OOO NK® «BETAP»

CyeTuynKuM BoAbl Kpblnb4yaTble 3/1eKTpoHHble CXBI, CI'B2 ¢
paanokaHanom LPWAN 868 BETA

NHCcTpyKumAa no paboTte

MNAEK.407223.042-01 NC



COAEPXKAHUE

BBELEHUIE ... e e e e e e e e e e e e e e e e e aaaaaeaeas 4
0 o T T PP 5
F.2 DYHKLIMM ...coooiiiiiiiiieeee ettt e e e e et e e e e e s esaaetaeeeeeeeesasbaeeeeeeae s nssaseeeeeeesaasseseeeeeeesasssaseeeeeeesassesaeeeeessansssseeneeessesanssnnneeessessnnsen 5
1.3 TEXHUUECKME XAPAKTEPMCTMKM ....nnieeiiiiieeeeeiiietteeeeeesauteteeeeees s ubabeeeeeeesaaasaeaeeeeeesaassabaaeeeeesaaassbbeeeeessaasnbbaeeeeesesannsanaeeeesesaanse 6
1.4 TIPUHLIMI PABOTDL........ueeiutieiiieeiteeeiteeeteeesteesteeeraeesteeaseeesteeaaseesaseeasseesaseeasseessseeanseesasesanseesnsesansessssessnsessnsessnseesnsessnsessnseenssenans 7

2 OMUCAHUE PABOTBI OCHOBHDBIX DYHKLIMI ......cvvviieieceiicteteisiseeeiete ettt bbbttt bbb nss s bbb s snaes 8
2.1 OTOBPAMKEHME MOKAZAHMM.........eeeeeeeiieieeiiieeeitieeeeitteeesetaeeesteeeeassseesassaseessssaeeasssseessssaeaassseeaassseesssseeeasstseesanssseessssseessnssseennes 8
2.2 ONITUUECKUM TTOPT ..oecnuviiieeuireeeitreeaaitreeeeessesaaasssaaassssseaasssesssssssasssssesassssssssssssasssssssassssssssssssassssssssssssssssssesssssssssssssssessssssssnnes 8
2.3 BHYTPEHHME HACDH ..c...uvviiiiiiiieiiiteeeeitteesitteessareeesaseeeesamaeeesaabe e e s ase et e sase e e e s aa b et e s anse et e s ame e e e e aa b et e s amnn e e e smaeeesaabeeesanneeesanneeesannenesann 8
2.4 NEeKTPOHHAA QHTUMATHUTHAA MIZIOMOBQ ......ooviiiiiiiiiiiiiieiieete ettt ettt ettt et e e bt e e st e e sbe e e sabe s bt e e sbb e e bt e e sabeesateesaneesnseesnneenneeas 9
2.5 PapMOKAHAM LORAWAN...... ..ottt ettt e sttt et e e e s ettt et e e e s e aa b bt et e e e saaasbaeeeeeeseaasbataeeeese s nsbaaaaeeesesassssseaaeesenas 9
2.5.1 TIPOLEAYPA MPUCOCLMHEHMA K COTM ...uuuuuuuuuuuuruuuuunuuuuuenuussussssasssssasasssssasasssssssssssasasssssssssssesasasenasan.ea..aaaaaaaaaaaoaoooaoao—o—o—o—————.. 9
PRI A o o Yol 7 ot 1 Lol 10 T Vol or- T - NSRRI 10
2.5.3 Meproabl COXPAHEHUA M MEPELAAUM JLAHHDBIX .......uuuuuuuuueuuuuuueuunueunusasananaaasasaeasasanana.a...............————.———————————————————————o———o—a—o———n. 10
2.5.3.1 TTEPUOA NMEPEAAUM IAHHDIX .......uuuuuuuuuuuuuuununnnunanaeanneaeaeaeaeeaeaanaeaaaeaeaeaeaaaaeaaaanssaaaaasassssssassssssssssssassassssssssssssssssssssssssasannnannnn 10
2.5.3.2 TIEPUOL COOPA LAHHDIX ....ccuveeeueeieiiieieeetteeiteeestteeateeesute sttt esbee s betesseeesbeeebeesabeeeseesabeeeseesabeeebeesabeesseesabeeenneesabeeeseenases 10

3 PABOTA C MPOTPAMMOWM « VEGA LORAWAN CONFIGURATOR Y ......cucvivevererieeeseseetesesesesssssss et sesesssssssssassebesesessssssssssesesessssssssanes 11
3.1 HasHaueHMEe U PEKUMbBI PABOTDI MIPOTPAMMDI ...........cccuueeeiiurreeaireeeeeiseeesiseeeaasseesassssessasssssasssssssasssssesssssssessssssessssssssssseses 11
3.2 YIHTEPMEMC MPOTPANMMDI ........cuvvieeeiieeeeeireeeiitteeeaatteeeeaisseeeaassseeaassssesassssssasssasasssssssasssssssasssssasssssssassssssssssssssssssssesssssesssseeen 11
3.3 MOAKNAIOUEHME CHETUMKA K KOMITBEOTEPY .....uuuuuuuuunnununnnunnnnnnnsnsnsssssssnsssnsssssssssssssssnssnssssssssssssssssssssssnnssssnssnnnssnnnnnsnsnnnsnnnnnnnnnnnn 12
3.3.1 NogkntoueHne agantepa «ONTONOPT-USB», YCTAHOBKA APAMBEPA .....c..vvveeeuriieieieeeesireeeeseeeeessaresessseesesssesessssssessssseees 12
3.3.2 3anycK NpPOorpammbl, AKTUBALUA ONTUUECKOTO MOPTA .....uuuuuuuunuunnuununnnunnnnssnnnssannsnsasnsnsssnsnnnsnsnsnsnnsssnnnnsnsnssnnnnnsnssnnnnsnnnnnnnnns 14
3.4 ONUCAHME BKAAAKN CUHPOPMALIMAD .....ovviiiiiiiiiiiiiiiiiee e eesiieteeeeeseseettreeeeesssesssssaeeaesssassstaaseeessessstsnseeaesssasssseneeeesssssssseneees 16
3.4.1 OOLLEE OMUCAHME ........cceuvieeeiiieeeeiieeeeeiteeeeeitteeeeatteeeeetsaeaesatssaaaastesaeassssaeasssaaasbsseeasssseeasssaeeassasesanssssessbaeeeantaseeasssessasseaenn 16
3.4.2 OMMCAHME MOJIEM ...ttt ettt et et e bt et e eutesueesbeesbe e bt e at e eheeebe e bt et e eabeeabesaeesheeehe e bt eabeeabeeheeebe e beenbeeabeeasesabesaeenbeeeeenee 17
3.5 Onucanue BKAaaKmM «HACTPOMKM LORGWAIND ........oooiiiiiii ittt ettt e e ettt e e ettt e e e etbeeeeeabaeeeeasaeaestbeeeeastaeeeessaeeeasseaaan 19
3.5.1 OOLLEE OTIMCAHME .....oeeeeeeeeeniiiieeeeeeeeieiiireeeeeeeeesttaraeeeeeeeesasbaseeeeeeesasbasaaaeeessassssaasseessasssstassseeeeesastaaseeeeeesansrraeseeessenssnrrenes 19
3.5.2 OMMCAHME MOJEM .....c.eenieiniieiieiie et ee et ettt et s et e st e s bt e s bt e et e st e s bt e e bt e st e R e e e s e s as e s b ee s bt e nR e e st e ae e e ae e eme e e b e e s e e neearesanesmeesmeenreenneenns 19
3.6 OnucaHune BKAAAKN CHACTPOMKM YCTPOMCTBAN ....uvveeeuiieeeiiieeeaitieeeeeeteeesisseeeassteeesassseeesssessasssssesasssssessssessasssssessassssssnseeen 24



3.6.1 O6Lwee onucaHue ....................
3.6.2 ONUcaHUe NONEM ......ccccuveeennns

3.7 HacTpoiKuM cueTymKa No ymonya

4 NMPOTOKOJ/T1 OBMEHA JAHHbIMW/ NO

L L @

PAONOKAHAJTY C CETBHO LORAWAN ..ottt s

4.1 T1ePEAABACMDBIE NMAKETDI ZLAHHDBIX ......uvutututururererererererererererererererereresese.e.e.......................e.eteteeesesssesesssssnsssssssssssssssssssssssssnsssnns

4.1.1 NakKeT € TeKyLWMMM NOKa3aHUA

1L

4.1.2 MNMaKeT € 3anNPOCOM KOPPEKTUPOBKM BPEIMEHM .....ccoceeriuiiiiiieteeeiaiieittteeaesaauntettteeesssaaasasteeeesesasssstteeesssassstereeeessesannssseeeeens

4.2 MpuHMMmaemble NakeTbl AAHHbIX

4.2.1 MNaKeT c HaCTPOKaMMm .............

4.2.2 KomaHpaa pa36aoknpoBku uudposBoro MHAUKaTopa (GYHKLUA 3I1eKTPOHHOU MarHUTHOM NAOMGDI) ..............cccueeee..

4.2.3. MaKET C KOPPEKTUPOBKOM BPEMEHM ..........oveeeeiiiieeeiieeeiitteeeaitteeeaassesesasseaeaassssesasssssesasssssssssssesassssessssssssssssssseasssesssssesanns



BBEOEHWE

HactoAawaa wuHcTpyKuma no pabote npegHasHayeHa AAA CYETYMKOB BOAbI  KPblbYaTbIX
3NEeKTPOHHbIX CXB3, CIBI (manee cYETUMKKN) M COAEPMKUT ONMUCaAHUE OBLLUX TEXHUYECKUX XapPaKTEPUCTUK,
OYHKLUMOHANbHbBIX BO3MOMHOCTEM, WMHTEPdENCHOM YacTu, NPOrpaMmbl KOHUrypatopa M NpPOTOKOANA
06MeHa, a TaKKe Apyrux cBeAeHnn, HeobxoaMMbIX ANA NPABUABHOMN 3KCNAYyaTaLLMM CHETYMKOB.

