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HacToswee pykoBoacTBo pacnpocTtpaHseTcs Ha LoRaWAN monem Bera GM-2 (nanee -
mogzem) npomnseoactea OOO «Bera-A6contoT» 1 onpenenseT nopsaoK YCTaHOBKA U
NOAKIOYEHMS, @ TaKXKe COAEPKUT KOMaHAb! yNpaBneHus 1 onmcaHmne GyHKLUMOHana.

PyKOBOﬂCTBOI1peﬂHa3HaquC)ﬂﬂﬂCﬂeumaﬂMCTOB,O3HaKOMﬂeHHbM(:HpaBMﬂaMM
BbINMOJTHEHNA MOHTaXHbIX pa60T B 0611acTmn Pa3TMYHOIo N1EKTPOHHOIO U SNTEKTPUYECKOTO

060pyAOBaAHMS.

Ona ob6ecneyeHus npaBUIbHOTO GYHKLMOHMPOBAHUA YCTAaHOBKa M
HacTpoMKa MojaeMa JAOJHKHbl OCYLLECTBAATbCS KBaAUMPULUPOBAHHLIMU

cneunananCrtamm
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A B C O N1 10O T

LoRaWAN mopem GM-2 npefHasHa4yeH A5 CHATUA MOKa3aHMM CO CYETUYMKOB rasa Elster,
C NOCNeAyLWMM HaKoMIeHnem 1 nepenadvyen aton nHpopmaumm B cetb LORaWAN.

Moaem ocHallleH ABYMSA AaT4yMKaMm Xonna, OANH 13 KOTOPbIX OCYLLECTBASET NoacyeT
TEKYLLMX MOKa3aHNM CYETUMKA, a APYron PacrofioXeH TakMM 06pa3oM U MMEET TaKoM YPOBEHb
YYBCTBUTENbHOCTM, YTO pearmpyeT TONbKO Ha MPUCYTCTBME BHELIHErO MarHUTHOIO Mo
(HanprMep, NPU pasmeLLLeHUN B6IM3M CYETUYMKA ra3a CUAbHOrO MarHuTa A BbiBoJa U3 CTPOS
MeXaHWM3Ma MoACYETA).

Onga 3awmnTel OT HECAHKUMOHNPOBAHHOIO AOCTYMNa MOAEM MMEET AaTHMK BCKPbITUA
Kopnyca. Takxe nmeeTcs ABa OXpPaHHbIX BXOOa 1 ABa YyMNpaBndoLW X BbIXOOa.

DNeMeHTOM NUTaHWS AN MOAEMA CNYXXUT BCTPOEHHas baTapes EMKOCTbio 3400 MAY,
paccyMTaHHas Ha CpPoK Cnyx6bl 4o 10 neT npu nepenaye gaHHbIX OAMH pPa3 B CYTKM.

=ik BC54 U

I
5428662

[MoKa3aHMa CYUMTBIBAIOTCS C MPpMOOopa y4eTa C HaCTpanMBaeMbIM MEPUOLOM OT 5 MUHYT A0
24 yacoB. CuMTaHHbIe NOKa3aHMSA COXPaHAIOTCS B MaMsATb MOAEMA U MePesatoTCs npu
ovyepenHOM ceaHce cBsA3n ¢ ceTbto LoRaWAN.

[Mepuopn nepefadn AaHHbIX MOXET paBHATLCA 1, 6, 12 1 24 yacam, U OTCUMUTLIBAETCS OT
MOMeHTa NepeBofa MoAeMa 13 pexmnma «Cknag» B pexnm «AKTUBHbIMY». [1pn ovyepeHOM
BbIXOAE Ha CBA3b MOJEM HAYMHAET OTMPAaBAATb HAKOMNEHHbIE MaKeTbl C MOKa3aHUSIMK, OT
CaMOro paHHero K CaMoMy MNo3gHeMYy.

Ecnun napaMeTp <<3al'lpaLIJl/IBaTb noaTBepPXAEHNE» BK/TKOYEH, TO MOOEM 6y,£l,eT OTMNpPaBIATb
cneﬂ,y+ou_|,vu7| MakKeT TOJIbKO MNMocCjie NonyvYeHnd noaTBepXgeHm1a © 4OCTaBKe rnpegbliayulero. Ecnm
TaKoe noareepXxgeHme He noay4yeHo nocie BblNMOJIHEHNA YKAa3aHHOIO B HaCTpOVIKaX
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KOMMYeCTBa NepernoBTOPOB MNaKeTOB, MOJEM 3aBEPLIAET CeaHC CBA3M A0 CNeAyoWero no
pacnuncaHuio. MNpr 3TOM YCTPOMCTBO NPOAO/HKAET COBMPATL AaHHbIE COrNacHO nepuoay c6opa
JaHHBIX M 3aMK1CbIBaTb B MaMsiTb, KOTOpas BMellaeT B cebs fo 100 3anucen. HenepeaaHHble
MakeTbl OCTAlOTCS B MaMSATU pagMoMoemMa A0 CNeAYIOLEro CeaHca CBS3U.

[Mpw BbIKNIOYEHHOM NapamMeTpe «3anpallmnBaTb MOATBEPXKAEHME», MOAEM OTMNPABNSET B
CeTb BCE HaKOMJIEHHbIe NakKeTbl MO MOPSAKY C CAMOrO paHHero O CaMOro NocaeaHero.
[MpOBEpPKM LOCTABKM MAKETOB B TAKOM pexunme HeT. HenepeaaHHbIX MakeToB B MaMSTH
YCTPOWCTBA HE OCTa&TCs.

Bpems BHYTpeHHKX YaCOB YCTaHaBNMBAETCS aBTOMAaTUYECKM Mpu NOAKIoYeHUN K Vega
LoRaWAN configurator yepes USB, a Takxxe MOXeT O6bITb CKOppeKTMpoBaHO Yepe3 LoRaWAN.
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Bera GM-2 / PykoBOACTBO MO aKCMyaTaumm

BEa2a
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7
)

OcCHOBHble
Bxonbl oxpaHHble 2
BbIXO4bl «OTKPbITbIVM KOINEKTOP» 2
USB-nopTt mini
duana3oH pabounx TemnepaTtyp -40..485°C
BCTpoeHHbIN AaTymK TemMnepaTypsl na
LoRaWAN
Knacc yctpownctea LoRaWAN A
KonunuyecTtBo kaHanos LoRa 16

YacTOTHbIM NnaH

RUB68, EU868, IN865, AS923, AU915,
KR920, US915, npon3BosbHbIN (Ha
ocHoBe EU868)

Cnocob6 akTmBauumm B cet LoRaWAN

ABP n OTAA

ﬂepl/lO,D, BbIXO4a Ha CB43b

1, 6, 12 vnnn 24 yaca

rlepl/IO,El, HakonneHmda AaHHbIX

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

O6beM MaMaTU 019 HaKOMJeHUd NakeToB

100 nakeToB

Twn aHTeHHbl LORa BHYTPEHHAA
YyBCTBUTENBHOCTb -138 dBm
LanbHOCTb pagnocCBa3m B MIOTHOM 3aCTPOWKeE 0O 5 KM
LJanbHOCTb pagnoCBa3n B CE/IbCKON MECTHOCTM 0o 15 km

