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Bera TC-11/PykoBoACTBO MO 3KCMayaTaLmm &) s connor

1 ONMMNCAHWNE N MPUHUWN PABOTDbI

Tectep cetn BETA TC-11
TECTUPOBAHMA CETEN CTaHAapTa

pa3BopavymBaHMM N HACTPOMKe

npegHasHa4yeH angd

LoRaWAN nipu nx

TecTep AenaeT cneunanbHbIM 3anpoc B ceTb (NakeT «Uplink»), Ha KOTOpPbIM Nony4YaeT
noateepxaeHue (naket «Downlink»).

TecTep MOXeT NpeaoCTaBAATb PA3NINYHYIO MHGOPMALMIO O paboTe CeTu:

yacToTa curHana «Uplink» - yacToTa, Ha KOTOPOW OTNpPaBAeH 3anNpoc B ceTb (MIL);
yacTtoTa curHana «Downlink» - 4yacToTa, Ha KOTOPOW MOyYeEHO NOATBEPXKAEHMUE
n3 cetn (Mlu);

SF (spread factor) - KO2ddUUMEHT oNpeaenstolnii CKOPOCTb Nepenadn AaHHbIX
curHana «Uplink» n «<Downlink»;

MOLLHOCTb NMepefaTymnKka TecTepa cetn (abm);

KOMMYECTBO BbIMOJIHEHHbIX 3aMPOCOB B CETb;
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= RSSI (Received signal strength indicator) — MOLWHOCTb MPUHUMAEMOro CUrHana
«Downlink» (gbm);

=  HOMeEpP OKHa, B KOTOPOE 6bI10 NPUHATO NOATBep)KAeHMe 13 ceTu (1 nnm 2);

= UDM (Uplink demodulation margin) — 3anac gemonynsumMm 6a30BOW CTaHUMEN
CUrHana Tectepa ceTtu (Banee no Tekcty UM);

= DDM (Downlink demodulation margin) — 3anac aemMoaynauuMmM TecTepoM CeTU
curHana 6a3oBon cTaHuMm (ganee no Tekcty DM);

= PER (packet error rate) — OTHOLWEHNE KONMYECTBA MPUHATLIX MAKETOB K KONMYECTBY
nepefaHHbIX B MPOLLEeHTaXx;

" KOMMYECTBO 6a30BbIX CTAHLNM, KOTOPbIE BUAUT TECTEpP CETW.

MnTaHMe TecTepa OCYLLECTBASETCSA OT Nepe3apsiKaeMoro akkyMyaaropa éMKOCTbio 550
MAY, Ha KOTOPOM TecTep MOXeT paboTaTb 40 16 yacos.

HacTpanBaeTcs TecTep vepe3 CO6CTBEHHbIN MHTepdeNC «HacTpomKkmn».
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Bera TC-11/PykoBOACTBO MO 3KCMlyaTaumm

2 TEXHUYECKUE XAPAKTEPUNCTUKN

OcHoBHble
dunana3oH pabounx TemnepaTyp -40..485°C
ducnnen OLED, 1,3"
USB-nopTt micro-USB, 5 B, 500 MA
LoRaWAN
Knacc yctponcrtsa LoRaWAN A
Tun aHTeHHbI LORa BHYTPEHHSAS
YyBCTBUTENBHOCTb -138 nbm
JanbHOCTb pagnoCBs3M B MIOTHOM FOPOACKOW 3aCTPOMKe 00 5 Km
JanbHOCTb PaAMOCBA3N B CENIbCKOM MECTHOCTU 00 15 km

BbixoaHast MOLWLHOCTb nepenatymka

0o 100 mBT (HacTpanBaeTcs)

MuTaHune

EMKOCTb BCTPOEHHOI O akKyMynsiTopa

550 MAyY

Kopnyc

CreneHb 3awmThl KOpryca

PasMepbl Kopryca

P64
90 x 52 x 31 mm
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HaxxaTb KHOMKy [ ] HaxkaTb KHOI'IK){ { ]
OK «BBepx»:
lMepBoe
Ha)XxaTune —

npucoeanHeHune

A K CETU, BTOpPOE —
b TeCcT ceTu

MpoueHT
\O Q yCneLHbIX

nepenav

KonnuecTtBo
Het cBa3un / HeT
6a30BbIX
. JaHHbIX
cTaHUumn
PER 80-100 =y
3anac gemoaynauum B 3anac pemoaynauum B 510
Abm naketa Uplink nbm naketa Downlink PER 0-40 -
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Bera TC-11/PykoBOACTBO MO 3KCMIyaTaLmm Ascon T

MHTEP®ENC MOJIb3OBATENA

TecTep ceTh OCHaLWEH KHOMKaMK ynpaBnenus, 3sykomsnydatenem n OLED ancnneem.
Kaxkpoe HaxxaTue Ha KHOMKY COMPOBOXAAETCS 3BYKOBbIM CUTHANOM, €CJIN HE BbIK/TIOYEH 3BYK
YCTPOMNCTBA.

YTOObl BbI3BATb [1AaBHOE MEHIO, HY)XHO Ha)kaTb KHOMKy «OK» npy BKIKOYEHHOM
yCTpomncTBe. MeHIo MOsSIBUTCS, HE3aBMCMMO OT TOrO, YTO 6bINIO Ha 3KPaHe 4O HaXXaTus KHOMKMN,

NHdopmauums BbikntoyeHne

Pa6oune skpaHbl

3apan 6aTapeun

HacTtpownku

KHonku «BnpaBo» n «BneBo» Mcnonb3ytoTcs Ang nepemMelleHns no meHto. [ng sbibopa
3aNeMeHTa MeHIO crielyeT HaxaTb KHOMKY «OK». MeHto BKtOYaeT B cebs cneaytowme 31eMeHTbl:

Pa6ouune aKkpaHbl — 3KpaHbl C NOAHOM MHGOPMaLMEN O paboTe B CETH.

