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01 25.03.2019 KEB [aTa co3paHmns LOKyMeHTa

02 05.04.2019 KEB Pa3mepbl KOpnyca NUCrpaBieHbl
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B Beaa Bera SH-02 / PykoBoACTBO MO 3KCMlyaTaumm

HacTosuiee pyKOBOACTBO pacnpOCTpPaHAETCsa Ha YHMUBEPCalbHbIM MoaeM Bera SH-02
(nanee — moaem) npomnssoactea OOO «Bera-AbcontoT» 1 onpeaensieT NOPsSOAOK YCTaHOBKM U
NOAKNOYEHNS, @ TaKXKe COAEPXKUT KOMaHAbl yApaBneHus 1 onmcaHmne GyHKLUMOHana.

PyKOBO,D,CTBO npeaHasHav4yeHo anga cneunaimctoB, O3HaKOMNEHHbIX C MpaBU1aMun

BbIMOIHEHMS MOHTaXHbIX PabOT B 061aCTU PA3IMYHOIO EKTPOHHOIO U SIEKTPUYECKOTrO
060pyA0BaHMUS.

IOns o6ecneyeHns yCTONYMBON PaaMOCBA3M MeXAY 6a30BOI CTaHLUEN U
OKOHEYHbIM YCTPONCTBOM peKOMeHAyeTCs nsberatb yCTaHOBKM
0o60pyAoOBaHNA B MeCTa, NpeAcTaBasiolme co6om Henpeoaoimmble
nperpaabl Ans NPOXOXAEHUS paauOCUrHana, Takme Kak: apMMpoBaHHble
NnepeKpbITUSA N CTEHbI, NOABaJIbHble MOMELLEHUS, NOA3EMHbIE COOPYXEHUS U
KonoAaubl, CTanbHble KOpoba U T.4.

NMpn pasBopauyMmBaHMKM ceTU, BKKOYalolWenhn B cebs 60nblioe KONMYECTBO
OKOHEYHbIX YCTPOMUCTB, HEO6XOAUMbBIM 3TaNoM SIBNISETCS BbiNOJIHEHME pa6oT
no paanoniaHUpPOBaHUIO C NPOBeAEHMEM HaTYPHbIX DKCNEePUMEHTOB

OO0O «Bera-A6contoT» CoOXpaHsaeT 3a CO60M NpaBo 6e3 NpeaBapuUTeENbHOro
yBEOMJIEHUNSI BHOCUTb B PYKOBO/ICTBO M3MEHEHMUS, CBSA3aHHbIE C yy4ylleHMeM 060py10BaHMNS U
NPOrpaMMHOro obecrneyeHmus, a Takxe Ans YCTPaHeHWs OnevYaToK M HETOYHOCTEN.
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YHuBepcanbHbi MogeM Bera SH-02 npegHasHayeH ans c6opa AaHHbIX C BHELLHMX
NOAK/OYEHHbIX YCTPOWCTB C MOCNEAYOLWMM HaKOMIEHNEM U Nepeaayen 3TUX AaHHbIX B CETb
LoRaWAN wunum LTE NB-loT.

Moaem CUYMTbIBaET AaHHbIE C BHELIHWX YCTPOUCTB C HaCTpanBaeMbIM nepmnogom 5, 15, 30
MUHYT, 1, 6, 12 nnn 24 yaca. CynTaHHblE AaHHbIE COXPAHAIOTCS B MaMATU MOAEMa B BUAE MaKeTa
C YKa3aHMeM BpeMeHn cbopa 1 nepenaroTcs Npm odepeHOM ceaHce cBa3n ¢ ceTbto LoRaWAN.
MamaTb BMellaeT B cebs o 100 nakeToB.

Y Moaema ecTb ABa UMPPOBbLIX BXOAA, KOTOPbLIE MOTYT 6bITb HACTPOEHbI KaK MMMYJ/IbCHbIE
NNU KaK OXpaHHble. Kpome Toro, yCTpOMCTBO MMEET [Ba aHaNOrOBbIX BXO4a, MHTepdenc 1-Wire
n nHTepdenc RS-485.

[Mepuopn nepenayn AaHHbIX MOXET paBHATbCS 5, 15, 30 MuHyTam, 1, 6, 12 1 24 yacam. Npu
oyepeHOM BbIXOAE Ha CBA3b MOAEM HAYMHAET OTMPAaBAATb HAKOMIEHHbIE NaKeTbl C AaHHbIMMU,
OT CaMOro pPaHHEro K CaMOMy NMO34HEMY.

DNeMEHTOM NUTaHWUS 4S9 MOAEMA MOXKET CNY>XUTb OAHA WM BE BCTPOEHHbIE 6aTapen
eéMKocCTbio 6400 MAY, NM6O BHELWHUIN UCTOYHUK NUTaHMa 4,5...55 B.

Bpems BHyTpEeHHKMX YaCOB YCTaHABAMBAETCS aBTOMATUYECKM Npu NOAKMOYeHNM K «Vega
LoRaWAN Configurator» yepe3 USB, a Takke MOXeT 6bITb CKOPPEKTUPOBaHO Yyepe3 LoRaWAN.

Mepenayvy cobpaHHbIX AaHHbIX YCTPOMCTBO MOXET BbIMOAHATbL MO TexHonornmm LoRaWAN
mnn LTE NB-1oT (nogpo6bHee cm. pa3gen 4).
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OcCHOBHble
Bxopabl undpposblie 2
Bxonbl aHanorosbie 2

NHTepdenc 1-Wire / RS-485 (modbus)
USB-nopT micro, type B

[ana3oH paboymx TemnepaTtyp -40..4+85 °C

KaHanbl CBSI3K LTE NB-loT nan LoRaWAN
BcTpoeHHbIN gaTumK TemnepaTypbl na

I'Iepvlou BbIXOda Ha CBA3b

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

I'Iepvlou HaKomnneHmd daHHbIX

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

O61beM NamMaTU 41 HaKOMIEHUS NaKeToB

100 nakeToB

CoToBas cB43b

[NoponepxmBaemble CTaHOAPTbl COTOBOW CBSI3U

LTE Cat NB1

ﬂpOTOKOﬂ nepegadn AaHHbIX

MQTT

Bpemsi HenpepbIBHOM paboTbl OT 6aTapen

3rona OoT ogHOW 6aTapen Npun nepeaaye
JaHHbIX Pa3 B CYTKM

Twn aHTeHHbl LTE NB-loT BHeLLHAA
LoRaWAN

Knacc yctpomnctesa LoRaWAN A

KonunyecTtBo kaHanos LoRa 16

YacTOTHbIV NnaH

RUB868, EU868, IN865, AS923, AU915,
KR920, US915, npown3BO/bHbIM (Ha OCHOBE
EU8B68)

Cnoco6 akTtmBauum B cet LORaWAN ABP n OTAA

Tun aHTeHHbl LORa BHeLIHAS
YyBCTBUTENBHOCTb -138 dBm

JanbHOCTb PaAnOCBA3M B MIOTHOW FOPOACKOM  [O 5 KM

JanbHOCTb PagMOCBA3M B CE/IbCKOWM MECTHOCTM A0 15 KM

MoLWHOCTb NepefaTymka NO yMONYaHUIO 25 MBT (HacTpanBaeTcs)
MakcmMarnbHasg MOLLHOCTb NepeaaTymka 100 mBT

Bpemsi HenpepbIBHOM paboTbl OT 6aTapen

10 neT oT ogHOM 6aTapen Npu Nepepave
J[aHHbIX Pa3 B CYTKM

MuntaHne
EMKOCTb BCTpOEHHOM 6aTapewn 6400 / 12800 MAY
HanpsyeHne BHELHEro nnTaHus 4,5..55B

Kopnyc

Pasmepbl Kopryca 6e3 yyeTa pasbeMoB

95 x 95 x50 mm

CTteneHb 3aWmMThl KOpMyca

IP65
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OMMNCAHWNE KOHTAKTOB
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OnncaHme KOHTAKTOB B KNEMMHbIX 610Kax npmnBeaeHO B Tabnuue HMXe.

