=)
BE2a

A B C O n WO T

CHETHUK NMMTYNBCOB

BEITA CN-21

PyKOBOACTBO
No 3KCrJjayaTaunm

CuéTumk umnynbcoB Bera CU-21 npumeHsaeTcs Ans CHATUS
MNOKasaHWUM C NPUBOPOB YUE€TA, TaKMX KaK BOAOCUYETUMKM,
SNEKTPOCYETUMKM U ANS Nepenaym 3TUX NOKasaHWM B CETb
LoRaWAN.

CyéTumk umnynbcoB Bera CN-21 MoxeT BbICTyNaTb B pOU
OXPaHHOro 6710Ka 1 OTNPaBASTb CUTHAN KTPEBOra» Npu
3aMblKaHWW OnpeaeieHHOM Napbl KOHTAaKTOB.

Www.vega-absolute.ru



Bera CM-21 / PykoBOACTBO MO aKCMyaTaLmm

3aronoBok CueTtymk nmnynbcos Bera CU-21
Tun LOKYMEHTa PyKkoBOACTBO

Kon OOKyMeHTa B02-CM21-01

Homep 1 nata nocnegHen pesmsmnm 08 o1 24.01.2019

oT0T OOKYMEHT NMPpUMEHUM K CheayolnMm yCTpOVICTBaMZ

OKOHeYHble yCTPONCTBa

VicTopus pesn3nm

Bera CN-21

01 12.09.2017 KEB [aTa co3paHns LOKyMeHTa
02 11.01.2018 KEB CTeneHb 3aWmMTbl KOPNyca CKOPPEKTNPOBAHA
03 15.02.2018 TUIK Hebonblioe 4ONONHEHWE B MPOTOKONE OOMEHa
04 04.052018 KEB MpaBKM KacaTeNbHO 06NaCTN MPUMEHEHMS Ha Npnbopax
y4eTa C MMMYNbCHbIMU BbIXOAAMM
05 54072018 KEB [Jo6aBneHbl YaCTOTHbIE MAAHbI, UAMEHEHWSI B MPOTOKONE
O6MeHa, M3MEHEHUS B TEXHUYECKMX XapaKTEPUCTUKAX
KM IameHeHWs1 B NpoToKoNe obMeHa. B nakeT ¢ TpeBorom
06 28.08.2018 KEBR no6aeneH timestamp.
Job6asneHa cxema BKIOUYEHNS MMMYIbCHbIX BXOAOB.
Jo6asneH pasgen «MapkupoBka», fobasneH AppEui
07 22.01.2019 KEB YCTPOMCTBA B TEX.XaPAKTEPUCTUKN, ONMCAHNE HACTPOVIKM MO
BO34YXY, MU3MEHEHMS B NPOTOKONE OBMEHA
08 24012019 KEB VicnpaBneHa HETOYHOCTb B MPOTOKOJIE o6uMeHa — TN
MakeTa C 3aNpPOCOM HACTPOEK U C HACTPOMNKaMM
2 PeBun3ung Ne 08 o1 24.01.2019
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HacTosuwee pyKoOBOACTBO PacnpOCTPAHAETCS Ha CHeTUMK nmnynbcoB Bera C-21
(nanee — cyetumk) nponssoactea OOO «Bera-A6contoT» 1 onpenenseT NOPIAOK YCTaHOBKM U
NOAOK/OYEHMS, @ TaK)KE COAEPKMUT KOMaHbl YNpaBaeHus 1 onmcaHmne GyHKLMOHana.

PykoBOACTBO NpeAHasHayeHo Anst CMeLmnanmcToB, O3HAKOMIIEHHbIX C MpaBuaamMm
BbIMOJIHEHMNS MOHTaXHbIX PAabOT B 06/1aCTN PA3IMYHOIO INEKTPOHHOTO U SNEKTPUYECKOTO
060pYyAOBaAHMUS.

Ons o6ecnevyeHnss npaBuibHOro ¢QYHKUMOHUPOBAHUS YCTAHOBKA W
HacCTPOMKA CYeTYMKa AOKHbl OCYLLECTBAATbCA KBanuPUUUPOBAHHBIMU
cneuuanuctamm
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OMUCAHWE YCTPOWCTBA

CueTtumk nmnynbcos Bera CN-21 npeagHa3HaveH 415 BbINONHEHNS CHETa MMMYJIbCOB,
NPUXOAALWLMX Ha 4 HE3ABMCUMbIX BXOAA, C MOCNEAYIOWNM HAaKOMNEHMEM U NepefaYven 3TON
nHbdopmMaumm B cetb LORaWAN.

Takxe yctponcTtBo Bera CM-21 MOXET NPUMEHATLCS B KA4€CTBE OXPAaHHOro 6J10Ka, -
MMMYNbCHbIE BXOAbl MOTYT 6bITb HACTPOEHbI HAa UCMOJIb30BAaHNE B KAYECTBE OXPAHHbIX.

CYeTYMK MMMYbCOB MOXET 6bITb MCMOMb30BAH Ha MPUEOPaX yYeTa KOMMYHasbHbIX
PECYpPCOB M MPOMbILLINEHHOM 060PYLOBAHUN C UMMYIbCHBIM BbIXOLOM TUMa FrepKOH (Cyxom
KOHTAKT) MW OTKPbITbIN KOANEKTOP.

[ J
? O6opypoBaHue ¢ MMNynbCHbIM BbixogomM Tuna NAMUR He nogaep)xuBaeTcs

Bera CM1-21 nmeeT BO3MOXHOCTb MOAKJIIOYEHUS BHELLHErO TEMMNEPATYPHOrO AaTHMKA
ON9 CHATWUS TemMnepaTypHbIX MOKa3aTenen C OOBbEKTOB, TPEOYIOLWMX TAKOrO KOHTPOIS.

CYeTUMK MMMNYNbCOB OCHALLEH anrOPUTMOM aHTUApebe3ra C NMOCTOSSHHOW BpeMeHun 5
Mc. [oacyeT MMNyNbCOoB ocyLlecTBasSeTCS Ang YacToT o 200 Mu.
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DNeMEHTOM NUTaHWS 4S9 CYHETYMKA CNYXKUT BCTPOEHHas 6aTapes éMKOCTbIO 3400 MAY,
paccyMTaHHas Ha CPOK Cnyx6bl o 10 neT Npu nepenave AaHHbIX OAMH Pa3 B CYTKMU.

YCTpOMCTBO NUTaeTCa OT HenepesapsaXXaeMon NUTUA-TUOHUNXJIOPULHOM
(LiSOCL;) 6aTapeun
MonbITKK 3apaAUTb 6aTapelo MOTYT MPUBECTU K BO3ropaHuio
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AJITOPUTM CBOPA U MEPEAOAYUN OAHHbIX

MokasaHMs CUMTBIBAOTCS C NpMbBOpPa yYeTa C HaCTpPamBaeMbIM NEPUOLOM OT 5 MUHYT
10 24 yacoB. CYMTaHHblE MOKa3aHWs COXPAHSOTCS B MaMaTb YCTPOMCTBA M NepefatoTcs npu
o4yepeHOM ceaHce cBsA3n ¢ ceTbto LORaWAN.

[Mepumopn nepenayn AaHHbIX MOXET HaCTPamMBaTbCs OT 5 MUHYT f0 24 vacos. [lepenaya
[aHHbIX OCYLLECTBASETCS B CNYyYalHbI MOMEHT BPEMEHM BHYTPU BbIGpaHHOIO Nepuroga. [pu
oYepeHOM BbIXOAE Ha CBA3b YCTPOMCTBO HAYMHAET OTMPABASATb HAKOMAEHHbIE MaKeTbl C
MOKa3aHWsSMM, OT CAMOrO PaHHEro K CaMOMy NMO34HEMY.

Ecnn napameTp «3anpalmBaTb NOATBEPXKAEHMEY BKIIIOYEH, TO YCTPOWCTBO 6yaeT
OTNPAaBAATb CNEAYIOLNIM NAKET TOSILKO NOC/E MOJyYeHUs MOATBEPXKAEHNS O AOCTABKE
npenblaylero. Ecnm Takoe noaTBEPXAEHNE He MOYyYEHO NOC/E BbINOJHEHWS YKAa3aHHOIO B
HaCTPOWMKax KONMYeCTBa rnepernoBTopoB nakeTos, CW-21 3aBepluaeT ceaHc CBA3M A0
cneaytollero no pacnmcaHuio. lNpy aToM yCTPOMCTBO NPOAO/MKAET CObMPaTh AaHHbIE
cornacHo nepunoay c6opa JaHHbIX M 3an1CbiBaTb B NaMaTb. HenepenaHHbie NakeTbl OCTAlOTCS
B MaMATW CYETUYMKA MMIMYIbCOB [0 CNeAyIoLLEro CeaHca CBA3MW.

