OBOPYLOOBAHWE NB-IOT

onepaTtop loT peweHwun
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KPbIWKW PETPO®UT AJ1A CYETYMKOB MEPKYPUI 230, TAMMA 3
N SHEPI OMEPA CE 303

YMHasn KpbilwKka Petpodut npeacraBnsaeT cobom KNEMMHYHO KPbILKY
CO BCTPOEHHbIM BHYTPb MOAEMOM Mepesaun AaHHbIX.
BapuraHTbl BCTPOEHHbIX MOAEMOB Pa3fINyatoTCA TEXHOSOTEN Nepeaaym AaHHbIX:

- mopem 3G/4G,
- Wi-Fi mopem,
- LoRaWan mogem,

- mogem NBIoT,
- nepedaya Tonbko no Ethernet kaHany.

| Haumenosanve xapaktepuctukn | 3uavenne

dneKkTponuUTaHNe ycTponcTBa

MNMoTpebnsemas MOLYHOCTb

NHTepdeiic

NHTepdenc cBA3N CO CHETUMKOM SNIEKTPOSHEPrim
TN BCTPOEHHOro mogema

Tun npoTokona nepefaun AaHHbIX MO paAroKaHany
[Juana3oH yactot

MHaunkauma (cBeToanoabl)

Pabounin pranasoH Temnepartyp

BcTpoeHHasa cxema annapaTtHoro watchdog
KHOMKa KOHTPONA CHATWA KPbILIKK

Tvn pa3bemMoB C BHELLHVIM JOCTYMNOM

Tun pa3bema aHTEHHbI Ha Moayne

Kopnyc

MoHTax

CpepHAa HapaboTKa Ha OTKa3

Cpok crny6bl

220VAC (ocyLecTBNAETCA OT CYETUMKA D1EKTPOIHEPrnm)

He 6onee 2W
USB 1nopt
RS-485
LoRa
LoRaWAN
RU868
nrTaHUe, CTaTyc, Nepefaya AaHHbIX
-40 po + 80°C
+
+
USB-B
SMA (F)
MnacTvkoBbIn
YcTaHaBIMBaAETCA Ha CYETUMK
He meHee 150 000y

20 net




CHETUYUMK SJIEKTPOSHEPT I ANCT A100 N AUCT A300 C MOAYJIEM NB-IOT

OoHoaszHbili A100
C pesie OMKJIoYeHUA Hazpy3Ku

CMeHHbIU
KOMMYHUKAUUOHHbIU
moOyse NB-loT

TpexgpasHoeiti A300
C peJsie OMKJII0YEHUA Hazpy3Ku

-

CMeHHbIU
KOMMYHUKAUUOHHbIU
moOyse NB-loT

JneKkTponuTaHue ycTponcTea

MNoTpebnsemas MOLWHOCTb

MNMonb3oBaTenbcknii UHTepdENC ANA HACTPOMKU
WHTepdeic cBA3N CO CHETUNKOM SNEKTPOSHEPrUM
Tvn BCTpoeHHOro moaema

NB-loT protocol stack

Mopem

Frequency range Band 8
Frequency range Band 20

Frequency range Band 3

Konuuectso SIM-kapT

Tun SIM-kapt

MHaukauma (cBeToanoabl)

Pabounit pranasoH Temneparyp
BcTpoeHHas cxema annapartHoro watchdog

Tvn pasbema aHTeHHbI Ha Mofyne

AHTEHHA Ha MarHUTHOM OCHOBaHWUW. nnHa Kabens 3 MeTpa.