BEa2a

A B C O N1 10O T

KoHTaKT O603Ha4yeHne Ha nnate OnucaHue
1 COUNT1 LUndposon Bxoa 1
2 COUNT2 Lindposon Bxon 2
3 GND 3emns
4 GND 3emns
5 ADC1 AHanorosbiv Bxoa 1 (0...21 B)
6 ADC?2 AHanorosbi Bxog 2 (0...21 B)
7 RS485_A NHuTepdenc RS-485 A
8 RS485_B VnTepdenc RS-485 B
9 ONE_WIRE Vintepdenc 1-Wire
10 GND 3emns
11 +V_EXT [MnTaHMe BHelHee +
12 GND [MTaHWe BHelHee -

Lndposble Bxoasl COUNTL n COUNTZ2 MmoryT paboTaTb KakK B MMMYJIbCHOM, TaK U B
OXPaHHOM pexume. Korga Bxo He NOAKJIKOYEH, HA HEM MPUCYTCTBYET Slormyeckas «1».

B MMNyNbCHOM pexmnme yCTPONCTBO NOACHMTbIBAET KOAMYECTBO MMMYNbCOB Ha BXOAE.
DuKcaums NPOUCXOANT Mo Cnafy MMMybca. B oOXpaHHOM pexMe yCTPOMCTBO OTC/EXMBaeT
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M3MEHEHWE COCTOSIHNS BXOLaA M OTNpaBfseT COObLeHNE B CeTb NPU BO3HUKHOBEHWM OHOTO U3
CO6bLITUNM: OXpaHHas Lerb 3aMKHYTa, Pa3OMKHYTa, UK B 060MX criyyasax. BeibpaTb CObbITME, MO
KOTOPOMY 6y[eT MPOUCXOANTb CPabdaTbiBaHNE OXPAHHOIO BXOAA, MOXHO C MOMOLLbIO
npunoxeHuns «Vega LoRaWAN Configurator».

AHanorosble Bxoabl ADC1 n ADC2 MOryT MCNOb30BaTbCS A1 USMEPEHUS BHELLHMX
HanpshkeHnn B ananasoHe o1 0 go 21 B.

NuTepdencol RS-485 (Modbus) 1 1-Wire He MOryT 6bITb MCMONb30BaHbl OAHOBPEMEHHO.
MNepekntoyeHne mMexay AByMsa nHTepdencam oCyLLeCTBASETCS C MOMOLLBIO NEPEMBIYEK,
KOTOpble YCTaHaBAMBAIOTCA Ha pa3dbeMax XP4 n XP5 Ha nnaTe.

NHTepdenc 1-Wire nossongeT noakntoumTb A0 10 BHEWHMX TEPMOAATYMKOB (Moapo6Hee
CM. pa3gen 4).
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PacnonoxeHue | PacnonoxeHnue |
rnepemblyekK ans nepembiveK ang
pPa6oThbl Mo pa6oTbl MO
nHTepdency nHteppency 1-Wire
RS-485
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MHONKALWA YCTPOWUCTBA

YCTpPONCTBO MMeeT CBETOAMOAHbIN WHAMKATOP KPACHOrO LBeTa, PacroiOXeHHbIM Ha
nnate. MIHOMKaumMsa MCNonb3yeTcs Ha aTane akTtmeauum yctpowmctBa B cet LoRaWAN, npwu
nepepaye AaHHbix No TexHonorum NB-10T u npu CMeHe pexmmoB pabdoTbl. Takxe ecTb
MHAMKATOP 3€N1EHOrO LBeTa, KOTOPbIN UCMOMb3YETCH UCKIKOUYUTENBHO AN OTNaAKM B MpoLiecce
NnpoOmn3BOACTBaA.
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CurHan nHaukaTtopa 3HayeHue
I I Bchbiwka pa3 B 5 yCTpOMCTBO He CI‘IMT/I'lO,D,KﬂI'OL‘IeHO no
cekyHa USB
TexHonormna LoRaWAN
I I I I I Cepmg KOPOTKMX Mﬂ,eT npouecc npmncoegnHeHma K CeETn
BCMbILLEK
YCTPOWCTBO YCMELWHO MPUCOEINHEHO K
OpHa onvHHas P y P A
- CETUN 1 B aKTUBHOM pEXMME
BCMbILLKA
YCTPOWCTBO MEPELLNO B PEXUM
Tpw ONMHHBIX BCMbILKMK
- - - «Cknag»
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TexHonornsg NB-loT

IBe kopoTkme Bcnbiwkn  Maet pernctpauns B NB-1oT cetn
pa3 B 2 CEKYHAbI

Tpwv KOPOTKME BCMbILWKKM  YCTPOUCTBO YCMELLUHO

pa3 B 2 CEKyHAbI 3aperncTpmpoBasoCh 1 MPON3BOANT
nepenady AaHHbIX Ha cepBep

KpaTkoBpeMeHHble Mepenava AaHHbIX YCMNELWHO 3aBepLUEeHa

BCMbILWKM B TeyeHme 1,5

CeKkyH[
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A B C O N1 10O T

MEPBbIN 3ANYCK

Mopgem SH-02 MOXeT nMUTaTbCs KaK OT BHELWHEro WUCTOYHWMKA MUTaHWUS, Tak U OT
BCTPOEHHOM 6aTapeun. [Ang paboTbl OT BCTPOEHHOW 6aTapen HEOHBXOAMMO NOAKIOUYMUTL Pa3béEM
6aTapen K OAHOMY M3 Pa3beéMOB MUTAHUA Ha naTe ¢ Mapkuposkon XP7 nn6o XP6. B cnydvae
PaboTbl YCTPOMCTBA OT ABYX BaTapen cnefyeT MCNo/b30BaTbh Ob6a pa3béma.

LT

C\‘ COUNT| : @—@‘ 5 ]

i BT

==

==

]

e

VD27
[ &)

U

)

EE
59000
—

S

||”

i %)

[

CHE_ R
)
“_E]

O @F{EDJ_

W

\‘\. ==

=

l

T
]
|

=

\‘—4'

-
)
S

wP5 (e elw™ ™

KP10[e]a[= ¢

. P #P4[e]m[e

e el
[l

b

EE

Pa3sbémbl ans
noaKarYeHus
6aTapen

s

YCTPOMCTBO MOXeT paboTaTb NO OAHOM U3 ABYX TEXHONOMMIM Nepefadm AaHHbIX, BbIOOP
KOTOpOW ocyulecTBasieTcs Yepes npunoxeHune «Vega LoRaWAN Configurator» (cm. pasaen 4) —
LoRaWAN wunn NB-loT.

PABOTA MO TEXHOJIOT'NMN LORAWAN

Mopnem noaaepxmnBaeT ABa cnocobta aktmeaumm B cetm LORaAWAN — ABP n OTAA. BeibpaTb
OJZIMH 13 CMOCO60B MOXHO C MoMoLbto Nporpammsl «Vega LoRaWAN Configurator» (cm. pasgen
4).

1. Cnoco6 ABP. lNocne nogkntoyeHms NMTaHns YCTPOMCTBO Cpa3y HauyMHaeT paboTaTb B
pexunme «AKTUBHbINY.

2. Cnoco6 OTAA. locne noaKNtoYeHUS MUTAaHNS YCTPONCTBO OCYLLECTBUT TPW MOMbITKM
npUcoeanHeHns K CETU B 3aAaHHOM MpU HAaCTPOMKe YaCTOTHOM AmanasoHe. [pun nonyyeHum
NOATBEPXAEHMS akTmBaumm B ceT LoRaWAN, yCTpoOWCTBO moaacT CUrHan WMHOUKATOPOM
(cBeYeHme B TeyeHMe 3 CeKyHA) N NepenaeT B PeXnM «AKTUBHbINY. ECIM BCe MOMbITKN OKaXyTCs

PeBu3una Ne06 o1 06.07.2020 1
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u A B C O N 1O T

HeyAauYHbIMKM, MOAEM MEPENOET B PEXUM MOHUKEHHOTO SHEPrONOTPEBNEHNS Ha CyTKM, Mocne
4yero NOBTOPWUT MOMbITKY perncTpaumnm B cetu. Mogem 6yaeT NOBTOPSATb MOMbITKA Pa3 B CyTKM 10
Tex Mop, NMoKa He 3aperncTprpyeTcs yCneLHo.

PABOTA MO TEXHOJIOTNU NB-10T

MNepen HavyanoM PaboTbl HEOOXOAMMO HACTPOUTL Nepefady AaHHbIX Yepes NpuIoXeHme
«Vega LoRaWAN Configurator» (cm. pasaen 4) n yctaHoBUTb SIM-KapTy B CNOT Ha nnaTe.

