=)
BEa2a

A B C O Nn WO T

TEPMOOATHNK

BEIA T/-11

PyKOBOLCTBO
NO aKCNayaTaunm

TepmopaTtumk Bera T1-11 npmmMmeHaeTca ons nsmepeHus
TemnepaTypbl BO34yXa N HEarpeCCUBHbIX ra30B C
nocnenyoLlen nepenavyen 3Tom MHGOPMaLMM B CEThb
LoRaWAN

TepmogaTtumk Bera T1-11 MOXeT BbICTYNaTb B POAU
OXPaHHOro 6/710Ka 1 OTMNPaBAATb BHEOYEPEAHOM NMakeT
OAHHbIX C 6BUTOM «TPEeBOra» Npu 3aMblKaHUN OXPAHHOTO
BXOAa

Www.vega-absolute.ru



’al Beaa Bera T[-11/PykoBOACTBO MO aKCMlyaTaumm

MHdopmauua o pokyMeHTe

3aronoBokK Tepmopatumk BETA T-11
Twn LOKYMeHTa PykoBoACTBO

Koo nokymeHTa BO2-T11-01

Homep 1 nata nocnegHen pesmsnm 01 0712.10.2017

DTOT LOKYMEHT MPUMEHKMM K CNeayoymM yCTPOMCTBaM:

HasBaHWe nnHenkun HasBaHuWe ycTponcTtea

BEFA CU BEFTA TA-11

VicTopwus pesn3nm

PeBm3sna [aTa Ums KommeHTapum
01 14.09.2017 KEB [aTa co3paHus JOKYMeHTa
2

] PeBu3msa Ne 01 o1 12.10.2017



Bera T[-11/PykoBOACTBO MO 3KCMAyaTaLmm "3‘ Beaa

BBELLEHWUIE ...ttt e et R e e st R s et R e s e e et e R e ne et e R e ne st er e neeseereneeneeresa et erenee e enen 4
1 OTMMNCAHUE U TIPUHLITT PABOTDBI ...ttt e e 5
2 TEXHUYECKUE XAPAKTEPUCTUIKI ..ottt ettt sttt st 6
3 PABOTA CYCTPOMCTBOM ..ottt bbb 8
OMUCAHME KOHTAKTOB ....ueitiieiietiteieererteet et sseetetesaeseeressestertasesee st sseae e st s s eases e s s e e e st s s eaeeh e s s e e es e a s e e esera e e st nseanenens e senenneanebennennenennen 8
JLATUMKI YOTPOMOTBA -.cuveuvititieiteiteteie st st st et eat et e besaesbeebeeaeeu e et e besbeebeeheeheeateateabesbeebeeheebeeaeeatea s e b et e abeebeeaeeneense s e besbesbeebeeneenee 9
VIHIMKALIMS YOTPOMCTBA . ..cueiueuieuteuietetesuesueeteeuteutestetesaesteeseeuteut e eebesaeebeeseeateas et eabeseeeheeheeaeeabe s e beabeebeebeeutenbe b e besbesbeeaeeneenes 11
TTEPBBIM BAMYCK ..ttt sttt b e s h e bt et e aa e e e e s bt e E e bt e ae e s et e b e s bt e h e e bt e ae e et e s e b e sbeeh e e bt e st e b e s e nesbeenesaeeneenne 12
TTOLKITIOUEHME TMO USB ...ttt sttt ettt e e s bttt e et e st e st et e besaeebeeaeeseen s e e e s beeaeebeeaeeneente s e besbesbesaeeneenes 13
4 VEGA LORAWAN CONFIGURATOR.......octieirretetretetreeetree ettt sttt st ne e 15
MHTEP QD ENC MPOTPAMMDI ... .oeeiieieieeieeieeeieseteseeseesteesseesteaseesseesseesseassasssesssesssesseesseesseasssesssassesseessesssesssesssesseesseesseessesssessseans 15
[TOOKITIOUEHME K YCTPOMETBY ....cuteuiiuiiieiuesterteeuteutentatesuestesseeueeuteeastesseebeaseeueens et anbesaeebeeaeeatan s e s e besbeebeebeeutembe s enbesbeebesaeeneenes 16
BKNAAKA CKUHDOPMALIMSD ...ttt ettt bbbttt e b s bt bt s bt et b et e b sb e ere st ene e 17
Bknaaka «HaCTPOMKM LORAWAND ..ottt sttt s bttt se e b e r et eane 19
BKNAAKA €BEIA TLL-115 ..ottt bbb et e et s bt e bt e bt e st e st e e e b s bt eb e e bt e st et et et e sbeebenneeneeaee 23
S5TIPOTOKOJT OBMEHA . ...ttt h bt b et b bbbt b b e s bt b e e e bt s b et eb e b et st b e e enenen 24
6 MPABUJIA XPAHEHUA N TPAHCTIOPTUPOBAHWUES ..ot 26
7 KOMITEKT TTOCTABKW ...ttt ettt b et b et et b et e st b e e st e b et e st e b et et e ae s b et ebesbe e e s ee 27
8 TAPAHTUMHDBIE OBABATESIBCTBA ...ttt bbbt s s 28

Pesum3msa Ne 01 o7 12.10.2017 3



@ Beaa Bera T/1-11/PykoBOACTBO MO 3KCMAyaTaLmm
u A B C O N 1O T

HacToswee pyKoOBOACTBO pacnpocTpaHaeTcs Ha TepmodaTtymk Bera T[-11 (nanee —
TepmopaaTumk) npomssoactea OO0 «Bera-AbcontoT» n onpeaenseT NOpsaoK YCTaHOBKM U
NOLK/IIOYEHMS, @ TaKXKE COAEPXKUT KOMaHbl yNpaBieHns U onncaHne pyHKLUMOHana.

PykoBOACTBO NpeaHasHayYeHo Ans CNeumanmcToB, O3HAKOMEHHbIX C NpaBMaamm
BbIMOJHEHMS MOHTAXHbIX PAB6OT B 06/1aCTWN Pa3NINYHOTO INEKTPOHHOIO U 3NEKTPUYECKOTO
060pyaOBaHMS.

Ons o6ecneyeHnss nNpaBUIbHOIO ¢GYHKUMOHUPOBAHMUA YCTaHOBKa U
HacTpomka TepMopaaTymka LAOJKHbI OCYLLEeCTBAATbCSA
KBaNMPULMPOBaHHbIMU cneLuanucTtamm

PeBu3msa Ne 01 o1 12.10.2017



Bera T[-11/PykoBOACTBO MO 3KCMAyaTaLmm @ Beaa

A B C O N1 10O T

TepMogaTunK NpefHasHayvyeH oas UsSMepeHns TeMNepaTypbl OKPYXKatoLLen cpenbl
(BO3AyX, HEarpecCmBHbIE rasbl) NOCPEACTBOM BbIHOCHOIO TEPMOPE3NCTOPA, MOAKIOYEHHOTO K
TEpMOLATUMKY C NOCNeayoLen nepeaden 3HadyeHnm TemnepaTypsl B ceTb LORaWAN.

