HOBU:

TEXHUYECKOE OIITMCAHHUE

CYUETYUK UMITYJIBCOB
8-KAHAJIbHBIU
TEPMHUHAJI-M-LRW
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HOBU:

CueTunK UMITYJIbCOB 8-KaHAJIbHBIA (1ajee - Moyib) SBISETCS YCTPOHCTBOM
cOopa u nepeaaun AaHHBIX OecrpoBogHOM cetn LORaWAN nuamnazona 868 MI'n u
npeAHa3HauYeH ISl ToACYeTa AIEKTPUUSCKUX HUMITYIBCOB MO Ka)XXJ0MY BXOY, JUOO

HCIIOJIB30BAHHUA B KAUCCTBC OXPAHHBIX.

[Tutanne Momynst OCyIIECTBISIETCS OT YCTAHOBJICHHBIX 3aMCHSIEMOW JIMTHHA
troHmI-xjaopuaHou (Li-SOCI2) 6aTapen HanpspkenueM 3.6 B.

Tabnuna 1 — OcHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKU

HanmenoBanue napamerpa 3HaueHue
Hanpsixenue nutanus, B 2,5...3,7
DHepromnoTpebieHue:

- B peXXHMeE CHa, He 0oJiee, MKA 10

- B peKUMe OMpoca U nepeayu, He doyuee, MA 150

Knacc paguoyctpoiictBa A

(mo xnaccuduxauu LORaAWAN)

[lepuon BbIxoga B paanodpup, MUHYT 1...100000*

BrixomHas MOIIHOCTH paanocurHana, MBT, He 25

ooiee 100 (1o 3ampocy)
RUB864-868

Jlnara3oH 9acTor EU863-870
KZ865-868

Tun aHTeHHBI BCTPOCHHAS

JlambHOCTP pagroOCBs3U:

- IpsiMasi BUANMOCTh, KM 1o 15

- TOPOJICKas 3aCTPOHKA, KM 70 5

KonndecTBo BX00B UMITYJTLCHBIX 70 8

MakcumasnbHasi 4acTOTa UMITYJIbCHOTO CUTHAaJIA, [ 11 350

KonudecTBo BXOZ0B OXpaHHBIX 1o 4

Jlnanazon pabounx temmepatyp, °C - 20...85

["abapuTHBIE pa3Mepbl, MM, HE OoJiee 125 x 70 x 40

CreneHb 3alIMTHl KOPITyca IP65

Macca, kr, He OoJjiee 0,25

Kpennenune

K IOBEPXHOCTH BUHTAMH,
100 CTKKAMH K OTOpe

Cpennuii Cpok ciy>kO0bl, JIET, HE MEHEe

10

MOI[}IJ'IB IIOCTABJIACTCA C 3aBOACKHNMU HaCTpOfIKaMI/I N T'OTOBBIM K pa60Te.
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Y4em

HOB0

MOI[YJ'II) PCKOMCHAYCTCA YCTAHABJINMBATD KaOCJIbHBIMH BBOJaMH BHH3.
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Pucynok 1 — I'aGaputnsie pazmepsl Moyns

[Tonkmtouenue xk Moayito HEOOXOIUMO TMPOU3BOJUTH B COOTBETCTBUU C

TEXHUYECKON JOKYMEHTALMEN MOAKIIOYAEMbIX YCTPOUCTB.

MakcumabHOE pEKOMEHIOBAHHOE PACCTOSHHE 10 MOAKII0YAEMOT0 YCTPOUCTBRA:

— 711 TEMIIEPaTypPHOTO CeHcopa: 3 METpPa;

— JJII UMITYJIBCHBIX BBIXOOOB ((CYXOf/'I)> KOHTAaKT HJIN OTKpBITBIﬁ KOJIJICKTOP:

50 meTpoB.

