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Bera LM-1/ PykOBOACTBO MO 3KCMyaTaumm

3aronoBok [Monckosoe ycTpouncTso Bera LM-1
Tun LOKYMeHTa PykoBoACTBO

Kon LOKyMeHTa B02-LM1-01

Homep 1 nata nocnegHen pesmsmnm 06 o1 02.07.2020

ITO0T OOKYMEHT NMPpUMEHNM K CneyoLlnMm yCTpOVICTBaMZ

OKOHeuHble yCTPONCTBa

Bera LM-1

VicTopus pesnsnm

01 01.06.2018 KEB JlaTa co3paHus JOKYMeHTa

02 12.11.2018 KEB Menkne npaBku
VI3meHeHus NpoTOKOIa ObMeHa, ONMCaHWe HACTPOWKM MO

03 24.12.2018 KEB BO34YXY, USMEHEHWNS B TEXHUYECKMX XapPaKTEPUCTUKAX,
nob6asneH pasgen «MapkMpoBKa»

04 03.04.2019 KEB Menkue npasku

05 15.04.2019 KEB VI3MeHeHbl yCNoBUA rapaHTuun, MeNIKUe MpaBKn

06 02.07.2020 KEB [TnaHOBLIV MePeCMOTP AOKYMEHTa, MENKNE NPaBKU
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2 Beaa Bera LM-1/ PykoBOACTBO MO 3KCMayaTaumm

HacToslee pyKOBOACTBO pacnpOCTPaHAETCH Ha MOUCKOBOEe yCTponcTeo Bera LM-1
(nanee — yctpomncteo) npomssoactea OOO «Bera-AbcontoT» n onpeaenseT NopsaoK
YCTaHOBKM M MOAKMOYEHMS, @ TaKKE COAEPXKUT KOMaHbl YNPaBAEHUS N ONMCaHNe
dYyHKUMOHana.

PyKOBOACTBO NpeAHasHa4yeHo A5l CMeLnanmcToB, O3HAKOMIEHHbIX C MPaBUIaMm
BbIMOJIHEHUS MOHTAXHbIX PAB6OT B 06/1aCTWN Pa3IMYHOTO INEKTPOHHOTO U SNEKTPUHECKOTO
060pyAOBaAHUS.

Ona o6ecnevyeHMss yCTOMYMBOM PafMOCBA3M MeXxAy 6a30BOM CTaHUMEN uU
OKOHEYHbIM  YCTPOMCTBOM pekomeHayeTcs umsberatb  YCTaHOBKM
obopynoBaHus B MecCTa, MNpeAacTaBasiiowme CcoboM HenpeoaonMble
nperpaabl Ans MPOXOXAEHUS PaAUOCUrHana, TakKue KakK: apMUpPOBaHHble
NnepeKpbITUA U CTEHbI, NOABaJIbHble MOMELLEHUS, NOA3EMHbIE COOPYXXEHUS U
Konoaubl, CTasbHble KOpoba u T.4.

Mpn pasBopauMBaHMM ceTU, BKOYaloWen B cebs 60nblIoe KOJNIMYECTBO
OKOHEYHbIX YCTPOMUCTB, HEO6XOAUMbBIM 3TaNoOM SIBNISETCS BbINOJIHEHME paboT
Nno pagnoniaHMPOBaHUIO C NPOBeAEeHUEM HaTYPHbIX SKCMEPUMEHTOB

OO0 «Bera-A6contoT» CoXpaHsaeT 3a cCO60M NpaBo 6e3 NpeaBapuUTeENbHOro
YyBEAOMJIEHUNS BHOCUTb B PYKOBOJCTBO M3MEHEHMS, CBA3aHHbIE C yNy4ylleHMeM 060pya0oBaHMS
M NPOrpPaMMHOro obecneyeHus, a Takxe A1 YCTpaHeHUs OneYaToK M HETOYHOCTEN.
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Bera LM-1/ PykoBOACTBO MO 3KCMayaTaLmm B Beaa

OMUCAHWE YCTPOWCTBA

[MonckoBoe ycTponcTso Bera LM-1 npegHasHavyeHO ang onpeneneHuns yria HaknoHa
O6beKTa, MONOXEHMS HaZ YPOBHEM MOPS, Ha4Yana ABMXXEHNS U CBOUX KOOPAMHAT NO
cucTemam rnobanbHom cnyTHMKoBoM Hauraumm IJTOHACC n GPS, ¢ nocnenytowmm
HaKomnJeHneMm 1 nepenayven aton nHpopmaumm B cetb LORaWAN.

[MoMCKOBOE YCTPOMCTBO MOXET ObITb UCMONB30OBAHO A5 O6eCcrneveHns OXpPaHbl U
NOWNCKa NO6bIX O6GBEKTOB Ha OrPaHNYEHHOW TEPPUTOPUM, MOKPbITON ceTbio LoORaWAN.

DNeMEeHTOM NUTaHWUS ANg YCTPONCTBA CNYXXUT baTapess EMKOCTbio 6400 MAY, Takxke
BO3MOXEH BapMaHT NOCTaBKM C ABYMS 6aTapesmm oben eMKocTbio 12800 MAY.

HacTpomnka yCTpONCTBa OCYyLLECTBASETCS yepes npunoxeHne «Bera LoRaWAN
KOHPUrypaTop».

OYHKLUMOHAN

MownckoBoe yCcTponcTBo Bera LM-1 aBnseTcs yCTpOMCTBOM Knacca A (no
knaccudumkaumm LoRaWAN) n obecneumBaeT cneayowmin GyHKLMOHAN:

nopaepxxka ADR (Adaptive Data Rate)

noanep>KKa OTMPaBKM MaKeTOB C MOATBEPXAEHMEM (HAaCTpamnBaeTCs)
[Ba noapexuma paboTbl «[Tokom» u «ABMKeHME»

npuvBs3Ka onpeneneHmns KOOPAMHAT KO BPEMEHU MO BHYTPEHHUM Yacam
BHEOYEPEHOW BbIXOA Ha CBA3b NpW CpabaTbiBaHNM akcenepomeTpa
N3MepeHne TemnepaTypbl

N3MepeHue 3apsaa BCTPOEHHOM 6aTapeun B %

0O 0O O O O O ©

MAPKMUPOBKA

MapknpoBKa YCTPOMCTBa BbIMOJHEHA B BWAE HAK/JEMBAEeMOW 3STUKETKWM, KOTOpas
COLEPKUT:
HavmeHoBaHWe nlgenus;
DevEUI,
Mecsau 1 rof BbiNyCKa Uspenms;
o QR-kopa, coanepxawmm B cebe DevEUI ong aBToMaTn3nMpOBaHHOIO yyeTa.
DTUKEeTKa pacrnonaraeTcs B Tpex MecTax - Ha Kopnyce yCTPOWMCTBA, B MacrnopTe M Ha
YMaKOBOYHOM KOPOOKe.
KpoMme TOro, Ha ynakoOBOYHOW KOPOOKEe pacnofnaraetcs AOMOJHUTENbHAs 3TUKETKA,
copepxallas:
o VHdopmauuio 0 BEpCUMKM BCTPOEHHOIO MPOrPaMMHOIo obecrneyeHus;
o QR-kop, B KoTOpoM cogepxatca DevEUl u knoun, Heobxogumble ans
perncTpaunm yctpomcTea B cetn metogom OTAA.

