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1 OMMNCAHWE U NPUHUWM PABOTDI

Tectep cetn BETA TC-12

TECTMPOBAHUA ceTeN CTaHAapTa

pPa3BopavynBaHNnN U HaCTpOVIKe

npenHasHa4vyeH ang

LoRaWAN npwu nx

TecTep AenaeT cneumanbHbI 3anpoc B ceTb (NakeT «Uplink»), Ha KOTopbIM nony4YaeT
noatTeepxaeHue (naket «Downlink»).

TecTep MOXeT NPefOoCTaBAATb Pa3NNYHYO MHGOPMaLMIO O paboTe CeTu:

YyacToTa curHana «Uplink» - yacToTa, Ha KOTOPOWM OTMNpPaB/EH 3aMpocC B ceTb (MIL);
4YacToTa curHana «Downlink» - 4aCcToTa, Ha KOTOPOM MONYYEHO NOATBEPKAEHME N3
ceTtun (Mlu);

SF (spread factor) - KoaddUUMEHT onpeaenstolnii CKOPOCTb Nepenayn AaHHbIX
curHana «Uplink» n «Downlink»;

MOLLHOCTb NnepefaTymka Tectepa cetn (abm);

KOJINYECTBO BbIMNO/IHEHHbIX 3aMPOCOB B CETh;
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&) i i conwr Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

= RSSI (Received signal strength indicator) — MOWHOCTb NPUHUMAEMOrO CUrHanNa
«Downlink» (abm);

"  HOMEp OKHa, B KOTOPOE 6bINO MPUHATO NOATBEPXKAEHME U3 ceTn (1 nnm 2);

= UDM (Uplink demodulation margin) — 3anac gemoaynaumm 6a3oBOM CTaHLMEN
CWrHana Tectepa cetu (nanee no tekcty UM);

= DDM (Downlink demodulation margin) — 3anac geMoaynsumm TeCTepoM CeTU
curHana 6a3oBoV CTaHUMKM (anee no Tekcty DM);

= PER (packet error rate) — OTHOLWEHME KONMYECTBA MPUHSATbIX MAaKETOB K KOMNYECTBY
nepenaHHbIX B MPOLEHTaXx;

" KOMMYECTBO 6a30BbIX CTAHLUMI, KOTOPbIE BUANT TECTEP CETU.

Takxe TecTep MOXeT NpeaoCTaBNATb MHGOPMALMIO C HABUTALMOHHbIX CMYTHUKOB:

= KONMYecCTBO BUAUMBIX CryTHMKOB GPS n IMTOHACC;

= LAT/LON - wnpoTa / [onrota — KOOPANHATbI MECTOMOJIOXEHMUA TECTEPA;

= UTC - Tekyllee BpeMs CO CMYTHUKOB;

= ALT - BbICOTa HaZ YpPOBHEM MOpPS;

= SATU - KOAM4eCcTBO CMYTHWKOB, MO KOTOPbIM Oblla MOJyYeHa HaBUrauMoHHas
nHdopmMauus;

= HDOP - kpuTepuit TOYHOCTM ONpeaeneHns KoOopanHaT;

"  KayecCTBO HABMIaLMOHHOIO CUrHana.

[MnTaHMe TecTepa OCYLLECTBASETCA OT NEepPe3apiKAEMOro akKyMyaTopa EMKOCTbO 550
MAUY, Ha KOTOPOM TecTep MOXET paboTaTb A0 16 YacoB NMpw BbiKtOYEHHOM NpueMHuke THCC, n
00 7 4aCOB NPU BKJIKOYEHHOM.

HacTpaunBaeTcsa TecTep Yyepe3 CO6CTBEHHbIN MHTepdenc «HacTpomKm».
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2 TEXHWYECKUE XAPAKTEPUCTUKHU

OCHOBHbIe
Juana3oH pabounx TemnepaTyp -40..+85°C
Oducnnen OLED, 1,3"
USB-nopT micro-USB, 5 B, 500 mA
LoRaWAN

Knacc yctponctea LoORaWAN

A

KonnyecTtBo nogaepxmBaemMbix kaHanos LoRaWAN

He meHee 16

Twn aHTeHHbl LORa BHYTPEHHSS
YyBCTBUTENBHOCTb -138 nbm
JanbHOCTb pagmMoCBsA3M B MNOTHOM FOPOACKOM 3aCTPOMKE 0O 5 KM
JanbHOCTb paAnoCBA3M B CEIbCKON MECTHOCTH 00 15 km

BbixogHas MOLWHOCTb nepegaTtymka

0o 100 mBT (HacTpamnBaeTcs)

’HCC
YyBCTBUTENbHOCTb HAaBUraLLMOHHOIO MPUEMHMKA, HE MeHee -160 nbm
Twun aHTeHHb THCC BHYTPEHHAS
MutaHune
EMKOCTb BCTPOEHHOIr 0 akkKyMynsTopa 550 MAY
Kopnyc
CTteneHb 3alnTbl Kopnyca P64

Pasmepsbl kopnyca

90 x 52 x 31 mm
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HakaTb KHOMKY
OK

Jdoxpatbcs
3arpysKu
YyCTPOWCTBA

Ha)xaTb KHOMKY
«BneBo» anga
nepektoyYeHms
3KpaHa

KonunyecTtBO
6a30BbIX
CTaHuum

3anac gemoaynaumm B
Abm naketa Uplink

Bera TC-12 / PykoBOACTBO MO aKCMyaTaumm

Ha>kaTb KHOMKY
«BBepx»:

lNepBoe
HaXkxaTne —
npucoegmHeHue
K CeTu, BTopoe —
TECT CeTun

MpoueHT
yCreLHbIX
nepenay

3anac gemoaynsiuum B
Abm naketa Downlink

O O

HeT cBa3u / HeT
OaHHbIX

PER 80-100 mmmp
5-10

PER 0-40 05
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MHTEP®ENC NMNONIb3OBATENA

TecTep ceTu OCHaLLEH KHOMKaMK ynpasneHus, 3sykomsnydatenem n OLED ancnneem.
Kakpoe HaxaTme Ha KHOMKY COMPOBOXAAETCH 3BYKOBbIM CUIHANIOM, €CIN HE BbIK/IIOYEH 3BYK
yCTPOWCTBA.

YT06bI BbI3BATb M1aBHOE MEHIO, HY)KHO Ha)kaTb KHOMKY «OK» Npu BKIKOYEHHOM YCTPOMNCTBE.
MeHIo NOSBUTCS, HE3aBUCKMMO OT TOTO, YTO 6610 Ha 3KPaHe A0 HaXXaTus KHOTMKMN.

NHdopmauums BbikntoueHue

Pa6oune skpaHbl

3apsan 6aTapeun

HacTpoiku

KHomkn «BnpaBo» 1 «BneBo» MCnonb3yoTcsd Aas nepemeLleHns no meHto. ng Boibopa
aNIeMeHTa MeHIo cneflyeT HaxaTb KHOMKy «OK». MeHto BK/toYaeT B cebs cneaytoline 31eMeHTbl:

Pa6ouune akpaHbl — 3KpaHbl C MOAHOM MHOPMaLIMeEN O paboTe B CETU.

HacTpouKku — aKpaH HaCcTpoeK TecTepa.

NHdopmMaums — COAEPXKUT KIOUU U MAEHTUPUKATOPDLI TECTEPA.

BbikntoyeHne — nepeBos yCTPONCTBA B PEXMM MOHMKEHHOrO SHEPronoTpebaeHNs.

