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HacTosuee pyKOBOACTBO pPacnpOCTPaHSAETCs Ha YHMBEPCabHbIM MogeM Bera SH-1
(nanee — moaem) npomnssoactea OO0 «Bera-AbcontoT» 1 onpeaenseT NOPsSLAOK YCTaHOBKM U
NOAKIOYEHMS, @ TaKXKe COAEPKUT KOMaHAb! yNpaBneHus 1 onmcaHmne GyHKLUMOHana.

PyKoBOACTBO NMpeaHasHa4YeHo A CNeunannCcToB, O3HAKOMIEHHbIX C MPaBUiaMm
BbIMOJIHEHMUSI MOHTAXHbIX PAa6OT B 06/1aCTU PA3IMYHOIO SNEKTPOHHOTIO U SNIEKTPUYECKOTO
060pyAOBaAHMS.

Ona ob6ecneyeHus npaBUIbHOTO GYHKLMOHMPOBAHUA YCTAaHOBKa M
HacTpoMKa MojaeMa JAOJHKHbl OCYLLECTBAATbCS KBaAUMPULUPOBAHHLIMU
cneumanucrtamm

PeBusuma Ne 01 o1 10.07.2018
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YHuBepcanbHbin MogeM Bera SH-1 npeaHasHayeH ang c6opa AaHHbIX C BHELHWX
NOOKMOYEHHbBIX YCTPONCTB C MOCAEAYOLWLMM HaKOMIEHMEM U Nepefaden 3TUX AaHHbIX B CETb
LoRaWAN unn GSM.

Mogem CUYnTbIBaET AaHHbIE C BHELIHWX YCTPOMCTB C HaCTpanBaeMbiM Nepmnogom 5, 15, 30
MUHYT, 1, 6, 12 nnn 24 yaca. CynTaHHbIE OaHHbIE COXPAHAOTCS B MaMsATb MOAEMA B BUAE
NnakeTa C yKa3aHMeM BpeMeHU c60pa 1 NepeaatoTCs Mpmn o4epeaHOM CeaHce CBsI3M C CETbIO
LoRaWAN. NamaTtb BMewwaeT B cebs 4o 100 nakeToB.

Y Mmoaema ecTb ABa UMPPOBbIX BXOAA, KOTOPbIE MOTYT 6blTb HACTPOEHbI KaK MMMYNbCHbIE
NNW KaK OXpaHHble. Kpome TOro yCTPOMCTBO MMEET ABa aHaNoroBbix Bxoaa, HTepdenc 1-Wire
n nHTepdenc RS-485.

MNeprofn nepenayn AaHHbIX MOXET paBHATbCA 5, 15, 30 muHyTam, 1, 6, 12 n 24 yacam. MNpwu
oyepenHOM BbIXO[e Ha CBS3b MOAEM HAYMHAET OTMNPABASTb HAKOMIEHHbIE MAaKETbl C AAHHbIMMU,
OT CaMOro PaHHEro K CaMoOMy NMO34HEMY.

& @

DNEMEHTOM MUTAHUS AN MOAEMA MOXET CNY)XNTb OAHA WM OBE BCTPOEHHbIe 6aTapen
eéMKocCTbio 6400 MAY, NM60O BHELUHUMN MCTOYHUK NUTaHua 4,5...55 B.

BpeMs BHYTPEHHMX YaCOB YCTaHAB/IMBAETCS aBTOMATUYECKM NPKY NOAKIIOYeHUM K «Vega
LoRaWAN Configurator» yepe3 USB, a Takke MOXeT 6bITb CKOPPeKTNPOBaHO Yyepe3 LoRaWAN
NAY NONYYEeHO CO CNYTHMKOB, ecnmn paboTta GNSS moayns paspelleHa.

MNepenavy CO6paHHbIX AaHHbBIX YCTPOMCTBO MOXET BbIMONHATbL NO TexHonormn LoRaWAN
nnn LTE NB-1oT (nogpo6bHee cm. pasaen 4).
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OCHOBHble
Bxonbl undposblie 2
Bxonbl aHanorosble 2

VIHTepdenc 1-Wire / RS-485

Moayne THCC 3, CO BCTPOEHHOM aHTEHHOM
USB-nopT micro, type B

duana3oH pabounx TemnepaTtyp -40..4+85°C

KaHanbl cBsi3U LTE NB-1oT/GSM 2G mnnmn LoRaWAN
BCTpOEHHbIM faTumK TeMnepaTypbl ha

[Mepurof BbIxO4a Ha CBSA3b

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

ﬂepl/lO,D, HaKonneHmd AaHHbIX

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

O6beM NaMATM AN HAKOMNEHUS NMaKeTOB

100 nakeToB

CoToBas CBA3b

[NoanepxmBaemble CTaHAaPTbl COTOBOW CBSI3U

LTE Cat M1, LTE Cat NB1, EGPRS (GSM 2G)

[MpoTOKON Nepeaaym AaHHbIX

MQTT

Bpems HempepblBHOM paboTbl OT 6aTapen 10 mecsues

Twun aHTeHHbl GSM BHELLHSS
LoRaWAN

Knacc yctponctea LoRaWAN C

KonunyectBo kaHanos LoRa 16

YacTOTHbIM MnaH

RU868, EU868, IN865, AS923, AU915,
KR920, US915, npon3BofbHbIN (Ha OCHOBE

EU868)

Cnocob6 aktnBauum B cett LORaWAN ABP 1 OTAA
Twun aHTeHHbl LORa BHELLHSAS
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb paanoCBa3M B MIOTHOW FOPOLACKOMN A0 5 KM
JanbHOCTb PagMoOCBa3M B CEIbCKOWM MECTHOCTM A0 15 KM
BbiIxO4Has MOLWHOCTb NepeaaTyrka 1o 100 mBT (HacTpamnBaeTcs)
Bpemsa HenpepbIBHOM paboThl OT 6aTapeu no 10 net

MutaHune
EMKOCTb BCTPOEHHOW 6aTapen 6400 / 12800 MAY
HanpsyxeHne BHELLIHero nnTaHus 4,5..558B

Kopnyc
Pa3smepbl kopnyca 106 x 66 x 37 MM
CTeneHb 3aWMTbl KOpNyca IP65
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OMMNCAHUWE KOHTAKTOB
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Mogem SH-1 nmeeT 6 map KOHTaKTOB, MOAPOOHOE OMNMCaHMe KOTOPbIX MPUBEOEHO B

TabnuvLe HMXKe.

