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HacToslwee pyKOBOACTBO pacnpocTpaHaeTcs Ha Tepmoniorrep Bera TJ1-11 (nanee -
Tepmonorrep) npomnssoactesa OOO «Bera-A6contoT» 1 onpenenseT NopsaaoK YCTaHOBKN U
NOAKMOYEHNS, @ TAaKXKEe COAEPXKMUT KOMaHAb! yNpaBneHns 1 onncaHmne GyHKLMOHana.

PykoBOACTBO NpeAHasHayeHo Anst CMeLmnanmcToB, O3HAKOMIIEHHbIX C MpaBMaamMm
BbIMOJIHEHUS MOHTAXHbIX PAab6OT B 061aCTWN Pa3NINYHOIO INEKTPOHHOIO U 3NEKTPUYECKOTO
060pyAOBaAHMUS.

IOna o6ecnevyeHns yCTONYUBOMN PafnOCBA3M Mexay 6a30BOM CTaHUMEN U
OKOHEYHbIM YCTPOMUCTBOM peKoMeHAayeTcsi wu3beratb YCTaHOBKMU
o6opynoBaHMS B MecCTa, MNpeacTaBasiowmMe cob6on Henpeoponmmble
nperpaabl AN NPOXOXAEHUS PafUOCUTHaNa, TaKMe KakK: apMUPOBaHHbIe
NepeKpbITUSA U CTEHbI, NOABaJIbHble MOMELLEHNS, NOA3EMHbIE COOPYXKXEHUS
M KoNoAubl, CTasibHble KOpo6a U T.A4.

Mpn pasBopauuMBaHUM CeTU, BKOYalOLWen B cebs 60/blioe KOJMYECTBO
OKOHEYHbIX YCTPOMCTB, HEO6XOAUMbBIM 3TarnoM SIBNSIETCH BbIMOJIHEHME

pa6boT Mo  paAvMOMNIAaHUPOBAHUMIO C  MPOBeAEHUWEM  HATYPHbIX
3KCNEePUMEHTOB.
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OMUCAHWE YCTPOWCTBA

Tepmonorrep npeAHasHayvyeH Aaa 4IMTenbHOro aBTOHOMHOIO cbopa 1 XpaHeHus
[aHHbIX O KOHTPOAMpPYyeMoW cpefe (BO34yX, HearpeCCUBHbIE ra3bl, XXMAKOCTU, Cbinyyme
MaTepmansl, NPOAYKTbl NUTaHMS). TemnepaTypa N3MepsSeTCs C MOMOLLBIO ABYX
TEPMOPE3NCTOPOB: BBIHOCHOIO LLYyNa, MOAKTOYEHHOIO K TEPMONIOITepPY U BCTPOEHHOTO
HaPY>XHOroO TEPMOPE3NCTOPA. 3HAYEHNS TEMMNEPATYPLI aPXMBUPYIOTCS B NaMATW YCTPOMCTBA C
MPUBS3KOW KO BPEMEHMU, a 3aTEM, NP NoseieHnn yctomndmeom ceasm ¢ LoRaWAN ceTbio
APXMBHbIE AAHHbIE BbIFPYXAKOTCH B CETb.

YCTPONCTBO MOXET HAXOAUTLCA B aBTOHOMHOM pPeXnMe paboTbl U HaKanIMBaTb
JlaHHble O TeMMepaType B TeYEHNE MecaLla NPy neproae c6opa AaHHbIX pa3 B Moayaca.

Tepmonorrep Bera T/1-11 MOXeT 6bITb MCMNONb30BaH B CUCTEMAX, FOe TpebyeTcs
KOHTPO/Ib TEMNEPATYPbI B TEYEHME AONTOro BpEMEHN 6€3 BO3MOXXHOCTU ONEPaTMBHO
nepeaaTb AaHHbIE B CETb, HAMPUMep, NpY NEPEBO3KE BbICTPO MNOPTALLUMXCH FPY30B UM KOrAa
HY>X€H KOHTPOJb YC/IOBUIM NEePEBO3KU. B NyTW yCTPONCTBO 6yAeT 3annCbiBaTb B MaMATb
3HaYeHMa TeMmnepaTypbl NPOAYKTa, a MO NpMe3ae B MYHKT HAa3HAYEHUS, BbIFPY3UT
COXpaHeHHble aaHHble B ceTb LORaWAN.

DNEMEHTOM MUTaHUS AN TEPMOSIOITepa CNY)XUT BCTPOEHHas baTapest EMKocTbio 6400
MAUY, paccuymTaHHas Ha Cpok cnyx6bl o0 10 neT npm nepenaye AaHHbIX OAWH Pa3 B CYTKMN.

ANITOPUTM CBOPA N MEPEAOAYN OAHHDbIX

TepMonorrep CYMTbIBAET NOKAa3aHMS C HACTPaMBaAEMbIM NEPUOLOM OT 5 MUHYT A0 24
4yacoB. CUYMTaHHbIE MOKa3aHWA COXPAHSAOTCS B NaMATb YCTPOMCTBA U NepenatoTcs npm
ovyepenHOM ceaHce cBsA3K ¢ ceTbto LoORaWAN.

[Mepron nepenavm AaHHbIX MOXET HaCTPamMBaTbCa OT 5 MUHYT A0 24 yacos. [lepenaya
[AHHbIX OCYLLLECTBASETCS B CyYaMHbIMN MOMEHT BPEMEHM BHYTPW BbIGPAaHHOIO nepuoaa. Npu
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o4yepegHOM BbIXO4E Ha CBA3b yCTpOVICTBO Ha4YMHaeT OTNpPaB/idTb HAKOMJIEHHbIE MaKeTbl C
NOKa3aHWAMU, OT CaMOro paHHEro K CaMomMy no3aHemy.

Ecnu napameTp «3anpalmBaTb NOATBEPXKAEHMEY BKIOYEH, TO YCTPOMCTBO ByAeT
OTNPaBNATb CNeAYOWMI NaKeT TONbKO NOC/E MOyYeHUs MOATBEPKAEHNS O OCTaBKe
npeablaywero. Ecny Takoe NoaTBEpPXAEHME HE MONyYEHO NOCE BbINOAHEHNS YKa3aHHOTO B
HaCTPOMKax KONMYeCTBa NepernoBTOPOB NMAaKETOB, MOAEM 3aBepLUAET CEaHC CBA3N 10
cnenytolero no pacnmncaHuio. MNpu 3ToM YCTPOMCTBO NPOAO/HKAET COBMPAThb AaHHbIE
COrflacHo nepuoay cb6opa AaHHbIX M 3annCbiBaTb B MamsThb. HenepeaaHHble NakeTbl OCTalOTCA
B MAMSATU MOAEMaA [0 CNeflytoLlero ceaHca CBs3su.

