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"5“ Beaa Bera CM-21/PykoBOACTBO MO 3KCrlyaTaLmm

NHdopmaumsa o LOKYyMeHTe

3aronoBoK CueTymk nmnynbcos Bera CH-21
Tun fOKyMeHTa PykoBoacTtso

Kon LokyMeHTa B02-Cl121-01

Homep » naTta nocnegHem pesmsnm 04 ot 04.05.2018

DTOT AOKYMEHT MPUMEHWNM K CNneayolM yCTPOMCTBAM:

HasBaHWe nuHenkm HasBaHue ycTponcTtaa

BETA CU Bera CM-21

VicTopus pesn3nm

PeBusna [aTa Nms KommeHTapum

01 12.09.2017 KEB [aTa co3naHus LOKYMeHTa

02 11.01.2018 KEB CTeneHb 3aWMThl KOPNyCa CKOPPEKTMPOBaHA

03 15.02.2018 TW1W HebonblLoe 4ONONHEHWE B MPOTOKONE O6MEHa

04 04.052018 KEB [MpaBKM KacaTeNbHO 06NaCTN MPUMEHEHMUS Ha NpUbopax

yyeTa C UMNYNbCHbIMU BbIXOO4aMK
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O Beaa Bera CM-21/PykoBOACTBO MO 3KCrlyaTaLmm

w A B C O N ©O T

HacTosluee pyKoBOACTBO pacnpoCTpaHaeTCsl Ha cHeTuMK nmnynbcoB Bera CA-21 (nanee
— cyeT4ymk) npomnseoacTea OOO «Bera-A6contoT» 1 onpenenseT NnopsaoK YCTaHOBKN 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 CYeTYMKa JAOJHKHbl OCYLLECTBASATbCA KBaNUPULUPOBAHHbLIMU

cneunananCrtamm
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Bera CM-21/PykoBOACTBO MO 3KCMyaTaLmm '@ Beaa
lh—) A B C O n 0 T

CyeTymk umnynbcos Bera CUN-21 npeaHasHaveH 414 BbINMOJIHEHUS CHETa MMMYJIbCOB,
NPUXOASALLMX Ha 4 HE3aBMCUMbIX BXOAA, C NOCNEAYOWMM HaKOMJIEHEM U Nepefavyen 3Tom
nHdopmaumm B cetb LORaWAN.

Takxe ycTponcTtso Bera CH-21 MOXET NpUMEHATLCS B KAYeCTBE OXPaHHOro 610Ka, -
MMMYbCHbIE BXOAbl MOTYT 6bITb HACTPOEHbI HA UCMOJIb30BaHME B KAYeCTBE OXPaHHbIX.

CYeTYMK MMMYIbCOB MOXET 6bITb MCMOMb30BaH Ha NMPUBOPaX y4eTa KOMMYHasbHbIX
PECYPCOB U MPOMBILLIEHHOM 060PYAOBaHMM C MMMYbCHBIM BbIXOAOM TUMA FEPKOH (CyXoi
KOHTAKT) MW OTKPbITbIN KONNEKTOP.

[ J
e O6opynoBaHue ¢ UMNYNbCHbIM BbixogoM Tna NAMUR He nogaepxuBaeTcs

Bera CM1-21 nmeeT BO3MOXXHOCTb MOAK/IIOYEHUS BHELLHErO TeMMNepaTypPHOro AaTymKa
ON9 CHATUS TeMnepaTypHbIX MOKasaTeslen C O6BEKTOB, TPEOYIOLWMX TaKOrO KOHTPONS.

CYeTYMK MMNYNbCOB OCHALLEH anroOpUTMOM aHTUApebe3ra ¢ MOCTOSAHHOM BPpeEMEHN 5 McC.
MoacyeT MMMyAbCOB ocyLecTaseTca ang yactot go 200 .

=
s (o
BEa3 ,
(e
CM .21

DNeMEHTOM NUTaHWS 4S9 CYHETYMKA CNYXXUT BCTPOEHHas 6aTapes éMKOCTbio 3400 MAY,
pacCcYMTaHHas Ha CPOK Cnyx6bl A0 10 neT npwm nepeagaye AaHHbIX OAMH Pa3 B CYTKM.

Ha aTukeTke, pacnonoXeHHOM Ha nnaTe npueeaeHa MHGopMaumsa, HeOObXxoammas Ans
pernctpaunm yctpomncrsea B cet LoORaWAN:

e DevEUI,
e DevAddr,
e NwkSKey,
e AppSKey,
e AppEUI,

PeBunsuns Ne 04 ot 04.05.2018 5



’5‘. Beaa Bera CM-21/PykoBOACTBO MO 3KCrlyaTaLmm

e AppKey.
Tarke 3Ta nHGOPMaLMs NPOAYy6ANPOBaHa Ha STUKETKE-HaK/IeNKe Ha O6pPaTHOM CTOPOHE
Kopnyca B Buae QR-koaa.

6 T PeBusuna Ne 04 ot 04.05.2018



Bera CM-21/PykoBOACTBO MO 3KCMyaTaLmm

%) BE23

A B C O N1 10O T

OcCHOBHble
Bxoabl MMNynbCHblE no 4
MakcuMasibHas 4acToTa MMMYJIbCHONO CUrHana 200 Iy,
Bxonbl oxpaHHble no 4
USB-nopT na
duana3oH pabounx TemnepaTtyp -40..485°C
BCTpoeHHbIN AaTumK TemMnepaTypsl na
BO3MOXHOCTb MOAK/IOYEHNS BHELIHErO AAaTUMKa na
TemnepaTypbl

LoRaWAN
Knacc yctpownctea LoRaWAN A
KonunuyecTtBo kaHanos LoRa 16

YacTOTHbIM NnaH

EU-868, RU-868, npon3BonbHbIN

Cnocob6 akTmBauumm B cet LoRaWAN

ABP n OTAA

ﬂepl/lO,D, BbIXO4a Ha CB43b

1, 6, 12 vnnn 24 yaca

Twn aHTeHHbI LoORa

BHELUHAA

YyBCTBUTENBHOCTb -138 dBm

JanbHOCTb pafnoCBA3M B MIOTHOW FOPOLACKOM 3aCTPOMKe A0 5 KM

LJanbHOCTb pagnoCBa3n B CE/IbCKON MECTHOCTM 0o 15 km

0o 100 mBT (HacTpamnBaeTcs)

