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(O ) Bera CU-13 / PykoBOACTBO MO 3KCMyaTaumm

HacToslee pyKOBOACTBO pacnpocTpaHgseTca Ha moaembl Bera CUN-13-232 n Bera CU-
13-485 (panee — mopem) npowussoactea OOO «Bera-A6contoT» K onpenenser nopsnok
YCTAHOBKM W TMOAKMOYEHMS, a TaKKe COAEPXUT KOMaHAbl YMNpPaBfeHUs U OMNnUcaHue
dYyHKLUMOHana.

PykoBOACTBO npefHa3Ha4YeHo [AJ1d CneumannucToB, O3HAKOMEHHbIX C MpaBUIaMu
BbIMOJIHEHNS MOHTAXHbIX PaboT B O6MACTU PA3/IMYHOIO INEKTPOHHOIO U 3IEKTPUYECKOrO
060pyAOBaAHUS.

OOO «Bera-AbcontoT» CoOXxpaHdeT 3a COob6oW nMpaBO 6e3 npeaBapuTeNbHOro
yBELOM/NEHNS BHOCUTb B HacCTOsILLEEe PYKOBOLCTBO M3MEHEHWS, CBSI3aHHbIE C YJyYlIEHUEM
O6OpPYAOBaHNSA U MNPOTrPaMMHOIO ObOeCnevYeHUs, a Takxe [N YCTPaHEeHUs OMevyaToK W
HETOYHOCTEN.
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Bera CN-13 / PykoBOACTBO MO 3KCMyaTaumm (—J]

HA3HAYEHME YCTPOWCTBA

Mopnem Bera CN-13 nmeeT aBa BapuMaHTa UCMONHEHUS, OTIMYAIOLWLMECS TOJIbKO BUAOM
nHTepdernca obMeHa AaHHbIMU:

@ Bera CN-13-232 c HTepdencom RS-232;
@ Bera CN-13-485 c nHtepdencom RS-485.

Bera CW-13 npenHasHadyeH Oasi BbIMOJIHEHUS CYeTa MMMY/NbCOB, MPUXOAAWMX Ha 2
HE3aBMCUMbIX BXOLa, C NOC/eAYIOWMM HaKOMJIEHNEM 1 Nepefaden 3ToM MHPOPMaLMN B CETb
LoRaWANE®.

YcTtponcTtBo Bera C-13 MOXXeT NPUMEHATLCS B Ka4eCTBE OXPaHHOro 6/10Ka, - BCe ero
BXOZbl MOTYT OblTb HACTPOEHbI Ha NCMONb30BaHME B KA4eCTBE OXPaHHbIX.

Moaem wcnonblyeTcd COBMECTHO C JII0ObIMM MpubopamMm yvyeTa KOMMYHa/bHbIX
PECYPCOB W MPOMbIWIEHHOM 060pyaoBaHMM C uHTepdenmcamm RS-232, RS-485, wnum
MMMYNbCHBIMU BbIXOAAMM, TaKMUX KaK BOLOCUYETUMKU, SNEKTPOCYETUMKMN, TEMNOCHETUMKM. CN-13
MOXeT paboTaTb B peXMMe MPO3pPaYHOro pagmokaHana, 1Moo CaMOCTOSATENbHO OMnpallMBaTb
nprbopbl yyeTa.

[NMnTaHMe moaema OCyLIEeCTBJIAETCH OT BHEWHEIO MCTOYHUNKa MNMUTaHNA C HalnpsaXXeHnem
9..36 B.

[
2 O6opynoBaHme ¢ UMNynbCHbIM Bbixoaom Tuna NAMUR He nopaepxumBaeTcs

AJITOPUTM PABOTNDI

Bera C/-13 paboTaeT B CcneayolemM pexmme:
«AKTUBHbBIN» - pabounin peXnM yCTPOMCTBA.

YcTponcTtBo Bera CMN-13 nopnep)xmaeT ABa cnocoba aktmBauum B cetn LoRaWAN® —
ABP n OTAA. BbibpaTb OAMH 13 CNOCO60B MOXHO C MOMOLLBIO Mpunoxenus «Vega LoRaWAN
Configurator» (cm. «PyKOBOACTBO MOb30OBaTENSA» HA MPOrpammy).

Cnoco6 ABP. lNocne noakntovyeHus nuTaHug YCTPOMUCTBO Cpa3y HavyMHaeT paboTaTth B
pexume «AKTUBHbLINY.

Cnoco6 OTAA. lMocne nopayn NUTaHUS YCTPOWMCTBO HAYHET OTCYET CIyYaMHOro
MHTEepBasia BpemMeHW OT 1 CekyHAbl 4O 5 MWHYT, MO UCTEYEHUIO KOTOPOro MNPUCTYNUT K
OCYLLECTBIEHWNIO MOMbITOK MPUCOEANHEHMS K CETU.
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(O ) Bera CU-13 / PykoBOACTBO MO 3KCMyaTaumm

|_|pl/1 HEO6X0AMMOCTU neperipncoeamHeHunA K CceTn nnn MHNUNNPOBaHUA
BHEOYEepegHOro ceaHCa CB43un, HEO6XOAMMO NOAHECTN MArHUT K OaTYUKy XonnaHa 10 CEKYHL.A.
yCTpOﬁCTBO OCYyLWEeCTBUT TPWM MNOMNbITKMN NMpncoeamnHeHnda K CeTn B 3aaHHOM TMpn HaCTpOVIKe
YaCTOTHOM [JMara30oHeE.

Mpu nonyvyeHUn NoaTBEPXAEHUS akTuBauum B ceTn LORaWAN®, ycTponcTBo nomact
CUTHaN MHAMKATOPOM (CBEYEHME B TeUeHMe 5 CekyHA) U MepenaeT B peXnm «AKTUBHbINY. Ecnn
BCE MOMbITKM OKaXXYTCS HeyAaYHbIMW, MOLEM MPOLO/KUT HaKOMAeHWe AaHHbIX U OyaeT
OCYLLECTBAATb MOMbITKN MPUCOEAVNHEHMS K CETU pa3 B 6 4YacoB.

YCTponcTBO GOPMUPYET NAKET C TEKYLLUMM COCTOSHUEM C HAaCTPaMBAEMbIM NEPUOLOM
OT 5 MUHYT 0O 24 4acoB. [1akeTbl COXPaHSAKTCA B MaMsiTb YCTPONCTBA M MepenaroTcs npu
ovyepenHOM ceaHce cBs3M C ceTbio LoRaWAN®.

[Tpumepsbi

Ecnn nepuopn cbopa pHaHHbIX paBeH 24 daca, TO doOpMMpOBaHME MakeTa 6yneT
ocyuwecTtensatbcd B 00.00 no BHYyTpPEeHHMM YacaM yCTPOMCTBA.

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

[Mepuoa nepenaym AaHHbIX MOXET HacTpamBaTbCs OT 5 MUHYT A0 24 yacos. [1pu BbiIxoae
Ha CBA3b YCTPOMCTBO Ha4yMHaeT OTNpPaBAsTb MaKeTbl C MOKa3aHUAMW, HaynMHasg C CaMoro
paHHero. KOHKpeTHOe BpeMs nepefayn LaHHbIX He MOXXET 6blTb 3alaHO, OHO onpefenseTcs
C/ly4aHbIM O6pPa3oM [/ KaXXLOro YCTPOMUCTBA BHYTPW BbIGPAaHHOrO nepuopa nepenavm
[AHHbIX C MOMEHTa NOLKJ/IIOYEHUS K CET.

[Tpumep

3afaH nepuog nepenadn AaHHbix 30 MUHYT, @ YCTPOWCTBO 6b1710 3anyueHo B 16:40 no
BHYTPEHHMM 4YacaM yCTpOMCTBa. [1pu cy4yalHOM moacyeTe, YCTPOMCTBOM Obl1IO Ha3HayeHo
Bpemsa 16:41 ons nepenayvm naketa B nosyyvacoBon nepuog ¢ 16:40 go 17:10. Takum ob6pasom,
nakeTbl C JaHHOIO YCTPOMCTBA byayT nepenasatbcd B 16:41, 8 17:11, 8 17:41, 8 18:11 n Tak ganee
Kaxkable 30 MUHYT NO BHYTPEHHMM YacaM YCTPOMCTBaA.

Bpems BHYTpeHHWMX 4YacCOB YCTaHaB/AMBAETCS aBTOMATUYECKM MPU MNOAKIOYEHUN K
ycTpomncTey vyepe3 USB-UART, no paanokaHany FSK nnm ¢ nomoubio MAC-KoOMaHAbl.
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Bera CN-13 / PykoBOACTBO MO 3KCMyaTaumm )

OYHKUMOHAN

Mogaem Bera CH-13 aengeTcsa ycTponcTtBoM knacca C (no knaccndurkaumm LoRaWAN®)
n obecneymBaeT cneayomnmn GyHKLUMOHaN:

©® paboTa B pexumme Mpo3pavyHoro paamnokaHana LoRaWAN® <-> RS-232 uwnu
LoRaWAN® <-> RS-485

® CaMOCTOSTE/bHbIM OMPOC BHELIHEro 060pyAoBaHMg No npotokony ModBus RTU

® CaMOCTOSITE/IbHbIN onpocCc BHELWHEero o6opyﬂ,osa|-|ms| MOJib30OBaAaTEJIbCKMMU
KOMaHJaMMn

© nopaepxka ADR (Adaptive Data Rate)
© NoAAEP)KKa OTMNPAaBKKM MaKeTOB C NOATBEPXAEHNEM (HacTpanBaeTCs)

® BO3MOXHOCTb MEPEKNOYEHNA BXOOAOB B PEXUM «OXpaHHbIVI» Anga nNoaKNtO4YeHNA
BHELWHMX OATYNKOB MPOTEYKN, OXPaHHbLIX JaTYNKOB U T. L.

® BbIXO[ Ha CBA3b NMPW CpabaTbiBAHMM OXPaHHbIX BXOLOB
® K3MepeHne TemnepaTypbl
MAPKUPOBKA
MapKnpoBKa YCTPOMCTBa BbIMOJIHEHA B BUAE HAKIEMBAEMOM ISTUKETKM, KOTopas
COLEPKUT:
@ HaunmMeHOBaHUWe N3nenng;
@ DevEUI,
® Mecsu 1 rog Bbinycka nsaenuns;
@ 3Haku cepTudmKaumu.