Takxe yCTPONCTBO MMeeT AOMONHUTENbHYIO PYHKLMIO OXPaHHOIO 610Ka — Napa ero
KOHTaKTOB MOXET ObITb MPUMEHEHa A1 MCMOb30OBaHMS B Ka4eCTBE OXPaHHbIX.

TepmopaTumk Bera T[-11 MOXeT 6bITb MICNOSIb30OBaH B CUCTEMAX, e TpebyeTcs
KOHTPO/b TEMMEPATYPbI, HO €€ HEMNOCPEACTBEHHOE N3MEPEHME 3aTPYAHEHO, HAaNpPUMep,
KOHTPOb TEMMEPATYPbl ABUraTENS aBTOMOBUAS, KOHTPOIb TEMMEPATYPbl B MPOM3BOACTBEHHbIX
NOMELLEHMSX, Ha CKaAax.

DNeMeHTOM NUTaHUS 419 TEPMOAATUMKA CNYXUT BCTPOEHHas 6aTapes éMKoCTbio 3400
MAUY, paccuymTaHHas Ha CPOK Cny>6bl 40 10 neT Npu nepenade AaHHbIX OAMH Pa3 B CYTKM.

HacTpomnka TepMogaTymMKa OCYyLLEeCTBASETCS Npyv nomowm nporpammel «Vega LoRaWAN
configurator».

Ha 3TuKeTKe, pacnonoXeHHOM Ha nnate npueeneHa nHopmaums, Heobxoammasa Ans
perncTpaunm yctpomncrtea B cetn LoRaWAN:

e DevEUI,
e DevAddr,
e NwkSKey,
e AppSKey,
e AppEUI,
e AppKey.

Takxe 3Ta MHPopMaums NpoaybanMpoBaHa Ha STUKETKE-HaKIENKE Ha KpbllKe Kopryca B
Bnae QR-koza.

Pesum3msa Ne 01 o7 12.10.2017 S



Bera T[-11/PykoBOACTBO MO aKCMlyaTaumm

OcCHOBHbIe
USB-nopT na
Juana3oH pabounx TemnepaTtyp -40..+85 °C
[nanasoH nsmepsembix TemnepaTtyp -55..4100 °C
YyBCTBUTENLHOCTb AAaTYMKOB XOJ1/1a 5 MTh, 6unonspHbIn
LoRaWAN
Knacc yctponctea LoORaWAN A
KonnyecTtBo kaHanos LoRa 16

YacTOTHbIM nnaH

EU-868, RU-868, npoun3BobHbIN

Cnoco6 aktuBaumm B cetnt LoRaWAN

ABP n OTAA

[Nepuropg Bbixo4a Ha CBSA3b

1, 6, 12 nnun 24 yaca

Twn aHTeHHbl LORa BHYTPEHHSA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb paanoCBs3un, B MIOTHOM rOPOACKOMN [0 5 KM
[anbHOCTb PagMoOCBs3M B CEbCKOM MECTHOCTM 00 15 km

BbixoaHasa MOLLHOCTb nepenatymka

0o 100 mBT (HacTpaunBaeTcs)

MNMutaHune

EMKOCTb BCTpOEHHOM 6aTapen

3400 MAY

Bpemsi HenpepbIBHOM paboTbl OT 6aTapeun

no 10 net

Kopnyc

Pa3smepbl kopnyca

95 x50 x45 mm

[aTumK BCKpbITUS KOopnyca (Tamnep)

Aa

CTteneHb 3aWmThl KOpryca

IP65

KpenneHwve

CTSXKKaMUM K onope, Ha DIN-penky,
HacTeHHoe

TepmogaTtumk Bera T-11 aBnseTcs yCTPONCTBOM Knacca A (no knaccubukaumm
LoRaWAN) n obecneumBaeT cnenyowmin GyHKLMOHAN:

o O O O

Kopnyca

O

mnm 2

o O O O O

n3mepeHmne TemnepaTtypsbl B agnanasoHe -55..+100 °C

n3MepeHmne 3apsaa BCTPOEHHOM 6aTapen B %

BHeOYepeaHYo OTNPaBKy NakeTa AaHHbIX NPy cpabaTbiBaHMM OXPaHHOrO BXOAa
BHeOYepeaHYto OTMPaBKy MakeTa AaHHbIX Mpu cpabaTbiBaHUM AaT4YMKa BCKPbITUS

BHEOYEPEOAHYIO OTMNPaBKYy MakKeTa AOaHHbIX Mpn Cpa6aTbIBaHl/|l/l naTtymka Xonna 1

noanepxkKa AByx YaCTOTHbIX NnaHoB EU-868 n RU-868

[Ba pexunma paboTbl «KAKTUBHbIN» N «Cknag»

BO3MOXHOCTb 3a4aHMS MPOU3BOJIbHOrO YaCTOTHOIO MaaHa
noanepxka ADR (Adaptive Data Rate)

noAAep»KKa OTNPaBKM NMaKeTOB C MOATBEPXKAEHMEM (HAaCTpamBaeTCs)

PeBu3msa Ne 01 o1 12.10.2017



Bera T[-11/PykoBOACTBO MO 3KCMAyaTaLmm @ Beaa

A B C O N1 10O T

cnocob akTmeaumm OTAA, ABP (HacTpamnBaeTcs)
4yBCTBUTENBHOCTb LORa-nprnémonepenatyrka oo -138 dBm
BO3MOXHOCTb MCMOJIb30BaHWNS ABYX TUMOB TEPMOPEINCTOPOB: TOYHOCTbIO 5% mnun
1% (Tvn TepmucTopa BbibMpaeTcs B «Vega LoRaWAN Configurator»)

O BO3MOXHOCTb HAaCTPOWKM OXPaHHOrO BXoAa ANs CpabaTbiBaHWS Ha 3aMblKaHWe,
pa3MblKaHVe Unu Ha oba AeENCTBUS

o nepuroj Bbixoda Ha CBs3b - pa3 B 1 yac, pa3 B 6 4yacos, pa3 B 12 yacos, pa3 B 24 4aca
(HacTpanBaeMbli)

Pesum3msa Ne 01 o7 12.10.2017 7



'3‘ Beaa Bera T[1-11/PykoBOACTBO MO 3KCMyaTaLmnm

OMUCAHWME KOHTAKTOB

[Mapa KOHTaKTOB
ANs NOAKOYEHUS
BHELLUHEro
TepMope3ncTopa

Mapa KOHTaKTOB
ANS NOAKIOYEHUS
M= oxpaHHO Lenu

- | oe

‘ Heo

ﬂm o
Therm 1 g Drv|Sens e

TepmopaTumk mMmeeT 2 napbl KOHTakTOB. K ogHOW nape (KOHTakTbl «Therm» wu «J-»)
NOAK/IOYAETCSH TEPMOPEINCTOP, Apyras napa (KoHTakTbl «Drv» n «Sens») — oxpaHHbIN BXo4. K
OXPaHHOMY BXOZY MOXHO MNOAK/IYaTh Uenu CO CneaylwmMy TUMaMKU  3aMbIKalOLWLMX
KOHTaKTOB:

- KOHTaKT [ epKOHa;
- MexaHn4yeckas KHOrKa;
- KOTKPbITbIV KOJUIEKTOP».

