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Bera CN-23 / PykoBOACTBO MO 3KCMayaTaLmm

HacToswee pyKOBOACTBO PacnpOCTPaHAETCs Ha CHETUMKM MMy nbcoB Bera CN-23-232
n Bera CW-23-485 (panee — cyetumkm mmnynbcos) npoussoactsa OOO «Bera-A6contoT» U
onpepenseT NOpPsSAOK YCTAHOBKM M MOAK/IOYEHNS, @ TaKXKe COAEPKMUT KOMaHAbl YNPaBAEHNS U
onucaHune ¢yHKLMOHaNa.

PYyKOBOACTBO MpeAHa3HayeHO [ANd ChneuuanmcTtoB, O3HAKOMIJIEHHbIX C MpaBuiamMm
BbIMO/IHEHUS MOHTaXHbIX PAabOT B O6AACTU PA3IMYHOIO 3NEKTPOHHOIO U 3NEKTPUYECKOro
060pYyA0BaAHNS U UMeoLWMX |l rpynny No 31ekTpo6e30nacHOCTU.

3anpeLeHo ncnosibzoBaHMe Npubopa Npu Nt06biIX HEMCNPABHOCTAX
B cnyyae BO3HMKHOBEHMS HEUCNPaBHOCTU HEO6XOAMMO CBfi3aThbCA C
TeXHUYECKOM NoAAEPXKOM NpousBoauTens

B uenax npeaoTBpalleHNa BO3IMOXHbIX TPaBM N/MNn NONOMKM O60pyﬂ,OBaHl/lﬂ nepen
HaCTpOVIKOl;I n 3KcnnyaTa|_w1el?1 HaAaCTOATEJIbHO peEKOMEHAYETCA N3YYUTb pasgen
«PekomeHaaumm no 6e30nacHoOwm SKCryatTaunm».

OOO «Bera-AbcontoT» cCcoxpaHdeT 3a COb6oM MnpaBO 6€3 MnpeaBapUTEIbHOIO
YBEAOMJIEHUS BHOCUTb B HAaCTOsiLLee PYKOBOACTBO WM3MEHEHMWS, CBSI3aHHbIE C YNyYlLIEHNEM
060pyOBaHMS 1N MPOrPaMMHOroO ob6ecneyeHus, a TaKkKe Aas8 YCTPaHEHUS OMneyaToK U
HETOYHOCTEMN.
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Bera CN-23 / PykoBOACTBO MO 3KCMayaTaLmm

HA3HAYEHUWE YCTPOMCTBA

CyeTumk mmnynbcoB Bera CKM-23 umeeT aABa BapvaHTa WCMNOJIHEHWUS, OTAMYaloLLMECS
TONbKO BUAOM MHTepdenca obMeHa JaHHbIMU:

@ Bera CN-23-232 c nHTepdencom RS-232;
@ Bera CN-23-485 c nHtepdencom RS-485.

Bera CW-23 npepHasHavyeH AON1S BbINOJHEHUS CYETA WMMIMYJIbCOB, MPUXOAAWMX Ha 2
HE3aBMCUMbIX BXOAA, C NOCNeAYIOWNM HAaKOMIEHMEM U nepefaden 3Ton MHGOPMaLMKN B CeTb
LoRaWANE®.

YcTponcTtBo Bera CU-23 MOXET MPUMEHSITLCA B Ka4eCTBE OXPaHHOro 6/10Ka - BCe ero
BXOZbl MOTYT ObITb HACTPOEHbI Ha MCMOJIb3OBaHME B KAYECTBE OXPaHHbIX.

CYyeTumMK UMNYNbCOB WCMOMb3yeTCs COBMECTHO C /MobbiIMK  NpubopaMn  y4yeTa
KOMMYHa/bHbIX PECYPCOB M MPOMbILLNEHHBIM O60pYyAOBaHMEM C MHTepdencamm RS-232, RS-
485, WA UMNYNbCHBLIMU  BbIXOAAMMK, TaKUM KakK BOLOCYETUYMKW, 3DNEKTPOCYETUMKM,
TennocyéTumkn. CU-23 mMoxeT paboTaTb B pexmme Mpo3payvyHOro pagmokaHana, Mmoo
CaMOCTOSTENIbHO OMNpalUMBaTb NPUOOPLI y4eTa.

O60py,D,OBaHl/Ie, noaaepXmBaeMoe B peXXmMe CaMOCTOATEJIbHOIo Ornpoca.

Mepkypuin 20X
Mepkypumn 23X
SHepromepa CE102M
Mynbc CTK-15-M RS-485
Mynbcap (TennocyeTHmK)

@ ® @ @ ©

MrUTaHWe cHeTYMKa MMMYNIbCOB OCYLLECTBASETCA OT CETU NEePEMEHHOrO TOKa, a B C1y4asx
nepe6oeB MoAavu dHEepPrum CYETYMK MMMYSbCOB AaBTOMATUYECKM MepenaéT Ha nuTaHue oT
PEe3epBHOro akKyMynsTopa.

[ J
2 O6opypoBaHMe ¢ MMNyAbCHbIM Bbixogom Tuna NAMUR He nopgaepxnBaeTcs

AJITOPUTM PABOTDI

Bera CW-23 paboTaeT B CrefyoLlemM pexmme:
«AKTUBHbBIN» - PabOUnI PEXNM YCTPONCTBA.

YcTtponcTteo Bera CH-23 noanep»xmBaeT ABa cnocoba akTmeaumm B cetu LoRaWAN® —
ABP n OTAA. BbibpaTb OAMH 13 CNOCO60B MOXHO C MOMOLLBIO MpunoxeHus «Vega LoRaWAN
Configurator» (cM. «PykOBOACTBO MOJIb30OBaTENS» HAa MPOrpaMmy).
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) A s coon T Bera CN-23 / PykoBOACTBO MO 3KCMayaTaLmm

Cnoco6 ABP. lNocne noakntovyeHns nuTaHna YCTPOMCTBO Cpa3ly HavyMHaeT paboTaTb B
pexXmme «AKTUBHbBINY.

Cnoco6 OTAA. llocne nopayn NUTaHUS YCTPOWCTBO HAYHET OTCYET CyYamHOro
MHTepBana BpeMeHu OT 1 CekyHAbl OO 5 MUHYT, MO UCTEYEHWIO KOTOPOro MPUCTYMUT K
OCYLLECTBJIEHMIO MOMbITOK MPUCOEANHEHNSA K CETH.

Mpy  HEOOXOAMMOCTM  MEPEMNPUCOEOMHEHUS K CEeTU WU MHULMMPOBAHMUSA
BHEOYEepeHOro CeaHca CBA3nN, HEOHXOAMMO NOAHECTU MArHUT K AaTUYMKy Xonna Ha 10 cekyHa.
YCTPOMCTBO OCYLLECTBUT TPM MOMbITKM NPUCOEAUHEHNS K CETU B 3a4aHHOM MPU HAaCTPOMKE
4aCTOTHOM AMana3oHe.

Mpwn nonyYyeHUn NoaTBepP)KAeHUs akTuBaumm B ceTn LoRaWAN®, ycTponcTBo noaact
CUTHaN MHAMKATOPOM (CBeYeHME B TeueHMe 5 CekyHA) M NepenaeT B pexmnm «AKTUBHbINY. Ecaun
BCE MOMbITKN OKAXYTCS HEYAAYHbIMU, CHETYMK MMMNYIbCOB NPOAOIKNT HAKOMIEHNE AAHHBIX U
OyaeT OCyLLEeCTBAATb NOMbITKM NPUCOEANHEHNS K CeTK pa3 B 1 vac.

YCTPONCTBO GOPMUPYET MaAKET C TEKYLLMM COCTOSSHUEM C HACTPaMBaeMbIM MeEPUOLOM
OT 5 MUHYT OO 24 4acoB. [1akeTbl COXPaHSAKTCA B MaMsTb YCTPOWCTBA U NepefatoTcsa npu
oyepenHOM ceaHce CBs3M C ceTblo LORaWAN®,

[Toumepsi

Ecnn nepuopn cobopa [OaHHbiX paBeH 24 4yaca, TO POPMUPOBaHME TMakeTa OyaeT
ocyuwectenatbcs B 00.00 no BHYyTPEHHWM YacaM YCTPOWCTBa.

Ecnn nepuopn c6opa aaHHbix 12 yacos, To B 00.00 n B 12.00, 1 Tak ganee.

[MNepuoa nepenayn AaHHbIX MOXET HacTpamBaTbCs OT 5 MUHYT A0 24 vacos. [pu BbiIxoae
Ha CBf3b YCTPOWCTBO HAaYMHaeT OTMNPaBAsATb MaKeTbl C MOKa3aHUAMMK, HayMHasi C CaMoro
paHHero. KOHKpeTHOe Bpems nepefayun AaHHbIX He MOXET 6biTb 33[aHO, OHO onpenenseTcs
Cly4aHbIM O6pPa3OM AN KKAOro YCTPOMUCTBA BHYTPW BbIGPAaHHOrO nepuoaa nepenavm
[aHHbIX C MOMEHTa NOAKJIIOYEHNS K CETH.

lMonmep

3agaH nepuon nepenavm aaHHbix 30 MUHYT, @ YCTPOMCTBO 6b110 3anyuieHo B 16:40 no
BHYTPEHHMM 4YacaM YyCTPOWCTBa. [1py ciy4alHOM nmoacyeTe, YCTPOMUCTBOM ObI1IO Ha3Ha4veHOo
BpemMs 16:41 ana nepenaym naketa B nosydacoson nepuon ¢ 16:40 go 17:10. Takum o6paszom,
nakeTbl C JaHHOro yCTPOMCTBa 6yaAyT nepenaBaTtbca B 16:41, 8 17:11, B 17:41, B 18:11 n Tak nanee
Kaxxable 30 MUHYT MO BHYTPEHHMM YacaM YCTPOMCTBA.

Bpems BHYTpPEeHHWMX 4YacCOB YCTaHaBAMBAETCS ABTOMATUYECKM MPU MOAKIKOYEHUN K
ycTpomncTsy vyepe3 USB-UART, no paanokaHany FSK vnm ¢ nomoubito MAC-KOMaHAbI.
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Bera CN-23 / PykoBOACTBO MO 3KCMayaTaLmm ) oo T

OYHKUMOHAI

CueTumk umnynbcoB Bera CH-23 sBngetcsa ycTponctBom knacca C (no knaccnumkaumm
LoRaWANE®) n obecneumpaeT cienyowmi GyHKLUMOHAN:

@

@

@

@

@

nuTaHue ot cetn 230 B (ycTponcTeo knacca C LoRaWAN®)

paboTa B pexume npo3pavyHoro paamokaHana LoRaWAN® <-> RS-232 wnu
LoRaWAN® <-> RS-485

CaMOCTOSTENIbHbIN ONPOC BHELIHEro 060pyA0BaHMSA Mo npoTtokony ModBUS RTU

CaMOCTOSITENbHbIN onpoc BHELWHEro o6opyﬂosaH|/m MO1b30BaTE/IbCKMMU
KOMaHOJaMMn

CaMOCTOSATENbHbIN OMPOC NPUOOPOB yyeTa MO MPOTOKONAM NMPOn3BOAUTENEN (CM.
CMNCOK MOAAEPKMBAEMOro 060pyAOBaHMS)

nopnepxxka ADR (Adaptive Data Rate)
noanepXKKa OTMPaBKKM MakeTOB C MOATBEPXAEHMEM (HAaCTpanBaeTCs)

BO3MOXHOCTb NepeKNtoYeEHNA BXOJ0B B PEXNM «OXpaHHbII;I» Anga nogknto4veHms
BHELWHWMX OAaTYMNKOB MPOTEYKN, OXPaHHbLIX aTYNUKOB N T. .

BbIXO/l Ha CBA3b NMPU CpabaTbiBaHMM OXPAHHbIX BXO0B
N3MepeHme TeMnepaTypbl

HacTpomrka yepe3 UART-unTepdenc mnm FSK pagmokaHan ¢ nomouwbto Vega
LoRaWAN Configurator

PEe3ePBHbIN MCTOYHMK MUTaHWUS (aKKyMynsTop)
BHELLHAS aHTEeHHa
CBETOAMOAHAs NHAMKALMS

KOpMycC, yAO6HbI AN MOHTaXa B pacnpenenmTesbHble WUTbI

MAPKMUPOBKA

MapKl/lpOBKa yCTpOl;lCTBa BbIMOJIHEHA B BUAE HAKIEMBAEMOWN ISTUKETKMU, KOTOpas

COAEPXKNT:

®
®
®

o]

HavmeHoBaHWe U3nenuns;
DevEUI;
Mecsu n ron BbiNyCKa U3aenms;

3HaKku cepTndmnKaumu.