MHCTpYKLUMA npeagHa3HayeHa AaA CNeunanmctoB, O3HAKOM/IEHHbIX C NPAaBMIAMWU BblIMOAHEHUA
MOHTaXKHbIX paboT B 06/1aCTN Pa3/IMYHOIO NEKTPOHHOTO U 3/IEKTPUYECKOro 060pyaoBaHuUS.

BHUMAHMUE! Ona obecneyeHns npaBuibHOTO PYHKLUMOHMPOBAHMA YCTAHOBKA WM HACTPOMKA CYETYMKa
OO/IKHbI OCYLLLECTBAATLCA KBANNPULMPOBAHHBIMU CELLMANUCTaMMU.



1 TEXHUYECKOE OMNMMUCAHUE

1.1 HASHAYEHMUE

Cyetumkn CXB3, CIBD (puc. 1) npeaHasHayeHbl AN M3MEPeHUs obbema NUTbLEBOM BOAblI NO
CaHlunH 2.1.4.1074-2001 npoTeKatollen no Tpybonposoay npu Temnepatype oT natoc 5 go natoc 40 °C
ONs CYETYMKOB XosioaHoM Boabl (CXB3) n ot natoc 5 go natoc 90 °C gnsa cyeTynKkos ropadeint sogbl (CrB3)
npu pasneHun He 6onee 1,0MMa (10Krc/cm) ¢ nocneayloWMM HaKOMAEHUMEM M Mepeaaveint 3Tou
nHpopmaumm B cetb LoORaWAN nocpeactsom pagmocsa3mn Ha YacToTax AgnanasoHa 860-1000 Mry,

Cyetumkn CIBI saBnATCA YHMBEpPCAsbHbIMU M MOTYT ObiTb MCMO/Ib30BaHbl A8 U3MEPeHUA
obbema, Kak xono4HoMn, Tak 1 ropadeit Bogbl; CXBI - TONbKO XONOA4HOMN.

PncyHok 1— BHewHU BUA cyeTYMKa

1.2 dYHKUUU

CYyeTYMKM NoaaepKMBatoT cneayowme GyHKLUK:

e OTODOparkeHWe Ha XKUOKOKPUCTANIMYECKOM UHAMKaTope (manee uudppoBoi UHAMKATOP)
HAKOM/IEHHOrO PacxoAa BoAbl B Ky6. m;

e OduKcaums BO3AENCTBUA BHELUHETO MArHUTHOrO NOASA (3N1eKTPOHHAsA MarHMTHaa naomba);

® KOHTpPO/b 3apAda BCTPOEHHOIO 3/IEMEHTA NUTaHUS;

® KOHTPO/b TEMNEPATYPbl BHYTPU CYETHOrO MeXaHM3Ma (cnpaBoyHan nHopmaumsa);

® peructpaumsa cny4variHoro obpaTHOro MoOTOKa BoAbl (oToOparkeHWe Ha UMPPOBOM MHAMKATOpE
HAKOMN/JIEHHOro B NPAMOM M 06paTHOM HanpaBAEHUN Pacxoha BoAbl MO MOAYAIO B Ky6. M);

e ¢uKcauma NnpoTeykn (HenpepbiBHOe noTpebneHume < 0,3 Kyb. M B Te4EHME Yaca);

e ¢uKcauma npopbiBa (HenpepbliBHOE NoTpebieHme > 0,3 Ky6. M B Te4eHMe Yaca);

® puMBA3Ka M COXPaHEHME BHELITATHON CUTYaUMN K 4aTE U BPEMEHMW;

® poBefeHMe MUCMbITAaHUIA NPU NPOM3BOACTBE M M3MEHEHME MAPaMETPOB CYETYMKA B MnpoLlecce
3KCNyaTaumMmn NoCpeacTBOM ONTUYECKOrO NOpPTa;

e epepayva HAKOMJIEHHbIX AaHHbIX MO MNpPenBapuUTENbHO YCTAaHOB/IEHHOMY pacnMCcaHUIO B CeTb
LoRaWAN nocpeactsom pagmocsssu (Bbibop neproaa nepeaadn AaHHbIX);

® COXpaHEeHWe HaKOMJIeHHbIX JAHHbIX BO BHYTPEHHEN NamATM N0 NpeaBapUTe/IbHO YCTaHOBAEHHOMY
pacnucaHuio (BbIbop nepnoga cbopa AaHHbIX);

® CpOYHAA OTNpPaBKa HAaKOMNEHHbIX AaHHbIX (BHEOYepeaHOMN ceaHc CBA3N);



e Ge3oTnaratenbHasa nepegadva aBapUMHOTO COOBLLEHUSA B CAyvyae BO3HMKHOBEHWUA Cleaylowmx

BHELWTATHbIX cmyau,mﬁ:

> ¢uKcauma Bo34eNCTBMA BHELIHETO MAarHMTHOIO NOA HA CYETUMK;

o paspAgKa BCTPOEHHOrO 3/1eMeHTa NUTAHWUA HUXKE AONYCTUMOTO YPOBHS;

o ¢PUKcauma NnpoTeykn (HenpepbiBHOe noTpebneHme < 0,3 Ky6. M B Te4EHME Yaca);
> ¢UKcauma npopbiBa (HenpepbiBHOE NoTpebneHune > 0,3 Ky6. M B Te4eHMe Yaca).

1.3 TEXHUYECKUE XAPAKTEPUCTUKHU

OCHOBHble TEXHUYECKNE XapPaKTEPUCTUKN CHETUHNKaA NPUBELEHDI B Ta6m4u,e 1.

Tabnuua 1

Mapametp

Tun cyeTymMKa

[lnameTp yCNOBHOIO Npoxoaa, Mm

MeTponiornyeckmnii Knacc

Pacxop Boabl, M3/y
MWHUMaNbHbIN, Qmin

HoMWHanbHbIN, qn
MaKCMMaNbHbIN, Qmax

OunanasoH paboyero gasneHus sogabl, MlMa

OunanasoH paboumnx Temnepatyp soabl, °C
xonoaHasa, CXB
ropadasn, CIB3

[AnanasoH paboumx TemnepaTyp OKpyKatoLLero
Bo3ayxa, °C

EMKOCTb MHAMKATOPHOrO ycTpoicTea, m3
BcTpoeHHbI gaTynKk TemnepaTypbl

NHTepodelic

Bec ogHOro mnysbca Ha ONTUYECKOM NopTy, m3

MpoToKon
HomMHanbHaa MoWHOCTb NepegaTtymnKka, mBT
Knacc yctpoiictBa LoRaWAN

Konunyectso KaHanos LoRa
YacToTHbIN NAaaH

Cnocob aKkTMBaLMK B CETU

3HaueHue

CXB3-15, CIB3-15 CXB3-20, CIB3-20

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
Jo1
+5...+40 °C
+5...490 °C
+5...450 °C
99999,9999
Ectb

OnTnyecknit nopT, pagnokaHan LoRaWAN

0,0001

LoRaWAN
25 (HacTpauBaeTcsa)
A
16

RU868, EU868, IN865, AS923, AU915, KR920, US915,
KZ865, npon3BonbHbIM (Ha ocHoBe EU868)

ABP 1 OTAA



Mapamertp 3HayeHue

Hactpansaemblit, yac 1,6,12,24
Mepwmo, . n 6
puog nepegaumn CepBiMCHbIf 0 cobbITnio
OQHHbIX, Yac (3amblKaHMe cUrHanbHOro AaTyMKa Xonna)
PekomeHayembii, Yac 12
Mepuopg cbopa AaHHbIX BO BHYTPEHHEM NamaATH, 16,12, 24
yac
O6bem NamaTU AN1A HAKONAEHUS NaKeToB., LUT. 200
Tun aHTeHHbI LORa BHyTpeHHAA
YyBcTBUTENBHOCTDL, dBmM -138
JanbHoCTb pagmMoceAsn B NIOTHOM FOPOACKOMN 05
3aCTPOMKE, KM A
[JanbHOCTb PaAMOCBA3M B CENIbCKOM MECTHOCTH, 015
KM A
EmKoCTb BCTpOEHHOM baTapeun, MAY 3400
0o 8
Bpemsa HenpepbiBHOM paboTbl OT 6aTapen, net (npu nepuogax nepegaum u
cbopa AaHHbIX pa3 B 12 yacos)
OnvHa cyetumka, mm 110 130
BbicOTa cyeTynKa, Mm 70 75
MpucoeanHWUTENbHbIE Pa3Mepbl, AIONM G3/4-A G1-A
CreneHb 3aWmTbl KOpNyca IP54 no IOCT 14254-2015

1.4 NPUHUWNN PABOTDI

MpuHuMn paboTbl CYETYMKA OCHOBAH Ha U3MEpPEeHUM uucna o6OpPOTOB  KPbIbYaTKM,
Pacno/sioXKeHHOW B NPOTOYHOM (NPOIMBHOM) YaCTM CYETYMKA M BpaLLAIOLLECA No4 BO34ENCTBMEM NOTOKA
Bogbl. KonuuectBo 060OPOTOB KpbINbYATKM MPOMNOPLMOHANbHO 06beMy npoTeKawleln Boabl. B
KPbl/IbY4aTKy 3anpeccoBaH ABYXMNOJIOCHbIM MarHut. CHATME UWHPOpPMaLMM O Koauyectse 060pOTOB
KPbI/IbY4ATKM C MarH1Ta OCYLLLECTB/IAETCA C MOMOLLI CYETHOTO AaTumnKa Xonna.