MonsspHOCTb MMeeT 3Ha4YeHMe TONbKO ANS Lenn C KOTKPbITbIM KonnekTopomy. Beixon OK
NOAKMOYAETCSH K KOHTaKTY «Drv», «3emnga» - Kk «Sens».

OXpaHHbIN BXOA MOXeT OblTb HaCTpOeH [A1s CpabaTblBaHMUS «HA 3aMblKaHWE», «Ha
pasMblKaHMe» UM Ha oO6a OencTBums. HacTporka ocyulecTBageTcs npu nomouwm «Vega
LoRaWAN Configurator» (cm. pa3gen 4). B cayyae cpabaTbiBaHMS OXPaHHOroO BXOAa,
YCTPOMCTBO aKTUBMPYETCS U OTMPAB/SET B CETb TPEBOXHOE COOBLLEHME.

8 T PeBu3msa Ne 01 o1 12.10.2017



Bera T[-11/PykoBOACTBO MO 3KCMAyaTaLmm OX Beaa

OATYUNKN YCTPONCTBA

Ha HwmxXHerm CTOpoOHe nnaTbl PacnofIOKeHbl ABa AaTyMka Xosana. Matumk Xonna
cpabaTbiBaeT B MPUCYTCTBUM MArHUTHOrO MOJS, YTO MO3BONSET MCMNONb30BaTb TEPMOAATHMK
ONS KOHTPONS 6EeCKOHTaKTHbIX KOHLUEBbIX BblkAoYaTenen. [pwn cpabaTbiBaHMM NOOOro U3
[ATUYMKOB YCTpPOMCTBO oTnpasnsgeT B ceTb LORaWAN cooTseTCTByOWMIM NakeT (CM. pa3aen 5).
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Ha BepxHen CTOPOHE MnnaTthl PacnoNOXeH AAaTYMK BCKPbITUS Kopryca mnu tamnep. [pu
cpabaTbiBaHMM Tamnepa B ceTb LoORaWAN oTnpasngeTcs nakeT C COOTBETCTBYKOLWMM
coobLeHmnem.

PeBun3msa Ne 01 o1 12.10.2017 ]' 9
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Bera T[-11/PykoBOACTBO MO aKCMlyaTaumm

JaTumk
BCKPbITUS
Kopnyca
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Bera T[-11/PykoBOACTBO MO 3KCMAyaTaLmm @ Beea

A B C O N1 10O T

MHOWKALWMA YCTPOMNCTBA

YCTPONCTBO MMeET OAMH CBETOAMOAHbBIN MHOMKATOP KPAaCHOrO LBETA, PACMNONIOXKEHHbIN
Ha nnaTte. MIHAMKauma MCNob3yeTCa TONMbKO Ha 3Tane akTuBauum ycTponcTtea B ceT LoRaWAN
N NPU CMEHE PEeXMMOB PabOoThI.

N L L
© o] e
ER AT
E;_'E_'.Frx‘:» ”j'—lu
PacnonoxeHnwue
CBEeTOANOOHOro
NHOUKaTopa
Ha nnaTe
CurHan nHamkaTopa 3HayeHue
PP Cepus KOPOTKUX MoéT npoLecc NpucoeanHenmns K ceTu
BCrbILLEK

YCTPOMCTBO yCNeLWwHO NpucoeanHeHo

OpHa oavHHag
K CETU U B aKTUBHOM peXunme

BCMNbILLUKa

GIED D @D TPV AIMHHBIX BCMbILKM — YCTPOWCTBO NEPELLO B PeXIM
«Cknag»

B cnyyae HeycnewHoro npucoeavHeHUs K CeTU YCTPOMUCTBO
aBTOMaTUYECKM MepexoamT B pexxum «Cknag»

PeBun3msa Ne 01 o1 12.10.2017 T 11



'3‘ Beaa Bera T[1-11/PykoBOACTBO MO 3KCMyaTaLmnm

MEPBbIM 3ANYCK

TepmopaTumk Bera T[-11 NMOCTOSIHHO BK/OYEH, HO MMEET OCOObLIN pexunm «Cknaa»,
NpPeAHa3HaYeHHbIN NS XPaHEHUS WU TPAHCMOPTUPOBKWU. B AaHHOM pexunme yCTPOMCTBO He
OCYLLeCTBASET PEerynspHylo nepepavy AaHHbIX B CeTb, MPOANEBas TakMM O6PasOM pecypc
6aTtapewn. lNepen HayanoOM MCNONB3OBAHUSA, TEPMOAATYMK HEOOXOAMMO BbIBECTU U3 PEXMMA
«Cknam».

YcTtpowncTteo Bera T[-11 noanep»mBaeT ABa cnocoba aktmeaumm B ceThh LoRaWAN —
ABP n OTAA. BbibpaTb OAMH M3 CNOCOB0OB MOXXHO C MOMOLLbO nNporpammbl «Vega LoRaWAN
Configurator» (cm. pazaen 4).

1. Ecnu Bbi6paH crnocob «ABP». [Tocne HakaTusg Ha KHOMKY 3amnycka, yCTPOMCTBO Cpasy
HaYMHaeT PaboTaTb B peXMME KAKTUBHbIN».

2. Ecam BbibpaH cnocob «OTAA». [locne HaxaTua Ha KHOMKY 3amycka, YCTPOWCTBO
OCYLLEeCTBUT TPpX MNOMbITKM MNPUCOEAMHEHNS K CeTU B 3a4aHHOM MPU HACTPOMKE YaCTOTHOM
AnanasoHe. [lpy nonyydeHUM nNoATBEPXAEHMS akTumBaumm B ceTn LoRaWAN, ycTpomncTso
noAacT CUrHan WHAMKATOPOM (CBETUTCH B TeuyeHue 3 CeKyHA) W nepeniaetr B pPexmm
«AKTUBHbBIN». ECN BCE MOMbITKM OKaXYTCS HEYAAYHbIMKM, YCTPOMCTBO CHOBA MepenaeT B PeXMM
«Cknagy».

[MepeBeCTn YCTPOMCTBO U3 PEXMMA KAKTUBHbLIN» B peXnm «CKnag» MOXHO Npy MOMOLLM
ANUTENbHOIO HaXXaTusa Ha KHOMKY 3anycka (bonee 5 cekyHn).

