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DTOT AOKYMEHT NMPUMEHUM K CNeaytoLmMM YCTPONCTBAM:

Bera CUA Bera C1-11

VicTopus pesnsnm

01 24.01.2017 KEB  [aTa co3gaHus 4OKYMeEHTa

02 26.01.2017  TIKIM  YcTpaHeHbl MeNKNe HETOYHOCTM

03 27.01.2017 MKM  [o6aBneHO onncaHMe NPOTOKONa O6MeHa

04 30.01.2017 KEB ObLas KoppeKTUpoBKa, PopMaTUpPOBaHME M T.M.

05 01.02.2017 KEB  [do6aBneHo BBeAeHME HA O6NOXKKe

06 07.03.2017 TIKM  [Jo6asneH YacToTHbIN NnaH RU868

07 17.03.2017 KEB HoBble $oTO, MHOOPMaUMa O Haknenkax, gobasneH USB

08 14.04.2017 KEB Menkne npaBku

09 10.05.2017 KEB HoBble $OTO BHeLLHero smaa

10 01.06.2017 TIKM  WN3meHeH dopmaT NakeTa TpeBora B MPOTOKONEe O6MeHa

11 17.06.2017 TIKIM  VicnpaBneHa owmnbKa B NpOTOKOE (3anpocC apxnBa)

12 11.07.2017 MKM  NcnpasneHa owmnbka B MPOTOKONE

13 16.08.2017 TIKI  YTOYHEHUSs B ONMCaHWM NaKeTa «TPEBOra»

14 08.09.2017 KEB  [do6asneH pa3gen «Vega LoRaWAN Configurator»

15 11.10.2017 KEB VI3MeHeHMs B yCNOBUSAX FAaPaHTUK, MENKNE MPaBKK

16 10012017  KEB MenmevnpaBKM, HOBblE MANKOCTPaLMK B pasaene «PaboTa
C yCTPONCTBOM»

17 03.052018 KEB [MpaBKK KacaTenbHO 06aCTN NPUMEHEHNS Ha NPUBOpPax
y4yeTa C MMMYbCHbIMW BbIXOAAMM
I3meHeHus B Norvke paboTbl YCTPOMCTBA, yOpaHbl

18 54072018 KEB nepeknoyaTenn, [obaBneHbl YaCTOTHbIE MJaHbI,

N3MEHEHMS B MPOTOKOJIE O6MEHA, B TEXHUYECKMX
XapaKTepUCTUKaX

MK VI3MmeHeHuMs B MPOTOKONEe O6MeHa. B TpeBOXHbIM NakeT
19 03.09.2018 KEB nob6aeneH timestamp.
[lo6aBneHa cxema 3alnMTbl UMMYIbCHOMO BXOAA.
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VI3meHeHus B MpOTOKOoNe O6bMeHa, AobaBneHa GyHKLUMA
HAaCTPOWMKWM YCTPOMNCTBA «MNO BO3AYXY>», B TEX.

20 22.01.2019  KEB : :
XapaKTepucTnkm gobasneH AppEui ycTponcTea, Aob6aBneH
pasnen «MaQKMQOBKa», MCrpaBieHbl NPOYNeE HETOHYHOCTU
McnpaBieHa HETOYHOCTb B MPOTOKOJI€ O6MEHa — TUM

21 24012019 KEB P . !

MakKeTa C 3arnpoCOM HaCTpOEK U C HaCTPONKaMIN
VcnpaBneHa HETOYHOCTb KacaTe/IbHO YaCTOTbl reHepaunm

22 19.12.2019  KEB P patl
TPEBOXHbIX MaKETOB, MEJIKME MPaBKN
cnpaBneHa HETOYHOCTb KacaTeNlbHO TUMa AaHHbIX B None

23 08.04.2020 KEB P A
«TeMﬂeDaTVDa», MeENKMe rnpaBku
B TEXHMYECKMX XapaKTepUCTUKax nobaBneH BapuaHT

24 09.06.2020 KEB PAKTER A P

2N1EMEHTa NMMNTaHUA
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HacToswee pyKOBOACTBO PacnpOCTPaHAETCS Ha CHeTUMK nmnynbcoB Bera C-11
(nanee — cyetumk) npomssoacTea OOO «Bera-AbcontoT» 1 onpenenseT NOPSAOK YCTAaHOBKM W
NOAKIOYEHNS, @ TaKXKe COAEPXMUT KOMaHAbl YyNpaBieHus 1 onmcaHmne GyHKLMOHana.

PyKoBOACTBO NpeaHasHa4vyeHo A5l CMeLnanmcToB, O3HAKOMIEHHbIX C MPaBUIaMmn
BbIMOJIHEHUS MOHTAXHbIX PAB6OT B 06/1aCTN Pa3IMYHOTO INEKTPOHHOTO U SNEKTPUYECKOTO
060pyAOBaAHUS.

Ons o6ecneyeHnss yCTOMYMBOWN PafnOCBA3N MEXAY 6a30BOI CTaHLMEN U
OKOHEYHbIM YCTPONCTBOM pEKOMeEHAYeTCs n3beratb yCTaHOBKMU
obopyaoBaHUA B MeCTa, NpeAcTaBasiowme coboi HenpeoaoiMmble nperpagbl
ANS NPOXOXXAEHUA PaAUOCUIHaNa, Takue Kak: apMMUpOBaHHbIe NepPeKpbITUS U
CTeHbl, NOABaJIbHbl€ MOMELLEHUS, NOA3EMHbIE COOPYXXEHUS U KONOALbI,
CTanbHble KOpo6a u T.4.

Mpn pa3sBopauMmBaHMKM ceTU, BKJOYalOLWein B cebsi 60/blioe KONMYECTBO
OKOHEYHbIX YCTPOMNCTB, HEO6XOAUMbBIM 3TaroMm SIBASIETCA BbINOJIHEHNEe paboTt
no paauoniaHMpPOBaHUIO C NPOBeAEHNEM HaTYPHbIX SKCNEPUMEHTOB

OO0 «Bera-A6contoT» CoxpaHsaeT 3a COboM MpaBo 6e3 NpeABapUTENbHOMO
YBEAOMJIEHUNS BHOCUTb B PYKOBOACTBO U3MEHEHMS, CBA3aHHbIE C yyYlleHneM 060pyLOBaHMS
M NPOrPaMMHOro obecneyeHms, a Takxe AN YCTPaHeHWs OneYaToK M HETOYHOCTEMN.
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OMUCAHWE YCTPOWCTBA

CyeTumk mumnynbcos Bera C/-11 npegHasHavyeH Ans BbINOJHEHUS CHETA MMIMY/bCOB,
NPUXOASALLMX Ha 4 HE3AaBUCUMBbIX BXOAA, C NOCNEAYOLWMM HaKOMIEHVEM 1 Nepefavyen 3Ton
nHoopmaumm B cetb LORaWAN.

Takxe yctponcTtBo Bera CU-11 MOXET NPUMEHATLCS B KA4eCTBE OXPAaHHOro 6/10Ka, -
NIO60M U3 YeTbIPEX BXOAOB MOXET OblTb HACTPOEH HA MCMOJb30BAaHME B KAYECTBE OXPAHHOTO.

CYeTYMK MMMYNbCOB MOXET 6bITb MCMONb30BAH Ha MPUBEOPaX yYeTa KOMMYHasbHbIX
PEeCYpCOB U NMPOMbILLIEHHOM 060PYAOBAHUN C UMIMYIbCHbBIM BBIXOAOM TMMa repKOoH (Cyxo
KOHTAKT) UM OTKPbITbIN KOANEKTOP.

-
2 ; O6opyanoBaHue ¢ MNYNbCHbIM Bbixoaom Tvna NAMUR He nopaepxuneaetcs

CUYeTuYMK MMMNYNbCOB OCHALLEH aNrOPUTMOM aHTUApebE3ra C MOCTOAHHOW BpeMeHU 5
Mc. [loacyeT MMNyNbCOoB ocyLlecTBaseTcs ans yactoTt o 200 Mu.