3apag 6aTapeu — MHAMKATOP 3apsaa akKyMynaTopa.
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PABOYUIN DKPAH 1 - 3AMAC JEMOAYNALUN CUTHANTOB UPLINK M DOWNLINK

[Mocne BKAOYEHUS Ha 3KpaHe oTobparkaeTcs Paboumi skpaH 2. [NepeknoyeHne Mmexay
3KpPaHaMM OCYLLLECTBASETCS C MOMOLLbIO KHOMOK «BneBo» 1 «BnpaBo». B npoLecce TecTMpoBaHus
Mexay HAMKW MOXHO CBOBOAHO NMepemellaThcs, YTob6bl MOAYy4nMTb 60/1ee NOAHYI0 NHPOPMaUMIO O
ceTun.

MMepBbll PaboOYMN 3KPaH MOXHO BbI3BaTb, HaXaB KHOMKY «BneBo» mocne BKIOYEHWS
ycTponcTtBa. [Mpy 3TOM faHHble Ha HEM O6HyneHbl. Paboumn askpaH 1 nmo3BonseT noayymTb
cnenytoLlyto MHGopMaLUmio:

=  KonnyecTBO 6a30BbIX CTaHLMIM B 30HE BUAMMOCTW TECTepa,

= KoaddumumeHT PER — MpoueHT ycnelHbIX nepenav;

= [lnarpamMmebl 3anaca AeEMoaynsaunm n YncneHHole 3HaveHne UM n DM nocnegHero
ceaHca CBs3M.

MpoueHT ycnewwHbIX
nepepay

3apsp 6aTapen

KonuyecTtBO
6a30BbIX CTaHLUUA

DM - 3anac gemoaynsauum Downlink

MkoHka «ba3oBas
CTaHLUUa»

UM - 3anac gemopynaummn Uplink
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3anac gemoaynaummn 37O LieNloe NOJIOXUTENbHOE YMCNO, oTo6paxaemoe B AbM, ykasbiBatouee
HACKOJIbKO MPUHSATbIA CUTHAN Bbille YPOBHSA Nopora geMoaynsaumm. 3HadeHne «0» o3HavyaeT, YTo
nakeT 6bIn NPUHAT Ha AHe aemoaynaumm (0 agbm), Toraa Kak, Hanpumep, 3HadeHne «20» o3Havaer,
YTO MakeT 6611 MpUHAT Ha 20 ABM BbiLe NOpOra AeMOAYNALMN.

otr0a05 CB$3b Ha rpaHy o6pbiBa, HECTabWIbHAsA CBSI3b C CETbIO
oT 50010 [MorpaHnyHas 30Ha, CTabuabHasa CBsI3b HE rapaHTVPOBaHa
6onbLue 10 XOpOoLnN ypOBEHb CUTHaNa, YBEPEHHAN CBS3b

MKoHKa «6a3oBas CTaHUMUSA» - B BUAE aHMMaALMKM OTO6paaeT aKTUBHOCTb MPOLIeCCa
pagnoobmMeHa. AHMMaLIMS NPOOO/IKAETCA 4O TeX MNop, NOKa He NPUHATO NOATBEPKAEHNE UM He
WNCTEK TarmMmayT OKHa NMpuréma.

KonnuyecTBo 6a30BbiX CTaHUMIN - OTOBPAXKAETCH KONMYECTBO 6a30BbIX CTAHLMI, KOTOpPbIE
YCMeLwHO NONyYnIM NOCNedHUNIA NakeT OT TecTepa CeTu.

MpoueHT ycnewHbix nepenay — koaddumumeHT PER (Packet error rate) BblumcnseTcs Kak
OTHOLWIEHME KONMYECTBA MPUHSTbIX TECTEPOM MOATBEPKAEHNM OT CEeTU K OBLEMY KONUYECTBY
3aNpPOCOB, BbIPaXXeHHOEe B MpoLleHTax. MoxeT BapbMpoBaThcs OT O (He NpPUWAO HUM OOHOro
noaTeepxaeHua N6o PER meHbLLe 1% 1 npoun3oLwno okpyrieHune oo uenbix) 0o 100% (konnyectso
NOATBEPXAEHNIM PAaBHO KONMYECTBY 3anpOCOB).

3apsapg 6aTapen — oTO6paXKaeT TEKYLLMNA CTaTyC 3apsaa akkyMynsTopa. [Mpr KpUTUYeCKoM
paspsae akKyMyngTopa MKOHKa CTaHOBUTCA MYCTOW, HayMHAeT Muratb, a TecTep MW34aeT
nepmnoanYecKnii 3ByKOBOM curHa. NprnmMmepHoe ocTaBlleecs Bpemsi paboTbl MPM 3TOM He 6onee 5
MWHYT, CnefyeT NPOMn3BECTU 3aPALKY aKKYMYIITOPa

Mpn NepBOM HaXaTuW Ha KHOMKY «BBepx» TecTep oTnpasnseT B CeTb 3anpoc Ha
npucoeanHeHMe K CeTu (fanee join-3anpoc), KOTOpbIN OTobpaxaeTcs Ha Anarpamme UM (Uplink
demodulation margin) Kak 3aWTPUXOBaHHbIN CTON6UK. [1pV yAaYHOM NPUCOEANHEHUN K CETU Ha
anarpamme DM (Downlink demodulation margin) nosBnTCS 3anONHEHHbIN CTONBUK.
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YpayHoe npucoeanHeHme K

CETU — 3aMNOJIHEHHbIN CTONBUK

Join-3anpoc, oTo6paxaeTcs
KaK 3alUTPUXOBAHHbINA CTONBUK

Mpwn Heyga4yHOW MOMbITKE Ha Anarpamme DM Takxe NOSIBUTCS 3alUTPUXOBAHHbIN CTONBUK.
Bcero TecTep cetu npeanpuUHMMaET TPU NOMbITKU NPUCOEAUHUTBLCS K CETH.

Tpu HeyaauHble
MOMbITKU
MPUCOEANHNTBLCA K
cetn

[Mocne ycnewHoro npucoeavHeHns K CETU MOXXHO MPUCTYMNaTb K TECTUPOBAHUIO CETW.
EcTb oBa cnocoba: py4HOM 1 aBTOMaTUYECKUI. B nepBOM Crydae TecTep ceTn OTnpaBaseT 3anpoc
Uplink B ceTb Npu KaxAOM Ha)kaTUM Ha KHOMKY «BBepx». B aBTOMaTnyeckoM pexmme TecTep
OyneT OTNPaBAATb 3aMPOChl CAMOCTOSATENBHO C 33[aHHbIM B HACTPOWMKAX MEPUOLOM, @ TaKXKe Npu
HaXaTWWM Ha KHOMKY «BBepx».

MNKkoHka «P» — MHONKATOP aBTOMATUYECKOIro pexXxmMa HaxognTcCqa BO3NIE MKOHKKN «ba3oBas
CTaHuua». Ecnm oHa eCTb, aBTOMaTUYECKNM PEXNM BKIOYEH, €CJZI HET — BbIKJTIOYEH.
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MkoHka «GPS»

1 |PER 100 E-j

Onarpamma DM

Onarpamma UM

MKoHKka «P»

Ouarpammbl DM n UM - cTpenka Yyka3blBaeT HampaBieHne pacnpoCTpaHeHus
pafnoCurHana, a AMarpamma OToOpaxaeT NCTOPUIO ero M3MeHeHMs. YPOBEHb KaXKAOro CTONIOMKA
OnarpaMmMbl  OTO6paXkaeT 3amac AeMOAYNSALMM  KOHKpeTHOro naketa. Cambll mocnegHumn
(HenaBHWIN) paonoO6bMeH OTOBPaXKaeTCst Ha CTON6MKE, PACTIONOXKEHHOM PSAOM CO CTpenkon. Ha
CaMON CTpe/ike BbIBOAMTCS YUCIEHHOE 3HayeHue 3anaca Aemonynaumm B Abm  camoro
nocnefHero pagnoobmeHa. B mpouecce BbIMONHEHWS] HOBbIX Mepeaad, AMarpaMmma CABUraeTcs
BMpaBo.