DTUKETKa pacrnosiaraeTcs B TPeX MecTax — Ha Kopnyce yCTPOWMCTBA, B MacnopTe U Ha
YMaKOBOYHOM KOPOBKE.

Kpome TOro, Ha ynakoOBOYHOW KOPOOKEe pacrnoniaraetcs AOMOJHUTENbHAs 3TUKETKA,
cofepxalias:

@ WMHdopmMaumto 0 BEpCUM BCTPOEHHOIO MPOrpPaMMHOro obecneyeHms;

© QR-kO4, B KOTOPOM COAEPXATCS K/OYM aKTMBaUMW YCTPOWCTBA B CETU
LoRaWAN®, nata nponsBoACTBa U Apyrne naeHTUOUKaTopbI.
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(O ) Bera CU-13 / PykoBOACTBO MO 3KCMyaTaumm

XAPAKTEPUCTUKN YCTPOMNCTBA

OCHOBHbIE
Bxozabl MnybCHblE no 2
MakcmnmanbHasg YyacToTa MMMNYJIbCHOrO CUrHana 200 Iy
Bxopnbl oxpaHHble no 2
NHTepdenc RS-232 nnn RS-485
NHTepdenc ana nogknodeHuns K [K UART, paanokaHan FSK
dnana3oH paboumx TemnepaTtyp -40..485 °C
BCTpoeHHbIM JaTumK TemnepaTypbl ha

LORAWAN®
Knacc yctponcTtea LORaWAN® C
KonnyecTtBo kaHanos LoRa 16
YacTOTHbIE MJIaHbl, MOAAEPYKAHHbIE MO RUB68, EU868, KZ865, npon3BO/bHbIN
YMOJIYaHUIO (Ha ocHoBe EU868)
YacTOTHbIE MAaHbl, LOCTYMHbIE MO/, 3aKa3 IN865, AS923, AU915, KR920, US915
Cnoco6 akTuBaumm B ceTn LoORaWAN® ABP nnn OTAA
[Mepmopn BbIxOLa Ha CBS3b 5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
Twvn aHTeHHbl LORa BHYTPEHHSA
YyBCTBUTENBHOCTb -138 dBm
LanbHOCTb pagmnocCBs3m B MIOTHOM 3aCTPOMKeE 0O 5 KM
JanbHOCTb paanoCBs3n B CENIbCKOWN MECTHOCTH 00 15 km
MoLLHOCTb NepenaTymkKa no yMoa4aHMo 25 MBT (HacTpavBaeTcs)

MATAHUE
BHewHee nuTaHue DC9..36 B/ 0.2A
KOPIYC
Pa3smepbl kopnyca, He 6onee 90 x 49 x 46 Mm
CreneHb 3aWmMTbl KOpyca P65
KpenneHune CTSXXKaMm K onope, Ha DIN-peiky,
HacTeHHOoe

YIAKOBKA
Pa3mepbl 95 x 50 x 46 Mmm
Macca 0,071 kr
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Bxonapl pa60Ta+0T B peXxmnme

Pe)xxnm onpoca BHeLWHEero ycTponcTBa

MMMYJIbCHbIN

Bera CN-13 / PykoBOACTBO MO 3KCMyaTaumm (U ) Eurtr
HACTPOMKN MO YMONTYAHUIO
MAPAMETP 3HAYEHUE

YacTOTHbIN NnaH RU868

Cnocob akTmBauum B ceTU OTAA

ABTOMaTMYECKOE ynpaBieHne CKOPOCTbIO BKJIIOYEHO

3anpalwmnBaTb NOATBEPXKAEHME BbIK/IIOYEHO

3anep)kka OTKPbITUS MEPBOrO MPUEMHOIO

okHa (Rx 1 delay) 1 cexyrpa

3afep)xKa Ha NOATBEPXKACHME 5 cexyHa

npucoenuHenmns k cetu (Join accept delay)

KonnyecTBo nepenoBTOPOB OTNPAaBKM 1

CKkopocTb DRO

MolwHOCTbL NepenaTymka 14 nbm

[Nlepuopn nepenayum 4aHHbIX 24 vaca

Mepnop cbopa AaHHbIX 24 vaca

YacoBom nosc UTC +00:00

OMNpOC BbIKMOYEH (TOMBKO NMPO3pPaYHbIn

pafnokaHan)
CkopocTb nHTEepdenca 9600
BbuT paHHbIX 8
YeTHOCTb HeT
CTOonoBbIX 6UT 1
TarmayT OTBeTa BHELUHEro yCTponCTBa 1000 mc

[ng U3MeHeHns HaCTPOeK YCTPONCTBA HEO6XOAMMO MOAKIOUYUTHCA K HEMY C MOMOLLLbIO

nporpammbl «Vega LoRaWAN Configurator». Bol mOxeTe ckavaTb €€ Ha canTe B pasfene
«[MporpammHOe  obecnevyeHne», TamM >Ke HaxoAUTCS PYKOBOACTBO MO pabote C
KOHOUTypaTOPOM. [lepenTun Ha CTpaHuLLY NPOrpammbl.
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(O ) Bera CU-13 / PykoBOACTBO MO 3KCMyaTaumm

BHEWHWN BUA YCTPOWCTBA

Yctponcteo Bera CW-13 npenctaBneHoO B HeOOMbWOM MAACTUKOBOM Kopryce,
CKPYYEHHOM Ha LWypynbl € KperneHnem nof DIN-penky.

Ll

s
o
=

1 - wypynbl @ 2 MM X 8 MM, KPECTOBbIE
2 — DIN-perka ¢ MOHTaXHbIMU OTBEPCTUSAMU @ 3 MM

3 — CUIMKOHOBbLIN YMIOTHUTENb 6€3 CKBO3HbIX OTBEPCTUMN, O6ECNEeYMBAIOLLNI CTENEHD
3alUMTbl KOpryca ycTpomncTea IP65.

Bce anemeHTbl ynpaBneHUs U MHAMKALUMW, a TakXe KOHTaKTbl AAs MOAKIOYEHMS
PacnoNOXeHbl BHYTPM KOpMyca Ha nnaTe.

‘ WAl ]
. 4 — cBeTOAMOLHbIN UHOMKATOP
5 — pasbvem X2
6 — KOHTaAKTHbIE KIEMMbI
7 — gaTtymk Xosna
8 8 - UART
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Bera CN-13 / PykoBOACTBO MO 3KCMyaTaumm o Beaa

OMMNCAHWMNE KOHTAKTOB

Mpy MNOAKNOYEHUM PAAMOMOLEMA K BHELWHMM YCTPOWCTBAM cliedyeT Y4YuTbiBaTb
BHYTPEHHIOIO CXEMOTEXHMUKY €ro MMMYJIbCHbIX BXOAOB, MPUBEAEHHYIO HUXKE.

O

o}

1 MOMm

MCU

MMMYNbCHBIRA!

AEARHA ;ﬁ
i EXO0

oD3

HEHEAEE

13

x1@l xT2

Mopaem nmeet 10 KOHTaAKTOB, MOAPOOHOE ONMMCaHME KOTOPbIX MPUBEAEHO B TabanLe:

KOHTAKT OINNCAHME
A RS-485 A
B RS-485B
Tx RS-232 TX
Rx RS-232 RX
GND OUT 3emns
GND OUT 3emns
COUNT1 Bxon 1
COUNT 2 Bxon 2
GND 3emns
+V MuTaHne +

Ona nogkmodeHmss RS-232 wnn RS-485 ucnonbdyetca 3emna GND OUT, ans
noaknoyeHus uMmnynbCHbix Bxogos COUNT 1 1 COUNT 2 ncnonbdyetcs 3emns GND.

Mogaem ocCHalleH anropuTtMoOM aHTuapebesra C NOCTOAHHOM BpeMeHu 5 mc. lNMoacyer
MMMYJNIbCOB ocyLecTBaseTcs Ana yactot no 200 Iu.

V|MI'Iy)'IbCHbIe BXOA4bl MOJeMa MO3BOJIAKOT MNMOAKIKOYaTh LUEeNnn COoO cnenyrummMm Tunamm
3aMblKaOLWNX KOHTAKTOB:

® TepKOH;
® MexaHM4YyecKas KHOrMKa;

© «OTKPbITbIA KOMIEKTOPY.
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(O ) Bera CU-13 / PykoBOACTBO MO 3KCMyaTaumm
[ J
2 O6opypnoBaHue ¢ MMnNyabCHbIM Bbixogom Tvuna NAMUR He noaaepxuBaeTcs

HOJ’IFIpHOCTb MMeeT 3Ha4vYeHNE TOJIbKO AJ1d Lernn C KOTKPbITbIM KOJIJTEKTOPOM>.

C6poc mokasaHWi MMMNYNbCOB Ha BXOAAxX MPOU3BOAMTCA yepe3 npunoxeHwe «Vega
LoRaWAN Configurator».

MMnynbCHble BXOAbl MOTYT ObITb HACTPOEHbBI AJ19 MCMOJIb30BaHUS B pexmnme «OxpaHa»
yepe3 npunoxeHne «Vega LoRaWAN Configurator». B Takom cnyyae yCTpPOWMCTBO He
ocyllecTBASeT NOACYET UMMNYJSIbCOB Ha «OXPaHHOM» BXOLE, a TOJIbKO CNEeAUT 3@ U3IMEHEHNEM
ero cocrtosHua. B cnyyae cpabatbiBaHua «OXpaHHOro» BXo4a YCTPOMUCTBO aKTUBUMPYETCH U
OTNPaBNSET B CETb COOOLLEHME C CUTHAIOM TPEBOTW.

MakcrMmasbHag BO3MOXHas YaCTOTa reHepauum TPEBOXKHbIX MaKeToB — pa3 B 1 cekyHay.
HACTPOMNKA MMMYNbCHbIX BXOOOB

Mpw NoAKNOYEHNM K NPpUGOPaM yyeTa C MMMY/bCHbIM BbIXOAOM HEOH6XOAMMO YUYNTbIBATb
OCOBEHHOCTM MMMy/ibCa KOHKPETHOro Tuna npubopa y4veTa: Apebesr, MUHMMaNbHas
OJINTENBHOCTb UMMYbCa M May3bl. s 3TOro HEO6XOAMMO CHSTb XapaKTEPUCTUKM MMMYNbCA
ocunnnorpadom nnm NoyYnTb HPOpPMaLMIo OT NPOU3BOAMTENS NpUbopa yyeTa.