DNeMEHTOM NUTaHWS AN9 CYETYMKA CNYXKUT BCTPOEHHas 6aTapes eMKocTbio 3400 MAY
nnn 3ameHsemas 6atapes SAFT mogenb LS 17 500 emkocTtbto 3600 MAUY.

YCTpOUCTBO NUTaeTcs OT HernepesapsKaeMon NIMTUN-TUOHUIXIIOPUAHOWN
(LiSOCL,) 6aTapewu
MonbITKK 3apaanTb 6aTapero MOryT NPMBECTU K BO3ropaHuUIo

ANTOPUTM CBOPA N MEPEOAYN JAHHbIX

[MoKazaHMs CUUTBIBAKOTCS C MPUOOpPa y4eTa C HaCTParMBaeMbIM NEPUOLOM OT 5 MUHYT
10 24 yacoB. CYMTaHHbIE MOKa3aHWs COXPAHSIOTCS B MaMaTb YCTPOMCTBA U NepefatoTcs npu
o4yepelHOM ceaHce CBs3mM ¢ ceTblo LoRaWAN.

MNepvon nepenavm AaHHbIX MOXET HAaCTPamMBaTbCsa OT 5 MUHYT A0 24 yacos. [lepenaya
JAHHbIX OCYLLLEeCTBASETCS B CYyYaWHbII MOMEHT BPEMEHU BHYTPW BbIBpaHHOTO nepmoaa. [Npwn
o4YepelHOM BbIXOLE Ha CBA3b YCTPOMCTBO HAYMHAET OTMPAaBAATb HAKOMNEHHbIE NMaKeTbl C
NOKa3aHUSAMMK, OT CAMOrO PaHHEro K CaMOMY MO3AHEMY.

Ecnn napameTp «3anpalvBaTh NOATBEPXKAEHNE» BKIIKOYEH, TO YCTPONCTBO byaeT
OTMPaBNATb CAEAYOLWNIM NaKeT TOJIbKO NOC/E MONyYeHNss NOATBEPXKAEHMNS O OCTaBKe
npeablayulero. Ecny Takoe NoATBEPXKAEHME HE MONYYEeHO NOC/E BbIMONHEHWS YKa3aHHOTO B
HaCTPOWMKax KONMYeCTBa nepernoBTOpoB nakeTos, C/1-11 3aBepluaeT ceaHC CBA3UM 4O
cnenyowero no pacnmcanuio. MNMpu aToM yCTPONCTBO NPOAOMKAET COOMPATb AaHHbIE

6 Pesumana Ne 24 o1 09.06.2020



Bera CN1-11 / PykoBOACTBO MO 3KCMyaTaumm ::@ Beaa

c o n w© T

CcornacHo nepuoany c6opa OAaHHbIX N 3arnnmcbiBaTb B NMaM4ATb. HenepeuaHHble MakKeTbl OCTalOTCA
B NaMATU CHETHNKa MMMNYNIbCOB A0 Clieayrouero ceaHcCa CB43n.

Mpu BbIK/IOYEHHOM NapameTpe «3anpallnBaTh NOATBEPXKAEHNEY, YCTPONCTBO
OTNpPaBNsSeT B CETb BCE HAKOMJIEHHblE MaKeTbl MO NMOPSAAKY C CAMOro PaHHEro 10 CamMoro
nocnenHero. [MpoBepPKM AOCTAaBKM MAaKETOB B TAKOM pexkiMme HeT. HenepedaHHbIX MaKeToB B
NamMsaTH YCTPOMCTBA He OCTaeTCs.

Bpemsa BHYTpPEHHMX YaCOB YCTaHaBAMBAETCS aBTOMATUYECKN NPU NOAKIoYeHNM K «Vega
LoRaWAN Configurator» yepe3 USB, a Takke MOXeT 6bITb CKOPPEKTUPOBaHO Yepe3 LoRaWAN.

OYHKUUMOHAI

CueTtumk umnynbcoB Bera CN-11 sBngeTcs yCTpONCTBOM Knacca A (No knaccupukaumm
LoRaWAN) 1 obecneumBaeT cnenytowmin GyHKLMOHAN:
nopaep>xka ADR (Adaptive Data Rate)
noafep>KKa OTMPaBKKM MaKETOB C MOATBEPXAEHMEM (HAaCTpamnBaeTCs)
[Ba pexunma paboTbl «KAKTUBHbIN» 1 «Cknaa»

BO3MOXHOCTb MEPEKIIIOYEHUS UMMYNbCHbLIX BXOLOB B PEXMM "OXPaHHbIM® ANS
NOAKTOYEHNS BHELLHNX AAaTYMKOB MPOTEYKM, OXPAHHbBIX OATYMKOB U T.4.

oyepeab OTNPABKM MAaKETOB MPW HEBO3MOXHOCTU AOCTaBKM
NPMBS3Ka MOKa3aHWIM KO BPEMEHU MO BHYTPEHHUM YacaMm
BHeouYepeAHOW BbIXO Ha CBSA3b NMPUW CpabaTbiBAHNN OXPAHHbIX BXOLOB
M3MepeHme TeMnepaTypbl

M3MepeHme 3apsaaa BCTPOEHHOM 6aTapen B %

o O O O

o O O O O

MAPKMUPOBKA

MapKkrMpoOBKa YCTPOMCTBa BbIMNOJHEHA B BMAE HAKIEMBAEMOM ISTUKETKM, KOTOPas
COLEPXKUT:
HavmeHoBaHWe n3nenus;
DevEUI;
Mecsu v rof BbinMyCKa U3nenus;
o QR-kopa, copepxawmmn B cebe DevEUI ong aBToMaTn3nMpOBaHHOIO y4yeTa.
DTWKeTKa pacnofiaraeTcs B TPEX MeCTax - Ha Kopryce yCTPOMWCTBa, B MacnopTe M Ha
YNaKOBOYHOWM KOPOOKe.
Kpome TOro, Ha ynakOBOYHOW KOPO6GKe pacnofaraetcs AOMONMHUTENbHAs 3TUKETKa,
cofepallas:
o WHdbopmaumio o Bepcrm BCTPOEHHOIO NPOrPaMMHOro obecneyeHms;
o QR-kop, B kKOoTOpOoM cogepxaTtcs DevEUl mn knoun, Heobxoammble Ons
perncTpaunm yctpomcTea B cetn metogom OTAA.

o O O
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OCHOBHblE
Bxoabl MnynbCHblE no 4
MakcnManbHasg YacToTa UMMNYJIbCHOrO CUrHana 200 Iy
Bxonbl oxpaHHble no 4
USB-nopT mini-USB, type B
duana3oH pabounx TemnepaTyp -40..485 °C
BCTpoOeHHbIN AaTumK TemMnepaTypbl na

LoRaWAN
AppEui no ymonyanuo 7665676173693131
Knacc yctpownctea LoRaWAN A
KonnuecTtBo kaHanos LoRa 16
HYacTOTHbIM NnaH RU868, EU868, IN865, AS923, AU915,

KR920, US915, KZ865, npon3BOJibHbIN
(Ha ocHoBe EU868)

Cnocob6 akTneaumm B cetnn LoORaWAN ABP nnn OTAA
[Mepunopg BbIxOA4a Ha CBSA3b 5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
[Mepnon HakoNNeHNS OaHHbIX 5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
O6beM NamMATK 4N HAaKOMIEeHUS NakeToB 200 nakeToB
Twn aHTeHHbl LORa BHYTPEHHSA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb paanoCBa3M B MIOTHOW 3aCTPOMKe 0O 5 KM
LanbHOCTb PagnoOCBA3M B CE/TbCKOW MECTHOCTM 00 15 km
MoLHOCTb NepefaTymka NoO yMOMYaHUIO 25 MBT (HacTpavBaeTcs)
MakcnManbHasg MOLLHOCTb NepefaTymka 100 mBT
MutaHne
baTapes BctpoeHHas 3400 MAY nnn
3ameHsiemas SAFT LS 17500 3600 MAyY
[apaHTUPOBAHHOE YNCIO OTMPABIEHHbIX 80 000
YCTPOMCTBOM MaKETOB, HE MEHee
Kopnyc
Pa3smepbl kopnyca 95 x 50 x 45 mm
CTeneHb 3aWMTblI KOpyca P65
KpenneHne CTSXXKKaMm K onope, Ha DIN-peiky,

HaCTeHHOE

8 ] PeBum3unsa N2 24 o1 09.06.2020
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OMNCAHWVE KOHTAKTOB

|_|pl/l NMnoOAKMOYEHNIN pagnoMoJeMa K BHELWHUM yCTpOVICTBaM cnegyeTt y4duMTbiBaTb
BHYTPEHHIOIO CXEMOTEXHUKY €ro MMMYJbCHbIX BXOAOB, NMPUBEAEHHYIO Ha CXEME HUMXKE.