HacTpomrku — aKpaH HacTpoek TecTepa.

NHdopMaumnsa — COAEPKNT KNOUN U MAEHTUPUKATOPLI TeCTepa.

BbikntoyeHmne — nepeBos yCTPONCTBA B PEXUM MOHMKEHHOIO SHePronoTpebaeHus.

3apan 6aTapen — MHAMKATOP 3apaaa akKyMynaTopa.
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PABOYNN DKPAH 1 — 3AMAC AEMOAYIALMUN CUTHANOB UPLINK M DOWNLINK

MepBbin Pabo4vMin aKpaH MOSABASETCS Cpa3y MOCne BKAOYEeHUs yCTpouncTBa. [pn aToM
JaHHble Ha HEM OBHyNeHbl. Pab6ounin aKpaH 1 MO3BOASET MOAYUYNTb CEAYIOLLYIO MHOOPMaUMIO:

=  KonmyecTtBo 6a30BbiX CTaHLMIN B 30HE BUAMMOCTW TeCTepa;

= KoaddpumumeHT PER — NnpoueHT ycneLHbIix Nnepenay;

= Jlnarpammebl 3anaca AEMOLYNSALMN U YNCNEHHbIE 3HavYeHne UM n DM nocnenHero
CceaHca CBA3M.

MpoueHT ycnewwHbix
nepepav

3apaa 6aTtapen

KonnyecTtBO
6a30BbIX CTaHLMUN

DM - 3anac gemoaynauumn Downlink

MkoHKa «6a3oBas
cTaHuua»

UM - 3anac aemopynaumn Uplink

3anac pemoaynsiumMm 3TO Lenoe NofoXUTENbHOe YMCIO, OTobpaxaemoe B AbM, ykasbiBatollee
HACKOJIbKO MPUHSTBIN CUTHaN Bbille YPOBHSA Mopora AeMoaynaummn. 3HaveHne «0» o3HavaeT, YTo
naketT 6bin NpuHAT Ha AHe aemoaynsaumm (0 abm), TOrga Kak, Hanmpumep, 3HavyeHune «20»
O3HAYaeT, YTO NakeT 6bi1 NPUHAT Ha 20 AbM Bbille Nopora AeMOAYNSALMN.

otr0pno5 CB$13b Ha rpaHn 06pbIBa, HECTabMIbHAs CBS3b C CETbIO
ot 51010 [MorpaHun4YHas 30Ha, CTabunbHas CBSA3b HE rapaHTUPOBaHa
6onble 10 XOpoLunim ypoBEeHb CUrHaNa, yBepeHHas CBS3b
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Bera TC-11/PykoBOACTBO MO 3KCMlyaTaumm

MKOHKa «6a3oBas CTaHUMA» - B BMOE aHMMaUMKM OTO6pakaeT aKTUMBHOCTb MpoLecca
paanoobmMeHa. AHMMaLUMS MPOAO/MKAETCI A0 TeX Mop, NOKa He NMPUHATO NOATBEPXKAEHNE UK He
NCTEK TanmMayT OKHa NMpuréma.

KonnyecTtBo 6a30BbIX CTaHUWUIM - OTO6PaXKaeTCs KONMYECTBO 6a30BbIX CTaHLMM, KOTOpblE
yCMewHOo Nony4unnm NnocneaHni nakeT oT TecTepa CeTu.

MpoueHT ycnewHbix nepenay — koaddumumeHT PER (Packet error rate) BbluncngeTcs Kak
OTHOLUEHME KONMYECTBA MPUHSATbIX TECTEPOM MOATBEPXKAEHUIM OT CETU K OBLLEMY KOIMYECTBY
3aMpoCOB, BblpaXXeHHOe B mnpoueHTax. MoxeT BapbnpoBaTbcsd OT O (He MNpUWAO HWU OAHOro
noatBepxaeHns nm6o PER meHbwe 1% wn npowmsowno okpyrneHve ao uenbix) go 100%
(KONNMYeCTBO NOATBEPKAEHN PABHO KONMYECTBY 3anpOCOB).

3apsap 6aTtapen — OToBpaXKaeT TEKYLLUMN CTaTyC 3apsifa akkyMyasaTopa. [1pu KpUTHUYeCKoM
pa3pshe akKymMynaTopa WKOHKAa CTAHOBMUTCS MyCTOW, HayMHaeT Muratb, a TecTep W3JaéT
NepPMOANYECKNIM 3BYKOBOW CUMHan. [prMepHoe OCTaBLueecs BpeMs paboThl Mpy 3TOM He 6onee
5 MUHYT, cnenyeT Npon3BECTW 3apSAKY aKKyMYISTopa

Mpy MepBOM HaXaTUWM Ha KHOMKY «BBepx» TecTep OTMpaBideT B CeTb 3anpocC Ha
npucoeamHeHue K ceTu (aanee join-3anpoc), KOTopbin oTobpaxaeTcs Ha anarpamme UM (Uplink
demodulation margin) Kak 3aWITPMXOBaHHbIN CTON6KK. [MpKn yaa4yHOM NpucoeanHeHUN K CETU Ha
Anarpamme DM (Downlink demodulation margin) nosBUTCS 3aNONHEHHbIN CTONOVIK.