B mMomeme peanu3oBaH cCreumnasbHblii NPOrpaMMHbIA GUALTP MUMMNynbcoB. DPuabTp
npeacTaBieH ABYMS HACTPOMKaMWM A9 KaX4oro MMMyJsibCHOro Bxoda (CM. pasgen 4, BKaaKa
«HacTpolkmn»). PaccMOTprUM OCO6EHHOCTM HACTPOeK GpUAbTPALMN AN Pa3HbIX MMMYJIbCHbIX
BbIXOLOB.

1. MexaHUYeCKUn MMMYNbCHbIN BbIXOL,

O6bIYHO MeXaHUYECKMIN MMIMYIbCHBIN BbIXOZ, B MPUOOPax yYeTa peannsoBaH Ha repkoHe,
HO 3TO MOXeT 6bITb M KHOMKa WA Apyras MexaHuKa. [naBHas npobaema TakMx BbIXOAOB — 3TO
npebe3r KOHTaKTOB. B MOMeHT cnaja n opoHTa BO3HMKAET MHOXECTBO AOMOJHUTENbHbIX
NMMY/IbCOB, KOTOPbIE HE HY)XHO YUYMTbIBaTb B nojcyeTe. Kpome Toro, AMTeNbHOCTb MMMYJbCa
nnaBaeT M 3aBUCUT OT TeKyllero pacxofa npuéopa y4yeTa. [ns KOppPeKTHOro nopacyeta
Heo6XxoAMMO  OnNpeaenUTb  MUHUMANbHYIO  JJIMTENbHOCTb  MOJIE3HOrO  MMMy/bCa U
MUHMMaJbHYIO May3y Mexay MONe3HbIMU UMMyAbCaMn (BCE 4YTO MeHblue — apebesr).
MonyyeHHble 3HaYEHNS HEOHBXOAMMO 334aTb B HACTPOMKAX MOAEMA.

MunHUManbHaa OAUTENbHOCTb MONE3HOro nMMmnynbCa — 3TO AJUTENIbHOCTb UMIMYJIbCa,
KOTOPYIO BblAa€T ﬂpM60p y4€Ta Ha MaKCMMaJIbHOM pacxoje (MaKcKManbHbIN pacxon yKa3aH B
nacriopTe npm6opa yqua). OTa ANNTENBbHOCTb HE BKItOYaeT BpeM4d Ha JJ,pe6e3r. MVIHVIMa)'IbHyPO
ANNTENBbHOCTb May3bl MOXHO 3a4dTb paBHOlZ MUHUMaNbHOW AJINTENbHOCTM nMnynbCa WM
6onblue, ecnu HeO6XO,£I,l/IMO. O6bl4HO rnay3a Mmexay mmrnysbCaMu Ha nopsagokK Bblle.
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Bera CN-13 / PykoBOACTBO MO 3KCMyaTaumm (U2 ) e
MuHumansHan MUHUMansHan
ANATENBHOCTE ANATENBHOCTE
HMNyAbCa naysel
—lp-
apebesr apebesr npebesr time
2. DNIEKTPOHHbBIN UMMYNbCHBIN BbIXOL,

Y 2NeKTPOHHOrO UMMYNAbCHOMO BbIXOAA OTCYTCTBYET Apebesr (BbIxond TUMa OTKPbITbIN
KONNeKTop). Takom BbIXOd O6bIMHO MMeeT GUKCUPOBAHHYIO AJIMTENBHOCTb MMMYJbCa. YTOObI
MoZeM 3apUKCUPOBaAN  MUMMYNAbC HEO6XOAMMO 3a4aTb B HACTPOMKax MUHUMabHYO
OJINTENBHOCTb MMMYyNbCa MeHbLUEe, YeM dakTuyeckas AJIMTENbHOCTb MMMYNbCa, BblAaBaemMas

NPMOOPOM yyeTa.
MuHHUMansHanA MuHMMansHan

LNUTENbHOCTD LNUTE/IBHOCTD
MMNYyAbCa naysbi

time
3. [MomMunmMo dunbTpaLMm UMMYJIbCOB MO AJINTEIbHOCTU Nay3bl U UMMYJIbCa B MOAEME
npenycMoTpeHa BO3MOXHOCTb GUAbTpaLMKU MMMynbca No GpoHTY U cnapy. [na netansHow
HaAaCTPOMKK cnefyeT Oo6paTUTbCS K rpyrnne napameTpoB GUKCaLMUM MMMYNIbCOB Ha BXOAAX.
JloCTynHbl 3Ha4yeHMsa: "No 3aMblkaHWio” (MO cnady), "Mo pasmbikaHuo” (MO GPOHTY) Man "no
3aMbIKaHUIO N PA3MbIKaHUIO".

VIMNynbCHble BXOAbl MOAEMA MO YMOJYAHUIO HAXOAATCH B COCTOSIHUWM JIOTMYECKOW
eanHMUbI (pasoMKHYThI). ECim npon3BeCTM 3aMblKaHWE OAHOMO 13 BXOAOB Ha KOHTakT GND, 1O
NPOW3OMAET cnaj CUrHana LO COCTOSIHUS JIOTMYECKOro Hysa. [lpn HacTpomke dumkcaumm
MMMYyJSIbCa NO YMONYaHUIO (MO 3aMblKaHMIO) TaKOW MMMYNbC ByAeT MOCYMTAH.

Cnap curHana ®pPOHT cUrHana

time
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NOAKJTKOYEHUNE TEPMUHAJIBHOTO PE3UCTOPA

Ha nnaTte yCTponCTBa YCTaHOB/IEH TEPMUHaJIbHbIN PE3NCTOP HOMUHaNomM 120 Om,
KOTOPbIN MO YMOJIYAHWNIO HE aKTUBEH.

Ons akTMBaLUMM TEPMUHANBHOIO PE3NCTOPA HYXXHO YCTAaHOBUTb MEPEMbBIYKY Ha pPa3beM
X2 Ha nnaTe.

TepMUHanNbHbIM PE3UCTOP NCNOMb3YyeTCs AN 3alUMTbl OT MOMEX Ha AJIMHHOM NnHUK RS-
485, NO3TOMY €ro MMeeT CMbIC/T aKTUBMPOBATb Npu AnmHe nnHum 100 n 6onee MeTpoB.

PacnonoxeHue
pa3béma X2 Ha
nnaTte

MHOWKALWA YCTPOWUCTBA

YCTPOMCTBO MMEET OAUH CBETOANOAHBIN MHAMKATOP KPACHOrO LIBETA, PACMONIOXEHHbIN
Ha nnate. VIHAMKauMs MCMoONb3yeTcs TOJbKO Ha 3Tane akTMBauMKM YCTPOMCTBA B CeTU
LoRaWANE®.

PacnonoxeHue S

CBETOAMOLHOIro

UHAMKATOpa Ha Bk

nnaTe / S O
ELEIER %g El:

o3

HEEHEE

I
(=)
)

08809

[+ L L o

a2 e

o
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Bera CN-13 / PykoBOACTBO MO 3KCMyaTaumm (U ) Eurtr
CUTHAJ1 MUHONKATOPA 3HAYEHUE
LT KopoTkue BCrbILKM MoeT npoLuecc NpucoeanHeHns K ceTu
OpnHa onHHas YCTpONCTBO YyCMNELWHO NPUCOeANHEHO

BCMblLLKa B Te4yeHne 5 ¢ K CETU N B aKTUBHOM peXNMe

Tpw BCnbiwKM No 1 ¢ [MonbITKa NpucoeanHeHus
OKOHYMJIaCb Heypaven

B C/ly4vae HeyCﬂeLUHOIZ nonbiITKN MNpUcoegunHeHnsa K CeTu yCTpOVICTBO
npoaooO/DKNT HaKoMJ1IeHNne OaHHbIX U 6y,u,eT OCyLLEeCTB/IATb NOMNbITKU
npncoeamnHeEHUA K CeTun pa3 B 6 vacos

OATYUK XONJTA

YCTPONCTBO OCHALLEHO AaTYMKOM XOosa.

‘ ]
o PacnonoxeHune
5 haTtuumka Xonna Ha
e nnate
G o o
Y ARAEE O R -
HEHEHE
):
(=)
‘ & o
ogeg
IJJTNTENBbHOCTbL BO3AENCTBUA MATHUTA PE3VYJIbTAT
10 ceKyHA 3anyck npouenypbl NpucoeanHeHus K
cetn
1..2 ceKyHapl AKTUBaLNA NOAKIIOUEHNA K

YCTPOUCTBY Yepes pagnokaHan FSK
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PAONOKAHAJ FSK

Ons nokanbHOro 6ecnpoBOAHOIO MOAK/IOYEHUS K MEPCOHAIbBHOMY KOMMbOTEPY B
YCTPOMCTBE peann30BaHO NepekstoYeHne Mexay pexmnmamm moaynsumm LoRa n FSK, 1o ecTb
peanusoBaH paaunokaHan FSK. [nsg opraHmsaumMy TakKoro MOAKIOYEHUS WMCMOJb3yeTcs
JononHuTenbHoe yctponctBo «Bera FSK Dongle», koTtopoe nogkntodaetcs Kk USB-nopty
KoMnbloTepa. s YTeHUs U U3MEHEHUS NapaMeTPOB MOLEMA UCMOJIb3yeTCs Nporpamma «Vega
LoRaWAN Configurator».

NOAKJTIOYEHWNE MOOEMA K MEPCOHAJIbBHOMY KOMIbIOTEPY

PagmokaHan FSK no3BongeT opraHnM3oBaTh JIOKabHOE 6eCnpOBOAHOE (4O HECKObKMX
[ECATKOB METPOB) NOAK/MOYEHME K CHETUYNKY AN YTEHUS N USMEHEHWNS €r0 NapPaMETPOB.