BbixoaHas MOLWHOCTb NepeaaTymKa

MutaHwne
EMKOCTb BCTpOeHHOWM 6aTapen 3400 MAyY
Bpemsa HenpepbIBHOM paboTbl OT baTapeu no 10 net
Kopnyc
Pa3mepbl kopnyca 78 x 58 x 30 mm
CTeneHb 3aWMTbl KOpNyca P67

CueTtumk umnynbcoB Bera CN-21 sBngeTcs yCTpONCTBOM Knacca A (Mo knaccudukaumm
LoRaWAN) n obecneumBaeT cnenyolmnm GyHKLUMOHAN:

o noaaepxka ADR (Adaptive Data Rate)

o noanepxXka OTMPaBKM MakeTOB C MOATBEPXAEHMEM (HacTpanBaeTcs)

O [Ba pexmMma paboTbl «AKTUBHbIN» N «CKnag»

O BO3MOXHOCTb MEPEKMNOYEHNST MMMYNbCHbIX BXOAOB B PEXWMM "OXPaHHbIM" ANs
NOAKNOYEHNS BHELLUHNX AATYMKOB MNPOTEUKM, OXPAHHbBIX AATYMKOB U T.4.

O BO3MOXHOCTb MOAK/OYEHUS BHELLIHErO AaTUMKa TeMnepaTypbl

O XpPaHeHue apxX1MBOB MOKAa3aHWM 4S9 KKLOro KaHana

O TMPWBA3KA TEKYLLUMX U aPXMBHbBIX MOKa3aHMUM KO BPEMEHU MO BHYTPEHHUM YacaMm

O BbIXOA Ha CBS3b MNPV CpabaTbiIBaHMM OXPaHHbIX BXOLOB

O UV3MepeHue TemnepaTypsl

O W3MepeHue 3apsaa BCTPOEHHOM 6aTapeun B %
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u A B C O N 1O T

OMNCAHWME KOHTAKTOB

[EIETA=CH2A

0000k [0k

o EF

L
j.ﬁ muife,

CyeTumk MMMYy1bCOB MMEET 4 MMNYJNbCHbIX BXO4a W MO3BOJNIAET NOAKIOYaTb Lernn COo
cnegyrounmMm TunaMmm 3aMblKatoW X KOHTaKTOB!

- FTePKOH;
- MexaHKn4yeckas KHOrKa;
- KOTKPbITbIN KONNEKTOPY.

O6opynoBaHue ¢ UMNyNbCHbIM Bbixogom Tuna NAMUR He nopgaep>xnBaeTcs

HOJ’IFIpHOCTb MMEET 3Ha4YeHNE TONIbKO ANd Lernm C KOTKPbITbIM KOJITEKTOPOM>.

MnynbCHble BXOAbl MOTYT 6blTb HACTPOEHbBI AN MCMOJIb30BaHUA B pexxnme «OxpaHa» C
nomouwbto nporpammbl «Vega LoRaWAN Configurator» (cm. pasgen 4). B Takom cnyvae
YCTPOWCTBO HE OCYLLeCTBASET NOACHET MMMNYNbCOB Ha « OXpaHHOM» BXOAE, @ TONbKO CneamT 3a
ero 3amblkaHnem. B cnyvae 3ambikaHuns «OxpaHHOro» BXOAa, YCTPOMCTBO aKTUBMPYeTCs U
OTNPaBASET B CETb COOBLLEHNE C CUTHAJIOM TPEBOTU.

KpOMe TOro, Ha nnate pPacrnojioXXeHa rMapa KOHTAKTOB A4 MoAKAto4YeHnd BHELWHEro

TEPMOPE3NCTOPA, 3TO KOHTaKTbl «Temp.» wn «J-». Mpn NoakntoYeHMN TepmMope3ncTopa
cnefyet HacTpOUTb MapaMeTpbl OTMNPaBKM ero rnokasaHum B nporpamme «Vega LoRaWAN
Configurator».

8 PeBusuna Ne 04 ot 04.05.2018



Bera CM-21/PykoBOACTBO MO 3KCMyaTaLmm @ Beaa

A B C O N1 10O T

MHONKALKNA YCTPOWUCTBA

YCTpPOMCTBO MMeeT OAMH CBETOAMOAHbBIN MHONKATOP KPAaCHOrO LiBETa, PACMONOXEHHbIN
Ha nnaTe. MIHAMKauMa MCNOb3yeTCsa TOMbKO Ha 3Tarne akTuBauum ycTponcTea B ceTn LoRaWAN

M NPV CMEHE PeXMMOB pPaboThl.
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CurHan nHamkaTopa 3HayeHve
00 Cepus KOPOTKMX MaoéT npouecc npnucoeamHeHns K ceTu
BCTbILLEK

YCTPOMNCTBO yCNewHO NpucoeamHeHo K
OpnHa gnvHHasg P Y P A

S — CETV 1 B AKTUIBHOM pexime
BCMblLLUKa

YCTPOMCTBO NepeLlio B PEXNM

D GEEED GEEED Py AMVIHHDBIX BCTIbILIKK -~

B cnyyae HeycnewHoro npucoeanHeHUs K CeTu YCTPOWMCTBO
aBTOMATUYECKU NepexoamT B pexum «Cknag»
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u A B C O N 1O T

MEPBbIN 3ANYCK

Cuetunk mmnynbcoB Bera CK-21 NOCTOSHHO BKOYEH, HO MMEET OCOObIN PEXMM
«Cknag», npefHasHayYeHHbIM [N8 XPaHeHWs W TPaHCNOPTUMPOBKM. B  pgaHHOM pexunme
YCTPOWNCTBO HE OCYLUECTBASET PErynspHyto nepefavy AaHHbIX B ceTb. [lepen Havanom
NCMNONb30BaHUS, CHETUMK HEOHXOAMMO BbIBECTU 13 pexmma «Ckrag».

YcTponctBo Bera CUM-21 nopaepkmBaeT ABa crnocoba akTmeaumm B cetu LoRaWAN —
ABP n OTAA. BbibpaTb OAMH 13 CNOCOOOB MOXHO C MOMOLLbO nporpammbl «Vega LoRaWAN
Configurator» (cm. pasgen 4).