O O O
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Bera LM-1/ PykOBOACTBO MO 3KCMyaTaumm

OCHOBHble
BctpoeHHasa GPS-aHTeHHa na
BcTpoeHHbIV akcenepomeTp na
USB-nopT micro-USB, type B
[ana3oH paboymx TemnepaTtyp -40..+70 °C
BCTpOeHHbIV JaTumK TeMmnepaTypbl ha
ToyHOCTb onpeneneHns yrna HaknoHa +1°

LoRaWAN
AppEui no ymonuyaHumio 76656761204C4D31
Knacc yctponctea LoRaWAN A
KonunyecTtBo kaHanos LoRa 16

YacTOTHbIM nNnaH

RU868, EU868, IN865, AS923, AU915,
KR920, US915, KZ865, npon3BOJibHbIN
(Ha ocHoBe EU868)

Cnoco6 aktuBauum B cet LoRaWAN

ABP vnn OTAA

I'Iepvlou BbIXOda Ha CBA3b

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

I_Iepvlo,u HaKOomnmneHm4a daHHbIX

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

O61beM NamMaTy 41 HaKOMIEHUS NaKeToB

240 nakeToB

Tun aHTeHHbl LORa BHYTPEHHSA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb PaANOCBA3M B MIOTHOW FTOPOLACKOM 0O 5 KM
JanbHOCTb PaanoOCBA3M B CE/IbCKON MECTHOCTM 00 15 km

MowHOCTb nepegatymka no yMoa4aHumio

25 MBT (HacTpavBaeTcs)

MakcmmanbHast MOUWHOCTb nepenatymka

100 mBT

MNMutaHue

EmMkocTb 6aTapeu

6400 MAY nnm 12800 MAY

[apaHTUNHOE YMCSIO OTMNPAaBEHHbIX YCTPOUCTBOM
NakeToB, He MeHee

10000 nnn 20000

Kopnyc
Pa3mepbl kopnyca 90 x 75 x40 mm
CTeneHb 3aWMTbl KOpyca P67
Kpennenue MarHuTHoe
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A B C O n ©O T

MHONKALWNA YCTPOWUCTBA

YCTPOWCTBO MMEET OAUH CBETOANOAHbBIN MHOMKATOP KPACHOTO LIBETA, PACMOJIOXKEHHbIN
Ha nnate. MIHOWKauMs NCNoib3yeTcs TONbKO Ha 3Tane akTueaumm yctpomncTsea B cet LORaWAN.
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CwvirHan nHaukatopa 3HayeHve
o0e Cepus KOPOTKMX MaoéT npouecc npnucoegmHeHns K ceTu
BCMbILLEK
L OnHa AMHHas YCTPOWCTBO YCMELHO NPUCOEeANHEHO
K CETU 1 B aKTUBHOM peXUME
BCMbILLKA

[onbITKa NpUcoeanHeHUs
OKOHYMNACh HEYLaYen Unu nepexos B
pexxmm «Cknag»

GID G GEEES  Tpw ANMHHBIX BCMbILIKY

Mpu Heyaa4YyHOM MOMbITKE NPUCOEANHUTLCSA K CETU YCTPONCTBO MPOAODKAUT
cobupaTtb AaHHble U 6yaeT OCYLEeCTBASATb MOMbITKU NPUCOEANHUTLCS K CETH
Ka)xable 6 YacoB
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u A B C O N ©O T

MEPBbIN 3ANYCK

MounckoBoe yCcTponcTBo Bera LM-1 pa6oTaeT OT BCTPOEHHOM 6aTapeun, KOTOPYHO HY)XHO
NOAK/OYNTL Nepen HadvaloM paboTbl K pasbeMy MMUTaHMa Ha nnaTe. YcTponcTeo Bera LM-1
6400 MAY nMmeeT ofHY 6aTapeto, KOTOPYHIO MOXHO NOAKMOYUTL K IIO60OMY U3 ABYX Pa3beMOB
Ha nnaTte. Ons yctponcTea Bera LM-1 12800 MAY HeO6XOAMMO NOOKNOUYMTL [iBE BaTapeun K ABYM
pasbeEMaM.
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YcTtponcTteo Bera LM-1 noanepxuvBaeT ABa cnocoba akTueaumm B cetn LoRaWAN — ABP

nnn OTAA. BbibpaTb OAMH M3 CNOCO60B MOXHO C MOMOLWbIO nNporpammbl «Vega LoRaWAN

Configurator» (cm. pasgen 4).

1. Cnoco6 ABP. lNocne HaxaTusi Ha KHOMKY 3amycka, YCTPOMCTBO Cpa3y HaynmHaeT
paboTaTb B peXXmme « AKTUBHbINY.

2. Cnoco6 OTAA. lNocne HaxkaTms Ha KHOMKY 3amnycka, YCTPOWCTBO OCYLLECTBUT Tpu
MNOMbITKU MPUCOEANHEHUA K CETW B 3a4aHHOM MPW HAaCTPOMKE YaCTOTHOM AuanasoHe. [Npu
NONy4YeHUN noaTeepxaeHus aktuBaumm B cetu LoORaWAN, ycTponcTtBo nopacTt curHan
NHAMKATOPOM (CBEYEHME B Te4eHne 3 CekyHA) U NnepenaeT B pexmm «AKTUBHbINY». Ecnn Bce
MOMbITKM OKAaXYTCS HEYAAYHbIMK, YCTPOMCTBO MNPOAO/KUT HAKOMNEHMe [aHHbIX U OyaeT
OCYLLEeCTB/ATb NOMbITKM NPUCOEAMHEHUNS K CETU Pa3 B 6 YaCOB.

MepeBecTN YCTPOMCTBO M3 «AKTUBHOIO» pexmnmMa o6paTHO B pexum «Cknaa» MOXHO
NpY NOMOLLUM AJIUTENIbHOIO HaXXaTMs Ha KHOMKY 3anycka (6onee 5 cekyHn).
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@‘ Beaa Bera LM-1/ PykoBOACTBO MO 3KcMayaTaumm
u A B C O N ©O T

OMUNCAHWE NOAPEXWUMOB PABOTDI

MouckoBoe ycTponcTBO Bera LM-1 mmeeT aBa noapexmma paboTbl - «[lokom» wu
«[BMxKeHmne».