Ona nogkntoyeHusa no FSK notpebyeTcs:

@ ycTtponcTBo «Bera FSK Dongle», koTopoe nogkntovaetca K USB-nopTy nepcoHanbHOro
KOMMbIOTEPA;

@ koY FSK, koTopbin MHAMBMAYANEH 419 KaXA0ro YCTPONCTBa M coaepxuntca B QR-kone
Ha HaK/J1eMBaeMOW 3TUKETKE BMECTe C KJlto4aMn akTmuBaumm B cetn LoRaWAN® n npyrumm
naeHTndnKaTopamu.

HOpFI,EI,OK NOAKJ/TIOMEHNA, CJ'Ie,EI,yPOLLI,l/II;IZ

1. TMoakntountb «Bera FSK Dongle» k USB-nopTy komnbioTepa.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HakaTb KHOMKY «[1ogKIO4YNTLCA» B MEHIO C/EBa.

[MporpaMmMa aBTOMaTUYECKN Pacno3HaeT TUM YCTPONCTBA M MEHIO BbiIbOpa YCTPOMCTBA
CTaHET HEeaKTMBHbIM.

£ Bera LoRaWAN konpurypatop 1.0.58 = O X

B E a a “TFSK dongle Azbik: |Russian ¥

A B C O Nn W T
Pextiam:

WrbopmaLma of ycTpoicTee HacTpoliku

SkenepT - Mogenk ycTpoiicTea: Bera F5K dongle
H it rnaH: RUBES -
Bepcuq no: FSK dong|e 0.1 acCTOTHBIM NNaH

Mogens ycTpoAcTEa
&, OBHOBUTL npowWMEKy MowWwHOCTE NepeaaTHMKa: 14 dBm -

Bera FSK dongle —

COM5 (€2 CoefiuHeH1E

3 MoaKmoYMTECA

Jﬂonmmqmbr_ﬂ K YCTPOMCTEY yaaneHHo Yepes FSK

X OTrnouMTECA

4. HaxaTb KHOMKY «[1oflyynTb HACTPOUKM» U Yy6eAuTbCsd, YTO YaCTOTHbIM MnaH
COBMajaeT C YacCTOTHbIM MMJIAHOM YCTPOMUCTBA, K KOTOPOMY TJiaHUpyeTcs
noakntoyeHue no FSK.

5. HaxaTb KHOMKY «[MOAKNOYMNTLCSH K YCTPONCTBY yAaneHHo vyepes FSK».

6. B nossuBLUeecs OKHO BBECTU KoY FSK Hy»XHOro cyétymka un HaxaTb «OK».
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Bera CN-13 / PykoBOACTBO MO 3KCMyaTaumm )

£ MoakntounTeca k ycTpoiicTey vepes FSK X

BeeaqTe KNnkoY 4nA NogknoYeHHaA: IIID-DD-DD-DEI-DEI-DD-DD-DDl

QK Cancel

7. TlogHecTn MarHWT Ha 1-2 cekyHAbl K gaTynmky Xonna yCTpOMUCTBA WM OOXOATbCA
aBTOMAaTMYECKOro NOAKIOYEHNS (YCTPOMCTBO aKTUBMPYET paanokaHan FSK pa3 B ase
MWHYTbI).

[MpousonaeT NOAKIOYEHME K YCTPONCTBY, KaK eC/in 6bl OHO 6b1/10 noakatoyeHo no USB,
TO/ILKO B MEHIO CJleBa MOSABUTCA OKHO C napameTpamm FSK cBa3n. Bce HacTpomku
BbIMOJIHAOTCA, Kak M npum USB noakitovyeHun, C UCNOb30BaHMEM KHOMOK «[1onyynTb
HaCTPOWKU» N «[TPUMEHUTb HACTPOMKM».

B MOMEHT aKTUMBHOroO ceaHca CBS3U C UCMNOJIb3OBaHMEM paauokaHana FSK,
nepenaya paHHbix B ceTb LORaWAN® 6ypetr HepocTynHa. Ecnn 6biam
N3MeHEeHbl HACTPOMKM YCTPOMCTBA, OHO HAYHET npoueaypy perncrpauum B
CeTn 3aHOBO, Cpa3y MocJie TOro, Kak ceaHc paboTbl ¢ nporpammon «Vega
LoRaWAN Configurator» 6yaeT 3aBepLUeH.

Y

NOAKJTIOYEHUNE MOOEMA K MEPCOHAJIbHOMY KOMIbIOTEPY YEPE3 BETA USB-UART
NMPEOBPA3OBATEJIb

Bera USB-UART npeo6pa3oBaTesnb NO3BONSET OPraHM30BaTb MPOBOAHOE MOAK/OYEHNE
K MoAeMy LS YTEeHUS W U3MEHeHMd ero napameTpoB. [ng NOAKIYEHUS HEOOXOAMMO
npenBapuTenbHO ycTaHoBUTb apameep s COM-nopta MCP2200 mnm CP210x, KoTOopbie
MOXHO HaWTWN Ha CanTe B pa3aesie «3arpyskm».

Insa nogknioyeHus r|0Tpe6yeTC$| .

® yctpomncTtBo «Bera USB-UART npeo6pa3soBaTenb», KOTOpoe nogkitodaetca k USB-nopty
NepPCOHaNbHOroO KOMMbIOTEPA;

[MopsafoK NOAKMOYEHNS, CNEeAYOLWNN:

1. MoaknounTb «Bera USB-UART npeo6pa3soBaTenb» k cepsnucHomy UART-pasbeMy Ha
njate yCTpOMCTBa
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=
2. MNopknounTb NpeobpazoaTens K USB pasbeMy nepCcoHanbHOro KoMnbeoTepa
3. 3anyctuTtb nporpammy «Vega LoRaWAN Configurator»
4.

B nporpamme «Vega LoRaWAN Configurator» B MeHIO CneBa MepektovnTbCs B

PEXMM «3KCMEePT», BbIbpaTb MOAENb YCTPONCTBA U HazHavyeHHbIn COM-nopT. NMocne
3TOro HaXaTb KHOMKY «[MOAKMOUUTHCS».
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PEKOMEHOALMUW MO MOHTAXY

Ina obecnevyeHns yCTOMYMBOM PafMOCBSa3M Mexay 6a30BOM CTaHUMEN U OKOHEYHbIM
YCTPOMCTBOM PEKOMEHYETCS U3beraTb yCTaHOBKM OOOPYAOBaHUS B MECTa, MpeacTaBasiowme
COOOW HenmpeopoNVMble Mperpagbl AN MPOXOXAEHWUS  pPaguMOCUrHana, TakuMe Kak:
apMUPOBaHHbIE MEPEKPLITUS U CTEHbI, MOABAJIbHbIE MOMELLEHNS, MOA3EMHbIE COOPYXEHUS U
KONoAubl, CTajibHble Kopoba u T. .

Mpu pa3sBopavmMBaHUKM CETU, BKIKOYAOLLEN B Cebd 60/bLIOE KOMMYECTBO OKOHEYHbIX
YCTPOWCTB, HEOOXOAMMbBIM 3TaNOM SIBSETCS BbIMOJAHEHME PabOoT MO PaanNOMNIaHNPOBAHMIO C
NPOBeAEHNEM HAaTYPHbIX SKCMEPUMEHTOB.

I'Iepep, Ha4daJloOM MOHTaXHbIX pa60T Heo6xoaAMMO y6eJJ,VITbC$I, YTO Ha
o6opyp,OBa|-|vm YCTaHOBJ1€Ha nocyieaHAA BepCuUid NpoLLnNBKHU

Ins OCyLlecCTB/IEHNA MOHTAaXXa NoHago6bUTCH:

® OTBEPTKA KPeCTOBAY,
© wnno,
® HOX OJ19 3a4YNCTKU NPOBOAA;

© HOYTOYK.
[MowaroBbln MOHTaX BbIMSANT CNefyowmm 06pa3oMm:

1. HacTpowka BCcex YyCTPOWCTB M NOAK/IOYEHNE UX B 06LLYIO CeTb (CM. PyKoBOACTBO MO
Pa3BOPaAYMBAHUIO CETKN) — KaK MPaBUIO BbIMOJIHAETCS B oduce.
2. OnpepeneHve yaayHblix MeCT A1 MOHTa)ka Ha OObeKTE C MOMOLLbIO TeCcTepa CeTU.

W

ObecTo4mBaHME NOAKIKOYAEMOro O60OPYAOBaAHUS, MPUOOPOB yyeTa U Np.

4. WN3roToBJieHMe OTBEPCTUM B CUIMKOHOBOM YIJIOTHUTENE NOA NMPOBOAa — CTPOro no
KONM4yeCTBY NPOBOAOB. HEO6XOAMMO MOMHUTB, YTO NPOBOL AOJHKEH ObITb KPYTOro
cevyeHus 1 He bonee 3 MM B IMaMETpPeE.

Mpun ypaneHuUn ynnoTHUTENsl, a TaKXe MNpU YCTaHOBKE MNPOBOAOB
Apyroro guameTpa Win cedeHUst BO3MOXXHO yXyALleHUue XapaKTepPUCTUK
YCTPOMCTBa BMIOTb A0 BbIXOAA U3 CTPOS BC/IeACTBME NONaAaHusa Bnaru
BHYTPb Kopnyca

5. TlopknoyeHme BCex HEOOXOAMMbIX MPOBOAOB B Knemmbl CI-13.
6. 3anyck yCTPOMCTBA — MNOAKJIOYEHME MUTAHUS U perncTpauns MoAema B ceTu
(aBTOMaTMYeCKas UM NyTEM NOAHECEHUS MarHMUTa K gaTumky Xonna Ha 10 cekyHa).
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PacnonoxeHue
OaTyunka Xonna Ha
nnarte

/

7. C nomolLbto HOYTHYKa y6eamTbCs, YTO YCTPOMCTBO YCMELWHO NepeaaeT AdaHHbIe.

8. lepen cOOpPKOWM YCTPOMUCTBA HeO6XOAMMO

COPOCUTb  HaAKOMJIEHHbIE  MpPWU

TECTUPOBaHMIN N NOAKJTIOMEHUN UMITYJIbCbl MYTEM HaXXaTUA cneumanbHOWM KHOMKK B

npunoxeHnn «Vega LoRaWAN Configurator».
9. C6opka ycTpomncTaa.

