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MounckoBoe ycTponcTBo LM-1 pa6oTaeT no TexHonormm
nepenayn gaHHbix LORAWAN nmeeT BCTPOEHHbIN
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DTOT OOKYMEHT MPUMEHWNM K Cneayowm yCTPOMCTBAM:

HasBaHune nuHenkmn HasBaHue ycTponcTea

OKOHeYHble yCTpONCTBa Bera LM-1

VicTopus pesun3nm

PeBusna [aTta Uma  KommeHTapum
01 01.06.2018 KEB [aTa cosnaHuns LOKYMeHTa
02 12.11.2018 KEB Menkue npaeku
VI3meHeHns NpoToKo1a O6MEHa, ONMUCaHKe HACTPOWKKN MO
03 24.12.2018 KEB BO3AYXY, MU3AMEHEHUS B TEXHNYECKUNX XapaKTEPUCTUKAX,
no6aBneH pasaen « MapKnMpoBKa»
04 03.04.2019 KEB Menkue npaBku
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HacTosliee pyKOBOACTBO pacrnpoOCTPaHAeTCs Ha NMOMCKOBOE yCTponcTBo Bera LM-1
(nanee — yctpomncTeo) npomnssoactea OOO «Bera-Ab6conoT» n onpeaenseT NopsaoK
YCTaHOBKM U MOLKJ/IIOYEHUS, @ TAKXKE COAEPKMUT KOMaHAbl YNpaBieHus 1 onucaHme
dYHKLMOHana.

PykoBOACTBO NpeaHasHayeHo Anst CrNeLmnanmcToB, O3HAKOMIEHHbIX C MpaBuaamMm
BbIMOJIHEHMS MOHTaXHbIX PaboT B 06/1aCTN PA3/IMYHOIO INEKTPOHHOTO U SNEKTPUYECKOTO
060pyAOBaAHMUS.

Ona ob6ecnevyeHus npaBuUIbHOrO (PYHKUMOHMPOBAHUS YCTaHOBKa U
HacTpoMKa yCTPOMCTBA OOJDKHbI OCYLLEeCTBNATbCSA
KBaNMpMLMPOBaHHbIMM CrieuannucTamm

4 PeBusuma N2 04 ot 03.04.2019
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OMUCAHWE YCTPOWCTBA

[TonckoBoe ycTponcTBo Bera LM-1 npefHasHavYeHO ANng onpeneneHus yria HaknoHa
O6beKTa, MONOXEHUS Ha YPOBHEM MOPS, Ha4Yana ABMXXEHNS U CBOMX KOOPAMHAT MO
cucTtemam rnobanbHom cnyTHMKoBom Hasuraumm INTOHACC n GPS, ¢ nocnenytowmm
HaKoMnaeHneM 1 nepepayven aTon nHbopmaumm B cetb LORaWAN nocpeaCcTBOM paanoCBs3mn
Ha YyacToTax AnanasoHa 860-1000 MTlwu,

[MOMCKOBOE YCTPOMCTBO MOXET ObITb MCMONB30OBAHO AN ObeCneyeHns OXpPaHbl U
NOWMCKa NtOH6LIX OOBEKTOB HA OrPAHUYEHHOM TEPPUTOPUK, NOKPbITOM ceTbito LORaWAN.

DNeMeHTOM NUTaHNS A9 yCTPONCTBA CNYXXUT 6aTapess EMKOCTbO 6400 MAY, Takxke
BO3MOXXEH BapMaHT NOCTaBKM C ABYyMs 6aTapesimum obLien eMKocTbio 12800 MAu.

HacTpolka yCTpOMCTBa ocyllecTBnseTCs yepes npunoxxeHne «Bera LoRaWAN
KOHOUrypaTop».

OYHKUMOHAN

Mounckosoe ycTponcTeo Bera LM-1 aBnseTcs ycTpomncTBOM Knacca A (no
knaccnodmkaumm LoRaWAN) n obecneumBaeT cneayowin GyHKLNOHAN:

nopaep>xka ADR (Adaptive Data Rate)

NoAAEP)KKa OTMNPaBKM MaKeTOB C MOATBEPXKAEHMEM (HacTpanBaeTcs)
JIBa pexunma paboTbl «[TOKoN» 1 «[IBMKeHME»

NpMBA3Ka onpeneneHns KOopAnNHaT KO BPEMEHM MO BHYTPEHHWM Yacam
BHEOYEpPEeLHOW BbIXOA Ha CBA3b NpW CpabaTbiBaHNM akCenepomeTpa
n3MepeHmne TeMnepaTypsbl

N3MepeHue 3apsaa BCTPOEHHOM 6aTapeun B %

©c O O O 0O O O
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MAPKNPOBKA

MapKkrMpoOBKa YCTPOMCTBa BbIMOJHEHA B BUAE HAK/IEMBAEMOW ISTUKETKW, KOTOpas
COLEPXKUT:
HavmeHoBaHWe n3nenus;
DevEUI,;
Mecsau v roa BbiNyCKa U3nenus;
o QR-kopa, copepxawmmn B cebe DevEUI ong aBTOMaTM3NpPOBaHHOIO y4yeTa.
DTWKeTKa pacnofiaraeTcs B TPeX MeCTax - Ha Koprnyce yCTPOMCTBA, B MacnopTe U Ha
YMaKOBOYHOWM KOPOOLKeE.
Kpome TOro, Ha ynakoOBOYHOW KOpPO6GKEe pacrnonaraetcs AOMONHUTENbHAs 3TUKETKA,
cofepalas:
o WHbopmaumio o BEpCUM BCTPOEHHOTO NMPOrPaMMHOro obecneyeHus;
o QR-kop, B KOTOpOoM copepxatca DevEUlI wn kawoun, Heobxoaumble Ans
perncrpaunm yctpomcTsea B cetn metogom OTAA.

o O O
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OCHOBHble
BctpoeHHas GPS-aHTeHHa na
BcTpoeHHbIV akcenepomeTp na
USB-nopT micro-USB, type B
[ana3oH paboymx TemnepaTtyp -40..+85 °C
BCTpoeHHbIV fJaTumK TeMmnepaTtypbl [a
To4YHOCTb onpeneneHns yrna HakioHa +1°
LoRaWAN
AppEui no ymonuyanuto 76656761204C4D31
Knacc yctponcTtesa LoORaWAN A
KonnyecTtBo kaHanos LoRa 16

YacTOTHbIM nnaH

RU868, EU868, IN865, AS923, AU915,
KR920, US915, KZ865, npon3BONbHbIN
(Ha ocHoBe EU868)