MepekntoyeHne Mexay Nnoapexmmamiy OCyLLeCTBASETCS aBTOMATUYECKM MO CUrHaNam
BCTPOEHHOro akcenepomMeTpa. [lepexoa 13 noapexmnma «okom» B Noapexmm «ImxeHme»
OCYLLEeCTBASETCS He3aMeA/INTENIbHO, B MOMEHT @UKCAUMU [ABMKEHNS aKCENepPOMETPOM.
Mepexoa 13 noapexmma «BmxeHne» B noapexxmm «oKom» NponCXoanT Noce ABYX MUHYT
OTCYTCTBUS ABMXKEHMS.

[ng kaxzoro u3 AByx noapexmmos B nporpamme «Vega LoRaWAN Configurator» (cm.
pa3gen 4) oTAeNbHO HAaCTPaMBAKOTCA MEPUObl HAKOMIEHUS U Mepefayn AaHHbIX.

KpOMe TOlro, €CTb BO3MOXHOCTb HaCTPOUTb OTIMPaBKY TPEBOXHOIO coobLEeHMUS npv
nepexone 13 nogpexmma «[Tokomn» B MnoApPEXNM «JIBMXKeHme».
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Bera LM-1/ PykoBOACTBO MO aKCMyaTaumm ’(?
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NOAKJ/TKOYEHWME MO USB

Configurator» (cm. pazgen 4) npu NOAKAOYEHUN K KOMMbtoTepy no USB.

BE2a

A B C O n ©O T

YcTponctBo Bera LM-1 MOXeT HacTpamBaTbCs C MOMOLLbIO Nporpammel «Vega LoORaWAN

Mepen NepBbiM MOAKIOYEHNEM YCTPOMCTBA K KOMMbIOTEPY HEOOBXOAMMO YCTAaHOBUTH

apameep ang COM-nopTta stsw-stm32102, KOTopbIM MOXHO CKadaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe NoSBUTCS OKHO YCTaHOBLLMKA:

i-;? Virtual Com port driver V1.4.0 - InstallShield Wizard il

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

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

WARMING: This program is protected by copyright law and
international treaties.

Cancel

= Back

YCTaHOBKa. 10 OKOHYaHMM MNOSABUTCSH OKHO YyCnewHoro 3asepueHna yCTaHOBKW:

USB.

i;_-% Virtual Com port driver ¥1.4.0 - InstallShield Wizard x|

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Virtual Com
port driver ¥1.4.0. Click Finish to exit the wizard.

= Back

Cancel |
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Bera LM-1/ PykOBOACTBO MO 3KCMyaTaumm

Mporpamma «Vega LoRaWAN Configurator» (panee — koHdUrypaTop) npefHasHa4yeHa
015 HACTPOUMKM yCcTpomncTsa Yepes USB.

KoHdurypatop mmeeT OBa pexmma padoTbl — «[IpocTom» mn «2kcnepT». B pexunme
«[MpocTom» [OCTYMHbI TOMBKO OCHOBHbIE HACTPOMKU, B PEXMME «IKCNepT» OCHOBHbIE
HACTPOWMKW, pacClUMPEHHbIE HACTPOWKN U BO3MOXXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUrHana ot
6a30BbIX CTaHUMN. [lanee paccMaTpurBaeTCs paboTa NPOrpamMmbl B PEXMME « DKCNEPT».

MHTEP®ENC MPOITPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpu 3anycke
ncnonHgsemoro darna NosBASETCS OKHO PaboTbl C NMPOrPaMMOn.

£} BeraLoRaWAN kondurypatop _ O %

B E aa lils dropraws | LoRa Hactpoiiu Lorawan | Tt Bera cn-11

Aseik: | Russian =

A B C O N KT
Pesxtm:

3KcnepT =
Moaene ycTpoicTea
Bera CM-11 ~

.} MoakMoYMTECA

X OTKMOHMTLER

laHHeie anA ABP

Device address:
Application session key:
Metwork session key:

WrdopmMaLma of yeTpoiicTee
Moaene ycTpoiicTEa:
Bpema ycrpoiicTea (UTC):
Bepaowa MO:

[OaHHeie ana OTAA

Device ELL:

Application EUT:

Application key:
WHiOpMELIA 0 CETH

CTaTyC NPUCOEAMHEHMA:
Device address:

TapEHTHIAHENI CHETYMK MaKeToEs:

YNPaBNEHHE KIKOHEMA
WzMEHWTE KoUK
COPOCMTE KMKYM K 33B04CKMM
MpoBepKa NoKpeITHS

KavecTeo curHana:

Bugmmenx BC:

o}y OfHoEMTE NpowMBky () MpucoeanHUTEEA K caTH () Mposepka nokpeTHa

BelBoa ycTpoicTEa

¥ MonyunTs HacTpoiikn

o MpUMEHITE HACTPOKM

MeHIO cneBa MO3BOJNAET MeEPEKIYATbCS MeXAy pexumamu paboTbl MNPOrpamMmbl
«[pocTom» n «2KCnepT», BbIOMPATb MOAENb YCTPOMCTBA, OCYLLECTBAATb MOAKMOYEHNE K
YCTPOWCTBY WM OTKJIKOYUTLCSH OT HErO, NOJyYaTb U MPUMEHSATL HACTPOWKM.
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Bera LM-1/ PykoBOACTBO MO 3KCMayaTaLmm @ Beaa
u A B C O n ©O T

OKHO MpOrpamMmbl COAEPXUT TPWU BKNAAKM — MHPOpMaums, HacTpomkm LoRaWAN u
HACTPOWKM YCTPOMNCTBA.

B npaBOM BeEpXHEM Yy HaXOAMUTCS MEHIO BbIGOpa A3blKa.
NOOKNIOYEHUE K YCTPOMUCTBY

Ona nogkntovyeHns K yCTpOl7ICTBy HEO6XOAMMO BbIMONAHUTD cnenyroupme waru:

1. MoakntounTtb USB-Kkabenb K yCTPONCTBY.
2. 3anyctutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKy «[MTOAKIOUYNTLCA» B MEHIO C/EBA.

MporpaMma aBTOMaTUYECKM Pacrno3HaeT TUMN YCTPOMCTBA, M MEHIO BbI6Opa YCTPOMCTBA
CTaHET HEaKTUBHbIM.