[Mpw BbIKNIOYEHHOM NapamMeTpe «3anpalimBaTb MOATBEPKAEHMEY, YCTPONCTBO
OTMpPaBASET B CETb BCE HAKOM/IEHHbIE MaKeTbl MO NOPSAKY C CAMOro paHHEero 4o CaMoro
nocnenHero. NpoBepKM AOCTaBKM MaKeTOB B TaKOM pexmme HeT. HenepeaaHHbIX MakeToB B
NaMATN YCTPOWCTBA HE OCTAETCS.

Bpemsa BHYTpPEHHMX YaCOB YCTaHaBAMBAETCS aBTOMATUYECKM NPU NOAKIoYeHUM K «Vega
LoRaWAN Configurator» yepe3 USB, a Takke MOXeT 6bITb CKOPPEKTUPOBaHO Yepe3 LoRaWAN.

OYHKUMOHAN

Tepmonorrep Bera TJ1-11 sagngeTcs yCTPOMCTBOM Knacca A (Mo knaccudurkaumm
LoRaWAN) 1 o6ecneumBaeT cneayowmimn GyHKLMOHaN:

O UM3MepeHue TemnepaTypsbl B AnanasoHe -55..4100 °C

O M3MepeHMe 3apsaa BCTPOEHHOW 6aTapen B %

o [Ba pexuma paboTbl - «KAKTUBHbIN» N «Cknan»

o noaaepxka ADR (Adaptive Data Rate)

o noaaepXXka OTMpPaBKKM MakeTOB C NOATBEPXAEHMEM (HacTpamnBaeTCs)

o OTnpaBka BHEOYEPEAHOro NakeTa Npu 06HaAPYXEHMM BCKPbITUS KOPryca

MAPKMUPOBKA

MapKMpoBKa YCTPOMCTBa BbIMOJIHEHA B BWAE HAKIEMBAEMOW 3STUKETKM, KOTOpas
COLEPKUT:
HavmeHoBaHWe nsgenus;
DevEUI;
Mecsy 1 rog BbiNMyCKa U3oenmus;
o QR-kopa, conepxawmm B cebe DevEUI ong aBTOMaTU3NPOBAHHOIO y4yeTa.
DTUKEeTKa pacronaraeTcs B Tpex MecTax - Ha Kopnyce yCTPOWMCTBA, B MacrnopTe M Ha
YMNaKOBOYHOM KOPOBKE.
Kpome TOro, Ha ynakOBOYHOM KOPOOKe pacnofiaraetcs AOMOJHUTENbHAs STUKETKA,
copepxaluas:
o VHdopmaumio o BEpCUKM BCTPOEHHOIO MPOrPaMMHOro obecneyeHus;
o QR-kop, B kKoTOpOoM cogepxatca DevEUl wmn knoun, Heobxooumble Ans
perncTpaunm yctpomcTea B cetn metogom OTAA.

o O O
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USB-nopT micro-USB, type B
duana3oH pabounx TemnepaTtyp -40..485 °C
[lnanasoH nsmepsemMbix TemnepaTtyp -55..4100 °C

TOYHOCTb M3MEPEHNSI TEMMNEPATYPbI

+0.5 °C B amanasoHe -10...+40 °C
+1 °C B gmanasoHe -55...+4100 °C

LoRaWAN
AppEui no ymonuyanuo 30326761544C3131
Knacc yctpownctea LoRaWAN A
KonunyecTtBo kaHanos LoRa 16

YacTOTHbIM MnaH

RU868, EU868, IN865, AS923, AU915,
KR920, US915, KZ865, npon3BONbHbIN
(Ha ocHoBe EUB68)

Cnoco6 akTmBaumm B cet LoRaWAN

ABP nnn OTAA

[Mepurofn BbIxO4a Ha CBSA3b

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

rlepl/IO,El, HakonneHmd AaHHbIX

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

O6beM NamMaTU 019 HaKOMIEeHUS NMakeToB

1300 nakeToB

Twn aHTeHHbl LORa BHYTPEHHSA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb paanocCBa3un, B MIOTHOW rOPOACKOWM 00 5 KM
HanbHOCTb PagnoOCBA3M B CE/IbCKON MECTHOCTM 00 15 km
MowHOCTb NepenaTymka No YMOYaHMIO 25 MBT (HacTpaunBaeTcs)
MakcrmanbHasg MOLWHOCTb NepeaaTymKa 100 mBT
Mntanne
EMKOCTb BCTpOeHHOM 6aTapen 6400 MAY
[apaHTUPOBAHHOE YNCNO OTMNPABIEHHbIX 80 000
YCTPONCTBOM MAKETOB, HE MeHee
Kopnyc

Pa3smepbl kopnyca

95 x 75 x40 mm

CTteneHb 3aWuTbl KOpnyca

IP65

HaTumk BCKpbITUA (Tamnep)

ha

KpenneHne

PeBun3ma N2 01 o1 09.08.2019

CTAXKaMK K onope



OMNCAHWME KOHTAKTOB

Mapa KOHTaKTOB
AN NoOKAoYeHUs
BCTPOEHHOro
TepMope3ncTopa

Bera TJ1-11 / PykoBOACTBO MO 3KCMyaTaLmm

e

[Mapa KOHTaKTOB
1 AN NOAKIOYEHUS
BbIHOCHOIO Liyna

Tepmonorrep nmeeT 2 napbl KOHTakTOB. K ogHom nape (KoHTakTbl « Therml» mn « 1 »)

NOAK/IOYAETCH BCTPOEHHbIN TEPMOPE3UCTOP, K APYron nape (KOHTakTbl «Therm2» un « 1 ») —

BbIHOCHOW U3MEPUTENbHBIN LY.

CneflyeT HaCTPOUTb NapameTpbl OTMPABKN NOKa3aHWN TEPMOPE3NCTOPOB B Mporpamme

«Vega LoRaWAN Configurator».

PeBunsma Ne 01 o1 09.08.2019



Bera TJ1-11 / PykoBOACTBO MO 3KCMayaTaLmm @ Beaa

A B C O n ©©O T

OATYNKN YCTPOUCTBA

Ha BepxHen CTOpOHe nMnaTbl PACMONOXEH AaTUYMK BCKPbITUS KOpryca nnam Tamnep. [Mpwu
CpabaTbiBaHMM Tamnepa B ceTb LORaAWAN oTnpaBngeTcs mnakeT C COOTBETCTBYHOLLMM
COOObLEHMEM.,

e =3 JaTtumk
BCKpPbITUSA
Koprnyca

PeBunsuna N2 01 o1 09.08.2019 T 9
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MHONKALWNA YCTPOWUCTBA

YCTpPOMCTBO MMeeT OAMH CBETOANOOHbIN MHAOMKATOP KPACHOrO LIBETA, PACMONOXKEHHbIN
Ha nnaTte. MHAMKauMa MCroNb3yeTcs TONbKO Ha 3Tane akTuBauum yctponctea B cetu LoORaWAN
M MNPV CMEHE PEXMMOB PaboTbl.

