)

=)
BE=d

YCTPOMCTBO LORAWAN®

BETA CWN-23

PYKOBOLCTBO
1O SKCTUTYATALLM i
)
, - |

PEBM3UA NOKYMEHTALNU PEBM3NA CN-23 BEPCUA NO
04 1 1.0

www.vega-absolute.ru



5 BE2a

A s coon T Bera CM-23 / PykoBOACTBO MO 3KCMyaTaumm

BBELLEHVIE ...ttt bbbt b bbb bbbttt b b bbb 4
1 HASHAYEHUE U TTIPUHLIATT PABOTDI ...ttt ettt ettt bbb 5
HA3HAUEHME YCTPOMETBA ..ecuvereeiieeeiieieseeeseeesteetesstesseesseessesseesseesseessesseessesssesssesseessesssesss eesseesseensesnsesseesseenseensesseensenssesssensenns 5
ATITOPUITM PAGOTDI «....eiuiniriiiriieteteteteteteteieatts sttt st bbbt b b bt s e sttt s e e e st e b e b b shebebes e sttt e e e et e b e bbb ek b b e bt s eae ettt st st e b enebene 5
DY HKLMOHAI ...ttt etete it stesteteste st s tessesessessesesseseesessesessansesesseseasessese s 2esens et et ens et e ses e et ens et e s ens et eseseesensesesensesensenensensesesen 7
o o] 14 oTe] -] ¢ OO OO OO OO O O O OO TSR UROUURUPPRR 7
2 TEXHUYECKUE XAPAKTEPUCTUIKI ...ttt sttt bbb 9
XaAPAKTEPUCTUKM YCTPOMCTBA ...uveeuvireereeneeesresseesseeseessessaesseessesssesssessesssesssesssesseessesssesseesseesss seensesssssseessesnsesssesseessesssesssessenns 9
HACTPOMKIM MO YMOTUAHMEIOD .....oeeieeeeieeieeeeseeesttesteesteseeesseestesseesseesseesseassasseessesssesssesseessesss sessessseessesssesnsesseesseenseseesseensennes 10
3 PABOTA CYCTPOUCTBOM ..ottt st 11
BHELLHUM BUD, YCTPOMCTBA ....cviiiiiiiiiiiiiteiteit ettt st s h st sht ettt b e e e b e b sa e b saeeh b sb e b e sbesb e e bt e bt ebe et et en et e b enbesaenes 11
OTMUCAHME KOHTAKTOB ....uvuvittiiatstttrteststetetetetesesestatststatatatsessssstsbebebebebebebesesea et st st 1o Shebebeb ek ek ebeseh e ettt e st b ettt e bt ebebebebebeseaene 13
OnucaHune koHTakToB ans noakntoveHns OCHOBHOTIO NUTaHMA 230 B ..o 14
HaCTPOMKA UMY IBCHDBIX BXOOB ....c.ueeivieereueeeseesseeseaseesseesseeseessesseessesssesssesssessesssesssssssessesssessessensesseessesssesssesseesseessesssenn 15
MOAKIOUEHNE TEPMUHANIBHOTO PEBUCTOPA c.veveuerverenereetenettesesestetesessesesessesestssesesesessesenessesestssesesensasesenssseseneasesenessesesesens 17
MHOMKALMA YOTPOMCTBA ..c.eeuvervireieitietesit ettt ettt et esse st s sbesheebesheebe e st e st e et e s e s e s e sa et e e asesbesa et e nbesheeb e s bt ebeeateae e s et ennenbenaenres 18
JLATUMK XOJUTA ottt ettt e e ettt e e ettt e e e ettt e e e ettt e e eeataeeeetbeeeeastae e seeeessaaaesteseeaasseseassseeassseeansaeeeessseeessseaeataeeeannes 19
PAIMOKAHAI FSK. ..ot ettt r et r e et r et r et 20
MopknioyeHne cHETUMKA UMMYSIBCOB K MEPCOHATIBHOMY KOMMBIOTEPY .....cutuiirireririreriesererereresesesestaeeesesssessssesssesenes 20

MopknioueHmne cyeTUMKa UMIMyYJbCOB K MepCoOHaNbHOMY KomMbloTepy yepes Bera USB-UART

TTPEOBPABOBATEID .. ..euiuiataiietetetetebebebebebeaes et s sttt s e e s b ebe b bbb ehes et st e s e s e £ e b e b b eh b ehebebeae st e e s e e e e s bbb bbb eb bbbttt ettt 21
PEKOMEHIALIMM TMO MOHTAMKY ...cueueriririitteietetetetetettatataest sttt b bbb bbb sttt e e e bbbk bbb eb ettt st e st st st st et ebebebebebenes 23
Pa6oTa cueTumKa UMMYNbCOB B PEXKMME MPO3PAYHOTO PABUOKAHATA. c.....vemirereriririrerirrerererereteseseataeeesesesesessssssesenes 25
Pa6oTa cueTumKa UMMYNbCOB B PEXKMUME CAMOCTOSITEIIBHOTO OMPOCA ......uemiriririririrerieterereretetesesestaeseesessssssssssssesenes 25
4 TIPOTOKOJT OBMEHA — BEPCUS 2.1ttt b et b et bbbk se b bt se bt e st bebe e e ebebenea 29
CueTumk umnynbcoB Bera CUN-23 nepenaeT NaKeTbl CNEAYIOLUMX TUMOB. ....ccerveutrieriererteneeteriesesiessesesseseesessesessensesens 29
CueTumk umnynbcoB Bera CU-23 npnHMMAaET NaKeTbl CEAYIOWMX TUMOB ....coveerierieririeneererieeereseesesseseesesseessessenens 36
5 PEKOMEHOAUWW MO BE3OMACHOW SKCTITYATALMM ... 39
OBLLME PEKOMEHIALIMM ...ttt bttt teata ettt sttt a ettt b bbb eh e st e e e s e e s ke b ek ek eb s ea ettt st st b et e bbbt et eb b e s eae st 39
ODNTEKTPUUECKA BEIOTTACHOCTD . c.eueiteteetieteeuteutenteteaestestestesseesesueaseaseentansensessansessestessesaeaseenees shesseeseeneeneentensenseseseessessessens 39
MpaBuna 6€30MaCHOCTU MPU SKCTINYATALIMU BATAPEM ..cuveeiiieieeietieieetieieeeentesteteseestesteseestessesseeseeseeseensesensessessassessens 40

2 PeBususa Ne 04 o1 28.08.2024



Bera CM-23 / PykOBOACTBO MO 3KCMyaTaumm ) oo T
MpaBurna 6€30MaCHOCTU MPU MOBPEKAEHMM KOPTITYCA . .eveuierieuieuieuieeetarteeueenteeesessessessessessessesssessessessessessessesseseeneenns 41
VHOOPMALINS OB MBITYUEHMM ...ttt et ste e st tesbe st e sbesae e saeseeebesaesbeebe e st eseeatenten e eaeeseentenee st ensensessenbesesensensensees 41
PelleHVEe PaCiPOCTPAHEHHDIX MIPOBIIEM ......c.coirieuirieietirieeeteetesteststesteseste st etestesesbesbessesestentesesseneebeseesessesbeseesesteneesenseneans 41

6 MPABUJIA XPAHEHUA N TPAHCITOPTUPOBAHWUES ...ttt 42

7 KOMITIIEKT TTOCTABKW ...ttt sttt sttt b ettt sttt sttt e e e st st b et e bt st e st et e sa e st st et e e enesbeneebentenees 43

8 TAPAHTUMHDBIE OBABATESIBCTBA ..ot saesssss st sasssssassaesasnssans 44

Pesu3na N2 04 o1 28.08.2024 3



Beaa

A B C O n 1O T

Cd

Bera CM-23 / PykoBOACTBO MO 3KCMyaTaumm

HacToslwee pyKOBOACTBO pacnpOCTPaHIETCs Ha CHETUMKM MMnynbcoB Bera CN-23-232
n Bera C/-23-485 (panee — cyetumkm mmnynbcos) npoussoactsa OOO «Bera-A6CcontoT» U
onpepenseT NOpPsSAOK YCTAHOBKM M MOAKMOYEHNS, @ TaKXKE COAEPKUT KOMaHAbl YNPABAEHNS U
onucaHne ¢yHKLMOHaNa.

PYKOBOACTBO MpeAHa3HayeHO A8 ChneuumanmucTtoB, O3HAKOMIJIEHHbIX C MpaBuaamMm
BbIMO/IHEHUS MOHTAXHbIX PaboT B O61aCTU PA3/IMYHOIO 3NEKTPOHHOIO U 3NEKTPUYECKOro
060pYyAOBaAHNSA U UMeOLWMX || rpynny No 31eKTpo6e30nacHOCTU.

3anpeLeHo ncnosbzoBaHMe Npmubopa Npm Nto6bIX HEMCNPABHOCTAX
B cnyyae BO3HMKHOBEHMSI HEUCNPAaBHOCTU HEO6XOAUMO CBSi3aTbCA C
TeXHUYECKOM NOoAAEPIKKOM NponsBoauTens

B uenax npeaoTBpalleHNa BO3IMOXHbLIX TPaBM N/ Mnn NONOMKMU O60py,£I,OBaHMFI nepen
HaCTpOVIKOIZ n 3KcnnyaTaumel51 HaCTOATEJIbHO peEKOMeEHAYETCA N3y4nTb pasgen
«PekomeHaaumm no 6e30nacHoOwm SKCrayaTaunm».

OOO «Bera-AbcontoT» CcoOxpaHdeT 3a COob6oW mMpaBO 6e3 MnpeaBapUTENbHOIo
YBEAOMJIEHNS BHOCUTb B HacCTOsiLee PYKOBOACTBO WM3MEHEHMWS, CBSI3aHHbIE C YyYLUEHWEM
060pyOBaHMNS 1N MPOrPaMMHOro obecnevyeHus, a TakxKe Aas8 YyCTPaHEeHWs OMneyaToK U
HETOYHOCTEMN.
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Bera CM-23 / PykOBOACTBO MO 3KCMayaTaLmm

HA3HAYEHUWE YCTPOWCTBA

CyeTumk mmnynbcoB Bera CH-23 nmeeT aABa BapvaHTa WCMNOJIHEHWUS, OTAMYaloLLMeECs
TONbKO BUAOM NHTepdernca obMeHa AaHHbIMM:

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

Bera CW-23 npepHasHavyeH AON1S BbINOJHEHUS CYETA WMMIMYJIbCOB, MPUXOAALMX Ha 2
HE3aBMCUMbIX BXOAa, C NOCAeAyOWMM HaKOMNeHMEM N Nepefadyen 3Ton nHGopmMaLnm B CETb
LoRaWANE®.

YcTponctBo Bera CHN-23 MOXET MPUMEHSITbCA B Ka4eCTBe OXPaHHOro 6/10Ka - BCe ero
BXOZbl MOTYT ObITb HACTPOEHbI HAa MCMONb30OBaHME B KAYECTBE OXPAHHbIX.

CYyeTymMK MMMNYNbCOB WCMOMb3YyeTCS COBMECTHO C /MobbIMW  NpubopaMn  y4yeTa
KOMMYHa/bHbIX PECYPCOB M MPOMbILLAEHHBIM O60pYAOBaHMEM C MHTepdencamm RS-232, RS-
485, wMAM  UMNYJbCHbIMU  BbIXOAAMMW, TaKUM KaK BOOOCYETUYMKM, 3INEKTPOCYUETUMKMU,
TennocyéTUmkn. CU-23 mMoxeT paboTaTb B pexmme Mpo3payvyHOro pagrokaHana, Mmoo
CaMOCTOSTENIbHO OMnpaLllMBaTb NPUOGOPLI y4eTa.

O60py,D,OBaHl/Ie, noanep>xXmBaemMoe B peXxmMe CaMoCTOATENIbHOTO Ornpoca:

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

@ ® @ 0 ©

MUTaHWe cYeTUYMKa MMMYNIbCOB OCYLLECTBASETCS OT CETU MEPEMEHHOIO TOKA, a B CNyYasnx
nepe6oeB MoAavn dHEePrum CYETYMK MMMYbCOB aBTOMATMYECKM Mepenaét Ha nuTaHue oT
PEe3epBHOro akKyMynsTopa.

e
Ly O6opypoBaHMe ¢ uMNyabCHbIM BbixogomM Tuna NAMUR He nopaepxuBaeTcs

AJITOPUTM PABOTHI

Bera CW-23 paboTaeT B CnenyoLlem pexmme:
«AKTUBHbBIN» - pabounin peXmnm yCTpOMCTBa.

YcTtponcTteo Bera CY-23 nonnepxumBaeT ABa cnocoba akTmBauum B cetm LoRaWAN® —
ABP n OTAA. Bbi6paTb OAMH 13 CNOCOH60B MOXHO C MOMOLLBIO Mpunoxenus «Vega LoRaWAN
Configurator» (cM. «PykOBOACTBO MOJIb30OBATENS» HA MPOrpaMmmy).
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Cnoco6 ABP. lNocne nogkntovyeHns nuTaHmua YCTPOMCTBO Cpa3dy HauyMHaeT paboTaTb B
pexxmme «AKTUBHbBIN».

Cnoco6 OTAA. llocne nopayn NUTaHUS YCTPOWMCTBO HAYHET OTCYET CIyYamHOro
MHTepBana BpeMeHu OT 1 CekyHAbl OO 5 MUHYT, MO WUCTEYEHUIO KOTOPOro MPUCTYMUT K
OCYLLECTBJIEHMIO MOMbITOK MPUCOEANHEHWNS K CETH.

