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BBEAEHWE

HactoAawaa wuHcTpyKuma no pabote npegHasHayeHa AN CYETYMKOB BOAbI  KPblAbYaTbIX
3NEeKTPOHHbIX CXB3, CIBI (manee cYETYMKKU) M COOAEPKUT OMMUCAHME OBLLNX TEXHUYECKUX XapPaKTEPUCTUK,
OYHKUMOHaNbHbBIX BO3MOMHOCTEM, WMHTEPPENCHOM YacTW, NPOrpaMmbl KOHPUrypatopa M NpPOTOKONA
06MeHa, a TaKKe apyrux ceefeHuin, HeobxoaMMbIX AN NPABUABHOMN SKCNYyaTaLUM CHETYMKOB.

MHCTpYKUMA npeaHasHayeHa [asa CNeumannctoB, O3HAKOM/IEHHbIX C NpPaBWM/IaMKU BbIMONHEHUA
MOHTaXKHbIX paboT B 06/1aCTN PA3/IMYHOIO NEKTPOHHOIO U 3/IEKTPUYECKOro 060pya0BaHuUS.

BHWMA Hna bbecneyeHna npaBunbHOro ¢yHKLMOHMPOBAHMA YCTAHOBKA M HACTPOMKA CYETYMKA
OOJ/IKHbI OCYLLECTBAATLCA KBANNMPULMPOBAHHBIMU CNELLMANUCTAMMU.



1 TEXHNYECKOE OMNMNCAHUE

1.

HASHAUYEHWE

Cyetumkn CXB3, CIBD (puc. 1) npeaHasHayeHbl AN M3MEPEHUs obbema NUTbLEBOM BOAblI NO

CaHlnH 2.1.4.1074-2001 npoTeKatoweit no Tpybonposoay npu temnepartype ot nawc 5 go natoc 40 °C
ONs CYETYMKOB XosioaHoM Boabl (CXB3) n ot natoc 5 go natoc 90 °C ansa cyeTynKkos ropadeint sogbl (CrB3)
npu pasneHun He 6onee 1,0MMa (10Krc/cm) ¢ nocneayloOWMM HaKOMAEHUMEM M nepenadveint 3Tou
nHoopmauymm B cetb LORaWAN nocpeacTtBOM paanocBA3N Ha YacToTax gMana3oHa 860-1000 Mrw,.

Cyetunkn CIBI saBnAlOTCA YHUBEPCANbHbIMM M MOTYT ObiTb WCMNO/b30BaHbl AN1A M3MEPEHUSA

obbema, Kak xon104HOM, Tak U ropadyeit sogbl; CXBI - TONIbKO XON04HOIA.

PncyHok 1— BHewHUi BuA cyeTynKa

120YHKLUNW

= =4 —a -9

= =4 —a -9

CyeTumKM NoaaepKMBatoT cneayolmne GyHKLMN:

oTobpakeHne Ha KUAKOKPUCTAN/IMYECKOM WHAMKaTope (Zanee uUMPPOBON  MHAMKATOP)
HaKOM/NIEHHOTO pacxoAa BoAbl B Ky6. m;

dV1Kcauns BO34eNCTBUA BHELIHETO MarHUTHOIO NOAA (3N1EKTPOHHAA MAarHUTHaA Naomba);

KOHTPO/Ib 3apAAa BCTPOEHHOTO 3/1IeMEeHTA NMUTAHUSA;

KOHTPO/Ib TEMNEPATYPbl BHYTPM CHETHOIO MexaHM3Ma (cnpaBoYHas MHopmaLma);

perucTpauma cnyvyamHoro obpaTHOro moToka BoAbl (OTObparkeHWe Ha UMPPOBOM WHAMKATOpPE
HaKOMNAEHHOrO B NPAMOM M 06paTHOM HanpaB/ieHMM pacxoaa BOAbl MO MOAY/IO B Kyb. m);
dUKcaums npoTeykm (HenpepbiBHOEe NoTpebnerue < 0,3 Kyb. M B TeyeHUe Yaca);

¢du1Kcaums npopsbiBa (HenpepbiBHOE NoTpebaeHue > 0,3 Kyb. M B Te4eHUe Yaca);

NPWBA3Ka U COXPaHeHWe BHELUTAaTHOW CUTyaLUMM K AaTe U BPEMEHMU;

nposefeHMe WUCNbITAaHWM NPU NPOU3BOACTBE U M3MEHEHMe MapaMeTpPoB CYETYMKa B Mnpouecce
3KcnayaTaumm nocpeacTBOM ONTUYECKOro NOpPTa;

nepefaya HAKOMJEHHbIX AaHHbIX NO NpeaBapuUTeNbHO YCTAHOBNEHHOMY PAClMCaHUI0O B CeTb
LoRaWAN nocpeactsom pagmocsssu (Bbibop neproaa nepeaadn AaHHbIX);

COXpaHeHMe HAaKOMNNEHHbIX AAHHbIX BO BHYTPEHHEN NamATM NO NpeABapUTENIbHO YCTaHOBAEHHOMY
pacnucaHuto (Bbibop nepmnoga cbopa AaHHbIX);

CPOYHAA OTNPaBKa HAaKOM/EHHbIX AaHHbIX (BHEOUYEPEAHOW CeaHC CBA3M);



i 6esotharatenbHas nepeaaya aBapUMHOrO CooOLWEHWS B CAydyae BO3HWUKHOBEHUS Claeayroumx

BHELWTATHbIX CMTyEBLI,Mﬁ:

duKcaums Bo3AENCTBUA BHELLWHErO MAarHUTHOIO MOAA HA CYETUMK,;

pa3pAgKa BCTPOEHHOTO 3/1eMEHTa NUTAHMA HUXKE A0MYCTUMOrO YPOBHS;
duMKcauma npoTeykn (HenpepbiBHOEe NoTpebneHue < 0,3 Kyb. M B Te4eHMe Yaca);
¢dunKcauma npopbiBa (HenpepbiBHOE NoTpebaeHne > 0,3 Kyb. m B Te4eHUe Yaca).

1.3

TEXHWY EICKEMEN XTAWPKAN

OCHOBHble TEXHUYECKNE XapPaKTEPUCTUKN CHETUHUNKa NPUBELEHDbI B Ta6nmu,e 1.

Tabnuua 1
MapameTp

Tnn cyeTymKa

[AnameTp ycnoBHOro npoxoaa, Mm

MeTposiornyeckunit Knacc

Pacxopn Boabl, M3/y
MWHMMaNbHbLIN, gmin

HomuHanbHbIN, gn
MaKcMMabHbIN, Omax

[dunanasoH paboyero gasneHusa sogbl, Mla

[OunanasoH pabounx Temnepatyp soabl, °C
xonogHana, CXB3
ropayasn, CIB3

[AnanasoH paboumx TemnepaTyp OKpyKatoLLero
Bo3ayxa, °C

EMKOCTb MHAMKATOPHOrO ycTpoitcTea, m3
BcTpoeHHbI gaTynKk TemnepaTypbl

NHTepodelic

Bec ogHOro Mmnysbca Ha ONTUYECKOM nopTy, m3

MpoToKon
HomnHanbHaa MOWHOCTb NepeaaTynKka, MBT
Knacc yctpomnctea LoRaWAN

KonunyecTtBo KaHanos LoRa
YacToTHbIN NaaH

Cnocob aKkTMBaLMK B CETU

3HaAayYyeHUE

CXB3-15, CIB3-15 CXB3-20, CI'B3-20

15 20
Knacc B Knacc C Knacc B Knacc C
0,03 0,015 0,05 0,025
1,5 1,5 2,5 2,5
3,0 3,0 5,0 5,0
o1
+5...+440 °C
+5...490 °C
+5...450 °C
99999,9999
Ectb

OnTnyecknit nopT, pagnokaHan LoRawWAN

0,0001

LoRaWAN
25 (HacTpanBaetca)
A
16

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

ABP 1 OTAA



MapameTp

Hactpaunsaembliit, yac

Mepuoga nepegaumn

CepBUCHbIN
AaHHbIX, Yac
PekomeHayembli, Yac

Mepuoga cbopa AaHHbIX BO BHYTPEHHEWN NAMATH,
yac

O6bem NamATM AN HAKOMNEHWUA NAKETOB, LWIT.
Tun aHTeHHbI LORa
YyBcTBUTENBHOCTD, dBmM