1. Cnoco6 ABP. lMocne HaxaTuMs Ha KHOMKY 3amycka, YCTPOMCTBO Cpasy HaydnMHaeT
paboTaTb B peXXmMme «AKTUBHbLINY.

2. Cnocob6 OTAA. lNocne HaxaTusi Ha KHOMKY 3amnycka, YCTPOMCTBO OCYLLECTBUT Tpw
MNOMbITKN MPUCOEOAMHEHNSA K CETW B 3aJaHHOM MpU HAaCTPOMKE YaCTOTHOM AnanasoHe. [lpwu
NONYyYEHUN MOATBEPXKAEHUS akTmBauum B ceTn LoRaWAN, ycCTponcTBO nomJacT CUrHan
WHOVMKATOPOM (CBeYeHne B TedeHue 3 CeKyHA) W nmepenaeT B pexum «AKTUBHbIN». Ecnu BCe
NOMbITKM OKaXYTCS HEYAAYHbIMU, CHETYMK CHOBA NepenaeT B pexum «Cknan».

[NepeBeCTn yCTPOMCTBO M3 «AKTMBHOrO» pexmma O6paTHO B pexum «Cknag» MOXHO
NPV NOMOLLUM ANNTENBHOIO HaXXaTWsa Ha KHOMKY 3anycka (bonee 5 cekyHa).

- a1
@
| % Ha)xaTb KHOMKY
- 0 3anycka,
Sl PaCroOJSIOXXEHHYIO
LI_ % Ha nnaTte
(N
- o
o Bl =
o7
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Bera CM-21/PykoBOACTBO MO 3KCMyaTaLmm @ Beaa

A B C O N1 10O T

NMOAKTKOYEHWE MO USB

YctponctBo Bera CU-21 MoxeT HacTpamBaTbCa C MOMOLLbIO Mporpammbl «Vega
LoRaWAN Configurator» (cm. pa3zgen 4).

v B

o &" &)
BEFA-CH21 !

m-@| - ~
(o

[0}
PacnonoxeHue “‘ﬁl —”%
O
)

I

USB-nopTa Ha N3
nnate I

aitoll

urE
Temp|

o)
B 1

000 [00Mm

1000

MNepen NepBbIM MOAK/MOYEHMEM YCTPOWCTBA K KOMMbIOTEPY HEOHXOAMMO YCTAHOBUTH
npaveep ansg 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 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, didk Mext.

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

< Back
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‘@‘ Beaa Bera CM-21/PykoBOACTBO MO 3KCrlyaTaLmm
u A B C O N 1O T

B 3TOM OKHe HY»XHO HaxaTb KHOMKy Next, 3atem Install, nocne yero HayHéTCS yCTaHOBKaA.
MO OKOHYaHMM NOSIBUTCS OKHO YCMELLIHOro 3aBEPLUEHNS YCTAaHOBKMU:

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

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Virtual Com
port driver W1.4.0. Click Finish to exit the wizard.

< Back

Zanicel |

lMocne HaxaTus Finish apanBep roToB K paboTe, - MOXHO MOAKYATbL CHETUMK
nmnynscoB no USB.

12 PeBun3una N2 04 ot 04.05.2018



Bera CM-21/PykoBOACTBO MO 3KCMyaTaLmm

7
)

A B

BEa2a

cC o n 1w T

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. [lpwn 3anycke

ncrnonHaemoro daina NosBASETCS OKHO PabOoTbl C MPOrPaMMON.

4 Bera LoRaWAN kondmrypatop

BE2a

A B C O N WO T
Pesxtm:

3KcnepT =
Moaene ycTpoiicTea
Bera C-21 -

3 MoaknoHMTECA

XOTRNOUMTECA

Ill.HH(bODMELIMﬂ L:{El:RaHatrpoﬁm LoRaWaAN T”Bera CH-21

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

Bpema ycrpoiicTea (UTC):
Bepaowa MO:

[OaHHele ana OTAA
Device ELL:
Application EUT:
Application key:
WHopMaLma o ceTi
CTaTyC NPUCOEAMHEHMA:

Device address:

YacTOTHBIA MNaH

Join kaHan 1

Join kaHan 2:
Join kaHan 3:
YacToTa RX2Z:

MpoBepKa NOKPLITHS
Ka4ecTso airHana:

Buammeix BC:

g [l

Asbik: Russian ™

o} 06HOENTE NpowMEKy () MprcoeantnTbea K caTh () Mposepka nokpeTha

BelBoa ycTpoicTEa

Q¥ MonyunTs HacTpoiikn

o TPMMERMTE HACTPOKM

MeHiO cneBa MNO3BONSIET MEPEKOYATLCS MEXAY PexmMmMamMm paboTbl MPOrpamMmbl
«[MpocTom» 1 «3IKCNepT», BblbBMPaATb MOAENb YCTPOMCTBA, OCYLLECTBASATb MOAKIOYEHME K
YCTPOWCTBY WM OTKOYUTHCS OT HErO, MOJyyYaTb U MPUMEHSTb HACTPOWMKM.

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

B npaBOM BEpPXHEM YI/ly HAXOAMUTCS MEHIO BbI6OpPa si3blKa.

PeBunsuns Ne 04 ot 04.05.2018 13
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u A B C O N 1O T

MNOAKNIOYEHUE K YCTPONCTBY

Ona nookntoyeHns K yCTpOVICTBy HEOH6XOAMMO BbIMONAHUTb cneaywowne warn:

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

MporpaMma aBTOMaTUYECKM PACMO3HAET TUM YCTPOMCTBA, N MEHIO BbibOpa YCTPONCTBA
CTaHET HEaKTMBHbIM.

4 Bera LoRaWAN kondmrypatop 10| x|
B E a a IlI.HH(‘bODMELlMﬂ L:‘:I'_RaHav:rpoﬁm LoRaWaAN ﬂTBera CH-21 Asbik: Russian ™
ABCONMN BT laHHeie anA ABP lanHbie anA OTAA YaCToTHEN NnaH

Pesxtm:
SknepT - Device address: 01670745 Device EUI: 3530373570375E14  Join kaman 1: 868100000
Monens ycTpolicrsa Application session key: 40001700353037353037471465677E49  Application ELIL: 76616D6330313031 10N Kawan HELEEIL
Bera CM-21 Join kaHan 3: 868500000
= Network session key: ~ 30374714353037354000170070375E14  Application key: 70375014000000007037501415502050  yzcrora RX2: CEEEETID
J MNoAKnoUMTECA
WropMaLwa of ycTpoiicTee WHdopMaLma o ceTk MpoBepka NoKpEITHA
X OTRAOUMTEER
Mogenb ycTpoicTsa: Bera Ci-21 CTATYC NPMCORANHEHMS: B ceTh KauecTso curHana: u|]|:|[|[|
Bpema ycrpoiictea (UTC): 14.09,2017 09:25:23
Bepaua MO: Vegasl-210.1  Device address: 02000140  Buaumbix BC: 0
A OBHOBHTE MpoLMERY () MpucoeantnTbea K ceTh () Mposepka nokpeTha