Mpy  HEOOXOAMMOCTM  MEPEMNPUCOEOMHEHUS K CEeTU WU MHULMMPOBAHMUSA
BHEOYEpeHOro CeaHca CBA3N, HEOH6XOAMMO NOAHECTU MArHUT K AaTynky Xonna Ha 10 cekyHa,.
YCTPOMCTBO OCYLLECTBUT TPW MOMbITKM MPUCOEANHEHMS K CETU B 3aJaHHOM MpW HaCTPOMKe
4aCTOTHOM AMana3oHe.

Mpn nonyvyeHUn NoATBEPXKAEHUS akTuBauuu B ceTn LoRaWAN®, ycTponcTso noaact
CUTHaN NHAMKATOPOM (CBEYEHME B TeveHue 5 CekyHA) U NepenaeT B peXnm «AKTUBHbINY. Ecnun
BCE MOMbITKN OKAXYTCS HEYAAYHbIMU, CHETUMK UMMYIbCOB NPOAOIXKNT HAKOMIEHNE AAHHBIX U
OyaeT OCyLLEeCTBAATb NOMNbITKM NPUCOEANHEHNS K CeTU pa3 B 1 vac.

YCTPONCTBO GOPMUPYET MAKET C TEKYLLMM COCTOSSHMEM C HACTPaMBaeMbIM MeEPUOLOM
OT 5 MUHYT OO 24 4acoB. [1akeTbl COXPaHSAKTCA B MaMsTb YCTPOWCTBA U NepefarTca npu
o4yepenHOM ceaHce CBs3M C ceTblo LORaWAN®,

lToumepsi

Ecnn nepuopn cobopa [OaHHbIX paBeH 24 4aca, TO POPMUPOBaHME MakeTa 6yaeT
ocyuwectenatbcs B 00.00 No BHYTPEHHUM YacaMm YyCTPOWCTBA.

Ecnn nepuopn cb6opa aaHHbix 12 yacos, To B 00.00 1 B 12.00, 1 Tak ganee.

[Mepuoa nepenavm AaHHbIX MOXET HacTpamBaTbCs OT 5 MUHYT A0 24 4acos. [1pu BbiIxoae
Ha CBf3b YCTPOWCTBO HaYMHaeT OTNPaBAATb MAKETbl C MOKa3aHWAIMM, HaYMHas C CaMoro
paHHero. KOHKpeTHOe Bpems nepefadn AaHHbIX He MOXET 6blTb 3a[aHO, OHO onpefenseTcs
Cly4aHbIM O6pPa3OM AfF KKAOro YCTPOMUCTBA BHYTPM BbIGPAaHHOrO nepmopa nepenaydmu
JaHHbIX C MOMEHTa NOLKJIIOYEHUS K CETH.

lMonmep

3agaH nepuog nepenavm gaHHbix 30 MUHYT, @ YCTPOWMCTBO 6b1710 3anyLieHo B 16:40 no
BHYTPEHHMM 4YacaM YCTPOWCTBa. [1pu cnydyamHOM noacyeTe, YCTPOMCTBOM OblIO Ha3HAYeHO
Bpems 16:41 ana nepenaym naketa B nosydacoson nepuof ¢ 16:40 go 17:10. Takum o6pa3om,
nakeTbl C AAHHOro yCTpOMCTBa 6yayT nepenaBatbca B 16:41, 8 17:11, 8 17:41, B 18:11 v Tak ganee
Kaxxable 30 MUHYT MO BHYTPEHHMM YacaM yCTPOMCTBA.

Bpems BHYTpPEeHHWMX 4YacCOB YCTaHaBAMBAETCS ABTOMATUYECKM MNpPU MNOAKIOYEHUN K
ycTpomncTBy vyepe3 USB-UART, no paanokaHany FSK vnum ¢ nomowbio MAC-KOMaHAbI.
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CueTumk nmnynbcoB Bera CH-23 sBngetcsa ycTponcTtBom knacca C (no knaccnoumkaumm
LoRaWAN®) n obecneunBaeT cneayowmn GyHKUMOHaN:

@

@

@

®

@

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

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

CaMOCTOSATEbHbIN ONPOC BHELIHEro 060pyA0BaHMS Mo npoTokony ModBUS RTU

CaMOCTOSITENbHbIN ornpocC BHeELWHero o6opyﬂ,osava MONIb30BaTEJIbCKNMU
KOMaHOaMM

CaMOCTOSATENbHbIN ONPOC NPUBOPOB yyeTa MO MPOTOKONAM MPOU3BOANTENEN (CM.
CMNCOK MOAAEPXKMBAEMOrO 060PYAOBaAHMS)

nopnepxxka ADR (Adaptive Data Rate)
noanepXXKa OTMpPaBKKM MakeTOB C NOATBEPXKAEHNEM (HAaCTpanBaeTCs)

BO3MOXXHOCTb NepeKNtovYeHa BXO40B B PEXNM <<OXpaHHbII7I» Ang nogknto4veHmd
BHELWHMX OAaTYMKOB MPOTEYKN, OXPaHHbLIX JaTYMKOB N T. .

BbIXO/l Ha CBA3b NMPU CpabaTbiBaHMM OXPAHHbIX BXOLOB
n3MepeHme TeMnepaTypbl

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

pe3epBHbIN NCTOYHUK NUTaHMS (aKKYyMynaTop)
BHELUHSS aHTEHHa
CBETOAMOAHAS MHAMKALLNS

KOPMyC, YAO6HbIN AN MOHTa)ka B pacnpenemTeNbHble WMThI

MAPKMUPOBKA

MapKl/IpOBKa yCTpOIZCTBa BbIMOIHEHA B BMAE HAK/IEMBAEMOMN ISTUKETKMU, KOTOpas

COLAEPXKNT.
®
®
®

0}

HavmeHoBaHWe U3nenng;
DevEUI;
Mecsu n roa BbiNyCKa U3nenms;

3Haku cepTndunKaumm.

DTMKETKa pacrofiaraeTcs B TPEX MecCTax — Ha Kopryce yCTpOMCTBa, B Macropte v Ha
YyMaKOBOYHOM KOPOG6Ke.

Pesu3na N2 04 o1 28.08.2024 7
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KpOMe TOro, Ha yﬂaKOBO‘-IHOVI KOpO6Ke pacnojiaraetca AONONHUTENIbHAA 3TUKETKa,

coaepyalas:
® VIHbOpMaLMIO O BEPCUM BCTPOEHHOTO NMPOrPamMMHOro o6ecrnedyeHums;
© QR-KkOH, B KOTOPOM COAEPXATCSH K/OYM aKTMBALMM YCTPOMCTBA B CETU

LoRaWANE®, nata Nnpom3BoOACTBa U Apyrne naeHTUOUKaTopsl.

PeBusumsa N2 04 o1 28.08.2024
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XAPAKTEPUCTUKWN YCTPONCTBA

OCHOBHBbIE
BXxoZbl MMMy bCHble / OXpPaHHbIEe no 2
MakcurmanbHas 4aCcToTa BXOAHOMO CUTHasa 200 Iy,
NHTepdenc RS-232 nnn RS-4851
NHTepdenc gna nogknoveHms K [NK UART, paanokaHan FSK
[ana3oH paboymnx TemnepaTtyp -40..485 °C
BCTpOeHHbIN AaTunK TeMnepaTypbl na
LORAWAN®
Knacc yctponctea LORaWAN® C
YacTOTHbIE MJiaHbl, NOAAEPKAHHbIE MO RU8B68, EU868, KZ865, npon3BonbHbIN
YMOJITHaHUIO
YacTOTHbIE MMaHbl, LOCTYMNHbIE MO 3aKa3 IN865, AS923, AU915, KR920, US915
Cnoco6 aktneaumm B cetnn LORaWAN® ABP nnn OTAA
Mepwrop c6opa AaHHbIX 5,15, 30 muHyT, 1, 6, 12 nnn 24 vaca
[Mepwnon nepenayvm faHHbIX 5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
Twn aHTeHHbl LORa BHELUHAS
YyBCTBUTENBLHOCTb -138 dBm
JanbHOCTb PaAnOCBA3M B MIOTHOWM 3aCTPOMKe 0O 5 KM
[anbHOCTb PagMOCBA3M B CE/TbCKOW MECTHOCTM 00 15 Km
MoLWHOCTb NepefaTymka NO yMOMYaHMIO 25 MBT (HacTpavBaeTcs)
NMATAHUE
HanpsxeHne nutaHus 230 B yactoTtom 50 'y
Pe3epBHbIN aKKyMYNSTOP Li-Pol, 200 MAy, 3,7 B
Hanps»xeHwe 3apsaaa 42 B
BpemMsi 1O NONHOM 3apsaku He MeHee 6 YacoB 6ecnepebomnHOM
NoAa4YM OCHOBHOIO MUTaHNS
KOPIYC
Pasmepbl kopnyca, He 6onee 97 x 66 x 29 MM
Kpennexne CTSXKKaMM K onope, Ha DIN-peky,

HaCTeHHOe

! onumoHanbHO

Pesu3na N2 04 o1 28.08.2024 Y 9
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HACTPOWMKN MO YMOJTYAHUIO

NMAPAMETP

YacTOTHbIV nnaH
Cnoco6 akTuBaLMKM B CETU
ABTOMATMYECKOE YrpaBieHne CKOPOCTbIO

3anpaLLlVIBaTb noareepxageHme

3afepyKa OTKPbITUS NePBOro NPUEMHOro
okHa (Rx 1 delay)

3agep)xKa Ha noaTBep)xaeHme
npucoeanHernus kK cetu (Join accept delay)

KonnyecTBO NepenoBTOPOB OTMNPABKM
CkopocTb

MoLwHOCTb NepefaTymka

Mepunopn nepenayn AaHHbIX

Mepunopn c6opa AaHHbIX

Yacosow nosc

Bxoabl paboTatoT B pexunme

Pe)Xk1nm onpoca BHELHEro yCTpomncTBa

CKopocCTb MHTepdenca
buT paHHbIX

YeTHOCTb
CTOonoBbIX 6GUT

TanmayT OTBeTa BHELLUHEro yCTPOWCTBa

Bera CM-23 / PykoBOACTBO MO 3KCMiyaTaumm

RU868
OTAA
BKJIIOYEHO
BbIK/IIOYEHO

1 cekyHna

5 cekyHA

1

DRO

14 nbm

24 vaca

24 vaca
UTC +00:00
MMMYIbCHbBIN

3HAYEHWNE

OMpOC BbIKMOYEH (TONBKO NPO3PaydHbIit

paanoKaHan)

9600

8

HeT

1

1000 mc

Ona nsmeHeHuns HaCTpOeEK yCTpOVICTBa HEOB6XOAMMO NMOAKIOYUTLCS K HEMY C NMOMOLLbIO

nporpammbl «Vega LoRaWAN Configurator». Bol MmOxeTe ckavaTb €é Ha canTe B paspene
«[MporpaMmmHoe obecnevyeHne», TaM HKe HaxoAUTCS PYKOBOACTBO MO paboTe C
KOHOUTYypaTOPOM. [lepenTr Ha CTpaHMLLY NPOrpamMmel.
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3 PABOTA C YCTPOUCTBOM

BHEWHWW BUA YCTPOWUCTBA

YctponctBo Bera CW-23 npenctaBneHO B He6OMbLWOM MAACTUKOBOM  KOpPMycCe,
CKPYYEHHOM Ha Wypynbl ¢ kKperneHmem nos DIN-penky.

KOHTaKTHbIE Pa3béM O
KJIEMMbI NoOKNOYEHUS
aHTEHHbI
OoTBEepCTUa ANs
KPeCTOBbIX LLYPYNOB
@ 2 MM X 8 MM
cBeTOAMOAHANA
MHOMKaLWMSA
0603HaveHmne
Knemm ans
NOAKOYEHMS

nuTaHma 230 B

DIN-peinka C MOHTaXXHbIMMK
OTBEPCTUAMUN @ 3 MM U
KpenneHue K Heu

PeBnang N2 04 ot 28.08.2024 ‘ 11



Bera CM-23 / PykOBOACTBO MO 3KCMayaTaumm

' BHumaHue! 3anpeweHo nopkno4aTtb YCTPOWMCTBO

BCKpPbITOM Kopnyce.

K cetn 230 B npwu

12

pasbem ans
NOAKNOYEHMS
nepemMblvkn ans _\_. KOHTaKTHblE
BKJIIOYEHMS ‘ KNemMMbl
TEPMMUHaNbHOIO pa3bém ans
pe3ncTopa nogaum
nuTaHns 5B Ha
UART
nnaTy
CBETOAMOAHbIE
AC/DC NHAMKATOPSI
npeobpasoBaTeb
KOHTaKTHblE KNEeMMbI A5
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OMMNCAHWNE KOHTAKTOB

|_|pl/l NOOKMIOHYEHNN CHETUYMKA NMITYJTbCOB K BHELWWHUM yCTpOVICTBaM cnegyeT yudnmTblBaTb
BHYTPEHHIOK CXEMOTEXHUMKY €ro MMMY/bCHbIX BXOA4O0B, NMPMBEOEHHYIO HMXKE.

VCC
Mpynna Bl | 1 MOm
KOHTAaKTOB - ‘ McU
RS >

MUMMYNbCHBIRA!
Bxof

CPLV TS

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

KOHTAKT OMNMUCAHKNE

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

IN2 VIMNynbCHbIN BXOL 2
GND 3emMns

IN1 VIMnynbCHbIM Bxon 1

Ons nogkntoveHunsa RS-232 nnu RS-485 ncnonbdyetcs 3emnsg GND rpynnbl KOHTakTOB RS.