Cnoco6 aktuBaumm B cet LoRaWAN

ABP nnn OTAA

I'Iepmo,u BbIXOda Ha CBA3b

5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca

I_Iepvlo,u HaKomnmneHm4a daHHbIX

1, 5,15, 30 muHyT, 1, 6, 12 nnn 24 vaca

O6BbeM NaMaTU /19 HaKOMIEHUS NaKeToB

240 nakeToB

Twun aHTeHHbI LORa BHYTPEHHSAA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb pagMoCBa3m B MIOTHOM FrOPOLACKOMN 00 5 KM
[JanbHOCTb PaanOCBA3M B CE/IbCKON MECTHOCTM 00 15 km

MouwHOCTbL NepegaTymKa NoO YMOMYaHUIO

25 MBT (HacTpavBaeTcs)

MakcrmManbHas MOWHOCTb nepenatymka

100 mBT

NMuTaHue

EmMkocTb 6aTapeu

6400 MAY nnn 12800 MAY

[apaHTUMHOE YNCNO OTrpPaB/ieHHbIX YCTPONCTBOM
naKkeToB, HE MeHee

10000 wnan 20000

Kopnyc
Pa3mepsbl kopnyca 90 x 75 x40 mm
CteneHb 3aWmTbl KOpyca P67
KpenneHwne MarHUTHoe
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MHONKALKA YCTPOWUCTBA

Bera LM-1/ PykoBOACTBO MO 3aKCMyaTaumm

YCTPOWCTBO MMEET OAUH CBETOANOLHbBIN MHAMKATOP KPACHOTO LIBETA, PACMOIOXKEHHbIN
Ha nnate. MIHOMKaumMs NCNosib3yeTcs TONbKO Ha 3Tane akTuBaumm yctpomncTsea B cet LORaWAN.
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CuvrHan nHagukaTopa

O

3HayeHune

Cepus KOPOTKMX
BCMblLLIEK

OnHa onvHHasg
BCrMbILLKA

D G IS Tpw AMHHDIX BCMbILIKY

MOoéT npouecc npncoeamHeHms K ceTu

YCTPOMCTBO yCNewHo npucoeanHeHo
K CETU U B aKTUBHOM peXunme

[MonbITKa NpUcoeanHeHUs
OKOHYMNACh HEYAAYEN UK NePExXos, B
pexxmnm «Cknag»

Mpn HeymayHoOW nonbiTKe

NPUCOEANHUTBCSA K
aBTOMAaTUYECKU NMepexoanT B pexxum «Cknag»

ceTu YCTPOMUCTBO
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MEPBbIN 3AMNYCK

MounckoBoe yCTponcTBo Bera LM-1 pa6boTaeT OT BCTPOEHHOM 6aTapeun, KOTOPYHO HYXHO
NOAK/IOYNTL Nepen HayaloM paboThl K pasbeMy MMUTaHMa Ha nnate. YcTponcTeo Bera LM-1
6400 MAY nMeeT OfHY 6aTapeto, KOTOPYKO MOXXHO MOAKAOUYMTb K TIO6OMY 13 OABYX Pa3beMOB
Ha nnaTte. Ons ycTtponcTsea Bera LM-1 12800 MAY HeO6XOAMMO NOOKMOUYNTL [iBE BaTapeun K ABYM
pasbeMaM.
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YcTponcTtso Bera LM-1 nogaep»xuBaeT ABa cnocoba akTuBaumm B cetn LoORaWAN — ABP
mnn OTAA. BbibpaTb OAMH M3 CNOCOH60B MOXHO C MOMOLbo nporpammel «Vega LoRaWAN
Configurator» (cm. pa3aen 4).

1. Cnoco6 ABP. lMocne HakaTusi Ha KHOMKY 3anycka, YCTPOMCTBO Cpasy HavMHaeT
paboTaTb B pexXmme « AKTUBHbINY.

2. Cnoco6 OTAA. lMocne HaxaTus Ha KHOMKY 3amycka, YCTPOMCTBO OCYLIECTBUT TPU
MOMNbITKN NPUCOEONHEHUS K CETU B 3aaHHOM MNPW HACTPOMKE YaCTOTHOM Amana3oHe. [lpu
NONy4YeHUN noATBepxAeHUs akTuBaumm B ceTu LORaWAN, yCTpomcTBO nopacT curHan
MHOVMKATOPOM (CBeYeHMEe B TeyeHne 3 CeKyHA) 1 nepenmeT B pexxmm «AKTUBHbIN». Ecnn Bce
MOMbITKM OKAaXyTCs HeyAa4HbIMK, YCTPOMCTBO MNPOAO/IKUT HaKOMNEHMe AaHHbIX U OyaeT
OCYLLEeCTBNATb NOMbITKN MPUCOEOMHEHNS K CETM pa3 B 6 YacoB.

[MNepeBeCTn yCTPOMUCTBO M3 «AKTMBHOIO» pexmma obpaTHO B pexmnm «Cknag» MOXHO
NpWY NOMOLLM ONINTENbHOIO HaXaTMS Ha KHOMKY 3anycka (bonee 5 cekyHa).

PeBunsms Ne 04 ot 03.04.2019 9
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KHonka 3arnycCkKa Ha
nnarte
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Bera LM-1/ PykoBOACTBO MO 3KCMayaTaLmm o Beaa

OMMNCAHUE MOAPEXWNMOB PABOTHI

MounckoBoe ycCTpomcTBO Bera LM-1 mmeeT agBa noapexunma paboTbl - «[lTokom» u
«[1BMXKEeHME».

MepekntoyeHne Mexay PeXmMmaMm OCYLLECTBASETCS aBTOMATUYECKM MO CUrHanam
BCTPOEHHOro akcenepomeTpa. [lepexon u3 pexunma «[okor» B pexunm «BuKeHne»
OCYLLECTBASETCS He3aMeA/IUTENIbHO, B MOMEHT OUKCaUuMM ABUMXKEHUS aKCENEPOMETPOM.
Mepexon m3 pexuma «[BmxeHue» B pexunm «[MoKom» MNpOUCXOAMT mnocne ABYX MWHYT
OTCYTCTBUS ABMXKEHMS.

[ns Kaxxporo ns Aeyx nogpexummon B nporpamme «Vega LoRaWAN Configurator» (cm.
pasfaen 4) oTAeNbHO HAaCTPanBalOTCA NEPUOAbI HAKOMIEHWS U Nepenayn AaHHbIX.

KpOMe TOro, €Ctb BO3MOXHOCTb HAaCTPOWUTb OTIMPaBKY TPEBOXHOIO CoO0bLEHMS rnpv
nepexone 13 nogpexmma «[lokon» B MnoApeEXNM «J1BMxKEHME»,

PeBunsms Ne 04 ot 03.04.2019 1



@ Beaa Bera LM-1/ PykoBOACTBO MO aKCMayaTaLmm

NMOAKTKOYEHWE MO USB

YcTponcTBo Bera LM-1 MOXeT HacTpamBaTbCs C MOMOLLbIO Nporpammel «Vega LoORaWAN
Configurator» (cMm. pasgen 4) npu NOAKNOYEHNN K KOMMbtoTepy no USB.
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Mepen NepBbIM MOAKIOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOOBXOAMMO YCTaHOBUTH
apaveep onga COM-nopTta stsw-stm32102, KOTOpbIM MOXXHO CKadaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe NoaBUTCS OKHO YCTaHOBLUMKA:

i’ Virtual Com port driver V1.4.0 - InstallShield Wizard x|

Waelcome to the InstallShield Wizard for
Virtual Com port driver V1.4.0

. The Installshield(R) Wizard wil install Virtual Com port driver
V1.4.0 on your computer. To continue, dick Mext.