Kopnyc
MoHTax

[abapuTHble pasmepbl
[na 3-dasHoro cuetumka AUCT
[na 1-pasHoro cyetumka AUCT

Macca KoHTposniepa, He 6onee
CpepHss HapaboTKa Ha OTKa3

Cpok cny»6bl

8-15VDC
(ocywecTnaerca
OT cyeTyrKa anekTposHeprum AUCT)

He 6onee 10W
USB
UART
LTE-Cat-NB1 (NB-loT)

3GPP Release 13

MNpownssoanTens - SIMCOM
LTE- b3, b8, b20
(1800 MHz, 900MHz, 800MHz)

Uplink 880..915 MHz (Module transmit)
Downlink 925..960 MHz (Module receive)
Uplink 832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)
Uplink 1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)

1
Mini SIM
nuTaHue, cTaTyc
-40 po +80°C
+
SMA (F)
B KOMMN/eKTe
MnacTrkoBbIi

YcTaHaBNMBaeTCA B CUETUMK

75x65x28 mm
55x70x28 Mmm

03 Kt MPOTECTVIPOBAHO

He meHee 150000 y

OMEPATOPOM
20 ner CETANBHOT




BCTPAMBAEMBIE NB-IOT-MOOYM O4J1A CYETYMKOB SNEKTPOSHEPT W
«FTAMMA>» N «<MUNJTTYP>

NB-IOT mogynb

NB-IOT mogynb

HanmeHoBaHue XapaKTepuncTtnkn

JneKkTponuTaHue ycTponcTea

MoTpebnsaemas MOLHOCTb

Monb3oBaTenbckuit UHTEPdENC ANA HaCTPOWKM
NHTepdenc cBA3N o CHETUMKOM SNIEKTPOIHEPTUN
Tvin BCTPOEHHOro mogema

NB-loT protocol stack

Mopem

Frequency range Band 8
Frequency range Band 20

Frequency range Band 3

KonuuectBo SIM-kapt

Tun SIM-kapt

MHankaums (ceetognoppl)

Pabounin gpranasoH Temnepatyp
BcTpoeHHas cxema annapatHoro watchdog
Tun pasbemMa aHTEHHbI Ha Mogyne

AHTEHHa Ha MarHUTHOM OCHOBaHWN.
[nviHa kabens 3 meTpa.

Kopnyc

MoHTax

[abapuTHble pa3mepsbl

Macca KoHTponnepa, He 6onee
CpepaHaAa HapaboTKa Ha O0TKa3

Cpok cny6bl

8-15 B (DC)
(ocywecTBnaerca
OT CYETUMKA DIIeKTPOIHeprn)

He 6onee 10 BT
usB
UART
LTE-Cat-NB1 (NB-loT)

3GPP Release 13

MNpownssoauntens - SIMCOM
LTE- b3, b8, b20
(1800 MHz, 900MHz, 800MHz)

Uplink 880..915 MHz (Module transmit)
Downlink 925..960 MHz (Module receive)
Uplink 832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)
Uplink  1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)

1
Mini SIM
nnTaHue, CTaTycC
-40 o + 80°C
+
SMA (F)

B KOMMJ1EeKTE

MnacTukoBbIn

YcTaHaBNMBaeTCcA B CHETUMK

138%47%23 mm
0.3 kr MPOTECTVPOBAHO
He meHee 150000 y OMEPATOPOM
p— CETVI NBHOT




BCTPAMBAEMBbBIE NB-IOT-MOAOYJ1IU
0N1A CYETYMKOB S/IEKTPOJHEPT NN «KACKAL

B PA3PABOTKE

Mopaynb cueta nMnynbcos OoT KomnaHum ICBcom
npefHa3sHayeH A8 yCTaHOBKM B CYHETUMKM
SNeKTpOo3Heprum mapku «Kackagy.

Mogaynb obecneunBaeT CUMTbIBAHNE AaHHbIX CO CHETUMKA,
C nocnegyouen nepegayen JaHHbIX NO CETAM COTOBbIX
onepatopos NB- loT.

Mopaynb ycTaHaBNMBAETCA Ha CYETUMKE B NOCAAOUYHOE
MecTo, cneuunanbHo NpefHa3sHauYeHHoe AN 3TOoro.
Mocne yero NnponcxoanT NAIOMOUPOBKa MOAYNS.

dneKTponuTaHne MOAyNA MOXKET OCYLLECTBAETCA
KaK OT CYETUMKA NIEKTPOIHEPTUM,
TaK 1 OT aKKYMynATOpHOW baTapeun.