YpayHoe npucoeanHeHue K

CETM — 3aMNOJIHEHHbIN CTONBUK

Join-3anpoc, oTo6paxaeTcs
KaK 3alUTPUXOBAHHbIN CTONBUK
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Mpwv HeyZa4yHOM MOMbITKE Ha Anarpamme DM Takke NOSIBUTCS 3alUTPUXOBAHHBIN CTONBUK.
Bcero TecTep cetv npeanpUHUMAET TP NOMbITKM NPUCOEANHNTLCSA K CETMW.

Tpwv Heypa4vHble
NOMbITKM
NPUCOEAVNHUTBCS K
ceTu

B e A

Mocne ycnewHoro nNpucoeanHeHus K CETU MOXHO MPUCTYNaTh K TECTUPOBAHUIO CETU.
EcTb OBa cnocoba: py4yHOM W aBTOMAaTUYECKUW. B mepBOM cnyvae TecTep CeTU OTnpasaseT
3anpoc Uplink B ceTb Npn KaxXxgoM Ha)kKaTUM Ha KHOMKY «BBepx». B aBTOMaTM4YeCKOM pexmnme
TecTep 6yLeT OTMPaBAdTb 3aMNpPOChl CAaMOCTOATENbHO C 33aAaHHbIM B HACTPOWMKaX MEPUOLOM, a
TaKXXe MPW HaXXaTUM Ha KHOMKY «BBepx».

MKoHKa «[lecouYHble 4acbl» — MHONKATOP aBTOMATUYECKOIO PeXMMa B NMPaBOM BEPXHEM
yrny gncnnes. Ecnv oHa ecTb, aBTOMaTUYECKUM pPeXnm BKTKOYEH, €CJZI HET — BbIKJTKOYEH.

MKoHKa «[lecoyHble Yachbl»

Onarpamma DM

Onarpamma UM
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Bera TC-11/PykoBOACTBO MO 3KCMlyaTaumm

Onarpammbl DM 1 UM - cTpenka YyKa3blBaeT HanpaBfieHne pacrnpoCTpaHeHus
pafMOCUrHana, a AnarpamMmma OTobpaXkaeT MCTOPUIO ero M3MeHeEHMS. YPOBEHb KaXAoro ctonbuka
AnarpaMmbl  OTO6pakaeT 3amnac AeMOAyNnauMM KOHKpeTHoro naketa. Cambli  nocnenHumn
(HenaBHWI) paanoobMeH OTo6paXKaeTCs Ha CTONIBUKE, PACMONIOXEHHOM PAAOM CO CTpenkon. Ha
CaMON CTpenke BbIBOAUTCS YUCNEHHOE 3HayeHue 3amaca Jgemonynaumm B Abm  camoro
nocnenHero paanoobMeHa. B npouecce BbiMONHEHWS HOBbIX Mepefay, AvarpaMmma CABUraeTcs
BMpaBo.

B cnyyae ecnu pagnoobMeH He npolen WM [aHHble He MOJiyYeHbl, Hanpumep,
npou3oLWna oWwnbKa BO BpeMs MpUEMa MU UCTEKNIO BPeMS OKHa NpuemMa MOATBEPXAEHUS, TO
OTOBPAXKAETCSH 3aALTPUXOBAHHbLIN CTONBUK (CTONGUK HE MMEET YPOBHA U 3aHUMAET BCIO
aMnamMTyny rpaduka).
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PABOYUIN DKPAH 2 - MOAPOBHAA MHO®OPMALINA O CETU

MepeknioyeHne Mexay 3KpaHamMK OCYLLEeCTBASETCA C MOMOLLBIO KHOMOK «Bneso» u
«BnpaBo». B npouecce TeCTUPOBaHUS Mexay HUMU MOXHO CBOGOAHO Mepemellatbcs, YTobbl
nonyuYnTb 6oee MNOMHY MHOOPMaUMIO O ceTu. Paboumin akpaH 2 MNO3BOASET MOAYYUTH
cnepytoLlyto MHGopMaumio:

= KoaddunumeHT PER — mpoueHT ycnewHbIx nepenav;

=  KonmyecTBo 6a308Bbix cTaHumm (bC);

= CraTyc perncrpaumm B CeTHU;

=  KonmyecTBo nepenaHHbix TecTtepom naketos - COUNT;

= 3anac gemogynaumm UM, mowHocTb P, 6utpent SF n vyactota FQ nocnenHero
nepenaHHOro nakeTa;

= HoMep OKHa nNpuema nocnegHero NnoATeepXaeHus - slot;

= KONmM4yecTBO NpUHSATbIX 6a30BOM CcTaHUMen naketoB - COUNT;

= 3anac pgemoaynsumm DM, yposeHb curHana RSSI, 6utpent SF m yactota FQ
nocnefHero NPUHATOrO NakeTa.

[MpoueHT ycneLHbIX MKoHKa «lMeco4Hble
NKoHka «AHTEeHHa»
nepenav Yyacbl»

NkoHka «CeTb» 3apsp 6aTapen

Ctpoka cTaTyca OkHO npnéma Ne

Fium ' .' . |III"1

MapameTpbl JdEm =i MapameTpbl
nocnepHero dEm . a E I"'I nocnepHero
nepenaHHoOro P = F NPUHATOro

TECTEPOM MaKeTa Fl : : :l"'n I -t o - TecTepoM MnakeTa

TUTYNbHbIN CTONG
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Bera TC-11/PykoBOACTBO MO 3KCMlyaTaumm

B oTnmMuve OT OCTanbHbIX 3KPaHOB, Pabo4vMi 3KpaH 2 BbIBOAUT WHPOPMALMIO TOMBKO O
nocnegHeM CeaHce CBS3WM. HakomneHHbIMM OaHHbIMK 34eCb sfBAseTcs KoaddumumeHT PER u
oblliee KOIMYECTBO MPUHSATLIX/NepeaaHHbIX MaKeToB.