£ Bera LoRaWAN kongurypatop - m} X

B Eea III.I—"IHdJcpMawm I--‘El.FlaHal.—n:lcu'v'w:m LoRalWAN T‘TLM-I fAzbic| Russian ¥

A B C O n W T

[laHHeie ana ABP JaHHsle ana OTAA ¥YrpasneHue KNKYamMu
Peakiam:
Skcnept - Device address: 00510135  Device EUL: 3236323167376B15 W3MEHUTE KIKOUM
Monens ycTpolicTea Application session key: 35002400323632313237471564607945 Application EUL: 76656751204C4D31
. _— CBPOCUTE KADUM K SEE0ACKIAM
Bera LM-1 Network sessionkey:  32374715323632313500240067376B15 Application key: 073763150000000007375315035A1253
FroaknounTeca WrdoprawmA of ycTpoiicTee WrdopmaLma o ceTh MpoBepka NoKpeITHA
M OTRIOUMTECR Mogens yrrp:jﬁrrsa: Bera LM-1 CTaTyC NPUCOEANHEHWA: B cetn KauecTBo aurHana: l:ll]l:l[ll]
Bpema ycTpolicTea (UTC): 31.10.2018 06:27:3¢  Device address: 04405EDB
Bepoua MNO: VEGALM-10.3 TEPEHTHIHEIA CUETUMK NAKETOB! 5043 Bumumene BC: o
1} 06HOBHTE NpowERy () MprcoeaMHITBCR K ceTH () Mposepxa nokpemua

Beigoq ycTpoiicTea

bdone

rxStart

rxStop

rxStart

txDone

rx5tart

r¥stop

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: 0100 35 48 D9 5B 12 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: 859.100

bdDone

rxStart

r¥Stop

rx5tart

rxStop

Tx complete: dr = 0, power = 0, uplink counter = 0, num retries = 1, time on ar = 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¥ MonyunTs HacTpoiikn

A TIPUMEHUT HECT PO

[ns cunTbiBaHUS HACTPOEK C YCTPOWCTBA HYXHO HaxaTb KHOMKY «[MonyunTb
HaCTPOWVKM», 4O 3TOrO MOMEHTA B MpOorpamMmme 6ylyT OTO6paxKaTbCs HACTPOMKM MO YMONYaHUIO
NNK C NocnefHero NoAKIYEHHOro YCTPOMCTRA.

[Mocne BHeCeHUS HEOOXOAMMbIX U3MEHEHWUM B HACTPOWKWM, chedyeT HaxaTb KHOMKY
«[1IpUMEHUTL HACTPOMKUM» WM TOMLKO MNOTOM OTK/OYATLCA OT YCTPOWCTBA KHOMKOW
«OTKIOUNTLCAY.

PeBun3msa Ne 06 ot 02.07.2020 13
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BKITAOAKA «MHOOPMALUA»

Bknagka «VHdopmauma» oTobpaxaeT MHPOpMaumo 06 yCTPOMUCTBE, ero Tekyllee
COCTOSIHME, a TaKXKe AaHHble, HeO6X0AMMble Ans pernctpaumnm yctpomctesa B LoORaWAN ceTwm.

|||.HH¢|opnal.um L_{?:Ra HacTpoiirk LoRaW AN “TLM-I Asbik; Russian =
OaHHbie ana ABP OaHHbie ana OTAA ¥NpaBEneH1e KnioHami
Device address: 00510135 Device EUT: 3235323167375B15 e T
Application session key: 350024003236323132374715649607946 Application EUL: 76656761204C4D31 z
Network session key: 32374715323632313500240067375615 Application key: 073763150000000007376315035A1253 CO000 IOV e San0A
Wroprawa of yeTpoiicTee WHdopmaLma o ceTi MpoBepka NoKpeITHA
Mogens yCcTpoicTEa: Bera LM-1 CTaTyC NPMCoeAMHEHWA: B cetn KauecTBo cMrHana: UDDUI]
Bpema ycrpoicTea (UTC): 31.10,2018 06:27:34  Device address: 04406EDE
Bepoua NO: VEGALM-10.3 TapaHTHAHEIA CHETYMK NEKETOE: 5043 Buaumsix BC: 4
.!.OEHUBMT::. MPOWWBKY () MprcoeaMHUTLER K ceTh (t)MNposepka nokpeTIs

BriS04 YCTpPOlicTES

txDone

rxStart

rxStop

rxStart

txDone

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 48 D9 58 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: 859,100

txDone

rxstart

rxStop

rxStart

rxStop

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

Recy ack: size 0, rssi -83, 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 ana ABP - oTo6paxaloTcs AaHHble, HEOOXOAMMbIE AN perncTpaLmnm
ycTpomncTea B cetn LORaWAN B pexunme aktmBaumm ABP (Activation By Personalization).

OaHuble ana OTAA - oTO6paxatTCs [aHHble, HeobxoAuMble 019 perncrpaumm
ycTponcTBa B ceTn LoORaWAN B pexunme aktmBaumm OTAA (Over The Air Activation).

YnpaBneHue kntodamm (He oTobparkaeTcs B pexxmme «[1poCcTom») — NO3BONSIET U3MEHNTb
3aBOACKME KIOUM A1 perncTpaumm yCTPpOMCTBa B CETK, @ TaKKe COPOCUTH KKOUYM O6paTHO K
3aBOLACKMM HAaCTPOMKaM.

NHpopmauma 06 yCcTponcTBe — KOHOUIypaTOp CUYMTbIBAET MHPOPMALMIO O MOAENM
YCTPOWCTBA, €ro MpoOLWMBKE W aBTOMATUYECKM KOPPEKTMPYET BPEMS YCTPOMUCTBa Mpwu
NOAKOYEHUU K HEMY.

O6HOBUTb MPOLWMBKY — MNO3BONSET Bbi6paTb daln MPOWMBKM C XECTKOrO AMCKa
KOMMbIOTEPA WM OCYLLECTBUTb €ro 3arpysky B YCTPOWCTBO. [lo 3aBeplleHWU 3arpysku
YCTPOWCTBO OTK/IIOYUTCSH OT KOHOUrypaTOpa aBTOMATUYECKU. AKTYallbHYIO BEPCUIO MPOLLMBKU
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.
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NMHdopmMauma o ceTu — nokasbiBaeT, MOLKMOYEHO NN YCTPOUCTBO K ceTn LoORaWAN n

ero agpec.

MpncoeanHNUTLCA K CeTU — BbiNonHAeT npucoeanHerme K cetn LoRaWAN BbibpaHHbIM
paHee cnoco6om ABP mnn OTAA. Ecnm yCTpOMCTBO y)Ke MOAKKOYEHO K CETU, MPOU3ONAET

nepenoakntvYeHne.

MpoBepka NOKpbITUS (He OTO6parkaeTcs B pexunme «[1poCTOM») — MpU HaxkaTuu,
ycTponcTtBo otnpasnsgeT B LORaWAN ceTb cneumanbHbii CUrHan, B OTBET Ha KOTOPbLIM CETb
COOBLLAET eMY KOJIMYECTBO 6a30BbIX CTAHLUMUN, MPUHABLUUX AAHHbIM CUTHAN U KA4eCTBO CUTHana.
IlaHHasa KHOMKa paboTaeT TONbKO KOraa yCTPONCTBO MPUCOEAMHEHO K CETU.