1 MOm

MCU

"

1
=
=

2
= |
o
()
I
-
=

BXO[

L

EH
o
[
o
[
Lo
[

— P2 _

L g
-

©ooen
||
I

(=

CyeTumk MMMynbCOB MMEET 4 Mapbl KOHTAKTOB W MO3BOAAET NOAK/KOYATbL Uenn CoO
cneayroumnMmm TnmnamMmim 3aMblKatoWNX KOHTaKTOB!:

- TEPKOH;
- MexaHuyeckKas KHOMKa;
- KOTKPbITbIA KONNEKTOPY.

O6opynoBaHue ¢ MMNYNbCHbIM Bbixogom Tuna NAMUR He noapep)xuBaeTtcs

HOJ’IﬂpHOCTb MMEET 3Ha4YeEHNE TOJIbKO AJ14 LENMN C KOTKPbLITbIM KOJIJTEKTOPOM.

MNynbCHble BXOAbl MOTYT ObITb HACTPOEHbI AN MCMOb30BaHNS B pexmnme «OxpaHa»
yepes npunoxeHne «Vega LoRaWAN Configurator». B Takom cnyyae yCTPOWMCTBO He
ocyllecTBnseT NOACYET UMMNYNbCOB Ha «OXPaHHOM» BXOAE, a TOJIbKO CNeAuT 3@ U3IMEHEHNEM
ero coctosHusa. B cnyyae cpabatbiBaHnsa «OXpaHHOro» BXOAa YCTPOMCTBO aKTUBUPYETCS U
OTNPAaBNSET B CETb COOBLLEHME C CUTHAIOM TPEBOTW.

PeBu3ua N2 24 o1 09.06.2020
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MHONKALWA YCTPOWUCTBA

YCTpOWCTBO
PaCMONOXEHHbIM Ha nnaTe.

nMmeeT OAVH

CBEeTOAMOAHbIN
VMIHOMKaAUMS MCNONb3yeTCa TOJNbKO Ha 3Tane aKTUBauuu

MHAOWKATOP

ycTpomncTtea B cet LoORaWAN 1 npu cMeHe pexxmmMmoB paboThl.

PacnonoxeHune
CBETOANOAHOIO
MHOMKaTOpa Ha
nnarte

CvrHan vHgmnkaTtopa

Bera CN-11 / PykoBOACTBO MO 3KCMyaTaumm

KpaCHOro LIBETa,
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3HayeHue

Cepus KOPOTKMX
BCMblLLIEK

MpoeT npouecc npucoegmHeHns K ceTu

OnHa gnvHHasg
BCMblLWKa

YCTPOWCTBO YCMNELIHO NPUCOEANHEHO
K CETW 1 B aKTUBHOM pEXMME

GEED GEED @GEED TPV ANVHHbIX BCTBILLKM

10

HOHbWKaﬂpMCoeﬂMHeHMﬂ
OKOHYMIACb HeyZaYvem U Nepexos B
pexxmm «Cknag»

B cnyyae HeycnewHor nOMbITKA MNPUCOEAUHEHUS K CETU YCTPOMUCTBO
NPOAO/MKNT HAKOMNEHMe [AaHHbIX U 6yAeT OCYLECTBASATb MOMbITKA
npUcoeaMHeHUs K ceTu pa3 B 6 YacoB

PeBun3uma N2 24 o1 09.06.2020
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MEPBbIN 3ANYCK

Cuetunk mmnynbcoB Bera CK-11 MOCTOAHHO BKAOYEH, HO WMMEET OCOb6bIM PeXum
«Cknag», npepHasHayeHHbIM AN XPaHEHWs WU TPaHCMOPTUPOBKWU. B AaHHOM pexunme
YCTPOWCTBO He OCYLLECTBASET PEeryaspHyto nepenadyy [AaHHbiX B ceTb. [lepel Hayanom
MCNOJIb30OBaHMS CHETUMK HEOOXOAMMO BbIBECTU U3 pexxuma «Cknaa».

YcTtponcteo Bera CUM-11 nopaep>kmBaeT ABa cnocoba akTmeaumm B cet LoORaWAN —
ABP n OTAA. Bbi6paTb OAMH M3 CNOCOH60B MOXHO C MOMOLLbIO Mpunoxenusa «Vega LoRaWAN
Configurator» (cm. pasaen 4).

1. Cnoco6 ABP. lMocne HaxaTus Ha KHOMKY 3anycka, YCTPOWCTBO Cpa3y HaynHaeT
paboTaTb B peXXmme « AKTUBHbINY.

2. Cnoco6 OTAA. lNMocne HaxkaTug Ha KHOMKY 3amyckKa, YyCTPOMCTBO OCYLLECTBUT TpW
NOMNbITKN NPUCOEANHEHNS K CETU B 3a4aHHOM MpK HACTPOMKE YaCTOTHOM AuanasoHe. [Mpwu
NONy4YeHUN noATBepxAeHUs akTuBaumm B ceTtn LoOoRaWAN, ycCTpomcTBO nogacT curHan
WHOMKATOPOM (CBeYeHME B TeueHne 3 CeKyHA) 1 nepenneT B pexmm «AKTUBHbIN». Ecnn Bce
MNOMbITKM OKaXXyTCH HEYAAYHbIMM, CYETUYMK MNPOJOMKUT HaKOMNeHWe [aHHbIX U byaeT
OCYLLLEeCTBAATb NOMbITKN NPUCOEANHEHNS K CETU pa3 B 6 YaCOB.

MepeBecTn YCTPOMCTBO M3 «AKTUBHOIO» pexmnma o6paTHO B pexxmm «Cknaa» MOXHO
NpY NOMOLLUM AJIUTENIbHOIO HaXXaTMs Ha KHOMKY 3anycka (6onee 5 cekyHn).

anl nepexone B pexumnm «Cknag» BCe MNOKasaHus C MMNYJIbCHbIX BXO4OB,
HaKonneHHblIE B NaMATHU yCTpOVICTBa, C6paCbIBaIOTCF|
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MOAKMIOHYEHWNE MO USB

Yctponcteo Bera CKM-11 MoOXeT HacTpamBaTbCs C MOMOLBIO MnporpamMmmbl «Vega
LoRaWAN Configurator» (cm. pasaen 4).

MNepen NepBbIM NOAKMOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOOXOAMMO YCTaHOBWUTb
apameep ang COM-nopTta stsw-stm32102, KOToOpbIM MOXHO CKadaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe NoSBUTCS OKHO YCTaHOBLLMKA:

i':_-ﬂr Virtual Com port driver V1.4.0 - InstallShield Wizard 5[

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

The InstallShield(R) Wizard will install Virtual Com part driver
W1.4.0 on your computer. To continue, dick Next.

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

Cancel

B 3TOM OKHe Hy>XHO HaxaTb kHoMky Next, 3atem Install, nocne yero HauHeTCH
YCTaHOBKa. [10 OKOHYaHWM NOSABUTCS OKHO YCMELIHOrO 3aBepLUEHNs YCTaHOBKM:

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 ¥1.4.0. Click Finish to exit the wizard.

Cancel |

< Back

Mocne HaxaTma Finish gpanBep roTos K paboTe, - MOXHO MOAKIOYATb CHETYMK
mmnynbcos rno USB.
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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 paccMaTprBaeTcs paboTa NPOrpamMmbl B PEXMME « DKCNEPT.