MpoueHT ycrnewHbix nepenay — koadduumeHT PER (Packet error rate) BbluncngeTcs Kak
OTHOLUEHME KONNYECTBA MPUHSATbIX TECTEPOM MOATBEPXKAEHMM OT CETU K OBLLEMY KONMYECTBY
3aMpoOCOB, BblpaXXeHHOe B mpoueHTax. MoxeT BapbupoBaTbcs OT O (He NPUWNO HU OAHOro
noaTeepxaeHns nm6o PER meHbwe 1% v npomsowno okpyrneHwe po uensix) o 100%
(KONMYeCcTBO NOATBEPKAEHWNI PABHO KONMYECTBY 3aMpOCOB).

MkoHka «CeTb» - MMeeT ABa COCTOsHUS: B ceTu (joined) / He B ceTu (unjoined). Paoom ¢
MKOHKOM UMbpOBOE MOJSie, B KOTOPOM OTOb6paxkaeTCss MNpPUEMHasl CMNOCOBHOCTb ceTu, -
KONIMYECTBO 6a30BbIX CTAHLMIN, KOTOPbIE YCMELIHO NOMYyYUIN NOCIEAHNM MaKeT OT TecTepa CETU.

CTpoka cTaTyca — B CTPOKe BbIBOANTCS B TEKCTOBOM BUAE TEKYLLMI CTaTyC Nepeaaydu:

= join TX — BbINOJIHAETCS 3aNpOC Ha NPUCOELUHEHUNE K CETH,;

= join RX — npmném noaTeepxaeHus Ha 3anpocC NpUCoeinHeHns K CETH;

* joined — npucoenMHEHME K CETWU BbIMONHEHO YCNeWwHO (MKOoHKa «CeTb» MeHseT
CBOW CTaTyC);

= link TX — BbINONHAETCS 3anpoc B ceTb «Uplink»;

= link RX — npuém noateepxaeHms «Downlink»;

= link OK — pagnoobmeH 3aBepLumnncs ycnewHo;

= time-out — TanMayT oxuaaHung naketa «Downlink»;

= error — owmnbKa paamoodmeHa.

MKOHKa «AHTEHHa» — HaxoOWTCA HaA TUTY/bHbIM CTON6OM M aHMMaUMEN OTOb6paxaeT
MOMEHTbI Nepefaym 1 NpmemMa NakeTos.

TUTYNbHbLIN CTONG — HAXOAMUTCH B LEHTpe paboyero sKkpaHa. Ha Hem oTo6pakatoTcs
Ha3BaHWS BbIBOAMMBIX MapameTpoB. CneBa OT TUTYNbHOIO CTON6a BbIBOAUTCS MHPOPMauMa no
nepenave, CNpaBa OT TUTYJIbHOrO CToN6a MHGOPMaLMS MO Npuemy.
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MNapameTpbl NocnenHero nepefaHHOro TeCTEPOM NakeTa — CieBa OT TUTY/IbHOro cTonba
BbIBOANTCS MHOOPMaLMS CBEPXY BHU3 MO MOPSAKY:

= COUNT - obllee KONMYeCTBO nepefaHHbIx TecTepom naketos Uplink;

= UM - 3anac gemoaynsumm nocnegHero naketa Uplink;

= P — MOLWHOCTb NepefaTymMka TecTtepa ceTu;

= SF - Spread factor — nokasaTenb CKOPOCTK Nepenaydn nocnegHero naketa Uplink;
= FQ - yacToTa, Ha KOTOPOW Mpou3oLWIa NocaefHas nepenada naketa Uplink.

MapameTpbl NOCneaHEro NPUHATOrO TECTEPOM MaKeTa — CripaBa OT TUTYNIbHOrO CToN6a
BbIBOANTCS MHPOPMaLMsS CBEPXY BHM3 MO MOPSAKY:

= COUNT - obliee KOMYECTBO NMPUHATLIX TeCcTepoM naketos Downlink;

= DM - 3anac gemoaynauum nocnegHero naketa Downlink;

= RSS| - mowHoCTb nocnegHero naketa Downlink B abm;

= SF - Spread factor — nokasaTenb CKOPOCTW MNepefads MNOCAedHero mnakeTa
Downlink;

= FQ - yacToTa, Ha KOTOPOW Npou3oLWa NOCAeaHsa nepedaya naketa Downlink.

MKkoHKa «[lecoYHble Yacbl» — MHONKATOP aBTOMATUYECKOIO peXXiMa B NMPaBOM BEPXHEM
yrny gncnnes. Ecnv oHa ecTb, aBTOMaTUYECKNM PEXNM BKIKOYEH, €CJZIN HET — BbIKJTIOYEH.

3apsag 6aTtapen — oTobpaXKaeT TeKYLLMN CTaTyC 3apsfa akkyMynaTopa. [1pu KpUTHUYeCKoM
Pa3pPHKEHUN aKKYMyNaTOpPa MKOHKAa CTaHOBUTCS MyCTOW, HAaYMHAET MuUraTb, a TecTep W3LaéT
NepMOANYECKNIN 3BYKOBOW CUMHai. prMepHoe OCTaBLleecs BpeMsi paboThl Mpy 3TOM He 6onee
5 MUHYT, cnegyeT NPOM3BECTM 3apPAAKY aKKyMynaTopa.

