19 — Bbibop BpemMeHM OTKPbLITUA NEPBOro NPUEMHOIO OKHa Nocae nepeaayn naketa

3.5.2.6 «3agep:KKa 1 Ha noaTBEPKAEHME NPUCOEAMHEHUA K ceTu» (He oTobpakaeTca B permme
pabotbl «[pocToi») — 3a4aéT Bpems, Yepe3 KOTOPOe CYETYMK OTKPOET nepBoe MPUEMHOE OKHO ANA
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noay4yeHusa NoATBepPKAeHUs npucoeanHeHns K cetu LoRaWAN (puc. 20). Bropoe okHO Bcerga oTKpbiBaeTca
yepes 1 ceKyHAy nocae NepBoro.

1 cekyHaa
2 ceKyHakl
3 CeKyHAkI
4 cexyHakl
5 cexyHa

6 cexyHa

7 cekyHa

3aaep#ka 1Ha NoATESOHASHHE NPUCOSOMHEHWA K CETH:

9 cexyHa

10 cexyHA
11 cexyHAa
12 cexyHn
13 cexkyHa
14 cexyHA
15 cexyHA

PucyHoK 20 — Bbibop BpeMeHM OTKPbITUA NEPBOro NPUEMHOIO OKHA
ON1A NONYyYEeHUA NOATBEPXAeHUA NPUCOeJUHEHNA K CeTuU

3.5.2.7 «KonnyectBo nepenoBTOpPOB NakeTa» (He oTobparkaeTcs B pexnume paboTbl «[pocTon») —
3343€ET KOIMYECTBO NepernoBTOPOB OTNPABAEHUI NaKeTa AaHHbIX (puc. 21). Ecnm dyHKUMA «3anpalumsaThb
NnoATBEPXKAEHUE» OTKAOYEHA, TO CHETUMK ByaeT OTNPaBAATb KaXKabl NAKEeT CTO/IbKO pa3, CKOJIbKO YKa3aHOo
B [AaHHOM HacTponke. Ecan PyHKUMA «3anpawmeaTb NOATBEPXKAEHME» BKAKOYEHA, TO CYETYMK Oyper
OTMNPaB/ATb NAKETbl MOKA He NONYYUT MNOATBEPKAEHWE UM MOKA HE OTNPABUT CTO/IbKO MAKETOB, CKOIbKO
YKa3aHo B A@aHHOM HACTpoiKe.

1pas
2 paza
3 paza
4 paza
5 pas
6 pas
7 pas
Konu4ecTso NepenosTopos NakeTa: _
9 pas
10 paz
11 pas
12 paz
13 paz
14 pas
15 paz

PucyHok 21 — Bbibop Konnuectsa nepenoBTOPOB OTNPABAEHMI NaKeTa
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3.5.2.8 «MowHoCcTb Nepesatynka» (He otobparkaerca B pexkmme paboTbl «[pocToi») — perynupyet

MOLLHOCTb NepeaaTymMKa cyeTYMKa nNpu otTnpasKe naketoB B ceTb LORAWAN (puc. 22). [JaHHaa HacTpomKa
MOMeT BbITb U3MEHEHa CeTbHO.

2dBm
5 dBm
8 dBm
14 dBm
20 dBm

PucyHOK 22 — Bbibop mowHOCTN NepeaaTunKa

3.5.2.9 «CKopocCTb nepenaum» (He oTobparkaetcs B pemme paboTtbl «[pocToi») — peryanpyet
CKOPOCTb Nepesayn, Ha KOTOPOM CYETUYMK byaeT nepeaaBaTb nakeTbl B ceTb LORAWAN (puc. 23). [laHHasn
CKOPOCTb MOKET bBbITb MU3MEHEHA CeTbio ecnum BKAoYeH anropntm ADR.

DRO SF12 BW125
DR15F11BW125
DR2 SF10 BW125
SE—
DR4 SF3 BW 125
DR.5 SF7BW125

PucyHokK 23 — Bblbop cKOpOCTM Nepesaym
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3.6 ONMNCAHUE BKNAAKU «HACTPOMUKU YCTPOUCTBA»

3.6.1 OBLWWEE ONMUCAHMUE
Bknagka «HacTpoWku ycTpoincTBa» oOTOOpa)KaeT OCHOBHble MapaMeTpbl M HACTPOMKM
NOAK/OYEHHOTO cYETYMKA (puc. 24).
I||.L1H¢|opmaumq LoRa Hacrpoiiki LoRaWAN ﬂTEe‘rapBeraCEB Asbik: | Russian =

Terywee coCTORHKME

TemnepaTypa, C: 29°C
Sapan baTapen, % 995,
OWEMETD CHETYMKE, MM} 15mM
TeKywwMe NoKkasaHua, Kyh, m: 0.1570

HacTpoiiki nepeaaym NokasaHwi

Meproa Nepeaaqm AaHHLIX: 24 yaca
Mepwoa chopa AaHHLIX: 24 yaca

Yacosoi noAc: UTC-+00:00 ~

KomaHae!