O

PacnonoxxeHune
CBETOAMOOHOrO
MHAMKaTOpPA - :
Ha nnate J@
THERM_1 $

CwvrHan uHaMKaTopa 3HaueHue

o0 Cepua KOPOTKMX MOoéT npouecc npnucoeamHeHns K ceTu
BCMbILLEK

L] OdHa ANMHHaS YCTPOMCTBO YCNELHO NPUCOeaNHEHO
BCMABILLKA K CETWU 1 B aKTUBHOM peXMME

T MonbiTka NPUCOEANHEHNS OKOHYMIACh
W AZIVHHbIX BCMbILLIKY N

«Cknan»

B cnyyae HeycnewHOW MOMNbITKN NPUCOEANHEHUSA K CETU YCTPOUCTBO
NPOAO/KUT HaKOMJeHUEe JAaHHbIX U 6yaeT OCYLWEeCTBASTb MOMbITKU
npucoeanHeHus K ceTu pas B 6 4acoB

10 PeBunsma Ne 01 o1 09.08.2019
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MEPBbIN 3ANYCK

Tepmonorrep Bera TJ1-11 NOCTOSIHHO BKJOYEH, HO MMeEET OCO6bIN pexxum «Cknag»,
npeAHa3HaYeHHbIN ANS XpaHeHUs WU TPaHCMOPTUPOBKWU. B AaHHOM pexmnme yCTPOMCTBO He
OCYLLeCTBNSET peryaspHyto nepefavy AaHHbIX B CETb, NPOANEBAs TakMM O6pa3oM pecypc
6aTapewn. lNepel HavyaNOM WMCMNOJL3OBaHUSA TEPMOJSIOITEP HEOHBXOAMMO BbIBECTU U3 pPEXMMa
«Cknag» HaaTeM Ha KHOMKY.

YcTponcTteo Bera T/1-11 noanep»uBaeT ABa cnocoba akTneauum B cetn LoORaWAN — ABP
n OTAA. BbibpaTb OAMH M3 CNOCOH6OB MOXHO C MOMOLLbO Nporpammbl «Vega LoRaWAN
Configurator» (cm. pa3gen 4).

1. Ecnm Bbi6paH cnocob «ABP». [ocne HaxaTust Ha KHOMKY 3anycka, YCTPOMCTBO Cpasy
Ha4YMHaeT paboTaTb B PeXXMMe «AKTUBHbLINY.

2. Ecnn Bbi6paH crnocob6 «OTAA». [locne HaxaTus Ha KHOMKY 3anycka, YCTPOWCTBO
OCYLLEeCTBUT TPM MOMbITKM NPUCOEAMHEHMS K CEeTU B 3a4aHHOM MPU HACTPOMKE HYaCTOTHOM
ovanasoHe. [lpy nonyyeHun noATBepPXKAeHUs akTmBaumm B cetm LoRaWAN, ycTpowncTso
noAacT CWUrHan WHAMKATOPOM (CBETUTCA B TevyeHwe 3 CeKyHA) U MNepenaeT B pPexum
«AKTUBHBbIM». ECn BCe MOMBITKM OKaXyTCH HeyAa4YHbIMW, YCTPONCTBO NPOAOIHKUT HaKOMAEeHMe
JaHHbIX 1 6yAeT OCYLLEeCTBASATb MOMbITKM MPUCOEAMHEHMS K CETU pa3 B 6 4acOoB.

[MepeBeCTn yCTPOMCTBO U3 peXMMA «AKTUBHbBIN» B peXMM «CKIaa» MOXXHO NPU MOMOLLM
ANUTENbHOrO HaXXaTusa Ha KHOMKY 3anycka (6onee 5 cekyHA).

Ha)aTb KHOMKY
3anycka,
PacronoXeHHYo
Ha nnaTe

Pesun3unsg Ne 01 ot 09.08.2019 11
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NOAKJ/TKOYEHWE MO USB

YcTponctBo Bera TJ1-11 HacTpaumBaeTca C nomouwbto nporpammbl «Vega LoRaWAN
Configurator» (cm. pazaen 4) Npy NOAKMOYEHNM YCTPOMCTBA K KOMMbOTEPY MO UHTepdency
USB.

PacnonoxeHwue B
USB-nopTa Ha
nnaTte
TepMopaTymka

THERM_1 L
81

g
E © @ E”\D
L :

S nn [

O

MNepen nepBbiM MNOAKMOYEHNEM YCTPOMCTBA K KOMMbIOTEPY HEOHXOAMMO YCTaHOBUTH
npameep ons COM-nopTta stsw-stm32102, KOTOpbIM MOXHO CKavaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHsemoro damna VCP_V1.4.0_Setup.exe NosgBUTCS OKHO YCTaHOBLLMKA:

i-:_;l‘ Virtual Com port driver V1.4.0 - InstallShield Wizard EI

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

. The Installshield(R) Wizard will install Virtual Com port driver
W1.4.0 on your computer, Ta continue, dick Mext.

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

Cancel |

12 PeBunsma Ne 01 o1 09.08.2019
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Heobxoannmo HaxaTb kHoMnKy Next, 3aTtem Install, nocne yero HayHéTCH ycTaHoBKa. 10
OKOHYaHWM NOSBUTCSH OKHO YCMELLUHOrO 3aBEPLUEHMS YCTAaHOBKMN:

i::??-l‘ Virtual Com port driver V1.4.0 - InstallShield Wizard x|

InstallShield Wizard Completed

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

Cancel |

Mocne HaxaTuma Finish gpaiBep rotos kK paboTe, TEPMOSIOrTep MOXHO NOAKYATb K
MK no USB.

= Back
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Bera TJ1-11 / PykoBOACTBO MO 3KCMyaTaLmm

Mporpamma «Vega LoRaWAN Configurator» (nanee — koHpuUrypaTop) npefHasHayeHa
015 HACTPOMKM yCTPOMCTBaA Yepes npu nomoum MK,

KoHdurypatop mmeeT OBa pexmma padoTbl — «[IpocTom» mn «3kcnepTt». B pexunme
«[MpocTom» [OCTYMHbI TOIBKO OCHOBHbIE HACTPOMKMK, B PEXMME «IKCNepT» OCHOBHbIE
HACTPOWMKK, pacClUMPEHHbIE HACTPOMKN 1 BO3MOXXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUMHana ot
6a30BbIX CTaHUMN. [lanee paccMaTpmBaeTCs paboTa NPOrpamMmbl B peXMME « IKCNepT».

MHTEP®ENC NPOTPAMMbBI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpu 3anycke
NcnonHseMoro ¢arna NosBASETCS OKHO PaboTbl C NPOrPaMMON.