BbixOaHasa MOLLHOCTb nepegaTtymka

00 100 mBT (HacTpamBaeTcs)

MuTtaHwne
EMKOCTb BCTpOeHHOWM 6aTapen 3400 MAY
Bpemsi HenpepblBHOM paboTbl OT 6baTapewn 0o 10 net
Kopnyc
Pa3smepbl Kopnyca C y4eTOM KpenneHumn 106 x 66 x 37 MM
Pasmepbl Kopnyca 6e3 yyeTa KpenaeHumn 88 x 52 x 37 MM
JaTymk BCKpbITUS KOpnyca (Tamnep) na
CTeneHb 3aWMTblI KOpyca IP53

LoRaWAN mopnem Bera GM-2 aBnsieTcst yCTPOMCTBOM Kilacca A (no knaccudmkaumm

LoRaWAN) n obecneumBaeT cnenyolmnm GyHKLUMOHAN:

nopnepxka ADR (Adaptive Data Rate)

OO0 O0OO0O0

noATBEPXAEHNEM

o O

noaaep)Kka OTNpPaBKM NaKETOB C MOATBEPXKAEHMEM (HACTpamMBaETCH)

J1IBa pexunma paboTbl «KAKTUBHbIN» 1 «CKnag»

JIBa OXPaHHbIX BXOAa ANS MOAKIOYEHUS BHELLIHNX OXPaHHbIX JAaTYMKOB W T.4.
COXpaHeHMe B NamMaATXM HeOOCTaBNEHHbIX MAKETOB MPW OTMPaBKE MaKEeTOB C

HaCTpaI/IBaeMbIVI nepmod HakoniaeHuna AaHHbIX
NMPMBA3Ka TEKYLLNX U apPXMNBHbIX MOKa3aHUM KO BPEMEHWM MO BHYTPEHHMM HYaCaM

O BbIXOJ Ha CBA3b NMpv Cpa6aTbIBaHVIl/I OXpPaHHbIX BXOOOB, AaT4YMKa BCKPbITMA KOpnycCa

N gaTymka Xonna
O U3MepEeHMe TeMnepaTypsbl

O W3MepeHue 3apsaa BCTPOEHHOW 6aTapen B %

PeBunsmsa Ne 03 ot 24.07.2018
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OMMNCAHWE KOHTAKTOB
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LoRaWAN MozemM mmeeT 2 OXpaHHbIX BXOAa. YCTPOMUCTBO CAeAMT 3a €ro 3aMblKaHUEM
WU pasMblKaHWMEM, B 3aBUCUMMOCTW OT 3aaHHbIX HacTpoek B nporpamme «Vega LoRaWAN
Configurator». B cnyyae cpabaTtbiBaHWS OXPaHHOrO BXOAa, YCTPOMCTBO aKTMBMPYETCS WU
OTNpaBaseT B CETb COOOLLEHME C CUTHAIOM TPEBOT M.

IcnonHuTenbHble YCTPOMCTBA MOAKOHATCA K MoaeMy yepes Bbixoabl OUT1 n OUT2,
KOTOpblE MMEIOT TUM KOTKPbITbINA KONNEKTOPY.

JonycTnmas Harpyska Ha Kaxxabin umppoBom Bbixog 2 A

Ons YBENNHEHUA HAalrpPy3KM Ha BbIXO/bl yCTpOﬁCTBa, HEOH6XOAMMO NCMNOb30BaTb BHELLHEE
pene. CxeMa NoaKItoYeHms pene npneBeageHa Hxe.
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u A B C O N 1O T

OATYNKN YCTPOUCTBA

Ha BepxHeM CTOpOHe rJaTbl PaCroONOXeH AaTyuk Xojna Masion 4yBCTBUTENbHOCTMU,
pearvpyowmm Ha NogHECEHNE CUIIbHOTO MarHuTa. Ha HMXXHEN CTOPOHE MJaTbl PACMONOXeH
6onee 4YyBCTBUTENbHbIN AaTuMK XOANa, KOTOPbLIM pearnpyeT Ha BpaLleHMe MarHuta B
MexaHM3Me CYETYMKaA rasa, obecneynsasi, TakMm 06pPa3OM, BO3SMOXHOCTb CYMTbIBATb MOKa3aHWUs
NOLKJ/IIOYEHHOIO YCTPOMCTBA.

b\ *; e ‘ﬁ K | :;. . h
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Ha BepxHer CTOpOHe MaTbl PACNONIOXEH AaTYMK BCKPLITUS KOopryca uin tamnep. [pu
cpabaTtbiBaHMM AaTymka Xonna 1 wm/unu Tamnepa B ceTb LORaWAN oTnpaBngetcs nakeT C
COOTBETCTBYIOLLMM COOOLLEHNEM.

10 PeBun3na N2 03 o1 24.07.2018
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’5" Beaa Bera GM-2 / PykoBOACTBO MO aKCMnayaTaumm

MHONKALWA YCTPOUCTBA

YCTpPOMCTBO MMeeT OAMH CBETOAMOAHbIN MHONKATOP KPAaCHOrO LiBETa, PAaCMONOXEHHbIN
Ha nnaTe. MIHAMKauMa MCNOb3yeTCsa TONbKO Ha 3Tarne akTMBauum ycTponcTtea B ceT LoRaWAN
M MNPV CMEHE PeXMMOB pPaboThl.
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CurHan uHaukaTopa 3HaueHwe
PP Cepusi KOPOTKMX MOoeT npouecc npnucoeamHeHmns K cetun
BCMblLIEK
OnHa AvHHas YCTPOMCTBO yCNewHo NpucoeamHeHoO K
] CETU U B aKTUBHOM pPEXMME
BCMbILLKA

YCTPOWCTBO MEPELLNO B PEXUM
«Cknan»

GEED GEED @GEED TPV ANVHHbIX BCMBILLKM

B cnyyae HeycnewHoOro npncoegmHeHus K ceTm yCTPOMCTBO aBTOMaTUYECKMU
nepexoaut B pexxum «Cknag»

12 I PeBun3na N2 03 o1 24.07.2018



Bera GM-2 / PykoBOACTBO MO aKCMNAyaTaumm OX Beaa

MEPBbIN 3ANYCK

LoRaWAN mogem Bera GM-2 NOCTOAHHO BK/IIOYEH, HO MMEET OCOobbiIn pexxnm «Cknany,
npefAHa3HaYeHHbIN 1S XPaHEHUS WU TPAHCMOPTUPOBKU. B AaHHOM pexunme yCTPOMCTBO He
OCYLLeCTBASET PErynspHyto nepenady AaHHbIX B CeTb. [lepes Ha4anoM UCNONb30BaHWUS, MOAEM
HEOOXOAMMO BbIBECTU M3 pexkmuma «Cknaa».