[JanbHOCTb PaAnoCBA3M B NIOTHOM ropoaCcKoM
3aCTPOMKE, KM

[anbHOCTb PaANOCBA3K B CE/IbCKOM MECTHOCTH,
KM

EmKoCTb BCTpOEHHOM baTapeun, MAY

Bpems HenpepbliBHOM paboTbl OT 6aTapen, et

OnnHa cyeTynka, mm
BbicoTa cyeTymnka, mm
MpucoeaMHUTENbHbIE Pa3mepbl, AONM

CreneHb 3aWmThl Kopnyca

4P MHUWN PABOT bI

MpuHUMN pa6OTbI C4eT4MKa OCHOBAH

3HaAaYeHUe
1,6,12,24

Mo cobbiTUio
(3amblKaHWe cUrHanbHOro AaTyMKa Xonna)

12
1,6,12,24

200
BHyTpeHHAA

-138

no 5

no 15

3400

po 10
(npu nepuogax nepegaum u
cbopa AaHHbIX pa3 B 12 yacos)

110 130
70 75
G3/4-A G1-A

IP54 no NOCT 14254-2015

M3MepeHnn umcna o06OpPOTOB  KPbIAbYaTKM,
Pacno/IoXKeHHOW B NPOTOYHOM (MPONMBHOM) YaCTM CYETYMKA M BpaLLAlOLLECA No4 BO34ENCTBMEM NOTOKA
Bogbl. KonnuectBo 060OPOTOB KPbINbYaTKM MPOMNOPLMOHANBHO O06bEMY NpPOTEKAlOLWEN BOAbI.
KPbl/IbY4aTKy 3anpeccoBaH ABYXMOMOCHbIA MarHUT. CHATME WHPOpMaLMM O KoauyectBe 060pOTOB

KPbI/IbYaTKM C MarHMTa OCYLLLECTB/IAETCA C NOMOLLbIO CHETHOIO AaTyMKa Xonna.

CYeTyMK NOCTOAHHO BKAKOYEH, HO 6OI'IbLIJyI-O 4aCTb BpemMeHU pa60TaeT B peXunme NOHUKEHHOro

sHepronoTpebneHums.



2 ONMUCAHWE PABEOTbl OCHOBHbIX ®YHKL NI
2.1 OTOBPAXBHMHE NMMOKA

Ons Bu3yanbHOro oTOOparKeHMA MOKa3aHWM CYETYMK WMMeeT B CBOEM cocCTaBe UMPppoBOM
WMHOMKATOP (puc. 2), KOTOPbIM PACcnoNOXKEH Ha NMLEBOM MaHeNn cyeTymka. MNoKasaHus oTobparkaloTcs B
KyBUUYeCcKMx meTpax ¢ TOYHOCTbIO 10 YETBEPTOro 3HaKa NocC/e 3anNATOW HapaCcTaloLWMM UTOTOM.

OnTryecknit nopt

O6nactb BOCNPUATHA
BHELUHEero
MarHWTHOrO Nons

Undposoit nHankaTop

0,0001 m’/imp

S0 5
" 35851599
H-C: V-B o
2018r. %

-

Q=1,5m’h

//

PucyHOK 2 — OCHOBHble 3neMeHTbl CHETUMKA

2.2 ONTWUWYECKWUWM NOPT

[Ona nogKkntoyeHMA K NepcoHaIbHOMY KOMMNbIOTEPY CHETYMK MMEET B CBOEM COCTaBe OMTUYECKUN
nopT (puc. 2), KOTOPbIMA TaKXKe MCNOMb3YeTCA KaK UCMbiTaTesibHbIN. CBA3b MeXAy ONTUYECKUM MOPTOM
CYETYMKA M NEPCOHANbHBIM KOMMbIOTEPOM OCYLLECTBAAETCA NMOCPEACTBOM aganTtepa (npeobpasosatens)
«OnTonopT-USB», KoTopbI nogKkatovaetca K USB-nopTy KomnbioTepa.

0nAa 4yTeHMa U M3MEeHeHMA napamMeTpoB cYeTYMKa ucnosnblyetrca nporpamma «Vega LoRaWAN
Configurator». NMoapo6Hoe onuncaHue paboTbl ¢ AaHHOM NPOrPammoi cMm. n.3.

2.3 BHYTPEHHWE 4YACHI

Bpemsa BHYTPEHHMX 4YACOB YCTAaHAB/AMBAETCA ABTOMATMYECKM MPU MNOLKAOYEHUM K NpOrpamme
«Vega LoRaWAN Configurator» yepes onTuyecKknii NopT, a TaKKe MOXKET OblTb CKOPPEKTUPOBAHO Yepes
ceTb LORaWAN.

MexaHn3M aBTOKOPPEKTUPOBKU BpemeHu 4yepe3 ceTb LORaAWAN ocyuiectsnseTca nocpencrsom
nporpammbl «lOT Vega TimeCorrector». CyeTyMK OTMpaB/AeT 3anpoC Ha KOPPEKTUPOBKY BPEMEHMU
Karkable 72 yaca.



2.4 ONEKTPONAAAWAHARA NNOOMBA

Ona ¢duKcaumm BO3LENCTBMA BHELWHEr0 MArHUTHOIO MOAA CYETYMK MMEET B CBOEM COCTaBe
CUTHANbHbIN AaTYMK XONna, KOTOPbIN PACNONOXKEH MO LEHTPasbHOM YacTblo MLEBOM NaHenu (puc. 2).
[aHHaA GYyHKLMA MeeT HAaMMEeHOBaHMe — 31EeKTPOHHAA aHTUMarHuTHas naomoba.

C nepBOM CeKyHAbl BO34ENCTBMA BHELWHErO MAarHUTHOIO MOAA AOCTAaTOYHOM CUAbl HA CYETUYMK Ha
unMdppoBOM MHAMKATOpPE NOABASETCA Npeaynpexpalowmnin cumeon «b» B ctapwem paspage (kpaliHem
cneBa), Npu 3TOM MOKa3aHUs oTobpaxKatoTcs.

Echn Bo3gelicTBMEe BHELWHEro MArHWTHOrO NosA npogoskaetca 6onee 5 MUHYT, TO CYeETYMK
610KMpyeT UNMdpPoBON MHANKATOP U fobasnAeT dpnar 610KMPOBKM B MAKET C AAHHbIMMK, KOTOPLIN NepesaéT
npu BHeo4yepegHOM ceaHce cBA3U. [lpy 3TomM HA uudppoBom MHAMKATOpe OTOOparkaetcs
npegynpexgatwowmii  cumon «b», a nokasaHus He oTobpakatoTca. PasbnokuposaTb undpoBoi
WHOMKATOP MOXKET TOJIbKO Ancnetyep yepes cetb LoORaWAN cneumnanbHOM KOMaHAOMN.

®PyHKUMM yNpaBAeHUA CYETYMKOM, KOTOPble aAKTUBMPYIOTCA BHELWHWMM MarHMTOM Mpu  ero
nogHeceHnn K 061acTM BOCNPUATUA BHELLHETO MarHUTHOMO NOAA, NPUBEAEHbI B Tabanue 2.

Tabnuua 2

Bpema BO3 e

BHeWHer o mMa Cob6bbTMHNeE MpumedyaHMUe
nons

AKTMBaLmMA onTuyeckoro nopta | Mo ucreyeHnn 20 cekyHA ONTUYECKUN

MeHee 2 cekyHA, Ha 20 ceKkyHA nopT AeaKTuBmpyetca

B momeHT nepegayn AaHHbIX B

. cTapwem aspage néoposoro
OT1 10 po 15 cekyHg, BHeouyepenHOWN ceaHc CBA3MU P PaspaA Lp
MHAMKATOpa oOTobparkaeTca  CMMBON
«p»
bnokuposKa umdposoro OTobparkaeTca TONIbKO
5 MUHYT 1 6onee .
MHAMKATOpA npeaynpesxaatolmii cumson «b»

25PA 40N OK A HARAWAN

2.5.1 MNPOUEANRMHERMWBOK CETW

CyeTyunK nogaepknBaeT Aga cnocoba aktnsaumm B cetm LoRaWAN:

1 ABP (Activation By Personalizatio - cuetynk oTnpasnser faHHble B ceTb LoRaWAN npwm
CNefyowem CeaHce CBA3M COMNAacHO HACTPOEHHOMY Mepuoay nepesayun AaHHbIX (MO yMONYaHUIO
pa3 B 12 yacos).