YYET BO/Lbl




MOOYJ1b NB-IOT AOJ18 BbITOBbIX CHETHYHMKOB BObI
CBHK, MNMYJ1bC, NTEJIMA

" Hawmenosanne xaparrepncrin | nasenne

XapaKTepucTukm nutaHma BcTpoeHHas nutuesas 6atapes 3,6V
Tvn BCTPOEHHOrO Mogema LTE-Cat-NB1 (NB-loT)
NB-loT protocol stack 3GPP Release 13
e Mpounssogutens — SIMCOM LTE- b3, b8, b20 (1800
MHz, 900MHz, 800MHz)
— Uplink 880..915 MHz (Module transmit)

Downlink 925..960 MHz (Module receive)
Uplink 832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)
Uplink 1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)

YacToTHbIN Arnana3oH Band 8
YacToTHbI Arana3oH Band 20
YacToTHbI gnana3oH Band 3

Konunyectso SIM-kapt 1
Tun SIM-kapT Micro SIM
MHavkauwa (ceeTogmnogpi) CraTyc paboThl ycTpoiicTsa, Ctatyc RF-mMogyna

MOp,yJ'Ib cyeTyYMKa BOAbl npeaHa3HayvyeH AnAa yCTaHOBKU
Ha YHBepCalibHbl€ CHETUYUKN XOHO}J,HOI‘/'I n ropﬂqe|7| BOAbl. Monb3oBaTenbCKunii MHTEPGENC ANst HACTPONKM
MOﬂ,yﬂb obecrneurBaeT cunTbiBaHME AaHHbIX OT CYeTYUKa,

TexHonornyeckni pasbvem. (MoakntoueHne ¢
NMOMOLLbIO JOMONHUTENBHOFO KOHBEPTOPA)

c nocneayolLell nepegayeil AaHHbIX MO CETAM COTOBbIX HAatuvk MarHuTHoro BosaeicTans (MATHUT) +
onepaTtopos NB- loT. Jatunk cbema mofyna co cyetunka (BCKPbIT) +
KOHCprKLlI/Iﬂ CYETUYMKa NpeaycMmaTpmBaeT NpUMMeHeHNe AHTEeHHa BctpoeHHasn
3TUX Moaynen. Kopnyc MNacTVKOBbIN (FePMETUYHBIN MOCIe YCTaHOBKM)
MoHTax YcTaHaBnMBaeTCcA Ha CYETUMK BOAbI
CyeTymK C mMmoAaynem mMmoryT 6bITb NCNONb30BaHbI:
Pabouwnii guanasoH Temnepatyp -30 go + 80°C
- B COCTaBe aBTOMAaTU3NPOBAHHbIX I/IH(I)OpMaLlI/IOHHO—
N3MepuUTeNbHbIX CUCTEM KOMMEPYECKOro YYETa pecypcos, labapuTHble pasmepbi 64 31,5 Mm
- B COCTaBe CMCTEM MOHUTOPWHIa, ANCneTyepunsaLmm, T 0,15 Kr L —
- B COCTaBe NpoeKToB “YMHbIN ropon”
CpepnHsas HapaboTKa Ha OTKa3 He meHee 150000 y OTEPATOPOM