KoHTakT O603Ha4yeHMe Ha nnaTe OnwucaHwue
1 COUNT1 Lndposown Bxon 1
2 COUNT?2 Lindposon Bxon 2
3 GND 3emMns
4 GND 3emMns
5 ADC1 AHanorosbiv Bxoa 1 (0...21 B)
6 ADC2 AHanorosbiv Bxog 2 (0...21 B)
7 RS485_A MHTepdenc RS-485 A
8 RS485_B NHTepdenc RS-485 B
9 ONE_WIRE Vntepdenc 1-Wire
10 GND 3emnd
11 +V_EXT [MnTaHWe BHellHee +
12 GND [MnTaHMe BHeLLHee -
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Lndposbie Bxoabl COUNTL n COUNTZ2 moryT paboTaTb Kak B MUMMYJIbCHOM, TakK U B
OXPaHHOM pexume. Korga Bxo He NOAKIIYEH, Ha HEM NMPUCYTCTBYET lornyeckas «1».

B MMNynbCHOM pexxmme yCTPOMUCTBO MOACUUTbIBAET KONMMYECTBO OTPMLATENBHbIX
MMMYNbCOB Ha BXOAE. B OXpaHHOM pexunme yCTPOMCTBO OTCAEXMBAET N3MEHEHNE COCTOSAHMUS
BXOZa M OTMPaBASeT COObLLEHME B CETb MPU BO3HMKHOBEHUN OAHOTO U3 COH6LITUN: OXPaHHAS
Lenb 3aMKHYTa, Pa3OMKHYTa, UM B 060MX Cyyasx. HacTporka CObbITUS, MO KOTOPOMY
NponUCXoauT CpabaTbiBaHME OXPAHHOIO BXOAA, OCYLLECTBASETCH C MOMOLLBIO MPUIOKEHNS
«Vega LoRaWAN Configurator».

AHanorosble Bxoabl ADC1 n ADC2 MOryT MCMONb30BaTbHCS A1 U3MEPEHUS BHELLHMX
HanpshkeHun B Anana3oHe ot 0 go 21 B.

NHuTepdenchl RS-485 1 1-Wire He MOryT 6bITb MCMNONb30BaHbl OAHOBPEMEHHO.
[MepekntoveHre mexay ABYyMs MHTepdEeNCcamM OCyLLECTBASIETCS C MOMOLLBIO MEPEMbIYEK,
KOTOpblEe YCTaHaBAMBAIOTCA Ha pa3beMax XP4 n XP5 Ha nnaTe.

NHuTepdenc 1-Wire nossongeT noaknounTb 40 10 BHEWHMX TEPMOAATYMKOB (MoapobHee
CM. pa3gen 4).

PacnonoxeHue | PacnonoxeHue
' I nepembluek ans | | s° I nepemMblyeKk ans
pa6oTbl NO | paboTbl NO
nHTEepdency nHtepoency 1-Wire
RS-485
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MHONKALWA YCTPOUCTBA

YCTPOMCTBO MMEET CBETOAMOAHbIN MHAMKATOP KPAaCHOrO LBETa, PACMONOXEHHbIN Ha
nnate. MIHOMKaumMs MCNonb3yeTcs Ha aTane akTMBauum yctpomcTtBa B ceTn LoRaWAN, npwu
nepenaye AaHHbix No TexHonorum NB-10T M npm CcMeHe pexmMoB pPaboTbl. Takxe ecTb
WHAMKATOP 3€NEHOTO LBETA, KOTOPbIN MCMONb3YEeTCH UCKIOUYNTENBHO A5 OTNaAKM B NpoLuecce
NpPOM3BOACTBA.

Pacrnono)eHue S
KpacHoro 0
MHAMKaToOpa
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CwurHan uHamkaTopa 3HayeHue

TexHonorna LoRaWAN

I I I I I Cepusi KOPOTKMX NaoéT npouecc npnucoegmHeHns K ceTu
BCMbILLIEK
YCTPOMCTBO yCNewHO NpUcoeamHeHO K
OpaHa onvHHas P y P A
] CETU 1 B aKTUBHOM peXMMe
BCMbILLKA
YCTPOMCTBO MNepeLsio B PpeXmnm
Tpw ANMHHbBIX BCMbILWKM
NN «Cknan»

TexHonorna NB-loT

OpHa KopoTKas Voet onpeneneHme KoopamMHaT No
1111 BCrbILLUKa pa3 B 2 CNyTHUKaM

CeKyHbl

[lBe kopoTkue Bcnbiwkn  MpoeT pernctpauns B cetn GSM
Hin pa3 B 2 CeKyHabl

PeBunsms Ne 01 ot 10.07.2018 9
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Tpu KOPOTKME BCMABIWKN  YCTPOWCTBO YCMeELHO

il pa3 B 2 CEeKyHAbl 3apPerncTpUpPOBanoCh U NPOU3BOANT
nepeaavy AaHHbIX Ha cepBep
KpaTKkoBpeMeHHbIe [MpoLuecc ycnewHo 3aBepLueH
11111 BCTIbILIKM B TedeHne 1,5  (ompeneneHve KoopanmHaT nim
ceKkyHa nepeaada AaHHbIX Ha CepBep)

10 PeBun3na N2 01 o7 10.07.2018
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MEPBbIN 3ANYCK

Mogem SH-1 MoOXeT nuTaTbCs KaK OT BHELWHEro WCTOYHMKA MWUTaHWs, Tak U OT
BCTPOEeHHOM 6aTapeun. [Ing paboTbl OT BCTPOEHHOM 6aTapen HEOHBXOAMMO NOAKIOUYNTL PA3BEM
6aTapen K OAHOMY M3 pa3bEMOB MUTAHKWA Ha NaaTe C MapkmpoBkon XP7 nn6o XP6. B cnydyae
pPaboTbl YCTPOMUCTBA OT ABYX 6aTapen, cneayeT NCNONb30BaTb Oba pasbeéma.

P < i
[_oseaoo [
4
/

Pa3sbvémbl gnga
noaKatoYeHUs
6aTapeun

YCTPONCTBO MOXeET paboTaTb MO OAHOM U3 ABYX TEXHONOI MM Nepenayun AaHHbIX, BbIOOpP
KOTOpOW ocyllecTBasieTcs yepes npunoxeHune «Vega LoRaWAN Configurator» (cm. pasgen 4) -
LoRaWAN unn Nb-loT.

PABOTA MO TEXHOJOTMN LORAWAN

Moaem nopnep»xmBaeT ABa cnocoba aktmBauum B cetn LORaWAN — ABP n OTAA.
Bbi6paTbh 0AMH M3 CNOCO60B MOXHO C nMomMoLbto nporpammbl «Vega LoRaWAN Configurator»
(c™m. pa3nen 4).