[Mpw BbIKNIOYEHHOM NapaMeTpe «3anpallimBaTb MOATBEPXKAEHMED, YCTPONCTBO
OTMpPAaBASET B CETb BCE HAKOM/IEHHbIE NMaKeTbl MO NOPSLAKY C CAaMOro paHHEro 4o CaMoro
nocnefnHero. NpoBepKu AOCTaBKM NaKeTOB B TaKOM peXXmnmMe HeT. HenepeLaHHbIX MakeToB B
NamMsaTM YCTPOMCTBA HE OCTAETCS.

Bpemsi BHYyTPEHHKMX YaCOB YCTaHaBAMBAETCS aBTOMATUYECKM MPU NOAKIOHEHUN K «Vega
LoRaWAN Configurator» yepe3 USB, a Takke MOXeT 6bITb CKOppeKTMpoBaHO Yyepe3 LoRaWAN.

OYHKUMOHAN

CueTtumk nmnynbcoB Bera CN-21 sBngeTcsd yCTpONCTBOM Knacca A (Mo knaccubukaumm
LoRaWAN) 1 o6ecneumBaeT cneayowmimn GyHKLMOHaN:

noaaep>xka ADR (Adaptive Data Rate)

noanep)Kka OTMPaBKM NMakeTOB C MOATBEPXAEHMEM (HacTpamnBaeTCs)

[1Ba pexunma paboTbl «AKTUBHbIN» N «Cknao»

BO3MOXHOCTb MEPEKIOYEHNS UMMNYNIbCHbIX BXOAOB B PEXMM "OXPaHHbIN® And
NOAKMOYEHMS BHELWHNX AAaTYMKOB MPOTEYKM, OXPAHHbBIX AATYNKOB U T.4,.
BO3MOXXHOCTb NOAK/MOYEHNS BHELLHErO AaTUYMKa TemMnepaTypbl

ouvepenb OTMPABKM NAKETOB MPY HEBO3MOXHOCTU AOCTABKMU

NPMBSA3Ka NOKa3aHUM KO BPEMEHU MO BHYTPEHHUM YacaMm

BbIXO[ Ha CBA3b NPW CpabaTbiBaHUM OXPaHHbIX BXOLOB

n3MepeHme 3apsiaa BCTPOEHHOM 6aTapen B %

o O O O

o O O O O
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MAPKNPOBKA

MapKkrMpoOBKa YCTPOMCTBa BbIMNOJHEHA B BUAE HAKIEMBAEMOM ISTUKETKW, KOTOpas
COLEPXKUT:
HavmeHoBaHWe n3nenus;
DevEUI,;
Mecsau v rof BbiNyCKa U3genus;
o QR-kopa, copepxawmmn B cebe DevEUI ong aBTOMaTM3NpPOBaHHOIO y4yeTa.
DTWKeTKa pacnofiaraeTcs B TpeX MeCTax - Ha Koprnyce yCTPOMCTBa, B MacnopTe M Ha
YMaKOBOYHOWM KOPOOLKeE.
Kpome TOro, Ha ynakoOBOYHOW KOpPO6GKEe pacrnonaraetcs AOMONHUTENbHAs 3TUKETKA,
cofepalias:
o WHbopmaumio o BEpCUM BCTPOEHHOTO NMPOrPaMMHOro obecneyeHus;
o QR-kop, B KOTOpOoM copepxatca DevEUlI wn kawoun, Heobxoaumble Ans
perncrpaunm yctpomncTsea B cet metogom OTAA.

o O O
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OcCHOBHble
Bxoabl MMNynbCHblE no 4
MakcmManbHasg YacToTa UMMNYIbCHOrO CUTHanNa 200 Iy,
Bxonbl oxpaHHble no 4
USB-nopT mini-USB, type B
duana3oH pabounx TemnepaTtyp -40..485 °C

Twn BHeLWHero gaTymka TEMMNEPATYPLI

B57861-S 103-F40 10 kOm

TOYHOCTb M3MEpPEHMS TeMMepPaTypbl

+0.5 °C B gnanasoHe -10...+440 °C
+1 °C B amana3oHe -55...+4100 °C

LoRaWAN
AppEui no ymonyanuto 7665676173693231
Knacc yctpownctea LoRaWAN A
KonunyecTtBO KaHanoB LoRa 16

YacTOTHbIM NnaH

RUB68, EU868, IN865, AS923, AU915,
KR920, US915, KZ865, npon3BObHbIN
(Ha ocHoBe EU868)

Cnocob6 aktuBaumm B cetn LoRaWAN

ABP vnn OTAA

[Mepwrofn BbIxO4a Ha CBSA3b

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

rlepl/lO,El, HakonneHmd AaHHbIX

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

O6bemM NamMaTn 419 HaKOMNEeHUs NakeToB

200 nakeToB

Twn aHTeHHbl LORa

BHeLlHsAs, padbem SMA-F

YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb pafnOCBA3M B MIOTHOW 3aCTPOMKe 0O 5 KM
JanbHOCTb PagMoOCBA3M B CE/IbCKON MECTHOCTM 00 15 km

MowWwHOCTb NepeaaTymKa NO YMOMYaHUIO

25 MBT (HacTpauBaeTcs)

MakcrmanbHasg MOLWHOCTb NepeaaTymKa 100 mBT
MuTaHue

EMKOCTb BCTpOeHHOM 6aTapen 3400 mAY

[apaHTUMHOE YMCSIO OTMNPABIEHHbIX YCTPOUCTBOM 80 000

MakKeToB, HE MEHEE

Kopnyc

Pa3mepbl Kopryca

78 x 58 x 30 mm

CTeneHb 3aWMTbl KOpMyca

P67

PeBun3ma Ne 08 ot 24.01.2019
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Bera CN-21 / PykoBOACTBO MO 3KCMayaTaLmm

OMMNCAHWE KOHTAKTOB
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CyeTumk MMIMYyNbCOB MMEET 4 MMMNYJIbCHbIX BXOJa W MO3BONAET MOAKIKOYaTb LUENMnU CO

cneayrwmnMmm TmnamMmm 3aMblKatoLNX KOHTaKTOB:

- TePKOH;
- MexaHmn4yeckas KHOrMKa;
- KOTKPbITbIN KONNEKTOPY.

O6opynoBaHue ¢ MMNyJibCHbIM BbixogoM Tuna NAMUR He noppepxuBaetcs

HOﬂﬂpHOCTb MMEET 3Ha4YeEHNE TONIbKO AJ1d LLEeM C KOTKPbITbIM KOJIJTEKTOPOM>.

IMAynbCHblE BXOAbI MOTYT 6bITb HACTPOEHbDI A1 UCMOJIb30BaHUS B pexnme «OxpaHa» C
nomoulbto nporpammbl «Vega LoRaWAN Configurator» (cm. pasgen 4). B Takom cnydvae
YCTPOMUCTBO HE OCYLLeCTBASEeT NOACHET MMMYIbCOB Ha «OXpaHHOM» BXOAE, @ TONbKO CNeamT
3a ero 3amblkaHmeM. B cnyyae 3aMbikaHus «OXpaHHOrO» BXOLA, YCTPOWCTBO aKTUBUPYETCS U

OTMNpPaB/AET B CETb COOOLLEHME C CUTHANIOM TPEBOTN.

|_|pl/l noaKnto4YeHnn pagnomMoaemMa K BHELWHNM yCTpOl;ICTBaM cneayeTt YyYnTbiBaTb
BHYTPEHHIOK CXEMOTEXHUKY €ro MMMYJIbCHbIX BXOA4OB, NMPUBEAEHHYIO HIKE.