CETV NBAHOT

- B cocTaBe npoekToB “loT” (MHTepHeT Belyen)
Cpok cny»6bl 20 net




MPOTECTUPOBAHO

OEPATOPOM
CETW NBHOT

YJIbTPA3BYKOBOW CYETYMK BOObl AUCT-KB-NB

NB-IOT mogynb

HanmeHoBaHune XapaKTepuctnukn TexHnueckasn CI1EI.|III¢III Kauuna

DN15 DN20 DN25
BHyTpeHHUN BHyTpeHHUIN gnametp - 22; BHyTpeHHUI

APERETD T O Bune:luauwl:leﬁTzl;aKe;Tp BHGNHTV;J;;" e BHAeL“uaHn;eﬁlT:v:aZMse;Tp

- 26; -41,5;
Matepuan Tpy6bl JNlaTtyHb
Pa3mep cueTunka (Mm) 130x117x77 130x117x77 175x117x77
Pacxop Bogabi:
MakcnmanbHbin Q, (m3/4) 3,125 3,125 3,125 5,0 5,0 5,0
MakcumanbHbiin Q, (mM3/u) 2,5 2,5 2,5 4,0 4,0 4,0
MakcumanbHbliii Q, (mM3/4) 0,025 0,025 0,04 0,04 0,04 0,04
MakcumanbHbliii Q, (m3/u) 0,01 0,015 0,01 0,025 0,016 0,025
CoefuHuTeNbHaA pe3bba (aom) G**B G'B G'"B
MoTteps paBneHns Q3 AP 40
Q3/Q1 R160, R250 (onynoHasnbHO)
HomuHanbHoe paBneHus Bogbl MAP10 (1,0 Mna), MAP16 (1,6 Mna) (onuuoHanbHo)
Temnepatypa Bogbl 0,1 ~50°C (70 °C, 90 °C - onunoHanbHoO)

B-H/A-V
Knacc TouHocTn Knacc B B ropusoHTasibHOM NonoXeHnu,
Knacc A B BepTnKasibHOM MOJIOXKeHUM

Knumatnyeckoe ncnonHexHne Knacc C
Knacc 3awmtbl IP68
NsmepuTenbHbin LuKn (cek) 0,25
TemnepaTypa oKp. cpeabl (3KcnnyaTtauus) 5~55 °C
MeXnoBepouHbIl HTepBan (neT) 6

2 nnu 4 (onuunoHanbHo) Li-lon 6atapen ER18505

S S L LR T AR R emkocTbio 3800 mAY Kaxpaas (Bcero 14400 mAu), U=3,6 B

Cpok cny6b1 6aTapeu (rog) 6, 10, 15 (onunoHanbHO)

UHTepdeliic cBA3N M-bus, NB-IOT, LoRa / LoRaWan wireless (onunoHanbHo)




MOOYJIb CBA3N OJ1d OBWEAOOMOBbBIX CHETHYHMKOB BO/bl BBT

NB-IOT mogynb

NB-loT — an1eKTpOHHbIN MOoAY/b B COCTaBe CYeTUMKA
BOAbl 0obecneynBaeT CYNTbIBAHNE AaHHbIX CHETYMKA
C nocnegyoLen nepegayeinn JaHHbIX MO CeTAM
coToBbix onepaTtopos NB-loT.

KOoHCTpyKLMA cyeTymKa BoAbl NpegycMmaTpmusaeT
YCTaHOBKY MOAYNA BHYTPb CYETYMKaA B NOCaJo4YHOe
MeCTO, CneumnanbHO NpegHa3HayeHHoe AN 3Toro.
Mocne yero nponcxoauT NNOMOMPOBKaA CYETUMKA.
PelweHne nogxoanTt gna MHAUBMAYanbHbIX
BoJonoTpebutenen gna namepeHns oobema
NUTbEBOM XONIO4HON 1 ropsAYen BOAbl.

XapaKkTepuUCTnKn NUTaHnA
Tnn BCTPOEHHOro Mogema

NB-loT protocol stack

Mopem

YacToTHbIN Anana3oH Band 8
YacToTHbIl Anana3oH Band 20

YacToTHbIN grana3oH Band 3

Konunyectso SIM-kapt
Tun SIM-kapT

MHuankauua (ceetogmon)

Monb3oBaTenbcKuin MHTEPdENC AN HACTPONKM

[JaTtumk cbema mogyna co cyetumka (BCKPbIT)
AHTEHHa

MoHTax

Pabounin fmana3oH Temnepatyp

[abapuTHble pa3mepbl

Macca, He 6onee

CpepHss HapaboTKa Ha OTKa3

Cpok cny6bl

BcTpoeHHasa nutuesas 6aTtapes 3,6 B
LTE-Cat-NB1 (NB-loT)