Cedenune noakao4aeMoro K pazseMy Moayns nposoaa: 0,2...0,5 kB. MM.

oo I s~
OFF ON
XT1 f e s : XT2
+ R -
(X R X o0 ‘ ‘ ‘ ‘ ‘
XP3 1 XP1 | I | | S | |-
SRSaSRSRSi 220
O=0=0=0=0=20=20=0=2

PucyHnok 2 — Pacnionoxkenurie KoHTakToB Moayst
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YJ4em

Tabauma 2 — Onucanue KOHTaKTOB Momyiis

Paznem Haznauenue Onucanue
XT1 IIutanue «+» [TonkiroueHrue oJHON MU ABYX JIMTUN THUOHWII-
Oarapen XJIOPUIHBIX OaTapeil ¢ akCHaTbHBIMU TIPOBOJIOYHBIMH,
XT2 [Tutanue «-» MO0 MPOBOAHBIMU BBIBOJIAMH.
Oarapeu
SAl Brixmrogarens IIpu BrIITOYEHUM BBIKIOYATENA, MOAYIIb aKTUBUPYETCA

Y HAYMHAET OTIPABKY [1aKETOB B COOTBETCTBUU C
3aJJaHHBIMH PEKUMOM aKTUBALUU U IEPUOJIOM
nepeiadH.

XP1 Paspem IIpu BKIIFOUEHUH BBIKJIKOYATEIS C 3aMKHYTBIMHU
«Ilycko-Hanmaaka» | KOHTAKTaMM pa3beMa «IIyCcKOo-Halaaku», Moyib
AaKTUBHUPYETCSA U HAUMHAET OTIPABKY I1aKETOB PEKUME
pabotsl «Ilycko-Hanaakay

XP3 Pazvem UART 1-+33B

2 —TX (Mogyns)

3 — RX (Monyns)

4 — GND
XT3 Kom6unuposauusiii | IMP1/ GND — Bxoas! 1-ro kaHama
pazbeM IMP2 / GND — Bxoas! 2-ro KaHaJIa

IMP3 / GND — Bxojs! 3-T0 KaHaia
IMP4 /| GND — Bxoas! 4-ro kaHaia
IMP5 / GND — Bxojs1 5-T0 KaHaia
IMP6 / GND — Bxoas! 6-ro kaHaia
IMP7 / GND — Bxoas! 7-ro kKaHaia
IMP8 / GND — Bxozs! 8-T0 KaHaia

Crpykrypa ob6o3HaueHus aptukysia Moaynss TEPMUHAJI-M-LRW:

D1-IMP8-C.2XX.RU

I R B
1 2 3 4 5

1 — BapuaHT UCIIOJIHEHUS KOPITyCa;

2 — tun ycrpotictBa (IMP8 — CueTunk umMmynbcoB 8-KaHaJIbHBIN);

3 — BapUaHT UCIOJIHEHUS TTIUTAHUS COTJIACHO TadiuIe 3;

4 — nononHuUTeNbHas KomiuiekTauusa. [locne Toukum umdpamu o6o3HaUaeTcs
KOJIMYECTBO YCTAHOBIIEHHOTO THIIA KOMILJIEKTA, JATHHCKAMU OyKBaMU - THI
KoMIuiekTa. [Ipu KOMIUIEKTalMd HECKOJIbKUMHU THIIAMH KOMILJIEKTOB, KaKIbIH THII
0003HaYaeTCsl OTAEIBHO MO MOPSIKY;

S — IpelyCTaHOBJICHHBIM YaCTOTHBIN HMaa3oH.
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Ta6mz1ua 3- BapI/IaHTBI KOMIIJICKTOB 3JICMCHTOB ITUTAHUA

O6o3HaueHne EMKoCTB, Tunopa3smep u KoJa-BO MapxkupoBka
KoMIuiekTa (X)| MAduU, HEe MEHEe | DJIEMEHTOB MMUTAHUS HJIEMEHTOB MHUTAHUS
A 1000 112AA ER14250
B 1500 2/3AA ER14335
C 2400 AA ER14505
D 1700 2/3A ER17335
E 2800 A ER17505
F 3200 FAT A ER18505
G 3600 B ER20505
H 9000 C ER26500
I 18000 D ER34615

Mopynb noaaepkuBaeT 4acTOTHBIE JUANa30Hbl, yKa3aHHbIE B Ta0aule 4.

YcTaHOBKa YaCTOTHOT'O IMAIIa30Ha OCYIIECTBISETCS IIPU HACTpoiike Monyis Ha
3aBOJIE-U3TOTOBUTEINIE U HE MOXKET ObITh M3MEHEHA B JIaJIbHEHIIIEM.

Monaynes mnoanepxkuBaer mnpucBoeHne MAC-koMaHgaMu AONOJHUTEIbHBIX
4acTOT, B paMKaxX CBOEr0 4YaCTOTHOI'O JMaIa3oHa.