PeBu3ma N2 08 ot 24.01.2019
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VCC

MCU

MMMYNbCHBIN

BXOn 3awmTa

KpOMe TOro, Ha nJiate pPacriosioXeHa Mnapa KOHTaKTOB A4 NOAKIOYEHMA BHELUHENO

TEPMOPE3NCTOPA, 3TO KOHTaKTbl «Temp.» M «J-». [Mpn NOAKMOYEHUN TepMOopesncTopa
cnefyeT HacTPOUTb MapaMeTpbl OTMNPaBKM e€ro nokasaHun B nporpamme «Vega LoRaWAN
Configurator».
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MHONKALKA YCTPOUCTBA

YCTpOMCTBO  MMeeT  OAWMH  CBETOAMOAHbIM  MHAMKATOP  KPACHOro  LBEeTa,
PaCMONOXEHHbIM  Ha nnate. WHAMKauMg MCNONb3yeTCsd TOMbKO Ha 3Tane akTMBauuu
ycTpomncTea B cetu LoORaWAN 1 npu cmeHe pexnmoB paboTbl.
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CuvrHan nHgmkaTopa 3HaueHune
00 Cepus KOPOTKMX oéT npouecc npnucoegmHeHms K ceTu
BCMblLIEK
Onha AnVHHAS YCTPOWCTBO yCMELWHO NPUCOeANHEHO
] K CETU N B aKTUBHOM pexunme
BCMbILLKA

[MonbITKa npmncoeamHeHns
--- TpW ANVMHHBIX BCMbILLKN o
Py A OKOH4YMNaCb HeEyda4vYen nim nepexo B

pexxmm «Cknag»

B cnyyae HeycnewHoM nMOMNbITKN MNPUCOEAUHEHUS K CEeTU YCTPOWUCTBO

NPOAO/MKMUT HaKOMNEHMe JAaHHbIX W 6yaeT OCYyWeCTBASTb MOMbITKM
npucoeanHeHus K cetu pas B 6 4yacos

PeBu3ma N2 08 ot 24.01.2019 11
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MEPBbIN 3AMNYCK

Cueturk mmnynbcoB Bera CK-21 NOCTOSIHHO BK/OYEH, HO MMEET OCOb6bIM PeXUM
«Cknag», npenHasHayYeHHbIM AN XPaHEHWS U TPAHCMNOPTUMPOBKM. B OaHHOM pexume
YCTPOWCTBO He OCYLLECTBASET PEeryaspHyto nepenadyy [AaHHbIX B ceTb. [lepel Hayanom
NCNONIb30BaHMS, CHETYMK HEOOXOAMMO BbIBECTU U3 pexkma «Cknaa».

YcTtponcteo Bera CU-21 nognepxmBaeT ABa cnocoba aktmBaumm B cet LoRaWAN —
ABP 1 OTAA. BbibpaTb OOMH 13 CMOCOBOB MOXHO C MOMOLLbIO Nporpammbl «Vega LoRaWAN
Configurator» (cm. pazgen 4).

1. Cnoco6 ABP. lMocne HaaTusi Ha KHOMKY 3arycka, YCTPOMCTBO Cpa3y HayMHaeT
paboTaTb B peXXmme « AKTUBHbBINY.

2. Cnocob OTAA. lNMocne HaxaTus Ha KHOMKY 3amycka, YCTPOMUCTBO OCYLLECTBUT Tpu
NOMbITKN NPUCOEONHEHNS K CETU B 3a4aHHOM MpPW HACTPOWMKE HYaCTOTHOM AunanasoHe. [pwu
NONy4YeHUn noaTeepxaeHus akTmBaumm B cetu LORaWAN, ycTponcTBO nogacT curHan
MHOWMKATOPOM (CBeYEHME B TeyeHne 3 CEKYHA) N nepenaeT B pexmm «AKTUBHbIN». Ecnn Bce
MOMbITKM OKaXyTCH HEYOAYHbIMKM, CYETYUK MPOAOHKUT HAKOMJAEHME J[aHHbIX W OyaeT
OCYLLLEeCTBAATb NOMbITKN NPUCOEANHEHNS K CETU pa3 B 6 YacOB.

[MepeBeCTn yCTPONCTBO M3 «AKTUBHOIO» peXxurma O6paTHO B pexxmm «Cknag» MOXHO

npY NOMOLLM AMTENBHOIO HaXaTus Ha KHOMKY 3anycka (6onee 5 cekyHa).

i I'IpM nepexone B pexum «Cknapg» BCe MOKasaHusa C MMNYJIbCHbIX BXOAOB,
HaKOMJeHHbIE B NaMATU yCTpOVICTBa, C6paCbIBaIOTCFI

- =
O
@ -L Ha)kaTb KHOMKY
0 3anycka,
y %“ PaCMONIOXEHHYIO
;" Ha naaTte
LI— % I
N4,
S QD |
] B
© R 1 T_W__f
]
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NMOAKTKOYEHWE MO USB

(o
)

BEa2a

A B C O n ©©O T

YctponctBo Bera CKM-21 MoOxeT HacTpamBaTbCAd C MOMOLBIO MnporpamMmmbl «Vega

LoRaWAN Configurator» (cm. pasaen 4).
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Mepen NepBbIM MOAKIOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOOBXOAMMO YCTaHOBUTb
apaveep onga COM-nopTta stsw-stm32102, KOTOpbIM MOXXHO CKadaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe NoaBMTCS OKHO YCTaHOBLUMKA:

i'-.EI‘ Virtual Com port driver V1.4.0 - InstallShield Wizard

Virtual Com port driver V1.4.0

Waelcome to the InstallShield Wizard for

PeBn3unsa Ne 08 ot 24.01.2019

. The Installshield(R) Wizard wil install Virtual Com port driver
V1.4.0 on your computer. To continue, dick Mext.

WARNIMG: This program is protected by copyright law and
international treaties,

< Back
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B 3TOM OKHe HyXHO HaxaTb KHoMky Next, 3atem Install, nocne yero HayHETCSH
YyCTaHOBKA. [10 OKOHYaHMK MOSBUTCS OKHO YCMELWHOro 3aBepLlleHmns YCTaHOBKM:

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

InstallShield Wizard Completed

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

Cancel |

Mocne HaxaTus Finish apanBep rotToB K paboTe, - MOXHO MOAKOYaTb CHETUMK
nmnynscoB no USB.

< Back

'(? Beaa Bera CN-21 / PykoBOACTBO MO 3KCMayaTaumm
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Mporpamma «Vega LoRaWAN Configurator» (nanee — koHpuUrypaTop) npefHasHayeHa
015 HACTPOMKM yCcTpomncTsa Yepes USB.

KoHdurypatop mmeeT OBa pexmma padoTbl — «[IpocTom» mn «3kcnepTt». B pexunme
«[MpocTom» [OCTYMHbI TOIBKO OCHOBHbIE HACTPOMKMK, B PEXMME «IKCNepT» OCHOBHbIE
HACTPOWKW, paclUMpPeHHbIE HACTPOWKM N BO3MOXHOCTb MPOBEPKM 30HbI MOKPLITUSA CUTHaNa OT

6a30BbIX CTaHUMN. [lanee paccMaTpmBaeTCs paboTa NPOrpamMmbl B peXMME « IKCNepT».

MHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpu 3anycke

ncrnonHsemoro daina NnosBASeTCs OKHO PaboTbl C MPOrPaMMON.

E)
BEeca

A B C O N WO T
Pexam;

3KcnepT -
Mogens ycTpoicTea
Bera CH-11 =

& MoakMOUMTECA

XOTKNOUNTECR

Q¥ Monyunts HacTpoliku

o TIpHMEHUTE HACTPON

I||.HH¢opMauMq LoRa HacTpoiiku LoRaWAN

[laHHble anA ABP

Device address:

Application session key:

Network session key:
WriopMala of ycTpoiicTee

Mogens ycTpoiicTea:
Bpems ycTpoiicTsa (UTC):
Bepaar MO:

12406HoBMTE NpowwEky

BeiBoa ycTpoicTea

tlteera cn-11

[OaHHeie ana OTAA

Device EUL:

Application EUT:

Application key:
WribopMaLMs o ceT

CTaTyC NPUCOEAMHEHNA:
Device address:

FapaHTHIAHEI CHETYMK NEKETOE:

(:-I)I'Ipmcoenmanbcﬂ K CETH

(ol x]
Asbik:| Russian =

YNPaBneHne Kmouamm
WzMEHUTL KoMK
COPOCMTE KNYN K 38B0ACKMN
MpoBEpKa NoKPeITHA

KauecTso curHana: .lIII

Burgumiix BC:

() Mposepra nakpema

MeHiO cneBa MO3BONIIET MEPEKNOYATLCS Mexay pPexuMamum paboTbl NPOrpamMmbl
«[MpocTom» 1 «IKCnepT», BblIbMpaTb MOAENb YCTPOMCTBA, OCYLLECTBASATH MOAKIOYEHME K
YCTPOWCTBY WAN OTKIKOUYNUTLCS OT HErO, MOAYyYaTb U MPUMEHSTb HACTPOMKM.