Ha)kxaTb KHOMKY

3anycka, P
PaCroNOXEHHYIO —— }
Ha nnaTe i =

%
_ =" 0
Li[lku-:fe::u-m" A o) |LjD|:-=~:v;-'] Sens 1S
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Bera T[-11/PykoBOACTBO MO 3KCMAyaTaLmm @ Beaa

A B C O N1 10O T

NOAKJTKOYEHWE MO USB

YctponctBo Bera T[-11 HacTpawBaeTcd € nomoulbto nporpammbl «Vega LoRaWAN
Configurator» (cm. pasgen 4) Npy NOAKMOYEHNM YCTPOMCTBA K KOMMbIOTEPY MO MHTepdency
USB.

Ny N— p—
o © O

PacnonoxeHune

USB-nopTa Ha

nnate

TepMoaaTymKa

f i
od).. 60"
TWW%F@“L o) Imwaﬁ@ S

Mepen NepBblM MOAKMOYEHNEM YCTPOMCTBA K KOMMbIOTEPY HEOOXOAMMO YCTAaHOBUTb
npaveep angd COM-nopTta stsw-stm32102, KOTOpPbIM MOXHO CKadaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHgsemoro darna VCP_V1.4.0_Setup.exe NosBMTCA OKHO YCTaHOBLLMKA:

PeBun3msa Ne 01 o1 12.10.2017 T 13



@ Beaa Bera T[1-11/PykoBOACTBO MO 3KCMyaTaLmnm
u A B C O N 1O T

i':_-g Virtual Com port driver V1.4.0 - InstallShield Wizard x|

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

The InstallShield(R) Wizard will 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 Cancel

Heob6xoammo HaxaTb kHoMKy Next, 3aTem Install, nocne yero HauHETCS ycTaHOBKa. [10
OKOHYaHMM NOSABUTCH OKHO YCMELHOro 3aBepLUeHNs YCTaHOBKM:

i':_??l 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,

Cance] |

Mocne HaxaTus Finish apanBep roToB Kk paboTe, TEPMOAATUMK MOXKHO NOAKoYaTh K 1K
no USB.

< Back

14 PeBu3msa Ne 01 o1 12.10.2017



Bera T[-11/PykoBOACTBO MO 3KCMAyaTaLmm
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Mporpamma «Vega LoRaWAN Configurator» (nanee — koHodurypatop) npegHasHavyeHa
015 HACTPOUMKM YCTPOMCTBA Yepes npu nomoLum lMK.

KoHdurypatop mmeeT ABa pexunma paboTbl — «[lpocTom» u «3kcnept». B pexume
«[MpocTOM» [OCTYMHbI TOMIbKO OCHOBHblE HACTPOWKKU, B PEXUME «IDKCMEepT» OCHOBHbIE
HaCTPOWKM, PaClUMPEHHbIE HAaCTPOMKM U BO3MOXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUTHaNa OT
6a30BbIX CTaHUWMI. [lanee pacCMaTpmBaeTCa paboTa NPOrpamMmbl B pEXMME « DKCNEpPT».

MHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpu 3anycke
NCronHgeMoro gamna NoaBASETCS OKHO PaboTbl C NporpammMon (puc. 4.1).

4 Bera LoRaWAN kondmrypatop

BE2a

A B C O N WO T
Pesxtm:

3KcnepT =
Moaene ycTpoiicTea
Bera TA-11 =

3 MoaknoHMTECA

XOTRNOUMTECA

Ill.HH(bODMELIMﬂ L_{_::RaHatrpoﬁm LoRaWaAN T”BeraTﬂ-ll

laHHeie anA ABP
Device address:
Application session key:
Metwork session key:
WrdopmaLwma of yeTpoiicTee
Moaene ycTpoicTEa:

Bpema ycrpoiicTea (UTC):
Bepaowa MO:

[OaHHele ana OTAA
Device ELL:
Application EUT:
Application key:
WHopMaLma o ceTi
CTaTyC NPUCOEAMHEHMA:

Device address:

YacTOTHBIA MNaH

Join kaHan 1

Join kaHan 2:
Join kaHan 3:
YacToTa RX2Z:

MpoBepKa NOKPLITHS
Ka4ecTso airHana:

Buammeix BC:

g [l

Aseik: Russian =

o} 06HOENTE NpowMEKy () MprcoeantnTbea K caTh () Mposepka nokpeTha

BelBoa ycTpoicTEa

Q¥ MonyunTs HacTpoiikn

o TPMMERMTE HACTPOKM

Puc. 4.1. MHTepdenc nporpammel «Vega LORaWAN Configurator».

MeHiO cneBa MNO3BOASET MEPEKNOYATbC MEXAY PeXMMaMn pPadboTbl MPOrpammsl
«[lpocTom» MU «2IKCNepT», BblbMpPaTb MOAENb YCTPOMCTBA, OCYLECTBAATb MNOAKIOYEHME K
YCTPOWCTBY WAN OTKIKOUYUTLCS OT HErO, MOAYyYaTb M MPUMEHSTb HACTPOMKM.

OKHO nNporpamMmbl COOEPXUT TPW BKAAAKM — MHPOpMaumsa, HacTpomkm LoRaWAN um
HaCTPOWKWM YCTPOWCTBA.

Pesum3msa Ne 01 o7 12.10.2017 15



@ Beaa Bera T/1-11/PykoBOACTBO MO 3KCMAyaTaLmm
u A B C O N 1O T

B npaBOM BepxXHEM YIly HaxoAMTCS MeHIO BbiI6Opa s3biKa.

MOAKIOYEHWUE K YCTPONCTBY

Ins noakntovyeHus K yCTpOVICTBy HEOH6XOAMMO BbINMONHUTD cneayroume waru:

1. ToaknounTtb USB-Kabenb K yCTPOMCTBY.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTb KHOMKY «[1oOKTIOYNTLCS» B MEHIO ClleBa.

MporpaMma aBTOMaTUYECKM pPacro3HaeT TUM YCTPOMCTBA, U MeHIO Bbi6opa YCTPOMCTBA
CTaHEeT HEaKTMBHbIM.