B cyeTumke MMNynbCOB MNPUCYTCTBYET HACTPaMBaEMbI  GUALTP  MMMYbCOB
(aHTnape6besr). [ns KakAOro MUMMY/JAbCHOrO BXOAA MMEETCH BO3MOXHOCTb HACTPOWUTb
napameTpbl: MUHUMaNbHAA AAUTENbHOCTb MMMYAbCa M MWHUMANbHAsA ANUTENbHOCTb May3bl
Mexay. [oacyeT nMnynbCoB ocylecTaseTcs ang yactot no 200 lu.

MMI'Iy}'IbCHbIe N OXpPaHHbl€ BXOObl MOTYT ObITb HaCTpO€Hbl Ha CYUTbiIBaHUE
3aMblkaHua (no yMOJ'I‘-IaHVII-O), Pa3MblkaHUA BXOOOB WU/IM U TOro U Apyroro
OAHOBPEMEHHO
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I/]Ml'lyﬂbCHbIe BXOAbl CHETYMKa WMMMNYNbCOB TMO3BONAKOT NMOAK/IKOYATb Uernn COo
cneayrouwnMmm TnnamMmm 3aMblKatoLLNX KOHTaKTOB!

® TEepKOH;
® MeXaHM4yecKas KHOMKa;

® «OTKPbITbIV KOJIIEKTOPY.

. O6opypoBaHMe ¢ MnNyabCHbIM Bbixogom Tuna NAMUR He nopgaepxuBaeTcs

nOﬂﬂpHOCTb MMEET 3Ha4YeHME TOJIbKO 014 LLEMN C KOTKPbITbIM KOJIJIEKTOPOM.

C6poc nokasaHuWM MMMNYNIbCOB Ha BXOAax MPOM3BOAMUTCA Yepe3 npunoxeHune «Vega
LoRaWAN Configurator» nm6o nyTémM noAHeCeHWs MarHuTa K JaTymky Xonsia Ha
ycTaHoBneHHoe Bpems (cm. JATHUMK XOJI1A).

MNynbCHble BXOAbl MOTYT ObiTb HACTPOEHbI A1 MCNOJb30BaHUS B pexmnme «OxpaHa»
yepes npunoxeHne «Vega LoRaWAN Configurator». B Takom cnyyae yCTpPOMCTBO He
ocyllecTBaseT NOACYET UMMYNbCOB Ha « OXpPaHHOM» BXOAE, a TONbKO CNeAUT 3@ U3IMEHEHNEM
ero cocrtosHua. B cnyyae cpabatbiBaHusg «OXpaHHOro» BXOAa YCTPOMCTBO aKTUBMPYETCS U
OTMNPABASET B CETb COOBLLEHME C CUTHANIOM TPEBOTW.

MaKkcrmManbHas BO3MOXHasa 4acToTa reHepaunm TpEBOXHbIX MaKETOB — Pa3 B 1 CeKyHAay.

OMNCAHWME KOHTAKTOB And noAKNOYEHNUA OCHOBHOTIO NUTAHNA 230 B

BHumaHue! 3anpeweHo nopgknaw4vatb YCTpOMCTBO K cetu 230 B npwm
BCKPbITOM KOpnyce.

KOHTaKTHblE KNeMMbil .
NS NOAKJIIOYEHUS —l_. 0603HavyeHne
nutaHuna 230 B [ '—'.” — KNeMMm ons
'. ’ MOAK/OYEHUS
nutanmna 230 B
KOHTAKT OMNCAHNE
N Pa6ouynin HoMb
L Pa6ouuni nposog (pa3a)
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HACTPOWKA MMMNYJIbCHbIX BXOLOB

Mpy NOAKYEHNM K MPUOOPaAM yYeTa C MMMYJIbCHbIM BbIXOAOM HEOH6XOAMMO YYMUTbIBATb
OCO6EHHOCTM WMMyNbCa KOHKPETHOro Tuna npubopa y4veTa: Apebesr, MUHUMAasbHas
ANNTENbHOCTb MMMYbCa U May3bl. g 3TOro HEO6XOANMMO CHSATb XapaKTEPUCTUKMU UMMYbCa
ocumnnorpadomM UM NONYyYNTb MHPOPMALIMIO OT NPOU3BOAMTENS NpUbBOopa yyeTa.

B cueTymke MMMynbCOB peann3oBaH CreuuasbHbI MPOrpamMmMHbIN GUNLTP UMMYIbCOB
(aHTnapebesr). PunbTp NpeacTaBneH ABYMS HACTPOMKAMM ANS KaXXAOrO UMMYNIbCHOMO BXOAa
(cm. pasgen 4, Bknagka «HacTporkmny). PacCMOTPMM OCO6EHHOCTU HAacTpoek dunbTpaumm ons
Pa3HbIX MMMYJIbCHbIX BbIXOLOB.

1. MexaHn4YeCcKni MMMyYNbCHbIN BbIXOA

O6bIYHO MEXaHWNYECKNI MMMYbCHBbIN BbIXOL B MPUBOpax yyeTa peann3oBaH Ha repKoHe,
HO 3TO MOXET 6bITb 1 KHOMKA UK ApYyras MexaHuKa. [naBHas npobaemMa Takmx BbIXOAOB — 3TO
Ape6esr KOHTAaKTOB. B MOMeHT cnafja »m $poHTa BO3HMKAET MHOXECTBO [AOMOJHUTENbHbIX
NMMYNIbCOB, KOTOPbIE HE HYXKHO YYMTbIBaTb B NofcyeTe. Kpome Toro, AMTENbHOCTb MMMy /bCa
nnaBaeT M 3aBUCUT OT TeKyllero pacxofa npuéopa ydeTa. s KOPPEKTHOro nopcyeTa
HEO6XOAMMO  OMpPeaenuUTb  MUHUMAaNbHYIO  AJNTENbHOCTb  MONE3HOro  MMMyabca U
MUHUMANbHYIO May3y Mexay Mone3HbiIMM WMMyNbCaMU (BCE 4YTO MeHblle — Apebesr).
MonyyeHHble 3HaYEeHN HEO6XOAMMO 3a4aTb B HACTPOMKAX CHETUYMKA MMMY/IbCOB.

MunHUManbHaa ANUTENBHOCTb MOJIE3HONO UMMY/IbCa — 3TO AJIUTENbHOCTb MMMYJbCa,
KOTOPYIO BbIAAET MPMOOP y4eTa Ha MaKCHMMaNbHOM pacxode (MakCMMasbHbIN Pacxo yKa3aH B
nacnopTte Npubopa yyeTa). DTa AINTENbHOCTb HE BKIIOYAET BpeMs Ha Apebesr. MUHMManbHyo
ONVUTENBbHOCTb May3bl MOXHO 3a4aTb PaBHOM MWHUMANIbHOM OJIMTENbHOCTU MMMYJibCa WAn
6onbLue, ecnm HeobxoanMo. O6bIYHO May3a Mexay MMMyAbCaMmn Ha MOPSLOK BblLLE.

MuHUmMansHanA MuHKUmMansHanA
ANAUTENBHOCTE ANATENBHOCTE
HMnynkLCa naysel
npebesr npe6esr npebesr time
2. DNEKTPOHHbBIN UMMYNbCHBIN BbIXOS,

Y 3N1eKTPOHHOrO MMMYAbCHOrO BbIXOAa OTCYTCTBYET Apebe3r (BbIXOA TUMa OTKPbIThIN
KONNEKTOP). Takom BbIXOA O6bIMHO MMeeT GUKCUPOBAHHYIO AIMTENbHOCTb MMMYbCa. YTOO6bI
CYETYMK MMMYJIbCOB 3aPUKCUPOBAJ MMMYNbC HEOOXOAMMO 33a4aTb B HACTPOMKAX MUHUMANbHYO
LJNTENbHOCTb MMMYyJ/bCa MeHble, YeM daKTUYecKas OAUTENbHOCTb UMMYbCa, BblAaBaemMas
NPMOOPOM yyeTa.
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MuHWManeHaA MuHKManeHanA
ANNTENbHOCTE LAUTeIBHOCTE
MMMyNbCa naysbl

time
3. [MoMUMO  dunbTpauum UMMNYyNbCOB MO AJIUTENbHOCTU MNay3bl WU KMMMy/JbCa B
CYETYMKE MMMNYJSIbCOB MNPEeLYyCMOTPEHA BO3MOXHOCTb PUIbTPaLUM UMMYyNbCa MO GPOHTY WU
cnafy. [lna petanbHOM HACTPOWKM cnedyeT O6paTUTbCa K rpynne napameTpoB dukcauumm
MMMYNbCOB Ha BXxoAax. [JOCTYMHbl 3HaYeHMS: "Mo 3aMblkaHWIO" (MO cnaay), "Mo pa3mMbikaHMo" (MO
OPOHTY) UM "MO 3aMbIKaHUIO U Pa3MblKaHWIO".

VIMNynbCHble BXOAbl CYETYMKA MMMYNLCOB MO YMOJIMAHMIO HAaxoAATCHd B COCTOSHUM
NOTMYECKON eanHULbI (Pa3OMKHYTbI). ECny mpousBecTM 3amMblkaHWME OAHOro M3 BXOAOB Ha
kKoHTakT GND, TO npon3onaéT cnag CUrHana 4O COCTOSAHMUS IOTMYECKOro Hyns. MNpu HacTpomke
duKCauMm MMMy AbCca Mo YMONYAHMUIO (MO 3aMbIKaHWIO) TaKOM UMMYbC 6YAET MOCUHMTaH.

Cnap cvrHana $poHT cMrHana

fime
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NOAKNKOYEHUE TEPMUHAIBHOTO PESNCTOPA

Ha nnate yCTponcTBa YyCTaHOBNEH TEPMUHAasbHbIN PE3NCTOP HOMUHanomM 120 Owm,
KOTOPbIV MO YMOMYaHWMIO HE aKTUBEH.

[ng akTuBaLMM TEPMUHAJSIBHOTO PE3NCTOPa HYXXHO YCTaHOBUTb NEPEMBIYKY Ha Pasbem
X5 Ha nnaTe.

TepMUHanbHbIM PE3UCTOP MCNOMb3YeTCs A4 3alMTbl OT MOMEX Ha AJIMHHOM nHUK RS-
485, NO3TOMY €ro MMeeT CMbIC/T aKTUBMPOBATb Npu aAnmHe nuHnm 100 n 6onee MeTpoB.

pa3beM a4 NoAKNOHYEHNA

nepemblYKmn oS | A
P A 00 T

X5

BK/IIOYEHNA . nﬂ

-
o=

TEPMUNHAIBHOIO HEEEARE ="
pesncTopa &

Pesu3na N2 04 o1 28.08.2024 17



Bera CM-23 / PykOBOACTBO MO 3KCMyaTaumm

MHONKALWNA YCTPOWUCTBA

yCTpOmCTBO MMEET TPU CBETOONOAHbIX MHOAMKATOPA, PACNO/OXEHHbIX Ha MnJjiaTte.

18

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

RT1

CUTHAJT MHOUKATOPA

KOpOTKl/Ie BCTbILLKW XXENTOIro
CBETOAMNOOHOIO MHAMKATOpPa

Tpw BCMbIWKKM NO 1 cek xenToro
CBETOAMOLHOrO MHAMKATOpPAa

OfaHa oNvHHas BCMbllKa B TeYeHne 3
CEK XXeNTOoro ceeToamogHoro
MHONKaTOPa

OnHa peakad BCrbllKa XENTOro
CBETOAMNOOHOIO MHAMKaTOpPAa

[TOCTOSSHHOE CBEYEHMNE XENTOrO
CBETOAMNOOHOIO MHAMKATOpPa

BcrbIlwKu cMHero ceeToanogHoro

MHOMKaTopa

[TOCTOSSHHOE CBEYEHME 3e/1eHOIO
CBETOAMNOOHOIO MHAMKATOpPa

cBeETOAMOAHbIE
MHOWKATOPLI

3HAYEHWE
MoeT nogkmoueHme k cetn LoRaWAN®

[MonbITKa NpUcCoeanHEHNS OKOHYMNIACh
HeyLaden

YCTPOMCTBO yCMNeLwHO NPUCOeSNHEHO K
CETUN 1 B aKTUBHOM pPeEXMME

Mepenava naketa B ceTb LORaWAN®

YcTpomncTteo nogkatodeHo no UART mnm
FSK

loeT npouecc nepefayu aHHbIX NO
nHtepdemncy RS-485 nnm RS-232

YCTpOMCTBO NoakaoyeHo Kk cetn 230B
nnu paboTaeT OT Pe3epPBHOro
aKKyMynigTopa
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B cnyyae HeycnewHor nOMbITKA NPUCOEAUHEHUS K CETU YCTPOMUCTBO
NPOAO/MKNT HAKOMNEHMe [AaHHbIX U  6yAeT OCYLECTBASATb MOMbITKA
NpPUCoeaMHEHUs K ceTu pa3 B 1 4ac

OATHUK XOJINA

YCTPOWCTBO OCHALWEHO AaTYMKOM XOona.