BelBoa ycTpoicTEa

WARNING: FAST_TIME EMAELED
------------ -Start join procedure—-—--——--——
StartTx on freq: 868, 100

tDone

StartRx

rxTimeOut

StartRx

rxDone

------------- Joined to network————————
Send packet: 016300 4D 010000
Send uplink frame

StartTx on freq: 867,700

Q¥ NonyumTe HacTpoiiku

o TpMMEHUTE HACTPOlikN

[nga  cumTbiBaHMA HACTPOEK C YCTPOMCTBA HYXHO HaxaTb KHOMKY «[1onyynTb
HaCTPOWMKM», 1O 93TOr0 MOMEHTA B MporpaMmme 6yayT OTO6paXKaTbCst HACTPOMKM MO YMONYAHWNIO
WM C NOCNeAHero NOAKIYEHHOrO YCTPOMUCTBA.

[Mocne BHeCeHUS HEOOXOAMMbBIX WM3MEHEHWM B HACTPOWMKW, cnefyeT Ha)kaTb KHOMKY
«[1IpUMEHUTL HACTPOMKM» U  TOJNIBKO MOTOM OTK/MOYATbCA OT YCTPOWCTBA KHOMKOW
«OTKJTIOUNTBCHY.
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BKNAOKA «MHOOPMALUA»

Bknagka «/HbopmMaumsa» oTobpaxaeT mHOopmMaumio 06 YCTPOMCTBE, €ro Tekyliee
COCTOSIHME, a TaKXe AaHHble, HeOH6XOAMMble Ans pernctpaumnm yctponctesa B LORaWAN ceTw.

I||.MHdJopﬂa|_u-m LP:RaHaL—rpoﬁmn LoRaWWaN T*TBera CH-21 Askbik: Russian ¥

OaHHble anA ABP NanHbie ana OTAA YaCTOTHEIM NnaH
Device address: 01670745 Device EUL: 3530373570375E14 Join kanan 1: 868100000
Application session key: 40001700353037353037471465677E49  Application ELIL: 76616D6330313031 0N Kawan EEEEIIED

Join kaHan 3: 8568500000

Network session key: ~ 30374714353037354000170070375E14  Application key: 70375014000000007037501415502050  \yzrora RX2: 865525000

MHdopmMaLma ob yeTpolicTee WHdopMaWMA o caTH MpoBEpKa NOKPEITMA

Mogens ycTpoicTea: Bera CH-21

Bpema ycTpoiicTea (UTC): 14.09.2017 09:26:07
BEDD-ﬂFl no: ia'ega S 0.1 Device address: 02000140 BuanMe BC: 0

CTaTyc NpMcoegMHEHNA: B cetn KauecTeo curHana: l:||]|:|[|[|

.!.OEHDBMTb MPOLWMBKY (I-I)I'IpmcoenMHMTbr_q K BT {t-!)l'lposepn:a NoKPBITHA

BeiBon ycTpocTEa

WARNIMG: FAST_TIME EMABLED
------------ -Start join procedure—-—-——----
StartTx on freq: 868, 100

bDaone

StartRx

rxTimeOut

Startix

rxDone

————————————— Joined to network——————
Send packet: 0163 00 4D 0100 00

Send uplink frame

StartTx on freg: 867,700

txDane

StartRx

rxTimeOut

StartRx

rxTimeOut

Tx complete: dr = 0, power = 1, uplink counter = 0, num retries = 0, time on air = 1319

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

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

YacToTHbIM nnaH (He oTobpaxaeTcd B pexmme «[1pocTom») — MOKa3blBA€T YaCTOThI
JOIN-KaHanoB M BTOPOro MPMEMHOINO OKHa. DTWU 4YacTOTbl MOXHO WM3MEHUTb BO BKagKe
«Hactporkn LoRaWAN» npu BbiIbOpe YaCTOTHOTrO MaaHa.

NHpopmaumna 06 yCTponCTBE — KOHOUIypaTop CUMUTbIBAET MHPOPMALMIO O MOAENU
YCTPOWCTBA, €ro npolWWBKE W aBTOMATUYECKM KOPPEKTUPYET BpemMs YCTPOWCTBa Npwu
NOAK/IIOYEHUN K HEMY.

O6HOBUTL MNPOLWMBKY — MO3BOMSET Bbl6paTb ala MPOLWMBKM C XKECTKOro AMcKa
KOMMblOTEPA W OCYLIECTBUTb €ro 3arpysky B YCTPOMCTBO. [lO 3aBeplueHWM 3arpysku
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YCTPOMUCTBO OTKIIOYUTCH OT KOHOUIrypaTOpa aBTOMaTUYECKU. AKTYaslbHYO BEPCUIO MPOLLNBKM
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

OBHoBAEHWE NPOLLKMEKN

Mepeaaqa NpoWMEKH. ..

MHdopMaums o ceTn — MOKasbIBaET, MOAKIOYEHO NN yCTponcTBO K ceTn LoRaWAN u
ero agpec.

MpncoeanHUTLCA K CeTU — BbiNonHAeT npucoeamHeHne kK cetm LoRaWAN BbiGpaHHbIM
paHee cnocobom ABP unmn OTAA. Ecnm yCTpOMCTBO y)Xe MOAKIOYEHO K CeTU, NPOU3ONAET
nepenoakmoYeHmne.

MpoBepka NOKpbITMS (He OTOb6paxaeTcs B pexume «[1poCToM») — Npu HaxaTuw,
ycTponcTtBo otnpasnseT B LORaWAN ceTb cneumnanbHbil CUMHaA, B OTBET Ha KOTOPbLIM CeTb
COO6LAaeT eEMY KOMNYECTBO 6A30BbIX CTaHLMM, MPUHSABLLUMX AAHHbIM CUTHAN N KA4eCTBO CUTHaNa.
JlaHHasa KHOMKa paboTaeT TONbKO KOrAa YCTPOMCTBO MPUCOEAMHEHO K CETMW.