WARNIMG: This program is protected by copyright law and
international treaties,

Cancel |

B 3TOM OKHe HyXHO HaxaTb KHomMky Next, 3atem Install, nocne yero HayHETCSH
YCTaHOBKA. [10 OKOHYaHWM MOSABUTCS OKHO YCMELIHOrrO 3aBepLUEHNS YCTAaHOBKMU:

< Back
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i':_-g Virtual Com port driver V1.4.0 - InstallShield Wizard |

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed virtual Com
port driver V1.4.0., Click Finish to exit the wizard.

Cancel |

lMocne HaxaTus Finish gpanBep roToB K paboTe, - MOXXHO NOAKAOYaTb YCTPOMUCTBO MO

USB.

PeBunsms Ne 04 ot 03.04.2019 13
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Bera LM-1/ PykoBOACTBO MO 3aKCMyaTaumm

Mporpamma «Vega LoRaWAN Configurator» (nanee — koHpuUrypaTop) npefHasHayeHa
015 HACTPOMKM yCcTpomncTsa Yepes USB.

KoHdurypatop mmeeT OBa pexmma padoTbl — «[IpocTom» mn «3kcnepTt». B pexunme
«[MpocTom» [OCTYMHbI TOIBKO OCHOBHbIE HACTPOMKMK, B PEXMME «IKCNepT» OCHOBHbIE
HACTPOWMKM, pacClUMPEHHbIE HACTPOWMKN 1 BOSMOXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUrHana oT
6a30BbIX CTaHUMN. [lanee paccMaTpmBaeTCs paboTa NPOrpamMmbl B peXMME « IKCNepT».

MHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKMW. [lpu 3anycke
NCcnonHseMoro ¢arna NosBASETCS OKHO PaboTbl C NPOrPaMMONn.

3 -10] x|
B E a a I||.HH¢opMaLLMq I-O.RaHav:rpoﬁm LoRaWw AN T“Bera CH-11 Asbi:| Russian ~
A B C O N W T [OaHHele ana ABP lanHble ana OTAA YNpaBneHme Kkoyama
Pexoam;
SkanepT - Device address: Device EUL: MSMEHWTE KAIOUM
Mofens ycTpoiicTea Application session key: Application EUT:
. _— COPOCMTE KIO4M K SEB0ACKHN
Bera CM-11 - Network session key: Application key:
&HDD.K_HIQHMTI:E‘F! Wroprawma ob ycTpoiicTee WHdopMaLma o ceTi MpoBEpKa NoKpeEITHA
T Moaens ycTpoiicTea: CTaTyC NPUCOEAMHEHIA: (e e e TeE Illll

Bpems ycTpoiicTsa (UTC):
Bepaar MO:

Device address:

FapaHTHIAHEI CHETYMK NEKETOE:

Burgumiix BC:

&Oﬁnosmrb MPOLWMBKY (t-!)l'lpmcoenmnmmcﬂ K CETH (:-I)I'Iposepr(a MOKPBITHMA

BeiBoa ycTpoicTea

Q¥ Monyunts HacTpoliku

o TIpHMEHUTE HACTPON

MeHiO cneBa MO3BONIIET MEPEKNOYATLCS Mexay pPexuMamum paboTbl NPOrpamMmbl
«[MpocTom» 1 «IKCnepT», BblIbMpaTb MOAENb YCTPOMCTBA, OCYLLECTBASATH MOAKIOYEHME K
YCTPOWCTBY WAN OTKIKOUYNTLCS OT HErO, MOAYyYaTb U MPUMEHSITb HACTPOMKM.

OKHO NporpamMmmbl COAEPXUT TPU BKIAAKM — MHPOpMaums, HacTponkm LORaWAN u
HACTPOWKM YCTPOMNCTBA.

B npaBOM BepXHEM Yry HaxOAMUTCS MEHIO BbiGOpa A3bika.
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MNOAKNKOYEHUE K YCTPONCTBY

Ona nogkntovyeHns K yCTpOﬁCTBy HEOH6XOAMMO BbIMONHUTb cnegyrouwmne waru:

1. MoakntounTtb USB-Kabenb K yCTPONCTBY.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTb KHOMKy «[MOoAKIOUYNTLCA» B MEHIO CNEBA.

[MporpaMma aBTOMATUYECKM pacnoO3HaeT TUMN YCTPOMCTBA, M MEHIO BbIBOpa YCTPOMCTBA
CTaHEeT HEAKTMBHbIM.

F Bera LoRaWAN konduryparop — m} X

E Eea IlI.HH(bODHELIMH L{gl:RaHaCrDDljiKM LoRawAN ﬂTLM-l Aseik: Russian ¥

A B C O N KT

laHHeie anA ABP AaHHeie ans OTAA YnpasneHne Knosata
Pesxum:
Skcnept - Device address: 00510135 Device ELIT: 3236323167375B15 T ——
Mogene ycTpoiicTea Application session key: 35002400323632313237471564607946 Application EUL: 76656701204C4D31
. . CEpOCHTE KMKOUM K 33B0ACKMM
Bera LM-1 Network session key: 32374715323632313500240067375B 15 Application key: 073763150000000007376315035A1253
Fronmniountoca Wrdopmaiya of yoTpoiicTee WrdopmaLma o ceth MpoEepia NokpeITHa
W OTKAOUATLER Moaene \,'trp“oﬁcrsa: Bera LM-1 CTaTyC NpUCOSAMHEHIA: B cet KauecTeo cirHana: l:l|:||:|[||]
Bpema ycTpoiAcTBa (UTC): 31.10.2018 06:27:34 Device address: 04406EDB
. P . Buanmelx BC: 0
Bepoua MNO: VEGA LM-10.3 FapaHTHMAHGEIA CHETHMK NaKETOE: 5043
L OFHOBMTE NPOWMEKY () NpucoeanAMTECA K caTH {e)posepka nokpeTua

BelB0A YCTPOWRCTES

txDone

rStart

rxStop

rxStart

tDone

rxStart

rxStop

ryStart

rxStop

------------- Joined to network-—————

Generate current data packet with time: 31.10.18 6:27:2

It's time to send data

Send packet: 01 00 36 46 D3 56 19 0167 03 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Send uplink frame

StartTx on freq: 889, 100

txDone

rStart

rxStop

rxStart

rxStop

Tx complete: dr =0, power = 0, uplink counter = 0, num retries = 1, time on air = 2139
Packet sent, total packets in BB 0

Recv ack: size 0, rssi -88, snr 31, rx window 2, downlink counter 0
Position not found, stop GNSS receiver

Generate current data packet with time: 31.10.18 6:27:29

Q¥ lonyuTs HacTpoiin

W TpHMEHUTE HaCTpalin

[na CcuMTbIBaHMS HACTPOEK C YCTPOMCTBA HYXHO HaxaTb KHOMKY «[lonyunTb
HaCTPOWKM», 4O 3TOFO MOMEHTA B MPOrpamMme 6yyT OTO6PaXaTbCs HACTPOMKM MO YMOMYAHUIO
WK C MOCNefHero NOAKIYEHHOrO yCTPOMCTBA.