1. Cnoco6 ABP. Mocne noakmtoYeHnss nMTaHus, YyCTPOMCTBO Cpa3y HauMHaeT paboTaTb B
pexunme «AKTUBHbINY.

2. Cnoco6 OTAA. locne noakmoYeHus NTaHmns, YCTPOMCTBO OCYLLLECTBUT TP MOMbITKM
NPUCOeaNHEHNS K CEeTU B 3aJaHHOM MPU HACTPOMKE YaCTOTHOM JAmarnasoHe. [1pun nonyyeHuu
NOATBEPXAEHMS akTmBauum B ceTn LoRaWAN, ycTpomcTBO mogact CUrHan WMHOMKATOPOM
(cBeyeHMe B TeuyeHMe 3 CeKkyHA) M MepenaeT B pexum «AKTUBHbIM». ECnM BCe MOMbITKM
OKa)XKyTCSl HeyAauHbIMW, MOAEM MNePENAET B PEXMM MOHUXEHHOro 3HepronoTpebneHns Ha

PeBunsms Ne 01 ot 10.07.2018 1
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CYTKM, MOCSE Yero NOBTOPUT MOMbITKY PErnMcTpaumm B ceTn. Moaem 6yneT NOBTOPSATb NOMbITKA
pa3 B CyTKM [0 TeX Mop, NMoKa He 3aperncTpmupyeTcs yCreLHo.

PABOTA INO TEXHOJIOTUN NB-1OT

YCTPOMCTBO MOXET 6blTb HACTPOEHO Ha nepenady AaHHbiX Kak no ctaHaapTy LTE Cat
NB1, Tak n no ctaHgapty EGPRS (2G).

MNepen Havyanom paboTbl HEOHBXOAMMO HACTPOUTL Nepenady AaHHbIX Yepes NPUIoXKeHne
«Vega LoRaWAN Configurator» (cm. pasgen 4).

Mocne NOAKMOYEHUS MWUTaHUS, YCTPOWCTBO OMpefensieT CBOM KoopAuHaTbl. Ecnum
KOOPAMHATbLl OrnpefeneHsl, NM6o npowno 6onee 4eM 3 MUHYTbl, YCTPOMCTBO HauyMHaeT
npouenypy perucTpaumnm B ceTu. [ocne 3aBeplUeHns permcTpaumm 1 nepegadn AaHHbIX, 160 B
clyyae HeycrnewHoOW nepedayn, YCTPOMCTBO MEPEXOAUT B PEXUM  MOHMKEHHOrO
aHepronoTpebeHns 10 CNedyoLero ceaHca CBA3M Mo pacnmcaHuio.

12 PeBun3na N2 01 o7 10.07.2018
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NMOAKTKOYEHWE MO USB

BEa2a
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YctponctBo Bera SH-1 HacTpauBaeTcs ¢ nomouwbto nporpammbl «Vega LoRaWAN

Configurator» (cm. pasgen 4).

Ons 3TOro ycTponCTBO MNOAKMOYaeTCs K KoMMbloTepy no micro-USB. Ha nnate
[ONONHNUTENBbHO pacnonoxeH USB-nopT Tuna mini, OH MCNOAb3yeTCd TONbKO AN OTNagKu

MOJ4EMa B npouecce npomn3soaCcTtBa

PacnonoxeHue
micro USB-nopTa
Ha naaTe

MNepen

&7

®ETIO

‘I‘Z@E pilti}

AN,
F77 vog
V) HPS

—d T i ‘
T NS
( Sy H

%,

nepBbIM NOAKTIOYEHNEM yCTpOVICTBa K KOMMbIOTEPY HEeo6X0AMMO YCTaHOBUTb

apaveep angd COM-nopTa stsw-stm32102, KOTOPbIM MOXHO CKayaTb Ha CamTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe NosaBuTCS OKHO YCTaHOBLUMKaA:

PeBunsms Ne 01 ot 10.07.2018
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i':_-g Virtual Com port driver V1.4.0 - InstallShield Wizard x|

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 Mext.

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

< Back Cancel

B 3TOM OKHe Hy)>XHO HaxaTb KHOMKY Next, 3atem Install, nocne yero HauHETCS yCTaHOBKa.
MO OKOHYaHMM NOSIBUTCS OKHO YCMELLUHOro 3aBEepPLUEHNS YCTAaHOBKM:

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

InstallShield Wizard Completed

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

Cance] |

Mocne HaxaTus Finish apanBep rotTos Kk paboTe, - MOXHO MOAKIKYaTb MOAEM
MMMyNbCOB MO Micro-USB.

< Back
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Mporpamma «Vega LoRaWAN Configurator» (nanee — KoHbuUrypatop) npenHasHavyeHa

015 HACTPOWKM yCTpomncTsa Yepes USB.

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

«[1lpocTom» [OCTYMHbI TOJIBKO OCHOBHbIE HACTPOWKMK,

B pexXunme <<3KCI'IepT>> OCHOBHbIE

HaCTPOMKM, paclUMpeHHble HACTPOMKM M BO3MOXHOCTb MPOBEPKM 30HbI MOKPbITUS CUrHana oT
6a30BbIX CTaHUMN. [lanee paccMaTpumBaeTcs paboTa NPOrpamMmMbl B peXMME « DKCNEPT».

MHTEP®ENC NPOTPAMMbI

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

ncrnonHaemoro daina NosBaAsSeTCs OKHO PaboTbl C MPOrPaMMON.

4 Bera LoRaWAN kondmrypatop

BE2a

A B C O N WO T
Pesxtm:

3KcnepT =
Moaene ycTpoiicTea
Bera C-11 -

3 MoaknoHMTECA

XOTRNOUMTECA

Q¥ MonyunTs HacTpoiikn

o TPMMERMTE HACTPOKM

Ill.HH(bODMELIMﬂ L:{El:RaHatrpoﬁm LoRaWaAN T”Bera Ch-11

laHHeie anA ABP
Device address:
Application session key:
Metwork session key:
WrdopmaLwma of yeTpoiicTee
Moaene ycTpoicTEa:

Bpema ycrpoiicTea (UTC):
Bepaowa MO:

o} 06HOENTE NpowMEKy

BelBoa ycTpoicTEa

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

WHopMaLma o ceTi

CTaTyC NPUCOEAMHEHMA:
Device address:

TapEHTHIAHEI CHETYMK MaKeToBs:

() MprcoeantnTbea K caTh

YacTOTHBIA MNaH

Join kaHan 1

Join kaHan 2:
Join kaHan 3:
YacToTa RX2Z:

MpoBepKa NOKPLITHS
Ka4ecTso airHana:

Buammeix BC:

() MpoBepka nokpeTa

g [l

Asbik: Russian ™

MeHIO cneBa MO3BONSET MEPEKNOYATLCH MEXAY PexXmMMamum paboThl

NpPOrpamMmmbl

«[MpocTom» 1 «3IKCnepT», BblGBUMPaATb MOAENb YCTPOMCTBA, OCYLLECTBASATb MOAKIOYEHUE K
YCTPOWCTBY WM OTKOYUTHCS OT HErO, MOJyyYaTb U MPUMEHSTb HACTPOWMKM.

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

B npaBOM BEpPXHEM YI/ly HAXOAMUTCS MEHIO BbI6OpPa si3blKa.