ST=IE

B E a a IlI.HH(‘bODMELlMﬂ I.-_{El:RaHatrpoﬁm LoRaWaAN ﬂTBera TA-11 fAsbi:| Russian =

A B C O N W T
Pesxtm:
SkcnepT - Device address: 017C0330  Device EUL: 3134363461375415  Join kaHan 1: 868100000

Manens ycTpoficTsa Application session key: 31000D00313436343037471561687D48  Application EUIL: 7665676174643131 2o Kkanan 858300000
Bera Tf1-11 Join KaHan 3: 863500000
Network session key: ~ 303747153134353431000D0061375415  Application key: 013744150000000001374A15005C295C  \y2rora pya: —

laHHeie anA ABP lanHbie anA OTAA YaCToTHEN NnaH

JI‘IUE KIHOYMTECR

WrdopmaLwma of yeTpoiicTee WHdopMaLma o ceTk MpoBepka NoKpEITHA
X OTRAOUMTEER

Moaene ycTpoicTEa: Bera TA-11
Bpema ycrpoiicTea (UTC): 15.09,2017 03:50:21
Bepana M10: VEGADT-1Testg,5  Device address: 02000148

CTaTyc NpUCoeaMHEHNA: B cetn KauecTso ortana: l:ll]D[l[I

Buammeix BC: o
o} 06HOENTE NpowMEKy () MprcoeantnTbea K caTh () Mposepka nokpeTia

BelBoa ycTpoicTEa

StartTx on freq: 868,500 -
WARNING: FAST_TIME ENABLED
------------ -Start join procedurg---—-——--
StartTx on freq: 868,300
tDone
StartRx
rxTimeOut
StartRx
rxTimeOut
StartTx on freq: 868,300
tDone
StartRx
rxTimeOut
StartRx
rxDone
------------- Joined to network-—————————
Send data with timestamp 3:49:52 15.9.2017: 0100 00 DC 0500 0C
Send uplink frame
StartTx on freq: 867,100
tDone
StartRx
rxTimeOut
StartRx
rxTimeOut
C¥Nonyunte HacTpoiim Tx complete: dr = 0, power = 1, uplink counter = @, num retries = 0, time on air = 1319

o TpMMEHUTE HACTPOlikN

Puc. 4.2. logkntoveHne K yCTPOUCTBY.

Ons  CcunTbiIBaHWSE HACTPOEK C YCTPOWCTBA HYXXHO HaXaTb KHOMKY «[lony4mTb
HACTPOWKKM», O 3TOrO0 MOMEHTA B NpOrpaMme ByayT OTO6PAKATLCS HACTPOMKM MO YMOYAHMUIO
WM C NOCNeaHero NOAKAYEHHOIO YCTPONCTBA.

[Mocne BHeCEHUS HEOOXOAMMbBIX WM3MEHEHWM B HACTPOWMKKM, CredyeT HaaTb KHOMKY
«[IPUMEHNTL  HACTPOWKM» UK  TOJIBKO MOTOM OTK/KOYaTbCA OT YCTPOMCTBA KHOMKOW
«OTKNOUUTHLCHY.
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BKNAOKA «MHOOPMALUA»

Bknagka «/HGopmMaumay oTobpaxaeT MHPOpMaumio 06 YCTPOMCTBE, €ro Tekyllee
COCTOSIHME, a TaKXe OaHHble, HeEObXoaAMMble ONna permctpaumm yctpomctesa B LoORaWAN ceTu
(puc. 4.3).

I||.HHdJopnauMﬂ L?:RaHatrpoﬁlcm LoRaWWAN ﬂTBeraTﬂ-ll H3bik:| Russian

LanHbie ona ABP JanHbie ana OTAA YacToTHBIA MnaH
Device address: 017C0330 Device EUL: 3134363451375415 Join kanan 1: 863100000

Application session key: 31000D0031343634303747156 1687049 Application EUL: 7665676174643131  J0In kanan 2 868300000
Join kaHan 3: 308500000

Network session key: ~ 303747153134363431000D0061375415  Application key: 01374A150000000001374A15005C295C  jprorz e T

MHopMaLma of yeTpolicTee WHHOPHELMA © CETH MNpoBEpKa NOKPLITMA

Mogens YCTponcTEa: BeraTA-11
Bpema ycrpoiictea (UTC): 15.09.2017 03:51:06
Bepoys M0: VEGADT-1Test0,5  Device address: 02000148 BuammsiBC: 0

CTaTyc NpucoeguHEHMA: B cetn KauyecTeo curHana: l:lI]D[l[I

.t.OﬁHoBMTb MNPOWHBKY ()] MpUCOEAMHMTBCA K CETH (I-I)I'Iposepr(a NoKPEITHA

BriBOA YCTpOCTES

StartTx on freq: 868,300 r
txDone

StartRx

rxTimeQut

StartRx

rxDone

------------- Joined to network--—---—----—

Send data with timestamp 3:49:52 15.9.2017: 0100 00 DC 0500 OC

Send uplink frame

StartTx on freq: 867.100

txDone

StartRx

rxTimeOut

StartRx

r¥TimeQut

Tx complete: dr = 0, power = 1, uplink counter = 0, num retries = 0, time on air = 1319
Send data with timestamp 3:50:52 15.9.2017: 0100 00 DC 0500 OC

Send uplink frame

StartTx on freq: 867,100

txDone

StartRx

r¥TimeQut

StartRx

r¥TimeCut

Tx complete: dr = 0, power = 1, uplink counter = 1, num retries = 0, time on air = 1319

Puc. 4.3. Bknagka «MHbopMaums».

«JlaHHble gna ABP» — oTo6paxatoTcs AaHHble, Heob6xoAMMble AN perucrpaumm
ycTpomncTea B ceTn LoRaWAN B pexunme aktmBaumm ABP (Activation By Personalization).

«[laHHble ana OTAA» — OTOOGpaxalTCs [HAaHHble, HEO6XOAMMblE AN PerncTpaLmnm
ycTpomncTea B cetn LoRaWAN B pexunme aktmBaumm OTAA (Over The Air Activation).

«4acTOTHbIN NNaH» (He OoTOBpPaXkaeTCs B pexmnme «1poCTom») — MOKa3blBaeT YaCTOTh
JOIN-kaHanoB ” BTOPOro MPMEMHOIO OKHa. DTW 4aCTOTbl MOXHO W3MEHWTb BO BKIaAKe
«HacTtponkn LoRaWAN» npu BbiI6Ope YaCTOTHOTO MnaHa.

«MHbopMaumsa 06 YyCTPONCTBE» — KOHDUIrypaTOp CYMUTbIBAET MHOOPMALMIO O MOJENN
YCTPOMCTBA, €ro TnpoLwuBKE W aBTOMATUYECKM KOPPEKTUPYET BpemMsa YCTPOUCTBA MNpu
NOAKITIOYEHUMU K HEMY.
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«O6HOBUTb MPOLWIMBKY» — MO3BOASET Bblb6paTh Pann MPOLIMBKM C YXECTKOrO [AOMCKa
KOMMbIOTEPA W OCYLWECTBUTb ero 3arpy3ky B YCTPOWCTBO. [lO 3aBeplleHUM 3arpysku
YCTPOMCTBO OTKJIKOUYUTCS OT KOHOUTYpaTOpa aBTOMATUYECKU. AKTyaslbHYO BEPCUIO MPOLUNBKMK
YyCTPOWCTBA MOXXHO CKa4aTb C canTa iotvega.com.