Mocne BHeCeHUS HEOOXOAMMbIX UM3MEHEHUM B HACTPOWMKW, CnedyeT HaXaTb KHOMKY
«[MPUMEHNTb HACTPOMKM» W TONbKO MNOTOM OTKAKYATbCS OT YCTPOMCTBA KHOMKOM
«OTKNOYNTLCSY.
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BKNAOKA «MHOOPMALUA»

Bknagka «VHbopmauma» oTtobpaxkaeT MHPOpMaLMIO 06 YCTPOWCTBE, €ro Tekyliee
COCTOSIHME, a TaKXe AaHHble, Heo6xoaMMble ONa perncTpaunm yctpomcrtesa B8 LORaWAN ceTw.

|||.l-‘IH¢10|:mauun L_{?:RaHatrpoﬁm LoRaWAaM NTLM-I Aswik:| Russian ¥
[aHHbie ana ABP laHHbie ana OTAA ¥YNpaBneH1e KnoHami

Device address: 00510135 Device EUL: 3236323167376B15 e

Application session key: 3500240032363231323747 15649607946 Application EUL: 76656761204C4D31 =

i

Network session key:  32374715323532313500240067376815  Application key: 0737631500000000073763 1503541253 DOCHT: KIROHM I SAROACO,
WHopmaLys ob ycTpoiicTee WHbopMaLms o ceTu MNpoBepka NoKPEITHA

Mogens yocTpoitcTEa: Bera LM-1 CTaTyC NPUCoeAHHEHHA! B cetn KauecTBo oMrHana: l:l[]D[]I]

Bpema ycTpoiicTea (UTC): 31.10.2013 06:27:34 Device address: 04406EDE

Bepaus MNO: VEGALM-10.3 MapaHTHIHEIA C4ETYMK NaKETOE: 5043 Bunumsix BC: &

&OGHUBMTb MPOLWKBKY () MpucosamnmrTeea K ceTh () Mposepka nokpeTa

BbiBOA YCTPOHCTER

tDone

rxStart

rxStop

rxStart

tDone

rxStart

rxStop

rxStart

rxStop

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

Generate current data packet with time: 31.10.18 6:27:2

It's time to send data

Send packet: 01 00 36 4B D9 58 19 01 6703 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Send uplink frame

StartTx on freq: 869.100

tDone

rxStart

rxStop

rxStart

rxStop

Tx complete: dr = 0, power = 0, uplink counter = 0, num retries = 1, time on air = 2135
Packet sent, total packets in BB 0

Recv adk: size 0, rssi -88, snr 31, rx window 2, downlink counter 0
Pasition not found, stop GNSS receiver

Generate current data packet with time: 31,10, 18 6:27:29

HDaHHble gna ABP - oTo6paxaloTCcsd [AOaHHble, HEOOXOAMMblE ANd pPerncrpaumm
ycTpomncTea B cet LoORaWAN B pexunme akTmBaumm ABP (Activation By Personalization).

DaHHble ana OTAA - oTo6paxkaloTca AaHHble, HeobXxoAMMble AN PerncTpaumm
ycTpomncTea B ceT LoORaWAN B pexunme aktmeaumm OTAA (Over The Air Activation).

YnpaBneHue knovamm (He oTobparkaeTcs B pexmnme «[1pocTom») — MoO3BONSET U3MEHUTL
3aBOACKME KIOUWM NS perncTpaumm yCTPOMCTBa B CETH, a TaKKe COHPOCUTL KITKOUM O6paTHO K
3aBOLACKMM HAaCTPOMKaM.

NHpopmauua 06 yCcTponcTBe — KOHOUIypaTOp CUYMTbIBAET MHPOPMALMIO O MOAENM
YCTPOWCTBA, €ro rMpoLWWMBKE U ABTOMATUYECKM KOPPEKTUPYET BpemMs YCTPOMCTBA Mpwu
NOAK/IIOYEHUN K HEMY.

O6HOBUTb MPOLWMBKY — MNO3BONSET Bbi6paTb daln MPOWMBKM C XECTKOro AMcCKa
KOMMbIOTEPA WM OCYLLECTBUTb €ro 3arpy3ky B YCTPOMUCTBO. [lo 3aBepllieHWU 3arpysku
YCTPOWCTBO OTK/IIOYUTCH OT KOHOUIypaTOpa aBTOMATUYECKU. AKTYasIbHYIO BEPCUIO MPOLLMBKMN
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.
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OBHOBNEHKME NPOLLKMBKN

Mepenaqa NPoLWMEKH. .,

MHdopmauma o ceTu — nokasbiBaeT, MOLKMOYEHO NN YCTPOUCTBO K ceTn LORaWAN wu
ero agpec.

MpncoeanHUTLCA K CeTU — BbiNONHAET npucoeanHeHme K cetm LoRaWAN BbibpaHHbIM
paHee cnoco6om ABP mnn OTAA. Ecnn yCTpOMCTBO y)Ke MOAKIOYEHO K CEeTU, MPOMU3ONAET
nepenoaKItoveHME.

MpoBepka NOKpbITUS (He OTOb6parkaeTCs B pexmme «[1pOCTOM») — MpU HakaTuu,
ycTponcTtBo oTnpasnsgeT B LORaWAN ceTb cneumanbHbii CUrHan, B OTBET Ha KOTOPbLIN CETb
COObLAET eMy KOMYECTBO 6A30BbIX CTAHLUMN, MPUHSBLUMX AAHHbIM CUTHAN M KAYeCTBO CUTHana.
[laHHag KHOMKa paboTaeT TONIbKO KOrAa yCTPOMCTBO NPUCOEANHEHO K CETH.