1 OTAA(Over The Air Activation) - cyeTYMK ocyLLeCTBAAET TPU NOMbITKM NPUCOEANHEHUA K CETU B
33[aHHOM MNpPW  HACTPOWMKe YAacTOTHOM nnaHe (no ymonuvaHuto RUB68). Mpwu nonyyeHum
noaTtsepxaeHua aktmsaumm B cet LoRaWAN cuyeTuMk HauuHaeT OTNPaBAATb MaKeTbl AaHHbIX.
Echmu Bce npeaploywiMe MONbITKM  OKasbIBAOTCA  HEYAAYHbIMKM, TO CYETYUK  MPOLOKMUT
OCYLLECTBAATb MOMNbITKU NPUCOEAMHEHUA K CETU Pa3 B CYTKMU.

Mo ymon4yaHMIO CHETYMK NPOU3BOAUT NOMbITKN NPUCOeANHEHNS K ceTn cnocobom OTAA pas B CyTKK
[0 Tex nop, NOKa He MPUCOeANHUTCA K ceTU. MI3MEeHUTb HACTPOMKM CYETYMKA MO YMOMYAHUIO MOKHO C
nomoubto nporpammbl «Vega LoRaWAN Configurator» (cm. n. 3.5).

MHMUMKMpOBaTb BHEOYEpeaHOM ceaHC CBA3M C npoueaypon npucoeauHeHua K cetm LoRaWAN
MOHO, NOAHECA MarHUT K 06/1aCTM BOCNPUATUA BHELLIHEro MarHMTHoro nons Ha 10-15 cekyHa (pwc. 2).



252YCTPOMNCTBO AKJTACCA

CyeTunmK ABNAeTCcA YCTPOMUCTBOM Knacca A no Knaccudumkaumm LoRaWAN u nogaep:kusaet

cnepyowme GyHKLMN:

9 ADR («Adaptive Data Rate» namn « ABTomatnyeckoe yrnpaBieHne CKOPOCTbO»);
OTMpaBKa NAKeTOB C NOATBEPXKAEHMEM UK bes;
COXpaHeHue B NamMATU HeJOCTaBAEHHbIX MAaKeTOoB NPU OTNPaBKe NaKeTOB C NOATBEPKAEHNEM;
HacTpansaembln Mepunog cbopa AaHHbIX;
n3mepeHue TemnepaTypbl;
n3mepeHue 3apsaga BCTpoeHHon batapen B %.

E R N

2.5.3 MNMNEPNOAHMBOXPRAHPEDBLEKYWN OAHH

2.5.3.1 NERMWNI AAEHMBX

Mepuop, nepepgaum AaHHbIX BblOUpaetca u3 paga 1, 6, 12 n 24 yaca. [daHHble nepeaatoTcs B
CNy4yaHble MOMEHTbl BpEMEHMW B TeYEeHMe BbIBPAHHOIo nepmnoaa:
9 npwu nepuoae nepeasaum AaHHbIX 1 Yac B TeYeHME CAeAyHOLLEro Yaca;
9 npwu nepuoae nepeasaym AaHHbIX 6 YacOB B TeYEHUE CeaytoWmx 6 4acos;
I npu neproae nepeaaum gaHHbIX 12 Yacos B TeyeHue cieayrowmx 12 yacos;
9 npu nepuoge nepegaym AaHHbIX 24 Yaca B TeYeHWe cneayowmx 24 4acos.

2. 5. 3. 2 CIBEORAOHIH blX

MNMepuop, cbopa AaHHbIX BblbMpaeTca uM3 psaaa 1, 6, 12 u 24 yaca. [JaHHble COXpaHAKTCA BO
BHYTPEHHEeM NamATM CYETYMKA MO BHYTPEHHUM Yacam:
9 800.00 npu neproae coxpaHeHMAa AaHHbIX 24 Yaca;
9 800.00 1 B12.00 Npn Nnepuoae coxpaHeHUA AaHHbIX 12 yacos;
1 800.00, 6.00, 12.00 1 18.00 npu nepmnoae coxpaHeHUA AaHHbIX 6 4acoB;
1 Ha Hayano TeKywero Yaca Npu Neproae coxpaHeHMa AaHHbIX 1 yac.

JaHHble XpaHATCA B MaMATU CHETYMKA A0 CNEeAYIOLEro CeaHca CBA3M, MAKCMMalbHOE KONMYECTBO
3anucen — 200. Mpwm BbIXOAE HA CBA3b CYHETYMK OTMNPABAAET NaKeTbl HAYMHAA C CAMOTO PaHHero.

MpW BbIKNOYEHHOM YHKUMM «3anpawnBaTb MOATBEPKAEHMEY CYETYMK OTMNPaBAAET B CeTb
LoRaWAN Bce HakonneHHble NakeTbl MO NOPAAKY C CAMOro paHHero 4o camoro nocnegHero, ocsoboxkaan
TakMM 06pasom oyepenb OTNPABKM NMAKETOB BO BHYTPeHHeW namATu. MpoBepKM AOCTaBKM MaKeToB B
TAaKOM peXXume HeT. HenepeaaHHble NakeTbl B MAaMATU CHETYMKA HE COXPAHAIOTCA.

Ecnm ¢yHKUMA «3anpawmseaTb NOATBEPKAEHME» BKAOYEHA, TO CYETYMK OTMNPABAAET C/eAyHOLWMNA
NaKeT TONIbKO NoCne NoAyYeHUA NOATBEPKAEHNA O A0CTaBKe Npeablayliero. ECam Takoe noareepraeHue
He MOJIy4YeHO, TO NOC/IEe BbINONHEHWUA YKAa3aHHOMO B HAaCTPOMKax KONMYECTBA NEPENOBTOPOB OTNPABAEHUN
NaKeTa CYETUMK 3aBepLUaeT CeaHC CBA3U A0 CeAyoWero no pacnmcaHuto. MNpun sTom cHeTYMK NPOJOKaAET
HaKanauMBaTb [JaHHble COrMlacHO nepuogy cbopa M 3anMUCbiBaTb WX BO BHYTPEHHIOK MaMATb.
HenepepaHHble NakeTbl TaKXe COXPAHAOTCA BO BHYTPEHHEN MaMATU CYETUMKA A0 CAeAyloLLero ceaHca
CBA3MN.
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3 PABOTA C MPOFPAMMOW «VEGA LORAWAN CONFIGURATOR»

331HASHAYEHWE W MREOKMBUBLITIARPOI PA MMbI

Mporpamma «Vega LoRaWAN Configurator» (aanee — KoHoUrypaTtop, nporpamma) npegHasHayeHa
ANA HAaCTPOMKM MapamMeTpOoB CYETYMKA M APYIUX YCTPOMCTB, paboTatowmx B cetT LoRaWAN npoussoacTsa
KomnaHmn OO0 «Bera-A6contoT», nNpuU HEMNOCPEeACTBEHHOM WX MOAKAIOYEHUMU K MEepPCOHaibHOMY
KOMMblOTEpPY.

Mporpamma umeeT ABa pexumma pabotbl — «[poctor» M «IKcnepT». B pexxnme «lMpoctoin»
No/sb30BaTeN0 AOCTYMHbI OCHOBHblIE HACTPOMKKU. B pexume «IKcnepT» NOb30BATENO AOCTYMHbI
OCHOBHble HACTPOMKM, PACWIMPEHHble HACTPOMKWU, a TaKKe BO3MOXHOCTb MPOBEPKM 30Hbl MOKPbITUA
CUrHana ot 6a3oBbIx cTaHUMI. [lanee paccmaTpusaeTcsa paboTa ¢ NPorpammon B pexume «IKCnepT».

3.2 WHTEPOEMEbLINPOI PA

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKMW. [pn 3anycKke MUCNOAHAEMOro
¢daina noasnaeTcAa raBHoe OKHO paboTbl ¢ Nnporpammoi (puc. 3).