£} Bera LoRaWAN kondurypatop _ O %

B E aa lils dropraws | LoRa Hacrpoiiar Lorawan | Tt Bera cn-11

Asbik: | Russian ¥

A B C O N KT
Pesxtn:

3KcnepT =
Moaenks ycTpoicTea
Bera CH-11 ~

& MoakMoYMTECA

X OTKMO4MTLCA

laHHeie anA ABP

Device address:
Application session key:
Metwork session key:

WrdopmMaLma of yeTpoiicTee
Moaene ycTpoiicTEa:
Bpema ycrpoiicTea (UTC):
Bepaowa MO:

[OaHHeie ana OTAA

Device ELL:

Application EUT:

Application key:
WHiOpMELIA 0 CETH

CTaTyC NPUCOEAMHEHMA:
Device address:

TapEHTHIAHENI CHETYMK MaKeToEs:

¥YNpaBneHue KNK4aMu
WzMEHWTE KoUK
COPOCHTE KMKYM K 33B04CKHM
MpoBepKa NOKPLITHA

KavecTeo cvrHana:

Buammeix BC:

oy OfHoEMTE Npowwmey () MpucoeanHUTEEA K ceTh () Mposepka nokpeTHa

BelBoa ycTpoicTEa

Q¥ MonyunTs HacTpoiikm

o MpUMEHITE HACTPOKKM

MeHio cneBa MNO3BOJNIIET MEPEKMOYATLCS MexXay pPexumamm paboTbl MPOrpamMmsl
«[pocTon» 1 «IKCNepT», BbIGMPATb MOAENb YCTPOMCTBA, OCYLLECTBAATb MOAK/OYEHNE K
YCTPOWCTBY UM OTKIIOUYUTLCS OT HErO, NONyYaTb N MPUMEHSTb HACTPOMKM.
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OKHO MpOrpaMmbl COAEPXKUT TPU BKAAAKM — MHPOpMaums, HacTpomkm LoRaWAN u
HACTPOWKM YCTPONCTBA.

B npaBOM BEpPXHEM Yr/ly HaXOAMUTCS MEHIO BbiGOpa A3biKa.

MNOAKTIOYEHUE K YCTPOWUCTBY

Ona nogkntovyeHns K yCTpOMCTBy HEOH6XOAMMO BbIMONHUTb cnegyrouwme warnu:

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

MporpaMma aBTOMaTUYECKM pacro3HaeT TUM YCTPONCTBA, U MEHIO BbIGOpa YCTPOMCTBA
CTaHEeT HEaKTUBHbIM.

F Bera LoRaWAN kongurypatop - O *

B E a a |||. WHdopmaLwa L:{:::Ra HacTpoitkum LoRaWW AN ﬂTTJ'I-ll Asbik: | Russian =

A B C O N W T

laHHeie anA ABP lanHbie ana OTAA YNpasneHue KnkoYamu
Pesxtn:
SkenepT - Device address: 0163093  Device EUL: 3031383370386304 aHerTE Ko
Moaens ycTpoiicTea Application session key: 3F001C00303138333138470461697F37 Application EUT: 30326761544C3131 =
Cl
e Network session key:  31384704303138333F001C0070386304  Application key: 0E335B04000000000E33580411511C33 EoCHb RO i Imnagen
¥ NoakmoumTsca WrdopmMaLma of ycTpoiicTee WHopMaLMaA o ceTH MpoBepKa NOKPEITHA
¥ OTKAIOUHTBECR Mogens yv:rpuoﬁv:rsa: Bera TN-11 CTaTyc NpUCoeaMHEHMA: He B ceTn KauecTBo curHana: DDDUI]
Bpema ycTpoitctea (UTC): 10.09.2019 04:12:00 Device address: 00000000
Bepaowa MO: VEGA TL-11 1.1EL TapEHTHIAHEI CHETYNK NEKETOB: 5 Bummmenc 5C: k
o}y OfHoBMTE MpowwmEy () MprcoeaMHMTECR K caTh () Mposepka nokpeTHa

BelBoa ycTpoicTEa

tDone

rxStart

rxStop

rxStart

rxStop

JOIN fail after 2 retries

------------ -Start join procedurg-—-—--—--——-
StartTx on freq: 868,900

tDone

rxStart

rxStop

rxStart

rxStop

JOIN fail after 3 retries

|:loin attempt failed, next join after 360 minutes

Q¥ MonyunTs HacTpoiikm

o MpUMEHITE HACTPOKKM

Ons  cunTbiBaHMS HACTPOEK C YCTPOMCTBA HY)XHO HaxaTb KHOMKY «[Monyy4nTb
HaCTPOMKM», O 3TOrO MOMEHTa B MPOrpaMmmMe 6yayT OTO6paxXaTbCs HACTPOMKM MO YMONYAHUIO
AN C NOCNenHero NoAKAOYEHHOrO YCTPOMCTBA.
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[Mocne BHeCeHUs HEOOXOAMMBbIX UM3MEHEHUW B HACTPOWMKW, cnefyeT HaxaTb KHOTMKY
«[1IpPUMEHUTL  HACTPOMKK» U TONBKO MNOTOM OTKKYATLCA OT YCTPOWCTBA KHOMKOW
«OTKIOUNTLCS.

BKJTAOKA «MHO®OPMALUSA»

Bknagka «VHPopmMauma» oTobparkaeT MHPOpMauMio 06 YyCTPOMCTBE, ero Tekyllee
COCTOSIHME, a TaKXe AaHHble, Heo6xoaMMble ONa perncTpaunm yctpomctesa B LORaWAN ceTw.

|||. HbopMaLMa L_«BiFIa HacTpoliki LoRaWAN uTTl'I-ll Asbik: | Russian =
HanHele anA ABP AaHHee ana OTAA ¥NpaeneHWe KnoqaMm
Device address: 0183093 Device EUL 3031383370336304 [ —
Application session key: 3F001C00303138333138470461657F37 Application EUL: 30326761544C3131

Chy
Network session key:  31384704303138333F001C0070385304  Application key: OE385B04000000000E38560411511C33 SLEAIL e S

MHbopMawma ob ycTpolicTee MHOOPMEUMA O CETH MNpoEEpKa NOKPEITMA
Mogene yCTpoRcTEa: Bera TN-11 CTaTyc NpMcoeaAMHEHHA: He B ceTu Kau4ecTBo oMrHana: UDD[J[I
Bpema yorpoicrea (UTC): 10.09.2019 04;12:00 Device address: 00000000
, o . Buaumeix BC: 1]
Bepawa NO: VEGA TL-11 1. 1EU [a8paHTHHHEIM CHETHMK NaKETOE: 5
¥ OBHOBMTE NpowMEKy () MpMcoeaMHUTECR K ceTh (t) Mposepka NokpeITA

BriB0o4 yCTPOMCTEA

txDone

rx5tart

rx5Stop

rx5tart

rxStop

JOIN fail after 2 retries

------------ -Start join procedurg —--—--—--—--—--—
StartTx on freq: 863.500

txDone

rx5Start

rx5Stop

rx5tart

rxStop

JCIN fail after 3 retries

|_'Ioin attempt failed, next join after 360 minutes

«[laHHble ana ABP» — oTOG6paxatoTCs AaHHble, HeobxoanMble ANS perncrpaumm
ycTpomncTea B ceT LoRaWAN B pexunme akTrBaumm ABP (Activation By Personalization).