MpoBEpKa NoKpEITHA
KauecTED cUrHana: ..lll

Buammenx BC: 2

{t9) Mposepra nokpeTA

BbiBOg ycTpomcTBa (He oOTo6paxaeTca B pexume «[1poCTom») — MOHUTOPUHT
COCTOSIHWUSI YCTPOMCTBA, BCE CObbITUS B peasibHOM BPEMEHW BbIBOAATCS Ha SKPaAH.
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BKJTAOKA «HACTPOMKM LORAWAN>»

Bknagka «HacTtponkn LoRaWAN» no3BonsieT BbIMOAHWTb HACTPOWKY PasfNYHbIX
napameTpos ceTh LoRa.

|||.L1Hd30pnaumq LERaHacrpoﬁm LoRaWWaN uTLM-l Azeik:| Russian ¥

YacToTHBIA nnaH: RUBEE A WzmeHNTE

Cniocofl aKTUBALMA B CETH: OTAA -
3anpawnBaTe NoATEEpHAEHHE! Bes noaTeEep#AEHUA 7
ABTOMaTHYECKOE YNPAENEHWE CKODOCTHIO: Bin i
OTKpBIBATE NEPEOE MPUEMHOE OKHO YEpes: 1cexkyHoa v
Jagep#ra 1Ha nodTEEpHAEHHE NPMO0EAMHEHWA K CETH: 5 CEKYHA e
Konv4ecTso NepenosToOpoE NaKkeTa: 1pas =
MOoWHOCTE NepeaaTYMKE: 14 dBmi -

CKOpOCTb NEpeaaqH: DRO SF12 BW125 =

YacTOTHbIN NNaH — NO3BOASET BbIOPATb OAMH M3 YACTOTHbIX MNAHOB, MMEIOLLUMXCS Ha
YCTPOWCTBE WM 33a[aTb /IPOU3BOJIbHbLI YaCTOTHbLIN MnaH. [1pOn3BOSbHbLIM YaCTOTHbIM MaH
bYyHKUMOHMPYeET Ha 6a3e 4acTOTHOro nnaHa EU-868.

RU_858

MpoM3BONEHEIA

[ToncKkoBOE YCTPOWCTBO MOAAEPKMBAET ClefytoLme YaCTOTHbIE MaHbI:

YacToTHbIN nnaH? KaHan YacToTa Moaynsums
1 868.1 MultiSF 125 kHz
EU-868 2 868.3 Mult?SF 125 kHz
3 868.5 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
[Mpown3BonbHbLIN 3a0aéTcsa BPYUHYIO

B yacToTHbIX NnaHax EU_868 n RU_868 no ymonyaHuto akTMBHbI TONbKO T€ KaHasbl, Ha
KOTOPbIX YCTPOMCTBO OTMPABASET 3amnpoCbl Ha npucoeanHeHne K ceTu (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOpble YCTPOMUCTBO AO/MHKHO WMCMONb30BaTb MOryT ObiTb NepenaHbl
ceteBbiIM LORaWAN cepBepoM BO BpeMs npoLenypbl MPUCOELUHEHUS YCTPONCTBA K CETU.

1Mo ymMon4yaHWio yCTPONCTBO MNOALEPKMBAET [Ba YaCTOTHbIX MaHa 1N MPOWU3BOJbHbIN, OIHAKO BO3MOXHa
NOCTaBKa NPOLLMBOK NOA4 APYTMe YaCTOTHbIE MiaHbl Mo 3akas: IN865, AS923, AU915, KR920, US915, KZ865
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Mpn Bbi6GOpEe B nose «YacTOTHbIM MaaH» 3HavyeHUs «[1POM3BONBbHLINY HEOOXOAMMO
BPYYHYHO MPOMNMCaTh YaCcTOTbl, KOTOPbIE YCTPONCTBO 6yAeT NCMONb30BaTb. [N 3TOro Hy»XHO
HaXaTb KHOMKY «/3MeHUTb», MOSABUTCH OKHO peLaKTUPOBaHUS YaCTOT KaHaNoB:

MpouzecneHEIR Y3CTOTHEIA NAaH
YacToTa join kanana 1 (M) |[J| YacToTa kaHana 3 (M) 0
YacToTa join kaHana 2 (M) ] YacToTa kanana 10 (M) ]
YacToTa join kanana 3 (M) i} YacToTa kaHana 11 (M) 0
YacToTa kaHana 4 () i} YacToTa kaHana 12 (M) 0
YacToTa kaHana 5 () 0 YacToTa kaHana 13 (M) 0
YacToTa kanana 6 () ] YacToTa kanana 14 (M) ]
YacToTa kaHana 7 (M) i} YacToTa kaHana 15 (M) 0
YacToTa kaHana 8 () i} YacToTa kaHana 16 () 0
YacToTa BTOpOro NPMEMHOra OKHE a CKOpOCTE BTOPOra NpHeMHoro okHa | DRO =
| ok |

JaHHbIM YaCTOTHbIM NaaH NO3BOASET 3a4aTh A0 16 KaHaNoOB, a TakXe YaCTOTYy M CKOPOCTb
BTOPOro NPMEMHOIO OKHa.

MepBble TPy KaHana n BTopoe NPUEMHOE OKHO HEO6XOAMMO HACTPOMUTL B
o6s3aTeNlbHOM MOpsiAKe, MHayYe MNPOM3BOJIbHbIA 4YaCTOTHbIX NNaH 6yper
CUMTaATbLCS NYCTbIM

Cnoco6 akTMBaLuun B CeTU — 3aJa€T cnocob akTuBauum B ceTu: ABP nnm OTAA.

Crocof aKTMBALMK B CETH: OTAA ‘

ABP

3anpalwmnBaTbh NOATBEPXKAEHUE — MPU BbIOOPE OTMPABKM MakKeTa C NOATBEPXKAEHUEM,
YCTPOWCTBO 6yEeT MOBTOPATb OTMPABKY MakeTa O TeX Nop, MoKa He NoNy4YnT NOATBEPXKAEHME
OT cepBepa, B0 MoKa He 3aKOHYUTCA «KoNMnMyecTBO NepernoBTOPOB NMakeTa» (CM. Janee). Ecnu
noaTBEP)KAEHME He 6bINIO NOSTYHYEHO, MOAEM COXPAHSIET BCE HAaKOM/IEHHbIE NAKeTbl B MamMATV 10
cnefytoLLero ceaHca CBSi3u.

3anpalMEaTE NOATEEDHAEHHME: C noaTEEpHAEHHWEM ‘

Bes noaTEEMMHAEHNA

Mpwu BbI6Ope OTNpaBKK NaKeTa 6e3 NOATBEPXKAEHUS, MOLAEM He 6yaeT
3HaTb, LOCTaBJIEH NAaKeT WU HeT

PeBunsms Ne 04 ot 03.04.2019 19



@I Beaa Bera LM-1/ PykoBOACTBO MO 3KcMayaTaumm
u A B C O 11 ©O T

ABTOMaTM4yeckoe ynpaBneHune ckopocTtbio (ADR) — paHHas onums akTMBMpYeT B
YCTPOWCTBE aNrOPUTM aBTOMATUYECKOro YrMpaB/IEHUS CKOPOCTbIO nepefadn AaHHbIX CO
CTOPOHbI ceTeBOro cepsepa LoRaWAN. Yem Bbile Ka4eCTBO NMPUHMMAEMOrO CETbIO CUIHanNa,
TEeM BbllLE CKOPOCTb 6YAET YCTAaHABAMBATLCSA Ha YCTPOMCTBE. JJaHHYIO ONuMIO peKoMeHayeTCs
BKJIIOYATb TOJIbKO Ha CTaLMOHAPHO YCTAHOBNEHHbIX YCTPOWCTBAX.