OBHoBAEHWE NPOLLKMEKN
Mepeaaqa NPoWKMEKH. ..

1%0 Ok

«MHPopMaumna o ceTu» — NokasbliBaeT, NOAKIOYEHO NN YCTPOMNCTBO K ceTh LoORaWAN wn
ero agpec.

«[1lpncoeanHUTHLCA K CeTU» — MNO3BONSET BbINONHUTL NpucoenmHeHune Kk cetn LoRaWAN
BbI6paHHbIM paHee cnocobom ABP mamn OTAA. Ecam yCTPOWCTBO Y)Xe MOAKIOYEHO K CeTw,
NPOU3ONOET NepenofKItoveHMe.

«[lpoBepka MNOKpbITUSA» (HE OTO6parkaeTcs B pexmme «[1poCTom») — NpU HaaTuu,
ycTpomncTteo oTtnpasndeT B LORaWAN ceTb 3anpoc, B OTBET Ha KOTOPbLIM CeTb COObLIaeT eMy
KONMMYeCTBO 6a30BblX CTaHUWM, MPUHSABLUMX OAHHbIM 3anpoC M KayeCcTBO CurHana. KHomka
paboTaeT TOMbKO KOrAa YCTPONCTBO NPUCOEANHEHO K CeTU.

MpoBEpKa NOKPEITMA
Ka4ecTeo curHana: ..lll

BuamMelx bC: 2

(8} Mposepka NoKpeTHA

«BbIBOA, yCTpOMUCTBa» (He OTOOparkaeTCs B pexume «[1poCTom») — MO3BONSET BECTMU
MOHUTOPUHI COCTOSAHMUS YCTPOWCTBA, BCe COObITUSA B p€aslbHOM BPEMEHM BbIBOAATCS HA SKPaH.
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BKJTAOKA «HACTPOWMKWM LORAWAN»

Bknagka «HacTtpowmkn LoRaWAN» no3BonseT BbIMOAHUTbL HACTPOMKY  PAa3IMUYHbIX
napameTpoB ceTn LoRa (puc. 4.4).

I||.b"IHdJopMaLu.nﬂ LERaHacrpoﬁm LoRaWAN ‘“TBera TA-11 H3bik:| Russian

YECTOTHEIA NAaH: ElJ_868 - MzmMeHuTE

Crnocol aKTHBELMM B CETK: ABP w7
JanpalMBaTE NoLTEENHAEHHE: C nogTeemxaeHeN =
ABTOMaTHHECKOE YNPABNEHHE CKOPOCTEIO! Brn =
OTKPEIBaTL NEPECE NPHEMHOE OKHO Yepes: 8 cekyHA =
Sapep#ka 1Ha NoaTEEHAEHHE NPUCOSAMHEHUA K CETH! 3 cekyHAasl =
Konu4ecTso NepenosTOpoE NakeTa: 1pas =
MowHocTE NepefaTyMKa: 20 dBm =
CKopocTb Nepega4qu: DR5 SF7 BW125 =

Puc. 4.4. Bknagka «Hactpoinkm LoRaWAND».

YacTtoTHbIn nnaH — no3sonseT BbibpaTb RU-868, EU-868 wnn 3apatb 7p0013B0/1bHbIV
YaCTOTHbIV MJ1aH.

RU_863

MpoUSE0NEHBIR

TepMopaTunK NoaaepXmMBaeT cnenytolme YaCTOTHbIE MJaHbI:

YacToTHbIN NnaH KaHan YacToTa Moaynsums
1 868.1 MultiSF 125 kHz
2 868.3 MultiSF 125 kHz
EU-868 :
3 868.5 MultiSF 125 kHz
RX2 869.525 SF12 125 kHz
864.5 MultiSF 125 kHz
864.7 MultiSF 125 kHz
RU-868
864.9 MultiSF 125 kHz
RX2 869.05 SF12 125 kHz
Mpon3BoNbHbLIN 3a0aETCA BPYUHYtO

B wacToTHbIX nnaHax EU_868 n RU_868 no ymonyaHuto akTUBHbI TONMbKO 3 KaHana, Ha
KOTOPbIX YCTPOMCTBO OTNpaBAgeT 3anpocbl Ha npucoeamHeHwe K cetn (Join-kaHanbl).
OcTanbHble KaHafbl, KOTOpblEe YCTPOWCTBO AO/MHKHO MCMNONb30BaTb MOryT 6biTb MNepenaHsbl
ceteBbiM LORaWAN cepBepoM BO BpeMs npoueaypbl NPUCOeIUHEHUS YCTPONCTBA K CETW.
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[Mpn BbIbOpEe B nNone «4aCTOTHbIM MNaH» 3HayvyeHus «[1pOon3BONbHbLIN» HEOOGXOAMMO
BPYYHYIO MPONMCaTh YaCTOTbl, KOTOPblE YCTPOMCTBO OYAET MCMONb30BaThb. [Ng 3TOro Hy>XHO
HaXkaTb KHOMKY «/13MeHUTb», NMOSBUTCS OKHO pPeaaKTUPOBAHMS YaCTOT KaHaloB:

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 () ] YacToTa kanana 16 (M) ]
YacToTa BTOpOro NPMEMHOrD OKHE |III| CrkopocTb BToporo npyemHoro okHa | DRO =
| ok |

JaHHbIN YaCTOTHbIM NNaH NO3BONSET 3a4aTb A0 16 KaHANOB, a TakKXKe YaCTOTY M CKOPOCTb
BTOPOro NPMEMHOIO OKHa.

MepBble Tpu KaHana U BTOpOE€ NPUEMHOE OKHO Heo6XxoAUMO
HacTpouTb B oO6s3aTeNbHOM MopsAaKe, WHaye MNpPOU3BOJIbHbIN
YaCTOTHbIN NNaH 6yaeT cYMTaTbCs NYCTbiM

Cnoco6 aKTuUBaLUMU B CeTU — MO3BONFeT 3a41aTb cnocob akTmueaumm ABP nnm OTAA.

3anpawuvBaTb NOATBEPXKAEHUE — MPU BbI6OpPE OTMPABKM MaKeTa C MOATBEPXAEHUEM,
YCTPOMCTBO 6yaeT MOBTOPSATb OTMPAaBKYy MakeTa A0 Tex nop (4MCno mnOBTOPOB MakeTa
onpenenseTcs HaCTPOMKoM «KonmyecTBO NepenoBTOPOB NakeTa», CM.Janee) Noka He NoNyYnT
NOATBEPXAEHME OT CepBepa.