A

pacnonoxeHume
[aTymka Xonna

JNNTENbHOCTb BO3LENCTBUA MATHUTA PE3YJIbTAT

AKTVBaLMA NOAKITIOYEHMS K
1 cekyHAa YCTPOMCTBY Yepes paanokaHan FSK
nnn nHtepdenc UART

3 cekyHAbI [MpucoeamnHeHMe K ceTun

10 cekyHA C6pocC MmnynbLCoB

Pesu3na N2 04 o1 28.08.2024 19
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PAONOKAHAJ FSK

Ons nokanbHOro 6ecnpoBOAHOIO MOAK/OYEHUS K MEPCOHAIbBHOMY KOMMbIOTEPY B
YCTPOMCTBE pPEANM30BAHO NEPEKIOYEHNE Mexay pexmnmamu moaynsaumm LoRa n FSK, 1o ecTb
peanu3oBaH paavokaHan FSK. [nga opraHu3aumm Takoro nNOAKMOYEHUS UCMONb3yeTCs
nononHutenbHoe yctponcTteo «Bera FSK Dongle», koTopoe noakntodaetcs Kk USB-nopTy
KomMnbtoTepa. ns 4TeHus M M3MeHeHUs NapaMeTpPOB CYETUMKA MMMYNbCOB WCMOb3YEeTCS
nporpamma «Vega LoRaWAN Configurator».

NOAK/TIOYEHNE CHETYNKA UMMNYNTbCOB K MEPCOHAJIbBHOMY KOMITbIOTEPY

PagmnokaHan FSK no3BongeT opraHn3oBaTbh NOKaibHOE 6€CMPOBOAHOE (A0 HECKONbKMX
[eCATKOB METPOB) MOAK/IOYEHME K CHETUMKY A1 YTEHUSI U USMEHEHWS €ro NapaMeTPOB.

Ons nogkntoyeHms no FSK notpebyeTtcs:

@ ycTtponcTBo «Bera FSK Dongle», koTopoe nogkntovaetcsa Kk USB-nopTy nepcoHanbHOro
KOMMblOTEpPa;

@ koY FSK, KoTopbin MHAMBUAYANEH AN KAXAOIo yCTPOUCTBa 1 coaepxuntcs B QR-kone
Ha HaK/leBaeMOW 3TUKETKE BMeCTe C K/lto4amm akTmeaLmm B cetn LORaWAN® v apyrumm
naeHTNdUKaTopamu.

[MopsaAoK MOAKMOYEHNS, CNeaYOLWNI:

1. MopknounTtb «Bera FSK Dongle» k USB-nopTy komMnbtoTepa.
2. 3anycTtutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKy «[MOAKIOUYNTLCA» B MEHIO CNEBA.

MporpaMma aBTOMaTMYECKM PaCro3HAEeT TUM YCTPOMCTBA M MEHIO BbiI6Opa YCTPOMCTBA
CTaHEeT 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 Yy6eauTbCs, YTO YaCTOTHbIM MnaH
COBMaZLa€T C YaCTOTHbIM T[JIAHOM YCTPOWCTBA, K KOTOPOMY MJaHUPYETCH
noakntoyeHue no FSK.

5. HaxkaTb KHOMKY «MOAKNOYMTLCS K YCTPOWCTBY yAaneHHo vyepes FSK».

6. B nosBuBLUEeecs OKHO BBECTU KoY FSK HYXXHOro cyétumka un HaxaTb «OK».
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F MoaknounTecn k ycTpoicTey yepes FSK *

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

a4 Cancel

7. TlogHecTu MarHuT Ha 1-2 cekyHAbl K AaTumky Xonna yCTPOWCTBA UAM AOXKAATbCA
aBTOMAaTMYECKOro NOAKMOYEHUS (YCTPONCTBO aKTUBMPYET paamokaHan FSK pa3 B age
MUHYTbI).

Mpon3sonaeT NoAKMOYEHME K YCTPOMNCTBY, Kak €Can 6bl OHO 6b110 NoakatoveHo no USB,
TO/IBKO B MEHIO CJleBa MOSABUTCA OKHO C napameTpamm FSK cBa3n. Bce HacTpounku
BbIMONHAOTCS, Kak U npw USB nopknoveHun, ¢ MCnonb3oBaHMEM KHOMOK «[loayynTb
HaCTPOWKN» U «[TPUMEHUTL HACTPOMKMUY.

B MOMEHT aKTMBHOro ceaHca CBfI3W C MUCMOJIb30BaHMEM paauokaHana FSK,
nepepava pAaHHbix B ceTb LORaWAN® 6yper HepocTynHa. Ecnn 6binu
M3MEHEHbl HACTPOMKU YCTPOMCTBA, OHO HAYHET npoueaypy permcrpauvm B
CeTu 3aHOBO, Cpa3y Mocne TOro, Kak ceaHC paboTbl ¢ nporpammon «Vega
LoRaWAN Configurator» 6yaeT 3aBepLueH.

~e

NOAKTIOYEHME CHETYNKA UMMYJTIbCOB K NMEPCOHAJIbBHOMY KOMIMbIOTEPY YEPE3
BET'A USB-UART NMPEOBPA3OBATE/Ib

Bera USB-UART npeo6pa3oBaTenb NO3BONSET OPraHM3oBaTb MPOBOAHOE NOAKIOYEHNE
K CYETYMKY MMMYAbCOB AN YTEHWS W M3MEHeHUs ero napameTpos. [as NOAKIoYeHUS
HEeO6X0AMMO NpeaBapuUTeNbHO yCTaHOBUTL Apameep ansg COM-nopta MCP2200 nnn CP210x,
KOTOpblE MOXHO HalTW Ha CanTe B pasaene «3arpyskm».

BHumaHue! lpn noaknoveHMU cYeTYUKa MMMYJ/IbCOB K MEepPCOHasibHOMY
KOMMbIOTEPY HEO6XOAMMO OTK/IOHYUTb YCTPOMUCTBO OT nuTaHmsa 230 B u
NoAKNOYUTb NUTaHue S B.

[ns nookntoyeHns noTpebyeTcs:

® yctponcTteo «Bera USB-UART npeo6pazoBaTenby, KOTopoe nogknatodaetcd k USB-nopty
NepCOHaNbHOrO KOMMbIOTEPA;

[MopsaaoK NOAKMOYEHNS, CNeayOLWNI:

1. MoakntounTtb «Bera USB-UART npeo6pasoBatenb» kK cepsncHoMy UART-pa3beMy Ha
nnaTe yCTpomcTBa
2. [MopknounTb K yCTPOUCTBY NMTaHue 5 B
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UART

nutaHve 5B

MoaknounTb NpeobpasosBaTtesnb kK USB pasbemMy nepcoHanbHOro KomnbooTepa
3anycTtutb nporpammy «Vega LoRaWAN Configurator»

B nporpamme «Vega LoRaWAN Configurator» B MeHIO CneBa MepektounTbCs B
PEXMM «3KCMEPT», BbiIbpaTb MOAESNb YCTPOMNCTBA U Ha3HavyeHHbIn COM-nopT.
AkTuBmpoBaTb MHTepdenc UART nogHeceHnem MmarHmTa Ha 1 cekyHay

[Tocne 3Toro HaxaTb KHOMKY «[1oAKIOUUTLCS».

PeBusunsa Ne 04 o1 28.08.2024
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PEKOMEHOALIUU MO MOHTAXY

[na obecnevyeHns yCTOMYMBOW PafnOCBSA3M Mexay 6a30BOM CTaHUMEN U OKOHEYHbIM
YCTPOMCTBOM PEKOMEHIYETCS U3beraTtb yCTaHOBKM OOOPYAOBaHMS B MECTA, NpeAcTaBasiowme
COOOW HenpeoaonVMble Mperpagbl AN MNPOXOXAEHUS  PaAMOCUrHana, TakMe Kak:
apPMUPOBaHHbIE MEPEKPBLITUSA U CTEHbI, MOABAJIbHbIE MOMELLEHWNS, MOA3EMHbIE COOPYXKEHUS U
KONOALbI, CTaNbHble KOpob6a U T. 4.

Mpy pasBopaymMBaHUM CETU, BKKOYaOLEN B Ceba 60MbLIOE KOMYECTBO OKOHEYHbIX
YCTPOMCTB, HEOH6XOAMMbIM 3TANOM SIBASETCS BbINOJIHEHME PAabOT MO PAAMOMNNAHNPOBAHMUIO C
npoBeAeHNEM HAaTYPHbIX SKCMNEPUMEHTOB.

BHMMaHune! MOHTaX YCTPOWMCTBa AOJ/KHbI BbIMOJIHATH CRELManucTbl C
rpynnom no 3NeKTpo6e30nacHOCTU He HUXe I

OTKpbITble KOHTaKTbl KJE€MMHMKa YCTPOMCTBaA MNpM 3SKCrjyaTauum
HaxopaTCs NOoA Hanps)xeHnem BenuumHom po 250 B, onacHbim Aang
YeNIoBEYECKOM XU3HU. Jllobble NOAKIIOYEHUSA K YCTPOUCTBY M paboThbl Nno
€ro TeXHMYECKOMY OOBCNYXXMBAHMIO MPOU3IBOAATCA TOJNBKO NpwU
OTK/IIOYEHHOM MUTAaHUMN.

Mepen HavyanOM MOHTaXHbIX PaboT Heo6XxoAMMO y6eauTbCs, UYTO Ha
060pyAOBaHUM YCTAHOB/IEHA NOC/AEAHAS BepCuUs NPOLUMBKU

Ona OCyLeCTBNEHNA MOHTaXXa MnoHagobuTCH:

® OTBEPTKa KPeECTOBAad;

® HOYTOYK.
MoLwaroBbl MOHTaX BbIFSANT CAeayoWmMM 06pa3omMm:

1. HacTpoWka BCex yCTPOMNCTB M MOAKIOYEHNE NX B OOLLYO CeTb (CM. PykoBOACTBO NO
pPa3BOpPaYMBAHMIO CETK) — KaK MPaBUIO BbIMOSHAETCS B oduce.

2. TloAroToBUTb MeCTO B LWKady anekTpoobopyaoBaHms. (KOHCTpyKUMs WwKada AOMKHA
obecrneymBaTb 3aWMUTYy KOHTpOJNEepa OT MOMafdaHWs B HEro BRaruW, rpasv u
NMOCTOPOHHWX MPEAMETOB).

3. YkpenuTb KoHTponnep Ha DIN-pernky 3awenkon BHM3. ([Mpn pasmelleHnm
KOHTpOANEpa cnenyeTt NOMHUTb, YTO MPU SKCIyaTaunm OTKPbITbIE KOHTAKTbl KNEMM
HaXOLATCH MO HarMpPsHKEeHUEM, OMNACHbIM SIS YENOBEYECKOW XU3HU. [loCTyn BHYTPb
TakMX WKadOB pa3peLleH TONbKO KBaTMPULMPOBAHHBIM CNeLManMcTam.)

4. TlogkntoyeHmne BCcex HeObXoaMMbIX MPOBOAOB B KOHTaKTHble knemmbl CIN-23.
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5. MMoakntoyeHne aHTEHHbI. (M3NyYatoLMIA SNEMEHT aHTEHHbI ClieayeT pa3MeLlaTb BHe
WKada aneKTpoobopyAOBaAHMS)

BHumaHue! 3anpeweHo nopgkniovatb yCcTpoucTtBo K cetu 230 B npwm
BCKpPbITOM Kopnyce.

6. 3aﬂyCK yCTpOl;ICTBa — Nodada NMNTaHnda N perncTpauma CHeT4nKa MMMnyabCoB B CETU
(aBTOMaTHyeckas nnm I'IyTéM noaHeCeHNA MardHnTa K aT4ymnky Xonna Ha 10 CeKyH,D,).

pacnoioxXeHne

“—— paTuymka Xonna

7.

8. [NpoBepKa C MOMOLLbIO HOYTHYKA, YUTO YCTPOMCTBO YCMNELWHO NepenaeT AaHHbIe.

9. MoHTaxx DIN-penkmn mnm opyron AOCTYMHbIA CNOCO6 KpenneHust YCTPOMCTBa Ha

obbekTe.

[MnTaHne Bera CU-23 cnepyeT OCyLllecTBNsSTb OT CeTeBOro éuaepa, He CBA3aHHOrO
HEeNnoCpeACTBEHHO C MWTAHMEM MOLLHOrO CUAOBOrO O60pyAoBaHMS. Bo BHewHen uenw
peKOMeHAyeTCs YCTaHOBUTb BbIK/IOYaTENb, O6ECNeUYMBaIOLLNM OTKIIOUEHNE KOHTPOIEPa OT
ceTW 1 3almMTy OT Neperpy3sku No Toky. CnefyeTt NCNob30BaTb aBTOMATUYECKUI BbIKIOYATENb,
paccumMTaHHbIM Ha Tok 0,5 A, xapakTepucTuka B. MNMnTaHne Kaknx-nmbo yCTPONCTB OT CETEBbIX
KOHTakToB Bera CN-23 3anpeLlaeTcs.