YcTpowncTteo Bera GM-2 noanep»xmBaeT ABa cnocoba aktmaumm B cett LoRaWAN — ABP
n OTAA. BbibpaTb OOMH M3 CNOCOG0OB MOXHO C nomolbio nporpammbl «Vega LoRaWAN
Configurator» (cm. pasgen 4).

1. Cnoco6 ABP. lMocne HaxaTus Ha KHOMKY 3amycka, YCTPOMCTBO Cpa3sy HaydnmHaeT
paboTaTb B peXXmMme «AKTUBHbINY.

2. Cnocob6 OTAA. locne HaxaTusi Ha KHOMKY 3amnycka, YCTPOMCTBO OCYLLECTBUT Tpw
MNOMbITKN MPUCOEOAMHEHNA K CETW B 3aJaHHOM MpY HAaCTPOMKE YaCTOTHOM AunanasoHe. [lpu
NONYyYEHUN MOATBEPXKAEHUs akTmBauum B ceTn LoRaWAN, ycCTponmcTBO nomJacT CUrHan
WHOVMKATOPOM (CBeYeHMe B TedyeHue 3 CeKyHA) W nmepenaeT B pexum «AKTUBHbIN». Ecnn BCe
NOMbITKM OKaXYTCs HEYAA4YHbIMU, MOLEM CHOBA NepenaeT B pexum «Cknan».

[NepeBeCTn YyCTPOMCTBO M3 «AKTMBHOIO» pexmma obpaTHO B pexmm «Ckrag» MOXXHO
NPV NOMOLLUM ANUTENBHOIO HaXKaTKa Ha KHOMKY 3anycka (bonee 5 cekyHA).

bd”
| ﬁ HaxaTb KHOMKY
/ 3anycka,
e PaCMONOXeHHYIO
= % 3 Ha nnaTte
=

auT r
QUTZ |
KTéH

O
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O
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MNOAKMIOYEHWE MO USB

YctponctBo Bera GM-2 MoOXeT HacTpamBaTbCs C MOMOLLbIO MporpamMmmbl  «Vega
LoRaWAN Configurator» (cm. pa3gen 4).

PacnonoxeHue
USB-nopTa Ha . g% o
T
nnate L
o (D
'S ()_' O
G A +
[ - W
BT ©
BENA_CIrab2
:[—\ £

MNepen NepBbIM MOAK/MOYEHMEM YCTPOWCTBA K KOMMbIOTEPY HEOHXOAMMO YCTAHOBUTH
npaveep ang COM-nopTa stsw-stm32102, KOTOpPbIM MOXHO CKayaTb Ha CanTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe nosBMTCS OKHO YCTaHOBLUMKA:

i':_-!,_-l Virtual Com port driver V1.4.0 - InstallShield Wizard ﬂ

Waelcome 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 Mext.

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

< Back
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B 3TOM OKHe HY»XHO HaxaTb KHOMKy Next, 3atem Install, nocne yero Ha4yHéTCS yCTaHOBKA.
MO OKOHYaHMM NOSIBUTCS OKHO YCMELLUHOrO 3aBEPLUEHNS YCTAaHOBKMU:

i':_?}-'u Virtual Com port driver V1.4.0 - InstallShield Wizard £|

InstallShield Wizard Completed

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

Cancel |

Mocne HaxaTua Finish apareep rotos K paboTe, - MOXHO NoakaoyaTh Mmogem no USB.

< Back
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Bera GM-2 / PykoBOACTBO MO aKCMlyaTaumm

Mporpamma «Vega LoRaWAN Configurator» (nanee — KoHouUrypatop) npenHasHavyeHa

015 HACTPOWKM yCcTpomncTsa Yepes USB.

KoHodurypatop mmeeT ABa pexmma paboTbl — «[IpocTom» n «3IKcnepT». B pexume

«[lpocTom» [OCTYMHbI TOJIBKO OCHOBHbIE HACTPOWKMK,

B pexXunme <<3KCI'IepT>> OCHOBHbIE

HaCTpOl7IKl/I, pacwmpeHHble HaCTpOl7IKl/I N BO3MOXHOCTb MPOBEPKN 30OHbI MOKPbLITNUA CHITHana OT

6a30BbIX CTaHUMN. [lanee paccMaTpurBaeTcs paboTa NPOrpamMmMbl B peXMME « DKCNEPT».

MHTEP®ENC NPOTPAMMbBI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpm 3anycke

ncrnonHgemoro daina NosBAsSETCs OKHO PaboTbl C MPOrPaMMON.

4 Bera LoRaWAN kondmrypatop

=10 x|
B E a a IIl.HHdJODMELIMﬁ L:{?:RaHatrpoﬁm LoRaWWAN ﬂTBera C-11 fAsbi: Russian
ABCONMN BT [aHHele ana ABP [aHHble ana OTAA HacToTHEI NnaH
Pesxtm:
SkcnepT - Device address: Device EUL: Join kaHan 1:
Mogens ycTpoiicTea Application session key: Application EUT: Join warian 2:
Bera CH-11 - Join kaHan 3:
Network session key: Application key: YacToTa RXZ:
‘,I'Ionmnoqmbr_q
WropMaLwa of ycTpoiicTee WHdopMaLma o ceTk MpoBepka NoKpEITHA
X OTKMOUMTLER
Mogens ycTpoiicTea: CTaTyC NPUCOEAMHEHMA: (i mmeE lllll

Bpema ycrpoiictea (UTC):

Device address:

Bepaus MO: TaPEHTMIAHBIA CHETUMK MEKETOB! Buanmoix BC:

1} 06HOBNTE MpowmEy () MprcoeanHnTLER K caTh () Mposepka nokpeTha

BelBoa ycTpoicTEa

Q¥ NonyumTe HacTpoiiku

o TpMMEHUTE HACTPOlikN

MeHiO cneBa MNO3BONSIET MEPEKOYATLCS MEXAY PexmMmMamm paboTbl MNPOrpamMmbl
«[MpocTom» 1 «3KCnepT», Bbl6BUMPaATb MOLENb YCTPOMCTBA, OCYLLECTBASATb MOAKIOYEHUE K
YCTPOWCTBY WM OTKOYUTHCS OT HErO, MoJyyYaTb U MPUMEHSTb HACTPOWMKM.

OKHO MpOorpamMmbl COOAEPXUT TPW BKNaAAKM — MHPOpMaums, HacTpomkm LoRaWAN wu
HACTPOWKWM YCTPOWCTBA.

B npaBOM BeEpXHEM YIly HAXOAMUTCS MEHIO BbI6OpPa si3blKa.
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MNOAKNOYEHUE K YCTPONCTBY

Ona nookntoyeHns K yCTpOVICTBy HEOH6XOAMMO BbIMONAHUTb cneaywouwmne warn:

1. Toaknountb USB-kabenb K yCTPOUCTBY.
2. 3anyctuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxkaTb KHOMKY «[1OAKMOUYNTLCA» B MEHIO C/IEBA.

MporpaMma aBTOMaTUYECKM PACMO3HAET TUM YCTPOMCTBA, U MEHIO BbI6Opa YCTPOMCTBA
CTaHET HEaKTMBHbIM.