OkHO npnéma Ne - B nepBoe MM BTOPOE MO CHETY OKHO 6bla NPUHAT nakeT «Downlinks.
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Bera TC-11/PykoBOACTBO MO 3KCMlyaTaumm

PABOYUN 3KPAH 3 — AUATPAMMbI RSSI CUTHANTA DOWNLINK ¥ 3AMACA
OEMOAYNAUNN CUTHAJTA UPLINK

Pabouunit akpaH 3 NO3BONISET MNONYYUTH CEAY IOy MHOOPMaUMIO:

= 3HadveHwe RSSI (Received signal strength indicator) — MOWHOCTb MPUHUMAEMOTO
curHana Downlink, Boipa>keHHasi B 4bm;

= 3anac gemoaynsumm UM nocnegHero nepepaHHoro naketa Uplink, Bbipa)keHHbIN
B Abm;

*  Hannyme NoTepPsIHHbIX MAKETOB. MNKOHKa

«AHTEHHa»

3HayeHue RSSI 3HayeHne UM B

B Abm nbm

- .

-: :

I' ..
Ovarpamma 4 :.:' Ounarpamma UM
RSSI ‘ (3amac
(MowHOCTb :_': AemMoaynaumm
;mrHa?'a ; :.-: curHana Uplink)

owhnlin s .

O6palllaeM BHMMaHME, 4YTO Ha 3KpaHe 3 He OTOo6paXkaeTca YpPOBeHb 3apsia
aKKyMynsTopa, M  HeT BO3MOXHOCTU  BK/IKOYUTBL/BBIKIOYNTL  AaBTOMATUYECKUM  PEXUM

TECTNPOBaAHUNA CETWU.

JleBags 4yacTb 3KpaHa oTo6paxaeT auarpammy RSSI, a B /1€BOM BeEpxHEM yray
noka3sblBaeTcs 3HaveHne RSSI ans nocnegHero npuHATOro naketa B Abm. [Npu nonyyeHnn HoBoro
nakeTa, rpaduK CABUraeTcs BAEBO, @ CTONOUK COOTBETCTBYIOWMIM NOCAEAHEMY MONYYEHHOMY
3HaYEHWIO MOABNSAETCH CNpaBa.
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MpaBas yacTb 3KpaHa OTObGpaXaeT AMarpamMmy 3amaca gemonynsuum naketa Uplink, a B
NpPaBOM BepPXHEM Yrfy MokasblBaeTcs 3HavyeHne UM ang nocnegHero nepefaHHoro naketa. Mpu
OTMNpaBKe HOBOro mMakeTa, rpaduk CcABMraeTcs BMPaBO, a CTONOMK COOTBETCTBYIOLMMN
nocnefHemMy NoayYeHHOMY 3HAYEHMIO NOSIBNSETCS CNeBa.

Ecnu paanoo6bmeH npollen ycrewHo 1 AaHHbIe NOJyYeHbl, TO CTONBUK Ha rpaduke 3anuT
6enbiM LUBETOM, €CNM PagMoobMeH He TMPOLWEN WA AaHHbIE He MOJyYeHbl, TO CTON6UMK

3alTPUXOBaH

MKOHKa «AHTEHHa» - B BUIE aHUMALMKM OTOBPAXKAET MOMEHTbI Mepenayun u npuemMa
MaKkeToB.
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HACTPOWKM

YTO6bl NEPENTN B MEHIO HACTPOEK HYXXHO BbI3BaTb MaBHOE MEHIO HaXXaTUEM Ha KHOMKY
«OK». KHonkamu «BneBo»/«BnpaBo» nepemellaTb Kypcop AN1a Bbi6opa 3Ha4yKa «HacTponkmu» u
CHOBa Ha)kaTb KHOMKY «OK». [10SBUTCS 3KpaH CO CANCKOM HaCTPOEK.

Bce HacTpomku coxpaHatoTca npu
OTKJIIOYEHUN NUTAHUS

JCTFOMTE
ADF
LEOF. MO SHMON4.

I'Iepemeu.l.eHme Mo MEHIO HACTPOEK — D‘E T ""-TF"_“:“'-TE: =
KHOMKK «BBepx»/«BHU3», usMeHeHune T]DI:'CITI;IH T
MapameTpoB — KHOMKM HE TOERK M. MKH.
«Bnpaso»/«Bneso» MNerog CEAZM

YacToTHbIM nNlaH — BbIGOP CTaHAapTa CeTKM YacToT. EUR — eBpomencKmMi 4acTOTHbIN
nnaH. RUS — poccuinckmin 4actoTHbIM nnaH, USER — NpoOn3BOSbHbLIM YaCTOTHbBIW MaH.

Hactpoutb USER — npu HaxaTun KHOMKK «BrpaBo»/«BneBo» NponCcxoamT nepexom Ha
LOMOJIHNTESIbHbBIV IKPaH, rAe MOXHO 334aTb MPOU3BOJIbHbBIN YaCTOTHbIM MNaH.