MpoBEpKa NOKPEITMA
Ka4ecTeo curHana: ..lll

BuamMelx bC: 2

(8} Mposepka NoKpeTHA

BbiBOA ycTponcTBa (He oTOb6paxaeTcs B pexxmme «[1poCTom») — MOHUTOPUHI COCTOSHWNS
YCTPOMCTBA, BCE CO6bLITUS B peaslbHOM BPEMEHM BbIBOAATCS Ha SKPaH.

BKNALKA «<HACTPOWKM LORAWAN»

Bknagka «Hactpomkmn LoRaWAN» no3sonsgeT BbINOMHUTL HACTPOMKY  Pa3IUYHbIX
napameTpos ceTu LoRa.

I||.I-'1Hd30pMaLunﬂ L-_AE.‘:RaHacrpoﬁm LoRaWWAN T*TBera C-21 Asbi: Russian ™

YaCTOTHEIA NAaH: MpouzBonEHEIR hd MzMEHHTE

Crnocol aKTHBALMM B CETH: CTAA ~
3anpaWKBaTe NoATESMKASHME: Ees noaTEepHASHAA =
ABTOMaTHYECKDE YMPAENEHWE CKOPOCTHIO! Bkn =
OTKPBIEaTE NEPE0E MPMEMHOE OKHO YEpEes: 8 cekyHA =
Sageps#ka 1Ha NoATEEMKAEHUE NPHUCOEAMHEHHA K CETH! 15 cexyHAa s
Konu4ecTeo NepenosTopoB NaKkeTa: Spas ~
MolWHOCTE NEpenaTHMKE: 14 dBm B
CKOpOCTh NEpenayqH: DRO SF12 BW125 hi
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YacTtoTHbIM nnaH — no3BosnsdeT BblbpaTb RU-868, EU-868 wnn 3apatb 1p0013B80/1bHbIV
4YaCTOTHbIV MNaH.

RU_868

MpoM3B0AEHEIA

CYéTumk MMMYNbCOB NOAAEPXKMBAET Cnegyroune 4aCTtoOTHbIE MNJlaHbl:

YacToTHbIN NnaH KaHan YacToTa Moaynsums
1 868.1 MultiSF 125 kHz
2 868.3 MultiSF 125 kHz
EU-868 :
3 868.5 MultiSF 125 kHz
RX2 869.525 SF12 125 kHz
864.5 MultiSF 125 kHz
864.7 MultiSF 125 kHz
RU-868
864.9 MultiSF 125 kHz
RX2 869.05 SF12 125 kHz
Mpon3BONbHbLIN 3a0a€TCAa BPYUHYO

B yacToTHbIX nnaHax EU_868 n RU_868 no ymMon4aHMo aKTMBHbI TOMbKO 3 KaHana, Ha
KOTOPbIX YCTPOWCTBO OTMNpPaBASeT 3anpocChbl Ha NpucoeamMHeHne K ceTu (Join-KaHanbl).
OcTanbHble KaHasibl, KOTOpble YCTPOWCTBO AO/MHKHO WCMONb30BaTb MOTYT 6blTb nepenaHsbl
ceteBbiM LORaWAN cepBepomM BO BpeMs npoLenypbl NpUCcoegnHeEHMs YyCTPOWCTBA K CETH.

[Mpn BbIbOpe B nofe «4acTOTHbIM MNaH» 3HadyeHuss «[1pOM3BOJIbHBIN» HEOOXOAMMO
BPYYHYIO MPOMMUCaTb YaCTOTbl, KOTOPbIE YCTPONCTBO OYAET MCMNOb30BaTh. [ 3TOro Hy»XHO
HaXXaTb KHOMKY «3MeHUTb», MOSIBUTCSH OKHO PefaKTUPOBaHMS YaCTOT KaHaNOB:
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MNpon3BoNbHBLIA YACTOTHLIA NNAH
YacToTa join kanana 1 () i YacToTa kanana 9 (M) i
YacToTa join kanana 2 (M) 0 YacToTa kanana 10 () 0
YacToTa join kanana 3 (M) 0 YacToTa kaHana 11 (M) 0
YacToTa kanana 4 () ] YacToTa kanana 12 (M) ]
YacToTa kanana 5 (M) i YacToTa kanana 13 (M) i
YacToTa kaHana 6 () 0 YacToTa kanana 14 (M) 0
YacToTa kaHana 7 (M) 0 YacToTa kaHana 15 (M) 0
YacToTa kanana 3 () ] YacToTa kanana 16 (M) ]
YacToTa BTOpOro NPMEMHOrD OKHE |III| CrkopocTb BToporo npyemHoro okHa | DRO =
| ok |

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

MepBble TpM KaHana U BTOpPOE€ MNPUEMHOE OKHO Heo6xoanmo
HacTpouTb B 0O6s3aTe/IbHOM NOpsAKe, WHaye MPOU3BOJIbHbIN
YaCTOTHbIN NNaH 6yaeT cCYMTaATbCS NYCTbIM

Cnoco6 akTMBaLuMu B ceTU — 3a8a€T cnocob akTmBauum B cetu: ABP nnm OTAA.

3anpawuBaTbh NOATBEPXKAEHME — MPU BbIGOPE OTMPABKM MaKeTa C MOATBEPKAEHUEM,
YCTPOMCTBO 6YyAeT NOBTOPSATb OTMPABKY MakeTa 4O TeX Nop, NoKa He NOAYyYnT NOATBEPXKAEHNE
OT cepBepa, MMOO NOKa He 3aKOHUYNTCS «KoNnmMyecTBO NepernoBTOPOB NakeTay (CM. aanee).

ABTOMaTmn4yeckoe ynpasneHne ckopocTbio (ADR) — paHHaa onuusa akTuBMpyeT B
YCTPOMUCTBE aNroOpuTM aBTOMATUYECKOrO YMpPaBfieHUs CKOPOCTbIO Mnepefays AaHHbIX CO
cTopoHbl cetn LoRaWAN. Yem Bbilwe KayeCTBO MPUMHUMAEMOro CEeTbO CUrHana, TeEM Bblle
CKOPOCTb 6yAeT YyCTaHaBAMBATLCS Ha YCTPOMUCTBE. JaHHYIO OMNuMio peKkoMeHayeTCs BKIoYaTb
TOJIbKO Ha CTaUMOHAPHO YCTAHOBNEHHbBIX YCTPOMCTBAX.