MkoHka «GPS» - HaMKaTop OYHKLUMM onpefeneHs KOOPAMHAT MO CNYTHUKAM, HAXOONTCS
B BEPXHEM MpaBoM yrny. Ecnm oHa ecTb, GyHKUMS OnpeaeneHns KoopanHaT BKOYEHa, €ClU HET
— BbIK/IIOYEHa.

B cnyyae ecnu paiMoo6bMeH He NpoLUEeN UK AaHHbIE HE MONYyYeHbl, HanprMep, Npon3oLnia
owmnbKa BO BpeMs NMpMemMa UM UCTEKIO BPEMS OKHa MpMemMa NoATBEPXKAEHNS, TO OTObpaXaeTcs
3aLUTPUXOBAHHbIN CTONBUK (CTONGUK HE MMEET YPOBHS U 3aHUMAET BCIO aMnIUTyay rpaduka).

1 Pesunana N2 01 o1 16.11.2018



BE2a

A B coon ol T Bera TC-12 / PykoBOACTBO MO 3KCMayaTaumm

PABOYNN SKPAH 2 - NOAPOBHAS MHO®OPMALMA O CETU

Pa6ounii aKpaH 2 NO3BOASET MOAYYMTb Cleayolyo MHGOopMaLMIO:

= KoadpodpumumeHT PER — NpoueHT ycneLwHbix nepenay;

»  KonumyecTtBo 6a30Bbix cTaHUni (BC);

= CTraTyC perncrpaumm B CETU;

=  KonunyecTBo NnepefaHHbix TecTepoM nakeToB - COUNT;

»  3anac gemoayndumm UM, mowHocTb P, 6utpent SF n yactota FQ nocnegHero
nepenaHHoro rnakeTa;

* HoMmep OKHa npuema nocnegHero NoATBepxaeHus - slot;

=  KonnyecTBO NpUHATLIX 6a30oBOM CTaHuUMen nakeToB - COUNT;

» 3anac gemogynsumm DM, yposeHb curHana RSSI, 6utpent SF n vactoTta FQ
nocnenHero NPUHATOro NakeTa.

MpouEeHT ycneLwHbIX MKoHKa

NKoHka «P» MkoHka «GPS»
nepepay «AHTEHHa»

N

MkoHka «CeTb» 3apsan 6aTapeun

Q=

0
|_'T'.

Crpoka ctaTyca o AR OKHO npuéma Ne
LI =38 COUNT 12 num
MapameTpbl JEm YRR | IM/DM SR == <l MapameTpb
nocneHero 4Bm CBE PIRESST JEE=C N ML rocnearero
nepeaaHHoOro |'|I Im l-T SF 18 r MPUHATOro
i’

TEeCTepOM MNakKeTa F Q

l_L"

TECTEPOM MaKeTa

i\

TuTynbHBIN CTONG

B oTanume ot ocTtanbHbIxX 3KPaHOB, pa6qu17| SKpaH 2 BbIBOOUT I/IHCbOpMaLI,VIIO TOJIbKO O NOCNEQHEM

ceaHce CBA3U. HakomnneHHbIMKY AaHHbIMU 34eCh SBAgeTCsS KoadduumeHT PER 1 obliee KONMYecTBO
NPUHATLIX/NepeaaHHbIX MaKeTOB.
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MpoueHT ycnewHsbix nepegay — koaddbumumeHT PER (Packet error rate) BblumcnseTcs kak
OTHOLUEHME KOMNYECTBA MPUHATbIX TECTEPOM MOATBEPXKAEHUM OT CETU K OBLLEMY KONMYECTBY
3aMpoCOB, BblpaXeHHOe B MpoLueHTax. MoxeT BapbMpoBaTbcs OoT O (He MNPUWNO HWU OOHOro
noaTeepxxaeHns 6o PER meHbLue 1% 1 npon3owno okpyrneHme o uenbix) 4o 100% (konmyectso
NOATBEPXAEHNIM PAaBHO KONMYECTBY 3anpOCOB).

MkoHka «CeTb» - MMeeT ABa COCTOsIHWUS: B ceTu (joined) / He B ceTu (unjoined). Pagom ¢
NKOHKOM LIMdpOBOE NOJIE, B KOTOPOM OTOBPaXKaeTCs MPUEMHasA CMOCOBHOCTb CETH, - KONMYECTBO
6a30BbIX CTaHLMN, KOTOPbIE YCMELWHO NOAYYMIN NOCAeAHNIM NaKeT OT TecTepa CeTH.

CTpokKa cTaTyca — B CTPOKE BbIBOAMTCS B TEKCTOBOM BUAE TEKYLLMIA CTAaTyC Nnepenayn:

= join TX — BbINOJMIHAETCSH 3anNpOC Ha NPUCOENHEHUE K CETU;

= join RX — NpréMm NoATBEPXKAEHWNS Ha 3aNPOC NPUCOEANHEHUS K CETH,;

= joined — NpucoeaMHeHMe K CETU BbIMOJHEHO YCMeWHO (MKOHKa «CeTb» MeHseT
CBOW CTaTyC);

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

= link RX — npném noateepxxaeHus «Downlink»;

= link OK — paanoo6bmeH 3aBepLUMICS YCMELWHO;

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

= error — owmnbKa paanoobmeHa.

MapameTpbl NnocnegHero nepefaHHOro TeCTEPOM NakeTa — C/1eBa OT TUTYJ/IbHOMO CTON6a
BbIBOAMUTCS MHOOPMALMSA CBEPXY BHM3 MO MOPSAKY:

= COUNT - obLiee KONNMYeCTBO NepeaaHHbix TecTepom naketos Uplink;

= UM - 3anac gemoaynsumm nocnegHero naketa Uplink;

= P — MOWHOCTb NepefaTymka Tectepa ceTu;

= SF - Spread factor — nokasaTenb CKOpPOCTM Nepefayvm nocnegHero naketa Uplink;
=  FQ - yvacToTa, Ha KOTOPOW NPOU3OoLLNa NocneaHas nepefada naketa Uplink.

TUTYNbHBIA CTONG — HAaxXxOAWUTCS B LIEHTpPe paboyero akpaHa. Ha Hem oTo6pakatoTcs
Ha3BaHWS BbIBOAMMbIX NapameTpoB. Cneea OT TUTYAbHOIO CTON6a BbIBOAUTCA MHbOPMAaLME MO
nepefade, cnpaBa OT TUTY/IbHOIO CTON6a MHOOPMaLIMS MO NPUEMY.
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MapameTpbl NOCNeQHEro NPUHATOrO TECTEPOM MaKeTa — CrpaBa OT TUTYJIbHOrO CcTon6a
BbIBOANTCS MHGOPMALMSA CBEPXY BHW3 MO NMOPSAKY:

= COUNT - obLiee KONMYeCTBO NPUHSTLIX TecTepom nakeTos Downlink;

= DM - 3anac gemoaynsaumm nocnegHero naketa Downlink;

= RSSI| - MowHOCTbL NocnenHero naketa Downlink B Abm;

= SF - Spread factor — nokasaTenb CKOPOCTW Mepefadn MnOoCNefHero nakeTa
Downlink;

= FQ -yacTOTa, Ha KOTOPOW NpouM3oLLIa NOCAeOHsS Nepedada nakeTa Downlink.