Ona obecneyeHns HALEXKHOCTU INEKTPUYECKUX COEAUMHEHUN  pPEeKOMEHAYeTCs
NCNONIb30BaTb MHOTOXMUJIbHblE MefHble Kabenn, ceyeHnemMm He b6onee 1 MM2, KOHLblI KOTOPbIX
nepea NOAKAYEHNEM CNefyeT 3a4UCTUTb U O6NYAUTb UM O6XaTb B HAKOHEYHUKN. 3a4UCTKY
Kabenem HeOOXOAMMO BbIMOHATH C TAKMM PacyYeTOM, YTObbI Cpe3 U30NALMN NAOTHO Npuaeran
K KNEMMHOW KONOJKE, T.€. YTOObI OrOfIeHHbIE YY4aCTKM MPOBOAA He BbICTYNaAu 3a ee Npeaessbl.
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PABOTA CHETYUKA UMIMYJTIbCOB B PEXXUME NMPO3PAYHOTIO PAAVNOKAHANA

Ons BO3MOXHOCTW MCMONb30BAaHMUS CYETUYMKA MMMYJ/IbCOB COBMECTHO C PasivyHbIMMU
NPOrPaMMHbBIMN  KOMMNEKCaMM AMCheTyepm3aLmMm nNpMbopoB Yy4é€Ta WM MPOMbILIEHHOIO
obopyfoBaHMS B Hero [JobaBfeHa BO3MOXHOCTb pPaboTbl B peXMMe MNpo3payHOro
paZlMoKaHana. B aToM pexume CHETYMK MMMYNbCOB PaboTaEeT W3 Mexay ceTblo LoRaWAN®
N NOAKMOYEHHbBIM BHELIHUM NMpunbopom. CH-23 moxeT nonyyvaTb M3 LORAWAN® ceTu aaHHble,
npeaHa3HaveHHble 4719 BHELWHEro yCTPOMCTBa, U 6€3 Kakon-1Mbo 06paboTKM NepenaBaTth UX B
nHTepdenc RS-232 mnn RS-485. Ecnm BHelwHee yCTPOMCTBO OTBEYAET Ha 3amnpocC, CYETYMK
MMMYNbCOB MNepenaéTt MoslydeHHble AaHHble O6PaTHO B CeTb, Takxe 6e3 06paboTKM, B BUAE
OOHOrO MU/ HECKOJIbKMX NMaKeTOB.

TakuMm 06pa3oM, B pexXnMe MNpOo3pavyHOro pagrokKaHana CYETYMK WMMMYSbCOB He
dopmMmmpyeT 3anpoC W He obpabaTbiBaeT OTBET OT npubopa y4véta. O683aHHOCTb
choOpMMpPOBaTb 3aMpPOChbl M AHANM3MPOBATb OTBETbI MOJHOCTHIO JIOXMTCS Ha BHeELHee
npunoxeHue, paboTatollee ¢ Bera CN-23 yepes ceTb LORaWANE®.

Onsa obecneyeHns paboTbl YCTPOMCTBA B pPEXMME MPO3PAYHOro padMoOKaHana
HEOBXOANMMO yCTaHOBUTb cneumanbHoe MO «LoRa2TCP» n «loT Vega Server» (nm6éo mHoe
NpuIoXeHne noaaepxmeatowee paboty ¢ Bera CMN-23), KOTOpOe MOXHO CKavaTb Ha CanTe
iotvega.com. Tam e Ha CTpaHULEe MNPUIOKEHUS HAXOAUTCSH PYKOBOACTBO MO MEPBUYHOM
HaCTpomMKe paboTbl YyCTPOMCTBA B PEXMME NPO3PAYHOro paamoKaHana.

B Bera C1-23 pexum Npo3pavyHOro pagmokaHana 4OCTYMNEH BCeraa BHE 3aBUCMMOCTU OT
HaCTPOEK.

PABOTA CHETHYHUKA UMNYNTBCOB B PEXXUME CAMOCTOATE/IBHOTO OINMPOCA

Bera CW-23 mMoxeT paboTaTb B pPEeXMME CaMOCTOATE/IbHOrO Onpoca toobbIX
NOAKOYEHHbIX MO MHTepdencam RS-232/RS-485 ycTponcTts. ns aToro B nporpamme «Vega
LoRaWAN Configurator» Hy»HO cO34aTb M HAaCTPOUTb HEOHXOAMMbIE KOMAHbl 3aNpPOCOB U
OXWMAAEeMbIX OTBETOB. [loCne 3TOro CcYeTYMK UMMYJIbCOB HAYHET OMpaLLMBaTb MOAKIKOYEHHbIE
YCTPOMCTBA C 33, aHHOW NePUOANYHOCTLIO OT 1 0 65535 cekyHA nnm cornacHo CTaHAapPTHOMY
nepuony co6opa AaHHbIX.

MOCKONbKY 3aNpOChl M OTBETbI HACTPAMBAOTCS BPYUHYIO, CHETUMK MMMynbcoB Bera CH-
23 MOXeT OMnpallMBaTb NOAK/IKOYEHHbIE YCTPOMCTBA NO NPOTOKOY Yepes nHTtepdenc RS-232
nnn RS-485.

[ns HaCTPOMKK pexrma CaMOCTOATENbHOrO ONMpoca HeOBXOAMMO BO BKNadke «Bera
CWN-23232» nnn «Bera CWN-23 485» B BbinagatowemMm mMeHtio «OnpalwmBaTe MOAKIOYEHHbIE
YCTPOWCTBA» Bbl6PATb 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 OMNpoca MOXeT 6biTb 4 BapuaHTa paboTbl. Bo Bcex
PEXMMAX aKTUBEH «MPO3PadyHbI pagMoKaHan» 1 nepuoamyeckas oTnpaska MHPoOpMaumMn O
HAKOMIEHHbIX MMMYJIbCAax, TPEBOTaxX U MPOYMX MapamMeTpoB ycTponcTea Bera CH-23.

CaMOCTOsITENIbHBIN  ONPOC OTK/OYEH. B aTOM cnyyae caMoCTOATENbHbIM OMpPOC
NOLKMOYEHHbIX YCTPOUCTB HE MPOU3BOAUTCH.

MNpenyCTaHOBNEHHbIE YCTPOMCTBA. Pexunm, No3BONSIOWMM HACTPOUTb OMpoc A0 6
YCTPOMCTB NOALEPXMBAEMbIX 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

Agpec prewrero ycTpoiicraa 1: Mepiypuii 23X paclumpeHelil onpec

Agpec BHewwHero ycTpoiicraa 2 nepromepa CE102M paciumpenrifi onpoc

B 3xcnopr Hactpoex . ) Mynee CTK-15-M-RS-485 } . )
Aapec sHewkero ycTpolicTsa 3 pactuupeHblii onpoc

g Nevanexpe IE-2

& Viunopr HacTpoek

olo|o| e e e

AZpec BHeLLHEro ycTpoiicTea 4t Y NbCAP PaCLUIMPERHBIT onpoc
Agpec BHewmero ycTpoiicTea: o e = PaCLUMpEHHEI Onpoc
P yerp P P P
& Monyuuts Hactpofiku Agpecenewneroyerpeiicrsa 0 = | [] pacwmpenisii onpoc
 MpumennTs HacTpoiik -

ModBus RTU. O6meH faHHbIMUK € noAKAoYeHHbIM K C/1-23 yCTPOMCTBOM MPOUCXOAUT C
ncnonb3oBaHmem npotokona ModBus RTU. [Mpu HEOBXOAMMOCTM 3TOT PEXMM MOXHO
HAaCTPOUTb, BOCMOJb30OBABLNCH Knasuwen «[1o6aBuTb HACTPOMKY». B pacKpbIBLUEMCS MEHIO
MOXHO MPOBECTU HACTPOWKY CNeAYIOLLNX NapaMeTPOB:
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OMPaILMEETE NORKKGHEHHEIE YETPORCTSS: MadBus -
TPy avTEnHeIA onpoc

Mepvo nepena- AaHHsI: 24uaca
Meprion cBopa AaHHeX: 24uzca -
UYacosoit nosic: UTC+00:00

MeTin BpereHi M NpospaHHoro paanoKaHana

HacTpaiiika onpoca ycTpaoicTs

Slave D10 %] @ymays: |01 (0x01) Read Coi Status ~ | Data: J

Mask: | ]

[Ri3xcnopT Hactpoex Pattem: [ |

&,/ imnopT HacTpoek =
=abinop Ly Ecra coBnano: | OTNpaBuTE Sech NAKET YeranosuTs neproa [7], ¢ | 1 OrunaHe oTBETS, ¢ | 1 MeTin Bpener e

YRanmTh HacTpolicy

Q@ Monyuwmo HacTpoiiin LobasuTs HacTpaiicy

W TpUMEHITE HACTPOIM

Slave ID — appec NOAK/IIOYEHHOIO YCTPOWCTBA.
QyHKUMT — PYHKUMS ONpOCa PermcTpoB no npotokony ModBus RTU.

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

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

OxupgaHne oOTBETa — MNAPaMETP, OTBEYAOWMM 3a BPEeMS OXMAAHMA OTBeTa Mnocie
OTMpaBKK 3anpoca. B cnyyae, ecnn oTBeT OT NMOAK/MOYEHHOrO YCTPOMCTBA HE MOCTYynuia B
TEYEHME YKA3aHHOro MPOMEeXyTKa BpeMeHu, To B ceTb LORaWAN® oTnpasnseTcs nakeTt C
COOTBETCTBYIOLLEN NHOPMALLMEN.

YcraHoBuTe neprog — BKNOYEHNE AAHHOIO NMapaMeTpa No3BOASET HACTPOUTbL NEPUOL
OTMpPaBKM 3anpoca B MHTepdENC MOAKIIOYEHHOrO YCTPOMCTBa 6ONee MMOKO, HEXenu 3TO
npennoXeHo B opmMaTe CTaHAAPTHbLIX NepruoaoB c6opa M nepeayn LaHHbIX.

Mask — Mmacka KOTOpas Haka4blBaeTCs Ha OTBET OT NOLKJ/IIOYEHHOIO YCTPOMCTBA.

Pattern — nocnegoBaTeNbHOCTb 6aWMTOB C KOTOPOM CpaBHMBAeTCa OTBET OT
NOLK/MOYEHHOIO YCTPOWCTBA.

MeTtka BpemeHy — dnar, NO3BONSIOWMNIN BKIOYaTh B COCTaB MakeTa OTMPaBASeMOro B
ceTb LORaWAN® mMeTKy BpemMeHMU, B KOTOPYHO 6bl1 NPOM3BeaEH ONPOC BHELLHErO YCTPOMCTRA.

[Toumepebi
BapuaHT 1 (nonHoe coBnaaeHue):

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

Monb3oBaTenem nponucaH naTrepH (Pattern):
019999990506070809 (9 6aT AaHHbIX)
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Monb3oBaTenemM NponmcaHa Macka (Mask):
FFOOOOOOQFFFFFFFF (pasmep mackm — 9 6ainT)

FF — roBOpuT O TOM, 4TO 3TOT 6ANT 13 NaKeTa AaHHbIX OT MOAK/IIOYEHHOIO YCTPONCTBA,
MOMIHOCTbIO CpaBHMBAeTCs C NaTTepHom (Pattern)

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

1011021031041051061071081091
|FFI001001001FF| FFI FFI FFIFF]
101199199199105 1061071081091

BapuaHT 2 (HeT coBnaneHus):

OTBeT ycTponcTBa: 010203040506070809 (9 6aNT AaHHbIX)
Macka (Mask): FFOOOOOOQFFFFFFFF (pa3mep mackn — 9 6anT)
MaTtTepH (Pattern): 019999990506070101 (9 6aNT AaHHBbIX)

101102103104105106107108109|
|FFIO0|001001FF| FF| FF| FFIFF]
101199199199105 106 |07 8K 188 |

Ecam coBriano — napaMeTp, 3HaYeHMe KOTOPOro NO3BOMSET ONPEAENnUTb, YTO cnenyeT
chenaTb C OTBETOM MOAKJIKOYEHHOrO YCTPOMCTBA MOC/E CPaBHEHMUS € naTTepHom. OTnpaBuTb
€C/iIn COBMaNo WM He NPOU3BOANTL OTMNPAaBKY. B cnyyae ecnu coBnageHus HeT, MakeT B CETb
LoRaWAN® He oTnpaBnseTcs.

[MpOn3BObHLIN. B JaHHOM pexxmme, NoNb30OBaTeNtO NpeniaraeTcsa NnponmcaTb 3anpochl,
KOTOpble 6yayT OTNPaBAsTbCA B MHTePdENC MOAKIKOYEHHOrO YCTPOMCTBA C YCTAHOBIEHHbIM
nepmonoMm. lNonb3oBaTeb MOXET 3a4aTh IOOYIO NOCNEA0BATENIbHOCTb 6ANTOB, YTO MO3BONSET
CaMOCTOSITEIbHO OpPraHM3oBaTb PaboTy C YCTPOMCTBOM, MPOTOKON O6MEeHa KOTOPOro He
nogaepxaH B CW-23. [Ingd TOYHOM HACTPOMKM HEOBXOAMMO HakaTb KHOMKY «[lo6aBuTb
HaCTPOWUKY».

OyHKuMoHan napameTpoB  Mask, Pattern un  gpyrux  aHanornyeH  pexumy
CaMOCTOSITENbHOIrO onpoca no npoTtokony «ModBus RTU» (cTp. 18).

28 ‘ PeBu3unsa Ne 04 o1 28.08.2024



Bera CM-23 / PykoBOACTBO MO 3KCMayaTaLmm

s, BEaa

A B C O N ©©O T
m

B naHHOM pasgene onucaHa nocnenHss Bepcust MpoOTOKoNa obmeHa aaHHbiMu CUN-23 ¢
ceTbto LORaWAN®. Bepcusi mpoTokona yCTponcTBa oTobparkaeTcs B «KoHourypaTope» BO
BkNagke «MHdopmaumns».