DTUKETKa pacrofiaraeTcs B TPEX MeCTax — Ha Kopryce yCTPOMWCTBa, B MacrnopTe U Ha
YyMaKOBOYHOM KOPOG6Ke.
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KpOMe TOro, Ha yl'laKOBOLlHOVI KOpO6Ke pacnonaraeTca AOOMNOJIHNTEJIbHaA 3TUKETKa,

coaepyalas:
® VIHGOpMaLMIO O BEPCUM BCTPOEHHOMO NMPOrPaMMHOro o6ecneyeHus;
©® QR-KkOH, B KOTOPOM COAEPXATCS K/OYM aKTMBaLMM YCTPOMCTBA B CETU

LoRaWANZ®, nata Nnpom3BoACTBa U Apyrne naeHTUOUKaTopbl.
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Bera CN-23 / PykoBOACTBO MO 3KCMayaTaLmm

XAPAKTEPUCTUKWN YCTPONCTBA

OCHOBHBbIE
BXxoZbl MMMNYybCHble / OXpPaHHbIe o 2
MakcurmanbHas 4YacToTa BXOAHOMO CUTHaa 200 Iy
NHTepdenc RS-232 nnn RS-4851
NHTepdenc ana noaknovenms K K UART, paanokaHan FSK
[ana3oH paboynx TemnepaTtyp -40..4+85 °C
BCTpOeHHbIN faTunK TeMnepaTypsl na
LORAWAN®
Knacc yctponcrtea LORaWAN® C
YacTOTHbIE MJiaHbl, NOAAEPKAHHbIE MO RU8B68, EU868, KZ865, npon3BOnbHbIN
YMOJTHaHUIO
YacTOTHbIE MMiaHbl, LOCTYMNHbIE MO 3aKa3 IN865, AS923, AU915, KR920, US915
Cnoco6 aktnBauum B cetn LORaWAN® ABP nnn OTAA
Mepwrop c6opa AaHHbIX 5,15, 30 MmnHyT, 1, 6, 12 nnn 24 yaca
[Mepwnon nepenayvm faHHbIX 5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
Twn aHTeHHbI LORa BHELUHAS
YyBCTBUTENBHOCTD -138 dBm
JanbHOCTb paAnOCBA3M B MAOTHOWM 3aCTPOMKeE 0O 5 KM
JanbHOCTb PaanoOCBA3M B CE/IbCKON MECTHOCTM 00 15 Km
MoLWHOCTb NepefaTymka No yMONYaHUIO 25 MBT (HacTpavBaeTcs)
NMATAHUE
HanpsxeHwne nutaHuns 230 B yactotom 50 'y
Pe3epBHbI akKKyMYNSTOP Li-Pol, 200 MAy, 3,7 B
Hanps»eHwe 3apsaaa 42 B
BpemMsi 1O NONHOM 3apsaku He MeHee 6 YacoB 6ecnepebonHOM
NoAa4YM OCHOBHOIO MUTAHMS
KOPMYC
Pasmepbl kopnyca, He 6onee 97 x 66 x 29 MM
Kpennexne CTSXKKaMM K onope, Ha DIN-peiky,

HaCTeHHOe

! onumoHanbHO

PeBu3ma N2 06 o1 11.06.2026 Y 9



HACTPOWMKN MO YMONYAHUIO

NMAPAMETP

YacTOTHbIM nnaH
Cnocob6 akTuBaLMKM B CETU
ABTOMATMYECKOE YMNpaBleHEe CKOPOCTbIO

3ar|pau.|v|BaTb noareepxgeHme

3afepyKa OTKPbITUS MEPBOro NPUEMHOro
okHa (Rx 1 delay)

3agep)kKa Ha noaTeBep)aeHne
npucoeanHeruns kK cetu (Join accept delay)

KonnyecTBO NepenoBTOPOB OTMPABKM
CkopocTb

MoLwHOCTb NepefaTymka

Mepunopn nepenayn AaHHbIX

Mepunopn co6opa AaHHbIX

Yacosow nosc

Bxoabl paboTatoT B pexunme

Pexnm onpoca BHELIHEro ycTponcTBa

CKopoCTb MHTepdenca
buT paHHbIX

YeTHOCTb
CTonoBbIX 6UT

TanmayT OTBeTa BHELLUHEro yCTPONCTBA

Bera CN-23 / PykoBOACTBO MO 3KCMayaTaLmm

RU868
OTAA
BKJIIOYEHO
BbIK/IIOYEHO

1 cekyHna

5 cekyHA

1

DRO

14 nbm

24 vaca

24 vaca
UTC +00:00
MMMYIbCHbIN

3HAYEHWNE

OMpOC BbIKOYEH (TONMBKO NPO3PaYyHbIit

paauoKaHa)

9600

8

HeT

1

1000 mc

Ona nsmeHeHuns HaCTpoeK yCTpOl;lCTBa HEO6XOAMMO MOAKIOYUTLCS K HEMY C NOMOLLbIO

nporpammbl «Vega LoRaWAN Configurator». Bol MmOxeTe ckavaTb €€ Ha cawTe B pasgene
«[MporpammHoe obecnevyeHne», TaM >KEe HaxoAMUTCS PYKOBOACTBO MO paboTe C
KOHPUrypaTOpOM. [1epenTun Ha CTpaHuLLy NPOrpammel.
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Bera CN-23 / PykoBOACTBO MO 3KCryaTaumm )

3 PABOTA C YCTPONCTBOM

BHELWHWW BN YCTPONCTBA

Yctponcteo Bera CWM-23 npenctaBneHO B He6OMbLWOM MAACTUKOBOM  KOpPMycCe,
CKPYYEHHOM Ha Wypynbl € kpenneHem nog DIN-penky.

KOHTaKTHbIE Pa3béM A5
KJIEMMbI NoaKMOYEHUS
aHTEHHbI
OTBEepCTUS ONs
KPeCTOBbIX LLYPYNoOB
@ 2 MM X 8 MM
cBeToAMOAHANA
NHOMKaLNS
0603HaveHmne
Knemm ans
NOAKOYEHMS

nuTaHuga 230 B

DIN-perKa C MOHTa)XXHbIMU
OTBEPCTUAMM @ 3 MM U
KpenneHne K Hen

PeBnana N2 06 ot 11.06.2026 ‘ 11



Bera CN-23 / PykoBOACTBO MO 3KCMayaTaLmm

' BHumaHue! 3anpelwieHo nopknioyatb YCTPOWUCTBO

BCKpPbITOM Kopnyce.

K cetn 230 B npwu

12

pasbem ans
NOAKNOYEHMS
nepemMblukn ans _l_. KOHTaKTHble
BKIIOYEHMS ‘ KNemMMbl
TEPMMUHaNbHOro pa3bém ans
pe3ncTopa nogaum
nuTaHns 5B Ha
UART
nnaTy
CBETOAMOAHbIE
AC/DC NHAMKATOPSI
npeobpasoBaTeb
KOHTaKTHblE KNEeMMbI AN

co B f %Eolﬁ
8B ampfa
é?-

[[e=

LNaTumK Xonna _l_.
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OMMNCAHWMNE KOHTAKTOB

|_|pl/l MNOAK/TKOYEHUN CHETHNKA MMIYIbCOB K BHEWHMM yCTpOVICTBaM cnegyet ydnMTbiBaTb
BHYTPEHHIOK CXEMOTEXHUKY €ro MMMY/bCHbIX BXOA40B, MPMBEOEHHYIO HUXKE.

VCC
Mpynna | 1 MOm
KOHTaKTOB | MCU
RS -

MUMMYNbCHBIRA!
Bxof

CPLV P

CueTurk umnynbcoB nmeeT 10 KOHTaKTOB, MOAPOOHOE OMUCAHNE KOTOPbIX MPUBEAEHO B
Tabnuue:

KOHTAKT OMMNCAHUE

Tx (A) RS-232 TX (RS-485 A)
Rx (B) RS-232 RX (RS-485 B)
GND 3emMnd
GND 3emMnd

IN2 VIMNynbCHbIN BXOL 2
GND 3emMns

IN1 VIMnynbCHbIM Bxop, 1

IOna nogknoveHms RS-232 nnn RS-485 ncnonbiyetcs 3emns GND rpynnbl koHTakToB RS.

B cyeTumke MMNyNbCOB MPUCYTCTBYET HACTPaMBaEMbIM  GUALTP  MMMYbCOB
(aHTnape6besr). [ns KakAOro MUMMY/AbCHOrO BXOAA MWMEETCS BO3MOXHOCTb HACTPOWUTb
napameTpbl: MUHUMAaNbHAasA AAUTENbHOCTb MMMYbCa U MWUHUMANbHASA AUTENbHOCTb May3bl
Mexay. [oacyeT MMNynbCoB ocyllecTBaseTcs ang yactot go 200 lu.

MMI'IyJ'IbCHbIe N OXpPaHHbl€ BXOObl MOTYT ObITb HaCTpO€Hbl Ha CYUTbiIBaHUE
3aMblKkaHusa (no ymonanmo), Pa3MblkaHUA BXOO4OB WM U TOro U Apyroro
OAHOBPEMEHHO
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I/]MI'IyﬂbCHble BXOAbl CHETYMKa WMMMNYNbCOB TMO3BONAKOT MOAK/IKOYATb Uenn COo
cneayroumnMmm TmnamMmm 3aMblKatoLLNX KOHTaKTOB!:

® TEepKOH;
@ MeXaHM4YecKas KHOMKa;

@ «OTKPbITbIV KOJIIEKTOPY.

l O6opypoBaHMe ¢ MMNyAbCHbIM Bbixogom Tuna NAMUR He nopgaep)xnBaeTcs

nOﬂﬂpHOCTb MMEET 3Ha4YEHNE TOJIbKO AJ14 LLENMUN C KOTKPbLITbIM KOJIJTEKTOPOMM.

C6poc mokasaHWM MMMNYNIbCOB Ha BXOAaxX MPOU3BOAMUTCH yepe3 npunoxeHune «Vega
LoRaWAN Configurator» nm6o nyTémM nOoAHEeCEHNs MarHuTa K JaTymky Xoana Ha
ycTaHoBneHHoe Bpems (cm. JATHUK XOJI1A).

MNynbCHble BXOAbl MOTYT ObITb HACTPOEHbI AN MCMOb30BaHNS B pexmnme «OxpaHa»
yepe3 npunoxeHne «Vega LoRaWAN Configurator». B Takom cnyyae yCTPOWMCTBO He
ocyllecTBnseT NOACYET MMMNYNbCOB 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.

MakcrmManbHas BO3MOXHasa 4acToTa reHepaunm TpEBOXHbLIX NMaKETOB — pPa3 B 1 CeKyHAay.

OMNCAHWME KOHTAKTOB And nOoAKIOYEHNA OCHOBHOTIO NUTAHNA 230 B

BHumaHume! 3anpeweHo nopknw4vatb YCTPOMCTBO K cetu 230 B npwm
BCKPbITOM KOpnyce.

KOHTaKTHblE KeMMbi .
NS NOAKJIIOYEHUS —l_. 0603HavyeHne
nutaHna 230 B f '—'.” — KNeMM Lns
’ MOAK/OYEHUS
nutanmna 230 B
KOHTAKT OMMNCAHUE
N Pa6o4ynin HOMb
L Pa6ouuni nposog (pa3a)
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HACTPOWKA MMMYJIbCHbIX BXOLOB

Mpy NOAKAYEHNN K MPUOOPAM YYeTa C UMMYJIbCHbIM BbIXOAOM HEOHBXOAMMO YYUTbIBATD
OCO6EHHOCTM WMMyNibCa KOHKPETHOro Tuna npubopa y4veTa: Apebesr, MWUHUMAalbHas
LNNTENbHOCTb MMMYbCa M May3bl. [ng 3TOro HEO6XOAMMO CHSTb XapaKTEPUCTUKM MMMYbCa
ocumnnorpadoM UM NONYyYNTb MHPOPMALIMIO OT MPOU3BOAMTENS NPpUBOpPa yyeTa.

B cueTumke MMMynbCOB peann3oBaH CneunanbHbii NPOrpamMMHbIN GUILTP MMIMY/IbCOB
(aHTnapebesr). PunbTp NpeacTaBneH ABYMS HACTPOMKAMU IS KaXAOro MMMYbCHOrO BXOAA
(cm. pasgen 4, Bknagka «HacTporkmny). PacCMOTpUM OCO6EHHOCTU HAacTpoek dunbTpaumm ans
Pa3HbIX MMMYbCHbIX BbIXOLOB.

1. MexaHW4YeCKn MMMYNbCHbLIN BbIXOZ,

O6bIYHO MEXaHWNYECKNI MMMYNbCHBIN BbIXOL B MPUGOpax y4eTa peannsoBaH Ha repkoHe,
HO 3TO MOXET 6bITb 1 KHOMKA UKW ApYyras MexaHuKa. [naBHas npobaema Takmx BbIXOAOB — 3TO
Ape6e3r KOHTAKTOB. B MOMeHT cnafja m dpoHTa BO3HMKAET MHOXECTBO [LOMONHUTENbHbIX
NMMYNIbCOB, KOTOPbIE HE HYXKHO YYMTbIBaTb B nojcyeTe. Kpome Toro, AIMTENbHOCTb MMMy bCa
nnaBaeT M 3aBUCUT OT TeKyllero pacxofa npuéopa y4eTa. s KOpPPEeKTHOro noncyeTa
HEO6XOAMMO  OMPeAenuUTb  MUHUMAaNbHYIO  AJAUTENbHOCTb  MONIE3HOrO  UMMy/Jbca U
MUHUMaNbHYIO May3y Mexay Mone3HbiIMM WMMyNbCaMuU (BCe 4YTO MeHblle — Apebesr).
MonyyeHHble 3HaYEeHNs HEOH6XOAMMO 3a4aTb B HACTPOMKAX CHETUYMKA UMY SIbCOB.