CYeTynK MOCTOAHHO BK/HOYEH, HO BO/bLUYIO YacTb BPeMEHU paboTaeT B perkMme MOHUMKEHHOTo
sHepronoTpebneHus.



2 ONUCAHWE PABEOTbl OCHOBHbIX ®YHKLNIA

2.1 OTOBPAXEHUE NOKA3AHUN

Onsa Bu3yanbHOro oTOOparKeHMA MOKa3aHWIM CYETYMK WMMeeT B CBOEM cocCTaBe LudpoBomn
WMHAMKATOP (pucC. 2), KOTOPbIN PAacnoNOXKEH Ha NNLEBOM NAaHeNN cyeTyMKa. MokasaHua oTobparkatoTca B
KyBUUYeCKMX meTpax c TOHHOCTbIO A0 YETBEPTOro 3HaKa Noc/e 3anATON HapacTaloLWLMM UTOFOM.

OnTryecknit nopt

O6nactb BOCNPUATHA
BHELUHEero
MarHMTHOro nons

Undposoi nHankatop

0,0001 m’/imp

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

L

Q=1,5m’h

//

PucyHOK 2 — OCHOBHblE 9N1€MeHTbl CHETYMKA

2.2 ONTUYECKWUN NOPT

[Ona nogKNtoveHMA K NepcoHaIbHOMY KOMMbIOTEPY CYHETYMK MMEET B CBOEM COCTAaBE ONTUYECKUM
nopT (puc. 2), KOTOPbIA TaKXKe MCNO/b3yeTcA KaK MCMbiTaTeNibHbIM. CBA3b MeXAy ONTUYECKUM MOPTOM
CYETYMKA M NEPCOHANbHBIM KOMMbIOTEPOM OCYLLECTBAAETCA NMOCPEACTBOM aganTtepa (npeobpasosatens)
«OntonopT-USB», KoTopblii noakntodaetca K USB-nopTy KomnbtoTepa.

ONAa 4yTeHMa M M3MeHeHMA napamMeTpoB CYeTYMKa ucnosblyetca nporpamma «Vega LoRaWAN
Configurator». NMoapo6Hoe onuncaHue paboTbl ¢ AAHHOW NPOrPaMmmon cm. n.3.

2.3 BHYTPEHHUE YACHI

Bpema BHYTPEHHMX 4YacOB YCTaHAB/AMBAETCA aBTOMATUYECKM MNPU MOAKAIOYEHUM K Mporpamme
«Vega LoRaWAN Configurator» yepes onTMYECKnii NOPT, a TaKKe MOMKET OblTb CKOPPEKTMPOBAHO Yepes
cetb LORaWAN.

MexaHn3M aBTOKOPPEKTUPOBKU BpemeHU 4yepe3d ceTb LoORaWAN ocyllecTBaseTca NocpeacTtsom

nporpammbl «lOT Vega TimeCorrector». CyeTyMK OTMNPABAAET 3aNpPOC Ha KOPPEKTUPOBKY BPEMEHMU
Karkable 72 yaca.



2.4 DNEKTPOHHAA AHTUMATHUTHAA N/IOMBA

Ona ¢PuKkcaumm BO3LENCTBMA BHELWHErO0 MArHUTHOIO MOAA CYETYMK MMEET B CBOEM COCTaBe
CUTHaNbHbIM AaTYMK XONna, KOTOPbIN PacnoNOXKeH Noa LEHTPasIbHOM YacTblo IMLEBOM NaHenu (puc. 2).
[aHHaa GyHKLMA MeeT HaMMEeHOBaHMe — 31EeKTPOHHAA aHTUMarHUTHas naomba.

C nepBOM CeKyHAbl BO34ENCTBMA BHELWHErO MAarHUTHOIO NOAA AOCTAaTOYHOM CWUJ/bl Ha CYETYMK Ha
UMPPOBOM MHAMKATOPE MOABAAETCA Mpeaynpexaarwmn cumson «b» B crtapwem paspsge (KpanHem
cneBa), Npu 3TOM NOKa3aHUsA oTobpaxkaloTcs.

Echn Bo3gelicTBMEe BHELWHEro MArHMTHOrO NoAA npogosaetca bonee 5 MUHYT, TO CYeTYMK
610KMpyeT undpoBon MHANKATOP U fobasnAaeT Gpnar 610KMPOBKM B MAKET C AAHHbIMW, KOTOPbLIN NepesaéT
npu BHeoyepegHOM ceaHce c¢BA3W. [lpy 3ToMm Ha umdppoBOom MHAMKATOpe oOTobparkaetca
npeaynpexpatowmin cumeon «b», a nokasaHuMA He oTobpaxkatotca. Pas3bnokuposatb UnppoBOWA
WHAMKATOP MOXKET TOJIbKO Ancnetyep yepes cetb LoORaWAN cneumanbHON KOMaHAOM.

PyHKUMM  yNpaBAeHUA CYETYMKOM, KOTOpPble aAKTUBMPYIOTCA BHELWHWMM MArHUTOM Mpu  ero
nogHeceHun K 061acTM BOCNPUATUA BHELLHEro MarHUTHOIO NoAA, NpPMBeAeHbI B Tabaunue 2.

Tabnuua 2

Bpemsa Bo3geiicTBUA
BHELUHero MarHUTHOro CobbiTne MpumeyaHue
nons

AKTUBauUmMA onTuyeckoro nopta | Mo ucreyeHmn 20 ceKkyHA ONTUYECKUN

MeHee 2 cekyHA, Ha 20 ceKyHa, nopT AeaKTuempyetcs

B MoMeHT nepesauyn AaHHbIX B
cTapwem paspage undposoro
MHOMKaTopa oTobparkaeTca  CMMBOAN
«p»

OT1 10 po 15 cekyHg, BHeouepeaHo ceaHc cBs3un

BnokmpoBKa umpposoro OTobpaxaetca TONbKO

5 MUHYT 1 6onee .
MHAMKATOPA npeaynpexaatowmii cumeon «b»

2.5 PAAUOKAHA/1 LORAWAN

2.5.1 NPOLUEAYPA NPUCOEAUHEHUA K CETHU

CyeTyunK nogaepknBaeT Aga cnocoba aktnsaumm B cetm LoRaWAN:

e ABP (Activation By Personalization) - cyetynk otnpasnser pgaHHbie B cetb LoRaWAN npu
CNeayowem CeaHce CBA3M COMNAcHO HACTPOEHHOMY Mepuoay nepesayun AaHHbIX (MO yMoAYaHUIo
pa3 B 12 yacos).

e OTAA (Over The Air Activation) - cyeTuMK ocyLecTBASIET TPU MOMbITKU NPUCOEAUHEHMA K CETU B
33[aHHOM NpPW  HACTPOWMKe YacTOTHOM nnaHe (no ymonuyanuio RUB68). Mpwu nonyyeHum
noaTtsepxaeHua aktmsaumm B cet LoRaWAN cueTuMk HauumHaeT OTNPaBAATb MaKeTbl AaHHbIX.
Echn Bce npeaploywiMe NOMNbITKM  OKAasbIiBAOTCA HeEyAAuYHbIMM, TO CYETYUK MPOLOSKUT
OCYLLECTBAATb MOMNbITKU NPUCOEAMHEHUA K CETU Pa3 B CYTKMU.

Mo yMon4YaHMIO CYETYMK NPOU3BOAMUT MOMbITKU NpuUcoegmHeHua K cetn cnocobom OTAA pas B
CYTKM A0 Tex NOp, NOKA He NPUCOEANHUTCA K CeTU. M3MEHUTb HACTPOMKKN CHETYMKA MO YMONYAHUIO MOXKHO
c nomoubto nporpammsl «Vega LoRaWAN Configurator» (cm. n. 3.5).

MHMuMMpOBaTb BHEOYEpeaHOM ceaHC CBA3M C Npoueaypon npucoeauHeHua K cetm LoRaWAN
MOHO, NOAHECA MarHUT K 06/1aCTU BOCNPUATUA BHELLIHETO MarHMTHoro nons Ha 10-15 cekyHa (pwc. 2).