B nonax, cocroswmx M3 HECKONIbKUX 6aiT, Mcnonb3lyetcs MNOpsSAOK
cnepoBaHus little-endian

CHETYUK MMMYJTIbCOB BETA CU1-23 MEPEOAET MAKETbBI CJIEAYIOWNX TUMOB

1. MakeTcC VIH(I)OpMaLI,l/Iel;I O HaKOMJIEHHbIX MMMYJIbCaX, TPEBOlNax Ha OXpPaHHbIX BXOAaX

MepenaeTcs perynspHoO uam no cobbiTnio Ha LORaWAN® nopT 2

Pasmep B 6antax OnucaHue nons Twun gaHHbIX

1 6anT

4 6anTa
1 6anT
4 6anTa

4 6aviTa

1 6anT

but

0 6ur
16ut
26T
3,4,5 6UThl

[MpuynHa Nnepenaym NakeTa uint8
00 — o BpemeHu,

01 — no oxpaHHOMYy Bxoay 1

02 — No oxpaHHOMY BXxOAY 2

21 - NpeBbIlWeH NOPOT Ha MMMYJIbCHOM Bxofe 1

22 - NpeBblleH NOPOr Ha UMMNYJIbCHOM BXxoAe 2

30 — no 3anpocy

208 - oTK/OYEHME BHELLIHErO NUTAHUS U Nepexos Ha
pe3epBHbIN MCTOUYHUK

209 - BO306OHOBIEHNE BHELUHETO MUTAHNS

Bpemsa dpopmmpoBaHms nakeTta (unixtime) uint32
Temnepatypa, °C int8
Moka3aHus Ha Bxoae 1 (B 3aBUCHMMOCTM OT TMNa - uint32

YUCNO MMMYNbCOB, IMH6O COCTOSAHNE

0 — pa3oMKHyT, 1 - 3aMKHYT)

MNoka3saHns Ha Bxoae 2 (B 3aBMCHMMOCTM OT TUMa - uint32
YUCNO MMMYNbCOB, IMH6O COCTOSAHNE

0 — pa3oMkHyT, 1 - 3aMKHYT)

3HayeHMe OCHOBHbIX HAaCTPOeK (6UTOBOE Nnone) uint8

3HayeHune

3anpoc noaTeepxaeHus naketos O - BbIkAOYeH, 1 — BKIOYEH
Pexxum Bxoaa 1: O — uMnynbCHbIN, 1 - OXpaHHbLIN
Pexxnm Bxoaa 2: 0 — MMMyNbCHbIN, 1 - OXpaHHbIN
[Nepuopn nepenavv AaHHbLIX:

|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| - 1 yac

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

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

Pexunm paboTbl MHTepdenca:

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

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

|6 == 1|7 == 1| - NPOM3BOMbHbIN

PaCLLIl/ICI)pOBKa OUTOBOIO Monst «3Ha4YeHUA OCHOBHbIX HaCTpOEK»

2. akeT € AaHHbIMU OT BHELLIHEro yCTPOMUCTBA AN PEXMMOB «[1po3payHbIv pagnokaHan»

n «[1pOn3BOJIbHbIN»

OTnpaBnsieTcsa ycTponcTtBoM Ha LORaWAN® nopT 2

Pa3smep B 6anTax
1 6ant

1 6anT

2 6anTa
1 6anT

1 6anT

1 6anT
MacCuB

OnucaHune nons Tvn BaHHbIX
[MpuumHa nepegayn naketa 13 - nakeT C AaHHbIMM OT  UINt8
BHELIHEro yCTPOMCTBA O/15 PEXMMOB “[1pO3padHbIv

pagmokaHan” u "[1pon3BoOJIbHbIN"

[MopsaKOBbIN HOMEP HACTPOWKK B KOHbUTypaTope uint8
(ong npospayHoro paamokaHana scerga 0. OtcyeTt €

0)

O6Wwmin pasmep NONyYEHHbIX Yepes3 MHTepdenc uintl6
LAHHbIX

Pa3mMep AaHHbIX B TEKYLLEM MaKeTe uint8
MopsaKoBbIM HOMeEpP NakeTa (B Ciyyae nepegayn uint8

HECKOJIbKMX MaKeTOoB, KOrAa AaHHble He MOMeLLatoTCH

B oauH. OTcyeT c 0)

O6bLlee KONMYeCTBO MAKETOB uint8
JaHHble [1-39 6anT] -

TexHonorus nepegavyn AOaHHbIX LoRa HaknagpiBaeT OorpaHn4YeHmna Ha MaKCUMaNbHbIN
pasMep rnakeTa, B 3aBUCMMOCTN OT CKOPOCTHK, Ha KOTOpOl;I nepenaeTcd OaHHbIV MakeT. B Cny4ae
€C/ OJaHHble, MOoJIyYEeEHHbIE YepeEs3 BHELLUHUW l/IHTepC])el;IC, HE MOTyYyT ObITb nepejaHbl B 0O4HOM
MakeTe, OHU p836MBa}OTCFI Ha HECKOJIbKO MaKeTOoB, KOTOpPbIE NepeanarnTcda NnocnejoBaTe/1IbHO.

3. [lakeT C AaHHbIMM OT BHELIHEro yCTPOMCTBa 15 pexunma «ModBus RTU»

OTnpaBnsieTcsd ycTponcTtBoM Ha LORaWAN® nopT 2

Pa3smep B 6anTax
1 6ant

1 6anT
2 banTa

1 6anT
1 6ant

30

OnwncaHne nons Twn gaHHbIX

[MpuumHa nepegayn naketa 04 - NakeT € AaHHbIMKM OT  UINt8
BHELHEero yCTpomncTBa ans pexmnma "ModBus RTU"

[MopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTypaTope uint8
(oTcyeT c 0)

O6wWwmin pasmep NONyYeHHbIX Yepes nHTepdenc uintl6
JAaHHbIX

Pasmep OaHHbIX B TEKYLLEM MNaKeTe uint8
MopsaKOBbIM HOMEP NakeTa (B cnyyae nepenaym uint8

HECKOJbKMX MaKeTOB, KOr4a AaHHble He MOMELLAoTCS
B oauH. OTcyeT c 0)
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1 6anT
2 6anTa
MacCuB

O6bLee KONNMYEeCTBO NaKeToOB
ALpec CTapTOBOro permcrpa

JaHHble [1-37 6anT]

o BE2a

O
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uint8
uintl6

4. [akeT C AaHHbIMU OT BHELLUHEro YCTPOMUCTBA ANs PEXMMOB «[1pO3payHbIv pagmokaHan»
N «[1POMN3BOJBHBIN» C METKOWN BPEMEHN

OTnpaBnsieTcsd ycTponcTtsoM Ha LORaWAN® nopT 2

Pasmep B 6amTax
1 6anT

4 6anTa
1 6ant
2 banTa
1 6ant

1 6anT

1 6anT
MacCuB

OnucaHwe nong

MpuumHa nepegayun naketa 05 - nakeT ¢ AaHHbIMUK OT
BHELLUHEro yCTPOWCTBA 419 PEXMMOB “[1po3payHbIN
pagnokaHan” n ‘Tpown3BonbHbIN"

Bpemsi opmumpoBaHms makeTa (unixtime)
[TopsaKOBbIN HOMEP HACTPOWKK B KOHbUTypaTope

(oTcyeT c 0)

O6wWwmin pasmep NOJyYeHHbIX Yepe3 nHTepdenc

JAaHHbIX

Pa3smMep LaHHbIX B TEKYLLEM MaKeTe

MopsaKOBbIM HOMEP NakeTa (B cinyyae nepenaym
HECKOJIbKMX NaKeTOB, KOrAa AaHHble He NMOMELLAoTCS
B oaunH. OTcyeT ¢ 0)

Obuee KONMYECTBO MaAKETOB

JaHHble [1-35 6anT]

Tvn gaHHbIX
uint8

uint32
uint8
uintl6
uint8

uint8

uint8

5. [lakeT € JaHHbIMW OT BHELUHEro yCcTpoucTBa anga pexuma «ModBus RTU» ¢ meTkomn

BPEMEHM

OTnpaBnsieTcsd ycTponcTtBoM Ha LORaWAN® nopT 2

Pa3smep B 6anTax
1 6anTt

4 6anTa
1 6anT

2 6anTa
1 6ant

1 6anT

1 6ant
2 banTa
MacCCuB

OnucaHve nond

MNpuynHa nepenayn naketa 06 - NakeT C JaHHbIMKW OT
BHELHEero yCTpomncTBa ans pexunma "ModBus RTU"
Bpemsa dopmmpoBaHumst nakeTa (unixtime)
[MopsaKOBbIN HOMEP HACTPOWKK B KOHbUTypaTope

(oTcueT c 0)

O6Wwmin pasmep NONyYeHHbIX Yepe3 MHTepdenc

JaHHbIX

Pasmep AaHHbIX B TEKYLLEM NaKeTe

MopsaKOBbIM HOMeEpP NakeTa (B ciayyae nepenaym
HECKOJIbKMX MAaKeTOB, KOrAa AaHHble HE MOMELLAOTCS
B oanH. OTcyeT ¢ 0)

O6bLlee KONMYECTBO MAKETOB

ALpec CTapTOBOro permcrtpa

JaHHble [1-33 6anT]

PeBun3uma N2 04 o1 28.08.2024

Tun gaHHbIX
uint8

uint32
uint8

uintl6
uint8

uint8

uint8
uintl6
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6. [NakeT ¢ AaHHbIMYU Oonpoca CHETHYMKOB S/1EKTPOIHEPTNI

OTnpaBnsieTcsd ycTponcTtBoM Ha LORaWAN® nopT 2

Pasmep B 6antax OnmcaHue nons Tun faHHbLIX

1 6ant MpuumHa nepeaayn naketa 07 - onpoc cyeTymKa uint8
3NEeKTPO3HEPrnm

1 6anT Twn ycTtponcTaa uint8

01 - DHepromepa 102M
02 - Mepkypuin 206

04 - Mepkypun 234

05 - JleHaHepro

4 6anTa CepuinHbIn HOMep Npubopa yyeTa uint32
1 6ant PesynbTaTt onpoca (1 — ycnex, 0 - ownbKa) uint8

4 6anTa Bpemsa cHaTUs nokasaHum (unixtime) uint32
4 6anTa MokasaHusg, *100 (tapnd 1) uint32
4 6anTa MokazaHus, *100 (Tapud 2) uint32
4 6anTa MokazaHus, *100 (tapud 3) uint32
4 6anTa Mokazanus, *100 (tapnd 4) uint32

7. TlakeT C gaHHbIMM OT CYETYMKa Tenna

OTnpaBnsieTcsa ycTponcTtsoM Ha LORaWAN® nopT 2

Pasmep B 6antax OnmcaHue nons Tun faHHbLIX

1 6anT [MpuumHa nepenaym naketa 08 - onpoc cyeTymka uint8
Tenna

1 6anT Tun ycTponcTBa uint8
03 - Mynbc CTK-15
06 - lNynbcap

4 6anTa CepuinHbIn HoOMep Nprbopa yyeTa uint32

4 6anTa Bpems dopmmpoBaHms makeTa (unixtime) uint32

8 6anT KonnyecTtBo NoTpebeHHOW TEMNIOBOM SHEPTNM, uint64
BTtu*10

4 6anTa CyMMapHbIM O6beM TEMNOHOCTUTENS, N uint32

4 6anTa Bpemsi HapaboTku, Y uint32

2 6banTa Tekylwas TeMnepaTtypa B Nnojatoem TpybonpoBoae uintl6
°C*100

2 banTa Tekylwas TeMnepatypa B OOpaTHOM TpybonpoBoae uintl6
°C*100

2 6anTa TekyLwnm pacxon Tenn1oHOCUTeNSs, n/4ac uintl6

4 6anTa TekyLwni pacxon Tenn1oHOCUTeNSs, n/4ac uint32

4 6anTa MouwHocTb, BT uint32

1 6anT Cpepna? (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, nepefaBaemMbln NPy OTCYTCTBUM OTBETA OT MNOAKIOYEHHOTO NpUbOopa yyeTa

Pasmep B 6anTtax OnucaHue nons

1 6anT MpuyrHa nepenaym naketa 09 - HeT oTBeTa OT
yCTPOMCTBA
1 6ant [MopaAKOBbIM HOMEP HAaCTPOWKM B KOHPUrypaTope
1 6anT Tun ycTponcTBa
01 - DHepromepa 102M
02 - Mepkypuin 206
03 - Mynbc CTK-15
4 6anTa CepuinHbIn HOMep Npubopa yyeTa

9. lNakeT, nepepaBaembl MNpPU OTCYTCTBUMW OTBETa OT YCTPOWCTBA
NONb30OBaTENIbCKMM 3aMNpocC

Mepenaetcs Ha LORaAWAN® nopT 2

Pasmep B 6anTtax OnucaHue nons

1 6anT MpuynHa nepepayum naketa 10 - HeT oTBeTa Ha
nonb3oBaTenbCknn nnn ModBus 3anpoc
1 6ant [MopsaAKOBbIM HOMEP HAaCTPOWKM B KOHPUrypaTope
10.