SKpaH BbIMSANT CNeayolmnm O6pa3oM:

Mone =08 aTENE CKMA lepemeLLerie no cnucky
napameTpoB — KHOMKWU «BBepx» u

«BHU3», BbIGOP NapameTpa — KHOMKM
m 3 : «BnpaBo»/«Bnepo», pefgakTMpoBaHue
ScTOoOTa ) BbI6PaHHOrO 3HaY€HUS — KHOMKMN

HYacToTa J3 - «BBepx» U «BHU3»

‘;ja-:.'r-:--r.a E':\::_: 52 MoAHATLCS Ha YPOBEHb BbILLE —
CKOFOCTE RXZ2 : KHonka «OK»
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[MPOM3BOJbHBIA YaCTOTHBIW MaaH OrpaHuyeH B Amana3oHe 860-960 Mlu. CkopocTb nmepenaymn
JaHHbIX (DR - data rate) ans BTOpoOro nprMemMHoro okHa (RX2) MoxeT npuHMMaTh 3HadyeHus ot 0
no 5, roe O cooTBeTCTBYET haKTOPy pacnpocTpaHeHus 12 (SF12).

ADR — nosBosgeT BKAOUYNTb WM BbIKIOYUTL aBTOMATUYECKYO MOACTPONKY CKOPOCTU
nepenayn gaHHbix (DR) ang naketa «Uplink» v ong nepBoro nNpuémMHOro okHa. Ha cKopocTb
nepenayn gaHHbIX BTOPOro npruémMHoro okHa napametp ADR He BnnseT.

CKop. No ymMony. — 3a4aéT CKOPOCTb Nepedadns AaHHbiXx Ans naketa «Uplink» n ang
NepBoro MpuéMHOro OKHa MNpu BblkKOYeHHOM napameTpe ADR 1 MOXeT BapbMpoBaTbhCH B
npegenax ot 0 pgo 5. Tlpm BkAo4eHHOM napameTpe ADR Ha 3ToM cKkopocTu 6yaer
NHULMNPOBATbLCS MepBas NOMbITKa MPUCOEANHUTHCS K CeTH.

3BYK YCTPOWCTBa — BKJIIOYEHME\BbIK/IIOYEHNE 3BYKOBbLIX CUIHaNOB TecTepa ceTu. BK/T —
BCE 3BYKOBbIE€ CUIHanbl BKAtOYEHbI. BbIK/T — BCe 3BYKOBbIE CUIHAMbI OTKOYEHDI.

Jlorotnn — oTo6paxeHne NorotTuna npu BKAOYEHUM ycTpomncTBa. BKJT — norotun wm
Bepcua MO oTobpaxaetcs, BbIK/1 — Hu norotun, HW Bepcua MO He oTobpaxarTcsd, cpasy
nosieasieTca pabouni akpaH 1.

ABTOBbIK/I. MWH — 33[aTb TaMayT Ha aBTOMAaTUYECKOE BLIK/HOYEHME TecTepa CeTWu.
TanmayT 3ajaeTcsd B MuHyTax oT 1 go 60 MuHyT. TamMayT nepe3anyCcKaeTcs KakAbli pa3 Ha
yKa3aHHOEe BpeMsi MpuW HaxXaTun Ha tobylo KHOMKY YyCTponcTBa. Ecnm HM oAHa KHOMKa
YCTPOWCTBa HE HaXMManacb, TO NO UCTEYEHUM TaMMayTa TeCcTep CETU NEPEXOAUT B PEXUM CHA
ON9 coXpaHeHus 3apaaa 6atapew.

CDyHKLI,VIFI ABTOBbLIK/IIOYEHNA OEAKTUBUPYETCA BO BpeEMA pa6OTbI yCTpOVICTBa B aBTOMaTN4Y€CKOM
pexmnme TeCTUpoBaHUA.

Mepumopn cBsi3M — 3a4aTb NeEPUOL AN aBTOMATUYECKOTO peXxmnmMa TecTupoBaHus. MNepuron
MOXeT UMeTb toboe 3HavyeHne oT 30 cekyHA A0 24 4acOB C TOYHOCTbIO A0 cekyHAabl. PopmaTt
OTOBPAXKEHWNS CNEeAYOWMI - YaCbl:MUHYTbI:CeKyHAbl. OAHO HaxaTne KHOMKKU «BnpaBo» yBennymT
CYETUMK Ha 1 cekyHay. Ecnu HaxkaTb KHOMKy «BrnpaBo» W yOepXumBaTb, CYETUMK HaAYHET
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yBeNnMYMBaThCca Ha 1 MuHyTy. ECnn yaepxuBaTb KHOMKY AOJblie 5 CekyHA, CYETUUK MUHYT
YCKOPUTCS 40 5 MUHYT 3a pa3 1 Tak ganee. [Nocne 3Havenums 24:00:00 cHoBa NOSIBUTCS 3HaYeHne
00:00:30. KHonka «BneBo» yMeHblUaeT 3Ha4YEHME CYHETUMKA aHANOTMYHbIM O6Pa3OM.

ABTOMATUYECKUWN PEXXUM TECTUPOBAHMUA

B aBTOMaTWM4YeCKOM pexmme TecTep 6yaeT OTNPaBfsTb 3anpochl aBTOMATUYECKM C
334aHHbIM B HaCTpOMKax MNepuoAOM, a TaKke MpU HaxaTUM Ha KHOMKy «Beepx». lMepuon
aBTOMaTUYECKMX 3aMpoOCOB He 6yAeT CABUraTbCA MPU MHULUMMPOBAHMM 3anpoca HaxaTuem
KHOMKK «Beepx». [lepnop MoxeT uMmeTb Ntoboe 3HadyeHue oT 30 cekyHA O 24 4acoB C
TOYHOCTbIO O CEKYH/AbI.