MHTEP®ENC MPOITPAMMbI

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

ncnonHsemoro dakna NosBNSeTCs OKHO PaboTbl C MPOrPamMMoNn.

BE2a

A B C O N KT
Pesxtm:

3KcnepT =
Moaene ycTpoicTea

Bera CK-11 i
.} MoakMoYMTECA

X OTKMOHMTLER

¥ MonyunTs HacTpoiikn

o MpUMEHITE HACTPOKM

£} BeraLoRaWAN kondurypatop

|||. WHdopmaLwa L_c:Ra HacTpoiiki LoRaWaN ﬂT Bera CK-11

laHHeie anA ABP

Device address:

Application session key:

Metwork session key:
WrdopmMaLma of yeTpoiicTee

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

o}y OfHoEMTE NpowMBky

BelBoa ycTpoicTEa

[OaHHeie ana OTAA

Device ELL:

Application EUT:

Application key:
WHiOpMELIA 0 CETH

CTaTyC NPUCOEAMHEHMA:
Device address:

TapEHTHIAHENI CHETYMK MaKeToEs:

[(Z)] MpUCoBAMHMTECA K CETH

Asbik:

YNPaBNEHHE KIKOHEMA
WzMEHWTE KoUK
COPOCMTE KMKYM K 33B04CKMM
MpoBepKa NoKpeITHS
Ka4ecTso arHana:
Bugmmenx BC:

(t9) Mposepka nokpemia

O X

Russian ~

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.

PeBu3ua N2 24 o1 09.06.2020
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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.

%4 Bera LoRaWAN ko oy [=] 59|
B E a a ||| aVHDopHaLMS L_é_Ra HacTpoiiki LoRaWAN T”EEra ch-11 Asbik: Russian =
ABC O KRT AanHble ang ABP laHHbie anA OTAA YnpaBneHue KNoHaMa

Pexum:
SkenepT - Device address: 004C0138  Device EUL: 3235632316837800F e —
Mogens ycTpolicTea Application session key: 36003900323532313237470F6460 7940 Application EUL: 7665676173693131
_ CEPOCUTE KIKOYN K 3aB0ACKMM
Bera CW-11 Metwark session key: 3237470F32363231350039006837800F Application key:  04377E0F0000000004377E0FOCSAFS4F
FoakniounTeca WhopraLma of ycTpoiicTee WHhopMaLIA o ceTH MNpoBepKa NOKPEITHA
W OTKAOUATLCS Mopens ycrp:oficrsa: Bera C1-11 CraTyc npucoeanHEHNs: He B cetn Kau4erTED CUrHaNE: l:l[ll:ln[l
Bpema yerpoiictea (UTC): 24.07.2018 07:57:46 Device address: CADOD163
Bepona NMO; VEGA 5I-11 1.0 TaPaHTMAHBI CHETHMIK NaKET0B: 1398 Bunsendee 0
1}, 06H05MTS npowmERy () NpucoeanHIATLCS K CaTi () Mposepka nokpeTHa

Belson ycTpoicTEa

tart join procedurs
StartTy on freq: 86&. 500
tDone
rxStart
rx5top
rxStart
rxStop
JOIN fail after 3 retries
Join attempt failed, next join after 360 minutes

Q¥ NonyumTs HacTpoiiku

o TIDMMEHITE HaCTPOFKN

Ong  cuMTbiBaHMS HACTPOEK C  YCTPOWCTBA HYXHO Ha)aTb KHOMKY «[lony4nTb
HaCTPOMKM», OO 3STOrO MOMEHTa B Mporpamme 6yayT OTO6pakaTbCs HACTPOWKM MO
YMOJTYaHUIO UK C MOCeAHEro NOAKMOYEHHOIO YCTPOMCTBA.

[Mocne BHeCeHUs HEOOXOAMMbLIX U3MEHEHWUM B HACTPOWKWM, chefyeT HaxaTb KHOMKY
«[1IpUMEHUTL HACTPOMKU» WM TOMLKO MNOTOM OTK/KOYaATbCA OT YCTPOWCTBA KHOMKOW
«OTKIOUNTBLCAY.
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BKITAOKA «MHOOPMALINA»

Bknagka «VHdopMaumay oTobpaxaeT MHPOpMauMto 06 yCTPOMCTBE, €ro Tekyllee
COCTOSIHME, a TaKXKe AaHHble, HeO6XoAMMble Ans pernctpaumnm yctpomctesa B LoORaWAN ceTwm.

IIl.HHdJODHELIMﬂ Lg:Ra HacTpoitki LoRaWAN THBera CH-11 Aswbik:| Russian =
NanHeie ana ABFP [aHHbie ana OTAA ¥rpaBneHue Knoqami

Device address: 004C0136  Device EUL: 323632316837300F e ——

Application session key: 36003900323632313237470F646D 7940 Application EUT: 7665676173693131

6
Network session key:  3237470F32363231360039006837800F  Application key:  04377E0F0000000004377E0F0CSARSSF Eoob RO e Srongoe

Wrdopralws ob yorpoiicTee WHdopMaLma o ceTh MpoBEpKa NOKPEITHA
Momens yoTpoRcTEa: Bera CM-11  CTaTyC MPMCOSAMHEHMA: HeBCETH  kauecTeo curnana: l:l|]|:|[|[|
Bpema ycrpoiicTea (UTC): 24,07.2018 07:57:46 Device address: CADD0163
Bepa4a NO: VEGA 5I-11 1.0 FapaHTUIHBIN CHETHMK NAKETOB: 1398 Bianumiix BC: 0
&OEHDBMTb MPOWKHBKY (N MpHcoeaMHNTEER K CETH () Mposepxa NokpeITiA

BelBoa ycTpoiicTEa

———————————— -Start join procedurg——-——
StartTx on freq: 858,500

txDone

rxStart

rxStop

rxStart

rxStop

JOIN fail after 3 retries

Join attempt failed, next join after 360 minutes

OaHuble pnas ABP - oToO6paxaloTCsd [AOaHHble, HEOOXOAMMbIE ANd pPerncrpaumm
ycTponcTBa B ceTn LoORaWAN B pexunme aktmBaumm ABP (Activation By Personalization).

Hdanuble ona OTAA - oTOo6paxkatoTCs AaHHble, HeobxoAuMble ONS perncTpaumm
ycTpomncTea B cetu LoORaWAN B pexunme aktmBaumm OTAA (Over The Air Activation).

YnpaBneHne kaYamMm (He oOTOob6paxaeTcs B pexunme «[1pocTom») — no3BONsSET
M3MEHNTb 3aBOACKME KIIOYM AN PErMcTpaumm yCTPONCTBA B CETK, @ TaKKe COPOCUTb KOUM
O6pPaTHO K 3aBOACKMM HAaCTPOMKaM.

NHbopmauusa 06 yCTpOMUCTBE — KOHPUIypaTop CUMUTbIBAET MHOOPMALMIO O MOAENM
YCTPOWCTBA, €ero TrpoOLWMBKE W ABTOMATUYECKUM KOPPEKTUPYEeT BPeEMS YCTPOWCTBa Mpu
NOLK/IIOYEHUN K HEMY.

O6HOBUTL MPOLWIMBKY — MO3BOASET Bbl6paTh Galn MPOLWMBKM C XECTKOrO AMCKa
KOMMblOTEPA M OCYLIECTBUTb €ro 3arpy3ky B YCTPOMCTBO. [lo 3aBeplUeHUM 3arpysku
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YCTPOWCTBO OTK/IIOYUTCSH OT KOHOUIypaTOpa aBTOMATUYECKU. AKTYallbHYIO BEPCUIO MPOLLMBKU
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

OBHOBAEHWE NPOLLMEBKK

Mepeaaqa NpowWwMEKM. ..

MHdopMaumsa o ceTn — NokasbiBaeT, MOAKIOYEHO NN YCTPOMUCTBO K ceTn LORaWAN wu
ero agpec.