PeBunsms Ne 01 ot 10.07.2018
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'@‘ Beaa Bera SH-1/ PykoBoacTBo No akcnayaTaumm
u A B C O N 1O T

MNOAKNOYEHUE K YCTPOWUCTBY

Ona nookntoyeHns K yCTpOVICTBy HEOH6XOAMMO BbIMONAHUTb cneaywowne warn:

1. ToaknoumnTb USB-kabenb K yCTPOUCTBY.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTb KHOMKY «[1OAKMOYNTLCA» B MEHIO C/IEBA.

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

I/

B E a a Ill.HHd)opﬂaLuqﬂ LéRaHﬂFFDDﬁKM LoRaWaN “fBera 5H-1 FAsbik: Russian ™

A B C O N WO T

AarHeie ans ABP AarHzie gna OTAA ¥npaeneH1e Kmodamn
Pexm:
SraepT - Device address: 00680E28 Device ELT: 3939383255375E06 e —
Moaens ycTpoiicTea Application session key: 2200170039393832333747066C707F 38 Application ELT: 7665675173483031 5
—— Network session key:  33374706393938322200170055375E06  Application key:  1137500600000000113750063947213E COpoc a0 i AnAcan
jﬂc.jk_qp:.q"'[b.:;‘ WrthopMaLma ofi ycTpoiicTee WHOPMALIMA O CETH MPOBEPKS NOKPEITHA
W OTKIIOUMTECH Mogene ycTpoiicTea: Bera SH-1 CTaTyc NpUCoeaMHEHMA: He B ceTH KauecTEo oirHana: l:||:||:|[||]
Bpema ycrpoiicTea (UTC): 12.07.2018 09:22:03 Device address: 00000000
Bepans MO: VEGASH-10.1  FapaHTMiirelii CHETUMK NaKeTos: 3 | | BummestxBC: &
&OGHOEMTb MPOLMBKY (t-!)l'lpmcoenMHMTbcﬂ K CETH (E-I)I'\posepka NOKPLITHA

BriBoa ycTpoiicTEa

VegaSiP: recv packet with wrong cre, drop it...
VegaSiP: sync err, drop 3 byte(s)
------------ -5tart join procedure---——--——m
StartTx on freq: 868.900

txDone

rxStart

reStop

rxStart

rxStop

JOIM fail after 1 retries

------------ -5tart join procedure---——--——m
StartTx on freq: 868.900

txDone

rxStart

reStop

rxStart

rxStop

JOIN fail after 2 retries

------------ -Start join procedure -
StartTx on freq: 868,900

txDone

rxStart

rxStop

rxStart

rxStop

JOIN fail after 3 retries

Join attempt falled, next join after 360 minutes

Q¥ onyunTe HACTPOKK

o NpymernTs HacTpoiin

Ons  CUMTbIBaHWSE HACTPOEK C YCTPOWCTBA HY)XHO HaXaTb KHOMKY «[lonyynTb
HaCTPOMKM», 0O 3TOFO MOMEHTa B MporpamMmme 6yayT OTO6paXkaTbCs HACTPOMKM MO YMOSTYAHWIO
WA C NOCNeaHero NOAKMOYEHHOMO YCTPOWCTBA.

Mocne BHeCEHUS HEOBXOAMMbBIX WM3MEHEHWM B HACTPOWMKW, CnedyeT HaxkaTb KHOMKY
«[MIPUMEHNTb HACTPOWMKM» U TOMbKO MOTOM OTKAKYATbCA OT YCTPOMCTBA KHOMKOMN
«OTKMOUNTBLCAY.
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Bera SH-1 / PykoBOACTBO Mo aKCMyaTaumm @ Beaa
u A B C O 5N WO T

BKNAOKA «MHOOPMALUA»

Bknagka «W/HbopMaumsa» oTobpaxaeT mHOopmMaumio o6 YyCTPOWCTBE, ero Tekyllee
COCTOSIHME, a TaKXe AaHHble, HeOH6XOAMMble Ans pernctpaumnm yctponctesa B LORaWAN ceTw.

il Vsbopmaws L:é:RaHav:rpoﬁm LoRaWAN “TBera SH-1 Asbik:| Russian ~
NaHHbie ana ABP OarHee ana OTAA YNpasneHe KNkoYaMi

Device address: 00630E28  Device EUL: 3939383255375E06 MSMEHMTE KIHIUM

Application session key: 2200170039393832333747066C707F38 Application EUL: JEE5675173483031

B
Network session key:  33374706393938322200170055375E06  Application key:  1137500600000000113750063947213E SOCUE LI LS

WribopmaLma ob yoTpoiicTee WribopmMalLma o ceTh MpoBEpKa NoKPEITHA
Moaent yCTpORCTES: Bera SH-1 CTaTyc NPHCoeANHEHKMA! He B ceTH KauecTeo cMrHana: l:||]|:|[||]
Bpema ycrpoictea (UTC): 12.07.2018 09:22:03 Device address: 00000000
. s . Buraumbix BC: 1]
Bepoua NO: WEGA 5H-10.1 [EpaHTUAHEIM CYETUMK NaKETOE: 3
&OEHOBMTb MPOWHBKY (e)MpucoenrHMTECR K cETH () Mposepra NokpeITIA

BriBoa yCTpoiicTEa

VegaSiP: recy packet with wrong cre, dropit...
VegaSiP: sync err, drop 3 byte(s)
------------ -5tart join procedurg---—----—---
StartTx on freq: 868,900

txDone

rxStart

rx5top

rxStart

rxStop

JOIM fail after 1retries

———————————— -Start join procedurg——————
StartTx on freq: 868,900

txDone

rxstart

rxStop

rustart

rxStop

JOIM fail after 2 retries

------------ -5tart join procedurg---—----—---
StartTx on freq: 868,900

txDone

rxStart

rx5top

rxStart

rxStop

JOIM fail after 3 retries

Join attempt failed, next join after 360 minutes

DaHHble anas ABP - oTo6paxatoTCcss [AaHHble, HeOobxoAuMble [Oas perncrpaumm
ycTpomncTea B cet LORaWAN B pexunme aktmBaumm ABP (Activation By Personalization).

HDaHHble pna OTAA — oOTO6paxkaloTCs [aHHble, HeobxoAuMble ONng perncTpaunm
ycTpomncTea B ceT LORaWAN B pexunme aktmeaumm OTAA (Over The Air Activation).