ST

Cnot AnA C\.@mwz

SIM-kapTbl e
. il
$dopmaTta micro-SIM
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Mpy HACTYNNEHUN KaKOro-nmbo cob6bITUS (BpemMs Mo pacrnucaHuio, TpeBora M T.4.)
YCTPOWCTBO HauyMHaeT npoLeaypy pernctpaumm B ceTu. lNMocne 3aBeplueHns pernctpaumm m
nepeaayv AaHHbIX, MIM60 B Cly4ae HeyCrnelwHoM nepenayn, yCTPOMCTBO NMEPEXOANT B PEXUM
MOHMYXEHHOr O aHepronoTpebneHns A0 CneayoLWero ceaHca CBA3M No PacnmMCcaHmio.
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NOAKJ/TKOYEHWME MO USB

BEa2a

A B C O N1 10O T

Yctponcteo Bera SH-02 HacTpamBaeTcs ¢ nomouwbto nporpammbl «Vega LoRaWAN
Configurator» (cm. pasgen 4). [Ing 3Toro yCTpONCTBO NOAKIKOYAETCS K KOMMbIOTEPY MO Micro-

USB.

MNepen NepBbIM NOAK/MOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOHXOAMMO YCTAHOBUTH
apameep ans COM-nopTa stsw-stm32102, KOTOpbIN MOXHO CKayaTb Ha camnTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe NoSBUTCS OKHO YCTaHOBLLMKA:

iiz Virtual Com port driver V1.4.0 - InstallShield Wizard il

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

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

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

< Back

B 5TOM OKHe HY>XHO HaxaTb KHOMky Next, 3atem Install, nocne yero Ha4yHETCH

YCTaHOBKa. 10 OKOHYaHMM MNOABUTCSH OKHO YCnewHoro 3asepueHna yCTaHOBKW:

i:_-%'— Virtual Com port driver V1.4.0 - InstallShield Wizard il

InstallShield Wizard Completed

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

< Back

Cancel |

Mocne HaxaTuma Finish gpanBep rotToB K paboTe, - MOXHO MOAKOYAaTb MOAEM MO MICro-

USB.
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Mporpamma «Vega LoRaWAN Configurator» (nanee — koHdUrypatop) npeaHasHayeHa ans
HACTPOWKKM yCTpomncTea Yepes USB.

Ona tectmpoBanma moayns NB-loT Heo6xoanmmo AONONHUTENIbHOE NUTaHNe —
6aTapess UM BHelwHee, T.K. nNuTaHua oT USB HepocTtaTOuyHO Ansi paboTbi
moayns NB-loT

KoHdurypatop mMmeeT ABa pexmma paboTbl — «[IpocTom» K «3IKcnepT». B pexume
«[MpocTom» AOCTYMHbl TO/ILKO OCHOBHblE HACTPOWKWU, B pPEXUME «IKCMEPT» OCHOBHbIE
HAaCTPOWMKW, pacLUMpPEHHbIE HACTPOMKM U BO3SMOXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUrHana oT
6a30BbIX CTaHUMN. [lanee paccMaTpurBaeTcs paboTa NPOrpamMmbl B PEXMME « DKCNEPT.

MHTEP®ENC MPOTPAMMbI

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

£ Bera LoRaWAN kondmrypatop - O *

B E a a |||. WHbophaLa L:{El:Ra HacTtpoii LoRaWaAN 1“’ Bera CM-11 Asbik: | Russian =

A B C O N W T

laHHeie ana ABP laHHbie ana OTAA YpasneHue KnoHaM9
Pexam:
SKanepT - Device address: Device EUL: e T KT
Mogens ycTpoiicTea Application session key: Application EUL:
- . COPOCUTE KIKOYW K SEB0ACKMM
Bera CHM-11 - Network session key: Application key:
3 MogKAYMTECA WHdopmMaLwa of ycTpoiicTee WHbopMaLms o ceTi MpoBEpKa NoKpeITHA
S e—— Mogernk ycTpoiicTea: CTaTyC NPUCOEAMHEHIR: (e O E IlIII
Bpema ycTpoitctea (UTC): Device address:
Bepous MO: TaPaHTUIHBIA CYETUMK NEKETOB! Brammoix BC:
% OBHOBMTE NMpoWMEKY () MpMCoRANMHUTECA K CETH () Mposepka nokpeITHA

BelBog ycTpoiicTEa

C¥ MonyumTs HacTpoiikm

o MpuMERITE HACTPOikN
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MeHiO cneBa MO3BOASET MEPEKNOYATLCH MEXAy pPeXmMamMm paboTbl NPOrpamMmmbl
«[MpocTom» 1 «2KCnepT», BbIGUPATb MOAENb YCTPOMCTBA, OCYLLUECTBAATb MOAK/IOYEHME K
YCTPOWCTBY WJIM OTKJIKOYATLCA OT HErO, NONYYaTb U MPUMEHSATL HACTPOMKMU.

OKHO nporpaMmmbl COOEPXKUT TPWU BKIAAKM — UHPoOpMaums, HacTponkm LoRaWAN um
HACTPOWKM YCTPOMNCTBA.

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

[ns nookntoyYeHns K yCTPONCTBY HEOH6XOAMMO BbIMOMHUTL CNeyoLMe LWaru:

1. MoaknounTtb USB-Kkabenb K yCTPONCTBY.
2. 3anycTtutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKy «[MOAKIIOUYNTLCA» B MEHIO C/EBA.

[MporpaMma aBTOMATUYECKM PacnO3HAET TUMN YCTPOMCTBA, N MEHIO BbIbOpa YCTPONCTBA
CTaHET HEAKTMBHbIM.

£ Bera LoRaWAN kondmrypatop 1.0.23 — O »

B E a a I||. WHdophawwa L_c:Ra HacTpoiiki LoRavW AN uTBera 5H-2 Aseik: | Russian ™
A B

c o nwT

[laHHeie ana ABP AaHHble ana OTAA YnpasneHWe KnoYaM9
Pexam:
3KnepT o Device address: 005E0B21  Device EUL: 3633353257387302 VSMEHITE KO
Momens yoTpoicTEa Application session key: 26002C003633353231384702676B7C34 Application EUL: 7665676173483031
) - CEPOCMTE KIKOYM K 3EB04CKMM
Bera SH-2 Network session key:  313347023633353226002C0057387302  Application key:  17386802000000001733680230530F 38
J MoOKMOYHTEC WrdopmaLs of ycTpoiicTee WHopMaLMA o ceTi MpoBEpKE NOKPEITHA
¥ OTKIOUNTBCS Moaens ytrpuoﬁtrsa: Bera SH-2 CTaTyC NPMCOeANHEHWA: He B cetn KauecTEo cirHana: DDDUI]
Bpema ycrpoiicTea (UTC): 04.03.2019 07:42:19 Device address: 00000000
. P . BuauMeIx BC: a
Bepowa MO: Vega SH-2v0.1.5 [E3paHTHIHLIA C4ETYMK NaKETOB: 0
¥y OfHOBMTE NpowmEky () MprcoeaMHMTEER K CETH () Nposepka nokpeITHa

BelBoa yCTpoiicTEa

[5E] Sending forcibly from the configurator, 4.3.19, 7:41:28

[BB] Generate current data packet with time: 4.3.19, 7:41:28

[M] Power up

[M] Power up = OK

[M] Device:BCES, software revision:BC68JARD1ADS

[M] SIM card check > OK. ICCID:8970199170730456815

[M] APM:"m2m.beeline.ru”, username:™, password:™, protocol: TPv4"

[M] Registration = search

[M] Registration = OK. Registered LTE NB-IoT, IP address of the device:"10.61.33.74"
TAC:9C38D, CID:0356831D, ACT:9, MCC:250, MNC:99, 5Q:19
Band:3, EARFCN: 1240, PCID: 354, CID: 139887389 dec, ECL:0, OM:2, SMR.: 187 cB, RSRQ:-110 B, T¥ time: 227 ms, RX time: 2275 ms, Signal power:-845, Total poy
AT+NPING=8.8.8.58,48,50000  +NPING:8.8.8.8,42,417
AT+MPING=8.8.8.58,48,50000  +MNPING:8.8.8.8,42,460
AT+MPING=89.189,183.233,45,50000  +MPING:89.189.183.233,235,532
AT+NPING=89.189, 183.233,48,50000  +NPING:39.189.183,233,235,428

[M] Open a network: "89.189,183.233:1884" = OK

[M] Connect to MQTT server, dient: "ATDD-1" = OK.