4 Bera LoRaWAN kondmrypatop _ 10l x|
B E a a I||.L"IH¢|0|:|MaL|.Mq Lo'RaHatrpoﬁm LoRaWaAN “TBera CH-11 Asbik: Russian ™~
A B C O DN BT laHHeie anA ABP lanHbie anA OTAA YaCToTHEN NnaH

Pesxtm:
SkcnepT - Device address: Device EUL: Join kaHan 1:
Monene ycTpoiicTea Application session key: Application EUL: TE N
Bera CH-11 - Join kaHan 3:
Metwork session key: Application key: YacToTa RXZ:
&HDD.K_HIQHMTI:C‘F!
WrdopmaLwma of yeTpoiicTee WHdopMaLma o ceTk MpoBepka NoKpEITHA
X OTKMOUMTLER
Mogens ycTpoiicTea: CTaTyC NPUCOEAMHEHMA: [Eor==rer o lllll
Bpema ycrpoiicTea (UTC): Device address:
Bepaowa MO: TapEHTHIAHEI CHETYMK MaKeToBs: TR
o} 06HOENTE NpowMEKy () MprcoeantnTbea K caTh () Mposepka nokpeTha

BelBoa ycTpoicTEa

Q¥ NonyumTe HacTpoiikn

o TpMMEHUTE HACTPOKM

PuUcyHOK 3 — [NaBHOE OKHO NpOrpammbil
B rnaBHOM OKHe nporpammbl B 06/1acCTM C/ieBa PacrnofioXEHO MEHI0, KOTopoe Mo3BoaseT

NepeKkNoYaThCa MeKay pexumammu paboTbl nporpammbl «lpocTon» M «IKcnepT», BbibpaTb moaesb
YCTPOWCTBA, NOAKNOUNUTBLCA K YCTPOMCTBY UM OTKNOYUTLCA OT HEFO, NOYYNTb U NPUMEHUTb HAaCTPOMKM.
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[NaBHOE OKHO MPOrpammbl COAEPXKUT TPU BKNAAKN — «MHbopmauma», «HacTponkn LoRaWAN» u
«HacTpoliKku ycTpoiictea».
B npaBom BepxHeEM yr/ly HaXoaUTCA MeHIO BbIbOpa A3blKa.

3.3 NOAK/NIOUERMBKAKAOMIbIOTEPY

3.3.1MNO0AK /1 FOU EAHIVAHT T EPIAT ON QBB YCTAHOBKMAB E P A

[Ona nogKkntoyeHMA K NepcoHaIbHOMY KOMMNbIOTEPY CHETYMK MMeeT B CBOEM COCTaBeE OMTUYECKUN
NopT, KOTOPbIN TaKXKe UCNONb3yeTCA KAk UcnblTaTenbHblM. CBA3b MeXaAy ONTUYECKMM NOPTOM CYETYMKA U
NepCoHa/IbHbIM KOMMNbIOTEPOM OCYLLECTBAAETCA NOCPeACTBOM adanTepa (npeobpasosatensa) «OntonopT-
USB», KoTopblit nogKkatovaeTca K USB-nopTy KomnbloTepa.

Mepes nepBbiM MOAKAOYEHMEM CYETYMKA K KOMMbIOTEPY HEOOXOAMMO YCTAaHOBUTb ApaliBep
«MCP2200 Windows Driver,» ana apantepa (npeobpasosatens) «Ontonopt-USB», KOTOpbIA MOXKHO
CKayaTb Ha caute iotvega.com. Mocne 3anycka NCNONHAEMOro danna
«McphCdcDriverinstallationTool.exe» OTKpoeTca CcTapToOBOE OKHO MacTepa YCTAaHOBKM JpaliBepos
yCTPOICTB (puc. 4).

i« =y
Macrep ycTaHOBKM ApaliBepOB YCTPOWUCTE

Macrep ycraHOBKM fpaiBepoB
YCTPOMCTB

3TOT M3CTEp NOMOXET YCTEHOBUTL ApaiBeEpbI,
HeofxomMMbie AnA paboTb! HEKOTOPLIX YCTPONCTE.

[nga npogonxeHns HaxmuTe KHonky "[anee”.

1asan | [anee > ] ’ OmmeHa

PucyHoK 4 — OKHO «MacTep yCTaHOBKM ApalBepoOB YyCTPONCTB»
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B cTrapToBOM OKHe MacTepa YCTAaHOBKM ApaiBepoB YCTPOWUCTB HEOb6XOAMMO HaxKaTb KHOMKY
«[ a n e B roABMBLUEMCA OKHE COMNacuUTbCA C YCNOBUAMMU NIULLEH3MOHHOIO cornaweHue, Bbibpas «l
accepb u Haxas KHonKy «[] a /1 e(@e: 5). Mocne 3Toro 3anycTUTCA NPOLECC YCTAHOBKM.

£ '

Macrep ycTaHoBKY ApaiisepOs YCTPONCTE

End User License Agreement \\
&

\ [na npoaonxeHns HEOGX0MWAMO MPUHATL NMLEH3MOHHOE COrNaLIEHE.
Y1066 NPpOYMTaTE NULEH3MOHHOE COrNaLUeHWe, MCNoNb3YWTE Nonocy
NPOKpyTKY Mnm Knasuwy "'Page Down".

if Licensee has any questions about this Agreement, please write to -
Microchip Technology Inc., 2355 W. Chandler Blvd., Chandler, AZ 85224-
6199 USA. ATTN: Marketing.

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

License Rev. No. 01-081312

@i a t: [ CoxpaHuTe Kak ] [ MNeyams

| | do not accept

< Hasan “ Hanee > ] ‘ Otvena

PncyHok 5 — pouecc ycTaHOBKKU apaliBepa

Mo OKOHYaHMM npouecca YCTaHOBKM MOABUTCA OKHO 06 yCnewHOM 3aBepLIEHWN YCTAHOBKM
Apansepa (puc. 6). Mocne HaxaTuA KHonkK «[7 O T O agammep «OnTtonopT-USB» rotoB K pabore.

7 Y
Macrep ycTaHOBKY ApaiiBEpOB YCTPOUCTE

3aBeplueHne MacTepa yCTaHOBKM
npanBepoB YCTPOMCTB

[paitsepb! yCrelwHo yCTaHOBNEHb! H8 3TOT KOMMBIOTED.

Tenepb MOXHO NOAKNIOYMTE BALE YCTPOICTBO K 3TOMY
KomnbioTEPY. ECnu K yCTpOICTBY NpUnaraeTca AOKYMEHTaLMA,
NpeAsapUTENEHO 03HBKOMBTECE C HEll.

! Wma ppaiisepa CocTosnue
~ Microchip Technology, |... ToToB k aKcnnyaTawm
Hasan [ [oToBO | { Ommena

PuncyHoOK 6 — YcnewHoe 3aBeplLieHNe YCTaHOBKK ApaliBepa
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3.3.23 ANYICKOINr PAMMGIT NBAOQMHANYECKROP DA

Heobxoaumo 3anycTUTb NPOrpaMmy M aKTMBMPOBATb ONTUYECKUI NOPT.

[na aKTMBALMM ONTUYECKOrO MOPTA CYETYMKA HEOOXOAMMO KPAaTKOBPEMEHHO (MeHee 2 ceKyHA)
NOAHECTU MArHWUT K 06/1aCTU BOCNPUATUSA BHELWHEro MarHUTHOro nossa (puc. 2), nociae Yero OoNTUYECKUI
nopt aktmseupyetca Ha 20 cekyHg. Apgantep «OntonopT-USB» HeobxogMmo pacnonioxuTb U
3adumKcMpoBaTb Ha BpemA paboTbl OTHOCUTENIbHO CYETYMKA COMNACHO PUCYHKam 7,8.

PuncyHok 7 — PacnonoxeHune agantepa «OntonopT-USB» oTHocuTenbHO cueTymka_06wmin Bua,

PuncyHok 8 — PacnonoxeHune agantepa «Ontonopt-USB» oTHOoCcUTeNbHO cyeTymKa_KpynHbin nnaH

B rnaBHOM OKHe Nporpammbl OJHOBPEMEHHO C aKTUBaLMEW OMNTUYECKOro noprta HeobxoaAnmo
BbibpaTb mogenb ycrpoinctea «CXB3/CMB3» («CB3-1») u Homep COM-nopta, Ha)kaTb KHOMKY
«MNogKntounTbca» (puc. 9).

Pexum:
MpocToi v

Moaenb ycTponcTea

Bera CB3-1 v
COMé6 >
.’I’lonKmoumbcsl

X OTKAOYMTHCS
Puc YHOK 9 — Bbl60p B MeHK OCHOBHbIX HAaCTpPOEeK ANnA NOAKNHYEHUNA CHETYUKA

Mporpamma NOAKNOUNTCA K CHETUMKY M MEHIO CTAaHET HEAKTUBHbIM.
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[NA cYMTbIBAHMA NAPaAMETPOB CYETYMKA HEeobBXOAMMO HaKaTb KHOMKY «Mony4nTb HACTPOMKM»
(puc. 10), fo 3TOro MOmeHTa B Nporpamme byayT oTobpaxkaTbCA HACTPOMKM NO YMONYAHUIO UK C paHee
NOAKNIOYEHHOIO CYEeTYMKA.