MKOHKa «AHTEHHa» — HaxXOAMUTCS Had TUTY/bHbIM CTON6OM K aHMMaLMEN OTobpaxaeT
MOMEHTbI Nepenayn n npnemMa NnakeTos.

MkoHka «P» - MHONKATOP aBTOMATUYECKOIo pPeXnMMa HaxodanTCa BO3/1E UMKOHKU
«AHTeHHa». Ecnm oHa ecTb, aBTOMATUYECKUIA PEeXUM BKTIOYEH, €CJZI HET — BbIKJ/TIOYEH.

MkoHKa «GPS» - nhamnkatop dyHKLMM onpeaeneHmns KOOpAMHaT NO CNYTHWKAM, HaXOAMTCS
B BEpPXHEM MNpaBoOM yriy. ECnm oHa ecTb, QYHKLNS onpeneneHns KoopanHaT BKoYeHa, ec/inm HeT
— BbIK/HOYEHa.

3apsp 6aTapen — oTOb6paXKaeT TEKYLLMA CTaTyC 3apsaa akkyMynsTopa. [py KpUTUYeCKoM
Pa3PHKEHUN aKKYMyNaTOpa MKOHKA CTAaHOBWUTCA MyCTOW, HAaYyMHAET MUraTb, a TecTep W3OaéT
nepuoanYecKknii 3ByKoBom curHan. lNprumMmepHoe ocTaBslleecs Bpemsi paboTbl MPU 3TOM He 60onee 5
MWHYT, cnefyeT NPOM3BECTM 3aPAAKY aKKYMYASTOPA.

OkHo npunéma N2 - B mepBoOe UM BTOPOE NO CHETY OKHO 6b1a1 MpUHAT nakeT «Downlink».
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N BE=23

A B C O n W T

PABOYUNN SKPAH 3 — ANATPAMMbI RSSI CUTHATA DOWNLINK U 3AMACA

OEMOAYIAUNU CUTHANA UPLINK

Pa6ounin akpaH 3 MO3BONSET MONYUYUTb CNEAYIOLLYIO MHOOPMALMIO:

* 3HadveHue RSSI (Received signal strength indicator) — MOWHOCTb NPUHUMAEMOrO

curHana Downlink, BbipaxeHHas B Abm;

»  3anac gemoaynsaumn UM nocnegHero nepenaHHoro naketa Uplink, BolpaXeHHbIN B

nbm;
u Hanw—me I"IOTepFIHHbIX MNaKeTOB.

MKoHKa «AHTEHHa» MKoHKa «P»

3HauyeHue RSSI
B AbM

Onarpamma

RSSI

(MolHOCTb

CUrHana
Downlink)

3HayeHue UM B
nbm

Onarpamma UM
(3anac
AeMopynsunm
curHana Uplink)

ObpallaeM BHUMaHMe, YTO Ha SKpaHe 3 He OTOBPaXXaeTCs YPOBEHb 3apsiia akKyMynasaTopa,
N HeT MHAMKaTOopa QYHKUMK onpeaeneHns KOOPAMHAT NO CNyTHUKAM. DTO HUKAK He BAUSIET Ha

pPaboTy JaHHOW QYHKLMU.

JleBasi yacTb aKpaHa oTobpaxaeT anarpammy RSSI, a B TeBOM BEPXHEM YTy MOKA3bIBAETCS
3Ha4veHwue RSSI ang nocnegHero NPMHATOro NakeTa B AbM. Mpuy Noay4YeHN HOBOMO NMakeTa, rpaduk
CABWraeTCcs BMIEBO, a CTONGUK COOTBETCTBYIOWMA MOCAEAHEMY MONYYEHHOMY 3HAYeHMIO

NMnoABNIAETCA CnpaBa.
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lMpaBas yacTb 3KpaHa OTOb6paXKaeT AnarpaMmmy 3amaca gemoaynaumm naketa Uplink, a B
MpaBOM BEPXHEM Yy MOKasblBAaETCS 3HavyeHne UM gns mocnegHero nepefgaHHoOro naketa. [pu
OTMpaBKe HOBOrO NakeTa, rpadmK CABUraeTCs BMPaBO, a CTON6MK COOTBETCTBYOLLMIA MOCeAHEMY
MONYYEHHOMY 3HAYEHUIO MOSIBASETCS CleBa.

Ecnn paanoo6bmeH npoluen yCrnewHo 1 AaHHble NOyYeHbl, TO CTON6UK Ha rpaduke 3anmT
6enblM LBETOM, €ClM padAnMoOOBMEH He MPOWENn WM daHHble He MOMYyYeHbl, TO CTON6MK
3alUTPUXOBaH

MKOHKa «AHTEHHa» - B BMAE aHMMaUMM OTOBPaXaeT MOMEHTbl nepenayn K npuema
MaKeToB.

MkoHka «P» - MHONKATOP aBTOMATUYECKOIo pPeXnMMa HaxodanTCa BO3/1E UKOHKU
«AHTeHHa». Ecnm oHa eCcTb, aBTOMaTUYECKUIN PeXMM BKIIOYEH, €CNT HET — BbIK/IIOYEH.
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PABOYUNWN SKPAH 4 — OMPEAENEHUE KOOPOAUHAT MO CNYTHUKAM

Pa6ouuin akpaH 4 No3BOASET NOAYYUTb CAeayOLLY 0 MHOOPMALINIO:

= Konumuectso BuaMMbIx cnyTHUKOB GPS 1 GLN (TJTOHACC) BCcero v no oTAeNbHOCTH;

»  OTHOCUTENbHbIN YPOBEHb CUIHaNa CMYTHUKOB;

»  KoopanHaTtbl TecTepa LAT (wmpoTa), LON (gonrota), BbipaxkeHHble B rpagycax v ALT
(BbICOTa HafZ, YPOBHEM MOPS), BbipaXKeHHas B MeTpaXx;

= UTC - mmnpoBoe Bpemsi B popMaTe Y4:MM:CC;

= SATU - KOAM4YeCTBO CMYTHWKOB, WCMOJ/b3OBaHHbLIX AN19 ONpeaeneHUs TeKyLMX
KOOPAMHAT;

= HDOP — TO4YHOCTb OnpeneneHnst KOoOpAMHaT.

MNKoHKa «AHTEeHHa» MKoHka «P» NkoHka «GPS»
KonnyecTtBo
BMANMbIX 3apsa 6aTapen
CNYyTHUKOB
. D OcHoBHa#
"“-s. R :

. MHPopmMaLms o

YpoBeHb CUrHana KoopAuHaTax

HDOP 1.2

CNyTHUKOB

LD
[}
MkoHka «GPS» - MOXeT NnpuHMMaTh BUL @ nméo . NGO OTCYTCTBOBATb.