Mepenaetcs Ha LORaWAN® nopT 2

Pasmep B 6anTtax OnucaHue nons

1 6anT MpryrHa nepepaym NakeTa 11 - BOCCTaHOBNEH O6MEH
C YCTPOWMCTBOM
1 6anT [MopsaKOBbIN HOMEP HAaCTPOWKM B KOHbUTYypaTOope
1 6anT Tun ycTponcTBa
01 - DHepromepa 102M
02 - Mepkypun 206
03 - MNynbc CTK-15
4 6anTa CepuinHbIM HOMep Nprbopa yyeTa

Tun paHHbIX
uint8

uint8
uint8

uint32

Ha ModBus wnm

Twun gaHHbIX
uint8

uint8

MakeT, NnepeaaBaemblii NP1 BOCCTAHOBNEHNN O6MeHa C MPUBEOPOM y4yeTa

Tun gaHHbIX
uint8

uint8
uint8

uint32

11. MakeT, NnepefaBaeMbi NPU BOCCTAHOBEHUN OO6MEHa C MPUMOOPOM yyeTa NOCPeACTBOM

nonb3oBaTeNbckoro nnn ModBus 3anpoca

Mepenaetcs Ha LORaAWAN® nopt 2

Pasmep B 6anTtax OnucaHue nons

1 6anT MpryrHa Nnepefaym nakeTa 12 - BOCCTaHOBNEH OH6MeH
C YCTPOWCTBOM MO MOJib30BaTENLCKOMY M ModBus
3anpocy

1 6anT [MopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTypaTOope

PeBun3uma N2 04 o1 28.08.2024

Tun gaHHbIX
uint8

uint8
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12. MakeT C paclUMpPEHHbIMMN MOKA3aHUSIMU SNEKTPOCHETHMKOB
MNepenaetcs Ha LORaAWAN® nopT 2.

LaHHaa PyHKUMS 3a4aeTCs Yepe3 NporpaMMy KOHGUrypaTop yCTaHOBKOW YeK-60KCa
"pacLlUMpeHHbI Onpoc”.

Pasmep B 6anTtax OnucaHue nons Twun gaHHbIX

1 6anT [MpuumHa Nnepenayn naketa 17 — paClUMpPEHHbIM NakeT  uint8
OT 2NEeKTPOCYETUMKOB

1 6anT Tun ycTponcTBa uint8

4 6anTa CepuinHbIM HoOMep Nprbopa yyeTa uint32

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

4 6anTa Bpemsa cHATKUS nokasaHui (unixtime) uint32

2 6anTa HanpsyeHue, necatkm mB (dpaza 1) uintl6

2 6anTa Hanps»eHwne, necatkm MB (da3za 2) uintl6

2 banTa Hanps»keHune, necatkm MB (da3za 3) uintl6

2 6anTa Tok, MA (dpaza 1) uintl6

2 6anTa Tok, MA (da3za 2) uintl6

2 6anTa Tok, MA (dpa3za 3) uintl6

2 6anTa KoaddnUMEHT MOLHOCTK NO CyMME, AeCATble O uintl6
npoueHTa

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

2 6anTa KoaddnUMEHT MOLHOCTU, AecsaTble 4O NPOLEHTA uintl6
(dbaza 2)

2 6anTa KoaddnUMEHT MOLWHOCTU, AecsaTble 4O NPOLEHTA uintl6
(dbaza 3)

2 6anTa ®dazHbin yron 1-2 uintl6

2 6anTa ®asHbIt yron 1-3 uintl6

2 6anTa dasHbIt yron 2-3 uintl6

2 6anTa YacTtoTa, coTble gonu 'y uintl6

13. [TakeT C HaCTpOWKamMu

Mepenaetcs ycTtponcTBoM Ha LORaWAN® nopT 3

Pasmep B 6amtax  OnucaHue nons Twnn paHHbIX
1 6anT [MpuynHa nepenadn NakeTa, s gaHHoro naketa == 00 uint8

2 6anTa ID napameTpa uintl6

1 6anT OnvHa paHHbIX (len) uint8

len 6anTt 3HayeHwe napameTpa  ==mm=

2 6anT ID napameTpa uintl6

1 6anT OnnHa naHHbIX (len) uint8

len 6anTt 3HayeHwe napameTpa . ==mm-
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2 6anTt ID napameTpa

1 6anT OnnHa naHHbIX (len)
len 6anT 3HayeHre napameTpa

PeBun3uma N2 04 o1 28.08.2024
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CYHETYUK MMTTYNIBCOB BETA CN-23 MTPUHUMAET MAKETbI CIEAYIOWNX TUTOB

1. TlakeT C 3anNpOCOM HaCTpoek
Mepenaetcs npunoxeHmem Ha LoORaWAN® nopt 3

Pasmep B 6antax OnucaHme nons Twn gaHHbIX
1 6ant [MpuymMHa Nepegayn nakeTa - 3anpoc HacTpoek 01 uint8

B oTBeT Ha LaHHbIV MNaKeT yCTPOMCTBO MNPULLIIET NMakeT C HACTPOMKaMMU.

2. [lakeT ¢ gaHHbIMKM Ang nepepadn B uHTepdenc RS-232 nnmn RS-485
Mepenaetcs npunoxeHmem Ha LoORaWAN® nopt 2

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

3. 3anpoc COCTOAHUM
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 MHOOpPMaLMer O HAKOMIEHHbIX MMMYNbCaX,
TpeBOrax Ha OXpPaHHbIX BXOAAX.

4. [lakeT Cc KOMaHAOW Ha BHeo4YepeLHOM OnpocC
Mepenaetcs npunoxeHmem Ha LORaWAN® nopt 2

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

5. TlakeT c HacTponKamm
Mepenaetcs npunoxeHneMm Ha LORaWAN® nopT 3, MONHOCTbIO MAEHTUYEH MAKeTy OT
yCTPOWMCTBA.

Pasmep B 6antax OnucaHme nons Twn gaHHbIX
1 6anT MpuynHa nepenaym naketa 0x00 uint8
2 6anT ID napameTpa uintlé
1 6anT OnvHa naHHbIX (len) uint8
len 6anT 3HayeHwWe napameTpa L mmmes
2 6anT ID napameTpa uintlé
1 6anT OnvHa naHHbIX (len) uint8
len 6anTt 3HayeHwne napameTpa L mmme-
2 6anT ID napameTpa uintlé
1 6anT OnvHa naHHbIX (len) uint8
len 6anTt 3HayeHwne napameTpa mmmes
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I'IepeuaBaeMbllZ Ha yCTpOl7ICTBO MakeT C HaCTpOl;lKaMl/I MOXET COAEPXKaTb HE BCE
HaCTpOVIKM, noanepXxmBaemMble yCTpOVICTBOM, a TOJIbKO TY NX H4aCTb, KOTOPYIO HEO6X0AMMO

MN3MEHNTD.

Tabnuua ID HacTpoek CH-23 1 nX BO3MOXHbIX 3Ha4YEeHUIN

ID
HaCTPOWKU
4

16

20

21

34
35

37

49

B Tabnuue ykasaHbl 3HavyeHus B DEC, npun oTnpaBke AaHHble 3HayYeHus

TpebyeTcs nepeBectn B HEX

OnucaHue

3anpawyBaTh NOATBEPXKAEHNE

KonunyecTtBo NnepernoBTOPOB MNMakeTa

|_|epl/IO,£l, nepejadn JaHHbIX

CKopOCTb MHTepdemnca

TarmayT oXunaaHus OTBETA

KonnyecTso 6UT AaHHbIX
KonnyecTBo CTOMOBbLIX 6UT

YéTHOCTb

[Mepuon co6opa AaHHbIX

PeBun3ma N2 04 o1 28.08.2024

OdnnHa
JaHHbIX
1 6ant

1 6anT
1 6anT

1 6anT

2 6anTa

1 6anT
1 6ant

1 6anT

1 6anT

[MpyHUMaemble 3HaYeHns

1 - 3anpawmBaTb
2 — He 3anpalumBaTb

oTt1lp015

1-1vac

2 — 6 yacoB
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
2-86ur
1-16ut
2-26uTa
1-none

2 - even
3-odd
1-1uvac

2 — 6 4acos
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YacoBow nNosic, B MUHYTax

Bera CM-23 / PykoBOACTBO MO 3KCMayaTaLmm

2 6anT

3 —-12 yacos

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

o1 -720 no 840

PeBusunsa N2 04 o1 28.08.2024



o BE2a

Bera CM-23 / PykOBOACTBO MO 3KCMayaTaumm :&,

A B C O N ©©O T

ObWME PEKOMEHOALINW

MNepen Hayanom paboTbl C ycTpomcTBom Bera CUN-23 Heob6XOOMMO O3HAKOMUTLCS C
[aHHbIM PyKOBOACTBOM MO aKCnyaTaunm (aanee — PyKOBOACTBO).

[laHHOe yCTPOMCTBO NpefHa3HaYeHOo ANS BbINOJHEHMS CYETa MMMY/bCOB, MPUXOASALLMX
Ha 2 HEe3aBMCUMbIX BXOAA, C NOCNeAYIOWMM HaKOMNEHMEM N Nepeaayen aTon nHopmaLnm B
ceTb LORaAWAN®. Micnonb3oBaHMe yCTPOMCTBA B LIENISX, OTAMYAIOLLNXCS OT YKa3aHHbIX B JaHHOM
PYKOBOACTBE, $BASETCS HapylleHMemM npaBuia 3KcnayaTauuu. [MpomsBoamTens He HeceT
OTBETCTBEHHOCTW 3a NIO6ON yLLep6, BO3HUKLINIM B pe3ynbTaTe NCMONb30BaHWS YCTPOMCTBA He
MO HAa3HaYeHMIo.

okcnnyaTaums yctponcTtsa Bera CN-23 gomkHa OCYLLECTBASATLCS O6YYEHHbIM JINLIOM
(no TOCT IEC 62368-1).

3anpeLeHbl CaMOCTOATEIbHbIN PEMOHT NPM60opa UMM BHECEHNE U3MEHEHWUIA
B ero KOHCTPYKLMIO, a TaKXe YCTaHOBKa /060ro nporpaMmmMHoOro
obecneyeHus, Kpome MnporpaMMHoOro obecnevyeHus MNOCTaBASEMOro
npousBoguTenem

@

HenpodeccnmoHanbHO  BbIMNOSIHEHHAs PEMOHTHas paboTa WAM  YCTAHOBNEHHOE
CTOpPOHHEee MNporpamMmMHoe obecrnieyeHne MoryT MPUBECTU K MOJOMKe Mpubopa, TpaBmMam wm
NOBPEXAEHMIO MMYLLIECTBA.

MpousBoauTens He HeCeT OTBETCTBEHHOCTU 3a HenpeacKasyemble
NnocneacTBus, BO3HUKIUME MU3-3a WUCMOJIb3OBAHUA Ha YCTpOWCTBe
CTOPOHHEro NporpaMMHoro oéecnevyeHus

SNIEKTPUYECKAA BE3OINMACHOCTb

3anpeltaeTcs 3KcniyaTtauusi YCTPOWMCTBA B6/JM3M OTKPLITOrO OFHSI U
NPSIMbIX COJIHEYHbIX Jiyde — 3TO MOXXET MPUBECTU K MNeperpeBy MU
BO3ropaHuio. YCTPOMCTBO [AOJ/HKHO WCMNOJb30OBaTbCs MpYM TemnepaTtype
BO3ayXxa B AnanasoHe ot -40 °C (-40 F) no +85 °C (185 F)

@

[Mpy 06HaAPYXEHNM BO3rOpaHNs HEOOXOAMMO HEMEOJIEHHO MPEKPATUTb SKCMIyaTaumo
YCTPOMCTBA, OTKUYNTb MUTaHME YCTPOMCTBA, YCTPaHWTb BO3ropaHMe M OTCOEeANHUTb
aKKYMYNSITOP OT YCTPOMCTBA (M3BNeYb). [locne 3Toro yCTPONCTBO M akKyMyITOP HEOH6XOAMMO
OTNPaBUTb NPOU3BOANTENIO AN OCYLLECTBNEHNS ANArHOCTUKM (KOHTaKTbl MPOMU3BOANTENS CM.
B pasaene «[apaHTUNHbIe 0653aTeNbCTBaY).
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|_|pl/l SKCrayatTaunm HEO6XOAMMO He AONnyCKaTb nonagaHha NOCTOPOHHUX MPEAMETOB B
Kopnyc yCTpOVICTBa, 3TO MOXET NpMBECTM K 3aMblKaHNIO M BO3ropaHunto. 3ar1peLuaeTC9|
SKCrayatauuA yCTpOlZCTB B OTKPbLITOM NJTIM NOBPEXAEHHOM KOpnyce.

CnyqaﬁHoe noBppexapeHume Kabens ANEKTPONMUTaHUA MOXET NpPpUBEeCTn K
NOopPaXKeHUKo NTIEKTPUYECKUM TOKOM, a TaK)XXe K HEUCNMPaBHOCTAM, KOTOpPbIE
HE€ COOTBETCTBYIOT YC/IOBUAM rapaHTUU

3anpelaeTcs Norpy»aTb KOPMycC yCTPOMCTBA B BOAY, HE PEKOMEHAYETCS MOMELLATb ero
noA CTPyW BOABI.

3anpeLleHo KacaTbCsl MPOBOAOB, NJAT UMK KOpNyca YCTPOUCTBA MOKPbIMU
pykamm

Henb3g ncnonb3oBaTb yCTPONCTBO NOC/E NOMafaHU B HErO BOAbl. DTO MOXET MPUBECTU
K TPaBMaM WU MOBPEXAEHUIO YCTPOMUCTBA M €ro HEKOPPEKTHOW paboTe. B Takmx cny4asx
HEOH6XOAMMO OOPATUTLCS B TEXHNYECKYIO NOALEPXKKY MPON3BOAUTENS.