3GPP Release 13

LTE- b3, b8, b20
(1800 MHz, 900MHz, 800MHz)

Uplink 880..915 MHz (Module transmit)
Downlink 925..960 MHz (Module receive)
Uplink 832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)
Uplink 1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)
1
Micro SIM (3FF)

CraTyc paboTbl yCTPOWCTBa

TexHonornueckun pasbvem. XS1 (MoagknioueHne
C MOMOLLbIO AOMONHUTENIBHOTO KOHBEPTOPA)

+
BblHOCHas Ha Kabene 3 meTpa
Mopynb BCTpOeH BHYTPb CYETUMKA BOAbI
-30 po + 80°C
46 MM X 20MM X 10MM

0,15 kr

He meHee 150000 y MPOTECTVPOBAHO

OfNEPATOPOM
CETV NBAHOT

20 net




B PA3PABOTKE

MOOYJ1b CBA3WM A1 CYETYMKOB BOAbI «MMPOTEW»

POCCUWCKWA 3ABOO-M3FOTOBUTESb

" Haumenosanwe xapatepucrin | anasemne

XapaKTepucTUKM NUTaHUA
Tvn BCTPOEHHOro mogema

NB-loT protocol stack

Mogem

YacToTHbI Anana3oH Band 8
YacToTHbIN arana3oH Band 20

YacToTHbIN grana3oH Band 3

Konunyectso SIM-kapT
Tun SIM-kapT

MHavkauus (cBeTognon)
Monb3oBaTenbckmin MHTEPPENC ANA HACTPONKI

JaTunk cbema mopyns co cuetunka (BCKPbIT)
AHTEHHa

MoHTax

Pabouuin frmana3oH Temnepatyp

FabapuTHblE pa3mepbl

Macca, He 6onee

CpenHAA HapaboTKa Ha OTKa3

Cpok cny>6bl

BcTpoeHHasa nutnesan 6atapes 3,6 B
LTE-Cat-NB1 (NB-loT)

3GPP Release 13

LTE- b3, b8, b20
(1800 MHz, 900MHz, 800MHz)

Uplink 880..915 MHz (Module transmit)
Downlink 925..960 MHz (Module receive)
Uplink 832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)
Uplink 1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)
1
Micro SIM (3FF)

CraTyc paboTbl ycTpoiicTBa

TexHonornyeckun pasbem. XS1 (MoagknioueHne
C MOMOLLbIO AOMONHUTENIBHOTO KOHBEPTOPA)

+
BbiHOCHaA Ha kabene 3 meTpa
Mogynb BCTpOeH BHYTPb CYeTuMKa BOAbI
-30 go + 80°C
46 MM X 20MM X 10MM
0,15 kr
He meHee 150000 y

20 net




MOOYJ1b CBA3N OJ1Ad CHETHMKOB BO bl «CTPYMEHb»

" Haumenosanwe xapatepucrin | anasemne

XapaKTepucTUKM NUTaHUA
Tvn BCTPOEHHOro mogema

NB-loT protocol stack

Mogem

YacToTHbI Anana3oH Band 8
YacToTHbIN arana3oH Band 20

YacToTHbIN grana3oH Band 3

Konunyectso SIM-kapT
Tun SIM-kapT

MHavkauus (cBeTognon)
Monb3oBaTenbckmin MHTEPPENC ANA HACTPONKI

JaTunk cbema mopyns co cuetunka (BCKPbIT)
AHTEHHa

MoHTax

Pabouuin frmana3oH Temnepatyp

FabapuTHblE pa3mepbl

Macca, He 6onee

CpenHAA HapaboTKa Ha OTKa3

Cpok cny>6bl

BcTpoeHHasa nutnesan 6atapes 3,6 B
LTE-Cat-NB1 (NB-loT)

3GPP Release 13

LTE- b3, b8, b20
(1800 MHz, 900MHz, 800MHz)