YnpaBneHue Kno4amMm (He oTobparkaeTcs B pexxmme «[1pocTom») — No3BoNgeT U3MEHUTb
3aBOACKME K/OUYM AN PErMCTPaLMM YCTPONCTBA B CETU, a TaKKe COPOCUTb KIKOUM OBPaTHO K
3aBOLACKMM HaCTPOMKaM.
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’@‘ Beaa Bera SH-1/ PykoBoacTBo No akcnayaTaumm
iq A B C O N 1O T

OTAA

AppEUL |0000000000000000|

Appkey | 00000000000000000000000000000000

ABP

AppSEey | 00000000000000000000000000000000
MwhkSKey | 00000000000000000000000000000000

CevAddr |00000000

MpUMEHMTE OTMeHa

NHpopmauus 06 yCcTponcTtBe — KOHOUIypaTop CUMUTbIBAET MHPOPMALMIO O MOAENN
YCTPOWCTBA, €ro npOLWMBKE W aBTOMATUYECKM KOPPEKTUPYeT BpemMs YCTPOWCTBa MNpwu
NOAKMIOYEHUN K HEMY.

O6HOBUTb MNPOLWMBKY — MO3BOASET BbI6paTh Ganal MPOLMBKM C XKECTKOrO AMCKA
KOMMblOTEPA W OCYLECTBUTb €ro 3arpy3ky B YCTPOMUCTBO. [lO 3aBeplleHUM 3arpysku
YCTPOMUCTBO OTKIIOYUTCSH OT KOHOUIrypaTOpa aBTOMaTUYECKU. AKTyaslbHYO BEPCUIO MPOLLNBKM
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

OBHoENEHWE NPOLLKMEKN

Mepenaqa NPoLMEKH. .,

MHdopmMauma O ceTn — MOKasbIBaET, MOAKIOYEHO NN yCTponcTBO K ceTn LoRaWAN u
ero agpec.

MpncoeanHUTLCA K CeTU — BbiNONHAeT npucoeamHeHne Kk cetm LoRaWAN Bbi6paHHbIM
paHee cnocobom ABP unn OTAA. Ecnm yCTpOMCTBO y)Xe MOAKIOYEHO K CeTU, NPOU3ONOET
nepenoakItoyYeHme.

MpoBepka NOKpbITMS (He OTO6pa)kaeTcs B pexume «[1poCTom») — nNpu HaxaTuw,
ycTponcTtBo otnpasnseT B LORaWAN ceTb cneuunanbHbii CUrHaJ, B OTBET Ha KOTOPbIN CETb
COObLLAET EMY KOMYECTBO 6a30BbIX CTAHLWIN, MPUHSBLUMX OAHHBIM CUIHAN M KQYeCTBO CUrHana.
[laHHas KHOMKa paboTaeT TONbKO KOrAa yCTPOMCTBO MPUCOEAMHEHO K CETMW.
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Bera SH-1/ PykoBoACTBO MO aKCnyaTaumm @ Beaa

A B C O N1 10O T

MpoEESpKa NoKPEITHA
KauecTEo cMrHana: ..lll

Branmelx BC: 2

() Mposepka NoKpLITAA

BbiBOA yCcTponcTBa (He OTOb6paxaeTcs B pexxmme «[1poCTomn») — MOHUTOPUHI COCTOSHWNS
YCTPOMCTBA, BCe CO6bITUS B peaslbHOM BPEMEHW BbIBOAATCS Ha SKPaH.
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'@‘ Beaa Bera SH-1/ PykoBoacTBo No akcnayaTaumm
u A B C O N 1O T

BKJTAOKA «HACTPOWMKM LORAWAN>»

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

II'.HHdJODMaLU-ﬂSI LERaHacrpoﬁm LoRaWAN 1“’ Bera SH-1 Asbwe: Russian *

YacToTHLIR NnaH: RUZE3 - WaMeHuTE

Criocob aKTHBAELM B CeTH: OTAA 7
3anpalMBaTE NoATBEPHAEHNE! Bes nogTEEpHOEHHS -
ABTOMETMYECKOE YNPABNEHWE CKOPOCTHD Bt =
OTKPBIEATE NEPBOE MPHEMHOE OKHO YEPES: 1 cexyHaa -
Janemrka 1Ha NoaTEEpHAEHWE NPMCOEAMHEHWUA K CETK! 5 CeKYHA 4
Konm4ecTBo NepenosTopoE NaKkeTa: 1pas =
MoWHOCTE NepeaaTYHKa: 14 dBm =
CKOpOCTE NEpeaadmM: DRO S5F12 BW125 2

YacToTHbIM nnaH — nossonsieT Bbi6bpaTb RU-868, EU-868 wnn 3amatb r7p0u3B0/16HbIV
4YaCTOTHbIM MNaH.

RU_888

MpoKzBONEHEIA

Mozaem nonaepXxmBaeT cneaytolime YacTOTHbIE MNaHbl:

YacToTHbIn nnaH? KaHan YactoTa Moaynauuns
1 868.1 MultiSF 125 kHz
EU-868 2 868.3 MultiSF 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
[Mpown3BObHbIN 3afaéTcs BpyUHYyto

B yacTtoTHbIX NaHax EU_868 1 RU_868 no ymMon4aHuo akTUBHbI TONbKO Te KaHasbl, 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 NOA ApYyrMe YaCcTOTHbIE MnaHbl Mog 3aka3: IN865, AS923, AU915, KR920, US915, KZ865
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Bera SH-1/ PykoBoACTBO MO aKCnyaTaumm @ Beaa

A B C O N1 10O T

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.

MepBble TpuM KaHana U BTOpPOE MNPUEMHOE OKHO Heo6XoAuMo
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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u A B C O N 1O T

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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Bera SH-1/ PykoBoACTBO MO aKCnayaTaumm @ Beea

A B C O N1 10O T

KonnuectBo nepenoBTOPOB NakeTa (He oTob6paxaeTcs B pexume «[lpocTtom») — ecnum
dYHKUMS «3anpallmBaTb NOATBEPXKAEHNE» OTKOYEHA, YCTPOMCTBO NMPOCTO 6yAeT OTNpaBndTb
KaXAblM MakKeT CTONIbKO pa3, CKOJIbKO YKa3aHO B OaHHOW HacTpowke. Ecnu «3anpalimBaTb
NOATBEPXAEHME» BKJIKOYEHO, YCTPOMCTBO 6yAeT OTNPaBAATb MakeTbl MOKa He MOoayy4mT
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 nakeTtoB 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, eCN BKJIoYeH anroputm 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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‘@‘ Beaa Bera SH-1/ PykoBoacTBo No akcnayaTaumm
u A B C O N 1O T

BKINAOKA «BETA SH-1»

Bknagoka «Bera SH-1» conep>XMT HaCTPOMKM NOAKIIOYEHHOIO YCTPOMCTBA.