PuncyHok 24 — Bknagka «HacTpolku ycTpoicTBa»

3.6.2 ONNCAHUE NONEWN

3.6.2.1 «TeKywee cocToaHME» — oOTObpa)kaeT OCHOBHble TeKywMe MapaMeTpbl CYETYMKA
(Temnepartypa, 3apsag 6atapeun, AMameTp CYETUMKA, TEKYLLME NOKa3aHUA).

3.6.2.2 «HacTpoikun nepepayn MnoKasaHW» — oOTobOpaxaeT rpynny napameTpoB, KOTopble
No3BO/ISIOT NPOU3BECTU HACTPOMKY MEpMOAOB Mepeaayn M COXpPaHeHMa AaHHbIX, YacoBOro nosca, Mo
KOTOpOMY ByayT HAaCTPOEHbl BHYTPEHHME Yacbl CHETUMKA.

MNepuopa nepenaym AaHHbIX BbibnpaeTcs 13 paga 1, 6, 12 n 24 yaca.

Mepunopa cbopa AaHHbIX BbiOUpaeTca n3 paga 1, 6, 12 n 24 yaca.

3.6.2.3 «KomaHapl» — 3aKpbITbIM pasaen, He oTobparkaeTca 6e3 BBoga napons.

3.7 HACTPOWKM CYETYMKA NO YMONYAHUIO

HacTpoiKku cueTumKa no ymonyaHuto npmseseHbl B Tabnvue 4.

Tabnuua 4
Mapamertp 3HaueHue
Mepnop nepenaym AaHHbIX 12 yacos
Mepuopg cbopa AaHHbIX BO BHYTPEHHEN NamATH 12 yacos
Yacosoli noAc UTC +03:00
Pexxum nosepku AKTUBMpPOBAH
YacToTHbIN NAaH RU868
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Cnocob aktnsauum B ceTu

OTAA

3anpawuBaTtb NOATBEpPKAEeHUE

C noareepxxaeHnem

ABTOMaTU4Yeckoe ynpasseHne ckopocTbio (ADR) BkntoyeHo
MouwHoCTb NepegaTynKa 14 pbm
Konnyectso nepenoBTOpOB OTNPABKM NaKeTa 3
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4 NMTPOTOKOJ1 OBMEHA AAHHbBIMW MO PAANOKAHANY C CETbIO

LORAWAN

4.1 NEPEAABAEMBDBIE MAKETbI AAHHbIX

BHMMAHMUE! B nonnax, cocToalmx U3 HECKONIbKMX BaliT, ncnonb3yeTca nopagaok cnegoBaHus little endian.

4.1.1 NAKET C TEKYWWMMU NOKASAHNAMMU

leHepupyeTcA C 3adaHHbIM MEepuMoaOM HaKonaeHusa un nepepgaetrca Ha LORaWAN nopt 2 npwu

oyepeaHOM BbIXOAE CYETYMKA Ha CBA3b. CTPYKTypa cooblueHMsa npuBeaeHa B Tabaumue 5.

Tabnuua 5

Pasmep B 6aiiTax

OnucaHue nonsa

Tun AaHHbIX

1 6anT

Tun nakeTa, 4NAa faHHOro naketa =1

uint8

1 6anT

3apag 6aTtapen, %

uint8

1 6anT

Temnepatypa, °C

uint8

1 6auT

Hannune Bo34eNCTBUA BHELLIHETO MarHUTHOTO Moss
1 —3admMKcmpoBaHo
0 — He 3apUKCMPOBAHO

uint8

1 6anT

Mpr3HaK 61OKMPOBKM LMPOBOro MHAMKATOPA
1 - undpoBon MHAMKaTOp 3abNOKNPOBAH
0 — umdpoBoI MHANKATOP Pa3bioKMpOBaH

uint8

4 6anTa

Bpema popmmnpoBaHus naketa (unixtime UTC)

uint32

1 6anT

Mpu3HaK yTeYKM (HeNpPepbIBHbIMA Pacxos BOAbl B TeHYEHWe Yaca 06beMoM
meHee 0,3 Ky6.m)

1 —vyTeuka

0 —Hopma

uint8

1 6anT

Mpu3HaK NpopbiBa (HenpepbIBHbIM pacxod BoAbl B TeYeHMe Yaca
obbemom 6onee 0,3 Ky6.Mm)

1 -npopbiB

0 —Hopma

uint8

4 6anTa

TekyLwme nokasaHma (B Ky6.m yMHOXeHHbIX Ha 10 000)

uint32

1 6anT

HacTpoiiKka - noateep:KaeHue nakeTos
1 — BKAOYEHO
0 — BbIKNOYEHO

uint8

1 6auT

HacTpoiika — nepuog nepeaaym aaHHbIX
1-1uvac

2 —6y4acos

3 -12vyacos

4 —24 yaca

uint8

1 6anT

HacTpoiiKa - Mepuog cbopa AaHHbIX BO BHYTPEHHEN MaMATH
1-1uvac

2 —6y4acos

3 -12vyacos

4 —24 yaca

uint8

2 baiTa

YacoBolt Nosc, B MMHYTax (Hanpumep, A4/19 MOCKOBCKOro 4acoBOro nosca
+3 byaeT 3HayeHue 180). MoXKeT NPpMHUMaTL OTpMLATE/IbHbIE 3HAYEHMS.