=lolx|

B E a a Ill.HH(bODMELlMﬂ I.-_{El:RaHatrpoﬁm LoRaWAN T”Bera GM-2 Asbik: Russian ™

A B C O N ©O T
Pesxtm:

[lanHsie ana ABP OaHHble ana OTAA YNpasneHue KNoqamm

Sxcnept - Device address: 0164013F  Device EUL: 3235323171375812 e —

Mogens ycTpoicTea Application session key: 3F001100323632313237471264607943 Application EUT: 76656761474D2032

cs
—_— Network session key:  32374712323632313F00110071375812  Application key: 0D375612000000000D37551215542151 POGED KRG MKk SRORCIM

Jnc.gNm-:.anbc;] WrdopmaLma of ycTpoiicTee WHdopMaLmaA o ceTi MpoBepka NokpeITHa

Mogens yCTpoiHcTEE: Bera GM-2 CTaTyc NpUcoeanHEHA: B cet

Bpema ycTpoiicTea (UTC): 25.05,2018 08:33:05 Device address: CAD0010B
) Buammeix BC: o

X OTrmOUMTECE KauecTso currana: l:l|]|:|[|[|

Bepowa MO: VEGA GM-210.2 FapaHTHIAHEI CHETHMK NEKETOE:

o} 06HOBNTE MpowkEky () MpucoeantnTbea K ceTh () Mposepka nokpeITHa

BelBoa yCTPoOACTEE

txDone =
rxStart
rxStop
rxStart
rxStop
Tx complete: dr = 2, power = 1, uplink counter = 8, num retries = 0, time on air = 453
Packet sent, total packets in BB 3
Send packet: 61 5C C8 07 58 1900 00 00 00 00 00 01 76 2300 00 82 210000
Send uplink frame
StartTx on freq: 867.900
txDone
rxStart
rxStop
rxStart
rxStop
Tx complete: dr = 2, power = 1, uplink counter = 9, num retries = 0, time on air = 453
Packet sent, total packets in BB 2
Send packet: 5142 C9 07 58 1A 0100 00 00 00 00 01 75 23 00 00 82 2100 00
Send uplink frame
StartTx on freq: 868. 100
tDone
rxStart
rxStop
rxStart
rxStop
Tx complete: dr = 2, power = 1, uplink counter = 10, num retries = 0, time on air = 453
Packet sent, total packets in BB 1
Send packet: 6144 C507 58 1A 05000000 00000176 230000 82 210000
. Send uplink frame
Q¥Tony-us HacTpoiiku StartTx on freq: 867,300

- txDone -
o MpUMEHUTE HACTPOFKK

Ons  CcUMTbIBaHWSE HACTPOEK C YCTPOWCTBA HYXXHO HaXaTb KHOMKY «[lonyynTb
HaCTPOMKM», 0O 3TOFO MOMEHTa B MporpamMmme 6yayT OTO6paXkaTbCs HACTPOMKM MO YMOSTYAHMIO
WA C NOCNenHero NOAKMOYEHHOIO YCTPOWCTBA.

Mocne BHeCEHUS HEOBXOAMMbBIX WM3MEHEHWM B HACTPOWMKW, CnedyeT Ha)kaTb KHOMKY
«[MIPUMEHNTb HACTPOWMKM» U TOMbKO MNOTOM OTKAKYATbCA OT YCTPOMCTBA KHOMKOMN
«OTKMOUNTBLCAY.
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BKNAOKA «MHOOPMALUA»

Bknagka «W/HbopmMaumsa» oTobpaxaeT mHOopmMaumio 06 YyCTPOMCTBE, ero Tekyllee
COCTOSIHME, a TaKXe AaHHble, HeO6XOAMMble Ans pernctpauunm yctpomnctesa B LoORaWAN ceTw.

hilHdoprawia L:i:B:RaHav:rpc-ﬁm LoRa\W AN “TBera GM-2 Azbik: Russian ~
LaHHeie ona ABP LanHeie ona OTAA ¥NpasneHue kno-aMM

Device address: 0164013F  Device EUI: 3236323171375812 e T

Application session key: 3F0011003236323132374712046D7943 Application EUL: 7o656751474D2D 32

Chj
Network session key:  32374712323632313F00110071375812  Application key: 0D37561200000000003756 1215542151 ELEDI AR

MHioprawma ob yoTpolicTee MHopMaLmMa o ceTH MpoBEPKE NOKPEITHA
Moaens ycTpoRcTEa: Bera GM-2 CTaTyC NpUCoeAMHEHMA: B cetn KauecTBo crHana: DUDU[I
Bpema yorpoitcTea (UTC): 25.05,2013 08:33:05 Device address: CAQDD10B
Bepowa MO: VEGA GM-210.2 FapaHTHIAHBIA CYETUMK NEKETOB: 38 Buaasnchts 0
¥, OfHOBUTE NPOWMEK () MpucoeanHMTBCA K ceTI () Mposepka nokpeITS
—d P ¥ P poBEp! Kl

BoiBog ycTpolicTEa

txDone

rxStart

rxStop

rxStart

rxStop

Tx complete: dr = 2, power = 1, uplink counter = 8, num retries = 0, time on air = 453
Packet sent, total packets in BB 3

Send packet: 61 5C C807 56 1900 00 00 00 00 00 01 76 230000 82 21 00 00

Send uplink frame

StartTx on freq: 867,900

txDane

rxStart

rxStop

rxStart

rxStop

Tx complete: dr = 2, power = 1, uplink counter = 9, num retries = 0, time on air = 453
Packet sent, total packets in BB 2

Send packet: 6142 C207 58 1A 0100 00 00 00 00 01 76 230000 82 21 00 00

Send uplink frame

StartTx on freq: 868, 100

tDone

rxStart

rxStop

rxStart

rxStop

Tx complete: dr = 2, power = 1, uplink counter = 10, num retries = 0, time on air = 453
Packet sent, total packets in BB 1

Send packet: 61 44C3 07 58 1A 0500 00 00 00 00 01 76 230000 82 21 00 00

Send uplink frame

StartTx on freq: 867.300

tDone -

HDaHHble ana ABP - oTo6paxatoTca AaHHble, HeOObXoAMMble ANg perncrpaumnm
ycTponcTea B ceT LoORaWAN B pexunme akTmBaumm ABP (Activation By Personalization).

OaHuble ana OTAA — oOTOOpaxaloTCs [aHHble, HeobxoauMble Ang perncrpaunm
ycTpomncTtea B ceT LORaWAN B pexume aktmeaumm OTAA (Over The Air Activation).

YnpaBneHue KntoyaMm (He oTobpaxaeTcs B pexxmme «[1poCcTom») — NO3BONSET U3MEHUTD
3aBOACKME KOUYM 0N PErmcTpaumm yCTPOMCTBA B CETU, a TakXe COHPOCUTb KItoUM 06paTHO K
3aBOLCKMM HaCTPOMKaM.