Tabmuia 4 —YacrorHble THAIIA30HEI

JAunana3on Kanan | Yacrora, MI'u | Moayasauus IoJjoca

CHUTHaJIa curnaJa, kl'n

1 868.1 LoRa, MultiSF 125

2 868.3 LoRa, MultiSF 125

EU863-870 3 868.5 LoRa, MultiSF 125

RX?2 869.525 LoRa, SF12 125

1 868.9 LoRa, MultiSF 125

RU864-868 2 869.1 LoRa, MultiSF 125

RX2 869.1 LoRa, SF12 125

1 865.1 LoRa, MultiSF 125

2 865.3 LoRa, MultiSF 125

KZ865-868 3 865.5 LoRa, MultiSF 125

RX?2 866.7 LoRa, SF12 125
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Monynp momnepKWBaeT Ba BapuaHTa MPOIEIYypbl AaKTUBAIlMU B CETH
LoRaWAN:

— ABP (Activation By Personalization) — Bapuant, He TpeOyrommii
MPOXOXKACHUS MTPOLEAYPHI TPUCOSTUHEHUS.

B nmanHoMm pexume mpu mnojade nutaHus Moaynb cpasy HadMHAeT
paboTaTh B COOTBETCTBUU C 33/JIaHHBIMH JAHHBIMHU, HEOOXOAUMBIMU IS
paboTHI B CETH.

— OTAA (Over-The-Air Activation) — BapuaHT, pu KOTOPOM TpeOyeTCs
MIPOUTH Mpolieaypy npucoeauHenus (join procedure), BO BpeMsi KOTOpOi
BBIpa0aTHIBAIOTCSl CECCUOHHBIC KITF0UH I poBanus U aapec DevAddr.

B nanHOM pexxume mpu mojaade NmUTaHus Ha MOJylib OCYIIECTBIISIET
MOMBITKM PErUCTPallid B CETH B 3aJaHHOM YaCTOTHOM JHala3oHE C
MOJIyYeHHEM OT 0a30BOM CTaHIMU TpeOyemoil sl paboThl MH(MOPMALUY.

YJ4em

Moy oepKUBacT YIIPaBICHUE CKOPOCTHIO MepeIavr TaHHBIX U BBIXOTHOM
MOIIHOCTBIO paJnoNepeaTurKa, T.€. pean3yeTcs alanTUBHAs CKOPOCTh Iepeaadn
nanHbixX (adaptive data rate, ADR).

Moayns oiiepKuBacT JIBa THUIIA TTIepEaadn MaKeTOB:
— «C noaTBepKIeHHuEeM» — MOAYJIb OyJIET TyOIUpOBaTh OTIIPABKY MakeTa J0
TeX TOp, MOKa HE MOJYYUT MOATBEPKICHUE JTOCTABKH OT cepBepa, J1MO0
MIO0Ka HE 3aKOHYHMTCS «KOJIMYECTBO MOBTOPOB MakeTay (10 yMOJYaHUH - 8).
— «be3 moaTBep)KACHUS» — MOAYJIh OTIPABISIET MAKET COTIACHO 3aIaHHOTO
nepuoja 6e3 TyOonupoBaHUs MaKeTa U He XKACT MOATBEPKACHUS TOCTABKU
OT cepBepa.

Kaxnapiii kanan Moaynst nojaaep:kuBaeT padoTy B OJJHOM U3 PEKUMOB:
— TM0JICYETA UMITYJIHCOB;
— KOHTPOJISI COCTOSTHHS BXOJa;
— CbhEM NOKA3aHUM C JJaTYUKA TEMIIEPATYPHI.

B pexunmax moacyera UMITyJIbCOB CYET BEAETCS HAPACTAOIIUM UTOTOM U MOXKET
OBITH MCTIOJB30BaH HA MPUOOpAX ydeTa YHEPropecypcoB, a TakKe IPYTrux Mpuoopax,
MMEIOIINX MMITYJIbCHBIM BBIXOJl «CYXON» KOHTAKT WJIA OTKPBITBIA KOJuieKkTop. [lpn
HEOOXOAMMOCTH MOXXHO HACTPOUTh THUI TIOJICYETAa WMITYJILCOB C TMepeaave
KOJIMYECTBA HA MOMEHT OTIPABKH, JTHOO0 TIepeiaueii KOIM4ecTBa Ha Ha4auo CyTOK.