uintl6é
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CYyeTynmk MMeeT BCTPOEHHbIE Yacbl C KaneHAapem, BPemMs M AaTa Ha KOTOpbIX 3agaeTca npu
NPOM3BOACTBE, A TaK¥Ke MOryT 6bITb CKOPPEKTUPOBAHBI B MpoLiecce aKkcnayataumm. PopmmnpoBaHue naketTos
C TEKYLWMMM AAHHbIMU MPOUCXOAUT B MOMEHTbI BPEMEHM, KpaTHble 33aaHHOMY B HACTPOMKax nepuoay
nepeaayn AaHHbIX:

- ANA MHTepBasa 1 yac nepeaatoTca NOKAa3aHUA Ha HAYa/10 TEKYLLErO Yaca;

- AnA nHTepsana 6 4acoB NepeaaroTca NokasaHua Ha 00:00, 06:00, 12:00, 18:00;
- AnA nHtepsana 12 yacos nepegatorca nokasaHuma Ha 00:00, 12:00;

- AnA uHTepBana 24 yaca nepeaatotca nokasaHmA Ha 00:00 TeKywWwmMX CYTOK.

Mpu GopMMpPOBAHNM NAKETOB YYMUTbLIBAETCA 3a4aHHbI B HACTPOMKaAxX YacoBOM NosAcC.

4.1.2 NAKET C 3ANNTPOCOM KOPPEKTUPOBKWU BPEMEHU

MNepepnaetca oauH pa3 B cemb aHen Ha LoRaWAN nopt 4. CTpyKTypa coobuieHua npuseaeHa B

Tabnuue 6.
Tabnuua 6
Pasmep B b6aiiTax OnucaHue nonsa Tun AaHHbIX
1 6ant Tun nakeTa, 4NA AaHHOro naketa = 255 uint8
4 6aniTa Bpems cyeTymKa Ha MOMeHT nepeaaym naketa (unixtime UTC) uint32

Mocne nonyyeHUa nakeTa AaHHOTO TUNA MNPUIOXKEHWE MOMKET OTMNPaBUTb CYETYMKY MaKeT C
KOPPEKTUPOBKOWN BPEMEHM.

4.2 NTPUHUMAEMBDIE NAKETbI AAHHbIX

4.2.1 NAKET C HACTPOUKAMMU
MpuHumaetca Ha LoORaWAN nopT 2. CTpyKTypa coobuieHns npmuseaeHa B Tabanue 7.

Tabnuua 7

Pasmep B 6aiTax OnucaHue nonsa Tun AaHHbIX

1 6aunT Tun nakeTa, AN AaHHOTO naketa =1 uint8

HacTpoiiKka - noateep:KaeHue nakeTos uint8
1 6ant 1 — BKAOYEHO
0 — BbIKNOYEHO

HacTpoliika — nepvog nepenaym AaHHbIX uint8
1-1uyac

1 6ant 2 —6yacos
3 -12yacos
4 —-24 yaca

HacTtpowka - MNepuog cbopa AaHHbIX BO BHYTPEHHEN NamATH uint8
1-1uyac

1 6ant 2 —6yacos
3 -12vacos
4 —-24 yaca
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2 banita

YacoBow nosc, B MMHYTax (Hanpumep, AN MOCKOBCKOIo 4acoBOro Nosca
+3 6yaet 3HayeHune 180). MoKeT NPUHMMATb OTpULLATENbHbIE 3HAYEHUS.

uintl6

4.2.2 KOMAHAA PA3B/IOKUPOBKU LN®POBOINO0 MHAUKATOPA (®YHKLIUA INEKTPOHHOM
MATHUTHOW NNOMBbI)

MpuHumaetca Ha LoORaWAN nopt 2. CTpyKTypa coobuieHns npmuseaeHa B Tabanue 8.

Tabnunua 8

Pasmep B b6aiiTax

OnucaHue nonsa

Tun paHHbIX

1 6auT

Tun nakeTa, AnA AaHHOro nakerta = 2

uint8

4.2.3 NAKET C KOPPEKTUPOBKOW BPEMEHMU

MpuHumaetca Ha LoRaWAN nopT 4. CTpyKTypa cooblieHua npuseaeHa B Tabauue 9.

Tabnunua 9

Pasmep B b6aiiTax

OnucaHue nons

Tun AaHHbIX

1 6anT

Tun nakeTa, ANA AaHHOro nakerta = 255

uint8

8 banT

BennumHa B cekyHAax, Ha KOTOPYHO HY>KHO CKOPPEKTUPOBATb
BpemsaA. MoKeT 6bITb NONOKUTENBHOWN UM OTPULLATENIbHOM

int64
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