NHpopmauua 06 yCcTponcTBe — KOHOUIypaTop CUMUTbIBAET MHPOPMALMIO O MOAENM
YCTPOMCTBA, €ro MnpOLWMBKE UM aBTOMATUYECKM KOPPEKTUPYET BPEMS YCTPOMCTBA MNpwu
NOLK/IIOYEHUN K HEMY.
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O6HOBUTb NPOLWMBKY — MO3BOASET Bbl6paTb Gana MNPOLWMBKM C XKECTKOro AUCKA
KOMMblOTEPA WM OCYLWEeCTBUTb €ero 3arpy3ky B YCTPOMCTBO. [lO 3aBeplUeHUM 3arpysku
YCTPOMUCTBO OTKIIOYUTCSH OT KOHOUITypaTOpa aBTOMATUYECKU. AKTYanbHYKO BEPCUIO MPOLUMBKMK
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

OBHOBEAEHWE NPOLUNEKKN

MNepenaqa NPoLWMBKH. ..

MHdopmauma o ceTn — MOKasbIBaET, MOAKMOYEHO NN yCTPOMUCTBO K ceTn LoRaWAN u
ero agpec.

MpncoeanHUTLCA K CeTU — BbiNONHAeT npucoeamHeHne Kk cetm LoRaWAN BbiGpaHHbIM
paHee cnocobom ABP unm OTAA. Ecnm yCTpOMCTBO y)Xe MOAKMOYEHO K CeTU, NPOU3ONOET
nepenoakmovYeHmne.

MpoBepka NOKpbITMS (He OTOb6paxaeTcs B pexume «[1poCTom») — Npu HaxaTuw,
ycTponcTBo oTtnpasnseT B LORaWAN ceTb cneumanbHbii CUrHaA, B OTBET Ha KOTOPbLIM CeTb
COObLAaeT eMYy KOMNYECTBO 6A30BbIX CTaHLUMM, MPUHSBLLUMX AAHHbIM CUIHAN U KAaYeCTBO CUTHaNa.
JlaHHasa KHOMKa paboTaeT TONbKO KOrAa YCTPOMCTBO MPUCOEAMHEHO K CETMW.

MpoBEpKa NOKPEITHA
Ka4ecTeo cMrHana: ..lll

BuaMMelx BC: 2

() Mposepka NokpLITHA

BbiBOA ycTponcTBa (He oTo6paxaeTcs B pexxmme «[1poCTom») — MOHUTOPUHI COCTOSIHWS
YCTPOMCTBA, BCE CO6bLITUS B peasibHOM BPEMEHM BbIBOAATCS Ha SKPaH.
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BKJTAOKA «HACTPOWMKM LORAWAN>»

Bknagka «HacTtponkn LoRaWAN» no3BongeT BbIMOJHUTL HACTPOMKY  PasinyHbIX
napameTpoB ceTu LoRa.

II'.HHdJOpMaLIMFl LERaHacrpoﬁm LoRaW AN T*TBera GM-2 HAsbik: Russian

YacToTHBIRA NnaH: ELI3&3 - H3MeEHUTE

Cnocof akTUBaLMK B CeTu: OTAA S
3aNpaWMBaTE NOATEEMHASHHE! Bes noaTEepHOeHUs 7
ABTOMETHYSCKOS YNPASNEHWE CKOPOCTEID: Brn 7
CTKPEIBaTE NEPE0E MPUEMHOE OKHO Yepes: 1cexkyHaa w7
Jaaepkka 1Ha NoaTEEMKAEHWE NPMCOEAWHEHWA K CETH: 3 CeKYHA R
Konu4ecTeo NepenosTOPOE NakeTa: 3paza w7
MowHoCTE NepeaaTymKa: 14 dBm 7
CKOpOCTE NEpefaqYu: DRO 5F12 BW125 hd

YacTtoTHbIM nnaH — no3BosnsdeT BblbpaTb RU-868, EU-868 wnn 3apatb mpou3Bo/ibHbIV
YaCTOTHbIV MJIaH.

RU_868

MpoKMsE0NEHLIA

Mogem nognepXXmnBaeT cniegyroume YHaCTOTHbIE M1aHbl:

YacToTHbIM NnaH!? KaHan YacToTa Mopaynsauuns
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
[Mpoun3BObHbIN 3afaéTcs BpYyUHYyto

B yacToTHbIX nnaHax EU_868 n RU_868 no ymMon4aHMo aKTMBHbI TOMbKO 3 KaHana, Ha
KOTOPbIX YCTPOMCTBO OTMNpPaBAdeT 3anpocCbl Ha MNpucoeamHeHne K ceTu (Join-KaHasbl).
OcTanbHble KaHasbl, KOTOpble YCTPOWCTBO AOMKHO WCMOMAb30BaTb MOTyT 6biTb MnepenaHsbl
ceteBbiIM LORaWAN cepepomM BO BpeMs NpoLeaypbl MPUCOeaNHEHNS YCTPOMUCTBA K CETU.

' Mo yMonyaHmio yCTPOMCTBO NOALEPKMBAET [1Ba YAaCTOTHbIX MaHa U MPOU3BOSbHbIN, OfHaKO BO3MOXHa NOCTaBKa
NPOLWWMBOK NOA4 ApYyrMe 4acTOTHbIE MAaHbl Nof 3akas: IN865, AS923, AU915, KR920, US915, KZ865
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Mpn BbiIGOpe B none «YacTOTHbIM MaaH» 3HavyeHWs «[1POM3BOJIbHbLINY HEOH6XOAMMO
BPYYHYIO MPOMNMCaTh YaCTOTbl, KOTOPblE YCTPOMCTBO OYAET MCNOMb30BaTh. [N 3TOro Hy»XHO
HaXkaTb KHOMKY «/13MeHUTb», MOSBUTCH OKHO PefaKTUPOBAHMS YaCTOT KaHaNOB:

MNpon3BoNbHbIA YACTOTHLIA NNaH

YacToTa join kaHana 1 (M) i YacToTa kanana 9 (Mw) i
YacToTa join kanana 2 () 0 YacToTa kanana 10 (M) ]
YacToTa join kaHana 3 () 0 YacToTa kaHana 11 (M) ]
YacToTa kanana 4 (Tw) 0 YacToTa kanana 12 (M) ]

YacToTa kanana 5 (Tw)
YacToTa kaHana & ()
YacToTa kaHana 7 ()

YacToTa kanana 8 (Tw)

YacToTa kanana 13 (M)
YacToTa kanana 14 (M)
YacToTa kaHana 15 (M)

YacToTa kaHana 16 (M)

YacToTa BTOpOro MPUEMHOro OKHa |III| CrkopocTb BTOporo npremHoro oxkHa | DRO =

| ok |

LaHHbIM YaCTOTHbIM NNaH NO3BOASET 3a4aTb 4O 16 KaHaNoB, a TakKXKe YaCTOTY U CKOPOCTb
BTOPOro NPMEMHOIO OKHa.