Bbikn

OTKpbIBaTb NepBOE NPUEMHOE OKHO Yepes (He OTO6PaxXaeTcsd B pexumme «1pocTom») —
3303€T BpeMs, Yepes KOTOPOE YCTPOMCTBO OTKPOET NepBoe NMPUEMHOE OKHO Mocie nepenayn
oyepeaHoro nakeTta. Bropoe npmémHoe OKHO Bcerga OTKpbiBaeTcs yepes 1 cekyHay nocne
nepBoro.
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1 cexkyHaa
2 CEeKyHAbI
3 cekyHAabl

4 ceKyHAabl

5 ceKyHA

CTKpBIBEETE NEPBOE NPUEMHOE OKHO YEpes! 6 CeKyHA
7 CeKyHA
3 CeKyHA
9 cerkyHA
10 cexyHa
11 cexyHa
12 cexkyHA
13 cexyHa

14 cexyHa

15 cexyHA

3agepkka 1 Ha noaTBep)KAeHME NPUCOEANHEHUS K CeTU (He OTOBPAXKAETCS B peXMMe
«[MpocTom») — 3a4aéT BpeMs, Yyepe3 KOTOpPOE YCTPOMCTBO OTKPOET MepBOE MPUEMHOE OKHO
AN NonyvyeHus noAaTeBepxaeHus npucoeamHenms Kk cetn LoRaWAN. BTopoe okHO Bcerga
OTKpbIBaeTCH Yyepe3 1 cekyHAy Mocae nepBoro.

1 cekyHaa
2 CEeKYHAbI
3 ceKyHAbI
4 CeKyHARI
5 ceKyHA

o CEeKYHA

7 CeKyHA

3apgep#ka 1 Ha NogTEEpHAEHWE NPUCOSANHEHKA K CETH:
9 ceKyHA

10 cexyHa
11 cexyHa
12 cexyHA
13 cexyHa
14 cexyHa

15 cexyHa

KonnuectBo nepenoBTOPOB NakeTa (He oTob6paxaeTcs B pexunme «[lpocTtom») — ecnum
YyHKUMS «3anpallmBaTb NOATBEPXKAEHNE» OTKOYEHA, YCTPOMCTBO NPOCTO 6yAeT OTNPaBadTb
KaXObl MakeT CTONbKO pPa3, CKOJIbKO YKa3aHO B AaHHOW HacTpomke. Ecnu «3anpawmBaTh
NOATBEPXAEHNE» BKJIOYEHO, YCTPOUCTBO 6yAeT OTNPaBAATb MaKeTbl MOKa He MOoayuvuT
NOATBEPXAEHNE WAM MOKA HEe OTMPaBUT CTONbKO MAKETOB, CKOMbKO YKa3aHO B [AHHOMN
HaACTpPOWKe.
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1paz
2paza
3 paza
4 paza
5 pas
o pas
7 paz
KonM4ecTBo NEpENoOBTOPOE NakeTa:
9 pas
10 paz
11 pas
12 pas
13 paz
14 paz

15 paz

MowHocTb nepepatyumka (He oTobpaxaeTcs B pexume «[pocTom») — peryampyertcs
MOLHOCTb nepefaTyMka YCTPOMUCTBA MNpu OTnpaBke naketoB B ceTb LORaWAN. [aHHas
HaACTPOMKa MOXeT 6bITb MU3MEHEHA CETbIO.

2 dBm
5 dBm
8 dBm
14 dBm
20 dBm

CkopocTb nepepaun (He oTobpaxaeTca B pexume «[pocTom») — perynmpyeTcs
CKOPOCTb Mnepenayn, Ha KOTOpOW YCTPOWCTBO 6yaeT nepenaBaTb nakeTbl B ceTb LoORaWAN.
JlaHHas CKOPOCTb MOXET 6bITb M3MEHEHA CETbIO, €CNM BKAtoYeH anropmutm ADR.

DRO SF12BW125
DR15F11BW125
DR2 SF10 BW125
S—
DR4 5F8 BW 125
DR5 SF7BW125
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BKNAOKA «BETA CU-21»

Bknagoka «Bera CU-21» coaepXmT HaCTPOMKKM NOAKNOYEHHOIO YCTPOWCTBA.

|||.L1Hd:|op|~1.a|_u-1;| L_G:FlaHatrpoﬁrm LoRaWWAN “TEera CK-21 Asbic: Russian =

Texkywee cocToAHWE

WMMnynecoe Ha sxoge 1:
WMMnynscos Ha Exoae 2:
MMnynecos Ha Bxoae 3:
WMMnynecoE Ha Bxoae 4
Temnepatypa:

3apan batapeu:

HacTpoliki Bxoa0s

Pesoam Bxona 1: MY Nb CHBIRA b
Pexum Exoga 2: MY Nb CHBIA o
Pexim Bxoga 3 OpaHHElA =
Pexnm Bxoaa 4 MY Nb CHEIRA b
Tun gaT4MKa TEMNepaTyphl: LaTumk Temnepatypel 5% o

HacTpoliki oxpaHel

OTNpaEnATE TPEEoHHOE CooDWEHHE Mo BX0AY 1 npu: PAZMBIKEHMM

COTnpaenaTe TpesowHoe coobllenre no Bxody 2 npu: 3AMBIKEHHKN

CTNPaENATE TPEEOHHOE CooBWEHHE Mo BX0AY 3 NpK: 3EMBIKEHHH W PE3MBIKEHHA h
OTNPaENATE TPEEOHHOE CO0DWEHWE MO BX0AY 4 npK: 3EAMBIKEHHN

HacTpoliki NnepeasYm NoKazaHui

Mepuog Nepenaqy AaHHbIX: 24 vaca o

TeKyllee COCTOSIHME — OTO6paKkaeT TeKyllMe napameTpbl YCTPOMCTBA — KOJMYECTBO
NOACYMTAHHbIX MMMYNIbCOB Ha BXOMaX, TEMMepaTypy 1 3apsa 6aTapew.

HacTporkn BXoAOB — NO3BOJISET NepekItovaTb PEXMMbI PabOTbl BXOLOB C MMMYbCHOIO
Ha OXPaHHbIM M O6PATHO, a TakXe BbIO6paTb TUMN AaTUMKa TeMMepaTypbl (AaTYMK MOXKET UMETb
norpewHocTs 1% wmnn 5%). MNMpn nepeBoge BXOAa B PEXMM OXPaHHbIA, YCTPOMCTBO 6yneT
OTNPaBNsATb B CETb TPEBOXHbIM MakeT (CM. pa3gen 5, makeT 2) BCAKMM pa3 MpU 3aMblKaHUN
TaKoro Bxoga. MakcrmanbHasi BO3MOXHas YaCTOTa OTMNPAaBKM TPEBOXHbIX MakeToB — pa3 B 10
CeKkyHA.