OKHO NporpamMmmbl COAEPXUT TPU BKIAAKM — MHPOpMaums, HacTponkm LORaWAN u
HACTPOWKM YCTPOMNCTBA.

B npaBOM BepXHEM Yry HaxOAMUTCS MEHIO BbiGOpa A3bika.

PeBu3ma N2 08 o1 24.01.2019
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MNOAKNKOYEHUE K YCTPONCTBY

Ona nogkntovyeHns K yCTpOMCTBy HEOH6XOAMMO BbIMONHUTb cnegyrouwmne warwu.

1. MoakntounTtb USB-Kabenb K yCTPONCTBY.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTb KHOMKy «[MOoAKIOUYNTLCA» B MEHIO CNEBA.

[MporpaMma aBTOMATUYECKM pacnoO3HaeT TUMN YCTPOMCTBA, M MEHIO BbIBOpa YCTPOMCTBA
CTaHEeT HEAKTMBHbIM.

ol

B Ea a I||.HH¢opMame L:{:::RaHacrpDﬁm LoRaWAN f“Bera on-21 Asik:| Russian =

A B C O N W T

NaHHble AnA ABP AanHbie anA OTAA YNpaBneHre KNioqYamu
Pesim:
SkaepT - Device address: 00660136  Device ELL: 3235323168373A15 VEMEHITE K04
Moaens ycTpoicTea Application session key: 3600130032363231323747156460 7946 Application EUT: 7665676173693231 ”
—r Network session key:  32374715323632313600 130068375415 Application key:  0437541500000000043754150C542353 C0pOOT KoM i< Sa0ncom
‘j‘nc.gm,.:.un-rb.;; Wrdoprawa of ycTpoiicTee Wrdopralms o ceTH MpoBepKa NoKPBLITHA
K OTKAOUMTECR Moaenks yoTpoicTea: Bera CH1-21 CTaTyc NpUCoBAHHEHNA: He B cetn Ka4ecTs0 cirHana: l:II]D[l[I
Bpema ycTpoiicTea (UTC): 24.07.2018 09:01:26 Device address: CADOD134
. T . Buaumeix BC: a
Bepoua NO: VEGA 5I-210.11 FapPaHTHAHBIA CHETUMK NaKEeToB: 351
&OSHOBMT:: MPOLWMBKY (t-!)l'lpmcoenwnmbcﬂ K CETH (:-I)I'Ipasepr:a NOKPLITHA

BeiBog ycTpoicTea

Start join procedun
StartTx on freq: 868, 100
bDone
ristart
rxStop
rxStart
rxStop
101N fail after 2 retries
Start join procedurn
StartTx on freq: 868, 100
txDone
rxStart
rxStop
rxStart
rxStop
JOIN fail after 3 retries
Join attempt failed, next join after 350 minutes

Q¥ onyumTs HacTpalikn

o TpuMeErITE HacTpolikN

[na CcuMTbIBaHWS HACTPOEK C YCTPOMCTBA HYXHO HaxaTb KHOMKy «[lonyynTb
HaCTPOMKM», OO I3TOr0 MOMEHTa B Mporpamme OyayT OTO6paxaTbCd HACTPOMKM MO
YMONYaHMIO UV C MOCNEAHErO MOAK/IIOYEHHOIO YCTPONCTBA.

[Mocne BHeCeHWss HEOOXOAMMBIX WM3MEHEHUM B HACTPOMKMK, CnedyeT HaxaTb KHOMKY
«[1IPUMEHUTL HACTPOWKM» U TONbKO MNOTOM OTKJKOYATbCA OT YCTPOMCTBA KHOMKOM
«OTKNOUUTBLCAY.
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BKNAOKA «MHOOPMALUA»

Bknagka «VHbopmauma» oTtobpaxkaeT MHPOpMaLMIO 06 YCTPOWCTBE, €ro Tekyliee
COCTOSIHME, a TaKXe AaHHble, Heo6xoaMMble ONa perncTpaunm yctpomcrtesa B8 LORaWAN ceTw.

Ill.HHdJopMauMﬂ L.c:RaHaL—rpoﬁm LoRaWAN uTBera Ch-21 Asbik:| Russian ™
[aHHeie Ana ABFP [aHHbie ana OTAA ¥pasneHWe KnoqYamia

Device address: 00660136  Device EUL: 3236323168375A15 L —p——

Application session key: 360013003236323132374715646D 7946 Application EUI: 7665676173693231

ch
Network session key:  32374715323532313500130068375A15  Application key:  0437541500000000043754150C5A2353 SLEALIL LR

WHdopmaLs of yoTpoiicTee WHHOPMALYA 0 CETH MpoBepKa NOKPBITHA
Mogenb ycTponcTEa: Bera CH-21 CTaTyc MpMCoedMHEHMA: He B ceTh KauecTBo cUrHana: DDDH']
BpemMa ycTpoiicTsa (UTC): 24,07.2018 09:01:26 Device address: CADDD134
Bepaaa MO: VEGA 5I-210.11 TApEHTHIAHEI CYETUMK NEKETOE: 351 H ek ©
2 06HOBMTE NpowWMEKY () Mpucoe AMHMTECA K CeTh {+)Mposepka nowpemis

BriBog yCTpoicTEa

———————————— -Start join procedurg-——-———
StartTx on freq: 863,100

txDone

rxstart

rxStop

rxstart

rxStop

JOIN fail after 2 retries

------------ -Start join procedurg----—-------
StartTx on freq: 868, 100

txDone

rxStart

rxStop

rxStart

rxStop

JOIN fail after 3 retries

Join attempt failed, next join after 360 minutes

DaHHble ans ABP — oTOOpaxaltoTcsi AaHHble, HEeOO6XOoAMMble Aasi perucrpauum
ycTpomncTea B ceT LoORaWAN B pexunme akTmeaumm ABP (Activation By Personalization).

HDaHuble ana OTAA - OTOOpaxkatoTCs AaHHble, HeobxoAuMble ONS perncrpaumm
ycTpomncTea B cetu LORaWAN B pexunme aktmBaumm OTAA (Over The Air Activation).

YnpaBneHne kKao4yamm (He OTOOparkaeTcd B pexmme «[1pocTom») — no3BONdeT
N3MEHWNTb 3aBOACKME KIIKOYM ANt PErMCTpaLmmM YCTPOWCTBA B CETK, @ TaKKe COPOCUTb KIOUM
0O6pPaTHO K 3aBOACKMM HAaCTPOMKaM.

NHbopmauusa o6 yCcTponcTBe — KOHPUrypaTtop CUYMTLIBAET MHOOPMALMIO O MOAENM
YCTPOWCTBA, €ero nMpoOLWWMBKE W ABTOMATUYECKM KOPPEKTUPYeT BpemMs YCTPOWCTBA Mpwu
NOLK/TIOYEHUN K HEMY.

O6HOBUTb MPOLUMBKY — MO3BOASIET BblbpaTb alin MPOLWKMBKM C XECTKOro AMcKa
KOMMblOTEPA W OCYLLECTBUTb €ro 3arpy3ky B YCTPOMCTBO. [1O 3aBepLlleHMM 3arpysku
YCTPOWCTBO OTK/IOUYNTCS OT KOHOUIrypaTOpa aBTOMATUYECKU. AKTYanbHYIO BEPCUIO MPOLLMBKM
YyCTPOWCTBA MOXHO CKayaTb C CalTa iotvega.com.

OBHOBNEHKME NPOLLKMBKN

Mepenaqa NPoLWMEKH. .,

PeBu3ma N2 08 ot 24.01.2019 17
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MHdopmauma o ceTu — nokasbiBaeT, NOAKIOYEHO NN YCTPOMUCTBO K ceTn LoRaWAN wu
ero agpec.

MpncoeanHUTLCA K CeTU — BbINONHAET npucoeanHeHme K cetn LoRaWAN BbibpaHHbIM
paHee cnoco6om ABP mnn OTAA. Ecnm yCTpOMCTBO y)Ke MOAKIOYEHO K CEeTU, MPOMU3ONAET
nepenoaKItoveHMeE.