MNMepBble TpM KaHana U BTOpPOE MNPUEMHOE OKHO Heo6XxoauMo
HacTpouTb B oO6s3aTeNlbHOM MopsaKe, WHaye MpPOU3BOJIbHbIA
YaCTOTHbI NNaH 6yaeT cYMTaTbCs NyCTbiM

Cnoco6 aKTUBaLUMM B CeTU — 380aE€T cnocob akTuBauum B ceTun: ABP nnm OTAA.

3anpawmBaTbh NMOATBEPXAEHME — MpPW BbIBOpPe OTMPABKM MakeTa C MOATBEPXKAEHUEM,
YCTPOWCTBO ByAET NOBTOPATb OTMPABKY MNakeTa 4O TeX Nop, NOKa He NOAyYuT NOATBEPKAEHME
OT cepBepa, 60 MokKa He 3aKOHYMTCS «KONMYeCcTBO NepernoBTOPOB NakeTa» (cM. aanee). Ecan
NoATBEPXKAEHWNE HE 6bINO NONYYEHO, MOAEM COXPAHSIET BCE HAKOM/IEHHbIE MaKETbl B MaMATN 4O
cnefytoLLero ceaHca CBsi3n.

Mpwn Bbi6Ope oTnNpaBKU NakeTa 6€3 NOATBEPXKAEHUSA, MOAEM He 6yaeT
3HaTb, AOCTaBJIEH MaKeT WU HEeT

ABTOMATMYeCKOEe yrnpaBieHne cKopocTbio (ADR) — paHHas onums akTUBMPYET B
YCTPOMNCTBE aNrOpuTM aBTOMATUYECKOrO YMpaBfeHUS CKOPOCTbO Mepenayvs AaHHbIX CO
cTopoHbl ceT LoRaWAN. Yem Bbile KayeCTBO MPUHMMAEMOrO CEeTblO CUrHana, TeEM Bblle
CKOPOCTb 6yAeT yCTaHaBAMBATbLCS Ha YCTPOMCTBE. [JaHHYIO OMNuMIO peKOMeHayeTCs BKAOYaTb
TONbKO Ha CTaLMOHAPHO YCTAaHOB/IEHHbIX YCTPOMCTBAX.
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ABTOMaTHYECKOE YNPABNEHWE CKOPOCTEHD:
Beikn

OTKpbIBaTb NepBOE NPUEMHOE OKHO Yepes (He OTobpaxaeTcs B pexumme «1pocTom») —
3343€T BpeMs, Yepes KOTOPOe YCTPOMCTBO OTKPOET NepBoe NMPUEMHOE OKHO MOC/e nepenayn
oyepeaHoro naketa. Bropoe npnémHoe OKHO Bcerga OTKpbiBaeTcs yepe3 1 cekyHAy nocne
nepBoro.

1cekyHaa
2 cekyHAbI
3 CeKyHAkI
4 CceKyHAakl
5 cekyHa

CTKPLIBETEL NEPEOE MPMEMHOE OKHO YEpPEe3:
7 cekyHA

8 CceKyHa

9 CceKyHA

10 cexyHAa
11 cekyHA
12 cekyHAa
13 cekyHAa
14 cekyHA
15 cexyHA

3agepxka 1 Ha noaTeBepXAeHUe NPUCOESNHEHUS K CETU (He OTOOPAXKAETCS B pexXmnme
«[MpocTom») — 3aHaéT Bpems, Yepe3d KOTOPOE YCTPOMCTBO OTKPOET MepBOE MPUEMHOE OKHO
AN NONyyYeHus NoAaTBepxAeHUa npucoeamHeHus Kk cetn LoRaWAN. BTtopoe oOkHO Bcerza
OTKpbIBaeTCH Yyepes 1 cekyHAy nocae nepBoro.

1cekyHaa
2 CEKYHARI
3 CEKYHAbI
4 cexyHAbI
5 cekyHa

O CeKyHA

7 cexyHA

3anep#ka 1Ha NoATEEPHOEHWE NPMCDEAMHEHKA K CETH:
9 CceKkyHa

10 cekyHA
11 cekyHA
12 cexyHa
13 cekyHA
14 cekyHA
15 cekyHA
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KonnuectBo nepenoBTOPOB NakeTa (He oTob6paxaeTcs B pexume «[lpocTtom») — ecnum
dYHKUMS «3anpallmBaTb NOATBEPXKAEHNE» OTKOYEHA, YCTPOMCTBO NMPOCTO 6yAeT OTNpaBndTb
KaXAblM MaKeT CTONIbKO pa3, CKOJIbKO YKa3aHO B AaHHOW HacTpowke. Ecnn «3anpalimsaTb
NOATBEPXAEHME» BKJIOYEHO, YCTPOMCTBO 6yAeT OTNPaBAATb MaKeTbl MOKa He MOoayuuT
NOATBEPXAEHME WAM MOKA He OTMPaBUT CTONbKO MAKETOB, CKOMbKO YKasaHO B AaHHOMN
HaCTpoOWKe.

1pas
2 paza
3 paza
4 paza
5pas
b pas
7 pas
KonM4ecTeo NepenoETOPOE NaKeTa:
9 paz
10 pas
11 pas
12 paz
13 paz
14 paz

15 pas

MowHocTb nepepatumka (He oToOb6parkaeTcs B pexmme «[1poCcTom») — peryampyercs
MOLLHOCTb MepefaTynka YCTPOMCTBa Npu OTnpaBke naketoB B ceTb LoORaWAN. [aHHas
HACTPOWMKa MOXET 6bITb MU3MEHEHA CETbIO.

2dBm
5 dBm
8 dBm
14 dBm
20 dBm

CkopocTb nepepaun (He oTobpaxaeTca B pexume «[IpocTom») — perynmpyeTcs
CKOPOCTb Mnepefayn, Ha KOTOpOW YCTPOWCTBO 6yaeT nepefaBaTb nakeTbl B ceTb LORaWAN.
JlaHHas CKOPOCTb MOXKET ObITb M3MEHEHA CETbIO, eCNn BKJoYeH anroput™ ADR.

DRO 5F12 BW125
DR15F11BW125
DR2 5F10 BW125
CKOpOCTE NepegadqM: DR.3 5F9 BW 125
DR45F3 BW 125
DR53 5F7 BW125
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BKNAOKA «BETA GM-2»

Bknagoka «Bera GM-2» conepuT HaCTPOMKM NOAKIKOYEHHOIO YCTPONCTBA.

Ill.MchopmauMq LoRaHactpoiiku LoRaWAN NTBera GM-2 Asbik: Russian ¥

Tekywee cocTosHue
TemnepaTtypa: 26
3apsa baTapeu: 97

MoKa3aH1A C4eTYMKa rasa
HavanbHble noKasaHWa: 85,780 =
TeKyLMe NOKA3aHUA: 90.78 C6pocnTb
Konu4ecTso 3HaKoB nocne 3ansToi: 3 >

HacTpoiiki oxpatbl

OTnpaBnATb TPEBOXHOE coobiwerme no Bxoay 1npu: 3aMbiKaHU1

OTnpasnaTb TPEBOXHOE cooblienue no BxoAay 2 npu: 3aMbIKaHuM

HacTpoiiki nepeaaqm nokasaHuin

MNepuoa cbopa aaHHbLIX: 5 MAHYT A
Mepuoa nepeaayn AaHHbIX: 24 yvaca N
Yacosoit nosc: UTC+07:00 v

Tekyliee COCTOsIHME — OTOOpPAXKAET TEKYLLUME MapaMeTpbl YCTPOMCTBa — TemMnepaTypy U
3apsag 6aTapew.