Beikn

OTKpbIBaTb NepBoOe NPUEMHOE OKHO Yepes (He OTobpaXaeTcs B pexmme «1pocTomn») —
3a43€T Bpems, Yyepes KOTOPOe YCTPOMCTBO OTKPOET NepBoe NPUEMHOE OKHO NOocChe nepeaaym
oyepeaHoro naketa. Bropoe nprémHoe OKHO Bceraa OTKpbiBaeTCs yepes 1 cekyHAay nochne
nepBoro.

1cekyHaa
2 CBKyHABI
3 CeKyHAbI
4 CeKyHARI

5 cekyHa

CITEpPBIEETE NEPEOES MPUEMHOE OKHO YEpEes! & CEeKYHA
7 eKyHa
8 CeKyHa
9 cexyHA
10 cekyHA
11 cekyHa
12 cekyHA
13 cekyHA
14 cexyHa

15 cekyHA

3agepxka 1 Ha NOATBEPXKAEHME NPUCOEONHEHUS K CETU (HE OTOBPAXKAETCA B pexunme
«[pocTom») — 3a0aéT BpemMs, Yepe3 KOTOpOe YCTPONCTBO OTKPOET NepBoe NMPUEMHOE OKHO
ONg NonyyYeHus NoATBepAeHus npucoeanHeHuns Kk ceth LoORaWAN npu paboTte B pexume
npucoennHeHns OTAA. BTopoe OKHO BCerfa OTKpbIBaeTCs Yepes 1 cekyHay Nocse nepBoro.
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1 cexyHaa
2 CBKyHABI
3 CEKYHAbBI
4 CeKyHARI
5 cekyHa
5 ceKyHA
7 eKyHa

Janepka 1 Ha NOATESMHAEHME NOMCOEAMHEHWA K CETH: 8 cexyHa

9 cexyHA

10 cekyHA
11 cekyHa
12 cekyHA
13 cekyHA
14 cexyHa

15 cekyHA

KonnuyectBo nepenoBTOPOB nakeTa (He oTobpaxaeTcs B pexxmme «[1pocTtom») — ecnm
dYHKUMA «3anpalimBaTb MOATBEPXKAEHME» OTKNOYEHA, YCTPONCTBO MPOCTO OyAeT OTNPaBAsATh
KaXObl MakeT CTOJIbKO pa3, CKOMbKO YKa3aHO B AAaHHOM HacTpouke. Ecnn «3anpalimBaTb
NOATBEPXKAEHNE» BKKOYEHO, YCTPOWCTBO 6yAeT OTNPaBAATb MaKeTbl MOKa He MNonyyuT
NOATBEPXKAEHNE UM MOKA HEe OTMNPaBUT CTONIbKO MAKETOB, CKOJIbKO YKa3aHO B AaHHOWM
HaCTpoOWKe.

1pas
2paza
3 paza
4 paza
5 pas
o pas
7 paz
KonM4ecTBo NEpENoBTOPOE NakeTa:
9 pas
10 paz
11l paz
12 paz
13 paz
14 pas

15 paz

MowHoCTb nepepatumka (He oTobpaxaeTcsa B pexmme «[pocTom») — perynmpyeTcs
MOLLHOCTb nepefaTyMka YCTPOWCTBa Mnpu OTnpaBke naketoB B ceTb LORaWAN. [laHHas
HACTPOMKa MOXET ObITb M3MEHEHA CETbIO.
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MowHocTE nepefaTHHKD:

Bera LM-1/ PykoBOACTBO MO 3aKCMyaTaumm

2 dBm
5 dBm
3 dEm

14 dBm
20 dBm

11 dBEm

CkopocTb nepepaum (He OTObGpaxaeTcs B pexmme «[lpocTom») — perynmpyeTcs
CKOPOCTb Mepenayun, Ha KOTOpOM yCTPOMCTBO 6yneT nepenaBaTb NakeTbl B ceTb LoRaWAN.
[laHHas CKOPOCTb MOXKET 6bITb MU3MEHEHA CETbIO, eCNK BKAOYeH anropuTm ADR.

CKOpOCTE MepenadqH:

22

DRO SF12BW125
DR15F11BW125
DR2 SF10BW125

DR4 5F3 BW 125
DR5 SF7 BW 125

DR.3 5F9 BW 125
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BKNAOKA «BETA LM-1»

Bknagka «Bera LM-1» conoep>XMT HaCTPOMKM NOAKIIOHEHHOIO YCTPOMCTBA.

Ill.HHdJDDNaLU-ﬂﬂ L:{:::RaHav:rpoﬁm LoRaWWaM “TLM—l Asbik:| Russian =
Terylles COCTOAHWE

Temnepatypa: 27

3apaa baTapem: 1]

CoCTOAHWE ASTHMKE ABHMEHWA: Mokoit

CoCToAHWE HABMMELMOHHOMO MPMEMHIKE! Brikn

LupoTa: a

HonroTa: a

BMAWMBIX CYTHUKOE:! o]

Mcnone3yemerx cnyTHAKOE: a

¥ron oTKNoOHEHWA 0T BEPTHKANN: 86.20

HacTpoliki Nepeaayqi NoKasaHui

Meproa HEKONAEHMA AEHHBIX B COCTOAHMA NOKOA: 24 yaca i
Meproa HEKONNEHWA AEHHEIX B ABIKEHIN: 5 MAHYT i
Mepuoa Nepeaay9 AaHHLIX B COCTOAHMM NOKORA: 24 vaca S

Mepoa Nepenayl AaHHLIX B ABVKEHMM: 5 MIAHYT A

HacTpoliki oxpaHs!

rEHEpMpDBaTb TPEBOry NpH Kax oM H34ane ABMHKEHWA

TeKkyliee COCTOSIHME — OTO6PAXKAET TEKYLLME NMapaMeTPbl YCTPOMCTBA — TEMMeEPaATYpY,
3apsan 6aTapen, COCTOAHME AATYMKA ABMXKEHUA UM HABUTALMOHHOTO MPUEMHMKA, LWNPOTY,
JIONTOTY, KOMMYECTBO BUAMMBIX U UCMOMb3YEMbIX CMYTHUKOB, @ TaKXe Yron OTKJIOHEHUS OT
BEPTUKANW.