MpoBepka NOKPbITUS (He OTOb6paxaeTcsa B pexmme «[1poCTOM») — MNpPU HaxaTuuy,
ycTponcTtBo oTnpasngeT B LORaWAN ceTb cneumanbHbin CUrHaN, B OTBET Ha KOTOPbLIN CETb
COObLLAET eMy KOIMYEeCTBO 6a30BblX CTaHUMW, MPUHABLUMX OAHHbIM CUMHaN M KavyecTBO
curHana. laHHasa KHOMKa paboTaeT TONbKO Koraa yCTPONCTBO NPUCOEAMHEHO K CETH.

MpoBEpKa NoKpEITHA
KauecTED cUrHana: ..lll

Buammenx BC: 2

{t9) Mposepra nokpeTA

BoiBOg ycTponcTBa (He oTo6paxaetca B pexume «[1poCcTom») — MOHUTOPUHT
COCTOSIHUSI YCTPOMCTBA, BCE CO6bLITUS B peasibHOM BPEMEHW BbIBOAATCS Ha SKPaH.

18 Pesunsna N2 08 ot 24.01.2019
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BKJTAOKA «HACTPOMKM LORAWAN>»

Bknagka «HacTtponkn LoRaWAN» no3BonseT BbIMOAHWTb HACTPOWKY pPas3fnyHbIX
napameTpos ceTh LoRa.

Ill.lv"lHl:bOph‘laLMﬂ LERaHacrpoﬁm LoRaWWaAN ﬂTBera CK-21 Aswik: Russian ¥

YacTOTHEIM NNaH: MNpoK3B0NEHEIM - M3MEHHTE

Crnocol aKTHBaLMM B CETH: CTAA w7
3anpaWKuBaTe NoATEEMKAEHNE: Bes noaTeepASHUA ~7
ABTOMaTHYECKOS YMPAENEHWE CKOPOCTEIO! Brn S
CTKPBIEaTE NEPE0E MPMEMHOE OKHO YEpEes: 8 cekyHA -
Sagepka 1Ha NnoaTEEMKAEHHE NPHUCOEAMHEHHA K CETH! 15 cexyHa =
Konu4ecTeo NepenosTopoE NakeTa: 5 paz w7
MolWHOCTE NepenaTHMKE: 14 dBm -
CKOpOCTE NepeaayqH: DRO SF12 BW125 hd

YacToTHbIN NnaH — NO3BOJASET Bbi6paTb OOAMH M3 YAaCTOTHbIX MIAHOB, MMEIOLLIMXCS Ha
YCTPONCTBE WM 33a[4aTb /1POMU3BOJIbHBLIV YaCTOTHbLIN MaaH. [1pOn3BONbHbIM YaCTOTHbIM MaH
OYHKUMOHMPYET Ha 6a3e YaCTOTHOro nnaHa EU-868.

RU_863

MpoMSE0NEHBIA

B 4acTOTHOM nnaHe yCTPOWCTBA MO YMOJIYAHUIO aKTMBHbLI TOJMIbKO T€ KaHanbl, Ha
KOTOPbIX YCTPOMCTBO OTMPABASET 3amnpocCbl Ha npucoeamHeHne K ceTn (Join-kaHanbl).
OcTanbHble KaHasbl, KOTOpble YCTPOMCTBO AO/HKHO WCMONb30BaTb MOryT ObiTb NepenaHbl
ceteBbiM LORaWAN cepBepomM BO BpeMs npoLuenypbl NpucoeanHeHns YCTPOMUCTBA K CETU.

[Mpu BblGOpe B mone «YacTOTHbIM MnaH» 3HadeHus «[1pOon3BONbHbLIN» HEOHXOAMMO
BPYYHYIO MPONMCaTbh YaCcTOTbl, KOTOPblE YCTPONCTBO 6yAeT UCMNONb30BaTb. [ 3TOro Hy»XHO
HaXaTb KHOMKY «/3MeHNTb», MOABNTCH OKHO PeAaKTUPOBAHUS YaCTOT KaHaNOB:

PeBu3ma N2 08 ot 24.01.2019 19
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MNpon3BoNbHBLIA YACTOTHLIA NNAH
YacToTa join kanana 1 () i YacToTa kanana 9 (M) i
YacToTa join kanana 2 (M) 0 YacToTa kanana 10 () 0
YacToTa join kanana 3 (M) 0 YacToTa kaHana 11 (M) 0
YacToTa kanana 4 () ] YacToTa kanana 12 (M) ]
YacToTa kanana 5 (M) i YacToTa kanana 13 (M) i
YacToTa kaHana 6 () 0 YacToTa kanana 14 (M) 0
YacToTa kaHana 7 (M) 0 YacToTa kaHana 15 (M) 0
YacToTa kanana 3 (M) ] YacToTa kanana 16 (M) ]
YacToTa BTOROrD NPUEMHOND OKHE |[J| CropocTe BTOpOra NpHMeMHoro okHa | DRO b
| ok |

JaHHbIM 4aCTOTHbIM MnaH MNO3BOASET 3a4aTb OO 16 KaHaNoB, a TakXKe 4YacToTy M
CKOPOCTb BTOPOTrO MPUEMHOrO OKHa.

MepBble TpU KaHana wm BTOpOE MNPUEMHOE OKHO Heo6xoaMmo
HacTpouTb B 06s3aTe/IbHOM NOpPSAKEe, WHa4Ye MNPOM3BOJIbHbIN
YaCTOTHbIN NJaH 6yAeT CYMTATbCS MYCTbIM

Cnocob6 akTuBaLUK B ce€TU — 3a8a€T cnocob akTmeaLumm B ceTn: ABP nnm OTAA.

Cnocob aKTHBALWAM B CETH:

ABP

3anpawmnBaTbh NOATBEPXKAEHNE — MPU BbI6GOPE OTMNPABKM MakeTa C MOATBEPXKIAEHNEM,
YCTPOMCTBO 6yAeT MOBTOPSATb OTMNPABKYy MakeTa A0 Tex Mop, MNoKa He noayymT
NOATBEPIKIAEHNE OT CEPBEPA, IMOO NMOKa He 3aKOHYMTCSA «KONMYeCTBO NepenoBTOPOB NakeTa»
(c™m. nanee).

3anpalMBaTE NOATEEMHAEHME! C NoATEEPHUAEHMEM
bes noaTEEMKASHWA

Mpwu BbI6OpEe OTNpaBKKU NakeTa 6€3 NOATBEPXKXAEHUSA, MOAEM He byaeT
3HaTb, AOCTaBJ/IEH NaKeT WU HET

ABTOMaTM4yeckoe ynpasneHne ckopocTbto (ADR) — paHHas onums akTMBMpyeT B
YCTPOMUCTBE aNrOpUTM aBTOMATUYECKOrO YMpPaBie€HUS CKOPOCTbIO MNepefadm AaHHbIX CO
CTOPOHbI ceTeBOro cepsepa LoRaWAN. Yem Bbile Ka4eCTBO NMPUHMMAEMOrO CETbIO CUIHana,
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TEM BbllEe CKOPOCTb BYAET YCTaHABAMBATLCS Ha YCTPOMNCTBE. [laHHYIO OMUMIO pEKOMEHAYeETCS

BKJ1KOYaTb TOJIbKO Ha CTaUMOHAPHO YCTaHOB/IEHHbIX yCTpOVICTBaX.

ABTOMETHYECKOE YNPABNEHWE CKOPOCTbHD:

Beikn |

OTKpbIBaTb NepBoe NPUEMHOE OKHO Yepes (He oTo6paxkaeTcs B pexunme «IpocTomny)
— 3a03€T BpeMsl, 4yepe3 KOTOPOEe YCTPOMCTBO OTKPOET MepBOe MPUEMHOE OKHO Mnoce
nepefayn o4vyepeaHOro nakeTa. BTopoe npuémHoe OKHO Bcerga OTKpbiBaeTcs 4yepes 1

CekyHAay nocne nepsoro.

OTKPBIBETE NEPEOE NMPHEMHOE OKHO JEpPES!