MunHUManbHaa ANUTENbHOCTb MONE3HOIO UMMYNbCa — 3TO AJINTENIbHOCTb MMMYJbCa,
KOTOPYIO BblAAET NMPUOOP yyeTa Ha MakCHMMabHOM pacxoae (MakCUMasbHbI PacxXo yKasaH B
nacnopTte Npubopa yyeTa). Ta AIMTENbHOCTb HE BK/IKOYAET BpeMs Ha Apebesr. MMHUManbHYy o
ONUTENBbHOCTb May3bl MOXHO 3a4aTb PaBHOM MUHUMAJIbHOW LJIMTENbHOCTU MMMY/bCa WIn
6onbLle, ecnm HeobxoanMo. O6bIYHO May3a Mexay UMMybCaMm Ha MOPSLOK BblLLE.

MuHUmMansHanA MuHKUmMansHanA
ANAUTENBHOCTE ANATENBHOCTE
HMnynkLCa naysel
npebesr npe6esr npebesr time
2. DNEKTPOHHbBIN UMMYNbCHbIN BbIXOA,

Y 31eKTPOHHOrO MMMYAbCHOrO BbIXOAa OTCYTCTBYET Apebe3r (BbIXOA TUMa OTKPbIThIN
KONNEKTOoP). Takom BbIXOA O6bIYHO MMeeT GUKCUPOBAHHYIO AUTENbHOCTb MMMYyNbCa. YTOOb
CYETYMK UMMYJIbCOB 3aPUKCUPOBAJ MMMYNbC HEOOGXOAMMO 3a4aTb B HACTPOMKAX MUHUMATbHYIO
LJNTENbHOCTb MMMYyJ/ibCa MeHblUe, YeM daKTUYeCKas OAUTEeNbHOCTb UMMYybCa, BblAaBaemMas
NpMOOPOM yueTa.
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MuHWManeHaA MuHKManeHanA
ANNTENbHOCTE LAUTeIBHOCTE
MMMyNbCa naysbl

time
3. [MoMUMO  dunbTpauum MMMNYNbCOB MO ANUTENbHOCTU Nay3bl U WUMMyAbCa B
CYETYMKE MMMNYJIbCOB MNPEeLYyCMOTPEHA BO3MOXHOCTb GUAbTPaLUN UMMYbCa MO PGPOHTY U
cnafy. [lng petanbHOM HACTPOWKM cnefyeT o6paTuUTbCa K rpynne napameTpoB dukcauumm
MMMYNbCOB Ha BXxoAax. [JOCTYMHbl 3HaYeHMs: "No 3aMblkaHMIO" (MO cnady), "Mo pa3mbikaHMo” (MO
OPOHTY) UM "MO 3aMbIKaHUIO U Pa3MblKaHWUIO".

VIMNynbCHble BXOAbl CYETYMKA MMMYNLCOB MO YMOJIHAHMIO HAaxoOATCs B COCTOSIHUM
NOTMYECKON eanHULbl (Pa3OMKHYTbI). ECan mpomn3BeCTM 3amMblkaHWE OAHOro M3 BXOAOB Ha
koHTakT GND, TO npon3onaéTt cnaj cCurHaaa 4O COCTOSAHUS NOrMY4eCcKoro Hyns. [Npun HacTpowke
duKCaumm UMNyabca Mo YMONYaHUIO (MO 3aMbIKaHWIO) TaKoM UMMy bC OyAET MOCYMTAH.

Cnap cvrHana $poHT cMrHana

fime
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NMOAKNKOYEHUE TEPMUHANIbBHOTO PESNCTOPA

Ha nnaTte yCTponCTBa YCTaHOB/JIEH TEPMUHAasbHbIN PE3NCTOP HOMUHaNom 120 Om,

KOTOprl7I Mo YMOJIHaHWIO HE aKTUBEH.

Ins akTmBaymm TEPMUHAJIbHOIO PE3NCTOPa HYXXHO YCTAaHOBUTbL MEPEMbLIYKY Ha Pa3beEM

X5 Ha nnaTe.

TepMUHanbHbIM PE3UCTOP NCMNONb3yeTCs ANS 3alMTbl OT MOMEX Ha AIMHHOM NnHUKM RS-
485, N0O3TOMY €ro MMeeT CMbIC/T aKTUBMPOBaTb Npu AnnHe nuHmnm 100 n 6onee MeTpoB.

pa3beM a4 NoAKNOHYEHNA

nepemblYKmn oS | A
P A 00 T -

X5

BKIIOYEHNA . nﬁ

-
o=

TEPMUHAIbHOIO HEEEARE ="
pesncTopa &
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MHONKALWNA YCTPOWUCTBA

yCTpOl;lCTBO MMEET TP CBETOANOAHbLIX MHOAMKATOPA, PAaCNONOXEHHbLIX Ha MJjiaTte.

18

( ) o =
e Rk or
— g [Frieh oo
)} @Iﬁl =(EBEEE

RT1

CUTHAJT MHOWUKATOPA

KOpOTKl/Ie BCTMbILLKW XXENTOro
CBETOAMOOHOIO NHAMKATOpPa

Tpw BCMbIWKKM NO 1 cek xenToro
CBeTOAMOLHOrO UHAMKATOpPa

OfHa oNvHHas BCMbllKa B TeYeHne 3
CEK XXEeNTOro ceetToamnoaHoro
MHONKaTOPa

OpHa peakad BCrbllKa XeNTOro
CBETOAMNOOHOIO NMHAMKATOpPA

[TOCTOSSHHOE CBEYEHMNE XENTOrO
CBETOAMOOHOIO NHAMKATOpPa

BcrbIlwKM cnHero ceetToanoaHoro

nHOnKaTopa

[TOCTOSSHHOE CBEYEHMNE 3e/1EHOIO
CBETOAMNOOHOIO NHAMKATOpPAa

cBeTOAMOOHbIE
MHOWKaTOPbI

3HAYEHWE
MoeT nogkmoueHme k cetn LoRaWAN®

[MonbITka NpUcoeanHEHNS OKOHYMNACh
Heynavewn

YCTPOMCTBO yCMeLwHO NPUCOeaNHEHO K
CETW 1 B aKTVBHOM pexxmme

Mepenava naketa B ceTb LORaWAN®

YcTpomncTteo nogkatodeHo no UART mnm
FSK

loeT npouecc nepefayn aHHbIX NO
nHtepdemncy RS-485 nnn RS-232

YCTPOMCTBO Noak/oyYeHo K cetn 230B
nnu paboTaeT OT Pe3epPBHOro
aKKyMyiIToOpa
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B cnyyae HeycnewHor nOMbITKA MNPUCOEAUHEHUS K CETU YCTPOMNCTBO
NPOAO/MKNT HAKOMNEHMe [AaHHbIX U 6yAeT OCYLECTBASATb MOMbITKA
NPUCOeaMHEHUS K ceTu pa3 B 1 4ac

OATHUK XOJINA

YCTPONCTBO OCHALWEHO AaTYMKOM XOna.

A

pacnonioxeHue
[aTymka Xonna

JONUTENBbHOCTb BO3AENCTBUA MATHUTA PE3YJIbTAT

AKTMBaLMS NOAKTIOYEHMS K
1 cekyHAa YCTPOMCTBY Yepes paanokaHan FSK
nnn nHtepdenc UART

3 ceKyHAb! [MpucoenmHeHWe K ceTun

10 cekyHA C6pocC MMnynbLCoB
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PAONOKAHAJ FSK

Ons nokanbHOro 6ecnpoBOAHOIO MOAK/OYEHUS K MEPCOHAIbBHOMY KOMMbIOTEPY B
YCTPOWCTBE PEaANM30BaHO NEPEKIIOYEHNE MexXay pexnmamu moaynsaumm LoRa n FSK, 1o ecTb
peanu3oBaH paavokaHan FSK. [nga opraHu3aumMm Takoro nOAKMOYEHUS UCMNOMb3YETCS
pononHutenbHoe yctponcTteo «Bera FSK Dongle», koTopoe noakntodaetcs Kk USB-nopTy
KomMnbtoTepa. ns 4TeHus M M3MEeHeHUs MNapaMeTPOB CYETUMKA MMMYNbCOB WCMOMb3yEeTCs
nporpamma «Vega LoRaWAN Configurator».

NOAKTIOYEHNE CHETYNKA UMMNYNTbCOB K MEPCOHAJIBHOMY KOMIbIOTEPY

PanmnokaHan FSK no3sonsgeT opraHn3oBaTbh NOKaibHOE 6€CnpoOBOAHOE (A0 HECKObKMNX
[eCATKOB METPOB) MOAK/IOYEHNE K CHETUMKY ANS1 YTEHUS U UBMEHEHMS €rO NapaMeTPOB.

Ons nogkntoyeHms no FSK notpebyeTtcs:

@ ycTtponcTBo «Bera FSK Dongle», koTopoe nogkntovaeTtcs kK USB-nopTy nepcoHanbHOro
KOMMblOTEpPA;

@ knoy FSK, KoTopbin MHAMBUAYANEH s KaXA0ro yCTPOMCTBa U coaepxmntca B QR-koae
Ha HaK/IeVBaeMOW 3TUKETKE BMeCTeE C K/ltoYaMu akTuBaummn B cet LoRaWAN® u apyrumm
naeHTUdUKaTopamm.

[MopsaAoK MOAKMOYEHNS, CNeayOLWnNI:

1. MopknounTtb «Bera FSK Dongle» k USB-nopTy komMnbloTepa.
2. 3anyctutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKy «[MOAKIOUYNTLCA» B MEHIO C/EBA.

MporpaMma aBTOMAaTUYECKM Pacno3HAeT TUM YCTPOMCTBA U MEHIO BbIGOpa YCTPOMCTBA
CTaHET HEaKTUBHbIM.

£ Bera LoRaWAN kongpurypatop 1.0.58 - O X

BEE a 1tFsK dongle ——

A B C O N W T

WHbopMawa of yeTpolicTee HacTpoliku
Peatim:

Moaens ycTpoicTEa: Bera F5K dongle
Bepaua MO: FSK dongle 0.1

SrkcnepT - YacToTHEIA nnaH: RUB53 s

Monens ycTpoiicTEa

e |i| OBHOBHTE MPOLMBKY MOWHOCTE NepegaTHuKE: 14 dBm S

COMs5 G CoeguHEHHE

.:f MogKnoqMTECA

Jﬂonmmumbr_‘a K YCTPOMCTEY YAANEHHD Yepes FSK

X OTKAKUMTECA

4. HaxaTb KHOMKY «[1ofly4nTb HACTPOUKM» U Y6eAuTbCs, YTO YaCTOTHbIM MnaH
COBMAZaET C YaCTOTHbIM T[JIAHOM YCTPOWMCTBA, K KOTOPOMY TMIaHUpYyeTCH
noakntoyeHne no FSK.

5. HaxaTb KHOMKY «MOAKNOUUTLCS K YCTPOUCTBY YAaNneHHo vyepes FSK».

6. B nosBumBLUeecs OKHO BBeCTU KoY FSK Hy>KHOro cuétymka n HaxxaTb «OK».
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Cd

F MoaknounTecn k ycTpoicTey yepes FSK *

BeeauTe KNnkod AnA NogknoqYeHHaA: IIID-DD-DD-DEI-DEI-DD-DD-DDl

a4 Cancel

7. TlogHecTn MarHuT Ha 1-2 cekyHAbl K AaTuMKy Xosna YyCTPOMUCTBA MM AOXAATHCS
aBTOMATMYECKOro NoAK/MOYEHUS (YCTPONCTBO aKTUBUPYET paamokaHan FSK pa3 B age
MUHYTbI).

Mpon3sonaeT NoAKMOYEHNE K YCTPOMCTBY, Kak eCin 6bl OHO 6bI10 MoaKtoYeHo no USB,
TOJILKO B MEHIO CJleBa MOSABUTCA OKHO C napameTpamm FSK cBasn. Bce HacTpowku
BbIMOMHAOTCS, Kak U npw USB nopknoveHun, C MCNonb3oBaHMEM KHOMOK «[lonyynTb
HaCTPOWKN» U «[TPUMEHUTb HACTPOMKMY.

B MOMEHT aKTMBHOro ceaHca CBfI3 C UCMOJIb30BaHNEM paauokaHana FSK,
nepepada pAaHHbix B ceTb LORaWAN® 6yper HepocTynHa. Ecnn 6binu
M3MEHEHbl HACTPOMKU YCTPOMCTBA, OHO HAYHET npoueaypy permcrpauum B
CeTu 3aHOBO, Cpa3y MNocJsie TOro, Kak ceaHc paboTbl ¢ nporpammon «Vega
LoRaWAN Configurator» 6ypeT 3aBepLueH.

~o

NOAKTIOYEHNE CHETYNKA UMMNYTbCOB K NEPCOHAJIbBHOMY KOMIMbIOTEPY YEPE3
BET'A USB-UART NMPEOBPA3OBATEJb

Bera USB-UART npeo6pa3oBaTenb NO3BONSET OPraHM30OBaTh MPOBOAHOE MNOAKIOYEHME
K CYETYMKY MMMYAbCOB AN YTEHWS W M3MEHEeHUs ero napameTpoB. [na noaknouveHus
HEeO6X0AMMO NpeaBapuUTeNbHO YCTaHOBUTb Apamneep ans COM-nopta MCP2200 nnn CP210x,
KOTOpPblE MOXHO HalTW Ha CanTe B pa3aene «3arpyskm».