HacTponkn nepenaym nokasaHUm — 334aeT Nepuoabl HAKOMIEHUS U Nepeaayn AaHHbIX
OTAENbHO AN1S MOAPEXMUMOB «[1oKOW» U «[1BMXKEHME.

HacTpoikn oxpaHbl — NO3BONISET YCTAaHOBUTbL NapaMeTp «leHepnpoBaTbh TPEBOTY Mpwu
KaXXAOM Havane ABwkeHus». Ecnm ranoyka ctout — B ceTb LORaWAN 6yneT oTnpaBnsTbhCs
TPEBOXHOE COOOLIEHME MPU KaXAOM Mnepexofe YCTPOMCTBa M3 noapexumma «[lokowm» B
noapexmm «pmxeHue».
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B naHHOM pasgene onmcaH NpoOTOKON O6MeHa AaHHbIMK pagnomonemMa Bera LM-1 ¢ ceTbio

LoRaWAN.

B nonsx,

COCTOSILLMX U3 HECKOJIbKUX 6alT, UCnonb3lyeTcs NOpS[oK
cnepoBaHuA little endian

MOWCKOBOE YCTPOWCTBO BEFA LM-1 MEPEOAET MAKETbI CNEAYIOLWKMX TUNOB.

1. TlakeT C TeKyLWMMM NOKa3aHMsaIMU, NnepenaeTcs perynapHo Ha LoRaWAN nopT 2.

Pasmep B 6aiiTax

OnucaHue nonga

1 6anT

Twn nakeTa, Ang gaHHOro naketa =1

1 6anT 3apsin 6atapen, %

4 6anTa Bpemsa CHATUS NOKasaHun, nepefaBaemMblxX B JAHHOM MakeTe
(unixtime UTC)

1 6anT TemnepaTypa, °C

1 6anT [MpU3HaK HaNM4YMs OBMXKEHNS
0 — nokown
1 — nBwmxeHne

2 6anTa Yron OTKIOHEHUs OT BEPTUKAIMU

1 6anT [Mpu3HaK BaIMAHOCTU KOOPANHAT
0 — He BanuMAaHbI
1 — BanuaHbl

4 6anT LLInpoTa, B rpagycax, ymHoxeHHas Ha 1000000

4 6anT JonroTa, B rpagycax, ymHoxeHHas Ha 1000000

2 6anTa Kypc, B rpagycax

2 6anTa CKOpPOCTb, B KM/Y

2 banTa BbicoTa Hag cpeaHMM YPOBHEM MOPS

1 6anTt KonunyecTBo BUAMMBIX CMYTHUKOB, HA MOMEHT GOPMUPOBaHMUS
nakeTa

1 6anT KonnyecTBo NCNosb3yeMblX B HABUTaLMOHHOM peLleHnmn
CMYTHWKOB

1 6anT [Mpu3Hak TpeBorn

0 — HopMma
1 - TpeBora

YCTPOMCTBO COAEPXKNT B cebe BCTPOEHHbBIE Yachl C KaneHaapeM, BPpeMsa 1 AaTa Ha KOTOPbIX
3a/laloTCa  MpPU  MNPOW3BOACTBE, a TaKXKe MOryT 6blTb CKOPPEKTUPOBAHbI B MpoLuecce
akcnayaTaummn. PopmMmMpoBaHME MAKETOB C TEKYLLMMM MOKa3aHMUAMMU MPOUCXOANT B MOMEHTHI
BPEMEHM, KpaTHble 3aJaHHOMY B HAaCTPOMKax neproay c60opa AaHHbIX:

e [1na nHTepBana 1 4ac: nepenatoTCs NOKa3aHMsa Ha Havyano TekyLlero 4Yaca;

e [lns nHTepBana 6 4acoBs: nepepatoTcs nokasaHms Ha 00:00, 06:00, 12:00, 18:00;
e [lng nHtepsana 12 yacos: nepenatotcsa nokasaHms Ha 00:00, 12:00;

e [Ing nHtepsana 24 yaca: nepegatotcs nokasanuma Ha 00:00 TekyLwmx CyTOK.

24
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[TpU CHATUM NOKA3aHWM YYMUTbIBAETCS 3aaHHbIVM B HACTPOMKAX YaCOBOM NOSIC.

2. [MakeT C 3anpoCOM KOPPEKTUMPOBKM BPEMEHW, MepenaeTcs OAWMH pa3 B CYTKM Ha

LoRaWAN noprt 4.

Pa3smep B 6aiTax

OnucaHve nonga

1 6anT

Twn nakeTa, ong gaHHoOro naketa = 255

4 6anTa

Bpems pagromonemMa Ha MOMEHT nepenayn naketa (unixtime
uTQ)

Mocne nony4yeHus nakeTa JaHHOTO TUMa, MPUNOXEHNE MOXET OTMPaBUTb PaANOMOAEMY
MakeT C KOPPEKTUPOBKOWN BPEMEHMU.

3. [lakeT c HacTponKamu - nepepaeTcs ycTtponctsom Ha LORaWAN nopTt 3 npu nonyyeHmnm
KOMaHbl 3aMpOca HAaCTPOEK, a TaKXKe Noce MPUCoeanHEHNS K CETHU

Pa3smep B 6amTax

OnucaHue nonqa Tun

1 6ant Tun nakeTa, 4N LJaHHOrO NakeTa ==

2 6anT ID napameTpa uintl6
1 6anTt OnvHa gaHHbIX (len) uint8
len 6anTt 3HayeHwWe napameTpa —mms
2 6anT ID napameTpa uintl6
1 6anT OnvHa pgaHHbIX (len) uint8
len 6anTt 3HayeHwWe napameTpa ==
2 6anTt ID napameTpa uintl6
1 6anTt OnviHa gaHHbIX (len) uint8
len 6anT 3HayeHne napameTpa L —mme-
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MOUCKOBOE YCTPOWCTBO BEFA LM-1 MPUHUMAET MAKETbI CIEAYVIOLWKMX TUNOB.

1. TlakeT C KOPPEKTUPOBKOWM BpeMeHU, NnepenaeTtcsa npunoxeHmnem Ha LoRaWAN nopT 4.

Pasmep B 6aiTax OnucaHue nons
1 6anT Twn nakeTa, ANg gaHHOro naketa = 255
8 6anT BennumHa B cekyHAax, Ha KOTOPYIO HY)XHO CKOPPEKTUPOBaTb

BpeEMA. MoXeT 6bITb MONOXNTENBHOM NN OTpl/ILI,aTe)'IbHOVI

|_|pl/l NnoJlydeHNM NnakeTa, paanoMmonemM yCTaHOBUT CBOWM BHYTPEHHNE YaCbl N KaleHOaPb B
COOTBETCTBUM C AaHHbIMU U3 MaKeETa.