MpoEEPKE NOKPEITHA
KauyecTeo cMrHana:

Buammenx BC:

{+) Nposepra nokpeTA

2

BoiBOog ycTponcTtBa (He oTo6paxaetrca B pexume «[1pocTtomy)
COCTOSIHUSI YCTPOMCTBA, BCE CO6bLITUSA B peanbHOM BPEMEHW BbIBOAATCS HA SKPaH.

PeBun3msa Ne 06 ot 02.07.2020
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BKNALKA «<HACTPOWKM LORAWAN»

Bknagka «HacTtponkn LoRaWAN» no3BonseTr BbIMOAHWTb HACTPOWKY Pas3fnNYHbIX
napameTpos ceTn LoRa.

I||.HHdJopMauMq LERaHacrpoﬁm LoRaWaN uTLM-l Ak Russian =

YacToTHBIA nnaH: RUB&E hd WzMEHATE

Cnocofl aKTUBALMA B CETH: OTAA -
3anpawrBaTh NoATEEPHAEHME: bes noaTEEp#AEHHA 7
ABTOMaTHYECKOE YNPaBNEHHE CKOPOCTEHD: Bin i
OTKpbIBETH NEPEOE MPUEMHOE OKHO YEPES: 1 cexyHaa 4
Sapgep#Ka 1Ha NoaTEepHAEHME NPUCOEAMHEHMA K CETH: 5 cexyHa b
Konu4ecTeo nepenoBToOpOE NakeTa: 1pasz 7
MOWHOCTE NepeaaTYMKE: 14 dBm -

CKOpOCTh Nepeaaqu: DRO SF12 BW125 7

YacTOTHbIN NaaH — NMO3BONSET BblI6paTb OAMH U3 YAaCTOTHbLIX MJIAHOB, MMEIOLLMXCH Ha
YCTPOWCTBE WM 3a[aTb /IPOU3BOJIbLHLIV YaCTOTHbLIN MaH. [1pON3BOSIbHBLIM YaCTOTHbIW MnaH
bYyHKUMOHMPYeT Ha 6a3e YacTOTHOro nnaHa EU-868.

RU_868

MpoM3BONEHEIA

[TonckoBoOe yCTPOWCTBO NMOAAEPKMBAET CleflytoLMe YaCTOTHbIE MaHbl:

YacToTHbIN nnan! KaHan YacToTa Moaynsauuns
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 3a[3aETCSa BPYUHYIO

B yacToTHbIX naaHax EU_868 1 RU_868 no ymonyaHuio akTUBHbI TONbKO T€ KaHasbl, Ha
KOTOpPbIX YCTPOWCTBO OTMNPABASET 3anpocChl Ha npucoeanHeHne K ceTtu (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOpPble YCTPOMCTBO AOMKHO WCMONb30BaTb MOryT ObiTb NepefaHbl
ceteBbiM LORaWAN cepBepoM BO BpeMs npouenypbl NIPUCOefUHEHUS YCTPONCTBA K CETH.

! Mo ymonyaHWio yCTPOMCTBO NOALEPXKMBAET ABA YaCTOTHbIX MaHa M MPOM3BOJIbHbIN, OLHAKO BO3MOXHa
nocTaBka NMPOLUMBOK NOA APYrMe YaCcTOTHbIE MaaHbl Nof4 3akas: IN865, AS923, AU915, KR920, US915, KZ865
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Mpn Bbi6GOpe B nose «YacTOTHbIM MaaH» 3Ha4YeHUs «[1POU3BOJMBbHLINY HEOOXOANMO
BPYYHYIO MPOMNMCaTh YaCTOTbl, KOTOPbIE YCTPONCTBO 6yAeT UCNOAb30BaThb. g 3TOro Hy>HO
HaXaTb KHOMKY «/3MeHNTb», MOABUTCA OKHO PeAaKTUPOBAHUS YaCTOT KaHaNoBs:

MpouseoneHEBIR Y3CTOTHEIR MAZH

YacToTa join kaHana 1 (T |D| YacToTa kaHana 9 () 0
YacToTa join kanana 2 (M 0 YacToTa kaHana 10 (M) 1}
YacToTa join kaHana 3 (M 0 YacToTa kaHana 11 (M) i}
YacToTa kanana 4 (M) 0 YacToTa kaHana 12 (M) 1}
YacToTa kaHana 5 () 0 YacToTa kaHana 13 (M) i}
YacToTa kanana 6 () 0 YacToTa kaHana 14 (M) a
YacToTa kaHana 7 () 0 YacToTa kaHana 15 (M) i}
YacToTa kanana 8 (M) 0 YacToTa kaHana 16 (M) a

HacToTa BTOPOro NPMEMHOMD OKHa o] CKOPOCTH BTOPOro NpUeMHoro okHa | DRO =

JaHHbIM YaCTOTHbBIM MaaH NO3BOASET 3a4aThb A0 16 KaHANOB, a TakXe YaCTOTYy M CKOPOCTb
BTOPOro NPMEMHOIO OKHa.

I'IepBble TP KaHalla U BTOpoOe anéMHoe OKHO Heo6xogumo HaCTpouTb B
o6sa3aTe/lbHOM nopsanke, WMHa4ye I1pOVI3BOJ1beIﬁ YAaCTOTHbIA nNNaH 6yp,eT
CUYNTATbCH NYCTbIM

Cnocob6 akTuBaLUUK B ceTU — 3aa€T cnocob akTmBaumm B ceTn: ABP nnm OTAA.

Crnocof aKTHMBALMK B CETH: OTAA
ABP

3anpawmBaTbh NOATBEPXAEHME — MPU BbIGOPE OTMNPaBKM MakeTa C MOATBEPXAEHUEM,
YCTPOWCTBO 6yAET MOBTOPATb OTMPABKY MakeTa [0 TeX NOp, MOKa He NOJy4YnT NOATBEPXKAEHME
OT cepBepa, B0 MoKa He 3aKOHUMTCSA «KonnM4yecTBO NepenoBTOPOB NakeTa» (CM. ganee). Ecnu
NOATBEPXKAEHME HE 6bINO NOTYHYEHO, MOAEM COXPAHAET BCE HAaKOMIEHHbIE NAKETbI B MamMATV 4O
CrnenymoLLero ceaHca CBa3u.

3anpallMEaTE NOATEEDHAEHHME: C noaTEepHAEHHEM ‘

bes noaTEEpHAEHWA

Mpwu BbiI6GOpE OTNpaBKK NakeTa 6e€3 NOATBEPXKAEHUSA, MOAEM He 6yneTt
3HaTb, AOCTaB/IEH NAKET WU HET

ABTOMaTM4yeckoe ynpasneHne ckopocTtbto (ADR) — paHHas onums akTMBMpyeT B
YCTPOWCTBE alrOPUTM aBTOMATUYECKOrO YMpPaBiieHUs CKOPOCTbIO Mepefayn LaHHbIX CO
CTOPOHbI ceTeBoro cepsepa LoRaWAN. Yem Bbile Ka4eCTBO NMPUHMMAEMOrO CETbIO CUIHana,

PeBun3msa Ne 06 ot 02.07.2020 17
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TEM BbllEe CKOPOCTb BYAET YCTaHABAMBATLCS Ha YCTPOUCTBE. [JaHHYIO ONUMIO pEKOMEHAYETCS
BKJIIOYATb TONIbKO Ha CTaLMOHAPHO YCTaHOBIEHHbIX YCTPOMCTBAX.