BHumaHue! lpn noaknoveHUU cyYeTYMKa MMMYJ/IbCOB K MEPCOHasibHOMY
KOMMbIOTEPY HEO6XOAMMO OTK/IOYUTb YCTPOMUCTBO OT nuTaHmsa 230 B u
NoAKNAOYNTb NUTaHue 5 B.

[ns nookntoyeHus noTpebyeTcs:

® ycTponcTteo «Bera USB-UART npeo6pazoBaTenby, KOTopoe nogkatodaetcs Kk USB-nopty
MNepCOHaNbHOrO KOMMbIOTEPA;

[MopsaaoK MOAKMOYEHNS, CNeayOLWnNI:

1. MoakntounTb «Bera USB-UART npeo6pasoBatenb» kK ceppnucHoMy UART-pa3beMy Ha
nnaTe yCTpoOMCTBa
2. [MopknounTb K YyCTPOUCTBY NMnTaHme 5 B
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UART

nutaHwe 5B

MoaknounTb NpeobpasosaTtesnb K USB pasbeMy nepcoHanbHOro Komnbtotepa
3anycTtutb nporpammy «Vega LoRaWAN Configurator»

B nporpamme «Vega LoRaWAN Configurator» B MeHIO CneBa MepeKItounTbCs B
PEXMM «3KCMEPT», BbiIbpaTb MOAESNb YCTPOMUCTBA M Ha3HavyeHHbIn COM-nopT.
AkTuumposaTtb MHTepdenc UART nogHeceHnemM MarHmTa Ha 1 cekyHAy

[Tocne 3Toro HaxaTb KHOMKY «[10AKIIOUNTLCA.
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PEKOMEHOALIMU MO MOHTAXY

[na obecnevyeHns yCTOMYMBOM PaanOCBS3M MexXay 6a30BOM CTaHLMEN U OKOHEYHbIM
YCTPOVCTBOM PEKOMEHYEeTCS U3beratb yCTaHOBKM OOOPYLOBaHWSA B MeCTa, MpeAcTaBnsowme
COOOW HenpeoaonMmble Mperpagbl AN  MNPOXOXAEHUS  PaAMOCUrHaNa, TakMe Kak:
apMUPOBaHHbIE MEPEKPLITUSA U CTEHbI, MOABAJIbHbIE MOMELLEHWNS, MOA3EMHbIE COOPYXEHUS U
KONOALbI, CTajlbHble KOpob6a U T. A,

Mpy pasBopaymMBaHUK CeTU, BKKOYAOLLEN B Cebsd 60MbLIOE KOMMYECTBO OKOHEYHbIX
YCTPOWCTB, HEOBXOAMMbBIM 3TaNOM SIBASETCS BbIMONHEHME PaboT Mo paanonIaHUMPOBAHUIO C
npoBeAeHMEM HAaTYPHbIX SKCMNEPUMEHTOB.

BHMMaHne! MOHTaX YCTPOWMCTBaA AO/MKHbI BbIMOJIHATb CRELManucTbl C
rpynnom no 3N1eKTPO6€e30MNacHOCTH He HUXe I

OTKpbITble KOHTaKTbl KJE€MMHMKa YCTPOMCTBA MNpM 3SKCRJyaTauuu
HaxopaTCs NOA Hanps)XeHnem BennumHom po 250 B, onacHbim ans
YeNIOBEYECKOM XKU3HU. Jltobble NOAKNIOYEHUS K YCTPOUCTBY M paboTbl No
€ro TEeXHMYECKOMY OOBCNYXXMBaAHMIO MPOU3IBOAATCA TOJNBKO NpwU
OTK/IIOYEHHOM MUTAHUMN.

Mepen HavyanOM MOHTaXHbIX PAaboT Heo6XxoAMMO y6eauTbCs, YTO Ha
060pyAOBaHUM YCTAaHOB/IEHA NOC/IEAHSAS BepCcus NPOLUMBKA

Ona OCyLLEeCTB/IEHNA MOHTaXXa MnoHaaobuTCH:

©® OTBEPTKA KPECTOBAK,;

® HOYTOYK.
MoLwaroBbl MOHTaX BbIFISANT CAeayoWMM O6pa3oM:

1. HacTpoWka BCcex yCTPONCTB U MOAK/IOYEHME UX B OOLLYIO CeTb (CM. PYyKOBOACTBO MO
pa3BOpPaYMBAHMIO CETM) — KaK MPaBUIO BbINONHAETCS B oduce.

2. TloAroToBUTb MECTO B LWKady anekTpoobopyaoBaHUs. (KOHCTpyKuUMS Wkada AOMKHA
obecrneymBaTh 3alMTYy KOHTpPO/NEepa OT MOMafaHuMs B HEero Bharu, rpsasm wu
NMOCTOPOHHWX MPEAMETOB).

3. YkpenuTb KoHTponnep Ha DIN-pernky 3awenkon BHM3. ([Mpn pasmelleHnm
KOHTpOANepa cienyet NOMHUTb, YTO NPW 3KCNyaTaunm OTKPbLITbIE KOHTaKTbl KIeMM
HaXOLATCH MO HaMPsHKEeHUEM, OMACHbIM /11 YENOBEYECKOW XU3HW. [JOoCTyn BHYTPb
TaKkMX WKaPOB paspeLleH TONbKO KBaMPULMPOBAHHbBIM CMELMNaNIMCTaM.)

4. TlogkntoyeHmne BCcex HeOOXOAMMbIX MPOBOLOB B KOHTaKTHble knemmbl CI-23.
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5. MMoakntoyeHne aHTEHHbI. (M3NyYatoLWMI SNEMEHT aHTEHHbI CleayeT pa3mellaTb BHe
WKada aneKTpoobopya0OBaAHMS)

BHumaHue! 3anpeweHo nopkniovaTtb YCTpoucTtBo K cetu 230 B npwum
BCKpPbITOM KOopnyce.

6. 3aﬂyCK yCTpOl;lCTBa — nodada NMNTaHna N perncTpauma CHeT4nKa MMMnybCoB B CETU
(aBTOMaTHyeckas nnu I'IyTéM noaHeECEHNA MarHmTa K 4aT4nKy Xonna Ha 10 CeKyH,D,).

pacnosioxXeHne

“—— paTuymka Xonna

/.
8. lNpoBepKa C MOMOLLbIO HOYT6YKA, YTO YCTPOMCTBO YCMELWHO NepeaaeT AdaHHble.

9. MoHTaxx DIN-penkmn mnm apyrom AOCTYMHbIA CMOCO6 KpenaeHUs yCTPOWCTBa Ha

obbekTe.

MnTaHne Bera CU-23 cnepyeT OCyLWecTBNSTb OT CeTeBOro éouaepa, He CBA3aHHOrO
HEeNnoCpeACTBEHHO C MWTAHMEM MOLLHOrO CUMAOBOrO O60pyAoOBaHMA. BO BHewHen uenu
peKOMeHAYyeTCs YCTaHOBUTb BbIK/OYaTENb, O6ECNeUYMBAIOLLNM OTKIIOHEHNE KOHTPOIIEpa OT
ceTW 1 3alMTy OT Neperpy3ku no Toky. CnefyeTt MCNoJib30BaTb aBTOMATUYECKUI BbIK/IOYATEND,
paccumMTaHHbIM Ha ToK 0,5 A, xapakTepucTuka B. lNMnTaHMe Kaknx-nmbo yCTPONCTB OT CETEBbIX
KOHTakToB Bera CWN-23 3anpeLlaeTcs.

Ona obecnevyeHns HALEXKHOCTU 2SNEKTPUYECKUX COEAVMHEHUN  pPEKOMEHAYeTCs
NCNONIb30BaTb MHOTOXMWJIbHblIE MefHble Kabenn, ceyeHnem He 6onee 1 MM2, KOHLbl KOTOPbIX
nepea NOAKAOYEHNEM CNefyeT 3a4UCTUTb U O6NYAUTb UK O6XaTb B HAKOHEYHUKN. 3a4UCTKY
Kabenem HeOOXOAMMO BbINONHATL C TAaKMM pPacyeTOM, YTOb6bI Cpe3 U30AALUM MNAOTHO Npuneran
K KNEMMHOW KONOJKE, T.€. YUTOObl OrOfIEHHbIE YY4aCTKM NPOBOAA He BbICTYMNanu 3a ee npenensi.
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PABOTA CHETYUKA UMIMYJIbCOB B PEXXUME NMPO3PAYHOTIO PAAUOKAHAA

Ons BO3MOXHOCTW MCMONb30BAaHUS CYETUYMKA MMMYJ/IbCOB COBMECTHO C PasivyHbIMMU
NPOrPaMMHbBIMU  KOMMNEKCaMM AUCreTyepmsaumm npubéopoB Yy4€Ta W MNPOMbIWIEHHOTO
obopyoBaHMS B Hero [JobaBfeHa BO3MOXHOCTb pPaboTbl B pPEXMMe MNpPO3PavyHOro
palMoKaHana. B aToM pexurme CYETYMK MMMYNbCOB paboTaEeT W3 Mexay ceTbio LoRaWAN®
N NOAKMOYEHHbBIM BHELHUM NMpunbopom. CK-23 moxeT nonydaTb M3 LORAWAN® ceTu aaHHble,
npeaHa3HayveHHble AN BHELWHero yCTPONCTBA, M 6€3 KaKoOM-1Mb60 06paboTKM NepenaBaTth UX B
nHTepdenc RS-232 mnm RS-485. Ecnm BHelwHee yCTPOMCTBO OTBEYAET Ha 3amnpocC, CYETYMK
MMMYNbCOB MNepenaéTt MoslydeHHble AaHHble O6PaTHO B CeTb, Takxe 6e3 06paboTKW, B BMUAE
OOHOIO UM HECKOJIbKMX NMaKeTOB.

TakuMm 06pa3oM, B peXMMe MNpOo3pavyHOro pagrokKaHana CYETYMK MMMYSbCOB He
dopmMmpyeT 3anpoC W He obpabaTbiBaeT OTBEeT OT npubopa y4véta. O683aHHOCTb
chopMMpOBaTb 3aMpPOChbl M AHANM3MPOBATb OTBETbI MOJHOCTHIO JIOXMUTCS Ha BHeLlHee
npunoxeHue, paboTatollee ¢ Bera CN-23 yepes ceTb LORaWANE®.

Ona obecneyeHns paboTbl YCTPOMCTBA B pPEXMME MPO3PAYHOro padMoOKaHana
HEOB6XOAMMO yCTaHOBUTb cneumanbHoe MO «LoRa MultiCap» n «loT Vega Server» (nM6o nHoe
NpUIOXeHne noaaepxmneatollee paboty ¢ Bera CM-23), KOTOpOe MOXHO CKavaTb Ha canTe
iotvega.com. Tam e Ha CTpaHuLEe MNPUIOKEHUS HAXOAUTCS PYKOBOACTBO MO MEPBUYHOM
HaCTpomnKe paboTbl YCTPOMCTBA B PEXMME NPO3PAYHOro paamMoKaHana.

B Bera CN-23 pexunm Nnpo3pavyHOro pagMokaHana 4OCTYNEH BCeraa BHe 3aBUCMMOCTU OT
HaCTPOEK.

PABOTA CHETYUKA UMNYNTbCOB B PEXUME CAMOCTOSATEJ/IbBHOTO OIMNMPOCA

Bera CWN-23 moxeT paboTaTb B pPEeXMME CaMOCTOSATEIbHOrO OMnpoca tobbIX
NOAKOYEHHbIX MO MHTepdencam RS-232/RS-485 ycTponcTts. ns aToro B nporpamme «Vega
LoRaWAN Configurator» Hy>HO cO34aTb W HAaCTPOUTb HEOOXOAMMbIE KOMaHAbl 3arMpOCOB U
OXWMAaeMbix OTBETOB. [locne 3TOro cyeTYMK UMMYIbCOB HAYHET OMpaLLMBaTb MOAKIKOYEHHbIE
YCTPOMCTBA C 3aaHHOWN NePUOANYHOCTLIO OT 1 0 65535 cekyHA nnm cornacHo CTaHAAPTHOMY
nepuoay coopa AaHHbIX.

MOCKONbKY 3anNpOChl M OTBETbI HACTPAMBAIOTCS BPYUHYIO, CHETUYMK MMNynbCcoB Bera CH-
23 MOXeT OMNpaLUMBaTb NOAK/IKOYEHHbIE YCTPOMCTBA NO NPOTOKOY Yepes nHTtepdenc RS-232
nnn RS-485.

[ns HaCTpPOMKK pexmrma CaMOCTOATENbHOrO OnMpoca HeOBXOAMMO BO BKNaake «Bera
CWN-23232» nnn «Bera CWN-23485» B Bbinagatowem meHio «OnpalwmBaTh MNOAKIOYEHHbIE
YCTPOWCTBA» BblOPATb XXeNaeMbl MyHKT.
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HacTpafikn uHTepdelica
CropocTh: 9600 -
BUT faHHeI: 86uT w7
YeTHoCTb: HeT -
Cronosix GuT: 1 cronesit Gt ~
TaliMayT OTBETa BHEWHErD YCTPOACTEA: 100ms -

ONpaWVBATE MNOAKKOHEHHEIE YCTPORCTEE: Onpoc BeikA.

MNpeaycTaHoBAEHHEIE YCTPOCTED
KomMaHas! ModBus

MpoussonsHii

HaCTPOiKM NEpeaaqM NOKa3aHWH
H3Kmop7 HaCTPoeK.