MpucoeanHUTLCA K CeTU — BbINONHAET npucoeanHenme Kk cetn LoRaWAN Bbi6paHHbIM
paHee cnocob6om ABP mnn OTAA. Ecnm yCTPOMCTBO y)Xe MOAKKYEHO K CETU, MPOU3oNaeT
nepenokIto4YeHme.

MpoBepka NOKpPbITUS (He OTo6parkaeTcs B pexmme «[1poCTOM») — MpU HaaTuu,
ycTponcTtBo oTnpasnseT B LORaWAN ceTb cneumanbHbi CUrHan, B OTBET Ha KOTOPbLIM CETb
COOb6LLAET eMy KOJIMYECTBO 6a30BbiX CTaHUMW, MPUHABLUMX AAHHbLIA CUTHAN U KavyeCTBO
curHana. laHHasa KHOMKa paboTaeT TONbKO Koraa yCTPONCTBO MPUCOEAMHEHO K CETU.

MpoBEpKE NOKPEITIA
Ka4ecTeo cirHana: ..lll

BuaKMelx BC: 2

() Mpoeepka NokpeTHA

BoiBOA ycTponcTBa (He oOTO6paxkaeTcs B pexume «[1poCTOM») — MOHUTOPUHT
COCTOSIHUS YCTPOWCTBA, BCE COObLITUS B PeabHOM BPEMEHM BbIBOASATCS Ha SKPaH.

BKNALKA «<HACTPOWKM LORAWAN»

Bknagka «HacTtponkn LoRaWAN» no3BonseT BbIMOAHWTb HACTPOWKY Pas3nNYHbIX
napameTpos ceTu LoRa.

|||.L1Hd30pnaumq LéRaHacrpoﬁm LoRaWAN uTBera CH-11 Azbik: Russian =
YacToTHLIA NN&aH: EU_863 hd M3MEHUTE
Cnocofl aKTUEALMK B CETU: OTAA
3anpawnBaTe NoATEEMHAEHNE! Bes noaTeepHaeHHA
AETOMaTHYECKOE YNPAENEHWE CKOPOCTERD: Brn =
OTKPLIESTE NEPEOE NPMEMHOE OKHO Yepes: 7 cexyHA =
JaaepxKka 1Ha NoATEEPHAEHHE NPMOOSAMHEHKA K CETH: 8 cexyHa .t
Konv4ecTeo NepenoBTopoE NakeTa: 9 pas =
MolHOCTE NEpeAaTYHMKE: 11 dBm A
CropocTh Nepegaqu: DR3 SF9 BW 125 =
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YacTOTHbIN nNnaH — NMO3BONSET BblI6pPaTb OAMH U3 YAaCTOTHbLIX MIAHOB, MMEIOLMXCS Ha
YCTPOWCTBE WM 3a4aTb /IPOU3BOJILHLIV YaCTOTHbLIN MaH. [1pON3BOSIbHBLIM YaCTOTHbIW MnaH
bYyHKUMOHMPYeT Ha 6a3e YacTOTHOro nnaHa EU-868.

RU_868

YacToTHEIM MNaH:
MpoM3BONEHEIA

B yacTOTHOM nnaHe yCTpPOMUCTBA MO YMOJIYAHMIO aKTMBHbI TOJIbKO Te KaHasbl, Ha
KOTOpPbIX YCTPOWCTBO OTMNPABASET 3anpoChl Ha npucoeanHeHne K ceTu (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOpble YCTPOMCTBO AO/MHKHO WMCMONb30BaTb MOryT ObiTb MNepenaHbl
ceteBbiIM LORaWAN cepBepoM BO BpeMd nNpoLenypbl MPUCOELUHEHUS YCTPOWCTBA K CETH.

Mpu Bbi6GOpe B nose «YacTOTHbIM MaaH» 3Ha4YeHUs «[1POU3BOJMBbHLINY HEOOXOANMO
BPYYHYIO MPOMNMCaTb YaCTOTbl, KOTOPbIE YCTPOMCTBO 6yAeT MCMNOb30BaTh. /19 3TOrO HY»XHO
HaXaTb KHOMKY «/3MeHUTb», MOABUTCA OKHO PeAaKTUPOBAHUS YaCTOT KaHaNoBs:

MNpon3BONBHBIA Y3CTOTHBIA NNaH

YacToTa join kaHana 1 (M) a

YacToTa join kaHana 2 (M)
YacToTa join kaHana 3 (Mw)
YacToTa kanana 4 ()
YacToTa kanana 5 ()
YacToTa kaHana 6 ()
YacToTa kaHana 7 ()

YacToTa kanana 8 (M)

YacToTa KaHana 9 (M) 0

YacToTa kaHana 10 ()
YacToTa kaHana 11 ()
YacToTa kaHana 12 ()
YacToTa kaHana 13 ()
YacToTa kaHana 14 (Tu)
YacToTa kaHana 15 ()

YacToTa kaHana 16 ()

YacToTa BTOPOro MPHEMHOMD OKHE |D| CKOpOCTE BTOPOMD NPMeMHoro okHa | DRO =

JaHHbIM 4YaCTOTHbIM MnaH MNO3BONSEeT 3a4aTb A0 16 KaHanoB, a TakKXe 4acToTy W
CKOPOCTb BTOPOIro MPUEMHOTrO OKHa.

I'IepBble TP KaHaJlla n BTOpoOe npuemMmHoe OKHO Heo6xoanMo HaCTpouTb B
o6sa3aTeslbHOM nopsanke, WMHa4ye I1pOVI3BOJ1beIﬁ YaCTOTHbLIA nNNaH 6yp,eT
CUYNTATbCH NYCTbIM

Cnocob6 akTuBaLUU B C€TU — MO3BOJIFSET 3a4aTb cnocob akTueaumm ABP nnm OTAA.

Cnocof aKTHBALMK B CETH! OTAA
ABP

3anpawmnBaTbh NOATBEPXAEHNE — MNPUM BbI6GOpPE OTMNPaBKM MakeTa C MOATBEPXKAEHUEM,
YCTPOWNCTBO 6yAeT MNOBTOPSAITb OTMPaBKy MakeTa A[O Tex MNop, MNoKa He MNoayymT
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NOATBEPKIAEHNE OT CEPBEPA, MMOO NMOKa He 3aKOHYUTCA «KONMYeCTBO NepenoBTOPOB NMakeTa»
(cm. nanee).

3anpalMBaTh NOATEEMHAEHHE: C noaTBEEpHAEHHWEM
Bes nogTEEpHAEHWA

Mpwu BbI6OpE OTNpaBKK NakeTa 6e€3 NOATBEPXKAEHUSA, MOAEM He 6yneT
3HaTb, AOCTaB/IEH NAKET WU HET

ABTOMaTM4yeckoe ynpasneHne ckopocTbio (ADR) — paHHas onums akTMBMpYyeT B
YCTPOMNCTBE aNrOpUTM aBTOMATUYECKOrO YMpaBleHMUS CKOPOCTbIO MNepefadm [HOaHHbIX CO
CTOPOHbI ceTeBOro cepsepa LoRaWAN. Yem Bbilwe KavyeCTBO NMPUHMMAEMOrO CETbIO CUTHanNa,
TEeM BbllLIE CKOPOCTb BYAET YCTaHABAMBATbLCS Ha YCTPOMNCTBE. [aHHYIO ONuMio pekoMeHayeTcs
BKJIKO4ATb TOJIbKO Ha CTALMOHAPHO YCTaHOBEHHbIX YCTPOMCTBAX.

ABTOMaTHYECKOE YNPABNEHWE CKOPOCTEHD:
Beikn

OTKpbiBaTb NEepPBOE NMPUEMHOE OKHO Yepes (He oTobpaxaeTcs B pexmnme «l1pocTtoms)
— 33a[aeT BpeMs, 4epe3 KOTOpPOEe YCTPOMUCTBO OTKPOET MepBOE MPUEMHOE OKHO nocne
nepefayn oyepenHoro naketa. Brtopoe npuemHoe OKHO BCerga OTKpbIBaeTcs 4yepes 1
CeKkyHAy nocne nepsoro.