ABTOMaTHHECKOE YNPABNEHWE CKOPOCTHID:
Beikn

OTKpbiBaTb NepBOE NPUEMHOE OKHO Yepes (He OTOBpaXKaeTCs B pexmnme «[pocTom») —
3a[aéT BpeMmsi, Yepes KOTOPOE YCTPONCTBO OTKPOET NEPBOE NMPUEMHOE OKHO MOC/e nepenaym
oyepelHOro nakeTta. Bropoe npnémHoe OKHO BCerfga OTKpbliBaeTca vyepe3 1 cekyHay nocne
nepBoro.

1 cexyHaa
2 CceKyHAL
3 cekyHAbI
4 cekyHAbI
5 cexyHA

OTKPBIBETE NEPE0E MPHEMHOE OKHO Yepes:
7 cexyHa

3 cexyHA

9 cexyHA

10 cexyHa
11 cexynn
12 cexyHa
13 cexyHa
14 cexyHa

15 cexyHa

3apepxka 1 Ha noaTBepXXAEHME MPUCOEOMNHEHMUS K CETU (HE OTOBPAXKAETCS B peXMME
«[MpocTom») — 3a4aéT BpeMSs, Yepe3 KOTOpOoe YCTPOMCTBO OTKPOET NMepBOe NMPUEMHOE OKHO
AN9 NOoNyyYeHus NOATBeEPXAeHUs npucoeanHeHuns kK cetn LORaWAN npu paboTte B pexume
npucoeanHenns OTAA. BTopoe OKHO BCerga oTKpblBaeTcs yepes 1 cekyHAy nocne nepBoro.

1 cexkyHaa
2 CEKYHABI
3 ceKyHAbI
4 CEKYHAbI
5 cexyHa

6 CcEKYHA

7 CeKyHa

3agep#ka 1Ha NoATEEPHAEHHE NPUCOEANHEHKMA K CETH:
9 cekyHA

10 cekyHa
11 cexyHn
12 cekyHAa
13 cekyHa
14 cexyHg

15 cexyHa
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KonnuecTBo nepenoBTOPOB MakeTa (He oTob6paxaeTcs B pexmnme «[1pocTtomn») — ecnu
dYHKLUMA «3anpalumBaTb MOATBEPXKAEHNE» OTKOYEHA, YCTPONCTBO MPOCTO OyAeT OTNPaBAsAThb
KaXXObl MakeT CTOJNIbKO pa3, CKOJbKO YKa3aHO B AAaHHOW HacTpoumke. Ecnm «3anpawmBatb
NOATBEPXKAEHNE» BKJIKOYEHO, YCTPOWCTBO 6yAeT OTNPaBfAdTb MaKeTbl MOKa He MNonyyuT
NOATBEPXAEHMNE UM MOKa He OTMNPaBUT CTOJNbKO MAKETOB, CKOJMIbKO YKa3aHO B [OaHHOMU
HaCTpOWKe.

1pas
2 pasa
I paza
4 paza
5pas
6 pas
7 pas
KonM4ecTso NepenoETopos NaKkeTa:
9 pas
10 pas
11 pas
12 pas
13 pas
14 paz
15 pa3

MowHocTb nepegatumka (He oTobpaxaeTcsa B pexume «[pocTtom») — perynmpyeTtcs
MOLLHOCTb nepefaTyMka YCTPOWCTBa Mpu OTnpaBke nakeTtoB B ceTb LORaWAN. [laHHas
HaCTPOMKa MOXET ObITb MI3MEHEHA CeTbIO.

2dBm
5 dBm
3 dém
14 dBm
20 dEém

CkopocTb nepepaum (He oTobpaxaeTcs B pexume «[IpocTom») — perynampyercs
CKOPOCTb nMepenayun, Ha KOTOpOM YCTPOMCTBO 6ydeT nepenaBaTh NakeTbl B ceTb LoRaWAN.
[laHHas CKOPOCTb MOXET 6bITb U3MEHEHA CETbIO, eCNK BKOYEH anropnTm ADR.

DRO SF12BW125
DR15F11BW125
DR.2 SF10 BW125
SSRG—
DR4 SF8 BW 125
DR.5 SF7 BW 125
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BKNAOKA «BETA LM-1»

Bknagka «Bera LM-1» conep>XuUT HaCTPOMKU NOLAKIIOHYEHHOIO YCTPOMCTBA.

I||.L1Hd30pnaumq L_O_RaHav:rpoﬁm LoRaWW AN “TLM-l Asblk: Russian ¥
Texylles CcOCTOAHME
TemnepaTypa: 27
3apaa baTtapew: 1]
CoCToAHWME ASTHMKS ABVIKEHWA; Moroii
COCTOAHWE HEBMMSLMOHHOMO MPUEMHIKE! Beikn
LpoTa: a
HonroTa: [u]
BrAWMBbIX MY THHUKOE: [u]
Hcnone3yemelx cnyTHAKOE: a
Yron oTKNOHEHWA OT BEPTHMKAMNN: 86.20
HacTpoiki Nepeaayqi NoKasaHui
Meproa HaKOMAEHWA AaHHbIX B COCTOAHMIM NOKOA: 24 vaca i
Meproa HEKONNEHWUA AEHHEIX B ABIKEHIA: 5 MAHYT 7
Mepuog Nepenayy AaHHLIX B COCTOAHWA NOKOS: 24vaca ~
Mepuoa Nepenayi AaHHLIX B ABMKEHWM: 5 MHHYT =
HacTpoliki oxpaHs!
MeHEpPMPOBATE TPESOTY MPM KEFKAOM HEHane ABIKEHUA

TeKkyLiee COCTOsIHME — OTO6PAXKAET TEKYLLME MapaMeTPbl YCTPONCTBA — TEMMEPATYPY,
3apsn 6aTapen, COCTOSHME AATYMKA [ABMXKEHUS U HABUMALMOHHOIO MPUEMHUKA, LWMPOTY,
JIONTOTY, KOMMYECTBO BUAMMbIX W UCMONb3YEMbIX CMYTHUKOB, @ TAaKXe Yrofl OTKJIOHEeHUs OT
BEPTUKANN.

HacTpoiikn nepenaym nokasaHMM — 3a4aeT Nepnodbl HAKOMIEHUS U nepenayn AaHHbIX
OTAENbHO ANF NOAPEXMMOB «[1OKOM» N «[IBMKEHMEN.