Uplink 880..915 MHz (Module transmit)
Downlink 925..960 MHz (Module receive)
Uplink 832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)
Uplink 1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)
1
Micro SIM (3FF)

CraTyc paboTbl ycTpoiicTBa

TexHonornyeckun pasbem. XS1 (MoagknioueHne
C MOMOLLbIO AOMONHUTENIBHOTO KOHBEPTOPA)

+
BbiHOCHaA Ha kabene 3 meTpa
Mogynb BCTpOeH BHYTPb CYeTuMKa BOAbI
-30 go + 80°C
46 MM X 20MM X 10MM
0,15 kr
He meHee 150000 y

20 net







MOOYJb SJIEKTPOHHBIN NB-IOT (HNC-T)
0J1d CHETHNKOB N'A3A BK-G4 ELSTER

Mopgynb 3neKTPOHHbIN NpefHa3HayeH A58 YCTaHOBKM Ha CYETUMKM
rasa BK-G4 Elster. Mogynb ob6ecneumBaeT cunTbiBaHMe AaHHbIX
cyeTumKa, C nocneaytollen nepegayen JaHHbIX MO CETAM COTOBbIX
onepaTtopoB NB- loT (HUC-T).

Mopynb yCTaHaBNMBaETCA Ha CYETUMKE B MOCAJ0OUYHOE MeCTO,
crneuwnanbHo npegHasHaveHHoe ana storo. lNocne yero nponcxognT
NIoMOUpPOBKa Moays.

PelweHre nogxoanT ana uHAMBKAYanbHbIX rasonoTpebutenen npu
n3mepeHnn obbema rasa.
CyeTumrK C MOAyNieM MOXeET OblTb NCMONb30BaH:
- B COCTaBe aBTOMaTU3MPOBaHHbIX NHGOPMaLMOHHO-
N3MepUTENbHbIX CUCTEM KOMMEPYECKOTro YUYETa pecypCos;
- B COCTaBe CMCTEM MOHUTOPUHIa, AUCNeTYepusaLny;
- B COCTaBe NPOeKTOB “YMHbIN ropoa”;
- B cocTaBe npoekToB “loT” (VIHTepHeT BeLuen).

" Houmenosane xapakrepacraia | Swavewne

XapaKkTepucTnkn nuTaHnA
Tnn BCTPOEHHOro mogema

NB-IoT protocol stack

Mogem

YacToTHbIN arana3oH Band 8
YacToTHbIN AranasoH Band 20
YacToTHbIN grana3oH Band 3

Konnuectso SIM-kapT
Tun SIM-kapT

MHankauusa (ceetogumon)
Monb3oBaTeNnbCKUn MHTEPENC AN HACTPONKM

[aTtunk marHutHoro Bosaencteusa (MATHIT)
[JaTtumk cbema mogyna co cyeTumka (BCKPbIT)
AHTEHHa

Kopnyc

MoHTax

Pabounin fmana3oH Temnepatyp

labapuTHbIE pa3mepbl

Macca, He 6onee

CpepHaA HapaboTKa Ha OTKa3

Cpok cny»6bl

BcTpoeHHas nutuesan 6aTtapen 3,6 B
LTE-Cat-NB1 (NB-loT)
3GPP Release 13

Mpowssogutensb — SIMCOM LTE- b3, b8, b20 (1800
MTru, 900 MI'y, 800 M)

Uplink 880..915 MHz (Module transmit)
Downlink 925..960 MHz (Module receive)
Uplink 832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)
Uplink 1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)

1
Micro SIM (3FF)
CraTyc paboTbl ycTpoiicTBa

TexHonornyeckun pasvem. (MogknoueHve c
NMOMOLLbIO JONOSTHUTENBHOIO KOHBEPTOPa)

+
+
BctpoeHHas
MnacTnkoBbIn

YcTaHaBNMBaeTCA Ha CYETUUK rasa

-40 fo + 80°C
64 %X 31,5 Mm
0,15 kr
MPOTECTVIPOBAHO
He meHee 150000 y OlEPATOPOM
20 net CETU NB-IOT




MOAOYSb SNEKTPOHHbIN NB-IOT (HUC-T)
071 CHETHMKOB 'ASA BELOMO

Mopynb 3n1eKTPOHHbIN NpeAHa3HayeH AnA YCTaHOBKM Ha CYETUMKU
rasa auadparmennbie CI'1 4. Mogynb obecneynBaeT cUMTbiBaHNE
JaHHbIX CYETUMKA, C NOCeayoLWel nepefayen AaHHbIX N0 CeTAM
coToBbIx onepaTtopos NB- loT (HAC-T).