1cekyHaa
2 CeKyHAkI
3 CEKYHARI
4 CeKyHAbI
5 cexyHa

OTKPLIEATE NEpECE MPUEMHOE OKHO Yepes!
7 CeKyHA

8 cekyHA

9 CceKyHA

10 cexyHA
11 cexkyHA
12 cexyHA
13 cexyna
14 cekyHA

15 cexyHA

3apepxka 1 Ha noaTBepXXAeHNE NPUCOEANHEHUS K CETU (He OTOBPaAXKaeTCs B pexmme
«[MpocTom») — 3afaeT BPeMSs, Yepe3 KOTOpOoe YCTPOMCTBO OTKPOET NMepBOe NMPUEMHOE OKHO
AN9 NONyyYeHus NOATBEPXAeHUs npucoeanHeHuns Kk ceth LoORaWAN npu paboTte B pexume
npucoeanHenns OTAA. BTopoe OKHO BCerga OTKpbliBaeTcs yepes 1 cekyHAy nocne nepBoro.
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1cekyHaa
2 CeKyHAabI
3 cekyHAbI
4 CeKyHAak
5 cekyHa
B ceKyHA
7 CeKyHA

ZJagepska 1Ha Nod TESEMASHWE NPMCDEAMHEHWA K CETH: 8 ceKyHa

9 ceKyHA

10 cekyHA
11 cexyHa
12 cekyHA
13 cekyHAa

14 cexyHAa

15 cekyHAa

KonnuecTBo nepenoBTOPOB MakeTa (He oTobpaxaeTcs B pexxmme «[1pocTtom») — ecnm
dyHKUMA  «3anpalimBaTb  MOATBEPXKAEHME»  OTK/MOYEHA, YCTPOMCTBO MNpPOCTO byneT
OTMNPaBMATb KaXAbl MakeT CTOJIbKO pa3, CKONMbKO YKa3aHO B [OaHHOW HacTpowke. Ecnum
«3anpalumBaTb NOATBEPKAEHMEY BKIOYEHO, YCTPONCTBO OyAeT OTMPaBAsTb MNaKeTbl MOKa He
NONYyYnUT MOATBEPXKAEHME UAN MOKa He OTMNPaBUT CTOJIbKO MAaKeTOB, CKOJIbKO YKa3aHO B
OAHHOM HACTpoOKKe.

1pas
2 paza
Jpaza
4 paza
5 pas
& pas
7 paz
KonM4ecTBo NepenoBTOpOE NakeTa:
9 pas
10 paz
11l paz
12 paz
13 pas
14 pas

15 paz

MowHocTb nepepatumka (He oTobpaxkaeTcs B pexmme «[pocTtom») — perynmpyeTtcs
MOLLHOCTb nepefaTyMka YCTPOWCTBa Mpw OTnpaBke nakeTtoB B ceTb LORaWAN. [laHHas
HaCTPOMKa MOXET ObITb MI3MEHEHA CeTbIO.
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MoLWHOCTE NepeAaTYMKS:

CkopocTb nepepaum (He oTobpaxkaeTcs B pexume «[pocTom») — perynmpyercs
CKOPOCTb Mepenayun, Ha KOTOpOM YCTPOMCTBO 6ydeT nepenaBaTb NakeTbl B ceTb LoRaWAN.

Bera CN-11 / PykoBOACTBO MO 3KCMyaTaumm

2dBm
5 dBm
8 dBm
14 dBm
20 dEm

HaHHasn CKOPOCTb MOXeET OblTb MI3MEHEHA CETbIO, EC/N BKJIOYEH aJilrfoOpUT™M ADR.

CKOpPOCTE NepeaadqM:

20

DRO SF12BW125
DR15F11BW125
DRZ2 SF10BW125
DR.3 5F3 BW125

DR4 5F3 BW125

DR5 SF7 BW125
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BKNAOKA «BETA CU-11»

Bknagka «Bera CU-11» copepXuT HaCTPOMKM MOAKIKOYEHHOTO YCTPONCTBA.

Ill.HHdJDpMEILU-ﬂH LQjRaHacrpoﬁm LoRaVWAN “TBera CKu-11 Asbik: Russian =

Texylee CocToOAHKME

WmMnynbcos Ha sxoae 1:
WMNynbLCoE Ha Bxoae 2t
WMNyNLCoE Ha Bxode 3:
WMnynecoE Ha Bxoae 4
TemnepaTypa:

3apan baTapew:

HacTpoliki EXo40E

Pexmm Bxoga 1 MMMy NscHEIA =
Pewim BExona 2 MRy NbCHBIA w7
Pemm Bxona 3 OxpaHHENA =
Pexom Bxoga 4 OxpaHHEIA =

HaCTpoiikin oxXpaHs

OTNPaENATE TpeBoMHoe cooblueHve no Bxoay 1 npu: SEMBIKSHMK
OTNpaBnATE TPEBOWHOE Co0BLWEHWE ND BXOAY 2 NpM: 3AMBIKSHMK
OTNPEENATE TREBOWHOE CO0BILEHWE Mo BX0AY 3 NpM: ZEAMBIKEHMH M PASMBIKEHHA w7
OTNPaENATE TpEBoMHHOE cooblleHWe No Bxoay 4 npu: PEsMbIKEH =
HacTpoiiki nepeaaqm NokasaHMin
MNepuoa chopa AaHHBG 15 muaHyT “
Mepuoa NepeaaHKM AaHHEIX: 12 vacos =
YacoBoii noAc: UTC+07:00 -

Tekywlee cocTosiHME — OTO6pPaXKaeT TeKyLlMe napameTpbl YCTPOMCTBA — KOANYECTBO
NOACUYMTAHHbBIX MMMYNbCOB Ha BXOAAax, TemnepaTypy W 3apsn 6aTtapen. Y1066 COPOCUTHL
MOKa3aHMg MMMYJIbCOB Ha BXOAax, HEOBGXOAMMO MEepPEeBECTU YCTPOMCTBO B pexunm «Cknan»
ANUTENbHBIM (6onee 5 cekyHA) HaXkaTMEM Ha KHOMKY Ha nnaTte (CM. pasaen «lepBbit 3amyCK»).

YTO6bI COPOCUTH MOKA3aHWS WMMMYNbCOB Ha BXOAAaX, HEO6XOAMMO MepeBecTU
YCTPOMCTBO B pexum «Cknag» AnuTenbHbIM (6onee 5 cekyHA) HaxaTMEeM Ha KHOMKY Ha nnaTe
(c™m. pa3gen «[lepBbln 3aMyCK»).

HacTpolikun BXOo#OB — MO3BOMSET BbI6PATh PEXUM PabOThl BXOAA — MMMYbCHbIA UK
OXpaHHbIN. [pn NepeBoe BXOLa B PEXMM OXPaHHbIN, YCTPONCTBO 6yAeT OTNpPaBnsTh B CETb
TPEBOXHbIM MakeT (CM. pasgen 5, makeT 2) BCAKUA pa3 Mpu cpabaTbiBaHUW TaKOro BXOAa.
MakcunManbHas BO3MOXHas YaCTOTa reHepaLmMmn TPEBOXHbIX MaKeTOB — pa3 B 1 cekyHay.

HacTponkn oxpaHbl — NO3BONSET 3a4aTb YC/NOBME CpabaTbiBaHUS OXPAaHHOIO BXOo4a —
NPY KaKOM M3MEHEHMWN COCTOSIHUS BXOAA ClefyeT OTNPaBAsTh TPEBOXHOE COO6LLEHNE: MPU
3aMbIKaHMK Ha 3eMJTIO, MPU Pa3MbIKaHUM, UAN MPN O60NX UBMEHEHUAX COCTOAHMUS.
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HacTponkn nepepaum nokasaHUM — rpynrna napaMeTpoB, KOTOPblE MO3BONSAOT
NPOW3BECTU HACTPOWKY MEPUOLOB CHOpa M Mepefayvn MnokasaHwM, M 4YacoBOro Mnosica, no
KOTOPOMY 6yayT HaCTPOEHbI BHYTPEHHME YacCbl CHETUMKA.