MEpHOA MEPEAEHM ASHHEIX: 24uaca -
daMMnopT HacTpoek

Mepuon chopa AaHHeNx: 24vaca -

Yacosoit nosc: UTC+00:00 -

¥ MonyumTs HacTpoitkn MeTHA BpEMEHIM ANS NPOSPEYHOD PagHOKaHana

o TDUMEHITE HACTPOIKI =

B pexume camMoCTOATENbHOrO OnNpoca MOXEeT 6biTb 4 BapuaHTa paboTbl. Bo Bcex
PEXMMaxX aKTMBEH «MPO3PadyHbI PagMoKaHan» 1 nepuoamyeckas otnpaska MHGOpMaLMM O
HAKOMIEHHbIX MMMYJIbCAax, TPEBOrax U NPOYMX MapamMeTpoB ycTponcTea Bera C/-23.

CamMOCTOSITENIbHBIN  OMNPOC OTK/tOYEH. B 3TOM cC/iyyae CaMOCTOATENbHbIM OMpPOC
NOLKMOYEHHbIX YCTPOUCTB HE MPON3BOAMTCS.

MNpenyCTaHOBNEHHbIE YCTPOWCTBA. PexuM, MNO3BONSIOWMM HACTPOUTb ONpoc A0 6
YCTPOUCTB MOALEPXMBAEMbBIX TUMOB.

Mepnoa nepeaasi AgHHan: 24 vaca -
Mepuog cbopa aanrisnc 24 vaca -
Uacosoii noac: UTC+00:00 -

MeTki Bpemenn ANA NpespadHere paamekaHana

Hacrpoiika onpoca yerporicts
Mepiypuii 20X

Fa  Qaitnoswiii cepaep
Mepkypuii 23X paclumpeHelil onpec

Aapec srewnero ycrpoiicrea 1:

Agpec BHewwHero ycTpoiicraa 2 nepromepa CE102M paciumpenrifi onpoc

B 3xcnopr Hactpoex Mynbe CTK-15-M-RS-485
Ll Apec Brewnero ycTpoiicTsa 3: pacLumpenribili onpoc

TNenanextpo JIE-2
MYNbCAP

& mnopr actpoex

Apec BHewwnero ycTpoiicTsa 4 pacLumpenribifi onpoc

Appecemewmeroycpelictsas o e + | [] pacumpenrsiii onpoc

olo|o| e e e

& Monyuuts Hactpofiku Agpec enewneroycrpoiictsa® o ~ | [] pacwmpenriviii onpoc

" MpumennTs HacTpoiikn =

ModBus RTU. O6meH gaHHbIMU € nogkatodeHHbIM K C-23 yCTpOMCTBOM NPOUCXOAUT C
ncnonb3oBaHmem npotokona ModBus RTU. [Mpyu HEOBXOAMMOCTM 3TOT PEXMM MOXHO
HAaCTPOUTb, BOCMOJb3OBABLLNCH Knasuwen «1o6aBnUTb HACTPOMKY». B pacKpbIBLUEMCH MEHIO
MOXHO MPOBECTU HACTPOWKY CNeAYIOLLNX NapaMeTPOB:
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OnpaWHEBETS MORKIOUEHHLIE YCTPOiCTER: ModBus -
KoManab!
MpyHyZTEnsHeii onpoc
HacTpoiiu nepes
Mepoa nepenasn AaHHSN: 24vuaca
Meproa cBopa AaHHLIX: 24uaca -
Yacosoit nosc: UTC+00:00
MeTiut Bpererit anA npo3pauHoro paKoKarana
HacTporika onpoca yeTpoiicTe
Slave ID:0 =] ®ymaws: |01 (0x01) Read Col Status * | Data: |
Mask: | |
[Ri3xcnopT Hactpoex | |
3, a
AZathnopT HacTpoex Ecrvt cosrano: | OmpasiTe sece naker + Yeranosurs nepvoa 7, ¢ | 1 Orunariie oTeTa, C: | 1 MeTkuspene | CRC
YRanuT HacTpofiky
¥ MonyunTs HacTpoiiku Floasue HacTpoiiy
W TpUMEHITE HACTPOIM

Slave ID — appec NOAKIOYEHHOIO YCTPONCTBA.
QyHKLMT — PYHKUMS ONpOCa PermcTpoB no npotokosny ModBus RTU.

Data — none, B KOToOpoM cneayeT nponucaTtb PDU cornacHo npotokony ModBus RTU, a
TaKXXe KOHTPOJbHYIO CyMMy, ecnn He ycTaHoBneH dnar CRC B rpynne HacTpoOeK AaHHOro
3anpoca.

CRC — dnar, ycTaHOBKa KOTOPOro pa3pellaeT unu 3anpewaet otnpasky CRC B cocTase
naxketa B ceTb LORaWAN®.

OxupgaHne oOTBETa — MNApPaMETP, OTBEYAOWMM 3a BPEeEMS OXMAAHWSA OTBeTa Nocne
OTMpaBKK 3anpoca. B cnyyae, ecny oTBeT OT MOAK/IOYEHHOrO YCTPOWCTBA He MOCTYnuI B
TeYEHMEe YKA3aHHOro MPOMEeXyTKa BpeMeHu, To B ceTb LORaWAN® oTnpasnseTcs nakeT C
COOTBETCTBYIOLWEN MHbOPMaLMEN.

YcraHoBuTe neprosg — BKNOYEHWE AAHHOMO NMapamMeTpa No3BONSET HACTPOUTL NEPUOL
OTMpPaBKM 3anpoca B MHTepdENC MOAKIIOYEHHOrO YCTPOMCTBa 60/see rMBKO, HeXenn 3To
npennoXeHo B opMaTe CTaHAAPTHbIX MepuoaoB c6opa M nepeayn LaHHbIX.

Mask — Macka KOTOpas HaknaAblBaeTCs Ha OTBET OT NOAKJ/IKOYEHHOIO YCTPOMCTBA.

Pattern — nocnegoBaTeENbHOCTb 6AaMTOB C KOTOPOW CpaBHMBAeTCs OTBET OT
NOLKIIOYEHHOIO YCTPOMCTBA.

MeTtka BpemeHn — dnar, NO3BONSIOWMIN BKIOYaTh B COCTaB MakeTa OTMNPaBASeMOro B
ceTb LORaWAN® mMeTKy BpeMeHMU, B KOTOPYHO 6bl1 MPOM3BEAEH OMNPOC BHELLHErO YCTPOWCTBA.

[Toumepsi
BapuaHT 1 (nonHoe coBnageHume):

B oTBeT Ha 3anpoc, MOAKMOYEHHOE YCTPOMCTBO OTMPABMIO TaKOW MaKeT [HOaHHbIX:
010203040506070809 (9 6aNT faHHbIX)

Monb3oBaTenem nponucaH NaTrepH (Pattern):
019999990506070809 (9 6anT AaHHbIX)
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Monb3oBaTenemM NponmcaHa Macka (Mask):
FFOOOOOOFFFFFFFF (pasmep mackm — 9 6anT)

FF — roBOpuUT O TOM, 4TO 3TOT 6aNT 13 NaKeTa AaHHbIX OT MOAKIOYEHHOIO YCTPONCTBA,
MOMIHOCTbIO CPaBHMBAETCS C NaTTepHoMm (Pattern)

00 — roBOpUT O TOM, YTO ITOT 6ANT HE CPaBHMBAETCA C NaTTepHOM (Pattern)

1011021031041051061071081091
|FFI00100100\FF| FFI FFI FFIFF]
101199199199105 1061071081091

BapuaHT 2 (HeT coBnaaeHus):

OTBeT ycTpomncTBa: 010203040506070809 (9 6aNT AaHHbIX)
Macka (Mask): FFOOOOOOQOFFFFFFFF (pa3mep mackn — 9 6anT)
MaTtTepH (Pattern): 019999990506070101 (9 6aNT AaHHbIX)

101102103104105106107108109|
|FFIO0|001001FF| FF| FF| FFIFF]
0119919919905 106 |07 8K 88 |

Ecsm coBriaso — napameTp, 3HaYeHne KOTOPOro MO3BONIAET ONPeaenuTb, YTO cnenyeT
clienaTb C OTBETOM MOAKMNOYEHHOMO YCTPOMCTBA NOCE CpaBHEHMs C maTTepHoM. OTNpaBUTb

eC/iIn COBMaNo WM He NPOM3BOANTL OTMNPAaBKY. B cnyyae ecnu coBnaaeHus HeT, MakeT B CETb
LoRaWAN® He oTnpaBnseTcs.

[MpOn3BOJbHbLIN. B JaHHOM pexxmme, NoNb30OBaTeNtO NpeanaraeTcs NponmcaTb 3anpochl,
KOTOpble 6yayT OTNPaBAsaTbCA B UHTEPDENC MOAKIKOYEHHOrO YCTPONCTBA C YCTAHOB/IEHHbBIM
nepmnonoMm. lNonb3oBaTeb MOXET 3a4aTh OOYIO NOCNEA0BATENbHOCTb 6ANTOB, YTO MO3BONSET
CaMOCTOSITEIbHO OpraHM3oBaTb PaboTy C YCTPOMCTBOM, MPOTOKON O6MEeHa KOTOPOro He

nogaepxaH B CW-23. [Ingd TOYHOM HACTPOMKM HEOBXOAMMO HaxkaTb KHOMKY «Jlo6aBuTb
HaCTPOWUKY».

OyHKuMoHan napameTpoB  Mask, Pattern wn  gpyrux  aHanormyeH  pexumy
CaMOCTOSITENbHOrO onpoca no npoTtokony «ModBus RTU» (cTp. 18).
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B mnaHHOM pasgene onucaHa nocnenHsst Bepcust NpoTokona obmeHa gaHHbiMu CUN-23 ¢
ceTbto LORaWAN®. Bepcusi mpoToKOona yCTpoOMCTBa OTo6paxkaetca B «KoHpurypatope» BO

BkNagke «MHdopmMaumns».

B nonax, cocroswmx M3 HECKONbKUX 6alT, UCnonb3lyeTcs MNOpsSAoK
cnepoBaHus little-endian

CHETYUK MMMNYJNTbCOB BETA CU-23 MEPEOAET MAKETbBI CJIEAYIOWNX TUTMOB

1. MakeTcC VIHq)OpMaLI,l/lel;l O HaKOIMJIEHHbIX UMMYJIbCaX, TPEBOINax Ha OXpPaHHbIX BXOAaX

MepenaeTcs peryaspHoO uam no cobbiTnio Ha LORaWAN® nopt 2

Pasmep B 6antax OnucaHue nons

1 6anT [MpuynHa Nnepenaym NakeTa
00 — o BpemeHu,
01 — no oxpaHHOMYy Bxoay 1
02 — No oxpaHHOMY BXxo#y 2
21 - NpeBbIlWeH NOPOr Ha UMMYJIbCHOM Bxoae 1
22 - NpeBblleH NOPOr Ha UMMYJIbCHOM BXxoae 2
30 — no 3anpocy
208 - oTKtOYEHME BHELLIHErO NUTaHUA 1 Nepexos Ha
pe3epBHbIN MCTOYHMK
209 - BO30OHOBIEHNE BHELUHETO MUTAHNS

4 6anTa Bpemsa dpopmmpoBaHms nakeTta (unixtime)
1 6ant Temnepatypa, °C
4 6anTa Moka3aHus Ha Bxoae 1 (B 3aBUCHMMOCTM OT TMNa -

YUCNO MMMNYNbCOB, NMMH6O COCTOSHMNE
0 — pa3oMKHyT, 1 - 3aMKHYT)
4 6anTa MNoka3saHns Ha Bxoae 2 (B 3aBMCUMMOCTM OT TuMa -
YUCNO MMMNYNbCOB, NMMH6O COCTOSHMNE
0 — pa3oMkHyT, 1 - 3aMKHYT)

1 6anT 3Ha4YeHKe OCHOBHbIX HACTPOEK (bUTOBOE Nose)

1 6anT 3apsia akKyMynsTopa, %

but 3HayeHune

0 6ut 3anpoc noaTBepXAeHUS nakeToB O - BbIK/IOYEH,
16ut Pexxum Bxoga 1: O — MMnNyNbCHbIN, 1 - OXpaHHbIN
26T Pexxum Bxoza 2: 0 — MMNYJIbCHbIN, 1 - OXpaHHbIN
3,4,5 ouTbl [Mepuopn nepenayn LaHHbIX:
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|3 ==0]4 == 0|5 == 0| - 5 MuHyT
|3 ==1|4 == 0|5 == 0| - 15 MUHyT
|3 ==0]4 ==1|5==0]| - 30 MUHYT
|3==1|4==1|5==0| - 1yac

|3 ==0|4 == 0|5 ==1| - 6 yacos

‘I

Tun gaHHbIX
uint8

uint32
int8
uint32

uint32

uint8
uint8

1 - BKJIIOYEH
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|3 ==1|4 == 0|5 ==1| - 12 yacos
|3==0|4==1|5==1]| - 24 yaca

Pexunm paboTbl MHTepdenca:

|6 == 0|7 == 0| - ToNbKO NPO3PaYHbIN PadnOKaHa
|6 == 1|7 == 0| - onpoc Npn60opPOB y4éTa

|6 == 0|7 == 1| - ModBus

|6 == 1|7 == 1| - NPOM3BONbHbIN

PaCLLIl/ICI)pOBKa OUTOBOrO Mons «3Ha4eHUS OCHOBHbIX HaCTpOEK»