Mpy  BbIKKOYEHHOM YHKUMKM  ONpefeneHns KOOPAMHAT, Ha 3kKpaHe 4 anbo He
OTOb6paXaeTCcs HMKaKoM WHOOPMaLUMK, €CAM KOOpAWHATbl He 6blan omnpefeneHbl nocne
nocnefHero BK/OYEHUS TecTepa, M60 Ha 3KpaHe oTobparkaeTcs MHPopMaumsa nociegHero
HaBUIaLMOHHOIO onpeaeneHuns B 3acTbiBlieM Buae. MKoHkn « GPS» Ha aKkpaHe Npu 3TOM HET, YTO
CNYXXUT CUFHANOM TOrO, YTO OTOBPaXaeMas Ha SKpaHe NHPOPMaLMS He BanuaHa.

17 Pesunana N2 01 o1 16.11.2018



Bera TC-12 / PykoBOACTBO MO aKCMyaTaumm

MkoHKa «GPS» oTCcyTCTBYET,
BCS MHGOpPMaLMSa He BanmMaHa

i

L0
[w]}

|"|:| 3
m=

8
s

N
= N |
a0

4383
-

i1

HOOP

X

Korpa ¢oyHKUMs onpeaenerHmns KoopamHaT BKIOYEHA, BO3MOXHbI IBa COCTOSIHUSI MKOHKM
«GPS»:

NpeT noncK cnyTHUKOB U KoopauHaTtbl onpeneneHsl,
ornpepeneHve KOOpPAMHAT, BCS MHPOPMALMA aKTyasibHa
MHPOpPMaLMs O KONNYECTBE N o6HOBNAETCA pa3 B
CMYTHWKOB aKTyaJibHa CeKyHAay

12 GPS
18 GLH
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JleBasi yacTb aKpaHa OTO6GpPaXaeT KOAMYECTBO BUAMMBIX CMYTHUMKOB, @ TaKXe KayeCTBO
CUrHana, ata MHbopMaLma BannaHa BCeraa npu BKIKOHYEHHOM QYHKLNM ONpeaeeHns KOOPANHAT.

I'IpaBaﬂ 4YaCTb 3KpPaHa 0T06pa>+<aeT HaBUTFaUMOHHbIE AaHHbIE, KOOPAWHATbI, BPEMS, BbICOTa,
KOMNMYECTBO WNCMOJ/Ib3OBaHHbLIX CMNYTHUKOB M TOYHOCTb onpeaeneHmna KoopanHart. 3TN AaHHble

BaJInAHbl TOJIBKO MNP HaM4nn MKOHKK @ M B 3TOM CJiydae OHN obHoBNAKOTCA Pa3 B CEKyHAY.

3apsp 6aTapen — OTO6paXKaeT TEKYLLMN CTaTyC 3apsba akkymynsatopa. [pu KpUTrnyeckom

Pa3PHKEHUN aKKYMYNATOpPa WMKOHKa CTAHOBUTCA MyCTOW, HayMHAeT MuraTb, a TeCcTep W3LaéT
nepunoanyYecKnii 3ByKoBon curHan. NprumMmepHoe ocTaBslleecs Bpemsi paboTbl MPM 3TOM He 6onee 5

MWHYT, cnefyeT NPOU3BECTM 3aPSAKY aKKYMYASTOPa.
MKOHKa «AHTEHHa» - B BMAE aHMMaUMM OTOBPaaeT MOMEHTbl nepenayn K npuema

MaKeToB.
MHONKATOP aBTOMATUYECKOIO pPeXnMMa HaxodanTCa BO31E UKOHKU

MKoHKa «P» -
«AHTeHHa». ECIM OHa eCTb, aBTOMATUYECKNIM PEXUM BKIIKOYEH, ECNN HET — BbIK/THOYEH.

PeBun3ma N2 01 ot 16.11.2018
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HACTPOWKMU

Y1066l MEPENTU B MEHIO HACTPOEK HYXXHO BbI3BaTb MaBHOE MEHIO Ha)aTMeM Ha KHOIMKY
«OK». KHonkamn «Bneso»/«BrnpaBo» nepemellatb Kypcop AN BbibOpa 3Ha4ka «HaCTpOWKM» u
CHOBA Ha)kaTb KHOMKY «OK». [1osSBUTCS 3KpaH CO CMNCKOM HacTpoek nn6o none Beogda PIN-koaa,
€CJIM BKJIIOYEH LOCTYN K HacTporkam no PIN-koay.

Bce HacTpomKu coxpaHatoTcs npu
OTKJ/IIOYEHUN NUTAHUS SCTEOWMTE

HDF

!=: EOF. MO SMO004.

lMepemelleHne NoO MeHIO HaCTPOEK — T g TR =
KHOMKK «BBepx»/«BHU3», n3MeHeHne .-I-]IE_.IF'E:ITI:I;:iTF SR
napamMeTpoB = KHOMKK HE TOEHKT. MAH.
SEHEGECR B EEeS MNerron CEAZW

NoaTeEeFRIEHHE
AZEE  MEHH
=

YacToTHbIN NnaH — BbIGOP CTaHAapTa ceTku YacToT. EUR — eBponenckmin 4aCcTOTHbIM NiaH.
RUS — poccuinckumin yactoTHbin nnaH, USER — MpOM3BO/IbHbINM YaCTOTHbBIA MAaH.

HacTtpoutb USER — npu HaxkaTum kHoMkK «BnpaBo»/«Bneso» npoucxoaut nepexon Ha
[OMONHNTENbHBIN 3KPaH, A€ MOXHO 3aJaTb MPOU3BOJIbHbIM YACTOTHbIN MIaH.
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SKpaH BbIFSANT CNeaytowmnM 06pa3oMm:

Mone SOBR3ATENE CK MU MepemelyeHme No CANCKY
YacTOTHRI M. napameTpoB — KHOMKM «BBepx» 1

«BHM3», BbI6GOP NapaMeTpa — KHOMKMU
.
JcToTa J2

«BnpaBo»/«BneBo», pegakTupoBaHue
Bbl6paHHOFO 3Ha4vYeHUna — KHOMKU

YacToTa J3

HacToTa RNZ

«BBepx» n «BHM3»
Ck QFQCTE R:"::'.. ! KHomnka «OK»

T
I

ARG
306
560
525

MopHATbCA Ha YPOBEHDb BbiLLE —

[MPOU3BOJbHbIN YaCTOTHbIN MAaH orpaHMyeH B amanasoHe 860-960 MIu. CKkopoCTb nepenaym
naHHbIX (DR - data rate) ong BToporo npMemMHoro okHa (RX2) MoxeT npuHuMaTh 3HadYeHms ot 0 go
5, roe O cooTBeTCTBYET PaKTOPY pacnpocTpaHeHus 12 (SF12).

ADR — no3BonsieT BKIOYUTb WM BbIKMKOUYMTb aBTOMaTUYECKYIO MOACTPOMKY CKOPOCTMU
nepepayn AaHHbix (DR) gna naketa «Uplink» 1 ang nepBoro npnémHoOro okHa. Ha ckopocTb
nepenavm AaHHbIX BTOPOro NpUEéMHOro okHa napameTp ADR He BaMseT.

Ckop. No yMmony. — 3a4aéT CKOPOCTb Nepefayn AaHHbIX Ansg naketa «Uplink» v ans nepsoro
MPUEMHOrO OKHa Npu BbIKItOYEeHHOM NMapameTpe ADR 1 MOXeT BapbupoBaTbhCs B npeaenax ot 0
0o 5. Mpu BrItoyeHHOM nNapameTpe ADR Ha 3TOM CKOPOCTM 6yneT MHULIMMPOBATLCA repBas
MOMbITKa MPUCOEANHNTBLCS K CETW.