2. [lakeT C 3aNpOCOM HaCTpoeK— nepedaeTcsa npunoxeHrnem Ha LoRaWAN nopt 3

Pasmep B 6aiTax OnucaHue nons
1 6anT Twn nakeTa, Ang gaHHoro naketa =0

B oTBeT Ha AaHHbIM NaKeT YCTPOMCTBO NPULLJIET NAaKET C HACTPOMKaMM

3. [lakeT c HaCTpOWMKaMu, NONHOCTLIO UAEHTUYEH NAaKETY OT YCTPOMCTBA

Pasmep B 6aiitax  OnucaHue nons Twvn gaHHbIX
1 6anT Tun nakeTa, oas AaHHOrO NakeTa ==

2 6anTt ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa =--e-
2 6anTt ID napameTpa uintl6
1 6anT OnvHa pgaHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa =-me-
2 6anTt ID napameTpa uintl6
1 6anTt OnvHa gaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa ===

I"IepeuaBaeMbu?l Ha yCTpOI;ICTBO MakKeT C HaCTpOI7IKaMl/I MOXET COAEPXKaTb HE BCE
HaCTpOI7IKI/I, noggepxnBaemble yCTpOI7ICTBOM, a TOJIbKO TY NX 4aCTb, KOTOPYIO HEO6X0AMMO
N3MEHNTbD.
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Tabnunua ID HacTpoek LM-1 1 X BO3MOXHbIX 3HaYEHUM

BEa2a

A B C O n ©©O T

‘ﬁ‘
)

ID OnucaHue AnnHa NMpuHnmaembie
HaCTPOMKU DaHHbIX  3HaYeHus
4 3anpalumBaTh MOATBEPXKAEHME 1 6ant 1 - 3anpawmnBaTtb
2 — He 3anpalumBaTb
5 ABTOMaTUYECKOE yrnpaBneHne 1 6anT 1 — BK/tOYEHO
CKOPOCTbIO 2 - BbIK/IIOYEHO
8 KonnyecTBo nepenoBTOPOB MakeTa 1 6anT oT1p015
16 [MNepuopn nepenayn AaHHbIX 1 6anT 1-1yvac
2 — 6 yacos
3 —12 vacos
4 — 24 yaca
5 -5 MuHyT
6 — 15 MuHyT
7 — 30 MUHYT
49 Mepuopn c6opa AaHHbIX 1 6anTt 1-1yvac
2 — 6 y4acos
3 —12 yacos
4 — 24 vaca
5 = 5 MUHyYT
6 — 15 MUHyT
7 — 30 MUHYT
62 [Nepron HaKoMNEeHUs AaHHbIX B 1 6ant 1-1uvac
ABVKEHNMU 2 — 6 4acos
3 —12 yacos
4 — 24 vaca
5 = 5 MUHyT
6 — 15 MUHyT
7 = 30 MUHYT
8 — 1 MnHyTa
63 [Nepuopn nepenavm aHHbIX B 1 6ant 1-1uvac
ABVKEHNMU 2 — 6 4acos
3 —12 yacos
4 — 24 yaca
5 = 5 MUHYT
6 — 15 MuHyT
7 = 30 MUHYT
8 — 1 MmHyTa
71 [eHepupoBaTb TPEBOrY NpW Havane 1 6ant O — He reHepnpoOBaTb

ABMXEHUNA
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u A B C O 11 ©O T

Cuétumkn wmmnynbcoB Bera LM-1 #OmKHbI XpPaHUTHCS B 33aBOACKOM YMaKOBKE B
OTaM/IMBaeMbIX MOMeLLeHUsaSX npu TemnepaTtype oT +5°C pgo +40°C m OTHOCUTENbHOM
BNAXXHOCTW He 6onee 85%.

TpaHCNOPTMPOBaHME YCTPOWCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB
Ha Nitobble paccToaHms npm TemnepaTtype oT -40°C no +85°C.
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A B C O n 10O T

7 KOMTNEKT NMOCTABKHA

[MoncKoBOE YCTPOMCTBO NMOCTABASETCA B C/IEAYIOLLEN KOMIMIEKTaLUN:
[Nounckosoe ycTtponcTso Bera LM-1 — 1 wT.
MarHuTbl gna kpenneHus — 4 wr.

MacnopTt — 1 wrT.
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IJ
|:J A B C O 11 ©O T

[apaHTUNHBIN CPOK Ha YyCTPOWCTBO C 6aTapeen 6400 MA4 cocTasnseT 5 net co aHd
NPOAAXMN.

[@paHTUNHBIM CPOK Ha YCTPOWMCTBO C baTapeen 12800 mMAY cocTasngeT 5 net co gHs
NPOAAXKMN.

M3rotoBuTenb 0653aH NPefoCcTaBUTb YCAYTM MO PEMOHTY WM 3aMEHWUTb BbilLeallee 13
CTPOSt YCTPOWCTBO B TEYEHME BCErO rapaHTUMNHOro CPOKa.

MoTpebuTtenb 06sg3aH CO60AATL YCIOBUS U MPaBUia TPAHCNOPTUPOBAHUS, XPaHEHMUS U
3KCMayaTaumMm, yKasaHHble B JaHHOM PYKOBOJCTBE MOJb3OBaTENS.

[apaHTUINHbIE O653aTENbCTBA HE PACMPOCTPAHSAIOTCS:

- Ha 6aTapeun B ycTpomcTBax, otnpasmeLlumx 6onee 10 000 nakeToB AN NCMOAHEHUS C
6aTapeen 6400 MAY nnn 6onee 20 000 nakeToB Ans UCNONHeHUs C 6aTapeen 12800 MAY;

- Ha YCTPOWMCTBA C MEXaHNYECKUMU, SNEKTPUYECKUMU U/ UAN NHBIMU MOBPEXAEHNSIMN U
nedbekTaMn, BO3HUKLIMMKW MPW  HapyLEHUM YCNOBUIA TPAHCMOPTUPOBAHMUSA, XPaHEHUS W
aKchnyaTaumm;

- Ha YCTPOWCTBa CO CNiejaMi PEMOHTA BHE CEPBUCHOTIO LIEHTPA M3roTOBUTENS;

- Ha yCTpOVICTBa CO cnegaMun OKMCneHma nn gpyrnx npn3HakoB nonagaHums XUOKOCTEN
B KOpnycC mnsnennms.

Mpn BO3HWMKHOBEHWUWN rapaHTUNHOIrO Cry4as, cneflyeT 06paTUTbCS B CEPBUCHDIN LIEHTP
no agpecy:

630008, r. HoBocumbupck, yn. Knposa, 113/1.

KoHTakTHbIN TenedoH +7 (383) 206-41-35.

30 PeBusuma N2 04 ot 03.04.2019



Bera LM-1/ PykoBOACTBO MO 3KCMayaTaLmm @ Beaa

A B C O n ©©O T

vega-absolute.ru

PykoBoacTtso no akcnayataunm © OOO «Bera-Aécontot» 2018
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