2.5.2 YCTPOMUCTBO K/NIACCA A

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

cnegyowme GyHKLUK:

e ADR («Adaptive Data Rate» nnm « ABTomaTmyeckoe ynpasaeHne CKOpOoCTbo»);

e OTMNpaBKa MAKeTOB C NOATBEPKAEHNEM UK bes;

® COXpaHeHue B NaMATU HeAO0CTaBAEHHbIX NAKETOB NPW OTNPABKE MNAKETOB C NOATBEPKAEHMNEM;

e HacTpauBaembli [Mepuog cbopa AaHHbIX;

® M3MepeHue TemnepaTypsol;

® KM3MepeHue 3apAaga BCTpoeHHoM batapen B %.

2.5.3 NEPNOAbI COXPAHEHUA U NEPEAAYU AAHHbIX

2.5.3.1 NEPUOA NEPEAAYUN AAHHbIX

Mepuop, nepepgaum AaHHbIX Bblbupaetca w3 paga 1, 6, 12 n 24 yaca. [daHHble nepeaatoTcs B
CNly4yaHble MOMEHTbI BpEMEHMW B TeYeHMe BbIbpaHHOro nepmoaa:
e pu nepuoge nepeaayun AaHHbIx 1 4yac B Te4EeHMeE CAeayoLWero Yaca;
e pu nepuoge nepeaayn AaHHbIX 6 4acoOB B TEYEHUE CAeayoLWmX 6 Yacos;
e Mpu nepuoae nepenayvm AaHHbIX 12 4acoB B Te4YeHUe cneayowmx 12 4acos;
® pu nepuoge nepeaayn gaHHblx 24 yaca B Te4eHue cneayrowmx 24 yacos.

2.5.3.2 NEPUOA CBOPA AAHHbIX

MNepuop, cbopa AaHHbIX BblbMpaeTca M3 psaa 1, 6, 12 n 24 yaca. [laHHble COXPaHAITCA BO
BHYTPEHHEeM NamMATM CYETYMKA NO BHYTPEHHUM Yacam:
e B 00.00 npu neproae coxpaHeHMA AaHHbIX 24 Yaca;
e B 00.00u1 B 12.00 Npn Nnepmnoae coxpaHeHMa gaHHbIX 12 Yacos;
e B 00.00,6.00,12.00 n 18.00 npu nepmoae coxpaHeHUA AaHHbIX 6 4acos;
® Ha Ha4ya/10 TEKYLLEro 4Yaca npu Nnepmoae CoxpaHeHma AaHHbIX 1 vac.

JaHHble XpaHATCA B NaMATU CHETYMKA A0 CNEeAYIOLEro CeaHca CBA3M, MAKCMMaNbHOE KOMYECTBO
3anucent — 200. Mpwu BbIXoAe Ha CBA3b CYETYMK OTMNPABAAET NaKeTbl HAYMHAA C CAMOTO PaHHero.

MpW BbIKNOYEHHOM OYHKUMM «3anpawnBaTb MOATBEPXKAEHME» CYETYMK OTNpPaBAAeT B CeTb
LoRaWAN Bce HaKomnneHHble NakeTbl MO NOPAAKY C CAMOro paHHero 40 camMoro nocaegHero, ocsoboxaan
TakMM 06pasom oyepenb OTNPABKM MAKETOB BO BHYTPEHHeW namaAtu. MpoBepKM AO0CTaBKM MaKeTOB B
TAaKOM peXume HeT. HenepeaaHHble NaKkeTbl B MAMATU CHETYMKA HE COXPAHAIOTCA.

Ecnm ¢yHKLUMA «3anpawmseaTb NOATBEPKAEHME» BK/AOYEHA, TO CYETYMK OTMNPABAAET C/eAyHOLWMNA
NaKeT TONIbKO NOoCae NoAyYeHNA NOATBEPKAEHNA O AOCTaBKe Npeablayuiero. Ecam Takoe noareeprkaeHue
He MOJIy4eHO, TO NOC/IEe BbINONHEHWUA YKAa3aHHOMO B HAaCTPOMKax KOAMYECTBA NEPENOBTOPOB OTNPAB/EHNM
NaKeTa CYETUMK 3aBepLUaeT CeaHC CBA3U A0 CNeAyoLWero no pacnmcaHuto. Npun sTom cHeTYMK NPOJOKaeT
HaKanAMBaTb [JaHHble COrlacHO nepuogy cbopa M 3anMUCbiBaTb WX BO BHYTPEHHIOK MaMATb.
HenepepaHHble NakeTbl TaKXe COXPAHAOTCA BO BHYTPEHHEN MamMATM CYETYMKa A0 CAeAyloLLero ceaHca
CBA3MN.
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3 PABOTA C MPOTPAMMOW «VEGA LORAWAN CONFIGURATOR»

3.1 HASHAYEHUE U PEXUMbI PABOTbl MPOrPAMMDBbI

Mporpamma «Vega LoRaWAN Configurator» (aanee — koHpurypaTop, Nnporpamma) npeaHasHavyeHa
ONA HACTPOMKM NapamMeTpoB CYETYMKA U APYIUX YCTPOMCTB, paboTatowmx B cetn LoORAWAN npoussoacTtsa

KomnaHun OO0

KOMMblOTEpY.

«Bera-Abcontot»,

npum HenocpeagcreBeHHOM UX NOAKNKOYEHUN K MepCOoHa/IbHOMY

Mporpamma umeeT ABa pexmma pabotbl — «[lpocTon» M «3IKcnepT». B perkmme «lMpocToi»

NONb30BaTeNt0 AOCTYMHbl OCHOBHblE HACTPOMKWU. B pexxmme «3IkcnepT»

No/1b30BaTENNIIO  AO0CTYMNHbI

OCHOBHblE HACTPOMKM, PaCLUMPEHHble HACTPOWMKM, @ TaK¥Ke BO3MOMKHOCTb MPOBEPKM 30HbI MOKPbITUA
CUrHana ot 6a30BbIX CTaHUMI. Janee paccmaTpusaeTcsa paboTa c NPOrpammon B pexxume «IKCnepT».

3.2 UHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTtaHoBKMW. [pn 3anycke NUCNOAHAEMOro
¢daina noasnaeTcAa raBHoe OKHO paboTbl ¢ Nnporpammoi (puc. 3).

4 Bera LoRaWAN kondmrypatop

B E a a liladopras | LoRaHactpoiicn Lorawan | Tl tEera ci-11
A B

c o n wT

Pesxtm:

3KcnepT =
Moaene ycTpoiicTEa
Bera C-11 =
.} MoakmouMTECA
X OTKMOUMTLER

Q¥ NonyumTe HacTpoiikn

o TpMMEHUTE HACTPOKM

laHHeie anA ABP
Device address:
Application session key:
Metwork session key:

WrdopmaLwma of yeTpoiicTee

Moaene ycTpoicTEa:
Bpema ycrpoiicTea (UTC):
Bepaowa MO:

o} 06HOENTE NpowMEKy

BelBoa ycTpoicTEa

[OaHHele ana OTAA
Device ELL:
Application EUT:
Application key:

WHopMaLma o ceTi

CTaTyC NPUCOEAMHEHMA:
Device address:
TapEHTHIAHEI CHETYMK MaKeToBs:

() MprcoeantnTbea K caTh

YacToTHbIH NnaH

Join kaHan 1:

Join kaHan 2:
Join kaHan 3:
YacToTa RX2:

MpoBepKa NOKPLITHA
Ka4ecTso curHana:

Buammeix BC:

() MpoBepka nokpeTa

Aseik: Russian =

=10 x|

PuUcyHOK 3 — [NaBHOE OKHO NpOrpammbil

B rnaBHOM OKHe mnporpammbl B 06/1aCTM C/ieBa pPaCMNONOXKEHO MEHID, KOTOpoe Mo3BoAsAeT
NepeKkNoYaThCa MeKay pexumammu paboTbl nporpammbl «lpocTon» M «IKcnepT», BbibpaTb moaesb
YCTPOWCTBA, NOAKNOUNUTBLCA K YCTPOMCTBY UM OTKNOUUTLCA OT HEFO, NOYYUTb U NPUMEHUTb HAaCTPOMKM.
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[NaBHOE OKHO MPOrpammbl COAEPXKUT TPU BKNAAKN — «MHbopmauma», «HacTpoinkm LoRaWAN» u
«HacTpoliKku ycTpoiictea».
B npaBom BepxHEM yr/ly HAX0AUTCA MeHIO Bblbopa A3blKa.

3.3 NOAKNIOYEHUE CHETYUKA K KOMMbIOTEPY

3.3.1 NOAKNIOYEHUE AOANTEPA «ONTONOPT-USB», YCTAHOBKA OPAMBEPA

Ona nogKkntoyeHMA K NepcoHaNbHOMY KOMMNbIOTEPY CYHETYMK MMEEeT B CBOEM COCTaBe OMTUYECKUN
NopT, KOTOPbIN TaKXKe UCNONb3yeTCA KAk UcnblTaTenbHbiM. CBA3b MeXAy ONTUYECKMM NOPTOM CYETYMKA U
NepCoHa/IbHbIM KOMMNbIOTEPOM OCYLLECTBAAETCA NOCPEeACTBOM aganTepa (npeobpasosatensa) «OnTonopT-
USB», KoTopblit nogKkatovaeTca K USB-nopTy KomnbloTepa.