@ Bera LoRaWAN kondmrypatop ;Iglil

B E a a I||.I.-1H¢opﬂauuq L-.{EI:RaHacrpoﬁm LoRaWWAN “TEerap Bera CB3 Aseik:| Russian *
A B

con T JaHHee ana ABP laHHse ans OTAA ¥NpaeneHue KIK4amm
Pexam:

Device address: 0041011F  Device EUL: 3236323151377B0F Temer e

SKcnepT -
Mogens yeTpoicTea Application session key: 1F0034003235632313237470F6460 7940 Application EUL: 7665676153564531

a6
—— Network session key:  3237470F323632311F00340051377B0F  Application key: 2D37730F000000002D37730F 355A024F POCTE FIEHA K 3aB0ACK

COMa WHbopMauwsa of yoTpoiicTee WHHOPMELMA 0 CETH MpoBepka NoKPEITHA

Bera CB3-1 CTaTyc NpMCoOEAWHEHUA: B cetn
Device address: CADDO114

JroarnosmTaca Mofens yoTpoiicTea: KauecTBo amrHana: DDDI]I]

XoTrmouTeca Bpems ycTpoiicTsa (UTC): 04.07.2018 03:57:53 Bunimbix BC: 0

FapaHTHIHEIN CHETUMK NEKETOB: 314

Bepaua MO: VEGA SVE-01 1.0 () MprcoeaMHUTECA K ceTi () Mposepka NokpsTHa

Brisoa ycTpoicTEa

rxStart -
rxStop
rxstart
rxStop
------------- Joined to network-————--—--
Generate current data packet with time: 4.7.18 9:53:18
It's time to send data
Send packet: 0163 1B00000599 3C 580000 AF020000010101A401
Send uplink frame
StartTx on freq: 864, 100
txDone
rxstart
rxStop
rxstart
rxStop
Tx complete: dr = 0, power = 1, uplink counter = 0, num retries = 1, time on air = 1811
Packet sent, total packets in BB 1
Recy ack: size 0, rssi -34, snr 35, rx window 2, downlink counter 1
Send packet: 0163 1C 00 00 OF 93 3C 58 00 00 AF 0200 00010101 A401
Send uplink frame
StartTx on freq: 868,900
tDone
rxstart
rxStop
rxStart
rxStop
Tx complete: dr = 0, power = 1, uplink counter = 1, num retries = 1, time on air = 1811
Packet sent, total packets in BB 0
Recv ack: size 0, rssi -94, snr 33, rx window 2, downlink counter 2
Q¥MonyumTs HacTpoliku

o TPUMEHNTD HACTPOIKN

PuncyHok 10 — NapameTpbl c4eTYNKA BO BKNagKe «MHDOpmaLmna»

Mocne BHECEHUS HEOBXOAMMbIX U3MEHEHUIN B HAaCTPOMKMU U UX COXPAHEHUSA HEOBXOAMMO HaXKaTb
KHOMKY «MpUMEHUTb HACTPOMKMNY, 3aTEM OTK/IIOUUTbL CYETUMK, HaXKaB KHOMKY «OTKAOYUTLCAY.
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3

3

4 OMUWCAHWE« IBKSIARIMML U A »

4106 WECEM MU CAHMWE

BknagKka «UMHpopmauma» (puc. 11) otobparkaeT ceTeBytdo MHOOPMALMIO O CYeTYMKe — oblime
ceegeHua (none «MHpopmauma o6 ycTpoiicTee»), Tekylee coctoaHue (nona «MHpopmaumnsa o cetTuy,
«MpoBepKa NOKPbITUAY), KAOUN Heobxoanmble ana pernctpauum B cetn LoRaWAN (nons «[aHHble gns
ABP», «JaHHble ana OTAA», «YnpaBneHue Kato4amm»), nor (none «BbiBog, ycTponcTea»).

III.HHdJDDMaLl,I.ﬂﬂ Lp:Fla Hactpoitas LoRaWAN T*TEETBD Bera CB3

HaHHele ana ABP OaHHele ana OTAA
Device address: 0041011F Device EUL: 3236323151377B0F
Application session key: 1F003400323632313237470F646D 7940 Application EUL: Jo65676153564531

MNetwork session key: 3237470F323632311F0034005137780F Application key: 2D37730F000000002D37730F355A024F

WMHbopMawa of yeTpolicTee WMHbopMaELMA 0 CETH
Monens yeTpoficTsa: Bera CB3-1 CTaTyC NPMCoeAMHEHKA: B cetn
Device address: CADDD114
Bpems ycrpoiicTea (LUTC): 04.07.2018 09:57:53  IapaHTuiiHBIl CUETUMK NEKETOB: 314
Bepoua NO: VEGA SVE-01 1.0 () MpucoeaMHATHCR K CETH

BrlBon ycTpoHCTEa

rx5tart

rxStop

rxstart

rxStop

————————————— Joined to network-—-————-

Generate current data packet with time: 4.7, 18 9:53:18

It's time to send data

Send packet: 0163 16 00 00 0599 3C 56 00 00 AF 020000010101 A401
Send uplink frame

StartTx on freq: 864,100

txDone

rx5tart

rxStop

rx5tart

rxStop

Tx complete: dr = 0, power = 1, uplink counter = 0, num retries = 1, time on air = 1811
Packet sent, total packets in BB 1

Recv ack: size 0, rssi 224, snr 35, rx window 2, downlink counter 1

Send packet: 0163 1C00000F 99 3C 5B 0000 AF 020000010101 A401
Send uplink frame

StartTx on freq: 868.900

txDone

rx5tart

rxStop

rx5tart

rxStop

Tx complete: dr = 0, power = 1, uplink counter = 1, num retries = 1, time on air = 1811
Packet sent, total packets in BE 0

Recv ack: size 0, rssi 224, snr 33, rx window 2, downlink counter 2

PucyHok 11 — Bknagka «MHbopmayma»

Asbi: Russian

YMPaBEneHWe KNKIHaMI

M3MEHMTE KNH4K

CHpoUTL KMKD4M K 3aB0ACKMM

MpoBEpKa NOKPEITHA

Ka4ecTeo curHana: DDDU[I

Braumex BC:

() MNpoBepka NokpbITHA

0
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3.4.20MWN C A HIWHI E N

3.4.2.1 «[JaHHble gna ABP» — oTob6parkatoTca gaHHble HeobXxoanMble ANA PperncTpaLmm cHeTYnKa B
cetu LoRaWAN B pexume aktnsaumm ABP (Activation By Personalization).

3.4.2.2 «[laHHble ans OTAA» — oTobparxKalTca AaHHble, HeobxoaMMmble ANA PErMcTPaUmm cHeTYMKa
B ceTn LORaAWAN B pexxume aktnaummn OTAA (Over The Air Activation).

3.4.2.3 «YnpaBneHue Kao4amu» (He oTobparkaetcsa B pexume pabotbl «[pocToii») — no3sonseTr
M3MEHUTb 3aBOACKME KOUYM ANA PerncTpauum cyeTynmka B cetu (puc. 12), a Takke cOpocUTb Kaouum
06paTHO K 3aBOACKMM HACTPOMKaM.

Hamenenne Knroueid LoRaWAN

OTAA

AppEUI |0000000000000000]

Appkey |00000000000000000000000000000000

ABP

AppSKey |00000000000000000000000000000000
MwkSkey |00000000000000000000000000000000

DevAddr |00000000

MpYMEHMTE | OTMeHa

PucyHoK 12 — OKHO «/M3MeHUTb KNoUYM» B none «YnpaBneHne Kavamm»

3.4.2.4 «MHPopmaums o6 ycTponcTee» — OToOpaKaloTcA AaHHble O MOAENU YCTPOMCTBA, BEPCUM
npowmnskn n spema B UTC (+0.00).

3.4.2.5 «O6HOBWUTb MNPOLUMBKY» — M03BOAAET BblOpPaTb (aia NPOLMBKU C MKECTKOrO AUCKa
KOMMNbIOTEPA WM OCYLLECTBMTb €ro 3arpysky B cyeTyuKk. o 3aBeplueHuMn 3arpyskm (puc. 13) cyeTtuumk
OTKNOUYMTCA OT NPOrpammbl aBTOMaTUYECKU. AKTYalbHYIO BEPCUIO MPOLUMBKMU CYETUMKA MOXKHO CKayaTtb C
canTa iotvega.com.