2. akeT € AaHHbIMUK OT BHELLUHEro YCTPOMCTBA ANS PEXUMOB «[1pO3payHbii paamnmoKaHan»

N «[1pOn3BOJIbHbIN»

OTnpaBnsieTcs ycTponcTBoM Ha LORaWAN® nopT 2

Pa3smep B 6anTtax OnuncaHune nong

Tun gaHHbIX

1 6anT [MpuumnHa Nnepenayn naketa 13 - makeT € AaHHbIMKM OT  UINt8
BHELIHEro yCTpOMCTBa 415 PEXMMOB “[1pO3paydHbIn
pagmokaHan” u "[1pon3BOJIbHbIN

1 6anT [MopsaKOBbIM HOMEP HACTPOWKM B KOHGUTypaTOope uint8
(ang npo3payHoro paamokaHana scerga 0. Otcyert ¢

0)
2 6anTa O6Wwmin pasmep NONyYeHHbIX Yepe3 MHTepdenc uintl6
LAHHbIX
1 6anT Pa3mMep LaHHbIX B TEKYLLEM MaKeTe uint8
1 6anT MopsaKoBbIM HOMEpP NakeTa (B Cayyae nepenayn uint8

HECKObKMX MaKEeTOB, KOrAa AaHHble HEe MOMELLaTCH
B oauH. OTcyeT c 0)
1 6ant Oblee KONMYeCcTBO NakeToB uint8

MacCcuB

JNaHHble [1-39 6anT] -

TexHonorus nepegadn AaHHbIX LoRa HaknagpiBaeT OorpaHn4YeHna Ha MaKCUMabHbIN
pasMep rnakeTa, B 3aBUCMMOCTN OT CKOPOCTHU, Ha KOTOpOl7I nepegacTcsd OaHHbIV NakeT. B Cnyyae
€CIn OaHHble, NMoNyYeHHbIE Yepes BHELLUHW VIHTepq)el;lC, HE MOTYT ObITb nepegaHbl B 04HOM
MakeTe, OHU pa36l/lBaPOTCFI Ha HECKOJIbKO MaKeToB, KOTOpPbLIE NepeaatoTcd nocnegoBaTe/1bHO.

3. [lakeT C AaHHbIMU OT BHELUHEro yCTpoOMCcTBa ANna pexmnma «ModBus RTU»

OTnpaBnsieTcs ycTponcTBOoM Ha LORaWAN® nopT 2

Pa3smep B 6anTtax OnuncaHune nong

Tun gaHHbIX

1 6anT [MpuunHa nepenayn naketa 04 - nakeT € AaHHLIMKW OT  UINt8
BHELHEero yCTpomncTea ana pexmnma "ModBus RTU"

1 6anT [MopsaKOBbIM HOMEP HACTPOWKM B KOHGUTypaTOope uint8
(oTcyeT c 0)

2 banTa O6wWwmin pasmep NONyYeHHbIX Yepes3 nHTepdenc uintl6
JAHHbIX

1 6anT Pasmep OaHHbIX B TEKYLLEM NaKeTe uint8

30
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1 6anT

1 6anT
2 6anTa
MacCuB

MopsaKoBbIM HOMeP NakeTa (B Ciyyae nepenaym
HECKOJIbKNX MAaKeTOB, KOrAa JaHHble He MOMeLLatoTCs
B oanH. OTcyeT c 0)

O6bLee KONMYeCcTBO NakeToB

ALpec CTapTOBOro perncrpa

JaHHble [1-37 6anT]

S
)
u

BEeaa

A B C O N ©©O T

int8

uint8
uintl6

4. [NakeT C AaHHbIMU OT BHELLUHEro yCTPOMUCTBA A5 PEXMMOB «[1pO3payHbIv pagmokaHan»
N «[1POMN3BONBHbLIN» C METKOM BPEMEHM

OTnpaBnsieTcs ycTponcTBOM Ha LORaWAN® nopT 2

Pasmep B 6anTax
1 6anT

4 6anTa
1 6ant
2 banTa
1 6ant

1 6anT

1 6anT
MaCcCuB

OnwncaHne nons

MpuumHa nepegaym naketa 05 - nakeT ¢ AaHHbIMKU OT
BHELLUHEro yCTPOWCTBa AN PEXUMOB “T1po3pavHbii
pagnokaHan” n ‘Tpown3BonbHbIN

Bpemsi opmumpoBaHms makeTa (unixtime)
[TopsaKOBbIM HOMEP HACTPOWKK B KOHGUTypaTope
(oTcyeT c 0)

O6wWwmin pasmep NOSyYeHHbIX Yepes3 nHTepdenc
JAHHbIX

Pasmep AaHHbIX B TEKYLLEM NaKeTe

MopsaKoBbIM HOMEpP NakeTa (B Ciyyae nepegayn
HECKOJIbKMX MaKeTOB, KOrAa AaHHbIE HE MOMELLAOTCS
B oanH. OTcyeT c 0)

Obuiee KONNMYECTBO MAKETOB

JaHHble [1-35 6anT]

Tun paHHbIX
uint8

uint32
uint8
uintl6
uint8

uint8

uint8

5. [lakeT € JaHHbIMM OT BHELUHEero yCTpoucTBa 4na pexunma «ModBus RTU» ¢ meTkomn

BPEMEHM

OTnpaBnsieTcs ycTponcTBOM Ha LORaWAN® nopT 2

Pa3smep B 6anTax
1 6ant

4 6anTa
1 6anT

2 banTa
1 6ant

1 6anT

1 6ant
2 banTa
MacCCuB

OnucaHune nons

[MpuumHa nepenadm naketa 06 - NakeT C AaHHbIMU OT
BHELIHEro yCTpomncTea ana pexmnma "ModBus RTU"
Bpemsa dopmmpoBaHumst nakeTa (unixtime)
[MopsaKOBbIM HOMEP HACTPOWKM B KOHGUTypaTOope
(oTcueT c 0)

O6wWwmin pasmep NOSyYeHHbIX Yepes3 nHTepdenc
JAHHbIX

Pasmep OaHHbIX B TEKYLLEM NaKeTe

MopsaKOBbIM HOMeEpP NakeTa (B cayyae nepenaym
HECKONbKMX MAaKeTOB, KOrAa AaHHblE HE MOMELLAOTCS
B oamH. OTcyeT ¢ 0)

ObLee KONNMYeCTBO MAKETOB

ALpec CTapTOBOro perncrpa

HaHHbie [1-33 6anT]

PeBun3ma N2 06 o1 11.06.2026

Tun gaHHbIX
uint8

uint32
uint8

uintl6
uint8

uint8

uint8
uintl6
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6. MaKeT C JaHHbIMM OMNPOCa CYETYMKOB INEKTPOIHEPTUM

OTnpaBnsieTcs ycTponcTBoM Ha LORaWAN® nopT 2

Pasmep B 6anTax OnmcaHme nons Tun faHHbIX

1 6ant MpuumHa nepeaaym naketa 07 - oNpoc cyeTymKa uint8
3NEeKTPO3HEPrnm

1 6anT Tun ycTtponcTsa uint8

01 - DHepromepa 102M
02 - Mepkypuin 206

04 - Mepkypun 234

05 - JleHaHepro

4 6anTa CepuinHbIn HOMep Nprbopa yyeTa uint32
1 6anT PesynbTaT onpoca (1 — ycnex, 0 - owwnbKa) uint8

4 6anTa Bpemsa cHATUS nokasaHum (unixtime) uint32
4 6anTa MokazaHusg, *100 (tapnd 1) uint32
4 6anTa Mokazanums, *100 (tapund 2) uint32
4 6anTa MokazanHums, *100 (tapund 3) uint32
4 6anTa MokazanHusg, *100 (tTapnd 4) uint32

7. akeT ¢ JaHHbIMM OT CYETYMKaA Tenna

OTnpaBnsieTcs ycTponcTBOM Ha LORaWAN® nopT 2

Pasmep B 6antax OnmcaHme nons Tun faHHbIX

1 6ant MpuumHa nepeaayn naketa 08 - onpoc cyeTymka uint8
Tenna

1 6anT Tun ycTponcTsa uint8
03 - Mynbc CTK-15
06 - MNMynbcap

4 6anTa CepuinHbIn HOMep Npubopa yyeTa uint32

4 6anTa Bpems dopmmpoBaHms nakeTa (unixtime) uint32

8 6anT KonnyecTBo NoTpeb/ieHHOW TEMIOBOM SHEPTUM, uint64
BTy*10

4 6anTa CyMMapHbI O6BEM TEMNOHOCTUTENS, N uint32

4 6anTa Bpemsa HapaboTKm, Y uint32

2 6anTa Tekywas TeMnepaTtypa B NogatollemM TpybonpoBoae uintl6
°C*100

2 6anTa Tekywas TeMmnepaTtypa B 06paTHOM TpybonpoBoae uintl6
°C*100

2 6anTa TekyLlwmMin pacxoa TeNIoOHOCUTENS, N1/4ac uintl6

4 6anTa TekyLlWmMin pacxoa TeNIoOHOCUTENS, N1/4ac uint32

4 6anTa MowHocTb, BT uint32

1 6anT Cpepa? (HocuTenb) uint8

2 MNone Cpepa (HOCMTENDb) KOAMPYETCA B COOTBETCTBMM C NpoTokonom MBUS (pasgen npotokona 8.4.1 Measured Medium
Variable Structure)
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8. MMakeT, nepefaBaemMbll MpU OTCYTCTBUM OTBETA OT NOAKIOYEHHOTO NprUbopa yyeTa

Pasmep B 6anTtax OnucaHue nons

1 6anT MpuumHa nepegadm naketa 09 - HeT oTBeTa OT
yCTPOMNCTBa
1 6anT [MopsaKOBbIM HOMEP HACTPOWKM B KOHGUTypaTOope
1 6anT Tun ycTponcTBa
01 - DHepromepa 102M
02 - Mepkypumn 206
03 - Mynbc CTK-15
4 6anTa CepuinHbIn HOMep Nprbopa yyeTa

9. lNakeT, nepepaBaembl MNpU OTCYTCTBMW OTBETa OT YCTPOWCTBA
NONb30BaTENbCKMIA 3aMpPOC

Mepenaetcs Ha LORaAWAN® nopt 2

Pasmep B 6anTtax OnucaHue nons

1 6anT MpuynHa nepepayum naketa 10 - HeT oTBETa Ha
nosnb3oBaTenbCkun nnn ModBus 3anpoc
1 6ant [TopsaKOBbIM HOMEP HACTPOWKM B KOHGUTypaTope
10.

Mepenaetcs Ha LORaAWAN® nopT 2

Pasmep B 6anTtax OnucaHue nons

1 6anT MpuynHa nepenaym naketa 11 - BOCCTaHOBIEH OO6MEH
C YCTPOMCTBOM
1 6ant [MopsaKOBbIM HOMEP HACTPOWKK B KOHGUTypaTope
1 6anT Tun ycTponcTea
01 - DHepromepa 102M
02 - Mepkypuin 206
03 - Mynbc CTK-15
4 6anTa CepuinHbIn HOMep Npubopa yyeTa

Tun gaHHbIX
uint8

uint8
uint8

uint32

Ha ModBus unu

Twun gaHHbIX
uint8

uint8

[NakeT, nepefaBaeMbit NPU BOCCTAHOBNEHMN OBMeEHa C NPUHOPOM y4yeTa

Twun gaHHbIX
uint8

uint8
uint8

uint32

11. MakeT, NnepefaBaeMbI NPU BOCCTAHOBIEHUN OH6MeEHa C MPUOOPOM yyeTa NOCPEeACTBOM

nonb3oBaTeNbCckoro nnm ModBus 3anpoca

Mepenaetcs Ha LORaAWAN® nopT 2

Pasmep B 6anTtax OnucaHue nons

1 6anT MpryrHa Nnepenaym NakeTa 12 - BOCCTaHOBNEH O6MeH
C YCTPOWCTBOM MO MoOJib30BaTENLCKOMY M ModBus
3anpocy

1 6anT [MopsaKOBbIM HOMEP HACTPOWKM B KOHGUTypaTOpe

PeBun3ma N2 06 o1 11.06.2026

Tun gaHHbIX
uint8

uint8
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12. MakeT C paclUMpPEHHbIMM MOKA3aHWSMM SNEKTPOCHETYMKOB
MNepenaetcs Ha LORaAWAN® nopT 2.

LaHHaa PyHKUMSA 3a4aeTCs Yepe3 NporpaMmMy KOHGUrypaTop YCTaHOBKOW YeK-60KCa
"pacLlUMpeHHbI onpoc”.