3BYK YCTPOWMCTBA — BK/IKOYEHME\BbIK/IIOYEHME 3BYKOBbIX CUTHANOB TecTepa ceTu. BKJ1 — Bce
3BYKOBbIE CUTHasbl BKJtOYEeHbI. BbIKJT — BCe 3ByKOBbIE CUTHaMbl OTKAOYEHbI.

Jlorotun — oTo6parkeHne NoroTrna Npu BKIOYEHUM yCTponcTBa. BKJT — norotmn n Bepcus
MO oTobpaxaeTtcs, BbIKJT — H1 norotun, HM Bepcusa IO He oTob6paXkatoTcs, cpasy MosBAgeTcCs
pabounin aKpaH 2.
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ABTOBBIK/l. MMH — 33JaTb TalMayT Ha aBTOMATMYECKOE BbIKIIOYEHWE TecTepa CeTW.
TarvmayT 3agaeTcss B MMHyTax OT 1 4o 60 MuHyT. TanmmayT nmepesanyCKaeTCs Kaxablh pa3 Ha
yKa3aHHOE BpeMs Mpu HaXKaTUM Ha NItoBYIO KHOMKY YCTPOWCTBA. ECM HM OfHa KHOMKa YyCTPOMCTBA
HE HaXwWMmasacb, TO MO UCTEYEHUW TamMayTa TecTep CEeTU MNEePEexXOoAuUT B PEeXUM CHa ANs
COXpaHeHus 3apsaa 6aTapen.

(DyHKLI,I/IFI ABTOBbLIK/IIOYEHNA OEAKTUBUPYETCA BO BpeEMA pa6OTbI yCTpOVICTBa B aBTOMaTN4YE€CKOM
pexmMme TECTUPOBaAHUA.

Mepunop cBs3M — 3a4aTb NEPUOL A5 aBTOMATUUYECKOrO peXmnmMa TecTmpoBaHus. Nepuos
MOXeT MMeTb Nlloboe 3HaYeHne OT 7 CeKyHa [0 24 4acOB C TOYHOCTbIO A0 ceKyHabl. Popmat
OTOb6paXeHusa cnenyowmnn - yu:mm:.cc. OOHO HaxkaTue KHOMKK «BnpaBo» yBENNYUT CYETUMK Ha 1
cekyHay. Ecnm HaxaTb KHOMKy «BnpaBo» M yaepXuBaTb, CHETUMK HAYHET yBeNM4mBaThCs Ha 1
MUHYTY. ECAV yaepXmnBaTb KHOMKY AOJblIe 5 CeKyHA, CHETYMK MUHYT YCKOPUTCA OO 5 MUHYT 3a
pa3 1 Tak ganee. lNocne 3HayeHus 24:00:00 cHoBa nosieuTcs 3HaveHme 00:00:07. KHonka «Bneso»
YMEHbBLUAET 3HaYEHMNE CYETUYMKAE aHANOTNYHBIM OH6PA3OM.

MoaTBep)aeHNe — BKOYEHNE QYHKLIMN NOATBEPKAEHMS AOCTABKMN MNaKeTa.

fA3bIK MEHI0 — MepeK/toYeHME Mexay A3blkaMn MeHo: RU — pycckuin a3bik, EN — aHranmckmin
A3bIK.

GPS - gaHHbIN NapaMeTp NO3BOASET yNpasasTb GyHKUMEN onpeaeneHmns koopamHart. [pu
BK/IOYEHHOW QYHKLMKW, YCTPOMUCTBO akTmBumpyeT npuemMHuk THCC m nocTosHHO chaywaet
CMYTHUKK, OBHOBASA CBOW KOOPANHATBI Pa3 B CEKYHAY, HE3aBUCHMMO OT HAXKaTMUS KHOMOK U MpoYei
pPaboTbl C YCTPONCTBOM. [MpUn MHULMALMN OBMEHa NaKeTaMM C CEPBEPOM, YCTPOMCTBO OTMPABUT
CBOW TeKyLLMe KOOPAMHATbI C MpoYver MHbopMaLmen B CTaHAAPTHOM NnakeTe. [1pu BbIKIOYEHHOM
dyHKumM, npreMHuk M’HCC He akTUBEH, KOOPAMHATBI HE ONPEAENAIOTCS, @ B CTaHAAPTHOM NakeTe
nHdopmMaums 0 KoopaMHaTax OTCYTCTBYeT.
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Wcnonb3. PIN — BKIOUUTE MM BbIKIKOUYMTL 3anpoc PIN-koga anga AocTyna K MeHKo
HacTpoek. [Mpu BKNOYEHHOM NapameTpe, AN AOCTyNa K HaCTponkam 6yaeT 3anpatumaTbest PIN-
KOQ, 3a4aHHbIN MapaMeTPOM HMXKE.

PIN — 3agaTb PIN-kOA4 Anst AOCTyNa K MEHIO HAaCTPOEK.

NOCTYMN K HACTPOMKAM MO PIN-KOAY

B cnyyae HEOBXOAMMOCTU MOXHO OrPaHUYMTb OCTYMN K MEHIO HACTPOEK YeTblpEX3HAYHbIM
KOAOM. DTOT MapamMeTp 33a[4aeTCA B HAaCTPOMKaX W MPW BKIKOYEHHOM MapamMeTpe Mpu MornbiTke
monacTb B MEHIO HAaCTPOEK NosBASEeTCS OKHO BBoAa PIN-koaa.

Enter FIH:

KHonkamuy «BBepx», «BHM3» MOXHO MEHSITb 3HaYEHMS PaspsaoB, a KHOMKaMu «Brnpaso» 1
«BneBo» ocyuiecTBnseTca nepexon Mexay Humu. [locne Toro, Kak KoA BBeAeH, HeEO6XOAMMO

HaXaTb KHOMKy «OK>».

Mpn owmnbo4YHO BBeAEHHOM Koae mnosiBuTcsa coobueHne «WRONG» n Tectep msgacT
XapaKTePHbIN 3BYKOBOM CUrHan (ecnm 3ByK BKtOYeH). [1py NOBTOpHOM HakaTum «OK» TecTtep
OCYLLLECTBUT NEPEXOL, B MMaBHOE MEHIO.

KonnyecTBO NOMbITOK He OorpaHn4yeHo.
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Eriter FIH:
ARG

WREOHG

Mpy NpaBUIbHO BBEOAEHHOM Kofe MnosBuTCS coobuleHne «OK» 1 TecTep OCyLlEeCcTBUT
nepexo/fl B MEHIO HaCTPOEK.

Ernter FIH:
1 slsls

ik

Mocne nMpaBWNbHO BBEAEHHOrO KoOAa W MOCNEdylOLLIero BbIXOAA M3 MEHIO HACTPOeK B
rMaBHOE MEHIO, TECTEP He 6yAeT TPebOoBaTh MOBTOPHOIO BBOAA KOJA MPU MOMbITKE BOMTU B MEHIO
HacTpoek. [1oBTOpHO Ko 6yAeT 3anpoLUeH TONbKO MNOC/e Nepexoia U3 rMaBHOro MeHIo Ha to6oin
LPYroi aKpaH 1 nocnenytoulein NonbiTKM BXO4a B MEHIO HACTPOEK.