Ill.HHdJODMELMﬂ LERaHECI'DOﬁKM LoRaWaMN T”Eera SH-1 Asbik: Russian =
Texkywes cocToAHME One Wire
MMNyneCcoe Ha Bxoae 1 [u] 1-wire TemnepaTtypa 1: -150 1-wire TemnepaTypa 6: 0
WMNYNbCOE Ha Bxone 2: 0 1-wire TemnepaTypa 2: -150 1-wire TemnepaTypa 7 0
Cocroste LTE-Hogena: CrAwi 1 1-wire TemnepaTypa 3: -150 1-wire Temnepatypa 8: 0
1-wire Temnepat 4 -150 1-wire Temnepat 90
KauecTeo curnana LTE-MogeMa: o9 paTypa paTypa
1-wire TemnepaTypa 5: -150 1-wire TemnepaTypa 10: 0
Sapapn batapen: 0
Pesim aETog0baENEHNA AaTumkoE: Bricn MepexntounTe pexiM aEToaobaENEHUA
ALM1, B: 0.01 2=
ALINZ, B: 0.01 ¥AEMWTE BCE AGTHMKM
HacTpoiiky Bxonos HacTpoliki oxpaHe!
Pexm Bxoaa 1t WMy s CHEIR e OTNPaENATE TPEEMKHOE COODILEHWE MO BXOAY 1Mpu: | SaMeIkEHMM
PesimM Bxoaa 2: OXpaHHEIA = OTNPEENATE TPEEOKHOE CooflleHe No BX0AY 2 MPM: | 33MbIKEHMM M Da3MBIKEHWA =
HacTpoiiky coeauHEHMA HacTpolikn MQTT uepes LTE
TEXHONOMMA NEpEnaY AaHHBIX: LoRavWAMN = MQTT brocker IP:
Pexum mopema: AUTO w7
A MOQTT brocker port:
Meproa chopa faHHL: 24 vaca =
MQTT topic name:
Meproa nepena-m AaHHBIX: 24 vaca 2
MQTT dient name:
Yacosoi noac: UTC+00:00 -
= - Ha4aTe coeauHeHwe Yyepes MOTT
3aAeiCTBOBATE HABWM LMOHHOLIM MPUEMHUK

Tekyliee COCTOsIHME — OTOOpaXkaeT TekyllMe napameTpbl YCTPOWCTBA — KOAMYECTBO
MMMYNbCOB Ha LMOPOBbIX BXOAaX, COCTosiHME LTE-moaema n kayeCTBO CurHana, 3apsa 6atapen
M COCTOSIHME aHaJIOrOBbIX BXOLOB.

KayectBo curHana LTE-mopema oTo6paxaetcs B nojsoce 3HadveHun oT O go 31 npwm
HaM4YKMmM CBA3M, a 3HaveHne 99 o3HavaeT oTcyTCcTBre GSM-cBa3un. [NoapobHee B TabnuLe:

3Ha4yeHue B nporpamme KauectBo curHana, nbm
0 -113 n meHee
1 -111
2..30 -109...-53
31 -51 unn 6onee
%  wercesm
100 -116 n meHee
101 -115
102...190 -114...-26
191 -25 n 6onee

One Wire — HaCTpOl7IKl/I NOAKMOYEHNA BHEWHNX OAaTYMKOB TEMIEPATYPbI U NX NMOKa3aHWA.
I'Iepeu TeM, KakK MoAknwyaTb JAatumk K wuHe 1-Wire, Heob6xoanMO BKIOYNTb pPeXnm
aBTOA06GaBNeHMs. [aTymMkam 6y,£l,yT npunceoeHbl HOMEPa B TOM TopdaaKe, B KOTOPOM KX
noakntodanu. [locne NnepeEKoYeHnda pexXnma aBTOOO0OABNEHMUS B MNONIOXeHMe «Bkny,
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YCTPOWNCTBO OCYLLECTBASET MOWCK Ha LWMHE HOBbIX AaT4MKOB. O6HAPY>KMB HOBbINA OaTYMK,
YCTPOWCTBO AOGABASET €ro B NaMsiTb 1N PEXMM aBTOA06aBNEHMS aBTOMATUYECKM NepeBOAMTCA
B MosioxeHue «Bbikny». YTO6bI 106aBUTbH Cleaylowmn gaTimMK, HEO6XOAMMO CHOBA BK/IOUYMTb
pexmnmMa aBToAao6aBNeHUs. Bce OaTuMKM MOXHO YOanuUTb M3 MamMsaTh KHOMKOW «YaanuTb BCe
JATUMKU®.

HacTporkmn BXxoooB — MO3BOJMSET HACTPOWUTb TUM KaXXAOro BXOAa — WMMMYAbCHbIA UK
OXPaHHbIN.

HacTpoikn oxpaHbl — NO3BONSET HACTPOUTbL PEXMM CpabaTbiBaHNS OXPaHHbIX BXOLOB —
NPV 3aMblKaHUN OXPAHHOW Lenu, Mpm pasMblKaHWM UM B OBOKMX Cy4YasiX.

HacTponkn coepuHeHunss — rpynna napamMeTpoB, KOTOPble MNO3BONAIOT MNPOU3BECTU
HaAaCTPOWKY MepuoaoB COOopa M nepenayn rMoKasaHWM, U 4aCcoBOTO MOSCa, a TakKXe BblbpaTb
TEXHONOTMIO Nepeaayn AaHHbIX U pexnm mogema ans LTE.

TexHonorus nepenayn gaHHoix — LTE nam LoRaWAN.

Pexum Mogema — HacTpomKa TONbKO Aans TexHonorun LTE. [JaHHbM napameTp
NO3BONSET Bbl6bpaTh NepenaBaTb AaHHble NO 2G wam no LTE. MNpu ykaszaHum pexmnma «AUTO» -
MoAeM OyAeT OCYLWeCTBAATb NOMbiITKy noakaoveHnss no LTE, m B cnyyae Heypauw,
noakmovaTbcs K cetn 2G.

[MokasaHusa pukcupytotca B 00.00 No BHYTPEHHMM YacaM CYeTYMKa, eCu 3a4aH Nepros
cbopa AaHHbIX 24 vaca, B 00.00 n B 12.00, ecnn nepurog 12 4yacos 1 Tak ganee. Bce nokasaHus
XPaHATCS B MamaTU YCTPOMCTBA OO CNefytlollero ceaHca cBa3u. [Nepnon nepefadv AaHHbIX
MOXeT paBHAaTbCa 5, 15, 30 MuHyTam, 1, 6, 12 n 24 yacam. [N1pn BbIxode Ha CBSA3b YCTPOMUCTBO
HaYyMHaeT OTNPaBAATb NAKETbI C MOKAa3aHUAMW, HAYMHAsS C CaMOTrO PaHHero.