10. MoHTax DIN-penkn nanm ppyrom OOCTYMHbIA CNOCO6 KpemnneHus YyCTPOMCTBA Ha

obbekTe.
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PABOTA MOJEMA B PEXUME NMPO3PAYHOIO PAONOKAHAA

[ng BO3MOXHOCTU UCTMONb30OBAHMUSA MOLEMA COBMECTHO C Pa3/IMYHbIMU NPOrpaMMHbIMU
KOMMJIEKCaMK AncneTyepmsannm npmbopoB yYéTa U NPOMbILLIEHHOrO O60PYAOBAHUS B HErO
[o6aBneHa BO3MOXHOCTb paboTbl B pexxmme MNpO3payHOro pagmokaHana. B aTtom pexume
MoaeMm paboTaeT w3 mexay ceTbto LoRaWAN® 1 noakntoyeHHbIM BHELWHUM npubopom. CU-
13 mMoxeT nonyyatb M3 LORaWAN® ceTu paHHble, npefaHa3HayeHHble Aas BHELIHEro
YCTPOMCTBA, N 6€3 Kakom-nnb6o 06paboTKM nepenaBaTb UX B MHTepdenc RS-232 nnm RS-485.
Echn BHewHee yCTPOMCTBO OTBEYaeT Ha 3anpoc, MOLEeM Mepefa&T MNoJlyYeHHble AaHHble
06paTHO B CETb, TakxXe 6e3 06paboTKK, B BULE OOHOIO NN HECKOJNIbKNX MaKETOB.

Taknm 06pa3om, B pexxmme Npo3payHoro pagmokaHana Mogem He GopmMUpyeT 3anpoc U
He obpabaTbiBaeT OTBET OT npubopa Yyyé€Tta. O653aHHOCTb CHOPMMPOBaTbL 3aNpPOChl U
aHaNM3MpPOBaTb OTBETbI MOJIHOCTHIO JIOXNTCS Ha BHELLHEE NPUIOXeHKe, paboTatollee C Bera
CWM-13 yepe3 ceTb LORaAWAN®.

Onsa ob6ecneyeHns paboTbl YCTPOMCTBA B pPEXMME MPO3PAYHOro padmoOKaHana
Heo6Xx0AMMO yCTaHOBUTL cneumanbHoe O «LoRa2TCP» n «loT Vega Server», KOTOpOe MOXHO
CKayaTb Ha canTe jotvega.com. TaM xe Ha CTpaHULE NPUIOXKEHUST HAXOANUTCS PYKOBOLACTBO MO
NEPBUYHOM HACTPOWMKE paboTbl YCTPOWCTBA B PEXMME MPO3PaYHOro pagmokaHana.

B Bera CI-13 pexxrm npo3padyHOro pagmokaHana 4OCTyneH BCeraa BHe 3aBUCMMOCTU OT
HaCTPOEK.

PABOTA MOJEMA B PEXMME CAMOCTOATE/IbBHOTO OMNMPOCA

Bera CU-13 moxeT paboTaTb B peXMMe CaMOCTOSAATENbHONO OMnpoca JtobbixX
NOAKMOYEHHbIX MO UHTepdencam RS-232/RS-485 ycTtponcTs. ns aToro B nporpamme «Vega
LoRaWAN Configurator» Hy»HO cO34aTb M HAaCTPOUTb HEOBXOAMMbIE KOMaHAbl 3arMpOCOB U
OXUMJIaeMblX OTBETOB. [1oc/ie 3TOro MoLemM Ha4yHET onpallnBaTbh NOAKJIKOYEHHbIE YCTPOMUCTBA C
3aflaHHOW NepuoaUYHOCTbIO OT 1 fo 65535 cekyHA uamM cornacHoO CTaHZApTHOMY nepuony
c6opa OaHHbIX.

[MOCKOMbKY 3anpoChbl U OTBETbl HAaCTPaMBalOTCs BPYy4HYtO, mogem Bera CU-13 moxeTt
onpalKrBaTh MOAKIKOYEHHbIE YCTPOMCTBA MO NPOTOKONY Yepes nHTepdenc RS-232 nnn RS-485.

Ons HaCTpOMKM pexrma CaMOCTOSATENIbHOrO Onpoca HeobxoaMMO BO BKanke «Bera
CWM-13232 rev.2» win «Bera CW-13485 rev.2» B Bbinagarowem meHwo «OnpawmBaTth
NOAKJIIOYEHHbIE YCTPONCTBA» BbIGPATb XKENAaeMbI MYHKT.
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(O ) Bera CU-13 / PykoBOACTBO MO 3KCMyaTaumm

Hacrpoiitn nrTepdeiica

CKOpOCTL: 9600 -
BUT AaHHbIX: 8 6ut 7
HeTHocT: HET i
Cronossix 6uT: 1 cTonossid GuT a
TaiMayT 0TBETA BHEWHEr0 YCTPOiCTEa: 100ms -

ONPRWHEATE NOAKTOHEHHEIE YCTPORCTES: Onpoc gL,

MpeAyCTaHOENEHHEIE VTP O CTER
KomaHae! ModBus

MpoussonbHbIi

HacTpolikin nepenaqn nokasaHui
F.']BKmupT HaCTpoeK.

Mepioa Nepeaaq AaHHsIX: 24 vaca -
hinopT HacTpoek:

Mepuon chopa AaHHbIX: 24vaca -

Yacosoit noAc: UTC+00:00 -

Q¥ NonyanTs HacTpoli MeTiu BPEMEHH ANA NPO3PaYHOTO PAANOKaHANa

o TIDUMEHITE HACTPOIKK E

B pexmme caMOCTOATENbHOrO OnMpoca MOXeT 6biTb 4 BapuaHTa padoTbl. Bo Bcex
pPeXMMax aKTUBEH «MPO3payHbIM pafnoKaHan» U nepuoamyeckas oTrnpaBka MHbopmaumm o
HAKOMIEHHbIX MMMYJIbCax, TPEBOrax U NPOYMX NapameTpoB ycTpomncTea Bera C/1-13.

CaMOCTOSITENIbHBIN  OMNPOC OTK/OYEH. B 3TOM cCiyyae CaMOCTOATENbHbIM OMpPoC
MOLK/MOYEHHbIX YCTPOUCTB HE MPOU3BOAUTCS.

[MpenyCTaHOBNEHHbIE YCTPOMCTBA. Pexunm, MO3BONSIOWMM HACTPOUTb OMpoc A0 6
YCTPOUCTB MOALEPXMBAEMbIX TUMOB.

OrpalWMBaTE NOAKMIOHEHHEIE YCTRORCTEa: MpeaycTaHosneHHsIe yCTpoicTsa

KomaHas!

MpuHy AUTENbHBI onpoc

HacTpafii nepeaaqm noxasaxmi

Mlepioa nepenadi AaHHSIX: 24vaca -
Mepioa cBiopa AaHHbix: 24vaca -
Uacosoii nosc: UTC+00:00 -

METI SPEmeni AR Mpo3PEHHOTD PAaVoKaHana

HacTpolia onpoca ycTpolicTs

Alpec BHewHero yCTpoiicTEa 2t 0 Mepiypuii 20X
Biaxcnopr actpoex Shepromepa CE102M
Aapec srewrero yeTpoficTsa 3: 0
e Mynsc CTK-15-M-RS-485
Aapec srewrero yeTpoficTea 4 0 ~
Aapec srewrero yeTpoficTsa 5: 0 — -
@ Monywnrs racrpoiin Aapec srewrero yeTpoficTsa 6: 0 — -
4 MpUMEHUTB HACTPOTiKM £

ModBus RTU. O6meH gaHHbIMK € noaktodeHHbIM K C-13 yCTpONCTBOM NPOUCXOAUT C
ncnosb3oBaHmem npoTtokona ModBus RTU. [Mpyu HeoO6XoOMMOCTM 3TOT PEXMM MOXHO
HAaCTPOUTb, BOCMOJIb3OBABLWNCH Knasuwen «1o6aBuUTb HACTPOMKY». B pacKpbIBLUEMCS MEHIO
MOXHO MPOBECTU HAaCTPOWKY C/IEAYIOLLNX NapaMeTPOB:
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Bera CN-13 / PykoBOACTBO MO 3KCMyaTaumm )

ONpawMBaTh NOAKMIOHEHHBIE YCTPOMCTBA: ModBus =

KomaHas!

I T

Hacrpofiy nepeaav noxasariti

Mepyoa nepeaa| AaHHsIX: 24uaca -
Mepvoa copa AakksIX: 24uaca -
\acosoii nosic: UTC+00:00 -

MeTKM BpeNeHi AR NPO3PAUHOr0 PARMOKaHANa

Hacrpoiia onpoca ycTpoficts

Slave ID: 0 || @yraums: |01 (0x01) Read Coil Status v | Data: | |

Mask: [ ]

Rsxcnopt Hacpoex caa | ]

daimnopT 1 -
[ eorTacros Ecrvt cosnano: | OTnpasuTs secs naker ¥ YeravosuTs nepuoa [7], ¢ | 1 Oxwganve otsera, c: | 1 MeTkuspevern || CRC

YaanaTs HacTpolixy

Q Nonyunts HacTpoiikin [o6aBuTh HaCTPOIKy

' MpyMeriTb HaACTPOiiKM

Slave ID — appec NOAK/IKOYEHHOrO YCTPONCTBA.
QyHKUMS — GYHKLMSA OnMpoca PerncTpoB rno npotokony ModBus RTU.

Data — none, B KOTOpOM cniegyeT nponmncaTtb PDU cornacHo npotokony ModBus RTU, a
TaKXXe KOHTPOJIbHYIO CyMMY, eCnn He ycTaHoBneH dnar CRC B rpynne HacTpoeK LaHHOro
3anpoca.

CRC — ¢nar, ycTaHOBKa KOTOPOro pa3spellaeT nnm 3anpeltaet otnpaeky CRC B cocTase
naketa B ceTb LORaWAN®.

OXunagaHne oTBeTa — NapamMeTp, OTBeYallWMM 3a BpeMs OXWAAaHMUS OTBETa nocie
OTNpaBKK 3anpoca. B cnyyae, ecnm oTBeT OT NMOAK/NOYEHHOrO YCTPOMCTBA HE MOCTYNnuia B
TeYeHMe yKa3aHHOro MpoMexyTka BpeMeHu, To B ceTb LORaWAN® oTnpaBnseTcs nakeT C
COOTBETCTBYOLWEN MHOPMaLMeN.