OEHoBNEHNME NPOLLINEKK

Mepenaqa NPoLWKEKK. .,

PncyHoK 13 — OkHO «O6HOBNEHME NPOLUUBKNY

B HWMA HAAHHAA PyHKUMA AOCTYNHA TO/IbKO B paMKax NPOn3BOACTBEHHOrO NpoLecca.
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3.4.2.6 «MHPOpMaUMA O ceTu» — MOKa3biBaeT MNOAKNAOYEH M cYeTYMK K ceTn LoRaWAN u ero

agpec.
3.4.2.7 «pncoeanHUTLCA K CETU» — MPU Ha*KaTUM CYeTYMK npucoegmHaetca K cetm LoRaWAN

BblbpaHHbIM paHee cnocobom pernctpaumm (ABP unm OTAA). ECnm cHETYMK yiKe Bbll NOAK/IOUYEH K CETH,
TO NPOM30MAET NepenoaKkatoyeHune.

3.4.2.8 «MpoBepKa NOKpbITUA» (HE OTOOparkaeTcsa B pexkume paboTbl «[pocToii») — NpU HaxKaTum
cYyeTynK otnpasnseTt B ceTb LORaAWAN cneumnanbHbIM CUrHan, B OTBET Ha KOTOPbIN ceTb coobuiaeT emy
KO/IM4ecTBO 6a30BbIX CTAHLUMMN, NPUHABLUMX AAHHbIMA CUTHAN M ero Kavectso (puc. 14). aHHaa yHKUMA
paboTaeT TO/NIbKO KOraa CHETYMK NPUCOESMHEH K CETMU.

MNpoEepKa NOKPLITHA
KauecTBo cMrHana: IlIII

Branmex BC: 2

() Mposepka NoKpLITHA

PucyHok 14 — Mone «lNpoBepKa NOKPbITUA»

3.4.2.9 «BbiBog, ycTponcTBa» (He oTobpaxkaeTcsa B pexume pabotbl «[lpocToii») — B peanbHOM
BpemeHu oTobparkatoTcst Bce cobbITUA, MPOUCXOAALLME CO CHETYMKOM.
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3.5

3.5. 106 LECCENM M CAHWE
Bknapgka «HacTtpoliku LoORaWAN» no3BonseT BbIMONAHUTL HACTPOMKY Pa3IMYHbIX MAPaMeTPoB CETU

LoRa (puc. 15).

||| gVHDopMaLYRA LEHaHacrpoﬁm LoRaWaN T*TEETEID Bera CB3

YacToTHBIA MnaH:
Cnocob aKTHBALAM B CETH!

3EII'I|JBLLIL'1EIEITb NoOATEEDHOEHHE!

OMWCAHWE« HBBACGITAPIKMRANA N

RUBES
OTAA

C NoATEEDHAEHHEN

ABTOMaTUHECKOE YNPEBNEHWE CKOPOCTRHD: Brn

OTKpbIEETE NEQEOE NPMEMHOE OKHO YEpes: 1 cekyHaa
Sapep#ika 1 Ha NoaTEEMHAEHWE NPUCOEAMHEHWA K CETH! 5 cexyHa
Konv4ecTeo NepenosToOpOE NaKeTa: 3 pasa
MowHOCTE NepeAaTYMKE: 14 dBm
CKOPOCTE NepeaaqH: DRO SF12 BW125

3.5.20M N C A HIWHI E N

- W3MEHHTE

PuncyHok 15 — Bknaagka «HacTtpolikm LoRaWAN»

3.5.2.1 «YacToTHbIN nnaH»
Bbibop 4acToTHOro nnaHa NoO3BOMAET 3af4aTb poccuiicknii RU868, esponeinckmin EU86E8 mnu
NPOW3BO/IbHbIN YAaCTOTHbIN NAaH (puc. 16).

YaCTOTHEIA NNaH:

RU_883

MpoW3BOAEHEIA

MZMEHWTE

PucyHoK 16 — Bbibop 4acToTHOro nnaHa

CueTuymK noaaep’>KMBaeT YacTOTHbIE M/aHbl, NpuBeAeHHble B Tabauue 3.

Azl Russian ™

Tabnuua 3
YacToOoTH®R KaHan acToOTa Moygynauwuasa
868.1 MultiSF 125 kHz
EU-868 868.3 Mult?SF 125 kHz
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
MpOn3BO/IbHbIM 3a4aéTca BpPYyYHYHO
1 t NJ T LjNLIUS AUl aUD8Z NjNI | I nj¥DA 51 & | &35, UNAZ SHIND ONJNILIE

lj DA 7
NI LiNX 1] 5 NjNA& 54 dz5 NjnjNIi DA NHZ NjNIN865, AS9P3DAU916, KRN EIPABKZ86R)LI5 Ij U (
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B vacTtoTHbiXx nnaHax EU868 n RU868 no ymonvaHUio akTUBHbI TOAbKO Te KaHa/jbl, HAa KOTOpPbIX
CYETUYMK OTnpaBAseT 3anpocbl Ha npucoegmHeHne K cetu LoRaWAN (Join-kaHanbl). OcTanbHble KaHanbl,
KOTOpble CYETYMK MOMKET WMCMoNb3oBaTb, OyayT nepegaHbl ceTeBbiM cepBepom LoRaWAN Bo Bpems
npoueaypbl NPUCOeANHEHNA CHETUMKA K CETMU.

Mpwn Bbibope B none «4YacToTHbIM NAaH» 3HavyeHUA «[POM3BO/bHBINY HEOOXOAMMO BPYYHYHO
NPONMCaTb 4acToTbl, KOTOPble cYeTYMK OyaeT Mcnonb3osaTtb. [1A 3TOro HeobXoAMMO HaKaTb KHOMKY
«M3MeHUTb», NOABUTCA OKHO «[TPOU3BONbHbIMA YACTOTHbIA NAAH» ANA PeAaKTUPOBAHUA YACTOT KaHaNoB
(puc. 17).

YacToTa join kanana 1 (M) 0 YacToTa kaHana 3 () ]
YacToTa join kanana 2 (M) 0 YacToTa kaHana 10 () ]
YacToTa join kadana 3 () i YacToTa kanana 11 (Mw) i]
YacToTa kaHana 4 () 0 YacToTa kaHana 12 () ]
YacToTa kaHana 5 (M) 0 YacToTa kaHana 13 (M) ]
YacToTa kanana & () i YacToTa kanana 14 (Tw) i]
YacToTa kanana 7 () 0 YacToTa kaHana 15 (M) ]
YacToTa kanana 8§ (Tw) ] YacToTa kadana 16 (Tw) ]
YacToTa BTOpOro NPMEMHOr D OKHE III| CropocTe BTOpOra NpHeMHoro okHa | DRO -
Ok

PucyHOK 17 — OKHO «[MpOn3BONbHbIA YaCTOTHbLIN NIaH»

npOM3BOﬂbell>'l YaCTOTHbIN NJaH NO3BONAET 3a4aTb A0 16 KaHanoB., a TakxkKe 4YaCTOTy U CKOPOCTb
BTOpoOro I'IpVIéMHOFO OKHa.

B HW MA Hepsble Tpu KaHana n BTopoe NpMEMHOE OKHO HEOBXOAMMO HACTPOUTb B 06s3aTENIbHOM
nopagkKe, B NPOTUBHOM C/ly4ae NPOU3BOJIbHbIM YacTOTHbIN NAaH ByaeT cYMTaTbCA NYCTbIM.

3.5.2.2 «Cnocob akTuBauum B ceTu» - 3aa4aéTt cnocob aktueauum B cet LoRaWAN (ABP nnun OTAA).

3.5.2.3 «3anpawuBaTb NOATBEPXKAEHWE» — NpU BblbOpe OTNPaBKM nNakeTa [AaHHbIX C
NnoATBEPKAEHMEM CYeTYMK OyaeT nOBTOPATb OTNPABKY MakKeTa A0 Tex Mop, MOKa He noayuut
noaTBeprKaeHue ot ceteBoro cepsepa LoRaWAN, nMbo noka He 3aKOHYUTCA KONMYECTBO MEPENOBTOPOB
naketa (cm. n.4.5.2.7). Echv noaTtBepXaeHMe He Bbl10 NONYYEHO, TO CHETYMK COXPAHUT BCE HAKOM/IEHHbIE
nakeTbl BO BHYTPEHHEN MAaMATU A0 CeAytoLLero ceaHca CBA3su.