[M] Publish to topic: "glassy™ = OK. Total packets in BB 1

[M] Publish to topic: "glassy™ = OK. Total packets in BB 0

[M] Disconnect from MQTT server = OK

[M] Power down|

¥ Monyunts HacTpoliku

o MpumeHnTs HacTpoliku
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Jns cUNTbIBaHWA HACTPOEK C YCTPOMCTBA HYXHO HaXaTb KHOMKY «[101y4nTb HACTPOWKMN»,
[O 3TOr0 MOMEHTa B NporpaMme OyAyT OTOOpa)KaTbCsi HACTPOWKM MO YMONYAHUIO UK C
nocnefHero NoAKMOYEHHOTO YCTPOWCTBA.

[Mocne BHeECEHUS HEOBXOAMMbIX U3MEHEHWA B HaCTpOl7IKl/l, cnegyetr HaXaTb KHOIMMKY

«[MPUMEHUTb HACTPOWMKM» U TOMbKO MOTOM OTKAKOYaTbCs OT YCTPOMCTBA KHOMKOW
«OTKMOYNTHCAY.

16 PeBun3una N206 ot 06.07.2020
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BKITAOKA «MHOOPMALINA»

Bknagka «/HbopmMaumsa» oTobpaxaeT MHOOpMaumo 06 YCTPOMCTBE, €ro Tekyllee
COCTOSIHME, @ TaKXKe AaHHble, HeOb6XOAMMble Ans pernctpaumnm yctponctesa B LORaWAN ceTw.

|||. MHbopMaLa L:o:Ra Hactpaiiki LoRaWAN T“’Bera SH-2 Asem:  Russian ¥
OaHHeie ana ABP OaHHeie ans OTAA YNpPasneHue KNoqYaMu
Device address: O05E0B21  Device EUL: 3633353257387302 e
Application session key: 26002C003633353231384702676B7C34 Application EUT: F665676173483031

C6
Network session key:  313847023633353226002C0057387302  Application key: 17386B02000000001738580230530F 36 il L i

WMHbopMawma ob ycTpoiicTee MHbopMaLwma o ceTH MpoBEpKa NoKPEITMA
Mogens YCTpoCTEa: Bera SH-2 CTaTyc npucoedrHeHHA: He B ceTH KaUecTEO CHrHENE: DDDU[I
Bpems yorpoictea (UTC): 04.03.2019 07:42: 19 Device address: 00000000
Bepcma MNO: Vega SH-2 w0.1.5 TapEHTHMIAHEIN CHETYMK NaKETOB: 0 BuanmMo BC: 0
|!| ORHOBMTE NPOLWKMEKY ()] MpMCoEAMHMTECA K CETI ()] MNpoBepkKa NoOKPLITHA

BrlBoa yCTpoiCTEa

[5E] Sending forchbly from the configurator, 4.3.19, 7:41:28

[BE] Generate current data packet with time: 4.3.19, 7:41:28

[M] Power up

[M] Power up = OK

[M] Device:BC6E, software revision:BC63JARD1ADS

[M] SIM card check = QK. ICCID:8970199170730496815

[M] APM:"m2m.beeline.ru”, username: ™, password:™, protocol: "TPv4™

[M] Registration = search

[M] Registration = OK. Registered LTE NB-IoT, IF address of the device:"10.61.33.74"
TAC:3CBD, CID:08568310, ACT:9, MCC: 250, MNC:99, 5Q:19
Band:3, EARFCN: 1240, PCID: 354, CID: 139887389 dec, ECL:0, OM:2, SNR: 187 B, RSRQ:-110 cB, TX time: 227 ms, AX time: 2275 ms, Signal power:-845, Total poy
AT+MNPING=8.8.8.8,48, 50000 HMPING:8.8.8.8,42,417
AT+MPING=8.58,8.5,48,50000 HIPIMG:S.8.8.8,42,460
ATHIPING=89,189,1583.233,48,50000 HYPING:39,189,183,233,235,532
AT+MNPING=89. 189.183.233,48,50000 +MPING:89, 189,183, 233,235,428

[M] Open a network: 89,189, 183.233:1834" > OK

[M] Connect to MQTT server, dient: "ATDD-1" = QK

[M] Publish to topic: "glassy™ = OK. Total packets in BB 1

[M] Publish to topic: "glassy™ = OK. Total packets in BB 0

[M] Disconnect from MOQTT server = OK

[M] Power down|

JaHHble ans ABP — oTo6paxatoTCs AaHHble, HEOOXOAMMbIE 419 PErnMcTpaLmMm yCTPOMCTBa
B ceT LoORaWAN B pexume aktmBaumm ABP (ActivationByPersonalization).

OaHHble ana OTAA — OTOOpaXkatoTCsH LaHHble, HeobxoauMble ANd perncrpaumnm
ycTponcTBa B ceTn LoORaWAN B pexunme aktmBaumm OTAA (OverTheAirActivation).

YnpaBneHue knovamm (He oTobpaxkaeTcs B pexkmme «[1pocTomn») — NO3BONSET U3MEHUTD
3aBOJCKME KoUMW A1 PermcTpaumm YCTPOMCTBA B CETU, @ TaKXKe COPOCUTb K/toUM 06paTHO K
3aBOJCKMM HAaCTPOMKaM.,

NHbopmauusa o6 yCTpOMCTBE — KOHPUrypaTop CYMUTbIBAET MHPOPMaLMIO O MOAENMU
YCTPOWCTBA, €ro nMnpOLWMBKE W aBTOMATUYECKU KOPPEKTUPYET BPEMS YCTPOMCTBA MNpwU
NOLK/TIOYEHUN K HEMY.

O6HOBUTb NPOLWMBKY — MO3BONSET Bbl6paTh Ganal MPOLMBKM C XECTKOro AMCKA
KOMIMbIOTEPA U OCYLLECTBUTL €ro 3arpysky B YCTPOWCTBO. [10 3aBepLUEeHUN 3arpy3Kn YCTPOMCTBO

PeBu3una Ne06 o1 06.07.2020 17



@‘ Beaa Bera SH-02 / PykoBoACTBO MO 3KCMlyaTaumm
u A B C O N 1O T

OTKJIIOUUTCH OT KOHOUTypaTOpa aBTOMATUYECKU. AKTYyallbHYIO BEPCUIO MPOLLUMBKM YCTPOWCTBA
MOXHO CKayaTb C camlTa iotvega.com.

MHdopMauma o ceTn — nokasbiBaeT CTaTyC NOAKIOYEHNs yCTponcTBa K ceTn LoRaWAN
n ero agpec.

MpncoeanHNUTLCA K CeTU — BbiNONHAET npucoeamHeHne kK cetm LoRaWAN Bbi6paHHbIM
paHee cnocobom ABP unn OTAA. Ecnm yCTPOMCTBO YyXXe MOAKIOYEHO K CETU, MPOU3OMAOET
nepenoaKItoveHMeE.

MpoBepka NOKpbITUS (He OTo6parkaeTcs B pexunme «[1poCcTom») — MNpU HaaTum
ycTponcteo otnpasnser B LORaWAN-ceTb cneumasnbHbi 3anpoc, B OTBET Ha KOTOPbLIM CETb
COObBLLAET eMy KOJIMYECTBO 6A30BbIX CTAHLMM, MPUHSBLLUMX AAHHbIN 3aNPOC U KAa4eCTBO CBA3N C
HUMW. THGOpMaLMsa MOXeT 6bITb NOSy4YeHa TONbKO €CN YCTPOMUCTBO NPUCOEANHEHO K CETW.

MpoBepka NOKPEITHA
Ka4ecTeo curHana: ..lll

BuamMerx bC: 2

(t8)Mposepka NoxpeTHA

BbiBOA, yCTpONCTBA (He OTO6paXkaeTcs B pexmnme «[1pocTom») — MOHUTOPUHT COCTOSIHWS
YCTPOWCTBA, BCE CO6bITUSA B PeaslbHOM BPEMEHM BbIBOAATCS Ha dKPaH.
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BKNALKA «<HACTPOWKM LORAWAN»

Bknagka «HacTtpowmkn LoRaWAN» no3BOSSET BbIMOMHUTL HACTPOMKY  Pas/iM4YHbIX
napamMmeTpoB ceTu LoRa.

|||. WMHopraLya LéHa HacTtpoiiraa LoRaW AN T“ Bera SH-2 Asbme: | Russian =

YaCTOTHEIM NNaH: RUB6S - MamMeHUTE

Crnocof aKTHBALM B CETH: OTAA =
S3anpaWwMEaTe NoATEEMHAEHHE: Bes noaTeepraeHA =
ABTOMATHYECKOE YNPABNEHWE CKOPOCTEKD: Brn B
OTKPBIEETE NEPBOE NPYEMHOE OKHD Yepes: 1 cexyHaa ol
Japepwka 1Ha NoATEEpHAEHWE NPMCOEAMHEHWA K CETH: 5 cexyHa e
KonuM4ecTEo NEPENOBTOPOE NaKeTa: 1pas B
MolWHOCT NepeaaTYMKa: 14 dBm hd
CropocTe Nepeaa4qu: DRO SF12 BW 125 =

YacTOTHbIM NnaH — MNO3BONSET BblOpaTb OAMH M3 HYACTOTHbLIX MIAHOB, MMEIOLIMXCH Ha
YyCTPOMCTBE MM 3a4aTb MPOU3BOJIbHbLIM YAaCTOTHbIM MnaH. [MpPOoK3BOJbHBIN YaCTOTHbLIA MNaH
®OYHKLMOHMPYET Ha 6ase YaCcTOTHOro nnaHa EU-868.