Monayns mognepKuUBaeT HACTPOWKY BpeMeHu GuibTpa aHTHapedesra Io
Ka)XJIOMY KaHaJly, YTO MTO3BOJISIET UCKJIFOYUTH JIOKHBIHN MOJICYET UMITYJILCOB. 3HAUEHUE
HE JIOJDKHO OBITH OOJIbIIIE JITUTETLHOCTH UMITYJIbCA, CYMTHIBAEMOTO MpUOOpa yuera.
IIpu moakmtoueHHM MPUOOPOB yueTa C MMITYJIbCHBIM BBIXOJIOM «CYXOH» KOHTAKT
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JI0OCTaTOYHO MCHOJB30BaTh 3HAUCHUE (PUIIbTPA aHTHIpeOe3ra «1o yMondanuwo». [lpu
NOJKJIIOYEHUH MPUOOPOB ydeTa, HMEIOIMIUX MMIYJbCHBIA BBIXOJ «OTKPBITHINA
KOJUIEKTOP» HEOO0XOJUMO HACTpOUTh (GUIBTP aHTHUIpeOe3ra B COOTBETCTBUHU C
JUTUTEIIbHOCTBIO UMITYJIbCa, YKa3aHHOM B macnopte mpubdopa yuera.

Moynp NoaaepKUBAET U3MEHEHUE HAYAJIbHOTO YUCJIA UMITYJIBCOB.
O06opynoBanue ¢ UMITyJIbCHBIM Bbixo10M Tuiia NAMUR He noanepkuBaeTcs.

B pexnme curnanmzanuu Monayinb KOHTPOJIMPYET U3MEHEHUS IOJISPHOCTH Ha
BXOZ€ KaHama. B ciydae WM3MEHEHHs COCTOSHMS  BXOJa, ITPOUCXOIUT
He3aMeJUINTEIbHAs OTIIpaBKa COOOIIEHHS CO CTaTycoM «TpeBora». Jlamee craryc
KaHaja [epeaaeTcs B COOOIIEHUAX 0 PACIIUCAHUIO JJO CMEHBI COCTOSIHUS BXO/a.

MOI[YJIB NOOACPKUBACT YCTAHOBKY KOJHMYCCTBA OTIIPABJIICMBIX BHCIIJIAHOBBIX
COO6IHCHPII>1 «TPCBOT'a» TOJBKO IJIA pCKHUMaA «oe3 IMOATBCPIKACHUD) .

B pexxume cocTosHUS BX0/1a TEKYIIUI CTaTyC KaHalla epeaaeTcs B COOOIICHUSX
10 PACIIMCAHHUIO.

B pexxume cpema nokasaHui ¢ JaTYMKA TEMIEPATyphl IEPEIAOTCs 3HAYEHUs Ha

MOMEHT OTIIpaBKU cooOmieHus. [IJis KOHTPOIIs MOKa3aHU UCIONB3YIOTCS IU(PPOBHIC
tepmomeTrpsl DALLAS DS18B20.

Tabnuua 5 — Onucanue NOAKIIOYEHUs JaTYMKa TEMIIepaTyphbl

CumBon Onucanue [TogknroyeHue
GND OO6muit K pazsemy GNDx Ha
KOMOUMHUpOBaHHOM pazbeme XT3
DQ BreIBog JaHHBIX BBOJA/BBIBOAA K pasbsemy IMPX Ha
(Input/Output pin). KOMOMHUpPOBaHHOM pa3beme XT3
VDD VDD noxka nutanus. Heo6xoaumo K pazsemy GNDx Ha
COEJIMHUTH C OOLIUM MPOBOJIOM KOMOMHHPOBaHHOM pa3beme X 13
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Momynb nogepxkuBaeT Habop AT-KoMaH[ ISl HACTPONKH pabovrNX MapaMeTpOB
no untepdeiicy UART, a taxxe ¢ momomibio downlink-coo01ienuii.

Jlns BrItoueHus: pexkuma koHburypanuu no uarepdeiicy UART HeoOxoammo
nonkmounts USB-UART-nipeoOpazoBatens 1 BKIIOUUTh Moayis. [Ipuznakom Bxoaa
B PEXHUM SBIIETCS PAaBHOMEPHOE CBEUYEHHE CBeTonMonAa. Brixon u3 pexuma
KOH(UTYpaIlK OCYLIECTBIIACTCS Tiepe3arpy3koit Moy, 1160 oTCyTCTBHEM OOMeHa
JaHHBIMU 0 UHTEep(delcy cBs3u B TeueHue 60 CexyH/I.