ABTOMaTMyeckoe ynpasneHne ckopocTbio (ADR) — paHHas onuus akTMBMpyeT B
YCTPOUCTBE aNroOpuUTM aBTOMATUYECKOrO YrMpPaBleHUs CKOPOCTbIO Mepefadn AaHHbIX CO
cTOpoHbl ceT LoRaWAN. YemM Bbile KayeCTBO MPUHMMAEMOrO CeTblo CUrHana, TEM Bbllle
CKOPOCTb 6yAeT yCTaHaBAMBATLHCS Ha YCTpoMcTBe. [JaHHYO ONuUMIO PEKOMEHAYETCS BKIOYaTb
TOJIbKO Ha CTaLUMOHAPHO YCTAaHOBIEHHbLIX YCTPOWNCTBAX.

Bbikn

OTKpbIBaTb NepBOE NPUEMHOE OKHO Yepes: (He oTo6parkaeTcs B pexxmme «I1pocTtom») —
onuua 3aLaET BpeMs], Yepe3 KOTOpOoEe YCTPOMUCTBO OTKPOET MEpPBOE MPUEMHOE OKHO nocne

20 PeBu3msa Ne 01 o1 12.10.2017



Bera T[-11/PykoBOACTBO MO 3KCMAyaTaLmm @ Beea

A B C O N1 10O T

nepenayn oyepenHoro naketa. Bropoe npnémHoe oKHO BCerfia OTKpblBaeTCs Yepes 1 cekyHay
nocse NepBoro.

1 cekyHaa
2 cekyHAabl
3 CEeKyHARI
4 CeKyHAbI

5 cekyHAa

OTKPEIBATE NMEQEDE NPUEMHOE OKHO YEPES: 6 CEKYHL

7 ceKyHA
3 cerkyHAa
9 ceKyHA
10 cexyHa
11 cexkyHa
12 cexyHA
13 cexyHa
14 cexyHA

15 cexyHa

3apepxka 1 Ha noaTBepXAEHME NPUCOEANHEHMNS K CeTU: (HE OTOBPAXKaAEeTCa B pexmnme
«[pocTom») — onumusa 3a4a€T BPeEMS, Yepe3 KOTOPOe YCTPONCTBO OTKPOET NepBoOe NMpUEMHOE
OKHO 4719 NOJlyYeHuns NoATBepXAeHUs npncoeanHeHns K cet LORaWAN. Btopoe okHo Bcerga
OTKpbIBaeTCS Yepe3 1 cekyHOy Nocne nepBoro.

1 cekyHaa
2 cekyHAbI
3 CEeKYHARI
4 ceKyHAak
5 cerkyHA

B CeKyHA

7 cekyHA

Jagep#ka 1Ha NogTEepHAEHWE NPUCOSAWHEHHA K CETH!
9 ceKyHA

10 cexyHa
11 cexyHa
12 cexyHa
13 cexyHa
14 cexyHa
15 cexyHa

KonnyecTtBo nepenoBTOPOB MakeTa: (He oTob6parkaeTcs B pexmnme «pocTom») — ecnum
onuust «3anpawrBaTbh NOATBEPXAEHME» OTK/OYEHA, YCTPONCTBO 6yAeT OTMPaBAATb KaxkblM
nakeT CTONbKO pPa3, CKOJIbKO YKa3aHO B AaHHOWM HacTpowke. Ecam onuma «3anpawmBaTb
NOATBEPXKAEHMEY BKJKOYEHA, YCTPOMCTBO OyAeT OTNpPaBAsTb MNaKeTbl MOKa He MOoayyuT
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NOATBEPXKAEHME WAM MOKA HE OTMNPAaBUT CTOJIbKO MAaKeTOB, CKOJIbKO YKa3aHO B AAaHHOM
HACTpOWKe.

1paz
2 paza
3 paza
4 paza
5 pas
o pas
7 pas
KonM4ecTBo NepeNoBTOPOE NaKeTa:
9 paz
10 paz
11 pas
12 paz
13 paz
14 paz
15 pas

MowHocTb nepepatumka: (He oTob6paxkaetTca B pexume «[lpocTom») — onums
perynmpyeTr MOLLHOCTb nepefaTyMka YCTPOWCTBa MNpu OTnpaBke nakeToB B ceTb LoRaWAN.
[aHHas HaCcTpoOMKa MOXET OblTb MI3MEHEHA CETbIO.

2dBm
5 dBm
& dBm
14 dBm
20 dBm

CkopocTb nepepaumn: (He oTobpaxaeTcs B pexume «[pocTom») — onums perynmpyet
CKOPOCTb Mepenayn, Ha KOTOPOW YyCTPOMCTBO OyAeT nepenaBaTh makeTbl B ceTb LORaWAN.
CKOPOCTb MOXeT 6bITb MISMEHEHA CEeTbIO, €CNU BKtOYEH anropmntm ADR.

DRO SF12BW125
DR15F11BW125
DR.2 SF10 BW125
S—
DR4 SF2 BW 125
DRSS SF7BW 125
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BKJTAOKA «BETA TA-11»

Bknagka «Bera T[-11» coaep»XMT HaCTPOMKM NOAKIOYEHHOIO YCTPOWCTBA (puc. 4.5).

I||.I.-'1chopmaw-1;| L_O_RaHaL—rpoﬁrcM LoRaWAN T”’Eera To-11 Asbic:| Russian =
TeKylWes COCTOAHWE

TemnepaTtypa:

3apsAa baTtapew:
HacTpoliki Bxonos

OTNpaEnATE TPEBMKHOE CO0BLLEHHE NO OXPEAHHOMY BX0AY MpM: ZEAMBIKAHHMK M PESMEIKSHUK =

Tun gaT4MKa TEMNEPaTYphI: JaTumk TemnepaTypel 5% o
HacTpoliki NepeaayYy NoKazaHui

Mepuoa Nepenaqm AaHHbIX: 24 vaca =

Puc. 4.5. Bknagka «Bera T-11».

Tekyllee COCTOsSIHME OTOOGpaxaeT TeKylime napaMeTpbl YCTPOWCTBA — U3MEPEHHYIO
TemnepaTypy v 3apsg 6aTapew.

HacTponkn BXoAOB — MO3BONSIET HACTPOUTb PabOTy OXPaHHOIO BXOAA U YCTaHOBUTb TUM
JaTymka TemnepaTypsbl. [pn MCNONB30BaHNM OXPAHHOTO BXOAa YCTPOMCTBO 6yAeT OTNpaBasTb
B CETb TPEBOXHbIM MaKeT (CM. pasaen 5, nakeT 2) BCAKMN pa3 Mpu 3aMblKaHWM OXPaHHOIO BXOAa,
NM60 NP pasMbiKaHUK, 6O B O6OMX Cy4vasix, B 3aBUCKMMOCTM OT HacTpoeK. MakcrmanbHas
BO3MOXHas YaCTOTa OTMPaBKM TPEBOXHbIX MakeToB — pa3 B 10 cekyHA.