RU_863

MporsE0NEHBIN

Moaem noanepXmnBaeT cneaytolime YaCTOTHbIE MaHbI:

YacToTHbIN nnaH?! KaHan YacToTa Mopaynauns
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
[Mpoun3BONbHbLIN 3a[aéTCs BPYUHYIO

B yacToTHbIx nnaHax EU-868 n RU-868 no yMOn4YaHWIO aKTUBHbI TOMbKO T€ KaHasbl, Ha
KOTOpbIX YCTPOWMCTBO OTMNpPaBAgeT 3ampocbl Ha npucoeanHeHne K ceTu (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOPble YCTPOMCTBO AO/MKHO MCMNOJb30BaTb MOryT 6biTb MepenaHsbl
ceteBbiIM LORaWAN cepBepoM BO BpeMs npoLenypbl NPUCOELUHEHUS YCTPOWCTBA K CETU.

Mo yMonyaHMio yCTPOMCTBO NOAAEPKMBAET [IBa YACTOTHBIX MMlaHa U NMPOU3BOJbHBIN, OAHAKO BO3MOXHa NOCTaBKa
NPOLWMBOK NOA APYTMe YacTOTHbIE MAaHbl Nof 3akas: IN865, AS923, AU915, KR920, US915, KZ865
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Mpu BbIGOpe B none «YaCTOTHbIM MAaH» 3HavyeHUs «[POW3BOMbHbLIN» HEOH6XOAMMO
BPYYHYIO MPOMMUCaTb YaCTOThl, KOTOPbIE YCTPOWNCTBO OyAeT UCMONb30BaTh. [N 3TOr0O HYXHO
HaXaTb KHOMKY «/3MeHUTb», MOABUTCA OKHO PefaKTUPOBaHUS YaCTOT KaHaNoBs:

MNpon3BoNbHBLIA YACTOTHLIA NNAH
YacToTa join kaHana 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 kadana 4 () ] YacToTa kanana 12 (M) ]
YacToTa kanana 5 () i YacToTa kanana 13 (M) i
YacToTa kaHana 6 () 0 YacToTa kanana 14 (M) 0
YacToTa kaHana 7 () 0 YacToTa kaHana 15 (M) 0
YacToTa kadana 3 () ] YacToTa kanana 16 (M) ]
YacToTa BTOporo NPUMEMHOrD OKHE |III| CrkopocTb BToporo npyemHoro okHa | DRO =
| ok |

JaHHbIM YaCTOTHbIM NNaH NO3BONSET 3a4aTb 4O 16 KaHANOB, a TaKXe YaCTOTY M CKOPOCTb
BTOPOro NPMEMHOIO OKHa.

MepBble TpU KaHana M BTOpPOE MNPUEMHOE OKHO Heo6XoAuMOo
HacTpouTb B o0O6s3aTe/lbHOM MNopsAKe, WHaye MNpPOU3BOJIbHbIN
YaCTOTHbIN N1aH 6yaeT cYMTaTbCA NyCTbiM

Cnocob6 akTuBaLUUK B ceTU — 3aa€T cnocob akTmeaumm B ceTn: ABP mnm OTAA.

3a|'|paLIJVIBaTb noareepXxneHme — rpu BbI60pe OTMPaBKKM MakKeTa C noaTBeEpPXAEHNEM,
yCTpOl7ICTBO 6yﬂ,eT MOBTOPATb OTIMPaBKY NMakeTa 4O TEX NOpP, NOKa HE MNMONYHNT NMOATBEPXKAEHNE
OT CcepBepa, NMBO NOKa He 3aKOH4YNTCA «KonmyecTBo nepernoBTopPOB NnakeTa» (cm. panee). Ecnun
noaTBepXxgeHmne He 6bIN10 Mnony4eHo, MoOAEM COXPaHAET BCE HAKOM/EHHbIE MNMaKeEThbl B MaMATN OO
cneayrouwero ceaHCa Csda3n.

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

ABTOMaTmn4yeckoe ynpasneHue ckopocTtbio (ADR) — paHHaga onuua akTuMBMpyeT B
YCTPOWCTBE aJiCOPUTM aBTOMATUYECKOro YrpaB/ieHUs CKOPOCTbIO nepenadn AaHHbIX CO
cTOopoHbl ceT LoRaWAN. HYem Bbille KayeCTBO MPUHMMAEMOrO CETbIO CUrHana, TeEM Bbllle
CKOPOCTb 6yAeT yCTaHaBAMBATbCS Ha yCTPOMUCTBE. [JaHHYO ONuUMIO PEKOMEHAYETCS BKIOYATb
TOJIbKO Ha CTaLUMOHAPHO YCTAHOBNEHHbIX YCTPOWCTBAX.
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ABTOMaTHYECKOE YNPEBNEHWE CKOPOCTEHD:
Belkn

OTKpbiBaTb NepBOE NMPUEMHOE OKHO Yepes (He oTobparkaeTcs B pexunme «[TpocTomn») —
3a[a€T BPEMS, Yepe3 KOTOpOe YCTPOMUCTBO OTKPOET MNepBoe NPUEMHOE OKHO MOC/E nepenaydn
ovyepefHOro naketa. Bropoe npmémHoe OKHO Bcerfa OTKpbIBAaeTCH yepe3 1 cekyHay nocne
nMepBoro.

1 cekyHaa
2 cekyHAabl
3 CEeKyHARI

4 CeKyHAbI

5 cekyHAa
OTKPEIEETE NEPBOE MPHUEMHOE OKHO Yepes:
7 ceKyHA

3 cerkyHAa

9 ceKyHA

10 cexyHa
11 cexkyHa
12 cexyHA
13 cexyHa
14 cexyHA

15 cexyHa

3apepxka 1 Ha noaTBepXKAEHME NPUCOEANHEHUS K CeTU (He OTOBPAXKAETCS B PEXMUME
«[MpocTom») — 3a0a€T BPeEMS, Yepe3 KOTOPOE YCTPOMCTBO OTKPOET NeEPBOE MPUEMHOE OKHO A4
NONy4YeHUs MNOATBEPXAEHUS npucoeanmHeHns K cetn LoRaWAN. Btopoe okHO Bcerga
OTKpbIBaeTcs Yyepes 1 cekyHAy nocne nepBoro.

1 cekyHaa
2 cekyHAbI
3 CeKyHARI
4 CeKyHAbI
5 cexyHAa

B CeKYHA

7 ceKyHA

3anep#ka 1 Ha NoaTESKASHWE NPUCOSANHEHKHA K CETH!
9 ceKyHA

10 cexyHa
11 cexyHa
12 cexyHa
13 cexyHa
14 cexyHAa

15 cexyHa
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KonnuecTtBo nepenoBTOPOB NakeTa (He OTo6paxaeTca B pexmnme «l1pocTom») — ecnu
dOYHKLUMA «3anpalumBaTb NOATBEPXKAEHNE» OTK/OYEHA, YCTPOMCTBO NPOCTO 6yAeT OTNpaBdTh
KaXAblM MNakeT CTOJIbKO pa3, CKOJIbKO YKa3aHO B JaHHOW HacTpouke. Ecnun  dyHKUMA
«3anpalimBaTb NOATBEPXKAEHMEY BKIOYEHA, YCTPOMUCTBO OyAeT OTMNPaBAATb MaKeTbl MOKa He
NONYYUT NOATBEPXKAEHNE U MOKA HE OTMPABUT CTOJIbKO MAKETOB, CKOJIbKO YKa3aHO B AAHHOMN
HaCTpOWKe.