MPABUJTA BE3OIMACHOCTU MPU SKCIMNYATALUUWU BATAPEU

B maHHOM yCTpOMCTBE WCMNOJb3YIOTCH aKKymynsitop (nepesapshkaemas
6atapes) tvMna Li-Pol 200 mAh 3.7 V. 3anpelwaetrcsi MCNoab3oBaTb
AKKYMYNSiTOpbl APYroro Tmna

AKKyMy)’IFITOp He JOJHKEH NCMNOJIb30BaTbCA B YC/IOBUAX SKCTPEMaAJIbHO HM3KOIro gaBNeEHNA
BO34yXa, 3TO MOXET NpPmMBECTN K B3PbIBY UM YTEYKE OrHEOMNaCHbIX BELWECTB.

YCTPOMCTBO He MNOAXOAMUT ANS 3SKCrlyaTauuu B YCNOBUSX SKCTPEMANbHO HU3KOro
faBneHusa Bosayxa (Ha BbicoTax 6onee 2000 m).

3anpeliaeTcs MNPOU3BOAMTL CAMOCTOSATENbHYIO 3aMeHy aKKyMy/asTopa. 3aMeHa
BbileJEro W3 CTPOsi aKKyMynaTopa AOMyCKaeTCs TONMbKO B  CEPBUCHBIX LEeHTpax
npoun3BoaMTeNs 060pyA0BaAHNS.

AKKYMYnaTOp 3anpelieHO HarpeBaTb W/Mnu noaBepraTb BO3AENCTBUIO OTKPbITOrO
nnameHun u/mnu pasmellaTb B6IM3N OTKPLITOro NiaaMeHu, n/unmn nedopmMmpoBaTh.

AKKYMYNATOP, BXOASALLMIM B COCTaB YCTPOWCTBA, COLEPXKUT NINTUN.

3anpewaeTca BCKpbiBaTb aKKymynsaTop (nepesapskaemas 6atapes), 31O
MOXET MPUBECTU K B3PbIBY, BO3ropaHUIO WIN yTeYKe OrHEOMNACHbIX BELLECTB
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ﬂpm BO3ropaHmm akKKyMynaToOpa HeEJb34 BAObIXaTb TMPOAYKTbl TOPEHUA, a TaKXXe
MPUKacCaTbCA K aKKyMYNIATOPY HE3aWNLWEHHBIMN DYKaMW. ITO MOXeT MPEUBECTN K XMUMUNYECKNM
OXXOrlram.

;'a_“ BE2a

|_|pl/l nonagaHn B INa3a 2/1EKTPOJINTa M3 aKKyMyJidATOpPa HEO6XOAMMO HeMeNIEHHO
MPOMDBITb I1a3a O6ObLLINM KOJIMYECTBOM YNCTOWM BOIbI 1 KAK MOXXHO CKOopee O6paTl/ITbC9| K Bpa4yy.

NMPABUNA BE3OMNMACHOCTWU NMPU MOBPEXAEHUN KOPMYCA

Mpy HOpManbHOW paboTe YCTPOMCTBA KOPMNYC YCTPOMCTBA HE HECEeT OnacHOCTWU. [pwu
MEXaHMYEeCKOM MOBPEXAEHMN KOpMyca MOryT o6pa3oBaTbCs OCTPble Kpas W Yrhbl,
npeAcTaBastowme Cobom MNOTEHUMANbHYKO OMACHOCTb A4S MNonb3oBaTens. B 3Tom cnyvae
HeO6XOAMMO MPEeKPaTUTb SKCMAyaTauulo YCTPONCTBA M OTMPaBUTb €ro MPOU3BOAUTENO AN
3aMeHbl Kopnyca.

ﬂpm MOHTaXe B COOTBETCTBMM C HaACTOAWMM PyKOBO,ﬂ,CTBOM O60py,£],OBaHl/Ie He
npeancTaBndeT onacHOCTWM ONd 4YenOBEKa.

NHO®OPMAL A OB N3NTYHEHUN

MNpwv NpPaBWIbHOW 3KCrlyaTauum U COBGMOLEHNM PEKOMEHAAUMM MO  MOHTaxy
YCTPOUCTBO He OKa3blBaeT BPEeAHOro BO3LEWCTBMA Ha YENOBEYECKUN OPraHm3M W
3N1eKTPOoO6OPYAOBAHME.

PEWWEHWE PACINPOCTPAHEHHbIX MPOBJIEM

ﬂpm O6Hapy)KeHl/IM AbiMa, BO3ropaHund, WCKPEeEHUA, HETUMMYHOIro HarpeBaHuA,
BO3HMKHOBEHWA beHKLI,l/IOHa)'IbeIX OLWNBOK, a TaKxe npun nonadaHnn Bnarn BHYyTPb KOprnyca,
yCTpOl7ICTBO Heo6XOANMO O6eCcTOUNTb nyTemM OTKIKOYEHNA n/Mnn n3BneYeHns 6aTapeV| n
O6paTl/lTbCFI B TEXHNYECKYIO NMOAAEPXKKY MPOMN3BOONTENA.
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CueTturkm nmnynbcoB Bera CU-23 nOmMKHbI XPaHUTLCS B 3aBOACKOM YNAKOBKE B KPbITbIX
CYXMX CKNAACKMX TMOMELLEHMAX B YCIOBUSAX, UCKIIOYAIOWMX MNpsMoe nonajaHue Bnaru.
YCTpOonCTBa AOMKHbI 6bITb 3aLlLUMLLEHBI OT TOKOMNPOBOASLLEN Mbl/IX, MAPOB KUCAOT U LWenoyen, a
TaK)Xe Tra30B, BbI3bIBAIOLWMX KOPPO3MIO W  paspylalowmx msondumo. TemnepaTtypa
OKPY>KaloLLLero BO3fyxa He fOMKHa 6bITb HYke ntoc 5 °C 1 He fomkHa npesbiwaTh ntoc 40 °C.
OTHOCKUTENbHAA BNAXXHOCTb BO3yXa He AO/MKHa NpeBbiwaTth 85%.

YCTponcTBa TPaHCMOPTUPYIOT B 3aBOACKOM YMAaKOBKE BCEMM BMAAMKM TpaHCNopTa B
KPbITbIX TPAHCMOPTHbLIX CPeACTBaX B COOTBETCTBMW C MNpPaBMIaMW MEPEBO3KM PY30B,
AENCTBYIOWMMM Ha AAaHHOM BMAE TPAHCMOPTa, U TEXHUYECKUMMU YCIOBUSAMWU MOTPY3KU U
KpenneHus rpysos,

Bo Bpems Morpy3oyHO-pasrpy304HbIX PaboT 1M TPAHCMOPTUPOBAHUS ALLMKM HE [LOMKHbI
NOABEPraTbCs PE3KMM yAapam 1N BO3AENCTBUIO aTMOCHEPHbIX OCaAKOB.

Crnocob6 yknagku suMKOB C U3OEeNMEM Ha TPAHCMOPTHOE CPENCTBO AO/MKEH UCKIOYaTb
NX NepemMelLeHme.

TpaHCNOPTMPOBKa YCTPOMCTBa 6€3 YNMaKOBKM MOXET NMPUBECTU K €ro MOJIOMKE.

TpaHCNOPTMPOBaHME YCTPONCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKax BCEX TUMOB
Ha Ntobble paccToaHus npu Temnepatype ot -40 °C go +85 °C.
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7 KOMTEKT MOCTABKHA

CyeTymK MMMyYNbCOB MOCTABASETCH B CEAYIOLLMX KOMMNEKTALMAX:
1. CyeTumk umnynbcos Bera CN1-23-232 — 1 wT.

AHTeHHa — 1 wr.

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

AHTeHHa — 1 wr.

[MacnopTt — 1 wrT.
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Bera CM-23 / PykoBOACTBO MO 3KCMyaTaumm

VIsroToBuTeNnb rapaHTUpyeT COOTBETCTBME U3AENUS LENCTBYIOWEN TEXHUYECKOW
AOKYMEHTaUMW Npu COBMOAEHNN YCNIOBUIA XPaHEHWS, TPAHCNOPTUPOBAHMS 1 SKCMyaTaunu,
YyKa3aHHbIX B «PyKOBOLCTBE MO 3KCryaTauum».

[@apPaHTUMHBIM CPOK YCTPOMCTBA — 36 MecsaueB CO AHS MNPOAaxu, Mpu yCaOBUMK
cCoObM0AeHMs MPaBWa SKCrlyaTauMK, a TakKe YCIOBUM OBCNYXMBAHUS U XpaHeHus. [1pu
HEBO3MOXXHOCTM YCTAaHOBUTb ATy NPOLAXM raPaHTUMNHBIM CPOK MCUYUCNSETCS C AaTbl BbINMYCKa
YyCTPOWCTBA.

Ecnun YCTaHOBJ/IEHO, 4YTO T[OJIOMKa yCTpOVICTBa nponsowia no He3aBmcawmm OT
I'IOTpe6l/ITe)'IFI npndnHaMm M CBd43aHa C ﬂ,eq)eKTOM MaTepmanos WM HapylweHnem
TEXHOJIOTMYECKMX MNPOLECCOB TMpun nNpon3BoACTBE, 4YTO B WUTOre pAenaetT HEBO3MOXHbIM
hanbHeunlee MCnoib3OBaHMe yCTpOVICTBa, B Te4veHune FapaHTMVIHOFO CPOKa M3roToBUTEJb
ob43aH npeaoCTaBnTb YCNYTU MO PEMOHTY WM 3aMEHNTb BbllLEALLEE N3 CTPOA yCTpOl7ICTBO nnn
€ro COCTaBHbI€ YaCTW.

[ns onpeneneHns NpuYmMH OTKasa UM XxapakTepa MOBPEXAEHN MOXET NOTPebOoBaTbCSH
npoBeAeHNE TEXHMYECKOW 3SKCMepTu3bl WU OMArHOCTUKM  COTPYAHWMKAMW  KOMMAHWUK
npoun3BoanTens. 3ameHa MM rapaHTUNHBIA PEMOHT MPOW3BOASATCSA MOCNE MOATBEPKAEHWS
KOMMaHMEN-NPON3BOANTENEM COOTBETCTBUS TPEOGOBAHMUSAM rapaHTUMHbBIX O6S3aTENbCTB.

[apaHTUa HEe PacrnpoOCTPaHSAETCsH Ha SNEMEHTbI MUTAHUSA U LeKOpPaTUBHOE MOKPbLITUE
Kopnyca yCTpOMCTBa.

M3rotoBuUTENb HE HECET I'apaHTl/Il;leIX 0653aTeNnbCTB npun BbIXo4eE M3genmnda mn3 CTpod,
ecnn.

®  u3Jenme He MMeET NacnopTa;

O] B nacnopte He npocTtasneH wtamn OTK u/mnm OTCYyTCTBYeT Haknenka cC
nHPopMaLmen o6 yCTPONCTBE;

®  3aBoackon Homep (DevEUI, EMEI, MAC), HaHECEHHbIM Ha n3aenme, oTan4aeTcs oT
3aBoackoro Homepa (DevEUI, EMEI, MAC), yka3zaHHOro B nacrnopTe;

®  m3genMe NOABEPrasoCh BMeLIATENbCTBAM B KOHCTPYKUMIO U/UAKM NpOrpaMmmHoe
obecrneyeHune, He NPefyCMOTPEHHbIM SKCMyaTaLMOHHOM AOKYMEHTaLMeN;

®  m3penmMe MMeeT MEexaHUYecKMe, 3NeKTpUYecKne U/Wan MHble MOBPEXAEHUS U
fedekTbl, BO3HUMKWIME MpPU  HAPYLWEHUW YCNOBUWM TPAHCMOPTUPOBAHUS, XPaHEHUS U
aKcnnyaTaumy;

®  u3jenMe KVMeeT cfiedbl pPeMOHTa BHE CEepBUCHOroO UeHTpa npeanpusaTus-
N3rOTOBUTENS;

©®  KOMMOHEHTbl UM34eNns  WUMEeT  BHYTPEHHME  MOBPEXAEHMS,  BbI3BaHHbIE
nonagaHWeM BHYTPb MOCTOPOHHUX MPEAMETOB/XXUAKOCTEN U/ CTUXMIAHBIMU 6EACTBUSMMU
(HaBOAHEHME, MOXKapP M T. MN.) U MOBPEXAEHMS, BbI3BaHHbIE BINSHNEM arpeCcCUBHbIX CPE;

®  MpPOM3OLLEN eCTeCTBEHHbIN M3HOC U BblpabOTKa yCTPONCTBA;

®  HapyLleHbl NPaBMIa XPaHEHUS U HOPMbI SKCMyaTauum;
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®  npeBblEHbI 4OMYCTUMbIE HAarpy3KM Ha YCTPONCTBO.

CpenHu CpoK CNyX0bl nspenns — 7 net.

Mpw BO3HUKHOBEHWNM FAaPaHTUMHOTO CyYasi 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

PeBun3uma N2 04 o1 28.08.2024 X

45



) A s coon T Bera CM-23 / PykOBOACTBO MO 3KCMyaTaumm

NHOOPMALIMA O JOKYMEHTE

3aronoBokK Ycrponctso LoRaWAN® Bera CU-23
Tun 4OKYMEHTa PykoBoACTBO

Koa nokymeHTa HEP®.424169.024P3>

Homep v gata nocnegHen pesmsmnm 04 ot 28.08.2024

VicTopusa pesmsnm

PeBmsua [ata ONO  KomMmeHTapum
01 14.09.2023 XMA LaTa co3pnaHua nokymMeHTa
02 05.02.2024 XMA Menkne npaskm

BHeceHbl M3MeHeHMs B pa3aen HOVKaLUK,

03 08.07.2024 HEE
aKTyanun3mnpoBaHbl GOTO KOpryca No BCEMY AOKYMEHTY

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