HacTpoikn oxpaHbl — NO3BOSISET YCTaHOBUTbL NapaMeTp «leHepnpoBaTbh TPEBOTY Mpwn
KaXXOOM Havane aBWkeHusa». Ecnm ranouyka ctout — B ceTb LORaWAN 6ynet oTnpaBnaTbCs
TPEBOXHOE COOBLLEHME MPU KaxXAOM nepexode YyCTPOWCTBa M3 noapexmma «[1okom» B
noapexmnm «IIBMmxeHme».
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B naHHOM pa3gene onmMcaH NpOTOKON O6MeHa AaHHbIMU pagnomoaemMa Bera LM-1 ¢ ceTbio

LoRaWAN.

B nonax, cocrosawmx M3 HECKONbKUX 6alT, uUCnosiblyeTcsa MNOopsAoK
cnepoBaHus little-endian

MOUCKOBOE YCTPOWCTBO BEFA LM-1 MEPEOAET MAKETbI CNEAYIOLWKMX TUNOB.

1. TMakeT C TekyWMMM NOKa3aHMsaIMK, nepepaeTcs perynapHo Ha LoRaWAN nopT 2.

Pa3smep B 6anTax

OnucaHune nong

Twn paHHbIX

1 6ant Twn nakeTa, 419 aHHOTO nakeTta = 1 uint8
1 6anT 3apsin 6atapen, % uint8
4 6anTa BpeMs CHATUSA NoKasaHuUK, NnepefaBaeMbIX B JAHHOM uint32
nakete (unixtime UTC)
1 6anT TemnepaTypa, °C int8
1 6ant [MpU3HaK HaIMYnS OBMXKEHNS uint8
0 — nokown
1 — gBMXeHune
2 6anTa Yron oTKJIOHEHWS OT BEPTUKANMN uintl6
1 6anT [Mpu3HaK BaIMAHOCTU KOOPANHAT uint8
0 — He BanMaHbI
1 — BanunaHbI
4 6anT LLInpoTa, B rpagycax, ymHoxeHHas Ha 1000000 uint32
4 6anT JonroTa, B rpagycax, ymHoxeHHas Ha 1000000 uint32
2 6anTa Kypc, B rpagycax uintl6
2 6anTa CKOpPOCTb, B KM/Y uintl6
2 6anTa BbicoTa Hag cpeaHUM YPOBHEM MOPS intl6
1 6anT KonnyecTBo BUAMMBIX CMYTHUKOB, HQ MOMEHT uint8
GOpPMUMPOBaHNS MakeTa
1 6anT KonnyecTBo MCNOJIb3yeMbiX B HABUTaLMOHHOM uint8
peLleHn CNyTHUKOB
1 6anT [Mpu3HaK TpeBOrM uint8

0 — HopMma
1 — TpeBora

YCTPONCTBO CONEPKUT B ce€6€ BCTPOEHHbIE YaChl C KaleHAapPeM, BPeMs U AaTa Ha KOTOPbIX

3a0aloTCAa  rnpu nNpoun3BoACTBE,

a TaKXe MOryT ObITb CKOpPpPEKTHNpPOBaHbl B npouecce

akcnnyaTaumm. PopMmMpoBaHME MAKETOB C TEKYLUMMU MOKa3aHUAMU NPOUCXOANUT B MOMEHTI
BPEMEHM, KpaTHble 33 aHHOMY B HAaCTPOWMKax nepmoay c6opa AaHHbIX:

PeBun3msa Ne 06 ot 02.07.2020

i

[ns nHtepBana 1 yac: nepenatoTCs NOKa3aHWA Ha Havyano TeKyLlero 4Yaca;

Ona nHTepBana 6 yacos: nepepatotcsa nokasaHmsa Ha 00:00, 06:00, 12:00, 18:00;
Ons nHTepsana 12 yacos: nepenatoTcs nokasanms Ha 00:00, 12:00;

Ona nHtepsana 24 4aca: nepepatoTcs nokasaHus Ha 00:00 TekyLwmx CyTOK.
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[TpU CHATUM MNOKA3aHWM YYMUTbIBAETCS 3a4aHHbIV B HACTPOMKax YaCOBOM NOSIC.

2. MMakeT C 3anpoOCOM KOPPEKTUPOBKM BPEMEHU, MNepefaeTcs OAMH pa3 B CYTKM Ha
LoRaWAN noprt 4.

Pasmep B 6anTax OnucaHue nons Twnn paHHbIX
1 6anT Tun nakeTa, ons AaHHOro naketa = 255 uint8
4 6anTa Bpems pagomonemMma Ha MOMEHT nepefadn NakeTa uint32

(unixtime UTQC)

Mocne nony4yeHus nakeTa JaHHOTO TUMa NPUIIOXKEHWE MOXET OTMNPAaBUTb PAAMOMOIEMY
MnakeT C KOPPEKTUPOBKOM BPEMEHM.

3. [lakeT c HacTponkKamu - nepepaeTcs ycTponcTsom Ha LORaWAN nopt 3 npu nonyvyeHmnmn
KOMaHbl 3aMpoOca HAaCTPOEK, a TaKXe Nocie MPUCoeanHEHNS K CETH

Pasmep B 6anTtax  OnucaHue nons Twn gaHHbIX
1 6anT Tun nakeTa, 4N JaHHOrO NakeTa == uint8
2 6anT ID napameTpa uintlé
1 6ant OnnHa paHHbIX (len) uint8
len 6anT 3HayeHwne napameTpa ==me-
2 6anT ID napameTpa uintlé
1 6anT OnvHa naHHbIX (len) uint8
len 6anT 3HayeHwne napameTpa ==me-
2 6anT ID napameTpa uintl6
1 6ant OnnHa paHHbIX (len) uint8
len 6anTt 3HayeHne napameTpa =mme-
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Bera LM-1/ PykoBOACTBO MO 3KCMayaTaLmm @ Beaa

A B C O n ©O T

MOUCKOBOE YCTPOWCTBO BEFA LM-1 MPUHUMAET MAKETbI CNEAVIOLWKMX TUMNOB.

1. TlakeT C KOPPEKTUPOBKOM BPEMeHU, nepenaeTtca npunoxeHnem Ha LoRaWAN nopt 4.

Pa3smep B 6amnTax OnwucaHue nons Twn gaHHbIX
1 6ant Tvn nakeTa, 419 4aHHOro naketa == 255 uint8
8 6aunt BennuurHa B cekyHAax, Ha KOTOPYO HY>XHO int64

CKOPPEKTUPOBaTL BpemMs. MOXeT 6bITb
NONOXUTENIbHOM NN OTPULLATENIbHOMN

|_|pl/l nonyvyeHmm nakeTa pagmomMmogeM yCtaHOBUT CBOWN BHYTPEHHNE YaCbl N KaJiEHOapb B
COOTBETCTBUM C AaHHbIMW U3 MaKeETa.