HacTpoikn nepenaym nokasaHMn — OTO6paXkaeT Nepunos nepefadm nakeTa C TeKYLMMU
nokasaHunsiMm (CM. pasaen 5, naket 1).
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Beaa Bera T/1-11/PykoBOACTBO MO 3KCMAyaTaLmm

pasfene onmcaH NPOTOKONA obMeHa AaHHbiMM T[-11 ¢ ceTbto LORaWAN. Mpwu

npnéme un nepepadve AaHHbix T[-11 mncnonbsyet nopt LORaWAN 2. B nonsx, cocrtosawmx w3
HEeCKONbKMX BanT, MCNONb3yeTCsa NOPsSAOK cnenoBaHus little endian.

TepmopaTtumnk Bera T[-11 nepepaét nakeT cnepytoLwlero Tuna.

24

[MakeT C TEKYLLMMM NOKa3aHMUSMM
Pasmep B Tun OnwcaHme nong
banTax NAHHbIX
1 6anT uint8_t Tun nakeTa, 4ng aHHOro naketa =1
1 6anT uint8_t 3apsa 6aTapeu, %
1 6anTt uint8_t 3HaYeHNss OCHOBHbIX HACTPOEK (6UTOBOE Mone)
2 6anT int16_t Temnepatypa B °C, yMHOeHHas Ha 10
1 6anTt uint8_t MpuyrHa Nnepenayn NakeTa
1 6anTt uint8_t CocTosHMe BXoAoB (6UTOBOE None)

Ecnn TepmopesncTtop He noAakIoyYeH K TepmMoaaTymKy (KOHTaKTbl

«Therm» un « 1 »), B none «TemnepaTypa» 6yaetr nepenaBaTbCs
3HayeHue 1500 pna wmHAMKaumm oO6pbiBa  WINM  HEUCMPABHOCTU
TepMope3ncTopa.

PaclwmrdpoBka 6MTOBOrO NONS «3HaYeHMUSs OCHOBHbIX HACTPOEK»

BUTbI OnwcaHre nons
0 6uT Tun aktmeaumm O - OTAA, 1 — ABP
16ut 3anpoc noaTeepxaeHns naketos 0 — BbIKOYEH, 1 — BKIOYEH
2,.56UT [Nepwnoa BbIxO4a Ha CBA3b:
|2==0|3==0| - 1 yac
|2==1|3==0| - 6 yacos
|2==0|3==1| - 12 yacos
|2==1|3==1] - 24 vaca
4 -7 6UTbI He ncnonb3ytotcs

Pacwmdposka 6uToBOro nong « COCTosHME BXO40B»

BTl OnwcaHme nons 3HavyeHne

0 eurt CocTOsiHME OXpPaHHOro BXOAa: «0» - BXOA 3aMKHYT, «1» - BXOZ pa3OMKHYT

1 6ur CocTosiHMe TaMnepa (aaTumk «0» - KOPMYC He BCKPbIT, «1» - KOPMYyC BCKPbIT

BCKpPbITUSA):

2 6UT CocToaHuMe gatymka Xonnal «0» -paTyunk cpaboTan, «1» -gaTymk He
cpaboTan

3 6ut CocTosiHMe fgaTymka Xonna 2 «0» -gaTumk cpaboTan, «1» -gaTynk He
cpaboTan

4 -7 6uThl  He ncnonbytoTcs
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Koabl nons «I‘IpquHa nepenadn rnakeTa»

>
=

BEa2a

A B C O N1 10O T

Kon 3HayeHue

0x00 [Mepenaya NnakeTa No BPEMEHMU
0x01 CpaboTan oxpaHHbIM BXOL,

0x02 CpaboTan Tamnep (AaT4YnK BCKPbITUA)
0x03 CpaboTan gatumk Xonna 1

0x04 CpaboTan gatymk Xonna 2

PeBun3msa Ne 01 o1 12.10.2017 ‘
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TepmopaTumkm Bera TA-11 4OMKHbBI XPaHUTBLCS B 3aBOACKOWM YMNaKOBKe B OTarn/MBaeMblX
nometleHmax npm Temnepatype ot +5°C no +40°C n OTHOCUTENbHOWM BNAXHOCTU He bonee

85%.

TpaHCNOPTMPOBaHME TEPMOAATUMKOB AOMYCKAETCS B KPbITbIX MPY3OBbIX OTCEKaX BCEX
TUMOB Ha NtobBble PacCTOsSHUA Npu TemnepaType oT -40°C go +85°C.
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7 KOMIMJEKT MOCTABKHA

TepMO,D,aTHMK MOCTaBNAETCA B cneuyrou.lem KOMMAeKTaunmn:

TepmopaTtumk Bera T[-11 — 1 wr.
BHeLwWwHN nsmepuTenbHbi aneMeHT — 1T,
BUHT — 4 wT.

[MacnopTt — 1 wr.
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[apPaHTUMHBIM CPOK Ha YCTPOWCTBO cocTasngeT 5 net co gHa npogaxu munm 80 000
OTMpPaBAEHHbIX YCTPOMCTBOM MAKETOB, B 3aBMCMMOCTM OT TOrO, YTO HAaCTYMNUT paHbLLE.

M3roToBuTenb 0653aH NPeaoCTaBUTb YCAYTU MO PEMOHTY WUAM 3aMEHUTb Bbillejllee 13
CTPOSt YCTPOWCTBO B TEYEHME BCErO rapaHTUNHOIO CPOKa.

MoTpebuTtenb 0bs3aH cobaoaaTh YCNIOBMS N MpaBWia TPAHCMOPTUPOBAHMUS, XpaHEHUS U
3KCMnyaTaumm, ykasaHHble B JaHHOM PyKOBOACTBE MOJb3OBATENS.

FapaHTUNHblE 0693aTeNbCTBA HE PACMPOCTPAHSAOTCS:
- Ha ycTpomncTBa, otnpasueine 6onee 80 000 nakeToB;

- Ha YCTPOMCTBA C MEXaHUYECKMMMU, DNEKTPUYECKMMU U/UNN MHBIMU NMOBPEXAEHUAMU 1
nedekTaMn, BO3HUKLLIMMWU MPW  HapyLeHUW YCNOBWI TPAHCMOPTUPOBAHUS, XPaHEHUs W
aKcnnyaTaumm;

- Ha YCTPOWCTBA CO ClelaMi PEMOHTA BHE CEPBUCHOTO LIEHTPA M3roTOBUTENS;

- Ha YCTPOWCTBA CO CnefaMun OKUCIEHUS U APYTUX MPU3HAKOB MOMaAaHns XXUOKOCTEN
B KOpPMyC nspenus.

Mpy BO3HWMKHOBEHUW FAPAHTUMHOrO Cry4as, cinefyeT o6paTUTbCS B CEPBUCHbIN LEHTP
no agpecy:

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

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

PykoBoacTtso no akcrnnyataumm © OO0 «Bera-Aécontot» 2017
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