1pas
2 paza
3 paza
4 paza
5 pas
o pas
7 paz
KonKM4ecTBo NepenoBTOPOE NakeTa:
9 paz
10 paz
11 pas
12 paz
13 pas
14 pas
15 paz

MowHoCTb nepepatumka (He oTob6parkaeTcs B pexmme «[1poCcTom») — peryampyeTcs
MOLWHOCTb nepefaTyMka YyCTPOMUCTBA MNpu oOTnpasBke naketoB B ceTb LORaWAN. [aHHas
HACTPOWMKa MOXET 6bITb M3MEHEHA CEeTbIO, eC/IM BKtoYeH anropntm ADR.

2dBm
5 dBm
8 dém
14 dBm
20 dBm

CkopocTb nepenayu (He oTobpaxaeTcs B pexmme «[1pocTom») — perynmpyeTcs CKOpOCTb
nepenayn, Ha KOTOPOWM YCTPOWCTBO 6yaeT nepenaBaTb mnakeTbl B ceTb LORaWAN. [JaHHas
CKOPOCTb MOXET ObITb MISMEHEHA CEeTbIO, €C/IM BKtOYeH anroputm ADR.

DRO SF12BW125
DR15F11BW125
DR2 SF10 BW125
S—
DR4 SF3 BW 125
DRSS SF7 BW 125
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BKNAOKA «BETA SH-02»

=) .

Bknanka «Bera SH-02» conep>XmT HaCTPOMKM NOAKMNOYEHHOTO YCTPOMCTBA.

N B

B

E2a

o n w T

Texylwee coCToOAHME

WMMnynecos Ha exoge 1: o
WMnynscoB Ha Bxone 2: a

CocTtoaHue LTE-Monema: CRALLAA PEXIM

|||. WHbopMaLma L?Ra HacTpotiki LoRawW AN T”Eera 5H-2

One Wire

1-wire TeMnepaTypa 1:

1-wire TeMnepatypa 2:

1-wire TEMNEpaTYPa b:
1-wire TemnepaTypa 7:

1-wire TemnepaTypa 8:

a
a
a
a

Azbik: | Russian =

-

0
0
1-wire Temnepatypa 3: 0
0
0

KauecTeo curHana LTE-moaema: 99 . .
1-wire Temnepatypa 4 1-wire TemnepaTypa 9:
3apan baTapeu: 99
1-wire TemnepaTypa 5: 1-wire TemnepaTypa 10: 0
ALM1, B: 0.01
ALMZ, B: 0.01 Pexum a6Toa0DaENeHMA AaTHMKOB: Beikn | MeperiioquTe pexmm asToqodasneHms

MpUHYAMTEMBHD ChOPMMPOBETE MaKeT ¥AanuTe BCE AaTHHKK

HacTpoiiku mHTepdeica HacTpoliki oxpaHe!

Pexum Bxona 1: CxpaHHEIR =
OTNpaEnATE TpeBokHoe cooblenre No BXoLy 1 MpM: | 3aMbIKaHuK =
Peum BxXoaa 2: MMy AECHENR -
OTNpaBEnATE TPEBOMHOE Co0BLWEHME Mo BX0AY 2 MPM: | 3EMaIKEHIN
Pewum paboTel 1-Wire/RS-485 (ModBus): | 1-Wire -
HacTpoliky CoegMHEHIA HacTpotitus MQTT yepes LTE
TexXHoONarvAa NepeaaYy AaHHbIX: LTE &
Band 1 || Band 3 Band 5 MQTT brocker IP: |89.159.133.233
Mcnonb3yeMsIe NONOCs! Y&CTOT!
Band 8 Band 20 Band 28
Mepuon ciopa LaHHL: 15 MuHYT = MQTT brocker part: | 1884
Mepyon nepenady AaHHBIX: 30 MuHYT -
MQTT topic name: |glassy
Yacosoi nosc: UTC+07:00 >
APM: |m2m. beeline.ru _
MQTT dient name: |ATDD-1
Username:
Password: HauaTb coeauHeHe Yepes MOTT
IP npaTokon: IPv4 -
HacTpoiikn Modbus
SlaveID: |0 Baudrate: 115200
L. DYHKLMA: Mone Appec: a CuMTaHHbIE AaHHbIe: Ox0000
7L PYHKLMA: Mane Agpec: (0 CyMTaHHER AaHHEe: | 0x0000
5t DYHKLMA: Mone Appec: |0 CuMTaHHBe gaHHse:  |0x0000
4, PYHKLMA: Mone Agpec: (0 CyMTaHHEe AaHHee: | 0x0000
5 DYHKLMA: Mone Appec: |0 CuMTaHHBe gaHHse:  |0x0000
&, PYHKLMA: Mone Agpec: (0 CyMTaHHEIe AaHHee: | 0x0000

Tekylwee cocTosiHMe — OTOobparkaeT TeKyllume MapameTpbl YCTPOMCTBA — KOJINYECTBO
MMMYNbCOB Ha LUNMOPOBBLIX BXOAaX, COCTOsHNE LTE-moaema n ka4ecTBO CUrHana, 3apsa 6atapen
M COCTOSIHME aHaNOrOBbIX BXOLOB.
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KauectBO curHana LTE-mopema oTobpaxaeTcs B nonoce 3HaveHun ot O go 31 npwu
HanM4My CBA3N, a 3Ha4YeHre 99 o3HavyaeT oTCcyTCTBME CBS3W. [ToapobHee B TabnuLe:

3HayeHue B nporpamme KauvecTtBo curHana, abm
0 -113 n meHee

1 -111

2..30 -109...-53

31 -51 unn 6onee

100 -116 n meHee

101 -115

102...190 -114...-26

191 -25 n 6onee

KHonka «[MpunyantenbHo copmMuUpoBaTb NAKET» - MPU HAXKATUU Ha KHOMKY YCTPOMUCTBO
cobupaeT NoKasaHMs Co BCex MHTepdencos, POpMUPYET NAKET M MOMELLAET ero B YePHbIN ALLNK.

One Wire — HaCTpOMKM MNOAKTOYEHMS BHELLHMUX AATYMKOB TEMMEPATYPbI M X MOKa3aHMS.
[lna no6aBneHnst aTyMKa B CUCTEMY HEOBXOAMMO BKIKOUYUTL PEXMM aBTOAO06aBNEHNS. [aTunkam
6ynyT NPUCBOEHbI HOMEPA B TOM MOpPSIAKE, B KOTOPOM mMx noakntodanu. Nocne nepekntoyeHms
peXnMa aBTOAOBABNEHMS B MONOXKeEHUE «BKka», YyCTPOMCTBO OCYLLECTBASET MOWCK Ha LWMHE
HOBbIX AATYMKOB. OB6HAPYXKMB HOBbIN AATYMK, YCTPONCTBO AOGABASET €ro B NMamsTh U PEXNM
aBTOAO6ABNEHNS AaBTOMATMYECKM MEPEBOAUTCS B MNONOXeHMe «Bbikn». YTo6bI [06aBUTH
CnefyrowmMn aTynkK, HEOO6XOAMMO CHOBa BKJIOUUTH pexurma aBToaob6aBneHus. Bce aatymkm
MOXHO YAaNnNTb 13 NaMSATU KHOMKOWM «YAanuTb BCE AAaTUYUKM».

HacTponku nHtepdenca — no3BoNSET HACTPOUTb TUM KaXKAOro BXOAa — UMMYJIbCHbIN UK
OXPaHHbIN, a TakxKe BbIbpaTh pexxm Bxoda 1-Wire/ModBus. Ecnu BbibpaH 1-Wire, TO HaCTpoOMnKmM
ModBus HepocTynHbl, ecnn BoibpaH ModBus, To HacTpomnku 1-Wire n gaT4nkoB TeMnepaTypsbl
HeLOCTYMHbI.

HaCTpOVIKM OXpPaHbl — MO3BONIAET HACTPOUTb PEXMM Cpa6aTbIBaHMﬂ OXpPaHHbIX BXOO40B —
Mnpn 3aMblKaHNI OXpaHHOl7I Lenun, npu pasmMmbikaH1mn NJin B obounx Ciydadx.

HacTponkn coeguHeHuss — rpynna napamMeTpoB, KOTOPblE MO3BONAOT MNPOU3BECTU
HAaCTPOWKY MepuoLOB COOpa M Mnepefayvm MOKa3aHUM, U 4YaCOBOrO MOsiICa, a TakKXKe BblbpaTb
TEXHONOIMIO Nepesaymn AaHHbIX U pexnm moaema ans LTE.