Mepen nepBbiM MOAKAOYEHMEM CYETYMKA K KOMMbIOTEPY HEOOXOAMMO YCTAaHOBWUTb ApaiiBep
«MCP2200 Windows Driver,» gna agantepa (npeobpasosatens) «Ontonopt-USB», KOTOPbIA MOXHO
CKayaTb Ha caute iotvega.com. Mocne 3anycka NCNONHAEMOro danna
«McphCdcDriverinstallationTool.exe» 0TKpoeTcA cTapToBOe OKHO MacTepa YCTaHOBKW [ApaliBepoB
yCTPOICTB (puc. 4).

i« =y
Macrep ycTaHOBKM ApaliBepOB YCTPOWUCTE

Macrep ycraHOBKM fpaiBepoB
YCTPOMCTB

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

[ns npogomxeHns HaxmuTe kHonky “"Hanee”.

| Hanee > I ’ Omvena

PucyHoK 4 — OKHO «MacTep yCTaHOBKM ApalBepOB YCTPONCTB»
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B cTrapToBOM OKHE MacTepa YCTAHOBKM ApailBepoB YCTPOWCTB HEObXoAMMO HayKaTb KHOMKY
«[Qanee». B NoABMBLUEMCA OKHE COIMacUTbCA C YCNOBUAMW NIULEH3NOHHOIO corfalleHune, Bbibpas «l
accept» 1 HaxkaB KHonky «[anee» (puc. 5). Mocne 3Toro 3anycTuTCcA NPOLLECC 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 — lpouecc ycTaHOBKKU gpaiBepa

Mo OKOHYaHWMKM npouecca YCTAaHOBKM MOABUTCA OKHO 06 yCnewHOM 3aBeplleHMM YCTAHOBKM
Apansepa (puc. 6). Mocne HaxaTuA KHonku «fotoBo» agantep «OnTonopt-USB» roToB K paboTe.

~

»
Macrep ycTaHoBKY ApaiBepoB YCTPOWCTE

3aBeplueHne MacTepa yCTaHOBKHM
[pavBepoB YCTPOMCTB

[paiisepbl yCnewHo yCTaHOBNEHb! Ha 3TOT KOMMLIOTED.

Tenept MOXHO NOAKNIOYMTE BELE YCTPOWCTBO K 3TOMY
KoMnboTEPY. ECNM K yCTPOICTBY NpUNaraeTca A0KYMEHTELMA,
NpeasapMTENEHO 03HAKOMBTECE C HE.

1 Wma ppaiisepa CocTosnue
N/ Microchip Technology, |... ToToB Kk akcnnyaTawwm
Hasan [ [oToBO | { Omvena ]

PuncyHoK 6 — YcnewHoe 3aBeplLieHNe YCTaHOBKK ApaiiBepa
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3.3.2 3ANYCK NPOTPAMMBDI, AKTUBALUUA ONTUYECKOIO NOPTA

Heobxoaumo 3anycTUTb NPOrpaMmy M aKTMBMPOBATb ONTUYECKUI NOPT.

[Nna aKTMBALMM ONTUYECKOrO MOPTA CYETYMKA HEOBXOAMMO KPAaTKOBPEMEHHO (MeHee 2 ceKkyHA)
NOAHECTU MArHWUT K 06/1aCTU BOCNPUATUS BHELUHEro MarHUTHOro nossa (puc. 2), nocae 4yero onTUYecKui
nopt aktmseupyetca Ha 20 cekyHg. Apantep «OntonopT-USB» HeobxogMmo pacnonioxuTb U
3admKcMpoBaTb Ha BpemA paboTbl OTHOCUTE/IbHO CHETYMKA COMNACHO PUCYHKaMm 7,8.

PucyHok 7 — PacnonoxeHune agantepa «Ontonopt-USB» oTHocUTENbHO cyeTumKka_06uwmin Bua,

PuncyHok 8 — PacnonoxeHune agantepa «OntonopT-USB» OTHOCUTENIbHO cyeTunKa_KpynHbii naaH

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

Pexum:
MpocToi ~

Mogenb yCTpoCTBa

Bera CB3-1 Y
COM6 e
3 MoaknounTLCA

XOTKMOYMTECR
Puc YHOK 9 — Bbl60p B MeHK OCHOBHbIX HAaCTPOeEK ANA NOAKNHYEHUA CHETYUKA

Mporpamma NOAKNOUNTCA K CHETUMKY M MEHIO CTAaHET HEAKTUBHbIM.
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[NnA CYMTbIBAHMA NAPAMETPOB CYETYMKA HEeOobBXOAMMO HaKaTb KHOMKY «[lonyynTb HaACTPOMKM»
(puc. 10), Lo 3TOro MOMeHTa B Nporpamme byayT oTobpaxKaTbCA HACTPOMKM NO YMONYAHUIO UK C paHee
NOAKNIOYEHHOrO CYETYMKA.
=10/ ]

B E a a |||.b‘IHdJc|:mauMﬂ L-é:Ra HacTpolikk LoRaVWaN “TEETap Bera CB3 Asbik: Russian =
A B

c o n o T

AaHHeie anA ABP AaHHeie ana OTAA ¥NpaeneH1e KnKHaM1
Pestiam:
SKenepT - Device address: 0041011F  Device EUL: 323632315137780F e e—
Monens ycTpolicTea Application session key: 1F003400323632313237470F6460 7940 Application EUL: 7665676153564531
) N CHPOCMTE KNKIYMA K 33B0ACKINM
Bera CB3-1 Metwork session key: 3237470F 323632311F00340051377B0F Application key: 2D37730F0000000020D37730F355A024F
COM& WrbopMawma of ycTpoicTes WrbopMawma o ceTh MpoBepKa NoKPEITHA
‘_T|F|-|c.ﬂ,\-_.-,E.._,”TbcH Mogens yoTpoiicTaa: Bera CB3-1 CTaTyC NpUCoEANHEHIS: B cetn KauecTBo cMrHana: l:||]|:|[|[|
Device address: CADDO114
XOTRAIGMTECR Bpems ycTpoiicTsa (UTC): 04.07.2018 03:57:53  [apanTuiiHoii CHETUMK NEKETOB: 314  BMaumbi BC: 0
Bepasa MO: VEGA SVE-01 1.0 (:-I)I'Ipmcoeanmer_ﬂ K CETH (:-I)I'Iposepr:a MOKPEITHA
BelEOZ YCTPOIACTES
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 1B 00000599 3C 5B 0000 AF020000010101 A401
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
Recv ack: size 0, rssi -94, snr 35, rx window 2, downlink counter 1
Send packet: 0163 1C 0000 0F 93 3C 5B 00 00 AF 020000010101 A401
Send uplink frame
StartTx on freq: 868,900
txDone
rxStart
rxStop
rxStart
rxStop
Tx complete: dr =0, power = 1, uplink counter = 1, num retries = 1, time on air = 1511
Packet sent, total packets in BB 0
Recv adk: size 0, rssi -34, snr 33, rx window 2, downlink counter 2
Q¥ MonyumTs HacTpoiiki

o MpumenTs HacTpoliku

PncyHok 10 — NapameTpbl c4eTYNKA BO BKNagKe «MHbopmaumna»

Mocne BHECEHUs HEOBXOAMMbIX N3MEHEHWUI B HAaCTPOMKMU U UX COXPAHEHUS HEOBXOAMMO HaXKaTb
KHOMKY «MPpUMEHUTb HAaCTPOMKMNY, 3aTEM OTK/IIOUYUTbL CYETUMK, HaXKaB KHOMKY « OTKAOYUTLCAY.
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3.4 ONUCAHUE BKNAOKU « UHOOPMALUA»

3.4.1 ObLWEE ONNCAHUE

BknagKka «UMHpopmaumsa» (puc. 11) otobparkaeT ceTeByto MHOOPMALMIO O CYeTYMKe — oblime
ceegeHua (none «MHbopmauma ob yctpolictee»), Tekyuiee coctosHue (nons «MHbopmauma o cetuy,
«MpoBepKa NOKPbLITUAY), KAOUN HeobXoauMble Ana pernctpauum B cetn LoRaWAN (nons «[aHHble gns
ABP», «JaHHble ana OTAA», «YnpaBaeHue Katodamm»), nor (none «BbiBog yCcTponcTea»).