[Mpu nepenayve AaHHbIX NO TexHonorm LoORaWAN, HeO6XOAMMO yUYnTbIBaTb HACTPOMKM
NOATBEPXAEHWNSA OTMNPABKM NaKeTOB. ECM NnapameTp «3anpallimBaTb MOATBEPKAEHME» BKIIKOYEH,
TO MOJeM byJeT OTNPaBaATb CNeAYIOWMA NAKET TONbKO MOCAe NoJlydeHUs NOATBEPXKAEHUS O
[OCTaBKe npefplaylero. Ecnm Takoe noaTBepX)AeHME He NOyYeHO Moce BbiNOHEHUS
YKa3aHHOTrO B HACTPOWMKaxX KONMYECTBa NEPENOBTOPOB NakeTOB, MOLEM 3aBepLUaeT CEaHC CBA3N
[0 CrieflytoLLero no pacnmcaHumio. Npur 3ToM yCTPOMUCTBO NPOAOMKAET COOGMPaTb AaHHbIE
COrMNacHO nepuoay c6opa AaHHbIX M 3anNUCbiBaTb B MaMsaTb. HenepeaaHHble NakeTbl OCTaOTCS B
namaTy paaMoMoLemMa 4O CNefytolero ceaHca CBA3N.

[Mpun BbIKIIOYEHHOM NapaMeTpe «3anpalwyBaTb NOATBEPKAEHNE», MOAEM OTMNPABASET B
CEeTb BCE HAaKOMNEHHbIE NaKeTbl MO NOPSAKY C CAMOro paHHEro 4O CaMoro nocnegHero.
[MpoBePKM AOCTABKM MAaKETOB B TAaKOM peXmnme HeT. HenepeaaHHbIX MaKeTOB B MaMATH
YCTPOWCTBA HEe OCTaETCH.

[ J
r ] lMpn nepepaye paHHbIX No TexHonorun LTE NB-loT nakeTbl oTnpaBnsaioTcs €
NoATBEPXAEHUEM NO YMOJYAHUIO U STOT NapaMeTp U3MEHUTb HeJb3A
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Hactporkn MQTT uepe3 LTE — rpynna napaMeTpoB, KOTOPblE HEOHBXOAMMO yKa3aTb AN
pPaboTbl YCTPOMCTBA NO TexHonorum LTE.
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A B C O N1 10O T

B naHHOM pa3aene onucaH BMA COOBLLEHMS, OTNPaBAIeMOro pagmomogemMmom Bera SH-1 8

ceTb LoRaWAN n GSM.

MOJEM BETA SH-1 MEPEAAET CJIEAYIOLWWME MAKETblI B CETb LORAWAN

B nonsax, cocrtoswmx U3 HECKONbKMX 6alT, MCNOJNb3yeTCcs MOPSAAOK
cnepoBaHui little endian

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

Pasmep B banTax

OnwvcaHve nong

1 6ant Tun nakeTa
1 6ant MpuynHa GopMMPOBaHMS NaKeTa:
1 - no BpemeHun,
2 — Mo TpeBore Ha Bxoge 1,
3 — Mo TpeBoOre Ha BXoae 2,
4 — NO KOMaHAE C KoHpUrypaTopa
1 6anT 3apsn 6atapen, %
4 6anTa Bpems c6opa AaHHbIX, MepenaBaembix B JaHHOM nakeTe (unixtime UTC)
1 6ant TemnepaTypa npoueccopa, °C
20 6ant MoKa3aHWs BHELHUX aTYMKOB TemnepaTypsl, °C
4 6anTa KonnyecTBo MMNynbCoOB Ha LndpoBomM Bxoae 1
4 6anTa KonnyecTBo MMNynbCOB Ha LnMdpoBomM Bxoae 1
2 banTa 3HayeHne HanpshKeHWs Ha aHanorosom exoae 1, mB
2 banTa 3HayeHne HanpsHKEHMS Ha aHaNOroBoM Bxoae 2, MB
4 6anTa KoopanHaTbl, WnpoTa
4 6anTa KoopauHaTbl, AonroTa
1 6ant KonmyecTBO MCMONb30BaHHbIX CMYTHNKOB
2 6anTa KoopaunHaThl, BbICOTa

MonemMm conepxut B cebe BCTPOEHHbIE YaCbl C KaNleHJApeM, BPeEMS W AaTa Ha KOTOPbIX
3a0aeTca  Mpy  MNPOM3BOACTBE, a TaKXKe MOryT 6biTb CKOPPEKTMPOBaHbI B MpoLecce
akcnayaTaumm. opMrpoBaHME MAKETOB C TEKYLMMM MOKA3aHUAMU MPOUCXOAUT B MOMEHTHI
BPEMEHM, KpaTHble 3aJaHHOMY B HAaCTPOMKax Nnepuoay céopa AaHHbIX:

o Jing MHTEPBAaNa 1 vac: nepenaroTcd NnokKasaHma Ha Ha4daslo TEKYLLErTO Yaca,

e [lnsa vHTepBana 6 4acos: nepepatoTcs nokasaHma Ha 00:00, 06:00, 12:00, 18:00;

e [lnsa vHTepBana 12 yacos: nepepatoTcs nokasaHusa Ha 00:00, 12:00;

e [lng nHTepBana 24 yaca: nepegatotcs nokasanua Ha 00:00 TekyLwmx CyToK.

[TpU CHATUM NOKa3aHWM YYNUTbIBAETCH 3aaHHbIN B HACTPOMKAX YaCOBOW MOSIC.
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2. [lakeT C 3anpoCOM KOPPEKTUPOBKM BpPeMeHU, rnepepaeTcsd OAMH pa3 B CYTKM Ha
LoRaWAN nopt 4

Pasmep B 6amTax OnuncaHme nong
1 6anT Twun nakeTa, ANs JaHHOro nakeTa = 255
4 6anTa Bpems paanomoaema Ha MOMeHT nepedadn nakeTa (unixtime UTC)

Mocne nonyyeHus NakeTa AaHHOIO TUMa, MPUIOXEHNE MOXET OTMPaBUTb PaANOMOAEMY
nakeT C KOPPEKTUPOBKOM BPEMEHMU.

MOJEM BETA SH-1 MPUHUMAET CNEAYIOWMWE MAKETbI MO LORAWAN

1. 3anpoc ynpaBneHus BbIxOAaMu, nepegaeTtcs npunoxeHmem Ha LoRaWAN nopt 2

Pasmep B banTax OnwcaHne nong

1 6ant Homep Bbixoaa

1 6anT CocTosHue Bbixoaa (1 — BkatoyeH, O - BbIKIOYEH)

2 banTa Bpemsi B cekyHAax, Ha KOTOpoe TpebyeTCst yCTaHOBUTb BbIXO4, B

3agaHHoe cocTosHue. Ecnm 0, To yCTaHOBUTbL HaBCeraa

|_|pl/l nonyvyeHnn naHHOro naketa Mogem yCtaHOBUT 3a[1aHHbIN BbIXO4 B 3a4aHHOM
COCTOAHNE Ha 3aaHHOE BpeEMA, nmMbo HaBceraa.