BKNKOUMTb AU BbIK/TIOYNTE aBTOMATUYECKUIM PEXMM MOXHO TOJbKO Ha paboumnx akpaHax 1 1 2. Ha
paboyeM aKpaHe 3 aBTOMaTUYECKMNA PEXMM PabOoTaeT, HO HE OTO6PaXKaeTCs MKOHKA «[leco4Hble
Yacbl» M HEBO3MOXXHO YMPaBAsTb UM.

YTO6blI MNepenTn B aBTOMATUHECKUA PEXUM, CHAeAyeT HaxaTb KHOMKy «Bepx» w
YOEPXMBAaTb B TeyeHme 1 CeKyHObl OO XapaKTEPHOro 3BYKOBOrO CUrHana u/vam mnosiBneHus
NKOHKW «[MecoyHble Yacbl». OTKAKOUYNTb aBTOMATUYECKUIM PEXMM MOXHO TEM XKE CMOCOBOM.

MepBbl 3aNpocC byAeT OCYLECTBAEH MO UCTEYEHNM 3a4aHHOIO B HACTPOMKax neproaa c
MOMEHTa BKJIIOYEHNS PEXMMA.

CDyHKLI,I/IFI HeE ABJIAEeTCA 3HepFOHe3aBVICl/IMOI;I, npn cneaytouem BKIKYEHNN TECTEPa CETU
CI)yHKLl,I/Iﬂ 6y,D,eT OTKJIKOYEHa. CDyHKLI,VIFI ABTOBbLIK/TIOYEHNA OTK/IKOYaEeTCd Ha BpeEM4A pa6OTbI
AdBTOMAaTUYECKOIO peXmnma TeCTUpPOBaHNA.

NHOOPMALNA

YTO6bI NepenTn B pasaen ¢ MHGOPMaLMEN HY)KHO BbI3BaTb MaBHOE MEHIO Ha)KaTUeM Ha
kHonky «OK». KHonkamu «BneBo»/«BnpaBo» nepemewatb Kypcop Ans Bblbopa 3Hauka
«MHPOopMaumsa» 1 CHOBa HaxkaTb KHOMKY «OK». [MogBUTCA 3KpaH CO CMUCKOM UAEHTUPUKATOPOB
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TecTepa CeTU Ans perncrpaumm ero B cetu. KHomku «Bneso»/«BrnpaBo» no3BonsT nuctaThb
CTpaHuLbl pa3gena «MHPpopmaLma», KOTOpbIE BKIOYAIOT B CEHS:

= DevEui, DevAddr,

=  AppEui, AppKey,

= NwkSKey, AppSKey,

" W Ha nocnegHen CTpaHuLe OTo6parkaeTCcs Ha3BaHMe YCTPOMCTBa, ¢upma-
NPOW3BOAUTENb U BEPCUS MPOLLMBKM.

BbIKJTKOYEHWE

YTO6bl MNepeBecTV TecTep CeTU B PEXUM MOHMXKEHHOrO 3SHePronoTpebneHuns, He
LOXMIASCh aBTOBbIKNOYEHUS, HEOOXOANMMO B MEHIO HAaCTPOEK BblI6PaTb 3HAYOK «BbIKMIOUNTBY U
HaxaTb «OK» nnbo HaaTb U yOepXMBaTb KHOMKY «BHW3» (6bICTPOE BbIKIIOYEHME). Takum
06pPa3oM, MOXHO BbIKNOUYNTL TECTEP B IIO6OE BPEMS, [aXKe MPU BKIIOYEHHOM aBTOMaTUYECKOM
pexxrume TeCTUPOBAHMS.

3APAAKA AKKYMVYJIATOPA

YCTPOMCTBO OCHaLLEHO aKKymMmynssiTopoM. [lpu noakntoveHnn K mMmkpo USB 3apsioka
aKKYMYNsiTOpa HayMHaeTCsl aBTOMATUYECKM, HE3ABUCKMMO OT TOrO BKJKOYEHO WM BbIKIKOYEHO
YCTPOMCTBO. KpomMe TOro, eciam yCTPOWCTBO BKJIOYEHO, MPOLECC 3apsha OTobpaxaeTcs Ha
aucniee B BUAE aHMMALMKM UKOHKM aKKYMYyASTOpa, €MKOCTb KOTOPOrO YBEANYMBAETCS CO
BpeMeHeM. YCTPONCTBO MOXET UCMOb30BaTbCS B MPOLECCE 3apsaKm.

OBHOBJIEHWME MPOLUNBKHA

O6HoBNeHNe Nporpammsbl (MPOLUMBKM) TeCTeEpa CETK OcyllecTBaseTcs Yepe3 mmkpo USB
MopT C MCNosb3oBaHMEM KoHdurypatopa - «Vega LoRaWAN configurator». KoHdurypatop
MOXHO CKavaTb C calTa http://iotvega.com/ B pasznene CodpT. Pain NPOWMBKM MOXHO CKavaTb
Ha CTpaHuLe NMpoayKTa — TecTep ceTu.

1. CkayaTb 1 pa3apxmBMPOBaTb KOHOUIYpPaATOP B NarkKy.
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2. 3anyctutb «Vega LoRaWAN configurator». OTKpoeTCcs OKHO KOHbUrypaTopa, Bbi6paTh
BKkNaaky «MHdopMauma».