Pasmep B 6anTax OnucaHue nons Twn aaHHbIX

1 6anT [MpuumnHa Nnepenayn naketa 17 — paclUMpeHHbIM NakeT  uint8
OT 2N1eKTPOCHETUMKOB

1 6anT Tun ycTponcTBa uint8

4 6anTa CepuinHbIn HOMep Nprbopa yyeTa uint32

1 6anT Pe3ynbTaT onpoca: uint8
1 - ycnex
O - Heypaya

4 6anTa Bpemsa cHATUS nokasaHui (unixtime) uint32

2 6anTa HanpsyeHwne, necatkm MB (dpaza 1) uintl6

2 6anTa HanpsxeHwe, necatku MB (daza 2) uintl6

2 banTa HanpshkeHune, necsatku MB (da3za 3) uintl6

2 6anTa Tok, MA (dpaza 1) uintl6

2 6anTa Tok, MA (dpa3za 2) uintl6

2 6anTa Tok, MA (dpa3a 3) uintl6

2 6anTa KoaddnUMEHT MOLWHOCTM NO CYMME, AeCsaTble 0NN uintl6
npoueHTa

2 6anTa KoaddnUMEHT MOLHOCTU, AeCaTble 4ONM NPOLEHTA uintl6
(baza 1)

2 6anTa KoaddnUMEHT MOLHOCTU, AeCaTble 4ONM NPOLEHTA uintl6
(dbaza 2)

2 6anTa KoaddnUMEHT MOLHOCTU, AeCaTble 4ONM NPOLEHTA uintl6
(dbaza 3)

2 6anTa ®dazHbin yron 1-2 uintl6

2 6anTa ®asHbIt yron 1-3 uintl6

2 6anTa dasHbI yron 2-3 uintl6

2 6anTa YacTtoTa, coTble gonu 'y uintl6

13. [TakeT C HaCTpOWKaMu

Mepenaetcs ycTtponcTBoM Ha LORaWAN® nopT 3

Pasmep B 6anmtax  OnucaHue nons Twnn paHHbIX
1 6anT [MpuynHa nepenayn NakeTa, onsg AaHHoro naketa == 00 uint8

2 6anTa ID napameTpa uintl6

1 6anT OnvHa paHHbIX (len) uint8

len 6anTt 3HayeHune mapameTpa . mmmes

2 6anT ID napameTpa uintl6
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1 6anT
len 6anT

2 6anT
1 6ant
len 6anT

OnvHa paHHbIX (len)
3HayeHre napameTpa

ID napameTpa
OnnHa naHHbIX (len)
3HayeHMe napameTpa

PeBun3ma N2 06 o1 11.06.2026

uintl6
uint8
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CYHETYUK MMTYNIbCOB BETA CUN-23 MTPUHUMAET MAKETblI CIEAYIOWNX TUMOB

1. TlakeT c 3anNpoOCOM HaCTpoekK
Mepenaetcs npunoxeHmem Ha LORaWAN® nopt 3

Pasmep B 6antax OnucaHue nons Twn gaHHbIX
1 6ant [MpuymMHa Nepeagayn NakeTa - 3anpoc HacTpoek 01 uint8

B oTBeT Ha LaHHbIV MaKeT YCTPOWCTBO MPULLJIET NAKET C HACTPOMKAMM.

2. [lakeT ¢ gaHHbIMKM Ang nepefayvv B UHTepdenc RS-232 nnn RS-485
Mepenaetcs npunoxeHmem Ha LORaWAN® nopt 2

Pasmep B 6antax OnucaHme nons Twn gaHHbIX
1 6ant MpuumHa nepeaayn naketa — 04 uint8
MaccuB LaHHble

3. 3anpoc COCTOSAHUM
MepenaeTcs npunoxeHmem Ha LORaWAN® nopt 2

Pasmep B 6antax OnucaHue nons Twnn paHHbIX
1 6anT [MpuumnHa nepenayn naketa — 06 uint8

B oTBeT yCTPOWCTBO OTMPaBUT MNaKeT C MHPOPMaLMEN O HAKOMNEHHbIX MMMYNbCaX,
TpeBOrax Ha OXpaHHbIX BXOAAX.

4. [lakeT Cc KOMaHAOW Ha BHeo4YepeLHOM ONpoC
Mepenaetcs npunoxenmem Ha LORaWAN® nopt 2

Pasmep B 6antax OnucaHue nons Twnn paHHbIX
1 6anT [MpuumnHa Nnepenaym naketa — 15 uint8

5. TlakeT ¢ HacTponKamu
Mepenaetcs npunoxeHneMm Ha LORaWAN® nopT 3, MONHOCTbIO MAEHTUYEH MaKeTy OT
yCTPOWCTBA.

Pasmep B 6antax OnucaHme nons Twn gaHHbIX
1 6anT MpuynHa nepenaym naketa 0x00 uint8
2 6anT ID napameTpa uintlé
1 6anT OnuHa naHHbIX (len) uint8
len 6anT 3HayeHwWe napameTpa ==
2 6anT ID napameTpa uintlé
1 6anT OnuHa naHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa ==
2 6anT ID napameTpa uintlé
1 6anT OnuHa naHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa ==
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ﬂepeﬂ,aBaeMblﬁl Ha yCTpOl7ICTBO MakeT C HaCTpOl;lKaMl/I MOXET COAEPXKaTb HE BCE
HaCTpOl7IKl/I, noaaepXxmBaeMblie yCTpOl7ICTBOM, a TOJIbKO TY NX Y4aCTb, KOTOPYIO HEeo6Xx0AMMO

MN3MEHNTD.

Tabnuua ID HacTpoek CH-23 1 MX BO3MOXXHbIX 3Ha4YEHUIN

ID
HaCTPOWKU
4

16

20

21

34
35

37

49

B Ttabnuue ykasaHbl 3HayeHuss B DEC, npn oTnpaBke AaHHble 3HavyeHUs

TpebyeTcs nepeBectn B HEX

OnucaHue

3anpawurBaTbh NOATBEPXAEHNE

KonunyecTtBo NnepernoBTOPOB MNMakKeTa

I'Iepvloa nepejadn AaHHbIX

CKopOCTb MHTepdenca

TarmayT oXunaaHus OTBETa

KonnyecTso 6UT AaHHbIX
KonnyecTBo CTOMOBbLIX 6UT

YéTHOCTb

[Mepuon co6opa AaHHbIX

PeBun3ma N2 06 o1 11.06.2026

OdnnHa
JaHHbIX
1 6anT

1 6anT
1 6anT

1 6anT

2 6anTa

1 6anT
1 6ant

1 6anT

1 6anTt

[MpyHMUMaeMble 3HaYeHUS

1 - 3anpawmBaTb
2 — He 3anpalumBaTb

oTtlp015

1-1vac

2 — 6 4yacoB
3 —12 yacos
4 — 24 yaca
5 = 5 MUHYT
6 — 15 MUHYT
7 — 30 MUHYT
1-4800

2 —-9600
3-14400
4 -19200
5-38400
6 — 57600
7 — 115200
8 — 300

9 -600

10 - 1200
11 — 2400
-100

- 500

- 1000

- 3000

- 5000
1-76ur
2-86ut
1-16ut
2-26uTa
1-none

2 - even
3-odd
1-1uvac

2 — 6 4acos
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38

YacoBow Nosic, B MUHYTax

Bera CN-23 / PykoBOACTBO MO 3KCMayaTaLmm

3 —-12 yacos

4 — 24 yaca
5 = 5 MUHYT
6 — 15 MuHyT
7 — 30 MUHYT

2 6anT oT -720 no 840
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ObWME PEKOMEHOALINUN

MNepen HayanomMm paboTbl ¢ ycTpomcTBom Bera CUN-23 Heob6XxOOMMO O3HAKOMUTLCS C
JaHHbIM PyKOBOACTBOM MO aKCMyaTaumm (aanee — PyKOBOACTBO).

[laHHOe yCTPOMCTBO NpeaHasHaYeHo A1s BbIMONHEHUS CHETa MMMYNbCOB, MPUXOAALLNX
Ha 2 HEe3aBMCUMbIX BXOAA, C MOCNeAYIOWNMM HAaKOMNEHMEM N Nepefayen 3Ton nHdopmaumm B
ceTb LORaAWAN®. Micnonb3oBaHMe yCTPOMCTBA B LIENSX, OTAMYAIOLLUNXCS OT YKa3aHHbIX B JAHHOM
PYKOBOACTBE, $BNSETCS HapylleHMeM npaBun aKcinyaTaumun. [lpousBoamTens He HeceT
OTBETCTBEHHOCTW 33 NOH6ON yLLEP6, BO3HUKLLINIM B pe3ybTaTe NCNOJb30BaHWS YCTPOMUCTBA He
MO HAa3HaYeHMIo.

2kcnnyaTauma yctponcTtea Bera CN-23 gomkHa OCyLLECTBASTLCS O6yYEeHHbIM NULOM
(no TOCT IEC 62368-1).

3anpeLeHbl CaMOCTOSATENbHbIN PEMOHT NpM60opa UNKu BHECEHNE NU3MEHEHUI
B ero KOHCTPYKLMIO, a TaKXe YCTAaHOBKa /o60ro mnporpaMmMHoOro
obecneyeHus, Kpome MporpammHoro o6ecneyeHuss MOCTaBASEMOro
npoussoguTenem

@

HenpodeccnmoHanbHO  BbIMNOSIHEHHAs PEMOHTHas paboTa WAM  YCTAHOBNEHHOE
CTOPOHHEE MporpamMMHoe obecneyeHne MOryT MPUBECTU K MOJSIOMKe Mpubopa, TpaBMam u
NOBPEXAEHMIO MMYLLIECTBA.

MpousBoauTens He HecCeT OTBETCTBEHHOCTUM 3a HernpeacKasyemble
NoCNeacTBUS, BO3HMKIUME MU3-3a WUCMOJIb3OBAHUA Ha YCTpPOWCTBe
CTOPOHHEro NporpaMmMHoro oéecneyeHus

SNIEKTPUYECKASA BE3OINMACHOCTb

3anpeltaeTcs 3KcnnyaTtauusi YCTPOMCTBA B6JM3M OTKPLITOrO OFHS M
NPSIMbIX COJIHEYHbIX Jiyde — 3TO MOXXET MPUBECTU K MNeperpeBy MU
BO3ropaHuio. YCTPOMCTBO [AOJ/DKHO WCMNOJIb3OBaTbCs MpM TemnepaType
BO3AyXxa B AnanasoHe ot -40 °C (-40 F) no +85 °C (185 F)

@

Mpy 06HaPYXEHNM BO3ropaHMs HEOOXOANMO HEMeOIEHHO MPEKPaATUTb SKCMAyaTaumto
YCTPOMCTBA, OTKUYNTb MUTAaHME YCTPOWCTBA, YCTPAHWUTb BO3rOpaHMe U OTCOEAUHUTH
aKKYMYNSITOP OT YCTPOMCTBA (M3BneYb). [locne aToro yCTpONCTBO M akKyMyITOP HEOH6XOAMMO
OTMNPaBUTb MPON3BOANTENIO ANS OCYLLECTBNEHNS ANATHOCTUKM (KOHTaKTbl MPOM3BOAMUTENS CM.
B pasaene «[apaHTUNHbIE 0653aTeNbCTBaY).
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|_|pl/l SKCriyatTaunm HEO6X0AMMO He AOMyCKaTb nonagaHnda NOCTOPOHHNX NMpPpeaMeTOB B
Kopnyc yCTpOVICTBa, 3TO MOXET NpmBeCTr K 3aMblKaHNIO W BO3ropaHUIo. 3ar1peu.laeTcg
SKCryatauua yCTpOl;lCTB B OTKPbLITOM UK MOBPEXAEHHOM KOpPMycCe.

CnyqaﬁHoe noppexaeHume Kabens ANNEKTPONMNUTaHNA MOXET nNpuBeCcTn K
NOopPaXXeHUKo NIEKTPUYECKUM TOKOM, a TaKXXe K HEUCNPaBHOCTAM, KOTOpPbI€
HE€ COOTBETCTBYIOT YC/IOBUAM rapaHTUU

3anpelyaeTcs NorpyXaTb KOPMyC yCTPONCTBA B BOAY, HE pEKOMeHyeTCst MoMelllaTb ero
noa CTPyu BOABI.

3anpelleHo KacaTbCsl MPOBOAOB, NJAT UK KOpNyca YCTPOUCTBA MOKPbIMU
pykamm

Henb3g ncnonb3oBaTb yCTPOMCTBO NOC/IE NONafaHMs B HEro BOAbl. TO MOXET NPUBECTH
K TPaBMaM WU MOBPEXAEHUIO YCTPOUCTBA U €ro HEKOPPEKTHOW paboTe. B Takumx cny4asx
HEOHXOAMMO OBPATUTBLCS B TEXHUYECKYIO MOLAAEPXKKY MPOMU3BOANTENS.

MPABUJTA BE3OIMACHOCTU MPU SKCIMNYATALUNWN BATAPEU

B BaHHOM yCTpPOMCTBE WCMNOJb3YIOTCH aKKymynsitop (nepesapshkaemas
6atapess) tvna Li-Pol 200 mAh 3.7 V. 3anpewaetcs MCNoAb3OBaTb
AKKYMyNSiTOpbl APYroro Tuna

AKKyMy)’IFITOp He JOJ/HKEH NCMNOJIb30BaTbCA B YC/IOBUAX SKCTPEMAJIbHO HN3KOTO AaBEHNA
BO34YyXa, 3TO MOXET NMPMBECTUN K B3PbIBY NJIN YTEYKE ON'HEOMNACHbLIX BELWECTB.

YCTPOMCTBO He MNOAXOAWUT ANS 3SKCryaTaumm B YCNOBUSX SKCTPEMANbHO HU3KOro
[aBneHusa Bosayxa (Ha BbicoTax 6onee 2000 m).

3anpellaeTcs MNPOM3BOAMTb CAMOCTOSATENbHYIO 3aMeHy aKKyMy/asaTopa. 3amMeHa
BblleJLEero Wu3 CTPOsi aKKyMynsTopa AOMyCKaeTCs TONMbKO B CEPBUCHBIX LEeHTpax
Nnpoun3BoaMTeNns 060pyAOBaHMS.