[MoKa3zaHus cymMTbIBalOTCA C nogkntoyeHHoro yctponcTtea B 00.00 no BHYTpPeHHUM
YacamMm YCTPOWCTBa, €C/lM 3adaH nepmop cbopa aaHHbix 24 4vaca, B 00.00 mn B 12.00, ecnmn
nepuon 12 yacoB u Tak panee. Bce nokasaHMs XpaHATCS B MNaMsaTM YyCTPOMCTBa OO
CnefytoLLero ceaHca CBs3u.

MNepuon nepenayn AaHHbIX MOXET HacTpauBaTbCs OT 5 MUHYT A0 24 4acos. [Nepenava
JAHHbIX OCYLLECTBASETCSH B C/Ty4aMHbI MOMEHT BPEMEHU BHYTPW BbiIbpaHHOro nepuoga. Mpwu
MHULMNPOBAHMU CeaHCa CBS3M YCTPOWCTBO HAYMHAET OTMPAaB/ATb MaKeTbl C MOKa3aHUAMU,
HayYMHasg C CaMOro paHHero.

Mpn BbIKNOYEHHOM MapameTpe «3anpaluBaTbh MOATBEPXKAEHMEY, YCTPOMCTBO
OTMNPaBAsSET B CETb BCE HAKOMJIEHHble MakKeTbl MO MOPAAKY C CaMOro paHHero Ao CamMoro
nocnefHero, oCcBO6OXAas, TakMM 06pa3oM, oyepelb OTMNPABKM NAKETOB B MaMSTU.

Ecnu napameTp «3anpaluBaTb MOATBEPXAEHMEY» BK/IOYEH, TO CYeTUMK 6yaeT
OTNPaBNATb CRefyloWMA MakeT TONbKO MOCAe MOJyYeHUs MOATBEPXKAEHUS O AOCTaBKe
npenblayuero. Ecnm Takoe noaTBepXAEHWE He MOJSyYeHO MOC/e BbIMONHEHUS YKa3aHHOMO B
HaCTpOWMKax KONMYeCTBa MepernoBTOPOB MakeTa, YCTPOMCTBO 3aBepllaeT CeaHC CBA3M [0
cnefylowero no pacnucaHumio. py 3TOM yCTPOMCTBO MNPOLO/IKAET CcO6UpaTh [aHHble
COrflacHO nepuony c6opa AaHHbIX 1 3annCbiBaTb B MaMaTb. HenepeaaHHble MakeTbl OCTaOTCA
B MaMsATM YCTPOWCTBA IO CleAytoLLero CeaHca CBs3N.
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B naHHOM pa3gene onvcaH NpoTokon obmMeHa AaHHbiMM CU-11 ¢ ceTbto LORaWAN.

B nonax, cocrosawmux M3 HECKONbKUX 6alT, MUCnosiblyeTcsa MNOpsSAoK
cnepoBaHus little endian

CYHETYUK MMIMYNbCOB BETA CN-11 MEPEOAET MAKETbI CAEAYIOWNX TUMOB

1. TMakeT C TekylWMMU NOKa3aHMsaMK, nepenaeTcs perynapHo Ha LoRaWAN nopt 2

Pasmep B OnucaHue nons Twvn paHHbIX

6anTax

1 6anT Twn NakeTa, ANg JAHHOro NnakeTa == uint8

1 6anT 3apsn 6aTtapew, % uint8

1 6ant 3HayeHMa OCHOBHbIX HACTPOEK (6bUTOBOE None) uint8

4 6anTa Bpems CHATUSA NOKa3aHUW, nepefaBaeMblX B JAHHOM nakeTe  uint32
(unixtime UTC)

1 6anT TemnepaTypa, °C int8

4 6anTa [Noka3aHusa Ha Bxoae 1 (B 3aBUCUMOCTW OT TUMa - YACTO uint32
MMMYNbCOB, MMBO cocTossHMe O — Pa3OMKHYT, 1 - 3aMKHYT)

4 6anTa [Moka3aHusa Ha Bxoge 2 (B 3aBUCUMMOCTW OT TUMa - YNCNO uint32
MMMYNbCOB, MMBO cocTossiHMe O — Pa3OMKHYT, 1 - 3aMKHYT)

4 6anTa [Moka3aHusa Ha Bxoge 3 (B 3aBUCUMMOCTW OT TUMA - YNCIO uint32
MMMYNbCOB, MMBO cocTosiHME O — Pa3OMKHYT, 1 - 3aMKHYT)

4 6anTa [Moka3aHus Ha Bxoae 4 (B 3aBUCMMOCTM OT TMMa - YNCNO uint32

MMMYNIbCOB, 6O COCTOAHME O — PA3OMKHYT, 1 — 3aMKHYT)

CYeTUMK COAepPXUT B cebe BCTPOEHHbIE Yachl C KaseHdapeMm, BpeMs 1 aTa Ha KOTOPbIX
3a[aeTCa MNpW MPOM3BOACTBE, a TakKXKe MOryT 6biTb CKOPPEKTUPOBaHbI B Mpolecce
akcnnyaTtaumm. PopMmMpOBaHME MAKETOB C TEKYLIMMM MOKAa3aHUAMM NMPOUCXOANUT B MOMEHTHI
BPEMEHW, KpaTHble 3alaHHOMY B HAaCTpOMKax nepmoay c6opa AaHHbIX:

e [lna vHTepBana 1 yac: nepenatoTCs NOKa3aHWs Ha HaYano TEKYLLErO Yaca;

e [lng nHTepsana 6 4yacoB: nepepatoTca nokasaHmsa Ha 00:00, 06:00, 12:00, 18:00;
e [Ina nHtepsana 12 yacos: nepepatotcsa nokasaHums Ha 00:00, 12:00;

e [lng nHTepsana 24 yaca: nepegatotcs nokasaHusa Ha 00:00 TekyLwmMX CYyTOK.
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PacwmndpoBka 6UTOBOrO NONS «3HaYEHNS OCHOBHbIX HACTPOEK»

Pasmep B 6aiTax OnucaHue nons
0 6ut Tun aktneauum O - OTAA, 1 — ABP
1, 2,3 61TbI [Mepunopn BbIXOAa Ha CBA3b:

|1 == 0|2==0|3==0] - 5 MUHYT
|1 == 1|2==0|3==0]| - 15 MunHyT
|1 == 0|2==1|3==0|- 30 MuHyT
|1 == 1|2==1|3==0|- 1 yac

|1 == 0]|2==0|3==1|- 6 yacos
|1 == 1|2==0|3==1|- 12 yacos
|1 == 0]|2==1|3==1|- 24 yaca

4 6uT Twn nepsoro Bxoga: 0 — MMNYNbCHbIN, 1 - OXpaHHbIN
5 6uT Twn BTOporo Bxoaa: 0 — UMNYbCHbIN, 1 - OXPaHHbIN
6 ouT Tun TpeTbero Bxona: 0 — MMNYNbCHbIN, 1 - OXpPaHHbIN
7 6uT Tun yeTBepTOro Bxoaa: 0 — UMNYAbCHbIN, 1 - OXPaHHbIN

[TpU CHATUM MNOKa3aHWM YYMUTbIBAETCS 3a4aHHbIVM B HACTPOMKaxX YaCOBOM NOSIC.