£) Bera LoRaWAN xondurypatop o[ [ 3]
B E a a Inldopraws | LoRaHacrpoiiu Lorawan | $fBera cu-11 Stsbic| Russian ¥
A B €O N 0T fae ans ASP Havvsie ans OTAA
Pex
= = Device address: Device EUL:
Appiication session key: Appiication EUL:

Monens ycTpoiicTea
Network session key: Application key:
Bera C1-11

Wridopmauns 06 ycTpoiicTse WrdopmaLsn o ceTi
Frioaxmowmses

Moaens ycTpoiicTsa:
Bpems ycrpoiictsa (UTC):
Bepaa M10:

XOTRAOWMTECA CTaTyC NpUCORAMHEHMA:
Device address:

3406H0BMTS NpowmeKy (e)NpucoeanHTses K ceTi

Q¥ Monyunts HacTpoiiku

 TpueHITS HaCTOVIKNM

3. Haxatb kHOMKy «O6HOBUTb MPOLUMBKY». [1OSBUTCS OKHO C BOMPOCOM «YCTPOWCTBO
eule He nogknoyeHo. OBHOBUTL MPOLUMBKY MOCAe NOAKAOYeHUa?». BoibpaTh «Yes» U ykasaTb
nyTb K Ganny MCXOAHOrO KOAa MpOrpaMmsbl (MPOLUMBKKM), KOTOPBIN AOMKEH UMETb paclUMpeHmne
*

vbf

£} YcTpoiicTeo He noakao4eHo lﬁ

"0' YcTpoiicTeo eule He noakntoyeHo. OBHOBMTE NPOLLKMEKY NOCAE NOAKNIOYEHNAT

‘ Yes ) \ No

4. NoaknounTh TECTEP CETU K MEPCOHANbHOMY KOMMbOTEPY Yepes USB mopT m BKAOYUTL
Tectep ceTtu. [lo BKAOYEHWIO TecTepa 3amnyCcKaeTcsd MporpamMmma 3arpys3vmk (mporpamma
OBHOBMEHNS MPOLUMBKM), KOTOPAs MOKa3sblBaeT CBOK aKTUBHOCTb HaAMucbio «BOOT».
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5. lNoka aKkTMBeH 3arpy34umk (moka otobpaxkaetcs Haannuch «BOOT» Ha aucnnee Tectepa)
HeO6XoOMMO HaxkaTb KHoMky «[logkntoumtbcs» B nporpamme «Vega LoRaWAN configurator».
HauHeTcs 3arpy3ka danna npolwmsku. [pouecc 3arpy3km oTobpaXkaeTcs U B KOHGUrypaTope v
Ha aucnnee TecTepa ceTu. 1o OKOHYaHUM MpoLEecca 3arpy3ku TecTep ceTn cpasy 3anyCcTmuTcs
nofa yrnpaeneHnem 06HOBAEHHOM MPOrpPaMMbl.

PROGRAMM 69%
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5 MPABUNA XPAHEHNA N TPAHCINMOPTUPOBAHNA

TecTepbl ceTnt BETA TC-11 AOMKHbI XpaHUTbCS B 3aBOACKOWM yMaKOBKe B OTan/IMBaeMbIX
nometleHmsx npun Temnepatype ot +5°C o +40°C 1 OTHOCUTENbHOW BNaXXHOCTU He 60/ee 85%.

TpaHCcnopTUPOBaHWeE TECTEPOB AOMYCKAETCA B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB Ha
nobble paccTodHMsa Npu TemnepaType oT -40°C no +85°C.
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6 KOMIIJIEKT MOCTABKW

TecTep ceTy MOCTaBASETCS B CAeAyoLWen KOMMIeKTauUmm:
Tectep cetT BETATC-11 — 1 wr.
BUHT — 4 wr.

[MacnopTt — 1 WT.
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7 TAPAHTUMNHDBIE OBA3ATE/IbCTBA

[@apaHTUMHbBIN CPOK Ha YCTPOWCTBO COCTaBASAET 5 eT CO AHA NPOAAXKMN.

M3rotoBuTenb 06513aH NpPefoCTaBUTb YCNYrM MO PEMOHTY WUAM 3aMEHUTb Bbillefllee U3
CTPOS YCTPOWCTBO B T€YEHME BCErO rapaHTUMHOIO CPOKa.

MoTpebutenb 06g3aH cobMOAaTb YCIOBMS U NpaBuia TPAHCMOPTUPOBAHUS, XPaHEHWS 1
3KCMyaTaumm, yKasaHHble B JaHHOM PyKOBOACTBE MOJb30OBaTENS.

[apaHTUIMHbIE 06s3aTeNbCTBa HE PACMPOCTPAHSIIOTCS:
- Ha 2NEMEHTbI MUTaHUS;

- Ha YCTPOWCTBa C MeXaHUYECKMMMU, INEKTPUYECKMMIN U/UAN UHBIMN MOBPEXAEHNIMU W
nedeKkTaMy, BO3HUKLWWMKU MNPU  HaPYLEHUW YCNOBWIM TPAHCMOPTUPOBAHUS, XPaHEHUS U
aKCnyaTaumu;

- Ha YCTPOWMCTBA CO CleAaMm PEMOHTA BHE CEPBUCHOIO LIEHTPA U3rOTOBUTENS;

- Ha YCTPOWCTBA CO CnefaMm OKUCIEHUS WA APYTUX MPU3HAKOB NOMNaaaHus XUAKOCTEN B
Kopnyc v3nenus.

MpY BO3HWMKHOBEHWM FAPAHTUNHOIO Clyyast, CleayeT 06paTUTbCS B CEPBUCHBIN LIEHTP MO
afpecy:

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

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