Komanzs! BBoasaTcs B koauposke ASCII B BepxueM peructpe. Jlro6as komanaa B
KOHIIE CTPOKH JIOJDKHA coJiepkath ynpasiisttonue cuMBosibl 0x0D 0x0A (‘\r\n’). Ipwu
nepenaye komansl yepes cepBep LoRaWAN nannoe tpeboBaHue HeoOA3aTENbHO.

OtnpaBka HACTPOCUHBIX KoMmaHJ ¢ mnomompbio  downlink-cooOmeHmii
ocymectBisercs uyepe3 FPort=2. Komanapl nepeBoasrcs B KOaupoBKy Hex.

Tabmuua 6 — [Tapamerpst untepdeiica UART mis pexxuma KoHOUTYpaITuu

ITapamerp YcCTaHOBJICHHbIE
CKopocTh 9600
KonnuecTBo OUT JaHHBIX 8
YeTHOCTD HET
KonnyecTBO cTONOBBEIX OMTOB 1
05.08.2024 8-14 Peoakyus 4.65

novouchet.ru info@novouchet.ru



https://novouchet.ru/
mailto:info@novouchet.ru

Tabauna 7 — Komanas! HacTpoiiku Moayns

HOBU:

Komanna Onucanue IIpumeyanue
AT+TYP1=X Tun 1-ro Bxoga | 0- UMITyIBCHBIN BXOM, pEXUM 1
AT+TYP2=X Tun 2-ro Bxoga | 1- maTumk TemrepaTypsl
AT+TYP3=X Tumn 3-ro BXoga | 2- CUTHAJIU3AINS 110 3aMbIKaHHIO
AT+TYP4=X Tum 4-ro Bxomga | 4- COCTOsIHME BXOJ1a
AT+TYP5=X Tum 5-ro Bxoma | O- UMILYJIbCHBIN BXOJ, PEXKUM 2
AT+TYP6=X Tun 6-To Bxoaa
AT+TYP7=X Tun 7-ro Bxoxa
AT+TYP8=X Tun 8-ro Bxoma
AT+TMT1=X Bpewmst punstpa | 0- default, 500 mc

aHTUpeOesra
1-ro Bxoma 2- 100 mc
AT+TMT2=X Bpewmst puasrpa | 3- 500 mc
aHTUpeOesra
2-T0 BXOJa
AT+TMT3=X Bpems gunbtpa
aHTUpeOesra
3-ro Bxoa
AT+TMT4=X Bpems punbtpa
aHTUpeOesra
4-ro Bxona
AT+TMT5=X Bpems guibtpa
aHTUpedesra
5-ro Bxoma
AT+TMT6=X Bpems guibtpa
aHTUpedesra
6-ro Bxoma
AT+TMT7=X Bpems punbrpa
aHTUpeOe3ra
7-ro BXoma
AT+TMT8=X Bpems punbrpa
aHTUpeOesra
8-ro Bxonda
ATH+REW1=XXXX KomngectBo 3anaetcs B necstuaHoM Buje (ASCII)
uMItysbcoB 1-ro | Tonbko mo UART
BXO/1a
ATH+REW?2=XXXX KomngecTBo
UMITYJIBCOB 2-TO
BXOJ1a
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YJ4em

AT+REW3=XXXX

KonunyecTBo
HMMITYJILCOB 3-TO
BX0J1a

AT+REW4=XXXX

KommuectBo
UMITYJICOB 4-TO
BX0J1a

AT+REWS=XXXX

KomnuectBo
HMITYJIbCOB 5-TO
BXOJa

AT+REWGE=XXXX

KonunyecTBo
HUMITYJICOB 6-TO
BXOJa

AT+REW7=XXXX

KomnuectBo
HMITYJICOB 7-TO
BX0J1a

AT+REWS8=XXXX

KomnuectBo
HMITYJIBCOB 8-TO
BX0J1a

AT+NAM=X

Hactpoiika
KOJIMYECTBA
OTIpPaBKU
AKCTPEHHBIX
COOOIICHMI

J1o 5 BHEIIAaHOBBIX COOOIICHUM C
UHTepBAJIOM niepenauu 10 cexyHn.
0- default, 3 coobmeHus