«JlaHHble gna OTAA» — oOTO6paxkaloTCs AaHHble, HEO6XOAMMbIE ANA perncTpaumm
ycTpomncTea B cet LoORaWAN B pexunme aktmBaumm OTAA (Over The Air Activation).

YnpaBneHue knovamm (He oTobparkaeTcs B pexmnme «[1pocTom») — MO3BONSET U3MEHUTL
3aBOACKME KIOUWM N9 perncTpaumm yCTPOMCTBa B CETH, a TaKXKe COHPOCUTL KTKOUM O6paTHO K
3aBOLACKMM HAaCTPOMKaM.

«NHPopmaums 06 yCTponcTBe» — KOHOUIYypaTop CYMTbIBAET MHPOPMALIMIO O MOLAENN
YCTPOWCTBA, €ero nMpoOLWWMBKE W aABTOMATUYECKM KOPPEKTUPYeT BpemMs YCTPOWCTBA Mpwu
NOLK/IIOYEHUN K HEMY.

«O6HOBUTbL MPOLIMBKY» — MO3BOMSET Bbi6paTh dail MPOLMBKM C ECTKOrO AMCKA
KOMMblOTEPA M OCYLIECTBUTb €ro 3arpysky B YCTPOMCTBO. [lo 3aBeplleHuMM 3arpysku
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YCTPOWCTBO OTK/IIOYUTCSH OT KOHOUIypaTOpa aBTOMATUYECKU. AKTYasIbHYIO BEPCUIO MPOLLUMBKU
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

CBHOBAEHWE NPOLLKMEKN

Mepenaqa NPoWHEKH. ..

«MHPopMauma O ceTn» — MOKasbIBAET, MOAKIKOYEHO /N YCTPOMCTBO K ceTn LORaWAN un
ero agpec.

«[TpncoeanHnUTbLCS K CETU» — NO3BONSET BbIMONHUTL NpucoeanHeHne Kk cetn LoRaWAN
BbIbpaHHbIM paHee cnocobom ABP mnn OTAA. ECam yCTPOMCTBO YyXKe MOAKMOYEHO K CETH,
NPOM3ONOET NepPenOAKIOYEHME.

«[1poBepka NOKPbITUA» (He OTObBpaxaeTCs B pexume «[poCTom») — Mpu HaxXaTuu,
ycTpomncTteo oTrnpaenseT B LORaWAN ceTb 3anpoc, B OTBET Ha KOTOPLIM CETb COOBLIAET eMy
KONMNYECTBO ©6a30BbIX CTAHUMW, MPUHABLUMX AAHHbIM 3aMpoOC M KavyeCTBO CuUrHana. KHormka
paboTaeT TONbKO KOrAa yYCTPOMCTBO NPUCOEANHEHO K CETU.

MpoBEpKE NOKPEITIA
Ka4ecTeo cirHana: ..lll

BuaKMelx BC: 2

() Mpoeepka NokpeTHA

«BbiBOL yCTpoMCTBa» (He oTO6paxaeTcs B pexmme «[1poCcTom») — MO3BONSET BECTU
MOHUTOPUHI COCTOSHUSA YCTPOWCTBA, BCE COHLITUSA B PEaSIbHOM BPEMEHM BbIBOASATCS Ha KPaH.
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BKJALKA «HACTPOMKN LORAWAN»

Bknagka «HacTtponkn LoRaWAN»
napameTpos ceTh LoRa.

Bera TJ1-11 / PykoBOACTBO MO 3KCMyaTaLmm

MO3BOJIAET BbIMOJIHNTb

HaCTPOWMKY  Pa3inNYHbIX

|||. MHbopMaLa Ll}Ra HacTpoiki LoRaWaN “TTJ'I-ll

YacTOTHLIA NiaH:

Cnocofi SKTHBALMM B CETH:

3aNpaWKEaTE NOATBEPHAEHME:

AETOMETMUECKOE YIPABNEHWE CKOPOCTEHD:

OTKPEIBATE NEPE0E MPMEMHOE DKHO Yepes:

Sanep#ka 1Ha NoaTEEMH AEHME NPMCOEIMHEHNS K CETH:
KonMUecTED NEPENOBTOPOE NAKETE:

MOWHOCTE NEpEaaTYME:

CKOPOCTE NEpenEU9M:

RUZ6E -

OTAA

Bes noaTEep#aeH1A
Brn

1 cekyHaa

5 ceKyHL

1pas

14 dBm

DRO 5F12 BW 125

Azbik: |Russian =

MaMeHWTE

YacTOTHbIN NNaH — NO3BONSET BbIOPATb OAMH M3 YACTOTHbIX MNAHOB, MMEIOLLUNXCS Ha
YCTPOWCTBE WM 33a[aTb /IPOU3BOJIbHbLI YaCTOTHbLIN MnaH. [1pOn3BOSbHbLIM YaCTOTHbIM MaH
bYyHKUMOHMPYeET Ha 6a3e 4acTOTHOro nnaHa EU-868.

RU_868

MpoM3BONEHEIA

M3MEHWMTE

B 4acTOTHOM MnaHe yCTPOMCTBa MO YMOMYAHMIO aKTUBHbI TOMbKO T€ KaHaJslbl, Ha KOTOPbIX
YCTPOMCTBO OTNPaBASeT 3ampochl Ha npucoeamHeHue Kk ceTtu (Join-kaHanbl). OcCTanbHble
KaHanbl, KOTOpPble YCTPOWCTBO AO/MKHO MCMONb30BaTb MOryT 6biTb MNepefaHbl CETEBbIM
LoRaWAN cepBepoM BO BpemMs npouenypbl NPUCOefUHEHUS YCTPONCTBA K CETU.