2. NakeT «TpeBora», nepenaeTcs npu 3amMblKaHM oxpaHHoOro exoaa Ha LoRaWAN nopt 2

Pasmep B OnwucaHue nons Twvn paHHbIX
6anTax
1 6anT Tun nakeTa, AN JaHHOrO NakeTa == uint8
1 6anT 3apsin 6atapen, % uint8
1 6anT 3Ha4YeHMa OCHOBHbIX HACTPOEK (bUTOBOE Nose) uint8
1 6anT Homep BxoAa, Ha KOTOPOM 3aPUKCMPOBaHaA TpeBOra uint8
4 6anTa Bpemsi popmumpoBaHus nakeTa (unixtime UTC) uint32
4 6anTa TekyLlime nokasaHus Ha Bxoae 1 (B 3aBUCMMOCTM OT TMNa - uint32
4YUCNO UMMYJIbCOB, NM6O COCTOsIHME O — Pa3oOMKHYT, 1 -
3aMKHYT)
4 6anTa Tekylime NnokasaHus Ha Bxoae 2 (B 3aBUCMMOCTM OT TUNa - uint32
YUCNO UMMYJIbCOB, NM6O COCTOsIHME O — Pa3oOMKHYT, 1 -
3aMKHYT)
4 6anTa Tekyuwme nokasaHMs Ha Bxoae 3 (B 3aBMCMMOCTW OT TMNa - uint32
YUCNO MMMYNbCOB, NMM6O coCTOsHNE O — Pa3OMKHYT, 1 -
3aMKHYT)
4 6anTa Tekyuwme nokasaHms Ha Bxoae 4 (B 3aBUCKMMOCTM OT TMNa - uint32
YUCNO MMMYNbCOB, NMM6O coCTOssHNE O — Pa3OMKHYT, 1 -
3aMKHYT)

|_|pl/l nepenade JaHHOIO NMakeTa B NoJidgX C NOKa3aHNAMM Ha BXO4aX nepenaeTcd TeKkyuee
YMCNO MMIMYJNIbCOB, CHATOE Ha MOMEHT CI)I/IKCaLI,I/Il/I TPEBOIN.
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3. [lakeT C 3anpoOCOM KOPPEKTUPOBKWM BPEMEHMU, NepepaeTcsd OAMH pa3 B / AHEN Ha

LoRaWAN nopt 4

Pasmep B OnucaHue nons Twvn paHHbIX
6anTtax

1 6ant Twn nakeTa, ANg AaHHOro naketa == 255 uint8

4 6anTa Bpemsa pagnomMmonemMma Ha MOMEHT Nepefayn nakeTa uint32

(unixtime UTQC)

Mocne nonyyeHUs NakeTa JaHHOTO TUMa NPUIIOXKEHWE MOXET OTMNPaBUTb PAAMOMOLEMY
NakeT C KOPPEKTUPOBKOM BPEMEHMU.

4. [NakeT C HaCTpoOWKaMu - nepenaeTca ycTpomctsomMm Ha LoRaWAN nopTt 3

Pasmep B 6aiitax OnucaHue nons Tun

1 6anT Tun nakeTa, ons AaHHOrO NakeTa == uint8
2 6anT ID napameTpa uintl6
1 6anT OnvHa aaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa . ==mms
2 6anT ID napameTpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa . =mmms
2 6anT ID napameTpa uintlé
1 6ant InvHa naHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa ===m=
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CHETYUK MMMYJTbCOB BETA CU-11 MPUHUMAET MAKETbI CJIEAYIOWNX TUTMOB

1. TlakeT C KOpPPEeKTUPOBKOW BPpEMEHU — Nepenaetcsa npunoxeHnem Ha LoRaWAN nopt 4

Pasmep B OnucaHue nons Twvn paHHbIX
6anTax

1 6anT Tun nakeTa, ons AaHHOro naketa == 255 uint8

8 6ant BennumHa B cekyHaax, Ha KOTOPYIO HYXHO int64

CKOPPEKTMPOBaTb BpeMs. MOXeT 6bITb MOTOXUTENBHOWM
WU OTpULLaTENIbHOM

2. [lakeT ¢ 3anpoCcoM HacTpoeKk— nepepaeTcs npunoxeHmem Ha LoRaWAN nopt 3

Pasmep B OnucaHue nons Twvn paHHbIX
6aMTax
1 6anT Twun nakeTa, ANg AHHOMO NakeTa == uint8

B OoTBeT Ha AaHHbIM NaKeT yCTPOMUCTBO NPULLNET NakeT C HAaCTPOMKaMM

3. TlakeT c HaCcTpOMKaMM, NMONHOCTbIO MAEHTUYEH MaKeTy OT YCTPOMCTBA

Pasmep B OnucaHue nons Twvn paHHbIX
6anTax

1 6anT Twvn NakeTa, ANg JAHHOro NnakeTa == uint8
2 6anT ID napameTpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa . =mmm-
2 6anT ID napameTpa uintl6
1 6anT OnnHa naHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa . =mmm-
2 6anT ID napameTpa uintl6
1 6anT OnnHa naHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa . =m=m-

[lepenaBaeMbll Ha YCTPOWCTBO MakeT C HACTPOMKAMM MOXET COLEPXATb He BCe
HaCTPOWMKM, NOAOEPXKMBAEMbIE YCTPONCTBOM, a TOJIbKO Ty MX YaCTb, KOTOPYIO HEOH6XOAMMO
M3MEHUTb.

Tabnmua ID HacTpoek CH-11 1 nx BO3MOXHbIX 3HAYEHWMIN

ID OnucaHue AnuHa NMpuHMMaemMble 3Ha4YeHUs
HaCTPOMKM BaHHbIX
4 3anpalmBaTh MOATBEPXKAEHME 1 6anTt 1 - 3anpawmnBaTtb

2 — He 3anpalumBaTb

8 KonnyecTBO NepenoBTOPOB NakeTa 1 6anT orlpols
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12 Pexxum Bxopa 1 1 6anT 1 — MmNy NbCHbIN

2 - OXPaHHbLIN
13 Pexxum Bxoga 2 1 6ant 1 — nMnynbCHbIN

2 - OXPaHHbLIN
14 Pexxum Bxoaa 3 1 6anT 1 — MmNy nbCHbIN

2 - OXPaHHbIN
15 Pexxum Bxoaa 4 1 6anT 1 — MmNy NbCHbIN

2 - OXPaHHbIN
16 [Nepuopn nepenavv AaHHbIX 1 6anTt 1-1vac

2 — 6 vyacos

3 —12 vacos

4 — 24 yaca

5 = 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

S5 = 5 MUHYT

6 — 15 MUHYT

7 — 30 MUHYT
55 YacoBow nNosic, B MUHYTax 2 6anT oT -7/20 po 840
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Cuetumkn ummnynbcoB Bera CW-11 AOMKHbI XPaHUTbCS B 3aBOACKOM YMaKOBKE B
OTaM/IMBaEMbIX MOMeLLeHMsaX npu TemnepaTtype oT +5°C po +40°C v OTHOCUTENLHOW
BNAXXHOCTW He 6onee 85%.

TpaHCNOPTMPOBAHNE CYETYMKOB MMMYIbCOB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX
BCEX TUMOB Ha Ntobble PacCTOsHUA Npu TemnepaType oT -40°C go +85°C.
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7 KOMINEKT NMOCTABKW

CyeTunmk MMMNYNbCOB MOCTaBNAETCA B cne,u,yrou.l,eﬁl KOMMNAeKTaunun:.

CueTymk nmnynbcos Bera CM-11 — 1 wT.
BUHT — 4 wT.

MacnopTt — 1 wrT.
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[apPaHTUNHBIM CPOK Ha YCTPOWCTBO COCTABNASET 5 1T CO AHSA NPOAAXKN.

M3rotoBuTenb 0653aH NpefoCcTaBmUTb YCAYTM MO PEMOHTY WKW 3aMEHUTL 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 PACNPOCTPAHSIOTCS:
- Ha 3IEMEHTbI MNTaHUS YCTPOUCTB, oTnpasmeLLmx 6onee 80 000 nakeToB;

- Ha YCTPOWMCTBA C MEXaHWNYECKMMU, INEKTPUYECKUMU U/ NHBIMU MOBPEXLEHNIMN W
nedekTaMmn, BO3HUKLWMMU MPU  HaPYLWEHUN YCNOBUW TPAHCMOPTUPOBAHUS, XPaHEHUS W
aKCnayaTaumu;

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

- Ha YCTPOWCTBA CO CleAaMu OKUCIEHUS UAM OPYrMX MNpU3HAKOB MNonagaHus
XUAKOCTEM B KOPMYC M3Aenns.

Mpwn BO3HUKHOBEHWUW FAPaHTUMHOIO Ciyyas cnefyet Oo6paTUTbCS B CEPBUCHBIN LIEHTP
no agpecy:

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

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