YacoBol nosc 3apaeTcs Ansg NOACTPOMKN BHYTPEHHMX YaCOB YCTPOMCTBA.

[Moka3zaHus GUKCUMPYIOTCS MO BHYTPeHHMM 4Yacam ycTtpowmcTtBa B 00:00, ecnu 3apaH
nepmnop c6opa AaHHbIX 24 vaca, B 00:00 n B 12:00, ecnmn nepurog 12 4acoB n Tak ganee. Bce
MOKa3aHWs XPaHATCS B MaMATV YCTPONCTBA A0 CeAyloLero ceaHca CBs3u.

MNepuvon nepenavm AaHHbIX MOXKET paBHATLCS 5, 15, 30 MuHyTam, 1, 6, 12 1 24 vacam. [Npu
BbIXO[E Ha CBSA3b YCTPOWCTBO HaYMHAeT OTMPAaBAATb NaKeTbl C MOKA3aHMSAMM, HAYMHAsS C CaMoro
paHHero. KoOHKpeTHOEe BpemMsa nepefayn OaHHbIX HE MOXET ObiTb 3a4aHO, OHO OMnMpeAenseTcs
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Cy4YanHbIM O6PaA30M A5 KAXAOrO YCTPOMCTBA BHYTPU BbIBPAHHOTO Nepmoa nepenaym AaHHbIX
C MOMEHTa NOAKMOYEHNS K ceTn. Hanpumep, 6bi1 3a4aH nepuod nepenayvm aaHHbix 30 MUHYT, a
YCTPOMUCTBO 6bIN10 3anyuleHo B 16:40 no BHYTPEeHHWMM Yacam ycTpowncTBa. [lpu cnyyarHOM
noacyeTe, yCTPONCTBOM 6bIN10 Ha3HavyeHO BpeMs 16:41 ang nepefayn nakeTta B NOJy4acOBOM
nepuop ¢ 16:40 no 17:10. Takum 06pa3oMm, NakeTbl C AAHHOIO YCTPOMCTBA OyAyT nepefaBaThCs
B16:41,817:11,817:41, B 18:11 n Tak fanee kaxaple 30 MUHYT NO BHYTPEHHMM YacaM yCTPONCTBA.

Mpwn nepenave gaHHbIX No TexHonornm LoRaWAN, Heo6XoaMMO yunTbiBaTb HACTPOMKM
NOATBEPXKAEHMS OTNPABKM NakeToB. ECnn napameTp «3anpalmBaTb NOATBEPXKAEHMNED
BK/IIOYEH, TO MOJEM byAeT OTNPaBAAaTb CEAYIOWMM NaKeT TObKO MOCAE MONYyYEHNS
NOATBEPXKAEHMS O AOCTaBKe Npeablayero. Ecnn Takoe noaTBEPXKAEHNE HE NOSTyHYEHO nocne
BbIMOJSIHEHUS YKA3aHHOMO B HACTPOMKax KONMYECTBa NEPENOBTOPOB NAaKeETOB, MOAEM
3aBeplUaeT CeaHC CBs3M 4O Cneayowero no pacnmcaHuio. MNpmn 3TOM yCTPOMCTBO NPOAOMKAET
CcobupaTb AaHHbIE COMTACHO Nepmnoay COopa AaHHbIX M 3anMMCbiBaTb B NaMsTb. HenepeaaHHblie
MNakeTbl OCTalOTCH B NaMSATM paaAMoMoaeMa A0 ClefytoLero CeaHca CBsA3N.

Mpw BbIKIIOYEHHOM NapamMeTpe «3anpallnBaTb NOATBEPKAEHNEY», MOAEM OTMNPABASET B
CeTb BCe HaKOMMNEHHbIE MaKeTbl MO MOPSAKY C CAMOro paHHero 4O CaMoro NocCaenHero.
[MpoBepKM LOCTaBKM MaKETOB B TAKOM pexmme HeT. HenepeaaHHbIX MakeTOB B MaMATH
YCTPOMCTBA HE OCTAETCS.

e Mpn nepepayve paHHbIX No TexHonormn LTE NB-loT nakeTbl oTnpaBnsioTCcs C
noATBEP)XAEHMEM MO YMOJYAHUIO U ISTOT NapamMeTp W3MEHUTb Henb3s.
KonunyecTtBo nepenoBTopos 5.

TexHonorusa nepeaayum gaHHbix — LTE nnn LoRaWAN.

Hactponikn MQTT uyepe3 LTE - HacTpowky, HEO6XOAMMblE [N OCYLLeCTBAEHUS
coenmHeHus yepes LTE moaem.

KHonka «Ha4yaTtb coeanHeHue yepe3 MQTT» - NO HaXXaTUO Ha KHOMKY MPOUCXOAUT
MHULMALMA BHEOYEPEAHOrO ceaHca cBa3n yepes MQTT 6pokep.

HacTtpounkn Modbus - pasgen conepXmT HaCTPOUKU AN YTEHUS AAHHbIX MO MPOTOKOY
MODBUS c ycTtponcTsa, noakntoyeHHoro Kk SH-02 no nHtepdency RS-485.
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B naHHOM pasgene onucaH BMA COObLEHNS, OTMPaBASeEMOro pagnomoaemom Bera SH-02 B
ceTb LORaWAN u NB-IoT.

MOJEM BETA SH-02 NMEPEAAET CJIEAYIOLWWME MAKETbI B CETb LORAWAN

B nonax, cocrTosiliMx U3 HECKOJIbKUX 6alT, MCnosb3lyeTcs NOpSAoK
cnepoBaHus little-endian

1. TMakeT C TekyWMMUM NOKa3aHMaMK, nepenaeTcs perynapHo Ha LoRaWAN nopt 2

Pa3smep B 6amnTax

OnuncaHune nong

Twn paHHbIX

1 6ant Twn nakeTa: uint8
01 — ecnn ncnonssyetca 1-Wire
09 — ecnu ncnonesyetcs ModBus
1 6anT [MpuumHa GOPMUPOBaHUS MNaKeTa: uint8
1 — no BpemeHy,
2 — Mo TpeBore Ha Bxoze 1,
3 — Mo TpeBore Ha BXoAe 2,
4 — No KOMaHfe C KoHpUrypaTopa
1 6anT 3apsn 6atapen, % uint8
4 6anTa Bpemsi c60opa AaHHbIX, NepenaBaemMbiX B JAHHOM uint32
nakeTte (unixtimeUTC)
1 6anTt TemnepaTypa npoueccopa, °C int8
20 6ant [TOKa3aHUa eCATU BHELWHUX JAaTYMKOB TeMrnepaTypbl, intl6
0,1°C uintl6
VInn nokasaHusa oecsaTy cuymMTaHHbIX pernctpos ModBus
4 6anTa KonnyecTBo MMMyibCoOB Ha LUMGpPoOBOM Bxoae 1 uint32
4 6anTa KonnyecTBo MMMyibCoOB Ha LUNGpPoBOM Bxoae 1 uint32
2 6anTa 3HayYeHne HanpsSXXeHnsa Ha aHanoroesom exoge 1, mB uintl6
2 6anTa 3HayeHne HanpsXXeHnsa Ha aHanoroBom Bxoae 2, MB uintl6

2. NakeT € 3anpOCOM KOPPEKTUPOBKM BPEMEHMU, NepenaeTcs OAnH pa3 B CyTkn Ha LORaWAN

nopt 4

Pasmep B 6antax OnmncaHue nons

Twn paHHbIX

1 6anT

Twn nakeTa, Ang aHHOro nakerta = 255

uint8

4 6aviTa

Bpems pagmomMoiemMa Ha MOMEHT nepeiadym NakeTa
(unixtime UTQC)

uint32

Mocne nony4yeHUs NakeTa JaHHOIO TUMa NPUIOXKEHWE MOXET OTMNPaBUTb PAAMOMOLEMY
MnakeT C KOPPEKTUPOBKOM BPEMEHMU.