I|I.L‘1Hd3c:pnaw-1;| L_G:HaHal:rpuﬁm LoRaWWAaM T*TEETEID Bera CE3 Azbic:| Russian ™
OaHHele ana ABP LaHHele ans OTAA YRpaEneHWe KNoYaM9
Device address: 0041011F  Device EUL: 3236323151377B0F T
Application session key: 1F003400323632313237470F546D 7940 Application EUL: fE05675153564531

6
Network session key:  3237470F323632311F00340051377B0F  Application key: 2D37730F000000002D37730F 35540 24F AL L e SN

WMhbopMauma ob yeTpolicTee WHbopMamMa o CceTH MNpoBEpKa NOKPEITHA

Mogens yoTpolicTaa: Bera CB3-1 CTaTyC NpMCoeAWHEHIA: B ceth Ka4ecTso oirHana: DDDU[I
Device address: CADDD114

Bpema ycrpoicTea (LUTC): 04.07.2018 09:57:53 314 Buamme BC: 0

TEpEHTHIHEIA CHETUMK NAKETOB:

Bepoua MO: VEGA SVE-01 1.0 () MprcoeAMHMTECA K CETH () MpoBepka nokpsITUA

BrlBOQ yCTPONCTES

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 1B00 000599 3C 56 00 00 AF 020000010101 A401

Send uplink frame

StartTx on freq: 864, 100

txDone

rxStart

rxStop

rxStart

rxstop

T complete: dr = 0, power = 1, uplink counter = 0, num retries = 1, time an air = 1811
Packet zent, total packets inBB 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

rxStart

rxStop

rxStart

rxstop

T complete: dr = 0, power = 1, uplink counter = 1, num retries = 1, time an air = 1811
Packet zent, total packets inBB 0

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

PucyHok 11 — Bknagka «MHbopmayma»
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3.4.2 ONNCAHUE NONEWN

3.4.2.1 «[JaHHble gna ABP» — oTobparkatoTca gaHHble HeobXoaAMMble ANA PerncTpaLmm cHeTYnKa B
cetu LoRaWAN B pexume aktnaumm ABP (Activation By Personalization).

3.4.2.2 «[laHHble ana OTAA» — oTobparkatoTcs AaHHble, HeobxoAnMble AN1A PEerucTpaLmm cHeT4mKa
B ceT LORaAWAN B pexxume aktusaumm OTAA (Over The Air Activation).

3.4.2.3 «YnpaBneHue Kao4amu» (He oTobparkaetcsa B pexume pabotbl «[pocToii») — no3sonser
M3MEHUTb 3aBOACKME KOUYM ANA PEerncTpauum cyeTynka B cetn (puc. 12), a TakxKe cOpocuTb Kaoum
06paTHO K 3aBOACKMM HACTPOMKaM.

Hamenenne kKnoued LoRaWAN

OTAA

AppEUT |0000000000000000]

Appkey |00000000000000000000000000000000

ABP

AppSkey |00000000000000000000000000000000
MwkSkKey |00000000000000000000000000000000

DevAddr |00000000

MpUMEHKTE | OTMeHa

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

3.4.2.4 «MHPopmaumsa o6 ycTponcTBe» — OTOOpaXKaloTcA AaHHble O MOAENU YCTPOMCTBA, BEPCUM
npowmnskn 1 spema B UTC (+0.00).

3.4.2.5 «O6bHOBUTb MNPOLUMBKY» — M03BOAAET BblOpPaTb (aiia NPOLMBKM C MKECTKOrO AUCKa
KOMMNbIOTEPA WM OCYLLECTBMTb €ro 3arpysky B cyeTyuKk. o 3aBeplueHuMn 3arpyskm (puc. 13) cyeTtuumk
OTKNOUYMTCA OT NPOrpammbl aBTOMaTUYECKU. AKTYalbHYIO BEPCUIO NMPOLUMBKM CHETYMKA MOMKHO CKayaTb C
camTa iotvega.com.

JBHOBNEHWE NPOLLKMBKN

Mepeaaqa NpoWWEKH. .,

PncyHoK 13 — OkHO «O6HOBNEHME NMPOLLUNBKNY

BHUMAHMUE! JaHHas GyHKUMA AOCTYMHA TONbKO B paMKax Npon3BOACTBEHHOrO npoLiecca.
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3.4.2.6 «MHboOpMaLMA O ceTu» — MOKa3biBaeT NOAKMAOYEH AU cYeTYMK K ceTn LoRaWAN u ero

agpec.
3.4.2.7 «pncoeauHUTLCA K CETU» — MPU HaXKaTUM CYeTYMK npucoegmHaeTca K cetm LoRaWAN

BbIbpaHHbIM paHee cnocobom pernctpauum (ABP nnm OTAA). Ecam cyeTumK yxKe 6bl1 NOAKIIOYEH K CeTH,
TO NPOU30MAET NepenoaKatUYeHme.

3.4.2.8 «MpoBepKa NOKpbITUA» (HE oTOOparkaeTcs B pexkume paboTbl «[1poCTOM») — NPU HaKaTUM
cYyeTynK otnpasnseTt B ceTb LORAWAN cneumnanbHbI CUrHan, B OTBET Ha KOTOPbIN ceTb coobuiaet emy
Ko/In4ecTBO 6a30BbIX CTAHUWUM, NPUHABLINX AAHHbIA CUTHAA M ero Kavectso (puc. 14). laHHaa PyHKLUMA
paboTaeT TONIbKO KOraa CHETYMK NPUCOEAMHEH K CETU.

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 ONMUCAHUE BKNAAKU «<HACTPOUKU LORAWAN »

3.5.1 OBLWWEE ONMNCAHUE
Bknapgka «HacTtpoliku LoORaWAN» no3BonseT BbIMONHWUTL HACTPOMKY Pa3IMYHbIX MAapPaMeTpoB CETU

LoRa (puc. 15).

I||.L1Hd:uo|:n~1au,u|ﬂ @RaHacrpoﬁm LoRaWaN uT BeTap Bera CB3

YaCTOTHEIA MNaEH:
Cnocof aKTUBALMN B CETK:

3anpawuKBEaTe NoATEEMHAEHWE!

ABTOMETHHECKOE YNPEBNEHWE CKOPOCTEKD:

OTKPEIBETE NEPS0OE NMPMEMHOE OKHO Yepes:

Janep#ra 1 Ha NOATEEMKASHWE NPMCOEAMHEHMA K CETH:

Konu4ecTeo NepenosTopos NakeTa:
MOWHOCTE NeEpeaaTYMKa:

CKOpOCTE NEPEAEYM:

RUE68

OTAA

C noaTeep#aEHWEN

Brn

1 cekyHaa
5 CeKyHA
3 paza

14 dBm

DRO 5F12 BW125

Asbik: Russian

- W3MEHHTE

PuncyHok 15 — Bknagka «HacTtpoliku LoRaWAN»

3.5.2 ONMUCAHUE NONEN

3.5.2.1 «YacToTHbIM NnaH»
Bbibop 4acToTHOro nnaHa No3BOAAET 3afaTb poccuiickuii RU868, esponeinckmin EU86E8 mau
NPOW3BO/IbHbIN YAaCTOTHbIN NAaH (puc. 16).

YacToTHEIA MNaH: MzZMEHUTE
Rl_g68
MpoK3BONEHEIA
PucyHoK 16 — Bbibop 4acTtoTHOro nnaHa
CyeTumKk noanepKMBaeT YacTOTHbIE NaaHbl, NpuBeaeHHble B Tabavue 3.
Tabnuua 3
YacToTHbIN nnau! KaHan YacroTta Moaynauusa
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
MpOon3BONbHbIM 3a4aéTca BpPYyYHYIO
1 Mo YMONYaHUIO CYETUYMK noadepXmMBaeT ABa HYaCTOTHbLIX MJlaHa U I'IpOVI3BOJ'IbeIVI, OJHaKO NnoJj 3aKa3

BO3MOXHa MOCTaBKa NPOLUMBOK MO ApYyrue YacToTHble nnaHbl (IN865, AS923, AU915, KR920, US915, KZ865)
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B vacTtoTHbIXx nnaHax EU868 u RU868 no ymonYyaHUIO aKTUBHbI TONbKO Te KaHa/bl, Ha KOTOPbIX
CYETUYMK OTnpaBAseT 3anpocbl Ha npucoegmHeHne K cett LoRaWAN (Join-kaHanbl). OcTanbHble KaHanbl,
KOTOpble CYETYMK MOMKET WMCMoNb3oBaTb, OyayT nepegaHbl ceTeBbiM cepBepom LoRaWAN Bo Bpems
npoleaypbl NPUCOeANHEHNA CHETYMKA K CETH.

Mpu Bbibope B none «4YactoTHbIM NAaH» 3HavyeHMA «[POU3BONbLHBLIAY HEOOXOAMMO BPY4YHYIO
NPONMCaTb 4acToTbl, KOTOPble cYeTYMK OyaeT Mcnonb3osaTtb. [1A 3TOro HeobXoAMMO HaKaTb KHOMKY
«M3MeHUTb», NOABUTCA OKHO «[TPOM3BO/NbHbIA YACTOTHbIA NAAH» ANA PefaKTUPOBAHMA YacTOT KaHANoB
(puc. 17).

YacToTa join kanana 1 (M) ] YacToTa kaHana 9 () 0
YacToTa join kanana 2 (M) ] YacToTa kaHana 10 (M) 0
YacToTa join kaHana 3 () ] YacToTa kanana 11 (M) ]
YacToTa kaHana 4 () ] YacToTa kaHana 12 (M) 0
YacToTa kaHana 5 (M) ] YacToTa kaHana 13 (M) 0
YacToTa kanana 6 () ] YacToTa kanana 14 (M) ]
YacToTa kaHana 7 () ] YacToTa kaHana 15 (M) 0
YacToTa kaHana & () ] YacToTa kaHana 16 (M) 0
YacToTa BTOpOro NPHMEMHOrD OKHE |EI| CrkopocTh BToporo npveMHoro okHa | DRO =
| ok |

PncyHoK 17 — OKHO «[1pon3BO/IbHbIA YAaCTOTHbIN NAaH»

MpoM3BONbHbIM YaCTOTHbIN NAaH NO3BOASAET 3a4aTh A0 16 KaHaNoB, a TaKXKe 4acToTy U CKOPOCTb
BTOPOro NPMEMHOro OKHa.