AKKYMYNSTOp 3anpelieHO HarpeeaTb W/Wnuv noaBepraTb BO3AENCTBMIO OTKPbITOrO
nnaMeHn U/mnu pasmelLaTb B6AN3N OTKPLITOroO NMiaaMeHu, n/mnmn nedopmMmpoBaTh.

AKKYMYNATOP, BXOAALLMIM B COCTaB YCTPOMUCTBA, COAEPXUT NUTUN.

3anpewaeTca BCKpbiBaTb aKKymynsTop (nepesapskaemas 6atapes), 31O
MOXET MPUBECTU K B3pPbIBY, BO3ropaHUIO WIN yTeYKe OrHEOMNAaCHbIX BELLECTB
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|_|pl/l BO3ropaHmm akKKyMynaTopa HeEJb3d BAOblIXaTb TMPOAYKTbl TOpeHUd, a TaKXe
MPUWKaCaTbCA K akKKyMYJIATOPY HE3aLWNMLLEHHBIMU PYKaMK. ITO MOXeT nEMBECTN K XMMNYECKNM
OXXOrlram.
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|_|pl/l nonagaHMn B TIJla3a 2/1EKTPOJINTa U3 aKKyMyJidATOpPa HEOBXOAMMO HEeMeINIEHHO
MPOMbITb NMa3a 60NbLIMM KOIMYECTBOM YNCTOM BOAbI 1 KAK MOYXHO CKOopee O6paTl/ITbCFI K Bpayy.

NMPABUNA BE3ZOMACHOCTWU NPU NOBPEXAEHNWN KOPIYCA

Mpy HOpManbHOW pPaboTe YCTPOMCTBA KOPMNYC YCTPOWCTBA HE HECET OnacHOCTU. [pwu
MEeXaHMYEeCKOM MOBPEXAEHUN KOpMyca MOryT o6pa3oBaTbCs OCTpPble Kpas W Yrbl,
npeacTaBngiowme cobom NOTeHUManbHyO OMACHOCTb ANf nonb3oBaTens. B atom cnydae
HEOB6XOAMMO MPeKPaTUTb SKCMIyaTauuio YCTPOMUCTBA M OTNPABUTbL €ro NPOU3BOAUTENIO NS
3aMeHbl Kopnyca.

|_|pl/l MOHTaXe B COOTBETCTBMM C HaCTOAWNM PyKOBOD,CTBOM O60py,£],OBaHl/Ie He
npeacTaBadeT ONMaCHOCTW A4 YesiIOBEKa.

NHO®OPMALNA OB N3NTYHEHUN

Mpwn MNpPaBMIbHOM 3KCMyaTauum W COBMIOAEHUM PEKOMEHAAUMM MO  MOHTaXy
YCTPOUCTBO HE OKa3blBaeT BPEeAHOro BO3LENCTBUA Ha YENOBEYECKUN OpPraHm3M W
3NeKTPOO6OPYyAOBAHME.

PEWWEHWE PACNPOCTPAHEHHbIX MPOBJIEM

|_|pl/l O6Hapy)KeHl/Il/l AblMa, BO3ropaHusd, WCKPEHNA, HETUNMMNMYHOIro HarpeBaHngd,
BO3HUKHOBEHWA q)yHKLI,VIOHa)'IbeIX OWMBOK, a TaKxe npn nonagdaHmm Bnarn BHYTPb KOpPMycCa,
yCTpOVICTBO Heo6Xo0AMMO 0O6eCTOUYNTb nyTemM OTKJTIOYEHWA n/Mnn n3BneYeHns 6aTapeV| n
O6paTl/lTI::CFI B TEXHNYECKYIO MOAAEPXKKY NMPON3BOANTENA.
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CueTtunkn nmnynbcos Bera CU-23 gOmMKHbI XPaHUTLCS B 3aBOACKOM YNAaKOBKE B KPbITbIX
CYXMX CKNALCKMX MOMELLEHUAX B YCIOBUSX, WCKIIIOYAIOWMX NpsMoe nonajaHue Bharu.
YCTpOnCTBa AO/HKHbI 6bITb 3aLlLMLLEHBI OT TOKOMNPOBOASLLEN MbiNK, MAPOB KUCNOT W LLLETIoYen, a
TaK)Xe€ Tra30B, BbI3bIBAIOWMX KOPPO3MIO W  paspylalowmx msondumio. TemnepaTtypa
OKPY>KaloLLLero Bo3fyxa He JOJHKHa ObITb HMe ntoc 5 °C 1 He fomkHa npeBsbiwaTth nmoc 40 °C.
OTHOCKUTENbHAsA BNAXHOCTb BO3yXa He LO/MKHa NpeBbiwaTh 85%.

YCTponcTBa TPaHCMOPTUPYIOT B 3aBOACKOM YyMaKOBKE BCEMW BMAAMW TPaHCMOpPTa B
KPbITbIX TPAHCMOPTHbIX CPeAcTBax B COOTBETCTBMM C MpaBWIaMM MNEPEBO3KM TPY30B,
AENCTBYIOWMMM Ha AAHHOM BMOE TPAHCMOPTA, U TEXHUYECKMMU YCNOBUSIMU MOTPY3KM W
KpenneHus rpysos,

Bo BpeMs Morpy3o4yHO-pasrpy304HbIX paboT M TPAHCMOPTUPOBAHNS ALWMKM HE LOMXKHbI
noABepraTbCs Pe3kiM yaapam 1 BO3AENCTBUIO aTMOCHEPHbIX OCALKOB.

Crnocob6 yknagaku auMKOB C U3AeANEM Ha TPAHCMOPTHOE CPEACTBO AO/MKEH UCKIIOYaTb
NX MepemeLleHme.

TpaHCNOPTMPOBKa YCTPOMCTBA 6€3 YNMaKOBKM MOXET MPUBECTU K €ro MOSIOMKE,

TpaHCNOPTMPOBaHME YCTPONCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKax BCEX TUMOB
Ha Ntobble pacCTosgHMa Npu TemnepaType oT -40 °C go +85 °C.
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7 KOMTNEKT NMOCTABKHA

CyeTymK MMMNYNbCOB MOCTABASETCH B CNEAYIOLLMX KOMMNEKTALMUAX:
1. CyeTumk mmnynbcos Bera C1-23-232 — 1 wT.

AHTeHHa — 1 wr.

MacnopT — 1 wr.
2. CyeTumk mmnynbcos Bera C/1-23-485 — 1 wr.

AHTeHHa — 1 wr.

MacnopTt — 1 wrT.
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VIsroToBuTEeNb rapaHTUpPyeT COOTBETCTBUE U3Jenns AEUCTBYIOWEN TeXHUYEeCKOoMn
AOKYMEHTaUMM Npu COBMOAEHNN YCNOBUN XPaHEHWS, TPAHCNOPTUPOBAHMS 1 SKCMyaTaLnu,
YyKa3aHHbIX B «PyKOBOLCTBE MO 3KCMayaTaLnUm».

[apaHTUMHBIM CPOK YCTPOMCTBA — 36 MecsaueB CO AHS NPOAaxu, Npu yCaOBUMK
COb6MOAEHUS NPaBWUA SKCMIyaTauMK, a TakKXKe YCNOBUM OBCAYXXMBAHUS W XpaHeHus. [1pu
HEBO3MOXXHOCTU YCTAaHOBUTL AATy NPOAAXKM FAaPaHTUMNHbBIN CPOK UCHUCISETCS C AaTbl BbiMyCKa
YCTPOWCTBA.

Ecnun YCTaHOBJ/IEHO, 4YTO T[1OJIOMKa yCTpOVICTBa npomsowia no Hesasmcawmm OT
I'IOTpe6l/ITe)'IFI npudnHaMm 1M CBd43aHa C D,e(l)eKTOM MaTepmanos WM HapylweHnem
TEXHOJIOTMYECKNX MPOoLECCOB TIpn npomn3soactee, 4TO B UTOre nAesla€T HEBO3MOXHbIM
hanbHenlee MCnonb3OBaHMeE yCTpOVICTBa, B Te4veHume FapaHTMVIHOFO CPOKa WM3rotoBuUTENb
o643aH npeanoCTaBnTb YCNYTU MO PEMOHTY UM 3aMEHNTb BbllLEALLIEE N3 CTPOA yCTpOl;ICTBO nnn
€ro COCTaBHbIE€ HYaCTW.

[ns onpeneneHns NpuYmMH OTKa3a MM XxapakTepa MOBPEXAEHNI MOXET MOTPE60BaTHLCS
npoBeAeHME TEXHMYECKOM 3KCMepTu3bl WM OMArHOCTUKM  COTPYAHWKAMW  KOMMAHWUK
npounsBoauTens. 3ameHa WUIU FapaHTUNHBIA PEMOHT MPOWM3BOASATCS MOCAE MOATBEPXAEHMUS
KOMMaHMEN-NPON3BOANTENEM COOTBETCTBMS TPEOOBAHMAM rapaHTUMHbBIX O693aTENbCTB.

[apaHTVa He pPacrnpoOCTPaHAETCH Ha d1eMEHTbl MUTAHUA U LEKOPATUBHOE MOKPbITUE
Kopnyca yCTpOMCTBa.

M3rotoBUTENb HE HECET FapaHTl/ll7IHbIX 0643aTeNnbCTB npwn BbiIxoae mn3genma m3 CTpod,
ecnu.

®  um3genme He UMEET NMacnopTa;

® B macnopTte He npocTtaBineH wtamn OTK wn/unm OTCyTCTBYeT Hakiemka C
nHPopmMaumen o6 yCTPONCTBE;

@  3aBoackon Homep (DevEUI, EMEI, MAC), HaHECEHHbIV Ha n3penue, oTmM4aeTcsa oT
3aBoackoro Homepa (DevEUI, EMEI, MAC), ykasaHHOro B MacnopTe;

®  u3genuMe NOABEPranoCh BMELIATENbCTBAM B KOHCTPYKLMIO M/MAK MPOrpaMmHoe
obecrneyeHune, He NPefyCMOTPEHHbIM SKCMyaTaLMOHHOM AOKYMEHTaLMeN;

©  u3genMe MMeeT MEeXaHWYeCKUe, SNeKTpUYecKMe U/MAnM UHble MOBPEeXAeHUs U
nedekTbl, BO3HUKLIME TMPU  HaPYLWEHUW YCIOBUM TPAHCMOPTUPOBAHUS, XPaHEHUS W
aKCnnyaTaumu;

® u3genMe wMMeeT chefbl PeMOHTa BHE CEPBMCHOrO LEHTpa npeanpuaTus-
N3roTOBUTENS;

®  KOMMOHEHTbl  U3LENUS  WMMEKT  BHYTPEHHWE  MOBPEXAEHWS,  BbI3BaHHbIE
nonagaHMem BHYTPb MOCTOPOHHUX NPEAMETOB/XKUAKOCTEN U/UAN CTUXMNHBIMW 6GEACTBUSAMU
(HaBOLHEHME, MOXAP W T. M.) N MOBPEXAEHUS, BbI3BAHHbIE BANSHUEM arpeCCmUBHbIX CPen;

@  MpOW3OLLEN eCTECTBEHHbIN U3HOC U BbipabOTKa YCTPONCTBA;

®  HapyLleHbl MPaBuia XPaHEHMS N HOPMbI SKCrTyaTaLnm;
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®  npeBblEHbI 4OMYCTUMbIE HAarpy3KM Ha YCTPOMCTBO.

CpenHu CPpOK CNyX6bl nsgenns — 7 net.

Mpw BO3HUKHOBEHWW FAPAaHTUIMHOIO Cay4as cneayet 06paTUTbCs B CEPBUCHbBIN LLEHTP MO

agpecy:
630009, r. HoBocmbupck, yn. bonbwesnctckas, 119A
KoHTakTHbIN TenedoH +7 (383) 206-41-35 no6. 5.

e-mail: service@vega-absolute.ru
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NHOOPMALIMA O AOKYMEHTE

3aronoBokK YcrpoincTtso LoRaWAN® Bera CU-23
Tun AOKYMEHTa PykoBoACTBO

Koa nokymeHTa HEP®.424169.024P2

Homep v gata nocnegHen pesmsmnm 06 01 11.06.2026

VicTopus pesnsnm

PeBusua [ata ONO  KomMmeHTapuu
01 14.09.2023 XMA LaTa co3pnaHua nokymeHTa
02 05.02.2024 XMA Menkne npaskm

BHeceHbl M3MeHeHMs B pa3aen NHOnKaLmuy,

03 08.07.2024 HEE
aKTyanmn3mnpoBaHbl GOTO KOpryca NO BCEMY AOKYMEHTY

3aMeHa 3Ha4YeHNs HanNpPsHKeHWs MMTaHUS MO BCEMY TEKCTY Ha
04 28.08.2024 HEE 230B.
3aMeHa KoJa yCTpoMnCcTBa

3ameHa Bepcum MO Ha nepBow cTpaHuLe. I3meHeHne
05 15.01.2025 HEE nakeTa ¢ MHPOPMaLIMEN O HAKOMAEHHbIX MMOYAbCaX,
TPEBOrax Ha OxpPaHHbIX BXOAax

06 11.06.2026 HEE O6HOBNEHO Ha3BaHMe NpunoxeHus «LoRa MultiCap»
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