B HWMA HIlplr Bbibope oTnpaBKM NakeTa AaHHbix 6e3 NoATBEPXKAEHMA CYETYMK He OyaeT 3HaTb
[OCTaB/IEH MaKeT WU HeT.
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3.5.2.4 «ABTOMATM4YeCcKoe ynpaBneHne CKOpocTbto (ADR)» — aKTUBMPYET B CYETYMKE aNropuTm
aBTOMATUYECKOro ynpas/ieHMA CKOPOCTbIO nepefayn JaHHbIX €O CTopoHbl ceTn LoRaWAN. Yem Bbiwe
KayecTBO MPMHUMAEMOrO CEeTbIO CUTHA/A, TEM BbllLe CKOPOCTb ByAeT yCTaHaB/NMBATLCA Ha CYETUYMKE.

ABTOMaETUYECKOE YNPAENEHWE CKOPOCTHID!

Btlkn

PuncyHok 18 — AktnBaums GyHKUNM «ABTOMATUYECKOE YNPaBAEHME CKOPOCTbHO»

3.5.2.5 «OTKpbiBaTb NepBoe MNPUEMHOE OKHO 4epesd» (He oTobparkaeTcs B pexume pPaboTbl
«MpocToi») — 3a4a€T BpemMs, Yepes KOTOpOe CYETYMK OTKPOET NepBoe NPUEMHOE OKHO Noc/e nepenayu
oyepeaHoro naketa (puc. 19). BTopoe npuMémHoe OKHO Bcerga OTKpbiBaeTcAa yepe3 1 ceKyHay nocne
nepsoro.

1cexkyHaa
2 CEKyHOBI
3 CEeKYHObI
4 cekyHabl
5 cexyHa

OTKPRIBATE NEPBOE MPHEMHOE OKHO Yepes:
7 cexyHa

3 cexyHo

9 cexyHa

10 cekyHa
11 cekyHa
12 cekyHa
13 cekyHa
14 cekyHa
15 cekyHa

PucyHoK 19 — Bblbop BpemeHM OTKPbITUA NepBOro NPUEMHOro OKHa nocsie nepesayn naketa
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3.5.2.6 «3apepkKa 1 Ha noaTBepKAEHME NPUCOEANHEHUA K CETU» (He OTOOparkaeTcs B perrnme
pabotbl «lpocTon») — 3a4aéT Bpems, Yepe3 KOTOpPOe CYETYMK OTKpPOeT nepBoe NPUEMHOE OKHO ANA
noslyd4eHnA noATBepXKAeHMAa npucoeguHeHma K cetm LoRaWAN (puc. 20). Btopoe OKHO Bceraa
OTKpblBaeTcA Yepes 1 cekyHay nocne nepsoro.

1 cexyHaa
2 CeKyHAbI
3 CeKyHAbI
4 ceryHAbI
5 cekyHA

6 cexkyHA

7 cexkyHa

Janepika 1 Ha noaTEepHASHHME NPUCOSOMHEHKA K CETH:

9 ceKkyHA

10 cexyna
11 cekyHa
12 cekyHa
13 cexyHa
14 cexyHA
15 cexyHA

PucyHoK 20 — Bbibop BpeMeHM OTKPbITUA NEePBOro NPUEMHOrO OKHa
ONA NONYYEeHMA NOATBEPKAEHUA NPUCOeaMHEHUA K CETU

3.5.2.7 «KonnuectBo nepenoBTOPOB NakeTa» (He oTobparkaetca B pexume pabotbl «MpocToin») —
3343€ET KONMYECTBO NepernoBTOPOB OTNPABAEHUI NaKeTa AaHHbIX (puc. 21). Ecam dyHKUMA «3anpawwmsaTtb
NnoATBEPXKAEHUE» OTKAOYEHA, TO CYETYMK OyaeT OTNPaBAATb KaxKAbl MaKeT CTO/IbKO pa3, CKOJIbKO
YyKa3aHO B AaHHOW HacTpoiKe. Ecnm PyHKuMA «3anpalumMBaTb NOATBEPMKAEHME» BKIOYEHA, TO CYETUMK
bynet oTnpaBnATb NaKeTbl MOKA HE MOAYYUT NOATBEPNKAEHUE UM NOKA HE OTNPaBMUT CTO/IbKO MAKEeTOoB,
CKO/IbKO YKa3aHO B AaHHOM HaCTPOMKe.

1paz
2 paza
Jpasa
4 paza
5 pas
6 pas
7 paz
Konu4ecTso NepEnoETOPoE NaKeTa: _
9 pas
10 paz
11paz
12 paz
13 paz
14 paz
15 paz

PucyHok 21 — Bbibop KonnuecTsa nepenoBTOPOB OTNPABAEHUI NaKeTa
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3.5.2.8 «MolHOCTb nepegatynKka» (He oTobparkaetTca B pexume paboTtbl «lpoctoin») —
peryniMpyeT MOLLHOCTb NepeaaTynmKa cHeTYnKa Npu oTnpaBke naketos B ceTb LORaWAN (puc. 22). aHHas
HaCTPOMKa MOXeT 6bITb USMEHEHA CETbHO.

2dBm
5 dBm
& dBm
14 dBEm
20 dEm

PucyHoK 22 — Bbibop mowHOCTM NepeaaTymKka

3.5.2.9 «CKopocTb nepenaun» (He otobpaxkaerca B pexume pabotbl «MpocToi») — perynmpyet
CKOPOCTb Nepesayn, Ha KOTOPOM CYETUYMK byaeT nepenaBaTb nakeTbl B ceTb LORAWAN (puc. 23). [aHHas
CKOPOCTb MOKET ObITb U3MEHEHA CETbIO €CNM BK/oUYEH anroputm ADR.

DROSF12 BW125
DR.15F11BW125
DR2 SF10 BW125
S——
DR.4 SF5 BW 125
DR.5 SFFBW 125

PuncyHokK 23 — Bbibop ckopocTu nepeaaym
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3.6 OMNWCAHWEHBETR@OHMWN YCTPOWMUCTBAH»>

3.6.100b LECEMNCAHWNE

Bknagka «HacTpoikuM ycTpoicTBa» oOTOOparkaeT OCHOBHble MapamMeTpbl M HaCTPOMKM
NOAKOYEHHOTO cYeTymKa (puc. 24).

|||.I-1Hd30pmaums| LoRaHacTpoiiki LoRaWAN uTEETap Bera CB2 Azbik:| Russian =

Texylwes CcoCTOAHWE

Temnepatypa: 28
3apag batapen: 99
AMEMETD CHETHMKE: 15mMmM
TekylWe NoKasaHua: 0.0687

HacTpoliki nepeasqm NoKasaHMiA

MNeproa Nepeaaqy AaHHEIN: 1vac =
Mepuon chopa aaHHe!x: 1vac =
YacoEoit noAc: UTC+07:00 b

KomaHake!

AKTHEMPOBATE DEXMM MOBEDKK

PucyHOK 24 — BKnagKka «HacTpomnKuM ycTponcTea»

3.6.20M W C A HIWOHI E N

3.6.2.1 «TeKylee coOCTOAHME» — OTOOpa)KaeT OCHOBHble TEKyLWME MNapPaMeTPbl CYETUYMKA
(Temnepatypa, 3apag 6atapeun, AMaMeTP CYETUMKA, TEKYLLME NOKA3aHMA).

3.6.2.2 «HacTpoikn nepegayM NoOKasaHW» — oOToOpaKaeT rpynny napameTpoB, KOTOpble
NO3BONAIOT MPOU3BECTU HACTPOMKY MEpMoaoB Mnepesaym U COXpPaHEHUA AAHHbIX, YacoBOro nosca, no
KoTopomy byayT HaCTPOEHbI BHYTPEHHME Yacbl CHETUYMKA.

Mepuropn nepenaym AaHHbIX BbibupaeTca u3 paga 1, 6, 12 n 24 vaca.

Mepunopg cbopa gaHHbIX BbIbMpaeTca ns paga 1, 6, 12 n 24 yaca.

3.6.2.3 «KomaHabl» — oTobparkaeT KOMaHAbl YNpaBAeHUA CYETYMKOM, KOTOPblE peann3oBaHbl B
BUAE KHOMOK.