YCTaHOBUTL Nepuos — BKJIOYEHME LAaHHOMO NapamMeTpa NO3BONSET HACTPOUTbL MEPUOL
OTMpPaBKM 3anpoca B MHTepPeNC MOAKIOYEHHOIO YCTPOWMCTBA Oonee rmbKo, HexXenm 3TO
npensioXeHo B popmaTe CTaHLAPTHbIX NepMoaoB CObopa 1 Nepenayn AaHHbIX.

Mask — macka KOTOpPasda HaknagblBa€TCd Ha OTBET OT NMOAKJ/TKOYEHHOTO yCTpOVICTBa.

Pattern — nocnenoBaTeNbHOCTb 6GaWTOB C KOTOPOW CPaBHUBAETCA OTBET OT
NOAKIOYEHHOIO YCTPOMCTBA.

MeTka BpemMeHu — dnar, No3BONSIOLWMM BKIOYATh B COCTAB MakeTa OTMNpaBasgeMoro B
ceTb LORaWAN® MeTKy BpeMeHM, B KOTOPYIO 6bl1 MPON3BEAEH OMPOC BHELLHErO YCTPOMCTRA.

[Tpumepeni
BapwuaHT 1 (mnonHoe coBnaaeHme):

B oTBeT Ha 3anpoc, MOAKMOYEHHOE YCTPOMCTBO OTMPABMIO TaKOW MakeT OaHHbIX:
010203040506070809 (9 6anT BaHHbIX)

Monb3oBaTenem nponuncaH nattepH (Pattern):
019999990506070809 (9 6avT AaHHbIX)
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(O ) Bera CU-13 / PykoBOACTBO MO 3KCMyaTaumm

Monb3oBaTenem nponmncaHa macka (Mask):
FFOOOOOOQFFFFFFFF (pa3mep mackun — 9 6anT)

FF — roBOpUT O TOM, YTO 3TOT 6ANT M3 NMaKeTa AaHHbIX OT MOAKIKOYEHHOrO YCTPOMNCTBA,
NOMIHOCTbIO CPaBHMBAETCH C NMaTTepHOM (Pattern)

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

\01102\03\04105106\07108\09\
\FF\OO\OO\OO\FF\ FF\ FF\ FF\FF\
01199199199\05\06 0710809\

BapwaHT 2 (HeT coBnaaeHus):

OTBeT ycTpowncTBa: 010203040506070809 (9 6anT AaHHbIX)
Macka (Mask): FFOOOOOOQOFFFFFFFF (pa3mep mackmn — 9 6anT)
MatTepH (Pattern): 019999990506070101 (9 6anT AaHHbIX)

\01102\03\
\FF\00\0
10)

=
S

4\05\06\07108109\
\OO\FF\ FF\ FF\ FF\FF\
199199199\05\06\07 0l \ B

9
(o)}

(@)

=
e}
S

Ecnn coBnasno — napameTp, 3HaYeHMEe KOTOPOro NO3BONSET ONpefeNinTb, YTO cnepyeT
cAenaTb C OTBETOM MOAK/IIOYEHHOIO YCTPOMCTBA MOC/E CPpaBHEHUS C naTTepHOM. OTNpaBnTb
eCnu COBMaso UM He NPOMU3BOANTL OTMNPAaBKy. B cnyvyae ecnu coBnafeHUs HET, NakeT B CeTb
LoRaWAN® He oTnpaBngeTcs.

[MpOWn3BObHLIN. B JaHHOM pexxmme, NONb30OBaTENO NpefnaraeTcs NponmcaTb 3anpochl,
KOTOpble 6yayT OTNPaBAsTbCA B MHTEPDENC MOAKIIKOYEHHOIO YCTPONCTBA C YCTAHOBJIEHHbBIM
nepmnonoM. lNonb3oBaTeb MOXET 3a4aTh NOOYIO NOCNEA0BATE/IbHOCTb 6ANTOB, YTO NO3BONSET
CaMOCTOSITENIbHO OpraHM3oBaTb PaboTy C YCTPOMCTBOM, MPOTOKONA OB6MEHa KOTOPOro He
nopgaepxaH B CW-13. [Ind TOYHOW HACTPOWMKM HEO6XOOAMMO HaxkaTb KHOMKY «J[lo6aBuTb
HaCTPOMKY».

OyHKuMoHan napameTpoB Mask, Pattern v apyrux aHanoruvyeH pexumy
CaMOCTOSTENIBHOrO onpoca no npoTokony «ModBus RTU» (cTp. 18).
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Bera CN-13 / PykoBOACTBO MO 3KCMyaTaumm

B naHHOM paspene onmcaHa mocnenHas Bepcus NpoTokona obmeHa aaHHbimm CU-13 ¢
cetbto LORaWAN®. Bepcua npoTokona yCTpOWCTBa oTo6paxaeTca B «KoHobuUrypatope» BO

BKnagke «MHpopmaumnsa».

B nonax, cocrofiimMx M3 HECKOJIbKUX 6aiT, Mcnonb3lyetcs MNOpSAOK
cnepoBaHu4 little-endian

MOJEM BETA CU-13 MEPEAOAET MAKETbI CIEAYIOWNX TUMOB

1. TakeT C TeKyLLMMM MOKa3aHUIMU

MepenaeTcs perynspHo uam no cobbiTnio Ha LORaWAN® nopT 2

Pasmep B 6antax OnucaHue nong

1 6ant [MpuynHa Nnepenaym NakeTa
00 — o BpemeHu,
01 — no oxpaHHOMYy BxOoAy 1
02 — Nno oxpaHHOMY BXOAyY 2

4 6anTa Bpemsa dopmmpoBaHus nakeTa unixtime
1 6ant TemnepaTtypa, °C
4 6anTa Noka3aHuWsa Ha Bxoae 1 (B 3aBUCMMOCTU OT TUMa -

4YMCNO UMMYJIbCOB, NMMH6O COCTOSHNE
0 — pa3oMKHYyT, 1 - 3aMKHYT)
4 6anTa [Moka3aHua Ha Bxoge 2 (B 3aBUCMMOCTM OT TUNa -
4YMCNO UMMYJIbCOB, NMMH6O COCTOSHNE
0 — pa3oMKHYyT, 1 - 3aMKHYT)
1 6ant 3HayeHre OCHOBHbIX HACTPOEK (6UTOBOE none)

PaCLLIIACI)pOBKa OUTOBOrO MoJsa «3Ha4YeHMUsA OCHOBHbIX HaCTpOEK»

but

0 6ut
16ur

2 6UT
3,4,5 6UTbl

6,7 6UTHI

PeBn3nga N2 18 ot 25.10.2022

3HayeHue

3anpoc noaTeepxaeHus naketos O - BbIK/IOYEH,
Pexxum Bxoga 1: O — uMnynbCHbIN, 1 - OXpaHHbIN
Pexxum Bxoga 2: 0 — MnynbCHbIN, 1 - OXpaHHbIN
MNepnop nepenayun AaHHbIX:

|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 vyac

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

|3 ==1|4 == 0|5 ==1| - 12 yacos

|3 ==0|4 == 1|5 == 1| - 24 yaca

Pexxnm paboTbl MHTepdenca:

Twn paHHbIX
uint8

uint32
int8
uint32

uint32

uint8

1 — BKIKOYEH

|6 == 0|7 == 0| - TONbKO NPO3PaYHbIN PaJnoOKaHa

|6 == 1|7 == 0| - onpoc Npnb0OPOB y4ETa
|6 == 0|7 == 1| - ModBus
|6 == 1|7 == 1| - NPOM3BOSbHbIN

T
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Bera CU-13 / PykoBOACTBO MO 3KCMyaTaumm

2. [lakeT C JaHHbIMW OT BHELWHEro YCTPONCTBA 419 PEXMMOB «[1pO3payvHbin pagnoKkaHan»
n «[TpOn3BOJIbHbLINY

OTtnpaensgeTtcs ycTponctsoM Ha LORaWAN® nopT 2

Pasmep B 6amnTax

OnucaHve nong

Twn naHHbIX

1 6ant MpuynHa nepenaym naketa 13 - makeT C AaHHbIMKM OT  UINt8
BHELLUHEro yCTPONCTBa 419 PEXUMOB “[1po3payHbii
pagnokaHan” n "Tpown3BonbHbIN"

1 6ant [TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTypaTope uint8
(ons Nnpo3payHoro paamokaHana scerga 0, otcuet ¢ 0)

2 6anTa O6wWwmin pasmep NOJyYeHHbIX Yepes3 nHTepdenc uintl6
OAHHbIX

1 6ant Pasmep OaHHbIX B TEKYLLEM MNaKeTe uint8

1 6ant [MopsaKOBbIM HOMepP NakeTa (B Cinyyae nepenaydn uint8
HECKONbKMX MAaKeTOB, KOrAa AaHHble HE MOMELLAOTCS
B 04unH, otcyeT ¢ 0)

1 6anT Obuee KONNMYeCTBO MaAKeTOB uint8

MaccuB JaHHble [1-39 6anT] -

TexHonormnsa nepegavm paHHbix LORa HaknagbiBaeT OrpaHUYEeHUs Ha MaKCUMalbHbIM
pa3mep NakeTa, B 3aBUCUMOCTM OT CKOPOCTU, Ha KOTOPOW NepenaeTcs AaHHbIM NakeT. B cnyyae
€C/IN AaHHble, MOJlyYeHHble Yyepe3 BHEWHUN MHTepdeNc, He MOryT 6biTb NMepedaHbl B OAHOM
nakeTe, OHM Pa3bUBaOTCA HA HECKOJIbKO NAaKETOB, KOTOPbIE NepeaatoTca nocaenoBaTeNbHO.