Mpn Bbli6Ope B nose «YacTOTHbIM MaaH» 3HavyeHUs «[1pOM3BONBHLINY HEOOXOAMMO
BPYUHYIO MPOMNMCaTh YaCTOTbl, KOTOPbIE YCTPOMCTBO 6yAeT MCNOAb30BaThb. [ 3TOro HY»XHO
HaXaTb KHOMKY «/3MeHNTb», MOSABNTCS OKHO PeaaKTUPOBaHUS YaCTOT KaHaOB:

18
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YacToTa join kanana 1 (M) 0 YacToTa kaHana 9 () 0
YacToTa join kanana 2 (M) 0 YacToTa kanana 10 (M) 0
YacToTa join kanana 3 (M) 0 YacToTa kaHana 11 (M) 0
YacToTa kanana 4 (M) ] YacToTa kanana 12 (M) ]
YacToTa kaHana 5 (M) 0 YacToTa kaHana 13 (M) 0
YacToTa kaHana & () 0 YacToTa kanana 14 (M) 0
YacToTa kaHana 7 (M) 0 YacToTa kaHana 15 (M) 0
YacToTa kanana 8 (M) ] YacToTa kanana 16 (M) ]
YacToTa BTOPOrD NPUEMHOrD OKHE |IZI| CKoOpoCTE BTOPOra NpHeMHOro okHa | DRO b
| ok |

JaHHbIN YaCTOTHbIN NNaH NO3BOAAET 3a4aTb A0 16 KaHANOB, a TaKXe YaCTOTY N CKOPOCTb
BTOpOro I'IpMéMHOFO OKHa.

MepBble TpM KaHana U BTOpPOE MNPUEMHOE OKHO Heo6XoAuMo
HacTpouTb B oO6s3aTe/IbHOM MopsaKe, WHaye NpPOU3BOJIbHbIN
YaCTOTHbIN NNaH 6yaeT cYMTaTbCs NYCTbiM

Cnoco6 aKTuBaLUuM B CeTU — MNO3BOJIFET 3a4aTb cnocob akTmauum ABP nnm OTAA.

3anpawuBaTb NOATBEPXKAEHNE — MPU BbIGOPE OTMPABKM MaKeTa C NMOATBEPXKIAEHMEM,
YCTPOWCTBO 6yAeT NOBTOPSATh OTMPABKY MakeTa O TEX MOop, NOKa He MOoyYnT NOATBEPKAEHME
OT cepBepa, MM60 NokKa He 3aKOHYMUTCS «KONMYeCcTBO NepenoBTOPOB NakeTa» (CM. fanee).

Mpwu BbiI6Ope OTNpaBKK NakeTa 6e€3 NOATBEPXXAEHUS, MOAEM He 6yaeT
3HaTb, AOCTaB/IEH NAKET WU HET

ABTOMaTmn4yeckoe ynpaBneHue ckopocTbto (ADR) — paHHas onuums akTUBUMPYET B
YCTPOWCTBE aNrOPUTM aBTOMATUYECKOro YrMpaB/IEHUS CKOPOCTbIO nepefadn AaHHbIX CO
CTOpPOHbI ceTeBOro cepsepa LoRaWAN. Yem Bbile Ka4eCTBO NMPUHUMAEMOrO CETbIO CUrHana,
TEeM BbllLE CKOPOCTb 6YAET YCTAaHABAMBATLCSA Ha YCTPOMCTBE. JJaHHYIO ONUMIO peKoMeHayeTCs
BKJ1IOYATb TOJIbKO Ha CTaLMOHAPHO YCTAHOBNEHHbIX YCTPOWCTBAX.

Brikn

OTKpbiBaTb NEPBOE MPUEMHOE OKHO Yepes: (He OTOBPaXKaeTCs B pexxmme «I1pocTom») —
onuua 3aa€T BPeMSs, Yepe3 KOTOPOEe YCTPOMCTBO OTKPOET MepBOe MNPUEMHOE OKHO Mocne
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nepenayn o4epenHoro naketa. Bropoe npnémMHoe okHO BCeraa OTKpbIBaeTCs yepes 1 cekyHay
nocne nepBoro.

1cekyHaa
2 cekyHAbI
3 CeKyHAkI
4 CceKyHAakl
5 cekyHa

CTKPLIBETEL NEPEOE MPMEMHOE OKHO YEpPEe3:
7 cekyHA

8 CceKyHa

9 CceKyHA

10 cexyHAa
11 cekyHA
12 cekyHAa
13 cekyHAa
14 cekyHA
15 cexyHA

3agep)kka 1 Ha noaTBep)KAEHME NPUCOeANHEHUS K CeTU: (He OTOBpaXKaeTcs B pexumme
«[MpocTom») — onuwns 3aa€T BpeMs, Yepe3 KOTOpOe YCTPOMCTBO OTKPOET NMepBoe NPUEMHOE
OKHO A1 MONyYeHns NOATBEPKAEHNS NpucoeanHeHns K ceTr LORaWAN npu paboTe B pexnme
npucoeanHeHnss OTAA. BTopoe OKHO BCeraa OTKpbIBaeTCs Yepes 1 cekyHay nocse NnepBoro.

1cekyHaa
2 CEKYHARI
3 CEKYHORI
4 CeKyHAbI
5 cekyHa

O CeKyHA

7 cexyHA

Janep#ka 1Ha NoaTEEpHOeHWE NPMODEAMHEHKA K CETH:
9 CeKyHA

10 cexyHAa
11 cekyHA
12 cekyHA
13 cekyHA
14 cekyHA

15 cexyHA

KonnuecTBo nepenoBTOPOB NakeTa: (He OTob6paXkaeTcs B pexxmme «[pocTom») — ecnm
onums «3anpawrBatbh NOATBEPXKAEHNE» OTKIIKOYEHA, YCTPONCTBO 6yAeT OTNPaBAsSTb KaXAbl
MakeT CTONbKO pa3, CKOJIbKO YKa3aHO B AAHHOW HacTpowke. Ecnm onuus «3anpawmBaThb
NOATBEPXKAEHME» BK/KOYEHA, YCTPOMCTBO OYyAET OTMNPaBAsTb MaKeTbl MOKa He MNoayyuT
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NOATBEPXAEHME WM MOKa HE OTNPaBUT CTONMbKO MaKETOB, CKOJIbKO YKa3aHO B [AaHHOM
HaCTpOWKe.

1pas
2 paza
3 pasza
4 paza
5 pas
& pas
7 pas
KonKM4ecTBo NEpENoBTOPOE NaKeTa:
9 paz
10 paz
11 paz
12 paz
13 pas
14 paz
15 pas

MowHOCTb nepepatymka: (He oOTobpaxaeTca B pexume «[lpocTtom») — onums
perynmpyeT MOLWHOCTb nepefaTynka YCTPOWCTBA NMpu OTrnpaBke nakeToB B ceTb LORaWAN.
JlaHHas HAaCTPOMKa MOXET OblTb U3MEHEHA CETbIO.

2 dBm
5 dBm
8 dBm
14 dEm
20 dBm

CkopocTb nepepayn: (He oTobparkaeTcs B pexmme «[1pocTomn») — onuusa perynmpyet
CKOPOCTb Mepenayun, Ha KOTOpPOM YCTPOMCTBO 6yneT nepenaBaTh NakeTbl B ceTb LoRaWAN.
CKOPOCTb MOXeT 6bITb UISMEHEHA CeTbiO, eCNK BKItoYeH anropmntm ADR.