HacTponkn oxpaHbl — NO3BOASET HACTPOWUTb PABOTY OXPaHHbIX BXOAOB, @ MMEHHO MpK
KaKOM COCTOSIHMM Lenu crneayeT OTNpaBasiTb TPEBOXHOE COOBLIEHME: MPU 3aMblKaHUK LIENK,
Npu pa3MbIKaHWK, UK MPKU O6OUX COCTOSAHMSAX.

HacTporku nepenayum nokasaHuUm — oTobpaxkaeT Nepuos nepefadnm naketTa C TeKyLMMU
nokasaHusmm (Cm. pasgen 5, naket 1).
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Bera CM-21/PykoBOACTBO MO 3KCrlyaTaLmm

B naHHOM pa3sfene onmcaH NpPOTOKON obMeHa adaHHbiMu CU-21 ¢ ceTbto LORaWAN. Mpw
npuemMe u nepepayve aaHHbix CH-21 ncnonb3yet nopT LORaWAN 2. B nongx, COCTOSWMX M3
HEeCKOJbKMX BanT, MCNONb3yeTCsd NOpsSAOK cnegoBaHug little endian.

CHETHUK NMMMYJIbCOB BETA CU-21 MEPEOAET MAKETbHI CJEAYIOWNX TUMOB.

1. TlakeT C TekyLWMMM NOKa3aHUaIMW, NepefaeTcs peryaspHo

Pasmep B banTax

Onucanme nona

1 6anTt
1 6ant
1 6ant
4 6anTa

1 6ant
4 6anTa

4 6anTa
4 6anTa

4 6anTa

Twn nakeTa, Ang aHHOro naketa =1

3apsn 6aTtapen, %

3HaYeHNss OCHOBHbIX HACTPOeK (bUTOBOE Mose)

Bpems cHATMSA NoKasaHWM, NepeaaBaeMblX B JAHHOM nakeTe
(unixtime UTC)

TemnepaTtypa, °C

MokasaHus Ha Bxoae 1 (B 3aBMCKMMOCTM OT TUMNA - YNCIO MMMY/bCOB,
nm6o coctosaHme O — pa3oMKHYT, 1 - 3aMKHYT)

[Moka3aHus Ha Bxoje 2 (B 3aBUCMMOCTM OT TUMa - YNCNO
MMMYNbCOB, MM60 cOCTOsIHME O — PA3OMKHYT, 1 - 3aMKHYT)
[Moka3aHus Ha Bxoje 3 (B 3aBUCKMMOCTW OT TUMa - YNCSIO
MMMYNbCOB, MM60 coCTosiHME O — PA3OMKHYT, 1 - 3aMKHYT)
lMoka3aHus Ha Bxoje 4 (B 3aBUMCUMOCTM OT TUMa - YUCNO
MMMYNbCOB, NMM60 cocTosHMe O — Pa3OMKHYT, 1 — 3aMKHYT)

Ecnm TepMmope3ncTop He MOAKIIOYEH K CHETUYMKY (KOHTaKTbl «Therm» u «J-
»), B none «Temnepatypa» 6ynet nepenaBatbcsl 3HavyeHue -100 °C (MumHycC
CTO) ANs UHAMKALMKM O6pbiBa UM HEUCMPABHOCTM TEPMOpPE3NCTOPA

CyeTumK CoaepMT B cebe BCTPOEHHbIE Yachl C KaleHAapeM, BPeMs M AaTa Ha KOTOPbIX
3aflaeTcs Npu npoussoacTee. NMpn nepepaye NakeTa C TEKYLWMMM MOKa3aHUSMKM UCMOJb3YOTCS
JaHHble, CHATble Ha OAMKAWLWIMMA MOMEHT BPEMEHM, KPaTHbIM 3aJaHHOMY nepekntoyaTensamm

MHTEpPBaNy rnepegadn.

e [1na nHTepBana 1 4yac: nepenatoTcs NOKa3aHWs Ha Havano TeKYLLEro Yyaca;

e [lnsa vHTepBana 6 4acoBs: nepepatoTcs nokasaHma Ha 00:00, 06:00, 12:00, 18:00;
e [lna nHTepBana 12 yacos: nepenatoTcs nokasaHums Ha 00:00, 12:00;

e [Ing nHTepBana 24 yaca: nepegatotcs nokasanuma Ha 00:00 TekyLwmx CyToK.
PacwmndpoBka 6MTOBOrO NONS «3HaYE€HMSI OCHOBHbIX HACTPOEK»

BuThl OnwcaHre nons

0 6uT Tun aktmeaumm O - OTAA, 1 — ABP

16uT 3anpoc noaTeepxkaeHms naketoB 0 — BbikAOYEH, 1 — BKOYEH
2,3 6UT [Tepnopg BbIxOAa Ha CBS3b:

22

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

4 6UT Tun nepsoro Bxoga: 0 — MMMyNbCHbIN, 1 - OXpaHHbIN
5e6eut Tun BToporo Bxoaa: 0 — MMNYNbCHBIN, 1 - OXPaHHbIN
6 6UT Tun TpeTbero Bxoga: 0 — MMMYNbCHbIN, 1 - OXpaHHbIN
7 6UT Tun yeTtBepToro Bxoga: 0 — MMMNYNbCHbIN, 1 - OXPaHHbIN

2. MMakeTt «TpeBOra», nepenaceTcyd npm 3aMblKaHNN OXPaHHOIo BXO4a

Pasmep B banTax OnucaHume nong

1 6ant Tun nakeTa, ANg AaHHOro NakeTa = 2

1 6anT 3apsn 6atapen, %

1 6anT 3HAYeHNs OCHOBHbIX HACTPOEK (BUTOBOE Mone)

1 6ant Homep BxoA4a, Ha KOTOPOM 3adPpUKCUMpPOBaHa TpeBora (1-4)

4 6anTa Tekyline nokasaHus Ha Bxone 1 (B 3aBMCMMOCTM OT TUMa - YNCNO
NMMYNbCOB, MM60 cocTosiHME O — PA3OMKHYT, 1 - 3aMKHYT)

4 6anTa TekyLe nokasaHns Ha Bxoae 2 (B 3aBUCUMOCTM OT TMMa - YUCIO
MMMYJIbCOB, IM6O COCTOAHNE O — PAa3OMKHYT, 1 - 3aMKHYT)

4 6anTa TekyLume nokasaHns Ha Bxoae 3 (B 3aBMCUMOCTM OT TUMa - YACIO
MMMYbCOB, MM60 cocTossHME O — PAa3OMKHYT, 1 - 3aMKHYT)

4 6aviTa Tekyllne nokasaHus Ha Bxoae 4 (B 3aBUCKMMOCTU OT TUMa - YNCTIO

MMMYbCOB, MM60 coCcTosIHME O — PA3OMKHYT, 1 - 3aMKHYT)

le/l nepenade JaHHOIO NnakeTa B MNMoJidgx C NMNoKa3daHMAMM Ha BXOJaX NepenaeTcyd TeKyLlee
YNCJTO UMNYJIbCOB, CHATOE Ha MOMEHT BbIXO4a yCTpOl7ICTBa Ha CB4A3b.