2. [lakeT C KOpPEeKTUPOBKOW BpeMEHU — NepenaeTcsa npunoxeHnem Ha LoRaWAN nopT 4

Pasmep B 6anTax OnucaHune nons
1 6anT Twn nakeTa, oNg AaHHOro nakeTa = 255
8 6anT BennunHa B cekyHAax, Ha KOTOPYHO HY>XHO CKOPPEKTUPOBaTb

Bpemsl. MOXeT 6biTb MOSIOXNTENBHOM UM OTPULLATENBHOM
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O®OPMAT COOBLEHWA MNMPU OTMPABKE HA MQTT BPOKEP

Echm B kavecTBe TexHonorum nepepaydn ucnonbsyetcsd LTE, TO nepepava
ocyuwectensercd no MQTT npoTtokony. B kadyecTtBe cepBepa (MPUEMHOM CTOPOHbI) AO/MKEH
BbicTynatb MQTT 6pokep. HeobxoanMmo nponmcaTb B HACTPOMKax YCTPOMCTBa aapec M NopT
6pokepa. Kpome TOro, HeO6XOAMMO MPOMMUCaTb WMMSA TOMMKA Kyda OCYLLECTBASETCH
nyé6amkaumsa OaHHbIX, W, UMK KIWEHTa — MMS MOA KOTOPbIM YCTPOMCTBO 6yaeT ny6/aMKoBaTb
JaHHblE. DTU HAaCTPOMKM 3a4atoTCs B KOHUTrypaTope B pasgene «MQTT over LTE settings». Ins
TOro, 4YTO6bLI YBMAETb OTMpPAaBAEHHbIE YCTPOMCTBOM [AaHHble, HEOOXOAMMO pa3BepPHYTb Ha
KakOM-IMb6O nepcoHanbHOM kKoMmmbloTepe MQTT 6pokep M MOANMCATLCH  KaKMM-TMOO
npunoxxeHnem Ha MQTT 6pokepa.

YcTponctBo SH-1 oTnpaBnseT cooblieHme Ha 6poKep B TEKCTOBOM Buae, B dopmaTe
JSON, npumep coobLieHnst NpuBeaEH HUXKeE.

{

"Message”: {
"dev": "Vega SH-1v0.2.1",
‘num”: 25,
"date™: "21.8.18",
"time": "12:24:47"

13

"LBS": {
"LAC": "BFD9",
"CID" "EC7",
"ACT™ "0,
"MCC" "250°,
"MNC": "01",
"SQ": "31"

}

"Telemetry”: {
‘reason”: "time”,
"date™: "21.8.18",
"time": "12:20:1",
"bat": 99,
"pulsel”: 152,
‘pulse2”: 23,
"ADC1": 3738,
"ADC2": 3738,
“temp": 28,
"onewire": [28.2,27.9,28.3,0,0,0,0,0, 0, 0],
"GNSS": {

"Alt": "0",
"Lat™: "0",
“Lon™: "0",
"Sat”: "0"
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PacwwndpoBka nonem coobLeHns:

Message — pa3aen coaepXut MHPGOpPMaLmio O TeKyLLLEM COOBLLEHNN.
dev — Ha3BaHMe 1 BEPCUS NPOLUMBKM YCTPOMCTBA
nuM — HOMep COOBLLEHNSI OTMPABAEHHOIO MogeMomM SH-1
data — nata oTnpaBkmM CoobLLEHNS
time — Bpems oTnpaBkM COOBLLEHMUS

LBS — pasnen coaepxmT nHdopmMaumio 0 napaMmeTpax 6a30BOW CTaHLMK, Yepes3 KOTOPYIO
BbIMOJSIHEHA OTMNPaBKa
LAC, CID, MCC, MNC — ngeHTndmnkaTopbl 6a30BOM CTaHLMMN
ACT- texHonoruggoctyna (0 — GSM, 8 — LTECat.M1, 9 — LTECat.NB1)
SQ - KayecTBO CMrHana oT 6a30BOW CTaHLNMK

Telemetry — pasaen coaepxumTt cobpaHHble JaHHble (AaHHble OAHOM 3aNMCK YCTPOMCTBA)
reason — rnpuymnHa nepenayu nakeTa
data — nata c6opa LaHHbIX
time — Bpemsa c60pa AaHHbIX
bat — 3apsa 6aTapen
pulsel — KOAMYeCTBO MMMNYNLCOB Ha UMMYNbCHOM Bxoze 1
pulse2 — KONM4YeCcTBO UMMYNbCOB HAa UMIMYbCHOM BXOAE 2
ADC1 - Hanpsi»keHne Ha aHanorosom Bxoze 1
ADC2 - HanpsikeHne Ha aHanoroBom Bxoge 2
temp — TemnepaTtypa npoueccopa
onewire — TemnepaTtypa 10 gaTyMkKoB NoAkItoYeHHbIX K 1-Wire

GNSS - nogpaszen coaoepX ut KoopanHaTbl YCTPOMCTBA
Lat — (latitude) wnpoTa
Lon - (longitude) nonroTa
Sat — (satellites) konnyecTBO BUAMMbIX CMYTHMUKOB
Alt — (altitude) BbicOTa Hag ypOBHEM MOpPS
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Mogembl Bera SH-1 [OMKHbI XpPaHWTbCS B 3aBOACKOW YMAaKOBKE B OTarjMBaeMbIX
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 KOMINEKT NMOCTABKU

YCTPONCTBO NOCTaBASETCS B CNeaytolen KOMneKTaunm:
YHunBepcanbHbiM mogem Bera SH-1 — 1 wr.
AHTeHHa (LoRa/Nb-loT onumoHanbHO) — 1 wWwrT.

MacnopTt — 1 wrT.
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[apaHTUMHBIM CPOK Ha YCTPOWCTBO cCOCTaBaseT 5 net co AHa npogaxu uam 60 000
OTNPaBAEHHbIX YCTPOMCTBOM MaKeTOB, B 3aBUCUMOCTW OT TOrO, YTO HAaCTYMUT PaHbLUE.

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

MoTpebuTtenb 0bs3aH cobaoaaTh YCIOBMS M MpaBuia TPAHCNOPTUPOBAHUS, XPaHEHNS W
3KCMnyaTalUmMm, yKasaHHble B JaHHOM PYKOBOCTBE MOJIb3OBATENS.

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

- Ha YCTPOMCTBA C MEXaHWYECKMMMN, SNEKTPUYECKUMU U/UAN UHBIMU NOBPEXAEHUAMU W
nedeKkTaMn, BO3HUKLLMMW MPW  HapyLEHUN YCNOBUA TPAHCMOPTUPOBAHNS, XPaHEHUs W
aKChnyaTauum;

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

- Ha yCTpOPICTBa CO cneaaMm OKNCNeEHNA Nnu gpyrnx npm3HakoB noragaHnA XUAKOCTen
B KOpnycC mnsnennd.

Mpn BO3HWUKHOBEHWM FapaHTUMHOrO Ciy4as, cneayeT ob6paTUTbCS B CEPBUCHBIN LIEHTP
no aapecy:

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

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