26

‘ PeBu3una N206 ot 06.07.2020




Bera SH-02 / PykoBoLCTBO No akcnyaTaumm @ Beaa

A B C O N1 10O T

MOJEM BETA SH-02 MPUHUMAET CINEAYIOWWMNE MAKETbI MO LORAWAN

1. TlakeT c KOpPPeKTUPOBKOWM BpeEMEHU — NepenaeTcsa npunoxeHnem Ha LoRaWAN nopT 4

Pasmep B 6anTtax OnucaHue nons Twnn paHHbIX
1 6anT Twn nakeTa, ANg aHHOro naketa == 255 uint8
8 6anTt BennumHa B cekyHOax, Ha KOTOPYIO HYXHO int64

CKOPPEKTUPOBATb BpeMs. MOXeT 6biTb MONOXUTENbHOM
N OTpULLATENBHON
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O®OPMAT COOBLEHWSA NMPU OTNPABKE HA MQTT BPOKEP

Ecnu B KauecTBe TeXHONOrMU rnepenayn ncnonbdyetcsd LTE, TO nepefaya ocyLecTBigeTcs
no MQTT npoTtokony. Heob6xoaMmMo nponmcath B HAaCTPOMKax YCTPOMUCTBA agpec M nopT
cepBepa Ha KOTOpbIN 6yayT OTNPaBASTb AAaHHbIE, STV HACTPOMKM 3a4at0TCa B KOHPUrypaTope. B
KayecTBe cepBepa (MpuMemMHOM CTOPOHbI) AOMKeH BbicTynath MQTT 6pokep. Heobxoanmo
nponucaTb B HACTPOMKax YCTPOMUCTBA agpec M nopT 6pokepa. Kpome TOro, Heo6xoammo
nponucaTb UMS TOMMKA Ky[a OCYLLECTBASETCH MyOAMKALMS AaHHbIX, U, UMS KIMEHTa — UMS NOA4,
KOTOPbIM YCTPOUCTBO 6yAET NyO6AMKOBATb AaHHbIE. DTW HACTPOMKM 3a4at0TCH B KOHPUrypaTope
B pasgene «Hactpomkm MQTT uyepe3 LTE». [nga TOro, 4tobbl yBMAETb OTMPaBEHHbIE
YCTPOMUCTBOM AaHHbIE, HEOHBXOAMMO Pa3BEPHYTb Ha KaKOM-MOO MEPCOHaIbLHOM KOMMbOTEPE
MQTT 6pokep 1 NOANNCATLCS KaKUM-TMOO npunoxxeHnem Ha MQTT 6pokepa.

YcTtponcteo SH-02 oTnpasngeT coobllieHne Ha cepBep B TEKCTOBOM Buae, B dopmaTe
JSON, npumep coobLieHnst NpUBEAEH HNXKE.

{

"Message”{
“firmware”:"SH-02 v0.1.4",
‘num™:1,
"date":"1.3.19",
time"."8:43:27"

I3

"LBS"{
"TAC":"9C8D",
"CID"."0856831D",
"ACT™:"9",
"MCC":"250",
"MNC":"99",
"SQ""21”

3

"CellStatus"{
"EARFCN™:1240,
"PCID":354,
"RSRP":-775,
"RSRQ™":-108,
"RSSI":-716,
"SNR":247

I3

"Telemetry"{
‘reason”:"time”,
"date™"1.1.17",
“time":"0:0:5",
"bat™:99,
“pulsel™O,
“pulse2™:0,
"ADC1":8,
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"ADC2"8,
"temp":28,

‘onewire™[28.2, 27.9,28.3,0,0,0, 0,0, 0, 0],

PacwwndpoBka nonemn coobLeHmns:

Message — pasnen coaepXmT MHGOPMaLMIO O TEKYLLEM COOBLLEHUN.
firmware — Ha3BaHMe 1 BEPCUS MPOLLUMBKN YCTPOMCTBA
num — HoMep COObLLEHMST OTNPaBNeHHOro mogemom SH-02
date — gata oTNpaBKM COOBLLEHMS
time — Bpems oTnpaBky COOBLLEHMUS

LBS — pa3nen copepxut nHopmaumio 0 napameTpax 6a3oBOM CTaHLMK, Yepe3 KOTOPYIO
BbIMOJSIHEHA OTMpPaBKa
TAC, CID, MCC, MNC - ngeHTudukaTOpbl 6a30BOM CTaHLMM
ACT- texHonorus goctyna (9 — LTE Cat.NB1)
SQ - ka4yecTBO cUrHana OT 6a30BOM CTAHLMN

CellStatus — pazgen copgepxmT MHOOPMALINIO O COCTOSIHUN CETU
EARFCN — HoMep paano4acTOTHOro KaHana (abConoTHbIN)
PCID - ¢m3unyeckumin agpec cetu
RSRP — mouwHoCTb BXOAsILLEro curHana
RSRQ - kauyecTBO BXxOAsLLErO CHUrHaNa
RSSI| — nHankaTop cuibl BXOASALWEro CUrHana
SNR — oTHOLWeHWe curHan/wym

Telemetry — pasagen conepxuT cobpaHHble AaHHble (AaHHble OAHOM 3aMMCK YCTPOMCTBA)

reason — NpuyMHa Nepenayvm nakeTa

date — nata c60opa AaHHbIX

time — Bpemsa c60opa AaHHbIX

bat — 3apan 6aTapeu

pulsel — konNM4eCTBO MMMNYNLCOB Ha UMMYJbCHOM Bxoze 1

pulse2 — KONMYeCTBO MMMYNLCOB Ha MMMYJIbCHOM BXOAE 2

ADC1 - HanpsyxeHMe Ha aHanorosom Bxoze 1

ADC2 - Hanps»keHMe Ha aHanoroBom Bxoze 2

temp — TemnepaTypa npoueccopa

onewire — Temnepatypa 10 gaTynkoB NoAKMOYEHHbIX K 1-Wire

modbus ? — aaHHble MonyyeHHble Mo MHTepdency RS-485 C MoaKNOYEHHOro
MODBUS yctpowncTsa (10 3HaueHun 16 6UTHbIX perMcTpoB)

2 Ecnn BrkntoyeH MODBUS, To 3Tu faHHble 6yayT NpUXOOuUTb BMECTO AaHHbIX onewire n Hao6opoT
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Mopaembl Bera SH-02 [O/MKHbI XPaHUTLCA B 3aBOACKOW YMAaKOBKE B OTaMIMBAEMbIX
nomelleHnax npm temnepatype oT +5°C o +40°C 1 OTHOCUTENBHOW BNAXXHOCTW He 6onee 85%.

TpaHCNOPTMPOBaHME MOAEMOB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB Ha
ntobble pacCcToaHMa Npm TemnepaType oT -40°C go +85°C.
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7 KOMINEKT NMOCTABKW

YCTPONCTBO NOCTaBASETCS B CnefytoLlen KOMieKTaumm:

YHuBepcanbHbiM Mmogem Bera SH-02 — 1 wr.
AHTEHHa — 2 WT.
batapes 6400 MAY — 1 nan 2 wt.®

MacnopTt — 1 wrT.

3 KonmuecTBo NOCTaBAEMbIX 3/1IEMEHTOB MUTAHNSA 3aBUCUT OT ycnosvuh 3aKa3a
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[apaHTUNHBIM CPOK Ha YCTPOWCTBO COCTABMSAET 5 NeT CO AHA NPOLAXKM.

N3roToBuTens 06s3aH NPefoCTaBUTb YCYr MO PEMOHTY WM 3aMEeHUTb Bblllealee 13
CTPOS YCTPOWCTBO B TEYEHME BCErO rapaHTUIMHOMO CpoKa.

MoTpebutenb 06s3aH CobN0AaTL YCNOBUS U NMPaBMia TPAHCMNOPTUPOBAHUS, XPaHEHWS U
3KCMAyaTaumn, yKasaHHble B JaHHOM PyKOBOACTBE MOJb30BaTENS.

FapaHTUIMHble 0653aTeNbCTBa HE PACMPOCTPAHAOTCS:
- Ha 2N1eMEHTbI MUTAHNS YCTPOWCTB;

- Ha YCTPOMCTBA C MEXaHNYECKMMMU, INEKTPUYECKMMUN N/UAN NHBIMN NOBPEXAEHUSIMU U
fedekTaMn, BO3HUKWMMM MNPU  HAPYLUEHMU YCNOBUMA TPAHCMOPTUPOBAHUS, XPaHEHUS WU
aKCnayaTaumu;

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

- Ha yCTpOl;lCTBa CO clieaaMun OKNCIEHNA N Jpyrnx npm3HakoB NnornajgaHuA XNOKOCTEN
B KOpnycC mn3aoenns.

Mpw BOSHUKHOBEHWM FAPaHTUIMHOIO CNy4as, cnefyeT 06paTUTbCS B CEPBUCHDBIN LLEHTP MO
apgpecy:

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

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

PykoBoacTtso no akcnnyataumm © OOO «Bera-AécontoT» 2019
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