1- 1 cooGmenue

2- 2 coo0mIeHns

3- 3 cooOmeHus

4- 4 coolOmeHus

5- 5 coobieHuit

Tonbko 111 pexxuma paboTel «0e3
MOATBEPKACHUSD

Tabnuua 8 — Komanael HacTpoiiku Moaysist uist paboThl UMIYJIbCHBIX BXOOB B pexKUME 2

lora_devicetimereq

Komanna Onucanme IIpumeyanue
AT+TRQ=X CunxpoHunsanus | 3apoc BPEMEHU OTIPABIISAETCS
BpEMEHU Mac- OTHOCUTEJIBHO CUETYMKA COOOIICHUI:
KOMaH/01 0- 3ampoc oTKIIIOueH

1- 3ampoc kaxmoe cooOIIeHue

2- 3anpoc kaxzaoe 10 coobmienue
3- 3ampoc kaxaoe 100 coobmieHne
4- 3ampoc xkaxaoe 1000 coobmeHune

AT+HUNX=XXXX

YcTaHoBKa BpeMEHU
UNIX xomangon

3amaercs B Timestamp (ASCII)

05.08.2024
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YJ4em

Tabauna 9 — Komanasl HacTpoiiku Moayns s padotsl B cetu LORaWAN

OTITPaBKH

Komanna Onucanue IIpumeuanne
AT+PER=XXXX | Hactpoiika nepuona | 3aaerca B CEKyHAAaX B JECATUYHOM
nepeaayu Bujie (ASCII)
AT+OTAA=X H3menenue criocoba | 0- APB
aktuBanuu B cetu | 1- OTAA
AT+CONF=X N3menenue tuna | 1- ¢ moaATBepKACHUEM

0- 6e3 moATBEPKICHUS

He pexomenayercsi ycTaHaBiMBaTh NEepuoj mepenaun Oojee 24 4acoB H3-3a
BO3MOKHOM maccuBaiuu oaTapeu.

Tabmuua 10 — Komanasl 3anpoca nHpOpMaIum

Komanna Onucanue IIpumeuanue
AT+GET 3anpoc Texkymmx | Tonbko mo UART
napaMeTpoB
HACTPOMKHU
AT+MSG? 3amnpoc nocnenuero | Toasko mo UART
MepeIaHHOTO
HH(POPMAITMOHHOTO
rmaketa MoyJist
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Moaynb otnipaBisieT UHOOPMAIMOHHBIE MTAKETHI B 2-X CIyYasx:
— [0 PaCHHUCAaHUIO;
~ BHEIUIAaHOBO.

YJ4em

[Ipu BrirOUeHNM MoOJyiid nepexo]l B paboyuil peKUM COIPOBOKIAETCS MATHIO
KOPOTKHMMHU BCIIbIIIIKaMu cBeToauoAa (s pexkuma OTAA npu ycrienHol npoueaype
npucoequHenus). OTpaBka TEpBOro MHMOOPMAIMOHHOTO MaKeTa MPOUCXOAMT IO
MCTEYEHUN YCTAHOBJIEHHOro mnepuoja mnepenaun. llocienyronme cooOmeHus
OTHPABJISIOTCS C TEM K€ UHTEPBAIOM.

BrennanoBas OTIIpaBKa COO6HIGHHﬁ IMPOUCXOIUT TOJIBKO B CJIY4daC HM3MCHCHUA
COCTOAHHA BXOOAa B PCIKUMC CUTI'HAJIMU3AIHH. HpI/I 9TOM BHCINIAHOBAA OTIIPpABKa HC
BJIMACT HA OTIIPABKY COO6HICHPIﬁ I10 paCIIiCaHuIO.

Monyne noanepxuBaeT pabOTy B peXHMME MycKo-Haiaaku. JlaHHBIA pexum
AKTUBUPYETCA NPU BKIIOUYECHUM MOIyns € 3aMKHYTBIM Pa3beMOM ITyCKO-HalaJKa.
[locne BkIOYEHUS MH(POPMALMOHHBIE IMAKEThl NEpPEeNaroTcsi ¢ MHTepBajoM B 10
CeKyHJI. BpIX0oa u3 pekrma MPOUCXOINT MOCIIE pa3MbIKaHUS pazbemMa, najiee Moayib
MEPEXOAUT B IITATHBINA PEKUM PAOOTHI.