3. [lakeT C JaHHbIMU OT BHELLUHEro yCTpOoMUCTBa 15 pexunma «ModBus RTU»

OTnpasnsietcsa ycTponcTtsoM Ha LORaWAN® nopT 2

Pa3smep B 6anTax

OnucaHve nond

Twun gaHHbIX

1 6ant [NpunynHa nepepayvm naketa 04 - NakeT C AaHHbIMKM OT  UINt8
BHELIHEro yCTpOMCTBa 15 pexunma "ModBus RTU"

1 6ant [TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTypaTope uint8
(oTcueT c 0)

2 6anTa O6wWwmin pasmep NOJTyYeHHbIX Yepe3 nHTepdenc uintlé
OAHHbIX

1 6ant Pa3smep OaHHbIX B TEKYLLEM MNaKeTe uint8

1 6ant MopsaKOBbIM HOMEpP NakeTa (B cnyyae nepenaym uint8
HECKONbKMX MAaKeTOB, KOrAa AaHHblE HE MOMELLAOTCS
B oanH. OTcyeT ¢ 0)

1 6ant Obuee KONNMYeCTBO MaKeToB uint8

2 banTa ALpec CTapTOBOro permcTpa uintl6

MaccuB HaHHble [1-37 6anT] -

4. [NakeT C AaHHbIMU OT BHELLUHEro yCTPOMUCTBA AJ1s1 PEXMMOB «[1pO3payHbIv pagmnoKaHan»
N «[1PON3BOJIbHBIN» C METKOW BPEMEHN

OTnpaBnsetcsa ycTponcTtBsoM Ha LORaWAN® nopT 2
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Pasmep B 6amnTax
1 6ant

4 6anTa
1 6anT
2 6anTa
1 6anT

1 6ant

1 6ant
MacCuB

OnuncaHne nong

MpuumnHa nepenayum naketa 05 - nakeT € AaHHbIMUK OT
BHELLUHEro yCTPONCTBa 419 PEXUMOB “[1po3payHbii
pagnokaHan” n "Tpown3BonbHbIN"

Bpemsa popmmnpoBaHmMs nakeTa unixtime
[TopALKOBbIM HOMEP HAaCTPOWKK B KOHPUTypaTope
(oTcueT c 0)

O6Wwmin pasamep NOJyYeHHbIX Yepe3 MHTepdenc
OAHHbIX

Pasmep OaHHbIX B TEKyLLEM NakeTe

MopaaKoBbIM HOMepP NakeTa (B Ciyyae nepeaaydn
HECKONbKMX MaKeTOoB, KOrA4a AaHHble HE MOMEeLLAoTCS
B oaunH. OTtcyeT ¢ 0)

Obuiee KONMYECTBO MaKeTOB

JaHHble [1-35 6anT]

Twn naHHbIX
uint8

uint32
uint8
uintl6
uint8

uint8

uint8

5. [lakeT C JaHHbIMW OT BHELWIHEro yCcTpoucTBa Ana pexmma «ModBus RTU» ¢ meTkow

BPEMEeHMU

OTnpaBnsieTca ycTponcTtBoM Ha LORaWAN® nopT 2

Pasmep B 6anTax
1 6ant

4 6anTa
1 6anTt

2 6banTa

1 6anTt
1 6anTt

1 6anTt
2 6banTa
MaccuB

OnuncaHne nong

lNprnynHa nepepayvm naketa 06 - NakeT C AaHHbIMU OT
BHELIHEro yCTpoMnCcTBa ans pexunma "ModBus RTU"
Bpems popmmnpoBaHmMs nakeTa unixtime
[TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTypaTope
(oTcueT c 0)

O6wWwmin pasmep NOJTyYeHHbIX Yepe3 nHTepdenc
OAHHbIX

Pa3smMep LaHHbIX B TEKYLLEM MaKeTe

MopsAKOBbIM HOMepP NakeTa (B Cnyvae nepenadn
HECKOJIbKMX NaKeTOB, KOrAa AaHHble He MOMELLAoTCs
B oanH. OTcyeT ¢ 0)

Obuee KONNMYeCTBO MaKeToB

ALpec CTapTOBOro permcrpa

HaHHble [1-33 6anT]

6. MNakeT ¢ AaHHbIMM ONPOCAa CYETYMKOB INEKTPOIHEPTUN

OTnpaBnsieTcsa ycTponcTtBoM Ha LORaWAN® nopT 2

Pasmep B 6anTax
1 6ant

1 6anT

4 6anTa
1 6anT

OnucaHwne nons

MpuynHa nepenaym naketa 07 - oNpocC cyeTUmKa
3NEKTPOIHEPTNM

Tun yctpowncTea 01 - SHepromepa 102M, 02 -
Mepkypun 206

CepuinHbIn HOMep Npubopa yyeTa

PesynbTat onpoca (1 — ycnex, O - ownbKa)

PeBn3nga N2 18 ot 25.10.2022

Tun paHHbIX
uint8

uint32
uint8

uintlé
uint8

uint8

uint8
uintl6

Twn paHHbIX
uint8

uint8

uint32
uint8
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4 6anTa Bpems cHsaTKa nokasaHmm unixtime uint32
4 6anTa MokazaHumg, *100 (tapund 1) uint32
4 6anTa Mokazanus, *100 (Tapud 2) uint32
4 6anTa MokazaHug, *100 (Tapud 3) uint32
4 6anTa MokazaHug, *100 (tTapud 4) uint32

7. lakeT ¢ faHHbIMKM OT CYETYMKaA Tenna

OTnpaBnsietcsa ycTponcTtsoM Ha LORaWAN® nopT 2

Pasmep B 6antax OnmcaHue nons Tun faHHbIX
1 6ant MpuumnHa nepenaym naketa 08 - onpoc cyeTymka uint8
Tenna
1 6ant Tun yctponctea 03 - [Nynbc CTK-15 uint8
4 6anTa CepuinHbIn HoOMep Npubopa yyeTa uint32
4 6anTa Bpema dopmMmumpoBaHms nakeTa unixtime uint32
8 6anT KonnyecTBo noTpebieHHON TENNOBOM SHeprnm, BT uint64
4 6anTa CyMMapHbI O6beM TEMIOHOCTUTENS, N uint32
4 6anTa Bpemst HapaboTku, Y uint32
2 6anTa Tekyuwiaa TemnepaTypa B nogatowem TpybonpoBoae uintl6
°C*100
2 6anTa Tekyuiaa TemnepaTypa B O6paTHOM TpybOnMpoBoOae uintl6
°C*100
2 6anTa Tekywmin pacxon TennoHocuTens, i/yac uintl6
4 6anTa TekyLWmnin pacxos TeNNOHOCUTENS, Ji/4ac uint32
4 6anTa MowHocTb, BT uint32
1 6anT Cpepnat (HocuTens) uint8

8. lNaker, nepe,u,aBaeMbM npn OTCYTCTBMIN OTBETA OT MNOAKITIOHYEHHOIO npm6opa y4yeTa

Pasmep B 6antax OnucaHue nons Twvn AaHHbIX

1 6ant MpuumHa nepegayum naketa 09 - HeT oTBETa OT uint8
YyCTPOWCTBA

1 6ant [MopsaKOBbIN HOMEP HAaCTPOWMKM B KOHbUIypaTope uint8

1 6ant Tun yctponctea 01 - SHepromepa 102M, 02 - uint8
Mepkypun 206, 03 - Mynbc CTK-15

4 6anTa CepuinHbIn HOMep Npubopa yyeTa uint32

9. lNakeT, nepefaBaemMblt NpW OTCYTCTBMM OTBETa OT YycTpomcTtBa Ha ModBus wam
NMOJIb30BaTENbCKUM 3aMNpocC

Mepenaetcs Ha LORaWAN® nopT 2

Pa3mep B 6antax OnucaHume nong Twn gaHHbIX

1 6ant MpuumHa nepenaym naketa 10 - HET oTBETa Ha uint8
nosb3oBaTenbCkum nnn ModBus 3anpoc

1 6ant [MopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTYypaTope uint8

! Mone Cpeaa (HocuTensb) KoAMpPYeETCA B COOTBETCTBUM € NPOTOKoNoM MBUS (pasaen npoTtokona 8.4.1 Measured Medium
Variable Structure)
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10. [MakeT, nepenaBaeMbi NP BOCCTAHOBNEHNM OOMEHA C MPMOBOPOM yyeTa

Mepepaetcs Ha LORAWAN® nopT 2

Pa3mep B 6anntax OnucaHue nong Twvn faHHbIX
1 6ant MpuumnHa nepenaym naketa 11 - BOcCTaHOBNEH OOMeH  uint8
C YCTPOWCTBOM
1 6ant [TopsaKOBbIM HOMEP HACTPOWKK B KOHbUTYypaTOpe uint8
1 6ant Tun yctpownctea 01 - SHepromepa 102M, 02 - uint8
Mepkypun 206, 03 - Mynbc CTK-15
4 6anTa CepuinHbIn HOMep Npubopa yyeTa uint32

11.MNakeT, NnepegaBaemMbii NP BOCCTaHOBNEHNM O6MEHa C NPUHGOPOM yyeTa NOCPEACTBOM
Nosb3oBaTeNbCKOro nam ModBus 3anpoca

Mepenaetcs Ha LORaWAN® nopT 2

Pa3mep B 6antax OnucaHme nong Twvn aaHHbIX
1 6ant MpuunHa Nnepenaym naketa 12 - BOCCTaHOBNEH O6MeH  uint8
C YCTPOWCTBOM MO MOJib30BaTeNbCKOMY nnn ModBus
3anpocy
1 6ant [TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTYypaTope uint8
12. [MakeT C HaCTpoMKamMu

Mepenaetcs ycTtponcTBoM Ha LORaWAN® nopt 3

Pasmep B 6anTax
1 6anTt

2 6ant

1 6anTt
len 6anTt
2 6anT
1 6anTt
len 6anTt

2 6anT
1 6anTt
len 6anT

OnuncaHue nonsa Twn AaHHbIX
[MpunynHa nepenavm NakeTa, o JAHHOIo NnakeTa == uint8

ID napameTtpa uintl6
OnunHa paHHbIX (len) uint8
3HayeHwe napameTpa =mmm-

ID napameTpa uintl6
OnunHa paHHbIX (len) uint8

3HayeHue napameTpa  =mmm-

ID napameTpa uintl6
OnnHa paHHbIX (len) uint8
3HayeHue napametpa o mmees
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MOJEM BETA CU1-13 MPUHUMAET NMAKETbI CIEAYIOWNX TUTMOB

1. TlakeT C 3aNpOCOM HaCTpoOeK
Mepenaetcs npunoxeHmem Ha LORaWAN® nopT 3

Pa3smep B 6anTtax OnucaHue nons Twun paHHbIX
1 6ant [MpuymMHa Nepeaaym NakeTa - 3anpoc HacTpoek 01 uint8

B oTBeT Ha LaHHbIM NakKeT yCTPOMCTBO MNpULLIET NakeT C HaCTPOMKaMM.