ABTOMATUYECKUIN PEXUM TECTUPOBAHMWA

B aBTOMaTM4eCKOM pexmme TecTep OyneT OTNpaBnsTb 3arMpoChbl aBTOMATUMYECKU C
3afl@aHHbIM B HaCTpOVKax MepuoAOoM, a TaKXKe MpU HaaTUM Ha KHomKy «BBepx». lMepuon
aBTOMATUYECKMX 3aMpPOCOB He 6yaeT CABUraTbCs MPW MHULMWMPOBAHWM 3ampoca HakaTuem
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KHOMKK «BBepx». Nepuon MOXeT umeTb Mntoboe 3Ha4YeHne OT 7 CeKYHA A0 24 4aCOB C TOYHOCTbIO
[O CekyHAbl.

YTOObI NepenTM B aBTOMATUYECKMM PEXWM, ClefyeT HaxaTb KHOMKYy «Beepx» wu
yOepPXXMBaTb B TeveHue 1 CekyHbl 1O XapakTEPHOro 3BYKOBOrO CUrHana U/ nnm nosiBneHns MKOHKM
«P» BO3ne nsobparkeHns 6a3oBon CTaHUnU. OTKIIOUYUTb aBTOMATUHECKMNNA PEXMM MOXHO TEM Xe
CNOCOOBOM.

MepBbiit 3aNpoc 6yAeT OCYLIECTBIEH MO NCTEYEHWMN 3aJaHHOMO B HACTPOMKax neproaa
MOMEHTa BKIOYEHUS PEXIMMA.

DyHKLMA He ABNSETCS SHEProHe3aBMCUMON, NPWN Cnedylolem BKIOYEHUM TecTepa CeTU
byHKUMA 6yaeT oTkmodeHa. DyHKUMS aBTOBBIK/IIOYEHWS OTK/OYaeTCS Ha BpemMs paboTbl
aBTOMATNYECKOrO pexxmMma TeCTUPOBAHMS.

NHOOPMALNA

YT106bI NEPENTU B pa3aen ¢ MHPOPMAaLIMEN HYXKHO Bbi3BaTb [MIABHOE MEHIO HaXaTWeEM Ha
KHorky «OK». KHomkamu «BneBo»/«BrnpaBo» nepemMellaTb Kypcop QANig Bblbopa 3Hauka
«MHbopMauma» M CHOBa HaxaTb KHOMKY «OK». [1oaBUTCSA aKpaH CO CMNCKOM UOEHTUOUKATOPOB
TecTepa CeTU Ons perncrtpaumm ero B cetu. KHonku «Bneso»/«BnpaBo» MoO3BOAST AMCTaThb
CTpaHunUbl pasaena «MHpopmMauma», KOTOpble BKIOYAOT B Ce64:

=  DevEui, DevAddr,

= AppEui, AppKey,

= NwkSKey, AppSKey,

" 1 Ha nocnegHem CTpaHuLe OTob6parkaeTcs Ha3BaHMe YyCTpoucTea, dupma-
NPOU3BOAUTENb N BEPCUS MPOLLUNBKMN.

BbIK/TIOYEHUE

YT106bI nepeBecTn TeCTep CeTU B PEeXMM MNOHUMXKXEHHOIOo 3Hepron0Tpe6neH|/|s=|, He
0OXWNOAACb aBTOBbIK/IKOYEHUS, HEOBXOANUMO B MEHIO HaCTpOEK Bbl6paTb 3HAYOK «BbIKNIOYNTLY U
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HaxaTb «OK» nnMbo HaxaTb W yOepXMBaTb KHOMKY «BHWM3» (6bICTpOE BbIKMOYEHME). TaKMM
06pa3oM, MOXXHO BbIK/IIOYUTL TECTEP B NIIO6OE BPEMS, AaXKE NPU BKIIOYEHHOM aBTOMATUYECKOM
pPeXMME TECTUPOBAHNS.

3APAAKA AKKYMYJTATOPA

YCTPOMCTBO OCHALLEHO aKKyMynaTopoMm. [lpm nogknodeHun kK Mukpo USB 3apsaaka
aKKyMyniaTOpa Ha4yMHaeTCs aBTOMATUYECKM, HE3aBUCKMO OT TOrO BKJIKOYEHO WU BbIKIOYEHO
yCTpOMCTBO. KpOome TOro, ecnm yCTPOMCTBO BKIKOYEHO, MPOLECC 3apsha OTOOpaxaeTcs Ha
aucnnee B BMAE aHUMMaUMM MKOHKM aKKyMynSTOpa, €MKOCTb KOTOPOro YBENMYMBAETCH CO
BPEMEHEM. YCTPOMCTBO MOXET MCMOb30BaTHCS B MPOLLEeCCe 3apaaKu.

OBHOBJIEHUE NMPOLWUWUBKHA

O6HoBNEHME NpOorpamMMmsbl (MPOLLMBKMK) TECTEpPa CeTU OCyLLlecTBngeTcs vyepe3 mukpo USB
MOpT C MCNofb3oBaHMeEM KoHourypaTtopa - «Vega LoRaWAN configurator». KoHdurypatop
MOXHO CKayaTb C carTa http://iotvega.com/ B pasnene Codpt. Parn NpPOLUMBKM MOXHO CKavaTb
Ha CTpaHuLe npoaykTa — TecTep ceTw.

1. CkayaTb 1 pa3apxmBmpoBaTb KOHOUIypaTop B Marky.

2. 3anyctutb «Vega LoRaWAN configurator». OTkpoeTcs OKHO KOHbUrypaTopa, Bbi6paTh
BKNaaKy «/MHbopmMauma».
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£ Bera LoRaWAN kondurypatop

= [ E

B E a a lilndopriaiss | LoRakactpoiin LoRawaN | $§fBera ct-11

ABcCoan T
Pexm:

Mpocroit -
Mozens ycrpoiictea

Havrie ans ABP

Device address:
Application session key:

Network session key:
Bera Ci-11

Wribopawus of ycTpoiictse
Frioaxnowmsca

Mogens ycrpoiicTea:
Bpens ycrpolictea (UTC):
Bepans NO:

XOTknoumMTeca

3406H0BMTL NpowmeKy

Q¥MonyuTs HacTpoiikn

o TpuMerITs HACTPOIKN

Darroie ans OTAA

Device EUL:
Application EUT:
Application key:

WridopmaLs o ceTh
CraTyc npucoeauHerws:
Device address:

()NpucoeamruTies K ceTn

Sswik:| Russian ¥

3. HaxkaTb KHOMKY « O6HOBUTb MPOLUMBKY». [1OSIBUTCS OKHO C BOMPOCOM «YCTPOMCTBO elle
He noaknoyeHo. O6HOBUTL MPOLLUMBKY NOCNE NOAKMOYEHNA?». BbibpaTb «Yes» 1 yka3aTb NyTb K
danny NCxoaHOro Koaa nporpaMmbl (MPOLLKMBKKM), KOTOPBIM AOMKEH MMeTb paclumpeHue *.vbf

£%) Ycrpoiicteo He nogkatoueHo

==

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

| Yes || Mo

4. MMoaKNoYnTb TECTEP CETUN K MEPCOHANbHOMY KOMMbloTepy Yepe3 USB nopT v BKAOYUTD

TecTep ceTwu.