Nudopmanmonnsiii maker Mopayns otnpasisiercss Ha FPort=2, nepemaua B
pananodpup COnpoBOKIAETCSI KOPOTKON BCIBIIIKON CBETOIUO/IA.

Tabmuua 11 — MadopmanonHslii maker Moyt

Pa3mep Onucanme IIpumeuyanue
4 Oaiita Bpemsa popmupoBanus B (hopmate UNIX time
COOOIICHHUS

1 GaitT Tun 1-ro Bxoga Crapmmmii mony6ait - Bpemst GpuinbTpa
anTuapeOesra:
0 - 500 mc (default)
1-5wmc
2 - 100 mc
3-500 mc

MJIA NI TTOJTyOaiT:

0 - uMIyIbCHBIN BXOJ, peXUM 1
1 - natyuk Temneparypsl,

2 - CUTHaJIM3aIysl,

4 - cocTossHHME BXO/a

S - UMIYJIbCHBIN BXOJ], PEXKHUM 2

4 6aiita | Uudopmarus o 1-my BXomy:
- Tun 0 - KonnyectBo mmmyiscoB (Hex);
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- Tun 1

- Tun 2

-Tun 4

-Tun 5

- 2 mimagmmux Oarita — °C x 100 (16-Tu
pa3psIHOE YKCIIO CO 3HAKOM),

[Ipu HempaBWIBHOM MOJKIIOYEHUH,
HEWCIIPAaBHOM,  JIMOO  OTCYTCTBUU
CEHCcOopa, IepeIacTcsl 3HaUCHUE

0x55 0x55(Hex)

- Minapmmii 6aiit — 0x01, B ciydae
HACTYIIJICHUS COOBITHS;

- Mitapmmii 6aiiT — COCTOSTHUE BXOAA!
0x01 — 3aMKHYTO

0x00 - pa3oMKHYTO;

- KonnuecTBo nMIyibCcoB Ha
npeasiaynme 0:00:00 BHyTpeHHETO
taiimepa (Hex)

1 GaiT Tumn 2-ro Bxomaa Amnanornyno 1-my BXoay
4 6aiita | Muadopmanus no 2-my Bxoay | AHanoruyHo uHdopmanuu 1-ro Bxoaa
1 Gaiit Tun 3-ro BXxoaa Amnanornddo 1-my BXoay
4 Oaiita | Muadopmarms no 3-My Bxoay | AnHamornyHo uHdopmaiuu 1-ro Bxoaa
1 GaiT Tun 4-ro Bxomaa Amnanornyso 1-my BXxoay
4 Gaiita | Muadopmanus no 4-my Bxoay | Ananoruydo uHdopmaiuu 1-ro Bxoaa
1 Gaitt Tun 5-ro Bxoaa Crapimit nony06ait - Bpemst GuiabTpa
anTuapeOesra:
0- 500 mc (default)
1- 5 mc
2- 100 mc
3- 500 mc
MJIA NN 0Ty OaiT:
0- uMITy IBCHBIN BXO, pexkum 1
5- UMITYJILCHBIA BXOJ, PEKUM 2
4 6aiita | Mudopmarus mo 5S-Mmy BXOy:

- Tum 0 - KonnyectBo ummyniscoB (Hex);

- Tum 5 - KonnuecTBo MMIyJIbCOB HA
npeasiayunme 0:00:00 BHyTpeHHETo
taiimepa (Hex)

1 GaniT Tun 6-ro Bxoaa AHaJIOTHYHO 5-MYy BXOJY
4 Gaiita | Muadopmauus no 6-my Bxoay | AHaJIOTMYHO MH(OpPMAIIMU 9-TO BXOJa
1 GaiT Tun 7-ro Bxona AHAJOTMYHO 5-MY BXOJY
4 Gaiita | Mnadopmamms mo 7-my Bxoay | AHajIorudHo MH(OpMAIUU 5-TO BXOJa
1 GauT Tun 8-ro Bxona AHAJOTMYHO 5-MY BXOJY
4 Oaiita | Mudopmarms no 8-My Bxoay | AHamornyHo uHGOpMaIuu S5-ro BXoja
1 GauT YpoBens 3apsiga 6arapeu 1...254
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JIMCT perucrpanum M3MeHECHU I

Jara Bepcus HN3meHenust

10.10.2017 3.0 Hcxonnas Bepcus.

16.10.2017 4.01 JobaBneHpl KOMaHIa HACTPOWKH KaHAJOB MOXYJA, U3MEHEH (opMmaT
OTIIPABJISIEMOI'0 MAKEeTa.