3. [lakeT C apXMBOM MOKa3aHWM, NepenaeTcs rno 3anpocy

Pa3smep B banTax OnwcaHme nong

1 6ant Twun nakeTa, ANs JaHHOrO nakeTa = 3

1 6anT 3apsin 6aTapeu, %

1 6anTt 3Ha4YeHNss OCHOBHbIX HACTPOeK (bUTOBOE none)

1 6anT Homep Bxoaa, Ans KOToporo nepepaetcs apxms (1 - 4)

1 6ant KonuyecTBo 3anuvcen B apxmse

1 6anTa Twun apxmBa (0 — novyacoBomn, 1 — MOCYTOYHbIN, 2 — MOMECAYHbIN, 3 -
TemnepaTypa)

4 6anTa Bpems cHATMS CaMOM HOBOM 3amMmMCKy NOKasaHMM B AaHHOM MakeTe
(unixtime)

4 6anTa 3anuncb apxmBea

4 6anTa 3anuncb apxmBea

TexHonorms nepepavn OaHHbiX LORa HaknagbiBaeT OrpaHWMYeHUss Ha MaKCUMaJibHbIN
pa3Mep NakeTa, B 3aBUCUMOCTU OT CKOPOCTU, Ha KOTOPOW NepefaeTcs AaHHbIW NakeT. B cnydae
€CNN apXMB MOKa3aHUM He MOXeT 6biTb NepedaH B OAHOM MakeTe, OH pa3bMBaAETCS Ha
HECKONbKO MaKeTOB, KOTOPble MepefaroTCs MNOCNefOoBaTeNbHO AO Tex Mop, NokKa He 6yneT
nepenaH BECb 3aNPOLUEHHbIM apXMB. 3anM1CK B apXMBHOM MNakeTe CnefytoT OT CaMOW HOBOM K
CaMOW CTapoMu.
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’5‘. Beaa Bera CM-21/PykoBOACTBO MO 3KCrlyaTaLmm

CYHETYUK MMIMYNTbCOB BETA CN-21 MPUHUMAET MAKETbI CIEAYIOWNX TUTTOB.

1. KOoppeKTUpOoBKa YaCoB peasibHOro BpeMeH!

Pasmep B 6banTax OnucaHume nong
1 6anT Twun nakeTa, Ana JaHHOro naketa = 1
4 6anT Tekyluee Bpems (unixtime UTC)

|_|pl/l nonyvYeHmm nakeTa, CHETHNK MMMYJIbCOB YCTaHOBUT CBOUM BHYTPEHHNE YaCbl N KaleHdapb B

COOTBETCTBNU C aHHbIMU N3 NaKeETa.

2. 3anpoc apxvBa NOKa3aHUM

Pasmep B banTax OnwvcaHne nong
1 6anT Tun nakeTa, Ang AaHHOro NakeTa = 2

1 6anT Homep Bxopa (1 - 4, 5 - TemnepaTypa)

1 6anT Tun apxmBa (0 — noyacoBom, 1 — NMOCYTOYHbIN, 2 — MOMECSYHbIN)
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Bera CM-21/PykoBOACTBO MO 3KCMyaTaLmm @ Beaa

A B C O N1 10O T

Cyétumkm wmmnynbcoB Bera CU-21 pomKHbI XpPaHWTbCS B 3aBOACKOM YMaKOBKe B

OTamIMBaeMbIX MoOMeleHnsx npu TemnepaTtype oT +5°C po +40°C M OTHOCUTENLHOM
BNAXXHOCTWN He 6onee 85%.

TpaHCNOPTUPOBAHNE CYETYMKOB MMMYIbCOB AOMYCKAETCSH B KPbITbIX FPY30BbIX OTCEKAX
BCEX TUMOB Ha Ntobble paccTosHUSA Npu TemnepaType oT -40°C go +85°C.
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"5“ Beaa Bera CM-21/PykoBOACTBO MO 3KCrlyaTaLmm

7 KOMINEKT NMOCTABKU

CYeTurK MMNYIbCOB MOCTAaBASETCS B CIeAYIOLLEN KOMIMIEKTaLMUN:
CyeTymk umnynbcos Bera CH-21 — 1 wr.
AHTeHHa LoRaWAN -1 wr.

MacnopTt — 1 wrT.
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Bera CN-21/PykoBOACTBO MO 3KCMayaTaumm :@ Beaa
IJ A B C O 1N o T

[apaHTUMHBIM CPOK Ha YCTPOWCTBO cocTaBnseT 5 neT co aHa npogaxu uam 80 000
OTNPaBNAEHHbIX YCTPOMCTBOM NaKeTOB, B 3aBMCMMOCTWM OT TOrO, YTO HACTYMUT PaHbLLE.

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

MoTpebuTtenb 0bs3aH cobnoaaTh YCIOBMS M MpaBuia TPAaHCNOPTUPOBAHMS, XpaHEHWS 1
3KCMnyaTalUmMm, yKasaHHble B JaHHOM PYKOBOCTBE MOJIb3OBATENS.

FapaHTUMHble 0653aTeNbCTBA HE PACMPOCTPAHSIOTCS:
- Ha ycTpouncTBa, otTnpasmBne 6onee 80 000 nakeToB.;

- Ha YCTPOMCTBA C MEXaHUYECKMMMN, DNEKTPUYECKUMU N/UAN UHBIMU NOBPEXLEHUAMU W
nedeKkTaMn, BO3HUKLLMMW MPW  HapyLEHUW YCIOBUA TPAHCMOPTUPOBAHMS, 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 0b6paTUTbCS B CEPBUCHBIN LIEHTP
no aapecy:

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

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