DRO SF12BW125
DR15F11BW125
DR.2 5F10 BW125
S——
DR4 SF2 BW 125
DRSS SF7BW125
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BKJTAOKA «BETA T/1-11»

Bknagka «Bera TJ1-11» cooep>XmT HaCTPOMKM MOAKIOUYEHHOTO YCTPOWCTBA.

il visboprawa L_o:Ra HacTpoiiku LoRaW AN ﬂTTJ'I—l] fAsbik: | Russian =
TeKYLWEeE COCTOAHME
TemnepaTypa: 26
3apan GaTapeu: 1
HacTpoiikm nepeaaqm NokazaHmi
Mepuon chopa AaHHBIX: 24vaca b
Mepruoa NEpeaa-M LaHHLIX: 24 qaca "
Yacosol noAc: UTC+00:00 -

Tekyllee coCTOsIHME OTOOpaxaeT TeKyliMe MnapameTpbl YCTPOMCTBA — WU3MEPEHHYIO
TemnepaTypy v 3apsa 6aTapen.

HacTpoliku nepefayM noKasaHWM — rpynna napameTpoB, KOTOPble MO3BONSIOT
NPOM3BECTM HACTPOWMKY MepuoaoB cb6opa M nepefaym MokasaHUM, M 4acoBOro mnosca, mno
KOTOPOMY 6yAyT HAaCTPOEHbI BHYTPEHHME YaCbl YCTPOMCTBRA.

lMoKazaHMs CUMTBIBAOTCS C NoAkItoYeHHOro yctponcTtea B 00.00 no BHYTpEHHUM Yacam
YCTPOMCTBA, €Cnu 3adaH nepmofn cb6opa AaHHbix 24 vaca, B 00.00 n B 12.00, ecnn nepwnogp 12
4YaCoOB WM TakK fanee. Bce nokasaHWa XpaHATCS B MaMsATU YCTPOMUCTBA OO Cliefytollero ceaHca
ceasun. [epmnopn nepenayn AaHHbIX MOXET HacTpamBaTbCs OT 5 MUHYT A0 24 yacos. [lepenava
JAHHbIX OCYLLECTBASETCSA B C/y4alHbI MOMEHT BPEMEHU BHYTPMU Bbl6paHHOro nepuoga. Mpwu
MHULMMPOBAHUN CeaHCa CBA3W YCTPOMCTBO HAYMHAET OTMPaBAATb MaKeTbl C MOKa3aHUSMMU,
Ha4YMHasg C CaMOro paHHero.

Mpn  BbIKNIOYEHHOM MapameTpe «3amnpaliMBaTb MOATBEPXKIAEHUE», YCTPOWCTBO
OTMNPaBNSET B CE€Tb BCE HAKOMJIEHHbIE MAKETbl MO MOPSAKY C CaMOro paHHero Ao CaMoro
nocnegHero, oCBO6oXaas, TakMM 06pas3oM, ovepeb OTMNPABKM MaKETOB B MaMSITH.

Ecnnm napameTp «3anpalumBaTb MOATBEPXAEHMEY» BK/OYEH, TO YCTPOWCTBO 6yAeT
OTMPaBAATb CNEefyloWMA MakKeT TONbKO MOCie MOJyYeHUs MOATBEPKAEHUS O [OCTaBKe
npeaplaywero. Ecny Takoe NoATBEPXKAEHME HE MOJNyYEeHO MOC/E BbINMONHEHUS YKAa3aHHOMO B
HaCTpPOWMKax KOJIMYeCTBa MEpPErnoBTOPOB MakeTa, YCTPOWCTBO 3aBepluaeT CeaHC CBA3W A0
crnepyloulero no pacnmcaHuio. pu 3TOM yCTPOMCTBO MNpPOAO/KaeT cobupaTb [OaHHble
COrnacHo nepuoay c6opa AaHHbIX 1 3anMcbiBaTbh B NaMsaTb. HenepeaaHHble NakeTbl OCTAOTCA B
NamsTV YCTPOMCTBA O ClefytoLEero ceaHca CBA3m.
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B naHHOM pa3gene onncaH NpoOTOKON obMeHa gaHHbiMK T/1-11 ¢ ceTbto LORaWAN.

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

TEPMOJIOITEP BETA T/1-11 MEPEAAET MAKETbI CNEAVIOLLETO TUMA

1. MakeT C TEKYLWMMUN MOKa3aHMAMU rnepenaeTcqa peryndpHo C 3agaHHbIM B HaCTpOVIKaX

NHTEepPBaNoOM

Pasmep B OnucaHve nons Twn

6anTax AaHHbIX

1 6ant 3apsag 6aTapeu, % uint8

. BpeMsg CcHATKA NnokasaHuW, nepefaBaeMblX B JAHHOM MNakeTe uint32

4 anT (unixtime UTC)

2 6anT TemnepaTypa NnogAaoHa B rpagycax Llenbcus ymHOeHHad Ha 10 intl6
(°C*10)

2 6anT TemnepaTypa NpoaykTa B rpagycax Llenbcus ymHOXeHHad Ha 10
(°C*10) intl6

1 6anTt OCHOBHbIE MapamMeTpbl uint8

Ecnn TepMmogaTuMK He MOAKAOYEH K TepMonorrepy B nose «Temnepatypa»
COOTBETCTBYIOLLLErO TEPMOAATUMKa byaeT nepenaaTbcs 3HadeHume -1000 ans
MHOMKALWMM ero obpbiBa. B cnyyae KOPOTKOro 3aMblkaHWs TepMogaTymka byaeT
nepenaHo 3HavyeHune -1270

PacwmndpoBka 6uTOBOro nonst « OCHOBHbIE NAapaMeTPbI»

BuTbl OnucaHue nons
0-16uthl [MpUYnHbI GOPMUPOBAHUS NaKeTa
2 6UT CocTosiHune paTumka BCkpbITUst (O — Kopnyc He BCKpbIT, 1 — kopnyc
BCKPbIT)
36uT pe3eps (Bceraa 0O)
4 6uT pe3eps (Bcerna 0)
56éur pe3eps (Bcerna 0)
6 6ut pe3eps (Bcerna 0)
7 6UT pe3eps (Bcerna 0)
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Koabl nonga «lpnynHbl OpMUPOBaHUSA MakeTa»

Kog 3HayeHue

0x00 [Nepenaya nakeTa NO BpEMEHMU

0x01 MNepenava No cpabaTbiBaHWIO AATYMKA BCKPbITUS
0x02 Pe3eps

0x03 Pe3eps

2. NMakeT C 3anpOCOM KOPPEKTUPOBKM BPEMEHW, nMepefaeTcs OAMH pa3 B 7 OHEM Ha
LoRaWAN nopt 4

Pasmep B 6aritax OnucaHue nons Twn paHHbIX
1 6ant Twn nakeTa, 4Nng aHHOTO nakeTa == 255 uint8
4 6anTa BpeMms pagnomonemMa Ha MOMEHT nepeaayn nakeTa uintl6

(unixtime UTQC)

Mocne nony4yeHus nakeTa JaHHOTO TUMa NPUIOXKEHWE MOXET OTNPAaBUTb PAAMOMOIEMY
nakeT C KOPPEKTUPOBKOM BPEMEHM.