23.10.2017 4.10 Y6pans! HeHykHbIe AT-KOMaHIbl CEpUHHBIX HOMEPOB. Y CTAHOBKA THITA BX0J1a
1o paguokaHaiy. Jlo6aBieHa koMaHaa cOpoca KOJIMYecTBa NMITyJIbcoB. Eciu
THI BX0Aa « CHTHAJTM3aLHsD) - OTCBUIKA 5 ITAKETOB C HHTEPBAJIOM 5 CEKYHJ 110
COOBITHIO.

30.10.2017 411 Job6aBneHbl KOMMEHTapHH. Y JaJleHBl HeHYKHBIE TICPEMECHHBIC.

31.10.2017 4.12 HcmpaBinena Bo3MOXKHOCTH Tonyunts DevAddr uepes AT-xomanmy. YOpana
JIBOMHa Ilepeiaya CepUHOro HoMepa B pexxuMe paboThl Ha TECTOBYIO 0asy.

23.07.2018 4.12 JobaBneHo omucanne, KIIFOYH U GOPMATHI TAKETOB B PEXKUME «ITyCKO-HaJlaJIKm».

11.02.2019 4.17 WzmeneH ctek mporokona Ha 1.0.3.

15.02.2019 4.18 JobaBneHa kKoMaHa HACTPOWKH THIIA OTIIPABKH MTAKETOB.

05.03.2019 4.19 JobGasneHo omucanne paboTHl peXXUMa CHTHATU3AINH U KOHTPOJIST TEMITEPaTyPHL.

10.04.2019 4.22 JlobaBneHa KOMaH/a HACTPOHKHK BpeMeHH GHIIbTpa anTtuapedesra ot 5 1o 500 mc.
Jlo6aBneHa koMaHa U3MEHEHHs TUIIa OTIIPABKH COOOLICHUH.
Jo6asnen nuama3on yactotr KZ865-867.

25.04.2019 4.22 W3menensl apTuKyasl Momynel, 100aBiIeHB BapHAHTHI KOMIUICKTOB 3JIEMEHTOB
TUTAHUSL

25.11.2019 4.30 W3meneH opMmat 3amauu meproaa nepeaad Ha CeKyH/IbL.
JoGapieH pesxiM paboThl CUSTYHKA UMITYJILCOB C OTIPABKOM 3HAUCHHUS HA HAYAIIO
CYTOK.
3ameHeH HoMep Moayns Ha Bpems (opMupoBaHMs COOOIICHUS B (opmare
UNIXtime stamp B uH(pOpPMAIHOHHOM TAKeTe.
HobGasneHo orobOpaxkeHne (uibTpa aHTHApeOe3ra Ui KaKIOro KaHajia B
UH()OPMALMOHHOM MaKeTe.
Jlo6GaBneHp! KOMaH/ bl HACTPOWKH KOJIMUYECTBA SKCTPEHHBIX COOOIICHNH, 3ampoca
HOCIIEIHETO MH(POPMAIIMOHHOTO COOOIICHHSI M TEKYIHX [apaMeTpOB HACTPOHKH
no UART.

01.12.2020 4.35 Yuudukamus [10.

30.09.2021 4.42 JopabotaH anropuT™ paboThl peKMMa CUTHAIU3ALMHU. Y NAJIEH PEXHUM IIyCKO-
Haslaku Monyiiei.

28.11.2021 4.43 WzmeneHo Bpems ¢puibTpa antuapedesra TMT na 3 mc.

02.03.2023 4.48 M3MeHeHO 3HAYeHHUE MOCieaHero Oaita nHpOPMAIIMOHHOTO Maketa Momyns Ha
«YpoBeHb 3apsiyia 6atapemy.

05.08.2024 4.65 JlopaboTaH airopuT™ OTIPaBKH COOOIIECHHH.
JloOaBiieH pexHM «ITyCKO-HalaKay.
Jlo6aBnena HacTpolika HAYaJIBHOTO YUCIIa UMITYJIbCOB I10 KaHAJIaM.
Hcnpasnena pabora cuerunka kaapos (FCtr) nns pesxxuma ABP. B cootBeTcTBHNI
co cnenugukarueir LORaWAN mociie BBIKITIOYCHUS CUCTUUK KAAPOB HE
cOpaceIBaeTcsl.
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