1cerkyHaa
2 CBKyHABI
3 CEKYHAbBI
4 CeKyHARI

5 cekyHa

7 eKyHa
8 CeKyHa
9 cexyHA
10 cekyHA
11 cekyHa
12 cekyHA
13 cekyHA
14 cexyHa

15 cekyHA

3agepxka 1 Ha noaTBepXAeHUE NMPUCOEANHEHUS K CETU (HE OTOBPAXKAETCS B pexmme
«[pocTom») — 3a0aéT BpemMs, Yepe3 KOTOpOe YCTPONCTBO OTKPOET NepBoOe NMPUEMHOE OKHO
AN9 NoNyyYeHus MOoATBepAeHus npucoeamHeHuns K ceth LORaWAN npu paboTte B pexume
npucoennHenms OTAA. BTopoe OKHO BCerfga OTKpbIBaeTCs Yyepe3 1 cekyHAy nocae nepBoro.

PeBu3ma N2 08 ot 24.01.2019
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1 cexyHaa
2 CBKyHABI
3 CEKYHAbBI
4 CeKyHARI
5 cekyHa

5 ceKyHA

7 eKyHa

Jagep#ka 1Ha No4TEEpHOEHWE NPMODEAMHEHKA K CETH:
9 cexyHA

10 cekyHA
11 cekyHa
12 cekyHA
13 cekyHA
14 cexyHa

15 cekyHA

KonnyectBo nepenoBTOPOB NakeTa (He OTO6paxaeTcs B pexunme «l1pocTomn») — ecnum
OyHKUMA  «3anpalumMBaTb MOATBEPXAEHME»  OTK/OYEHA, YCTPOWCTBO MPOCTO OyaeT
OTMNPaB/ATb KaXAbl MaKeT CTOJIbKO pa3, CKOMbKO YKa3aHO B [AaHHOM HacTpouke. Ecnm
«3anpawmBaTb NOATBEPKAEHMEY BKIIKOYEHO, YCTPONCTBO 6yAeT OTNPaBAATb MNaKeTbl MOKa He
NONYYUT MOLATBEPXKAEHNE WM MOKA HE OTMNPABUT CTOJIbKO MaKeTOB, CKOJIbKO YKa3aHO B
[aHHOW HaCTpOKKe.

1pas
2paza
3 paza
4 paza
5 pas
o pas
7 paz
KonM4ecTBo NEpENoBTOPOE NakeTa:
9 pas
10 paz
11l paz
12 paz
13 paz
14 pas

15 paz

MowHoCTb nepepaTumka (He oTobpaxkaeTca B pexunme «pocTom») — perynmpyeTtcs
MOLLHOCTb nepefaTyMka YCTPOWCTBa Mnpu OTnpaBke naketoB B ceTb LORaWAN. [laHHas
HACTPOMKa MOXET ObITb M3MEHEHA CETbIO.
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2 dBm
5 dBm
3 dEm

MowHoCTE NepeAaTYMKE: 11 dBm

14 dBm
20 dBm

CkopocTb nepepaum (He oTobGpaxaeTcs B pexmme «[lpocTom») — perynmpyeTcs
CKOPOCTb Mepenayun, Ha KOTOpOM yCTPOMCTBO 6yneT nepenaBaTb NakeTbl B ceTb LoRaWAN.
[laHHas CKOPOCTb MOXKET 6bITb MU3MEHEHA CETbIO, eCNK BKAOYeH anropuTm ADR.

DRO SF12BW125
DR15F11BW125
DR2 SF10 BW125
S—
DR4 5F8 BW 125
DRS SF7BW 125
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BKNAOKA «BETA CU-21»

Bknagka «Bera CU-21» conepXumT HaCTPOWKM NOAKIKOYEHHOIO YCTPONCTBA.

III.HHdJDDMaLIMH L.c.RaHaL—rpoﬁm LoRaWAN “TBera CH-21 Astik:| Russian ~

TeKyuwee cocToAH1E
WMMnynecoB Ha Bxoae 1t 0
WMnynbcos Ha Bxoae 2 W]
WMAyNeCoE Ha Bxoae 3t 0
WMMnynbcoB Ha Bxoge 4 11854
Temnepatypa: 24
3apaa batapeu: 39

HacTpoiiku Bx0a08
Pexam Bxoga 1t MY NbCHEIR ~
Pextoam Bxoga 2 OxpaHHbIa =
Pexiam BxoAa 3: OXpaHHBIA "~
Pextoam Bxona 4 MMIy nbcHEIR =
TWN AETYAKE TEMNEPETYPhI: [aTumk TemnepaTypel 1% ~

HacTpoikK oxpaHsl
OTnpasnATE TPEBOHHOE cooflueHHe no Bxoay 1 mpu:
OTnpasnATs TPEBOHHOE coobleHne no Bxoay 2 mpu: 3EMBIKEHWMN W PasMbIKEHMA =
OTnpaEnATE TPEBOHHOES cooBlUeHHE No BXoAY 3 MpH: PasMbIKEHHH =
OTnpasnATE TPEBOHHOE coobLEHWE No BX0AY 4 mpu:
HacTpoiiky Nepeaayn NoKasaHuiA

Mepuog chopa AaHHE!X: 30 MUHYT ~
Mepuon nepeaa-mM AaHHbIX: 1yac =
Yacosoli nosAc: UTC+07:00 -

Tekyllee cOCTOsIHME — OTO6pPaXkaeT TeKyLMe napameTpbl YCTPOMCTBA — KOMNYECTBO
NOACYMTAHHbBIX MMMYNbCOB Ha BXOAax, TeMNepaTypy, M3MEPEHHY BHELWHKMM AATYMKOM U
3apsa 6aTtapen.

YTO0Obl CHPOCUTbL MOKa3aHMUS MMMYAbCOB Ha BXOAAX, HEOOBXOAMMO MNepeBecTy
YCTPOWCTBO B pexum «Cknaa» annTtenbHbiM (6onee 5 cekyHA) HaXKaTUEM Ha KHOMKY Ha nnaTte
(cm. pasgen «[epBbii 3amycK»).

HacTpolikm BXxOAOB — MO3BONASET MEPEeKNoYaTh PEXMMbl pPaboTbl BXOAOB C
MMMYNbCHOIO Ha OXPaHHbIM M O6PATHO, a TaKXKe BbIbpaTb TUMN AaT4MKa TemMnepaTypbl (AaTymnK
MOXET MMeTb MOorpewHocTb 1% wnm 5%). lNpn nepeBoae BXxOAa B PEXMM OXPaHHbIN,
YCTPOMCTBO BYAET OTMNPaBAsATb B CETb TPEBOXHbLIN MAKET (CM. pa3aen 5, nakeT 2) BCAKMN pa3
NpY 3aMblKaHUKM TaKOro Bxoda. MakcKManbHas BO3MOXHas 4acToTa OTMPABKM TPEBOXHbIX
nakeToB — pa3 B 1 cekyHAy.