3. [lakeT ¢ HacTpomkamu - nepepaeTcsa ycTtponctsomMm Ha LoORaWAN nopT 3

Pasmep B 6aiitax  OnucaHue nons Twn

1 6anT Twn nakeTa, 419 JAHHOrO MNakeTa ==

2 6anTt ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anT 3HayeHMe napametpa o —mees
2 6anT ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa . =m—m-
2 6anTt ID napameTpa uintl6
1 6ant OnvHa gaHHbIX (len) uint8
len 6anTt 3HayeHue napameTpa ===m-
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TEPMOJIOITEP BETA T/1-11 NPUHUMAET MAKETbI CJIEAYIOLWETO TUTIA

1. TlakeT Cc KOpPPeKTUPOBKOW BpeEMEHU — Nepenaetcsa npunoxeHnem Ha LoRaWAN nopt 4

Pasmep B OnucaHue nons Twvn
6anTax

1 6anT Tun nakeTa, ons AaHHOro naketa == 255 uint8
8 6ant BennumHa B cekyHaax, Ha KOTOPYIO HYXHO int64

CKOPPEKTNPOBaTb BpeMs. MOXeT 6biTb MOIOXNTENIbHOM
WNU OTpULLATENIbHOMN

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

Pasmep B OnwucaHue nons Twn
6anTax
1 6ant Twn nakeTa, ANg aHHOrO rNnakeTa == uint8

B oTBeT Ha AaHHbIM NaKeT YCTPOMCTBO NPULLSIET NakeT C HAaCTPOMKaMM

3. [lakeT c HaCTpOMKaMU, MONHOCTbIO UAEHTUYEH NaKeTy OT YCTPOMUCTBa

Pasmep B 6aiTtax  OnucaHue nons Twvn paHHbIX
1 6anT Tun nakeTa, 4N LJaHHOrO NakeTa ==

2 6anT ID napameTpa uintl6
1 6anT OnviHa gaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa  ==me-
2 6anT ID napameTpa uintl6
1 6anT OnvHa pgaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa ==m-
2 6anT ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anT 3HayeHne napameTpa —mme-

[TepenaBaeMblvl Ha YCTPOWCTBO MakeT C HACTPOMKAMM MOXKET COLEPKATb He BCe
HACTPOWMKM, MOAOEPXKMBAEMbIE YCTPONCTBOM, @ TONBKO TY MX YaCTb, KOTOPYIO HEOHXOAMMO
M3MEHUTb.

Tabnunua ID HacTpoek TJ1-11 1 nx BO3MOXXHbIX 3HAYEHWNI

ID OnucaHue OnuHa NMpuHUMaemble 3Ha4YeHUs
HaCTpPOWKU AaHHbIX
4 3anpalwmBaTbh NOATBEPXKAEHME 1 6anTt 1 - 3anpawmnBaTtb
2 — He 3anpalumBaTb
5 ABTOMaTUYECKOE yrnpaBneHne 1 6anT 1 — BK/IOYEHO
CKOPOCTbIO 2 — BbIKJIIOYEHO
8 KonnyecTBO NepenoBTOPOB MaKeTa 1 6ant ot 1lpo15
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16 [Nepuopn nepenavm AaHHbIX 1 6anTt 1-1vac

2 — 6yvacos

3 —12 yacos

4 — 24 vaca

5 = 5 MUHYT

6 — 15 MUHYT

7 — 30 MUHYT
49 Mepnon c6opa AaHHbIX 1 6ant 1-1vac

2 — 6 yvacos

3 —12 yacos

4 — 24 vaca

5 = 5 MUHYT

6 — 15 MUHyT

7 — 30 MUHYT
55 YacoBow nosc, B MUHYTax 2 6anT o1 -720 po 840

26
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Tepmonorrepsl Bera T/1-11 0O/MKHBI XPaHUTHLCS B 3aBOACKOM YMaKOBKE B OTarnjMBaEMbIX
nomelleHuax npu Temnepatype oT +5°C go +40°C 1 OTHOCUTENBHOM BNAXXHOCTU He 6onee

85%.

TpaHCNOPTMPOBaHNE TEPMONOITEPOB AOMYCKAETCS B KPbIThIX MPY30BbIX OTCEKAX BCEX
TUNOB Ha Ntobble pacCTosHUSA Npu TemnepaType oT -40°C go +85°C.
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7 KOMTIJIEKT NMOCTABKHA

TepMonorrep MOCTaBNAETCA B cne,u,yrou.l,eﬁl KOMMAeEKTaunn:

Tepmonorrep Bera TJ1-11 — 1 wr.

[MacnopTt — 1 wrT.
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Bera TJ1-11 / PykoBOACTBO MO 3KCMayaTaLmm

[apaHTUNHBIM CPOK Ha YCTPOWCTBO COCTABASET 3 rofa CoO AHA NPOLAXMN.

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

MoTpebutenb 06s3aH CO6N0AaTh YCNOBUS 1 NMPaBMIa TPAHCMOPTUPOBAHUS, XPaHEHNS U
3KCMAyaTaumMm, ykasaHHble B JaHHOM pyKOBOACTBE MOJb30BaTENS.

FapaHTUIMHble 0653aTeNbCTBA HE PACMPOCTPAHSIOTCS:
- Ha baTapeu B yCcTponcTBax, oTnpasmenx 6onee 80 000 nakeTos;

- Ha YCTPOMCTBA C MEXaHWNYECKMMMU, SNEKTPUYECKUMU U/ NHBIMI TMOBPEXAEHNAMN 1
nedekTaMn, BO3HUKILIMMU MPU  HaPYLEHUW YCNOBUIM TPAHCMOPTMPOBAHUS, XPaHEHUS W
aKCnayaTaumu;

- Ha yCTpOl;ICTBa CO cnejaMn peMOHTa BHE CEPBNCHOIO LIEHTPa N3TOTOBUTENA;

- Ha yCTpOVICTBa CO cnegaMun OKMCneHma nnn gpyrnx npn3HakoB nornagaHums XUOKOCTEN
B KOpnycC mnsnennms.

[P BO3HUKHOBEHWM rapPaHTUIMHOIO Ciy4yas cneayeT 06paTUTLCA B CEPBUCHbIN LEHTP MO
aapecy:

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

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