[Moka3aHMa cyeTyMKa rasa — OTO6paXKaeT TeKylme MoKalaHus M MNO3BOAsSIeT 3a4aTb
Ha4ya/lbHOE 3HAYeHMe TMOKa3aHWMM MNOAKOYAEMOrO CYeTYMKa rasa, u4Tobbl nNpu cébope u
nepegade nokasaHuUm — nepenaBasoCb MX abCOMOTHOE 3HAYEHME, OTObpAXKAEMOE Ha CaMOM
CYETYMKE, a TaKXe KOJIMYECTBO 3HAKOB rMocne 3ansaton. KonmyecTBo 3HAKOB MOC/e 3ansgaToun
HEO6XOAMMO MPUBECTU B COOTBETCTBME C AHANIOTMYHbIM MapaMeTPoOM MNpubopa y4vyeTa Ha
namueBon naHenn. KHonka «CO6pocuTb» CHPACbIBAET CYETYMK MOKA3aHWM, HAKOMJIEHHbIX
MOJEMOM C MOMEHTA €ro NoOAKNIOYEHUS.

MapameTp «KonunuecTBo 3HaKOB nMocne 3angaTon»  [OJDKEH
OOHO3HaYHO COOTBETCTBOBATb aHaJIOFMYHOMY MNapameTpy npubéopa
yyeTa A/19 KOPPEKTHOro c6opa nokasaHui

HacTponkn oxpaHbl — NO3BOASET HACTPOWUTb PAaBbOTY OXPaHHbIX BXOAOB, @ MMEHHO MpK
KaKOM COCTOSIHUW Lienu cnenyeT OTnpaBnsTb TPEBOXHOE COO6LLEHME: NPU 3aMblKaHUM LEenw,
NPWU pasMbIKaHUKM, WU NPU O60UX COCTOSHUAX. MakCMManbHas BO3MOXHas YaCcTOTa OTMNPaBKM
TPEBOXHbIX MAaKeTOB — pa3 B 10 cekyHa.

HacTpolikm nepepayM noKasaHWK — rpynna MapaMeTpoB, KOTOPble MO3BONAIOT
NpPOM3BECTM HACTPOMKY MEepUOAOB cbopa W Mepedays MoKasaHWM, M 4acoBOro nosca, no
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KOTOPOMY OyAyT HaCTPOEHbl BHYTPEHHME 4Yacbl MoAema. [lokasaHug CYMTbIBAOTCS C
nogkntoyeHHoro yctponctea B 00.00 no BHYTPEHHMM YacamM MOAEMA, eCNM 3aaH Nepuos
cbopa AaHHbIX 24 vaca, B 00.00 n B 12.00, ecnn nepurog 12 4yacos 1 Tak aanee. Bce nokasaHus
XPaHATCS B MaMsaTU MOAEMa A0 Clelytollero ceaHca CBa3n. [lepron nepenayn AaHHbIX MOXET
paBHATLCA 1, 6, 12 1 24 4yacaMm, U OTCYUTLIBAETCS STOT NEPUOL OT MOMEHTa MNepeBoa MOLEMA
n3 pexmma «Cknag» B pexumMm «AKTUBHbIN». [1pn MHULMMPOBAHMM CeaHCa CBS3W MOLEM
Ha4YMHaEeT OTMPABAATb NAKeTbl C MOKa3aHMUAMMW, HaYMHasa C CaMOro paHHero. [Npu BbIKIIOYEHHOM
napameTpe «3anpalimBaTbh MOATBEPXAEHME», MOAEM OTMPABASET B CETb BCE HAKOM/EHHble
MnakeTbl NO NOPSAKY C CAMOro paHHero 4O CaMoro NocnegHero, OCBO6OXAas, TakKMM 06pPa3oMm,
oyepenb OTMNPaBKM MAKeTOB B MNaMsaTU. EcnmM nmapameTp «3anpallvBaTb MOATBEPXAEHMEX
BK/IIOYEH, TO MoAemM O6yaeT OTNpaBnaTb CAeaylWn NakeT TONAbKO MNocne MnoNyvYeHus
NOATBEPXAEHMS O AOCTaBke npenblaywiero. Ecny Takoe NnoaTBep)KAeHME He NOyYeHO nocne
BbIMOSIHEHMS YKa3aHHOIrO B HACTPOWMKaxX KONMYeCTBa NePenoBTOPOB MakeTa, MOAEM 3aBepLUaeT
CeaHC CBS3M 4O Caenytouero no pacnmcanuio. MNpu 3ToM yCTPONCTBO NPOAOIHKAET COOBMPaThb
[aHHble COrlacHO Mepuoay COopa AaHHbIX M 3aNMCbiBaTb B MaMsATb, KOTOPas BMELLAET B Ceb4
no 100 3anucen. HenepenaHHbie NakeTbl OCTAOTCS B MaMATU pagMoMOAeMa OO Chenytolero
ceaHca CBS3W.
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B naHHOM pa3gene onmcaH NpPOTOKON O6MeHa AaHHbIMKW paamomoaema Bera GM-2 c ceTbio
LoRaWAN.

LORAWAN MOJEM BETA GM-2 MEPEOAET CIEAYIOWWNE MAKETHI

26

B nonsax, cocTosiwmx M3 HECKONbKUX 6alT, UCNONb3yeTcs NOpPSAOK
cnepoBaHusd little endian

1. TlakeT C TekyLWMMM NOKasaHWaMK, NnepenaeTcs perynsapHo Ha LoRaWAN nopT 2

Pasmep B banTax

OnucaHre nond

1 6anT

3apsan 6aTapen, %

4 6anTa Bpems cHATMA NoKa3aHWW, nepenaBaeMbIX B JaHHOM nakeTe (unixtime
uTC)
1 6ant Temnepatypa, °C
1 6anTt MpnyrHa GOPMMPOBaHNS NaKeTa:
0 — no BpemeHy,
1 — no TpeBore Ha Bxoae 1,
2 — Mo TpeBoOre Ha Bxofe 2,
3 — MO M3MEHEHMUIO COCTOSHWS BbIxoAaa 1,
4 — NO U3MEHEHWIO COCTOSIHMSA BbixOda 2
5 — No BHeWHeMY MarHUTHOMY BO3AENCTBUIO
6 — MO BCKPbITUIO KOpMyca
1 6anT CocTtosHue Bxoaa 1 (1 — 3amMkHyYT, O — pa3oMKHyT)
1 6anT CocTtosHue Bxoaa 2 (1 — 3amMkHYT, O — pasoMKHYT)
1 6ant CocTosiHue Bbixoga 1 (1 — BknwoyeH, O — BbIK/IOYEH)
1 6ant CocTosiHue Bbixona 2 (1 — BkntoyeH, O — BbIK/IOYEH)
1 6anTt Mpu3HaK BHELWHEro MarHWTHOro Bo3aencTtens (1 — npmucytcTayerT, O -
oTCyTCTBYET)
1 6anTt Mpw3Hak BCKPbITUS kopryca (1 — oTkpbIT, O - 3aKpbIT)
4 6anTa MokasaHus Npnbopa yyetTa Ha MOMEHT GOPMMPOBaHMS NakeTa (Ky6.m *
100)
4 6anTa HauvanbHble NOKa3aHWs Ha MOMEHT YCTaHOBKM paanomonema (ky6.m * 100)