HacTpolikn oxpaHbl — NO3BONSIET HACTPOUTb PABOTY OXPAHHbLIX BXOAOB, @ MMEHHO Mpw
KakOM W3MEHEHUW COCTOSIHUA BXOAa CleflyeT OTMPaBnaTb TPEBOXHOE COO6LIEHME: MpPU
3aMblKaHWKM Ha 3eMJItO, MPU PasMbIKaHUK, U NPU OBOUX U3MEHEHUSAX COCTOSIHUS.
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HacTponkn nepepaym nokasaHUM — rpynna napaMeTpoB, KOTOPbIE MO3BONAOT
NPOW3BECTM HACTPOWMKY MNepuofoB cb6Opa W nepefayn nokasaHuUW, U 4acoBOro Mosica, Mo
KOTOPOMY 6yAyT HaCTPOEHbl BHYTPEHHME 4acbl cyeTyMKa. [loKasaHua CUUTbIBAOTCA C
nogkmoveHHoro yctpomnctea B 00.00 no BHyTpEeHHMM YacaM yCTPOWCTBA, eCNn 3a4aH Nepmnos,
cbopa AaHHbIx 24 vaca, B 00.00 n B 12.00, ecnn nepurog 12 yacos 1 Tak ganee. Bce nokasaHus
XPaHATCA B MaMsATU YCTPOMCTBA AO CNELYIOLLEro ceaHca cBa3u. [lepnon nepenaymn OaHHbLIX
MOXET HacTpamBaTbCad OT 5 MUHYT OO 24 4yacos. [lepefaya AaHHbIX OCYLLECTBASETCS B
CNly4anHbIN MOMEHT BPEMEHWN BHYTPU BbIGPaHHOrO nepuoga. Npu MHUUMMPOBaHUN CeaHca
CBSI3M YCTPOMUCTBO HAaYMHAET OTMNPABATb NAKETbI C MOKa3aHUAMU, Ha4YMHas C CaMOro PaHHEro.
[Mpw BbIKIKOYEHHOM MapameTpe «3anpalimBaTb NOATBEPXKAEHMEY, YCTPONCTBO OTMPABASET B
CeTb BCE HAKOMJIEHHbIE MAKETbl MO MOPSAKY C CaMOro pPaHHero O CaMoro nocnenHero,
OCBObOOXAasi, TakMM O6pa3oM, o4vepelb OTMNPaBKM MAKETOB B MamMaTu. Ecam mapameTp
«3anpalmBaTb MOATBEPXKAEHME» BK/IOYEH, TO CYETUMK ByOeT OTNPaBAATb CAeAyOWMM nakeT
TOJILKO MNOC/ie TMOJlyYeHUs TMOATBEPXKAEHMS O [OCTaBKe npeabiayuwero. Ecnm  Takoe
NOATBEPXKAEHME HE MONYyYeHO MOCJE BbINOJHEHUS YKA3aHHOIO B HAaCTPOMKax KOJIMYecTBa
NepernoBTOPOB MakKeTa, YCTPOMCTBO 3aBEPLUAET CeaHC CBA3M [O cChedylouero no
pacnucaHuo. [py 3TOM YyCTPOMCTBO MNPOAOMKAET CObMpaTh AAaHHbIE COrlaCHO Mnepuoay
Cbopa [HaHHbIX M 3anMucbiBaTb B MNamaTb. HemepedaHHble MNakeTbl OCTAlOTCA B MNamMATU
YCTPOMCTBa OO CNeAyoLEero ceaHca CBAa3u.
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B naHHOM pa3gene onncaH NPOTOKON obMeHa AaHHbiMu CK-21 ¢ ceTbio LORaWAN.

B nonax, cocrosawmx M3 HECKONbKUX 6anT, MUCNONb3yeTcs MNopsA[oK
cnepoBaHuA little endian

CHETHYUK MMMYJIbCOB BETA CU-21 MEPEOAET MAKETbHI CJIEAYIOWNX TUMOB.

1. TlakeT C TeKyLWLMMM NOKa3aHUsaMU, NnepepaeTcsa perynsapHo Ha LoRaWAN nopT 2

Pasmep B 6aiTax

OnucaHue nonga

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

1 6anT
4 6aviTa

4 6aviTa

4 6aviTa

4 6aviTa

Twn nakeTa, AN AaHHOrO NakeTa ==

3apsag 6atapeu, %

3HaYeHMa OCHOBHBIX HAaCTPOeK (bLUTOBOE None)

Bpemsi CHATUS NOKa3aHW, NepenaBaeMbIX B JAHHOM MakeTe
(unixtime UTC)

TemnepaTypa, °C

Moka3aHus Ha Bxogae 1 (B 3aBUCKMMOCTM OT TMNa - YNCO
NMMYNbCOB, MMB6O COCTOAHME O — PA3OMKHYT, 1 - 3aMKHYT)
[Moka3aHus Ha Bxo4e 2 (B 3aBUCUMMOCTM OT TUMA - YUCNO
NMMYAbCOB, IMB6O COCTOAHME O — PAa3OMKHYT, 1 - 3aMKHYT)
[Moka3aHus Ha Bxo4e 3 (B 3aBUCUMMOCTM OT TUMA - YUCNO
NMMYAbCOB, IMB6O COCTOAHME O — PAa3OMKHYT, 1 - 3aMKHYT)
lMokazaHus Ha Bxoae 4 (B 3aBUCMMOCTM OT TUMa - YNCNO
NMMYNbCOB, MMBO coCcToHME O — PAa3OMKHYT, 1 — 3aMKHYT)

Ecnm Tepmope3ncTop He MOAKYEH K CYETYMKY (KOHTaKTbl «Therm» u «J-
»), B none «Temnepatypa» 6yaeT nepenaBatbcsa 3HavyeHue -100 °C (MuHyc
CTO) ANsi MHAMKaLMKM O6pPbIBa UM HEUCMPABHOCTM TepMOpe3nCTopa

CyeTumk COOEPXNT B cebe BCTPOEHHbIE YaCbl C KaneHdapeM, BpeMA N OaTa Ha KOTOPbIX
3afdaeTca npn npom3BOACTBE, a TaKXe MOryT ObITb CKOPPEKTNPOBaHbI B TMpouecce
SKCMnayaTaunn. CDOpMI/IpOBaHVIe MakKeToB C TEKYyWMMUN MOKa3aHNAMKN MPONCXognT B MOMEHTHI
BPEMEHN, KpaTHbIE 3aaHHOMY B HaCTpOVIKaX nepmnoay c6opa AaHHbIX:

e [Ing nHtepsana 1 4yac: nepefatoTCs NOKA3aHMS Ha HA4Yano TeKYyLLEero yaca;

e [lna nHTepBana 6 4acoBs: NnepepatoTcs nokasaHma Ha 00:00, 06:00, 12:00, 18:00;
e [lnga nHTepsana 12 4acos: nepepnatoTcs nokasaHus Ha 00:00, 12:00;

e [Ing nHTepBana 24 yaca: nepefatotcs nokasanuma Ha 00:00 TeKkyLwmx CyTOK.
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PacwmndpoBka 6UTOBOrO NoNs «3Ha4Y€HUS OCHOBHbIX HACTPOEK»

BuTbl OnucaHue nons
0 6ut Tun aktneauum O - OTAA, 1 — ABP
1, 2,3 6UTbI [Mepunopg BbIXOA4a Ha CBA3b:

|1 == 0]2==0|3==0| - 5 MUHyT

|1 == 1|2==0|3==0| - 15 MUHYT

|1 == 0]|2==1|3==0|- 30 MUHYT

|1 == 1|2==1]3==0]- 1 yac

|1 == 0]2==0|3==1|- 6 yacos

|1 == 1|2==0|3==1|- 12 yacos

|1 == 0]|2==1|3==1|- 24 yaca
4 6uT Twn nepBoro Bxoga: 0 — MMNYNbCHbIN, 1 - OXPaHHbIN
56ut Twn BTOporo Bxoaa: 0 — UMNYbCHbIN, 1 - OXpaHHbIN
6 ouT Twn TpeTbero Bxoga: 0 — MMNyNbCHbLIN, 1 - OXpPaHHbIN
7 6uT Twn yeTBepTOro Bxonaa: 0 — UMNYbCHbIN, 1 - OXPaHHbIN

[pU CHATUM MOKA3aHWM YyYMTbIBAaETCS 3a4aHHbIM B HACTPOMKAxX YaCOBOM NOSIC.

2. NakeT «TpeBora», nepenaeTcs Mpu 3amMblKaHMM OxXxpaHHOro exoaa Ha LoRaWAN nopT 2

Pasmep B 6aiiTax

OnucaHue nonga

1 6anT

Twun nakeTa, 419 AHHOIO NakeTa ==

1 6anTt 3apaa 6atapeu, %

1 6anTt 3HayYeHnsa OCHOBHbIX HACTPOEK (bUTOBOE None)

1 6anT Homep Bxoaa, Ha KOTOPOM 3adUKCMpOBaHa TpeBora (1-4)

4 6anTa Bpemsa dopmmposaHms nakeTta (unixtime UTC)

4 6anTa Tekyuwme nokasaHms Ha Bxoae 1 (B 3aBUCMMOCTM OT TUMa - YUNCNIO
MMMYNbCOB, MMB6O COCTOAHME O — PA3OMKHYT, 1 - 3aMKHYT)

4 6anTa Tekywme nokasaHMs Ha Bxoae 2 (B 3aBMCMMOCTW OT TUMaA - YUCO
NMMYAbCOB, IMB6O COCTOAHME O — PA3OMKHYT, 1 - 3aMKHYT)

4 6anTa Tekywme NnokasaHMs Ha BxoAe 3 (B 3aBMCMMOCTW OT TUMaA - YUCO
NMMYNbCOB, IMB6O COCTOAHME O — PA3OMKHYT, 1 - 3aMKHYT)

4 6anTa Tekylme NnokasaHms Ha Bxoae 4 (B 3aBUCHUMOCTM OT TMMa - YNCNO

NMMYNbCOB, MMB6O COCTOAHME O — PA3OMKHYT, 1 - 3aMKHYT)

|_|pl/l nepegade AaHHONo NakeTa B NMojidx C MNoKa3aHNAaMM Ha BXOAaX NepenaeTca TeKyLlee
YNCJTO UMNYJTIbCOB, CHATOE Ha MOMEHT (])I/IKCaLI,I/IVI TPEBOTN.