2. [1akeT € 3anNpOCOM HaCTpoek— nepenaetcsa npunoxeHnem Ha LoRaWAN nopT 3

Pa3smep B 6anTax OnwucaHue nons Twnn paHHbIX
1 6anTt Twvn nakeTa, 09 JaHHOro nakeTa == uint8

B oTBeT Ha AaHHbIV NaKeT yCTPOUCTBO MNpULLIET NnakeT C HaCTPOMKaMM

3. [lakeT C HaCTpOWMKaMu, MONHOCTLIO MAEHTUYEH NAaKETY OT YCTPOMCTBA

Pasmep B 6amnTax OnwucaHue nons Twnn paHHbIX
1 6anT Tun nakeTa, 0N AaHHOIO NakeTa == uint8
2 6anT ID napameTpa uintl6
1 6anT OnvHa naHHbIX (len) uint8
len 6anTt 3HayeHwne napameTpa =mme-
2 6anT ID napameTpa uintl6
1 6ant OnvHa naHHbIX (len) uint8
len 6anTt 3HayeHwne napameTpa =mme-
2 6anT ID napameTpa uintl6
1 6ant OnvHa naHHbIX (len) uint8
len 6anT 3HayeHwWe napameTpa  ==me-

[lepenaBaeMbll Ha YCTPOWCTBO MakeT C HACTPOMKAMKM MOXET COLEPXATb He BCe
HaACTPOWMKM, NOALEPXKMBAEMbIE YCTPONCTBOM, a TOJIbKO Ty MX YaCTb, KOTOPYIO HEOH6XOAMMO
M3MEHUTb.
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Bera LM-1/ PykOBOACTBO MO 3KCMyaTaumm

Tabnuua ID HacTpoek LM-1 1 X BO3MOXHbIX 3HaYEHUM

24

ID OnucaHue OdnnHa MpyHMUMaeMble 3HaYeHuUs
HaCTPOWKU OAHHbIX
4 3anpalmBaTh MOATBEPXKAEHME 1 6anTt 1 - 3anpawmnBaTtb
2 — He 3anpalumBaTb
5 ABTOMaTUYECKOE yrnpaBneHmne 1 6anT 1 — BK/OYEHO
CKOPOCTbIO 2 — BbIKJTIKOYEHO
8 KonmnyecTBO NepernoBTOPOB MNakeTa 1 6anTt otlpol5
16 [Nepuopn nepenavv AaHHbIX 1 6anTt 1-1vac
2 — 6 vyacos
3 —12 vacos
4 — 24 yaca
S5 = 5 MUHYT
6 — 15 MUHYT
7 — 30 MUHYT
49 Mepnon c6opa AaHHbIX 1 6anTt 1-1yvac
2 — 6 vyacos
3 —12 vacos
4 — 24 yaca
5 = 5 MUHYT
6 — 15 MUHYT
7 — 30 MUHYT
62 [Mepnofn HaKoMeHUs AaHHbIX B 1 6ant 1-1vac
OBVKEHNMU 2 — 6 vacos
3 —12 vacos
4 — 24 yaca
S5 — 5 MUHYT
6 — 15 MUHYT
7 = 30 MUHYT
8 — 1 MnHyTa
63 [Mepunon nepenavm LaHHbIX B 1 6ant 1-1vac
OBVXKEHNMU 2 — 6 vyacos
3 —12 vacos
4 — 24 yaca
S5 — 5 MUHYT
6 — 15 MUHYT
7 = 30 MUHYT
8 — 1 MnHyTa
71 [eHepupoBaTb TPEBOrY NpW Havane 1 6ant O — He reHepurpOBaTH

ABWMXEHUNA

1 - reHepupoBaTb
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Bera LM-1/ PykoBOACTBO MO 3KCMayaTaLmm @ Beaa

A B C O n ©O T

Cuétumkm wmmnynbcoB Bera LM-1 gomkHbl XpaHUTHCS B 3aBOACKOW YMAaKOBKe B
OTaM/IMBaEMbIX MOMeLLeHMsaX npu TemnepaTtype oT +5°C po +40°C v OTHOCUTENLHOW
BNAXXHOCTW He 6onee 85%.

TpaHCNOPTUPOBaHME YCTPOWCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKaxX BCEX TUMOB
Ha Nllobble paccToaHMs npu TemnepaTtype oT -40°C no +85°C.
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’5" Beaa Bera LM-1/ PykoBoACTBO MO aKCMyaTaLmm

7 KOMINEKT NMOCTABKW

[MoncKkoBOE YCTPOWCTBO MOCTABASETCS B C/IeAyOLWeN KOMMNEKTaLnm:

Mouckosoe ycTponcTtso Bera LM-1 — 1 wT.
MarHnTbl 4Ang Kpennenus — 4 Wwr.

MacnopTt — 1 wrT.
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Bera LM-1/ PykoBOACTBO MO 3KCMayaTaLmm ::@ Beaa
m A B C O n I T

[apaHTUMNHBIM CPOK Ha YCTPOWCTBO COCTABASET 3 rofa CO AHSA NPOLAXKN.

M3rotoBuTenb 0653aH NpefoCcTaBUTb YCAYTM MO PEMOHTY WKW 3aMEHUTb BbilLeallee 13
CTPOSt YCTPOWCTBO B T€YEHUE BCErO rapaHTUMHOIO CPOKa.

MoTpebutens 0653aH CO6M0AATb YCNOBUS M MPaBMIa TPAHCMOPTUPOBAHNS, XPaHEHUS U
3KCMAyaTaumn, ykasaHHble B JAHHOM PYyKOBOACTBE MOJ/b30BaTENS.

FapaHTUIMHble 0653aTeNbCTBa HE PACMPOCTPAHAOTCS:

- Ha 6aTapeun B ycTpomncTBax, otnpasmeLlumx 6onee 10 000 nakeToB AN9 UCMOMHEHUS C
6aTtapeen 6400 MAY nnn 6onee 20 000 nakeToB ANn9 UCMONAHEHUS C ABYMs 6aTapesmm 6400
MAUY;

- Ha YCTPOMCTBA C MEXaHNYECKMMU, INEKTPUYECKUMU U/ NHBIMU MOBPEXLEHNIMN W
nedekTaMn, BO3HUKLWMMU MPU  HaPYLEHUN YCNOBUM TPAHCMOPTUPOBAHUS, XPAHEHUS W
aKCnayaTaumu;

- Ha yCTpOl;lCTBa CO cnejaMn peMOHTa BHE CEPBUCHOIO LEHTPa U3TOTOBUTENA,

- Ha yCTpOI;ICTBa CO cnegamMun OKMCneHma Unn gpyrmx npn3HakoB nonagaHms XUOKOCTEN
B KOpnycC mnsnennms.

Mpw BO3HWMKHOBEHUM FapPaHTUMHOIO Cnyyas, cneayet o6paTUTbCS B CEPBUCHDIN LIEHTP
no agpecy:

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

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