BHUMAHMUE! MMepBble TpX KaHafa M BTOPOe NPUEMHOE OKHO HeObXoAMMO HAcTpouTb B 0b6sA3aTeNbHOM
nopsaake, B NPOTMBHOM C/ydae NPOU3BO/IbHbLIN YAaCTOTHbIN N1aH ByaeT cuMTaTbCA NyCTbIM.

3.5.2.2 «Cnocob akTuBaLumM B ceTu» - 3aaaét cnocob aktueauum B cet LoRaWAN (ABP nnu OTAA).

3.5.2.3 «3anpawuBaTb noATBEpPXAeHME» — npu BbibOpe OTNPaBKM MNaKeTa [AaHHbIX C
NOATBEPXKAEHUEM CYETYMK OyaeT NOBTOPATb OTNPABKYy MNaKeTa [0 Tex MNop, MOKa He Noayyuut
noAateep:kaeHune oT ceteBoro cepsepa LoRaWAN, nnMbo noka He 3aKOHYMTCA KOIMYECTBO MEPErnoBTOpOB
naketa (cm. n.4.5.2.7). Ecnv noatsep:KaeHWe He HbI10 NONYYEHO, TO CYETYMK COXPAHUT BCE HAKOMNEHHbIE
NaKeTbl BO BHYTPEHHEWN NamATU 40 CNeAyoLero ceaHca CBssu.

BHUMAHMUE! Mpun BbibOpEe OTNpaBKM MNakeTa AaHHbIX 6€3 NoATBEP)KAEHMUA CYETYMK He OyaeT 3HaTb
[OCTaB/NeH NAKET UK HET.
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3.5.2.4 «ABTOMATM4YecKoe ynpaBneHue cKopocTbio (ADR)» — aKTUBMPYET B CYETYMKE aNroputm
aBTOMATMYECKOro ynpas/ieHMA CKOPOCTbIO nepefayn AaHHbIX €O CTopoHbl ceTn LoRaWAN. Yem Bbiwe
KayecTBO NPMHUMAEMOrO CEeTbIO CUTHAA, TEM BbllLe CKOPOCTb ByAeT yCTaHaBIMBATLCA HAa CYHETUYMKE.

ABTOMaETUYECKOE YNPAENEHWE CKOPOCTHID!

Btlkn

PuncyHok 18 — AktnBaumsa GyHKUMM «ABTOMATUYECKOE YNPaBAE€HME CKOPOCTbHO»

3.5.2.5 «OTKpbiBaTb NepBoe MNPUEMHOE OKHO 4epesd» (He oTobparkaeTcs B pexume paboThbl
«MpocToi») — 3a4a€T BpemMs, Yepes KOTOpoe CYETYMK OTKPOET NepBoe NPUEMHOE OKHO Noc/e nepenayn
oyepeaHoro naketa (puc. 19). Bropoe npuémHoe OKHO BcCerga OTKpbIBaeTca yepe3 1 cekyHay nocne
nepsoro.

1cexyHoa
2 CeKyHALI
3 CEKYHAR
4 cexyHAbI
5 CeKyHa

OTKPEIBSETE NEPEOE MPMEMHDE OKHO Yepes:
7 ceKyHL

3 cexyHa

9 ceKyHa

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 «3agepkKa 1 Ha noaTBepKAeHME NPUCOeANHEHUA K ceTu» (He oTobparkaeTca B perkmme
pabotbl «lpocTon») — 3a4aéT Bpems, Yepe3 KOTOpPOEe CYETYMK OTKpPOeT nepBoe NPUEMHOE OKHO AnA
nosyd4eHMa noaTBepXaeHmMa npucoeanHeHma K cetm LoRaWAN (puc. 20). Btopoe OKHO Bceraa
OTKpblBaeTcA Yepes 1 cekyHAy nocsie 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 BpeMeHU OTKPbITUS NEPBOro NPUEMHOIO OKHa
ONA NONYyYeHUNA NOATBEPKAEHMA NPUCOeaUHEHUA K CETU

3.5.2.7 «Konnuectso nepenoBTOPOB NakeTa» (He oTobparkaetca B pexume pabotbl «MpocToin») —
3343€ET KONMYECTBO NepernoBTOPOB OTNPABAEHUI NaKeTa AaHHbIX (puc. 21). Ecan dyHKUMA «3anpalimBaTb
NnoAaTBEPXKAEHUE» OTKAOYEHA, TO CYETYMK OyaeT OTNPaBAATb KaxKAbl MaKeT CTO/IbKO pa3, CKOJIbKO
YyKa3aHO B AaHHOW HacTpoike. Ecnn PyHKLMA «3anpallimMBaTb MOATBEPMKAEHME» BK/OYEHA, TO CYETUMK
bynet oTnpaBnATb NaKeTbl MOKA HE MOAYYUT NOATBEPNKAEHUE UM NOKA HE OTNPaBUT CTONbKO NAKETOB,
CKO/IbKO YKa3aHO B AaHHOM HaCTPOMKe.

1paz
2 paza
3 paza
4 paza
5 pas
6 pas
7 paz
KonM4ecTso NepenosToOpoE NakeTa: _
9 pas
10 paz
11 pas
12 pas
13 pas
14 pas
15 pas

PucyHok 21 — Bbibop KonnuecTsa nepenoBTOPOB OTNPABAEHUI NaKeTa
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3.5.2.8 «MolHOCTb nepegatynKka» (He oTobparkaetTca B pexume paboTtbl «lpoctoin») —
perynMpyeT MOLLHOCTb NepeaaTynKka cHeTYnKa Npu oTnpasBke naketos B ceTb LORaAWAN (puc. 22). [laHHas
HaCTPOMKa MOXeT 6bITb USMEHEHa CeTbHO.

2dBm
5 dBm
& dBm
14 dBEm
20 dEm

PucyHoK 22 — Bbibop moLwHOCTM NepeaaTymKka

3.5.2.9 «CKopocTb nepenaun» (He otobpaxkaetca B peume pabotbl «MpocToi») — perynmpyet
CKOpPOCTb Nepefiayn, Ha KOTOPOM CYETUYMK byaeT nepenasaTb nakeTbl B ceTb LORAWAN (puc. 23). aHHas
CKOPOCTb MOKET ObITb MU3MEHEHA CETbIO €CNM BK/toYeH anroputm ADR.

DROSF12 BwW125
DR1SF11BW125
DR2 SF10 BW 125
S—
DR4 SF& BW 125
DR5 SFFBW125

PuncyHoK 23 — Bbibop ckopocTu nepeaaym
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3.6 ONUCAHUE BKNAAKWN «<HACTPOWKN YCTPOUCTBA»

3.6.1 OBLLEE ONMNCAHUE

Bknagka «HacTpoikuM ycTpoicTBa» oOTOOparkaeT OCHOBHble MapamMeTpbl M HACTPOMKM
NOAKOYEHHOTO cYeTYmKa (puc. 24).

III.MHdJDDMaLMﬂ LeRaHacrpoiiki LoRaWAN 1“'EETap Bera CE3 Asbik:| Russian

TEK\_,I'LIJ.EE COCTOAHWE

TemnepaTypa: 28
3apAa baTapeu: 99
[AMaMeTp cHETHMKE: 15mmM
TEKYLLKME NOKASEAHWMA: 0.0687

HacTpolikn Nepeaaqn NoKasaHui

Mepurog Nnepeaaqy AaHHLIX: 1yac i

Mepuoa chopa aaHHex: 1yac i

Yacosoi nosAc: UTC+07:00 =
KoMaHAb

AKTMEMPOBETE PEXMM NOBEPKK

PucyHoOK 24 — BKknagKka «HacTpomnKuM ycTponcTea»

3.6.2 ONMUCAHUE NONEWN

3.6.2.1 «TeKylwee coCTOAHME» — OTOOpa)KaeT OCHOBHbIE TEKylME MNapameTpbl CYETYMKA
(Temnepatypa, 3apag 6atapeun, AMaMeTP CYETUMKA, TEKYLLME NOKA3aHMA).

3.6.2.2 «HacTpoikn nepegayM NoOKasaHW» — oOTOOpaXKaeT rpynny napameTpoB, KOTOpble
NO3BONAIOT MPOU3BECTU HACTPOMKY MEepMoaoB Mnepedadm U COXpaHEeHMA AaHHbIX, YAcOBOro noAca, no
KoTopomy byayT HaCTPOEHbI BHYTPEHHME Yacbl CHETUYMKA.

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

Mepunopg cbopa AaHHbIX BbIbMpaeTca u3 paga 1, 6, 12 n 24 yaca.