3. [akeT C 3anpoCOM KOPPEKTUPOBKMU BPEMEHM, NepenaeTcd OoAuMH pa3 B 7 AHEN Ha

LoRaWAN nopt 4

Pasmep B 6aiiTax

OnucaHue nonqa

1 6ant
4 6avTa

Twn nakeTa, ANg AaHHOro naketa == 255
Bpems paguomogemMma Ha MOMEHT nepeaaym naketa (unixtime
uTC)

Mocne nonyyeHus NnakeTa JaHHOTO TUMa, MPUNOXEHNE MOXET OTMPaBUTb PaANOMOAEMY
nakeT C KOPPEKTUPOBKOMN BPEMEHM.
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4. [lakeT C HacTpoukamu - nepepaeTcd ycTtponmctsoM Ha LoRaWAN nopt 3 npwu
NONYYEHUN KOMaHbI 3aMpoca HaCTPOEK, a TakXKe NOocse NPUCOELUHEHUS K CETH

Pasmep B 6aiitax  OnucaHue nons Twn
1 6anT Tun nakeTa, onsg LaHHOrO NakeTa ==
2 6anT ID napameTtpa uintl6
1 6anT InnHa paHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa ===m=
2 6anT ID napameTpa uintl6
1 6anT InnHa paHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa ===m=
2 6anT ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa . ==mm-
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CYHETYUK MMIMYNbCOB BETA CUN-21 MPUHWMAET NMAKETblI CAEAYIOWNX TUMOB.

1. TlakeT Cc KOpPPeKTUPOBKOWM BpeEMEHU — NepenaeTtcs npunoxeHnem Ha LoRaWAN nopt 4

Pasmep B 6aiTax OnucaHue nons
1 6anT Twn nakeTa, ANg AaHHOro naketa == 255
8 6anT BennumHa B cekyHAax, Ha KOTOPYIO HY)XHO CKOPPEKTUPOBaTb

BpeEMA. MoXeT 6bITb MONOXNTENBHOM NN OTpl/ILJ,aTeﬂbHOVI

2. [lakeT c 3anpoCcoM HacTpoek— nepepaeTcs npunoxeHmem Ha LoRaWAN nopT 3

Pasmep B 6aiiTax OnucaHue nons

1 6ant Twun nakeTa, 419 AHHOIO NakeTa ==

B oTBeT Ha AaHHbIM NaKeT YCTPOMCTBO NPULLJIET NaKET C HACTPOMKaMM

3. [lakeT c HaCcTpoOMKaMm, NMOIHOCTbIO MAEHTUYEH MaKeTy OT YCTPOMCTBA

Pasmep B 6aiitax  OnucaHue nons

Twn paHHbIX

1 6anT Tun nakeTa, onsg LaHHOrO NakeTa ==

2 6anT ID napameTpa uintlé
1 6anT HnviHa gaHHbIX (len) uint8
len 6anTt 3HayeHwe napametpa ===
2 6anTt ID napameTpa uintl6
1 6anT OnviHa gaHHbIX (len) uint8
len 6anTt 3HayeHwe napametpa ===
2 6anT ID napameTpa uintlé
1 6anT dnviHa paHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa ===

[TepenaBaeMblvl Ha YCTPOWCTBO MakeT C HACTPOMKAMM MOXKET COAEPKATb He BCe
HaCTPOWKW, NOAAEPXKMBAEMbIE YCTPOWNCTBOM, a TOJIbKO TY MX YaCTb, KOTOPYIO HEOH6XOAMMO

N3MEHNTD.

Tabnumua ID HacTpoek CH-21 1 nx BO3MOXHbIX 3HAYEHWMI

ID OnucaHue OnvHa NMpuHUMaemble 3Ha4YeHUs
HaCTPOMKM AaHHDbIX
4 3anpawuBaTtb NOATBEPXAEHNE 1 6anT 1 - 3anpawmBaTb
2 — He 3anpalumBaTb
8 KonnyecTBO nepenoBTOPOB MakeTa 1 6anTt ot 1lnpo15
12 Pexxum Bxoaa 1 1 6anT 1 — MMNyNbCHbIN
2 - OXPaHHbIN
13 Pexxum Bxopa 2 1 6anT 1 — MnynbCHbIN
2 - OXPaHHbIN
14 Pexxum Bxoaa 3 1 6anT 1 — MmNy NbCHbIN

PeBu3ma N2 08 ot 24.01.2019
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2 - OXPaHHbIN
15 Pexxum Bxoaa 4 1 6anT 1 — MNyNbCHbIN

2 - OXPaHHbIN
16 [Mepwnon nepenayvm faHHbIX 1 6ant 1-1vac

2 — 6 4acos

3 —12 vacos

4 — 24 vaca

5 = 5 MUHYT

6 — 15 MUHYT

7 — 30 MUHYT
49 Mepwrop c6opa AaHHbIX 1 6anT 1-1uvac

2 — 6 yacos

3 —12 yacos

4 — 24 vaca

5 -5 MuHyT

6 — 15 MuHyT

7 — 30 MUHYT
55 YacoBom nNosic, B MUHYTax 2 6anT oT -720 no 840
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Cuétumkn ummnynbcoB Bera CK-21 pOMXKHbI XpPaHUTLCS B 3aBOACKOM YMaKOBKE B
OTaM/IMBaeMbIX MOMeLLeHUsaSX npu TemnepaTtype oT +5°C pgo +40°C m OTHOCUTENbHOM
BNAXXHOCTW He 6onee 85%.

TpaHCNOPTMPOBAHNE CYETYMKOB MMMYAbCOB AOMYCKAETCS B KPbITbIX MPY30BbIX OTCEKaX
BCEX TUMOB Ha Ntobble PacCTOsSHUSA Npu TemnepaType oT -40°C go +85°C.
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7 KOMTNEKT NMOCTABKHA

CyeTumk MMIMYNbCOB MNMOCTaBNAETCA B Cﬂeﬂ,yIOLLl,eIZ KOMMAeKTaunm:

CyeTumk nmnynbcos Bera CM-21 — 1 wr.
AHTeHHa LoRaWAN -1 wr.
BHelWwHMM gaTtumk Temnepatypbl — 1 WwrT.

[MacnopTt — 1 wrT.
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[apaHTUNHBIM CPOK Ha YCTPOWCTBO COCTABISAET 5 NeT CO AHSA NPOLAXKM.

M3roToBuTenb 0653aH NPefoCTaBUTb YCAYTM MO PEMOHTY WM 3aMEHUTb Bbilleallee 13
CTPOSt YCTPOWCTBO B TEYEHME BCErO rapaHTUMNHOIO CPOKa.

MoTpebutenb 06s13aH CO6NOAATb YCNIOBUS 1 NpaBMia TPAaHCNOPTUPOBAHMS, XPaHEHMUS W
3KCMAyaTaumMm, ykasaHHble B JaHHOM pyKOBOACTBE MOJb30BaTENS.

FapaHTUIMHble 0653aTeNbCTBA HE PACMPOCTPAHSIOTCS:
- Ha 3IEMEHTbI MNTaHUS YCTPOMCTB, oTnpaBmeLumx 6onee 80 000 nakeToOB;

- Ha YCTPOWMCTBA C MEXaHUYECKMMU, SNEKTPUYECKUMU U/UAN NHBIMU MOBPEXLEHNAMN W
nedekTaMn, BO3HUKILIMMU MPU  HaPYLEHUW YCNOBUIM TPAHCMOPTMPOBAHUS, XPaHEHUS W
aKCnayaTaumu;

- Ha yCTpOl;ICTBa CO cnejaMn peMOHTa BHE CEPBNCHOIO LEHTPa U3TOTOBUTENA,

- Ha YCTPOWCTBA CO C/ledaMu OKUCIEHUS WAM  OPYrMx MPU3HAKOB MoMaAaHus
XUAKOCTEM B KOPMYC M3AeNns.

|_|pl/l BO3HMKHOBEHUIN FapaHTI/Il7IHOFO Chydasd, chenyet O6paTVITbCF| B CepBI/ICHbIVI LEHTP
no agpecy:

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

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