Moaem conepuT B cebe BCTPOEHHbIE Yachl C KaNeHAapeM, Bpems M JaTa Ha KOTOPbIX
33[laeTCq  MpU  MPOM3BOACTBE, a TaKXe MOryT OblTb CKOPPEKTUPOBAHbI B MpoLecce
akcnnyaTaumm. GopmMupoBaHME MaKeTOB C TEKYLUMMU MOKA3aHUAMU MPOUCXOAUT B MOMEHTHI
BPEMEHM, KpaTHble 3a4aHHOMY B HAaCTpPOMKax nepuony cé6opa AaHHbIX:

Ons nHTepBana 1 yac: nepenatoTcs NOKasaHMs Ha Havyano TeKyLlero 4yaca;
Ons nHTepsana 6 4acoB: nepefatoTcs nokasanums Ha 00:00, 06:00, 12:00, 18:00;
Ona nHtepsana 12 yacos: nepepatotcsa nokasaHums Ha 00:00, 12:00;

Ona nHtepsana 24 4aca: nepepatoTcs nokasaHus Ha 00:00 TekyLwmx CyTOK.
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[TpU CHATUM NOKa3aHWM YYUTbIBAETCH 3aaHHbIN B HACTPOMKAX YHaCOBOW MOSIC.

2. [lakeT C 3anpoOCOM KOPPEKTUPOBKWM BPEMEHM, MNepenaeTcs OOAMH pa3 B / OHEN Ha

LoRaWAN nopT 4
Pasmep B 6anTax OnwncaHune nong

1 6anTt Twvn nakeTa, 4na JaHHOro nakeTa = 255
4 6anTa Bpems pagmomonema Ha MOMEHT nepenaydn nakeTa (unixtime UTC)

[Mocne nonyyvyeHma nakeTa JaHHOIo TuUMa, NPUIOXEHNE MOXET OTIMPaBNTb PpaanoMoaeMy

MakeT C KOPPEKTUPOBKOM BPEMEHM.

LORAWAN MOJEM BETA GM-2 MPUHUMAET CNEAYIOWNE MAKETHI

1. 3anpoc ynpaBneHus Boixoaamm, nepegaetcsa npunoxeHmnem Ha LoRaWAN nopt 2

Pasmep B banTax OnwcaHre nons
1 6anT Homep Bbixoaa
1 6anT CocTosHue Bbixoga (1 — BkatoyeH, 0 - BbIKJIOYEH)

Bpems B cekyHAax, Ha KOTopoe TpebyeTcs YCTaHOBUTb BbIXOZ, B

2 6anTa
3aAaHHoe cocTosiHne. Ecnm O, To yCTaHOBUTL HaBCeraa

Mpw NonyYeHU 4aHHOMO NakeTa MOAEM YCTAHOBUT 3aaHHbIM BbIXOZ B 3aJaHHOM
COCTOSsIHME Ha 3aflaHHOe BpeMms, NM60 HaBceraa.

2. [lakeT C KOPPEKTNPOBKOM BpeMeHN — nepeaaeTcsa npunoxeHnem Ha LoRaWAN nopT 4

Pasmep B banTax OnwcaHre nons
1 6anTt Twun nakeTa, NS JaHHOro nakeTa = 255
8 6anT BennumHa B cekyHAaX, Ha KOTOPYIO HY>XHO CKOPPEKTUPOBaTb

Bpems. MoxeT 6bITb MONIOXNTENBHOM MU OTPULIATENLHOM

27
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Mopgembl Bera GM-2 [OMKHbI XPaHUTbCS B 3aBOACKOWM YMaKOBKE B OTar/IMBAEMbIX
nomMelLeHuax npum Temnepatype ot +5°C go +40°C n OTHOCUTENbHOWM BAAXHOCTU He bonee

85%.

TpaHCNOPTMPOBaHME MOAEMOB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB Ha
Ntobble pacCTosHUA Npu TemnepaType oT -40°C no +85°C.
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7 KOMTIEKT NMOCTABKW

LoRaWAN Mozem nocTaBnsgeTcs B Ciefytolen KOMnneKTaumm:
LoRaWAN moaem Bera GM-2 — 1 wr.

[MacnopTt — 1 wrT.

PeBunsmsa Ne 03 ot 24.07.2018 ‘ 29



:@‘ Beaa Bera GM-2 / PykoBOACTBO MO aKCMnayaTaumm
|J A B C O N 1O T

[apaHTUMHBIM CPOK Ha YCTPOWCTBO cCOCTaBaseT 5 net co AHa npoaaxu uam 60 000
OTMNPaBAEHHbIX YCTPOMCTBOM MAKeTOB, B 3aBUCUMMOCTWM OT TOrO, YTO HAaCTYMUT PaHbLLE.

M3rotoBuTenb 06s3aH NPeAOCTaBUTb YCAYIM MO PEMOHTY WUAM 3aMEHUTL Bbilledllee 13
CTPOSt YCTPOWCTBO B TEYEHUE BCErO rapaHTUMHOIO CPOKa.

MoTpebuTtenb 06s3aH coba04aTb YCIOBUS U MpaBuia TPAHCMOPTUPOBAHWS, XPaHEHNS U
3KCMnyaTalMm, yKasaHHble B JaHHOM PYKOBOCTBE MOJb30OBaTENS.

FapaHTUMHble 0653aTeNbCTBA HE PACMPOCTPAHSIOTCS:
- Ha ycTpouncTBa, oTnpasmBne 6onee 60 000 nakeToB.;

- Ha YCTPOMCTBA C MEXaHNYECKMMMN, SNEKTPUYECKUMU U/UAN UHBIMU NMOBPEXAEHUAMU W
nebekTaMn, BO3HUKILMMW MPW  HaPYLIEHWW YCNOBW TPAHCMOPTUPOBAHUS, XPaHEHUs W
aKchnyaTauum;

- Ha yCTpOl;ICTBa CO cnegaMmn peEMOHTa BHE CEPBNCHOIO LEHTPa N3TrOTOBNTENA,

- Ha yCTpOPICTBa CO cneaaMm OKNCNeEHNAa nnun gpyrnx npm3HakoB noragaHnA XUAKoCTemn
B KOpnycC mnsnennd.

Mpn BO3HWUKHOBEHWM FapaHTUMHOrO Ciy4as, cneayeT o6paTUTbCS B CEPBUCHBIA LIEHTP
no agpecy:

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

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