Mo BKIOYEHWIO TecTepa 3amnycKaeTcs nporpaMmma 3arpysdmk (nporpamma

OBHOBNEHNS I'IpOLLlI/IBKI/I), KOTOpad NOKa3blBa€T CBOKO aKTUBHOCTb HaAMMNCbIO «BOOT».
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5. loka aKkTuBeH 3arpy34mk (Moka oTobparkaeTcs Haanuch «BOOT» Ha gncnnee TecTepa)
HEOBXOAMMO HaxaTb KHOMKY «[logkmoumntbca» B nporpamme «Vega LoRaWAN configurator».
HauHeTcs 3arpyska darna npolmekm. MNpouecc 3arpy3ki oTobpaxkaeTcsl U B KOHPUrypaTope 1 Ha
oucnnee Tectepa ceTu. [1o OKOHYaHWK NpoLLecca 3arpy3km TeCcTep ceTu Cpasy 3anyCcTuUTCa Noj
yrnpaBieHneMm O6HOBNAEHHOM MPOrpaMmmbl.

PROGRAMM 69%
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5 MPOTOKOJ1 OBMEHA

TecTepbl ceTV MOAOEPXMBAIOT MPOTOKON O6bMeHa gAaHHbiMM AdeunisRF LoRaWAN
Demonstrator. CTaHAapTHbIN NaKeT CTPOMUTCS NO NPUHLNMY: 6UT NPUCYTCTBUS €CTb, ECTb IaHHbIE,
6uUTa NPUCYTCTBUS HET — HET W AAHHbIX.

3HayeHune

Bant bBuTtbl

OnwvcaHune

Bo3mMoxHble
3HaAYEHUS

Butbl
NPUCYTCTBUSA

7

NHdopmaums o Temnepatype: O — HeT, 1 — ecTb

Ounmm1l

6

He ncnonesyetcs, Bcerga O

Owmnl

MpuurHa  oTnpaBkn  naketa: 0 -

ABTOMAaTUYECKOM peEXMME, 1 — No Ha)kaTuto Ha

KHOMKY

Owmml

HaBuraumMoHHble gaHHble; O — HeT, 1 — ecTb

Ounmm1l

CyeTumk oTnpasneHHbIx naketos Uplink: 0 —

HeT, 1 — ecTb

Owumml

CyeTumk NpuHATLIX NakeToB Downlink: O — HeT,

1-ecTb

Owumnl

NHPopmauma o 3apsae 6atapen: 0 — HeT, 1 —

€CTb

Owumnl

NHdopmauma o RSSI v SNR: O — HeT, 1 — ecTb

Owumnl

TemnepaTypa

3HayeHMe TemnepaTypbl B  rpafgycax
LOMONHUTENIbHOM KOAe

-128..+127

WnpoTa

Crapwwnm paspsg rpagycos B BCD-dopmaTe
Mnagzwuin paspag rpagycos B BCD-dopmaTe

Crapwwnn paspsg muHyT B BCD-dpopmaTte
Mnagwuin paspsg muHyT B BCD-dpopmaTe

Hecsatble nonn myuHyT B BCD-dopmaTe
CoTble nonm mmHyT B BCD-dopmaTe

~rononon o

Teics4Hble gonn MmnuHyT B BCD-dopmaTe
He ncnonb3yeTcs
Kopa wupoTbl: 0 — ceBepHas, 1 — toXxHas

Owvnnl

HonroTa

29
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Crapwwnn paspsga rpagycos B BCD-dopmaTe
CpeaHun paspsig rpagycos B BCD-popmaTe
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8 7.4 Mnagwwuin paspsag rpagycos B BCD-dpopmaTe
3..0 Crapwun pa3pag muHyT B BCD-dpopmaTte
9 7.4 Mnagwwnin paspsg mmHyT B BCD-dopmaTte
3..0 Hecatble gonm mnHyT B BCD-dopmaTte
7.4 CoTble gonm muHyT B BCD-dopmaTte
10 3.1 He ncnonb3yetcy
0 Koa gonrotbl: O — BOCTO4YHas, 1 — 3anagHas Onnnl
Cuerumi KonnyectBo  OTMNpaBfi€HHbIX CTPOWNCTBOM
oTnpaBfAeHHbIX 11 7..0 . P yerp 0...255
nakeToB Uplink
NnakeToB
Cuerumi KonnyecTBoO MNPUHATbIX YCTPONCTBOM MaKeTOB
MPUHATBIX 12 7..0 . P yerp 0...255
Downlink
NnakeToB
3apsaa 13 7.0 Crapwmm 3Ha4alLMm 6anT HanpshkeHnsa B MB
baTapewu 14 7.0 Mnagwni 3Havalmm 6anT HanpshkeHusa B MB
RSS| 15 2.0 AbcontoTHoe 3HadeHne RSSI B obM (Hanpumep, 0,255
3HavyeHune 82 o3HavaeT -82 abm)
SNR 16 7 0 3HavyeHne SNR ¢ yyetom 3Haka B Ab B 128, 4127
OOMOJIHUTENBHOM KoAe
30
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6 MPABWJTA XPAHEHWNA N TPAHCINTOPTUPOBAHWNA

TecTepbl cetn Bera TC-12 DOMKHbI XPaHUTBCS B 3aBOACKOM YMaKOBKE B OTaMMBaEMbIX
nomelleHunsax Npu Temnepatype oT +5°C 1o +40°C 1 OTHOCUTENbHOM BAAXXHOCTWN He 6onee 85%.

TpaHCNOPTUPOBaHME TECTEPOB AOMYCKAETCH B KPbITbIX TPY30BbIX OTCEKAX BCEX TUMOB Ha
ntobble paccToaHMa Npn TemnepaTtype oT -40°C go +85°C.
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7 KOMIMNEKT NMOCTABKU

TecTep ceTV NOCTaBASETCS B CleAyoLen KOMMIeKTaUMn:
Tectep cet BETATC-12 — 1 wr.

MacnopT — 1 wr.
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8 TAPAHTUWHbBIE OBA3ATE/IbCTBA

[apaHTUMHbLIN CPOK Ha YCTPOMCTBO COCTABAAET 5 eT CO AHSA NPOAAXKM.

N3roToBMTENb 0693aH NMPENOCTaBUTb YCAYTM MO PEMOHTY UAN 3aMEHUTH Bbillealee 13
CTPOS YCTPOMCTBO B TEYEHME BCErO rapaHTUIMHOro CPoKa.

MoTpebutenb 06s3aH CO6MOAATL YCIOBMS W NpaBWia TPAHCMOPTUPOBAHUS, XPaHEHUS U
3KCMayaTaumm, yKasaHHble B JaHHOM PYKOBOJCTBE NO/b30OBaTENS.

FapaHTUMHbIE O6s3aTENbCTBA HE PACMPOCTPAHAIOTCS:
- Ha 271EMEHTbI MUTAHNS;

- Ha yCTpOVICTBa C MEeXaHNYECKNMU, SNTEKTPNHECKNMU /N MHBIMK noBpexageHnamm um
,EI,eCI)eKTaMM, BO3HVKWMMW TP HapylweHnn yC)'IOBVIVI TPAHCMNOPTUPOBAHNA, XPaHEHUNA W
aKCnayaTtaunu,

- Ha yCTpOVICTBa CO cnejaMm peMOHTa BHE CEPBMCHOTO LEHTPa U3rOTOBUTENA,

- Ha YCTPOWCTBA CO CelaMn OKUCNEHUS NN LPYTUX MPU3HAKOB NOMafaHUs XUAKOCTEN B
Kopnyc nsaenus.

Mpn BO3HUKHOBEHMM rapaHTUIMHOIO Cry4as, cnegyeT o6paTUTbCS B CEPBUCHBIA LIEHTP MO
afjpecy:

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

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