2. [lakeT c HacTpomKamu
Mepenaetcs npunoxeHnem Ha LORaWAN® nopT 3, NOAHOCTbIO MAEHTUYEH MaKeTy OT

yCTpOMCTBa

Pasmep B 6antax OnucaHue nong Twn AaHHbIX
1 6ant MpuumHa nepenaym naketa 0x00 uint8
2 6anT ID napameTpa uintl6
1 6anT OnunHa paHHbIX (len) uint8
len 6anTt 3HayeHwne napameTpa L mmmes
2 6anTt ID napameTpa uintl6
1 6anT OnunHa paHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa L mmmes
2 6anT ID napameTpa uintl6
1 6anT OnuHa paHHbIxX (len) uint8
len 6anTt 3HayeHwe napameTpa L mmmes

[lepenaBaeMblv Ha YCTPOMCTBO MaKeT C HACTPOMKAMM MOXKET COLEepPKaTb He BCe
HaACTPOWMKW, MOALEPXKMBAEMbIE YCTPONCTBOM, @ TONIbKO Ty UX YaCTb, KOTOPYIO HEOHXOAMMO
N3MEHUTD.

Tabnuua ID HacTpoek C-13 1 nx BO3MOXHbIX 3HaYEHWNI

B Ta6bnuue ykasaHbl 3HayeHuss B DEC, npu oTnpaBke AaHHble 3HayeHUs
TpebyeTcs nepeBectn B HEX

ID OnvHa
. OnucaHne MpuHMMaemble 3HaYeHus
HaCTPOUKM OaHHbIX
4 3anpalwmnBaTh MOATBEPXKAEHME 1 6ant 1 - 3anpawmnBaTb
2 — He 3anpalumBaTb
8 KonnyecTBo nepenoBTOpOB NakeTa 1 6anT oTlp015
16 [Mepunon nepenavm AaHHbIX 1 6ant 1-1uvac

2 — 6 4acos
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20

21

34

35

49

55

CKopocTb MHTepdenca

TanmayT OXXnaaHus oTeeTa

KonnuyecTtBo 6UT OaHHbIX
KonnyecTBo CTOMNOBbLIX 6UT

Mepnopn c6opa AaHHbIX

YacoBom nosc, B MUHYyTax
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1 6anT

2 6banTa

1 6ant

1 6ant

1 6ant

2 6ant

3 —-12 vyacos

4 - 24 vaca
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
1-16ur
2-26uTta
1-1vac

2 — 6 4acoB
3 —12 yacos
4 — 24 yaca
5 = 5 MUHyT
6 — 15 MuHyT
7 — 30 MUHYT

o1 -720 no 840
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Mopembl Bera CU-13 [OMXKHbI XPaHUTbCS B 3aBOLACKOM YMaKOBKE B OTarjMBaeMbIX
nometeHuax npm temnepatype oT +5 °C o +40 °C n OTHOCUTENIbHOW BAAXXHOCTU He bonee

85%.

TpaHCNOPTMPOBaHNE MOAEMOB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB Ha
ntobdble paccToaHua npm TemnepaTtype ot -40 °C go +85 °C.
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6 KOMTIJIEKT NMOCTABKU

Moaem nocTaBnseTcs B Cnefyowmx KOMIIeKTaumsx:
1. Mopem Bera CN-13-232 — 1 wT.

BUHTbI — 4 WwT.

MacnopT — 1 wr.
2. Mopem Bera CM-13-485 - 1 wr.

BUHTbI — 4 WwT.

MNacnopT — 1 wr.
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IsroToBuTenb rapaHTUpyeT COOTBETCTBME U3Lenns LEUCTBYIOWEN TEXHUYECKOW
OOKYMEHTaUMu nNpu COONIOAEHNN YCNOBUN XPaHEHUS, TPAHCNOPTUPOBAHMS 1 SKCMlyaTauunu,
yKa3aHHbIX B «PyKOBOLCTBE MO 3KCrlyaTauum».

[@apaHTUNHBIM CPOK 3KCAlyaTaumm — 36 MecsLeB.

[ApPaHTUMNHBIN CPOK SKCIIyaTaunm NCYNCISETCS CO AHA OTMETKM O MPOoLaXke B nacrnopre
n3genus, a npu OTCYTCTBMM TakOM OTMETKM C AaTbl BbiMyCKa. B TeyeHue rapaHTUMHOIO CpoKa
N3roToBUTENb O6A3aH NPEAOCTaBUTb YCAYIM MO PEMOHTY WIN 3aMEHUTDL Bbllle[lee 13 CTPos
YCTPOMUCTBO WM €ro COCTaBHbIE YacCTMW.

N3roToBuTENb HE HECET FapaHTVIIZHbIX 0693aTeNbCTB npwn BbiIXoane mn3genna mn3 CTtpod,
eCn:

® un3genne He MMeEeT NnacnopTa,

© B nacnopTe He npocTaeneH wTtamn OTK u/unm OTCyTCTBYeT Haknemka C
nHbopmaumen ob yCTpONCTBE;

® 3aBoackon Homep (DevEUI, EMEI), HaHeC&HHbIN Ha u3penue, OTAMYAETCS OT
3aBoackoro Homepa (DevEUI, EMEI), yka3aHHOro B macnopTe;

® um3genne nogBeprasoCb BMeELWATENbCTBAM B KOHCTPYKLUMIO n/mnn nporpaMMHoOE
obecneyeHune, He npegyCcMoTpeEHHbIM 3KCFU'IyaTaLI,l/IOHHOl7I ,EI,OKyMeHTaLI,MePI;

® un3pgenne NMeeT MeXaHUYeCKUe, JIEKTpUYecKmne n/Mnn UHble NMnoBpexXaeHna “
,El,eq)eKTbI, BO3HUKLWUIME TPU HapyweHnn yCJ'IOBMVI TPaAHCMOPTUPOBaHMA, XpPaHEHUA U
SKCrayataunn,

® un3pgenne uMMeeT cCiiebl PeEMOHTa BHE CEPBUCHOINO UEHTpa npeanpuatug-
N3roToBUTENSA,

© KOMMOHEHTbl M34ENUS  UMEKOT  BHYTPEHHME  TMOBPEXIAEHWUS,  Bbl3BaHHbIE
nonagaHMem BHYTPb NOCTOPOHHUX MPeaMETOB/XXNAKOCTEN U/UNUN CTUXNUIAHBIMWN GEACTBUSMU
(HaBOZHEHME, NOXaP U T. ).

CpeaHum cpok cnyxobl nsgenuns — 7 ner.

MY BO3HUKHOBEHWUN FapaHTUMHOIO Cy4Yas cieayeT 06paTUTbCA B CEPBUCHDIN LIEHTP MO
afpecy:

630009, r. HoBocnbupck, yn. bonbwesncrckas, 119A.
KoHTakTHbIN TenedoH +7 (383) 206-41-35.

e-mail: remont@vega-absolute.ru
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NMHOOPMALIUA O JOKYMEHTE

3aronoBokK YetpomncTteo LoRaWAN® Bera C-13
Tun AOKYMEHTa PykoBoACTBO

Kon ooKymeHTa B02-C13-01

Homep v gata nocnegHem pesmsmm 18 o1 25.10.2022

NcTopus pesmsuin

PeBusuns [lata O®NO  KommeHTapum
01 23.03.2017 KEB LaTa co3pnaHus LOKyMeHTa
02 14.04.2017 KEB Lob6aeneHbl $OTO, MENKME NPaBKM
03 10.05.2017 KEB HoBble $OTO BHELHErO BMAa
04 29.05.2017 MKl Hebonbline naMeHeHMs1 NPOTOKOJ1a ObMeHa
05 21.06.2017 KEB I3MeHeHMe B TEXHNYECKUX XapaKTEPUCTHKAX
06 05.09 2017 KEB LHo6asneH pasgen «Vega LoRaWAN Configurator»,

KM OOMONHEHUS B MPOTOKONE OBMEHA
07 23.10.2017 KEB Menkne npaekm

MpaBKM KacaTeNbHO 06NacTN MPUMEHEHUS Ha Nprbopax

08 04.05.2018 KEB y4eTa C MMMNYJIbCHbIMW BbIXOLAMW, MENKUE MPaBKK, HOBblE

WNIOCTPaLMK B pasaene «PaboTa ¢ yCTPOMCTBOMY
Job6aeneHbl pasgensl «PaboTa MOfeMa B pexmme

09 21.12.2018 KEB MPO3PaAYHOro paanoKaHana», «MapkKMpoBKay, LO6aBNEH
AppEui yCTpONCTBa B TEX. XapPaKTEPUCTUKM

I/IcnpaBneHme oneYaTKM B NpOTOKONE ObMeHa

10 21052019 KEB «PaclwmdppoBka 6GUTOBOro Nongy» 6mutsl 6 1 7

11 14.08.2019 KEB OneyaTka B OnMMcaHMKM NakeTa 5.

12 06.07.2020 KEB [MNaHOBbLIN NEPECMOTP AOKYMEHTA, MEJIKME MPaBKM
I3meHeHWe Nornkm paboTbl YCTPOMCTBA, HOBbIN PEXMM

13 23.09.2020 KEB OMNpocCa BHELWHWX YCTPOMCTB, UIMEHEHKS B NPOTOKONE
obMeHa

14 09.08.2021 MAB [MnaHoBas peBm3na ,EI,VOKyMeHTaLI,I/IVI
I3MeHeHWe yCNnoBUM rapaHTuK, HOBbIE pasaesbl

15 08.02.2022 KEB HoBbin pasnen «[loakaoyeHmne TepMmnMHaNbHOro
pe3ncTopa»

16 11.03.2022 XMA HoBas Bepcusi NpoTOKONa O6MEHA

17 28.03.2022 XMA Menkne npaBku

18 25102022 XMA HoBasi peBun3usa nnatbl. I3aMeHeHns B MpoToKoJie

o6bMeHa, fobasneH kaHan FSK
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