KHoMKa «AKTMBMPOBATb PEXMM MOBEPKU» MEPEBOAUT CHETYMK B PEXUM MOBEPKU, MPU KOTOPOM
YyacToTa C/lef0BaHUA MMMYNbCOB Ha ONTUYECKOM MOPTY MPOMOPUMOHAbHA PACXOAy BOAbI, NpoweaLe
yepes cyeTyMK. Bec ogHoro mmnynbca coctasnfet 0,0001 Kyb. m. Pexmm noBepKM aBTOMATUYECKM
BbIK/IIOYAETCA MNOC/Ee MPOXOXKAEHUA 4epe3 CYETYMK OAHOro Kybuuyeckoro meTtpa BOAbl C MOMEHTA
aKTUBaLUMK.
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37HACTPOWMK W CYEMMOUKWA HIWO

HacTpoiKkun cueTymKa no ymonyaHuio npmseaeHs! B Tabauue 4.
Tabnnua 4

MapamerTp
Mepuopg nepegaym AaHHbIX
Mepuopg cbopa AaHHbIX BO BHYTPEHHEM NamaATh
Yacosoli noAc

Pexxmm nosepKku

YacToTHbIM NNaH

Cnocob aKkTMBaLMK B CETH

3anpawunBaTtb NoATBEpPXKAEHUE
ABTOMaTU4YeCKoe ynpasaeHune ckopocTbio (ADR)
MolwHOCTb NepeaaTymKa

Konunyectso NeEPENOBTOPOB OTNPABKK NaKeTa

SHayeHNe
12 yacos
12 yacos

UTC +03:00

AKTMBMpPOBaAH

RU868
OTAA
C noaTsepKaeHUeEM
BrkstoyeHo
14 pbm
3
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4 NMPOTOKOJ1 OBMEHA OAHHbBIMW MO PAONOKAHANY C CETbIO
LORAWAN

41NMEPEOABAEMbBIE AAKEX bl [

B H 1 M A HBhé&nhx, cocToAawmx n3 Heckonbkux 6aiT, McnosibayeTca NnopaaokK cienosaHus little endian.

41 1IMAKETEEY WUWMIIMMK ASAHNAMNU
leHepupyeTcA € 3agaHHbIM NEPUOAOM HakonaeHua un nepepaerca Ha LoRaWAN nopT 2 npwu
oyepesHOM BbIXOAEe CYETYMKA Ha €BA3b. CTPYKTypa cooblieHna npuseaeHa B Tabnumue 5.

Tabnuua 5
Pas3mep B 6 On n c anHowneA
1 6anT Tvn nakeTa, 4NA AaHHOro naketa =1
1 6anT 3apapg 6aTapen, %
1 6ant Temnepatypa, °C
Hanuune Bo3gencTasmna BHeELWHEro MarHUTHOMO NoAA
1 6anT 1 — 3adpMKcMpoBaHo
0 — He 3apUKCUpPOBAHO
Mpun3HaK 6/10KMPOBKKN UUPOBOro NHAMKATOPA
1 6anT 1 — undposoi MHAMKaTOP 3a610KMpPOBaH
0 — umdpoBoit HAMKATOP Pa3biOKMpPOBaH
4 6anTa Bpems popmmpoBaHus naketa (unixtime UTC)
Mpu3HaK yTeuyku (HenpepbIBHbIM Pacxos BoAbl B TeYEHWE Yaca 06beMOM MeHee
1 Gaiir 0,3 ky6.m)
1-yTeuka
0 — Hopma
Mpur3HaK NpopbiBa (HenpepbIBHbLIN pacxos BOAbl B Te4eHUe Yaca obbemom bonee
1 Gaiir 0,3 ky6.m)
1 - npopbiB
0 — Hopma
4 6amnTa TeKyluMe NoKasaHus (B Ky6.M yMHOMKeHHbIX Ha 10 000)

HacTpoiika - noaTeepKaeHMe NakeToB
1 6ant 1 — BK/IIOYEHO

0 — BbIKAOYEHO

HacTpoiKa — nepuog nepesaym AaHHbIX

1-1uyac
1 6ant 2 — 6 yacoB
3 —12 yacos
4 —24 yaca
HacTpoitKa - Mepurog cbopa AaHHbIX BO BHYTPEHHEN NamATH
1-1uyac
1 6ant 2 — 6 yacoB
3 —12 yacos
4 — 24 yaca

YacoBoi nosc, B MMHYTax (Hanpumep, 419 MOCKOBCKOIo 4acoBOro nosca +3 byaer

2 6anTa
3HauyeHue 180). MoKeT NPUHMMATb OTPULATE/IbHbIE 3HAYEHUA.

26



CYyeTynmK MMeeT BCTPOEHHbIE Yacbl C KaneHaapem, BPeMs M [aTa Ha KOTOopbIX 3agaeTca npu
NPOM3BOACTBE, @ TaKXKe MOryT bbiTb CKOPPEKTMPOBaHblI B npouecce 3kcnayaTauun. PopmuposaHue
MaKeToB C TEKYLWMMW OAHHbIMW MPOUCXOAUT B MOMEHTbl BPEMEHM, KpaTHble 3aJaHHOMY B HACTPOMKax
nepuoay nepenayv gaHHbIX:

- oA nHTepBana 1 yac nepenatoTcA NOKA3aHWA HA HAYal0 TEKYLLLero Yaca;

- AnA nHTepsaaa 6 YacoBs nepeaaroTca nokasaHmA Ha 00:00, 06:00, 12:00, 18:00;
- AnAa nHtepsana 12 yacos nepegatorca nokasaHua Ha 00:00, 12:00;

- ANA MHTepBana 24 yaca nepegatotca nokasaHuA Ha 00:00 TeKyLwmX CYyTOK.

Mpy popmMMpPOBAHMM NAKETOB YYUTHIBAETCA 3a[4aHHbIN B HACTPOIMKAX YaCoOBOM NoscC.

412NMAKEBAOPOXCOWPEKTVBOEKHEHLWN
MNepepaetca oanH pa3 B cyTkM Ha LoRaWAN nopTt 4. CTpyKTypa coobLlieHna npnseaeHa B Tabaunue

6.
Tabnuua 6
Paszmep B ©6a OnmnmcaHue nonsd
1 6anT Tun nakeTa, 414 AaHHOrO nakerta = 255
4 banTta Bpemsa cueTumMKa Ha MOMEHT nepeaayn naketa (unixtime UTC)

Mocne nonyyeHUs nakeTa [AHHOTO TWUMA MPUIOXKEHWE MOMKET OTNPAaBUTb CYETUMKY MaKeT C
KOPPEKTUPOBKOI BPEMEHMW.

4 . 2 T1PWHWNIAKMDBIEI [ A HHbIX

A21NMAKERACTPOWMKAMU

MpuHumaetca Ha LoRaWAN nopt 2. CTpyKTypa coobuieHna npueegeHa B Tabaunue 7.

Tabnnua 7
Pasmep B 6arb OnmMmcaHunue nons
1 6aunT Tun nakeTa, 4N1A AaHHOTo naketa = 1

HacTpolika - noaTBep»kaeHMe NakeToB
1 6anT 1 — BK/lOYEHO
0 — BbIKNOYEHO
HacTpolika — nepuoa nepegaym AaHHbIX
1-1vac
1 6anT 2 —6y4acos
3 -12vacos
4 —-24 yaca
HacTpolika - MNepunog cbopa gaHHbIX BO BHYTPEHHEN NaMATH
1-1uvac
1 6ant 2 —6yvacos
3 —-12 yacos
4 —24 yaca
YacoBoW nosc, B MMHyTax (Hanpumep 418 MOCKOBCKOro 4acoBoro nosca +3

2 6anTa
6yaet 3HayeHme 180). MoXKeT NpUHUMATb OTpULLATE/IbHbIE 3HAYEHUS.
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422KOMAHRBRA3B/NOK VMRIBMKPIDB O O U H J(MIKYAH HOLPIAA
MATHWTHOW N/AOMEBbI)

MpuHumaetca Ha LoORaWAN nopt 2. CTpyKTypa coobuieHns npmsegeHa B Tabanue 8.
Tabnuua 8

Paszmep B O6ali OnncaHwuwe nonsd
1 6anT Tun nakeTa, 4NA AaHHOro naKkerta = 2

423.NAKEKRKOBPEKTUUPEOBKWMKH U

MpuHumaetca Ha LoORaWAN nopT 4. CTpyKTypa coobuieHns npuseaeHa 8 Tabanye 9.

Tabnuua 9

PasmeB 6alTa OnnmcaHunue nons
1 6aunT Tvun nakeTa, ANA AaHHOro nakerta = 255

8 banT . .
6bITb NONOXUTE/NIbHOUN NN OTPULUATE/IbHOU

QNECTP

BennunHa B cekyHAax, Ha KOTOPYIO HYXKHO CKOPPEKTUPOBaTb Bpema. MoxeT
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