3.6.2.3 «KomaHabl» — oTobparkaeT KoMaHAbl YyNpaB/eHUA CYETYMKOM, KOTOpble peanin3oBaHbl B
BUAE KHOMOK.

KHOMKa «AKTMBMPOBATb PEXMM MOBEPKU» MEPEBOAUT CHETYMK B PEXUM MOBEPKU, MPU KOTOPOM
YyacToTa C/1Ief0BaHUA MMMYNbCOB Ha ONTUYECKOM MOPTY MPOMOPUMOHA/ZbHA PAcxXo4y BOAbI, NpolweaLen
yepes cyeTyMK. Bec ogHoro mmnynbca coctaBnfet 0,0001 kyb6. m. Peum MNOBEPKM aBTOMATUYECKM
BbIK/IIOYAETCA MNOC/Ie MPOXOXKAEHMA 4Yepe3 CYETYMK OAHOro KybuMyeckoro meTpa BOAbl C MOMEHTA
aKTUBaLUMK.
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3.7 HACTPOMKM CYHETYUKA NO YMONYAHMUIO

HacTpoiKkun cueTymKa no ymonyaHuio npmseaeHsl B Tabauue 4.

Tabnnua 4

Napametp 3HauyeHue
MNepuon nepesayn AaHHbIX 12 yacos
Mepuopa cbopa AaHHbIX BO BHYTPEHHEN NaMATU 12 yacos
Yacosown nosc UTC +03:00
Pexxmm nosepKku AKTMBMpPOBaAH
YacToTHbIM NnaH RU868
Cnocob akTnBaLuuu B ceTu OTAA
3anpawwnsaTb NOATBEPKAEHNE C noaTeepKaeHUeEM
ABTOMaTU4YeCKoe ynpasaeHune ckopoctbto (ADR) BkntoyeHo
MowHoCTb NepegaTymKa 14 pbm

Konunyectso NeEPENOBTOPOB OTNPABKK NaKeTa 3



4 NMPOTOKOJ1 OBMEHA OAHHbBIMW MO PAONOKAHANY C CETbIO
LORAWAN

4.1 NEPEAABAEMBDIE MAKETbl AAHHbIX

BHUMAHMUE! B nonnax, cocToalmx U3 HECKONIbKMX B6aliT, ncnonb3yeTcs nopaaok cnegoBaHus little endian.

4.1.1 NAKET C TEKYWWUWMU NOKASAHUAMMU
leHepupyeTca € 3a4aHHbIM NEpPUOAOM HakonaeHua n nepepaetca Ha LoRaWAN nopT 2 npwu
oyepesHOM BbIXOAEe CYETYMKA Ha €BA3b. CTPYKTypa cooblieHmA npuseaeHa B Tabnumue 5.

Tabnuua 5
Pasmep B 6aiTax OnucaHue nons
1 6anT Tvn nakeTa, ANA AaHHOro naketa = 1
1 6anT 3apsag 6aTapeu, %
1 6anT Temnepatypa, °C
Hanunume Bo3aeinCcTBUA BHELIHETO MArHUTHOTO NOASA
1 6ant 1 - 3admKcupoBaHo
0 — He 3apUKCUPOBAHO
Mpu3Hak 6N10KMPOBKM LMGPOBOro UHAMKATOPA
1 6ant 1 — umdpoBo MHAMKATOP 3a6NOKMPOBAH
0 — undposoit MHAUKaTOP pPa3bioKMpoBaH
4 6anTa Bpema dopmumposaHms naketa (unixtime UTC)
Mpu3HaK yTeukun (HeNpPepbIBHbIN Pacxos BOAbl B TEYEHME Yaca 06bEMOM MeHee
1 Gaiir 0,3 ky6.m)
1-vyTeuka
0 — Hopma
Mpu3HakK NpopbiBa (HenpepbIBHbLINA Pacxod BoAbl B TeueHWe Yaca obbemom b6onee
1 Gaiir 0,3 ky6.m)
1 -npopbiB
0 — Hopma
4 6anTa TeKyuwme nokasaHus (B Ky6.M yMHOXeHHbIX Ha 10 000)
HacTpoiika - noaTsep»kaeHne NakeTos
1 6ant 1 — BK/IlOYEHO
0 — BbIKNOYEHO
HacTpoiika — nepuog nepesayun AaHHbIX
1-1uyac
1 6ant 2 — 6 yacoB
3 —-12 vacos
4 —24 yaca
HacTtpoiika - Nepuog cbopa AaHHbIX BO BHYTPEHHEN NAaMATH
1-1uyac
1 6ant 2 — 6 yacoB
3 —12 vacos
4 —-24 yaca
2 GaiiTa YacoBow nosic, B MMHYTax (Hanpumep, AN MOCKOBCKOIo YacoBoro nosca +3 byaet

3HauyeHue 180). MoKeT NPUHMMATb OTPULATE/bHbIE 3HAYEH M.
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CyeTunmK MMeeT BCTPOEHHbIe Yacbl C KaneHAapem, BPemMs M [aTa Ha KOTOpbIX 3ajaeTca npu
NPOU3BOACTBE, a TaKKe MOryT ObiTb CKOPPEKTUPOBaHbl B npouecce 3Kcnayatauuu. ®dopmupoBaHue
MaKeToB C TEKYWMMWU AAHHbIMW MPOUCXOAUT B MOMEHTbl BPEMEHM, KpaTHble 3aJaHHOMY B HaCTPOMKax
nepuoay nepenayun AaHHbIX:

- oA nHTepBana 1 yac nepenatoTcA NOKA3aHUA Ha HAYaNo TEKYLLLero Yaca;

- AnA nHTepsaaa 6 4YacoBs nepeaaroTca NokasaHua Ha 00:00, 06:00, 12:00, 18:00;
- AnAa nHtepsana 12 yacos nepenatorca nokasaHma Ha 00:00, 12:00;

- ANA MHTepBana 24 Yyaca nepegatotca nokasaHuA Ha 00:00 TeKyLWmMX CYTOK.

Mpy popMMPOBAHMM NAKETOB YYUTbIBAETCA 3a4aHHbIN B HACTPOIMKAxX YaCoOBOM NOsC.

4.1.2 NAKET C 3ANMPOCOM KOPPEKTUPOBKW BPEMEHMU
MNepenaetca oguH pa3 B cyTkKM Ha LORaWAN nopT 4. CTpyKTypa coobuieHuns npuseaeHa B Tabanye

6.
Tabnuua 6
Pasmep B 6aiTax OnucaHue nons
1 6anT Tun nakeTa, 4NA AaHHOro naketa = 255
4 bainTa Bpemsa cueTuMKa Ha MOMEHT nepeaadn naketa (unixtime UTC)

Mocne nonyyeHUs nNakeTa [AHHOTO TUMA MPUIOXKEHWE MOMKET OTNPAaBUTb CYETUMKY MaKeT C
KOPPEeKTUPOBKOM BpeMeHM.

4.2 MTPUHUMAEMBIE NAKETbI AAHHbIX

4.2.1 NAKET C HACTPOUKAMM

MpuHumaeTca Ha LoORaWAN nopT 2. CTpyKTypa cooblueHns npueeaeHa B Tabanue 7.

Tabnnua 7
Pasmep B 6aiiTax OnucaHue nonsa
1 6aunT Tun nakeTa, A1A AaHHOTO nakera = 1
HacTpoiiKa - noatsepKaeHue NakeTos
1 6anT 1 — BK/IOYEHO
0 — BbIKNOYEHO
HacTpoiika — nepuog nepenaym AaHHbIX

1-1uvac
1 6anT 2 —6yacos
3 —-12 yacos
4 —-24 yaca
HacTpolika - MNepunog cbopa gaHHbIX BO BHYTPEHHEN NaMATH
1-1vac
1 6ant 2 —6yacos
3 -12vacos
4 —-24 yaca

YacoBolt Nosc, B MUHYTaxX (Hanpumep A8 MOCKOBCKOrO 4aCoBOro rnosca +3

2 banTa
6ynet 3HaYeHue 180). MoxeT NpUHUMaTb OTpULLATE/IbHbIE 3HAYEHUS.
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4.2.2 KOMAHAA PA3B/IOKUPOBKU LNOPOBOINO0 MHAUKATOPA (®YHKLIUA INNIEKTPOHHOM
MATHUTHOW NIOMBbI)

MpuHMmaeTca Ha LoRaWAN nopT 2. CTpyKTypa coobLieHns npmusegeHa B Tabanue 8.

Tabnuua 8
Pa3smep B 6aiiTax OnucaHue nonsa
1 6anT Tun nakeTa, 4NA AaHHOrO nakera = 2

4.2.3. NAKET C KOPPEKTUPOBKOW BPEMEHMU

MpuHumaeTca Ha LoORaWAN nopt 4. CTpyKTypa cooblueHns npuseaeHa B Tabanue 9.
Tabnuua 9
Pasmep B 6aiiTax OnucaHue nonsa
1 6aunT Tun nakeTa, 418 AaHHOIO nakera = 255
BennuunHa B cekyHAax, Ha KOTOPYIO HY»KHO CKOPPEKTMpPOBaTb Bpema. MoxeT

8 banT . .
6bITb NONOXUTENNbHOU NN OTPUUATE/IbHOU
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