Mogynb ycTaHaBAMBAETCA Ha CYETUMKE B MOCALOYHOE MeCTO,
cneumnanbHO NpegHa3HaveHHoe ana atoro. Nocne yero nponcxognt
NIoMOGUPOBKa Moayns.

PewweHne nogxognT ona MHAUBMAYaNbHbIX ra3onoTpebuTtenein npu
n3mepeHnn obbema rasa.
CYeTumK C MoayNeEM MOXET ObITb MCMOJIb30BaH:
- B COCTaBe aBTOMATU3MPOBaHHbIX NHGOPMALMOHHO-
N3MepPUTENbHBIX CUCTEM KOMMEPYECKOro yUéTa pecypcos;
- B COCTaBe CMCTEeM MOHUTOPWHIA, AMucneTyepusayuny;
- B COCTaBe MPOEKTOB “YMHbI ropoa”;
- B cocTaBe npoeKToB “loT” (MHTepHeT Bellen).

" Houmenosane xapakrepacraia | Swavewne

XapaKkTepucTnkn nuTaHnA
Tnn BCTPOEHHOro mogema

NB-IoT protocol stack

Mogem

YacToTHbIN arana3oH Band 8
YacToTHbIN AranasoH Band 20
YacToTHbIN grana3oH Band 3

Konnuectso SIM-kapT
Tun SIM-kapT

MHankauusa (ceetogumon)
Monb3oBaTeNnbCKUn MHTEPENC AN HACTPONKM

[aTtunk marHutHoro Bosaencteusa (MATHIT)
[JaTtumk cbema mogyna co cyeTumka (BCKPbIT)
AHTEHHa

Kopnyc

MoHTax

Pabounin fmana3oH Temnepatyp

labapuTHbIE pa3mepbl

Macca, He 6onee

CpepHaA HapaboTKa Ha OTKa3

Cpok cny»6bl

BcTpoeHHas nutuesan 6aTtapen 3,6 B
LTE-Cat-NB1 (NB-loT)
3GPP Release 13

Mpowssogutensb — SIMCOM LTE- b3, b8, b20 (1800
MTru, 900 MI'y, 800 M)

Uplink 880..915 MHz (Module transmit)
Downlink 925..960 MHz (Module receive)
Uplink 832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)
Uplink 1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)

1
Micro SIM (3FF)

CraTyc paboTbl ycTpoiicTBa

TexHonornyeckun pasvem. (MogknoueHve c
NMOMOLLbIO JONOSTHUTENBHOIO KOHBEPTOPa)

+
+
BctpoeHHas
MnacTnkoBbIn

YcTaHaBNMBaeTCA Ha CYETUUK rasa

-40 fo + 80°C
64 %X 31,5 Mm
0,15 kr
MPOTECTVIPOBAHO
He meHee 150000 y OlEPATOPOM
20 net CETU NB-IOT




MOAOYb SNEKTPOHHbIN NB-IOT (HUC-T)
0713 CHETHNMKOB N'A3A GALLUS G4

" Houmenosane xapakrepacraia | Swavewne

XapaKkTepucTnkn nuTaHnA BcTpoeHHas nutuesan 6aTtapen 3,6 B
Tun BCTpOEHHOro Mofema LTE-Cat-NB1 (NB-loT)
NB-loT protocol stack 3GPP Release 13
3115'\;?5(;,:5“% Mogem I'Ipom3BoAMTe’:\;|1|r>u— 9S(I)l(\)/l%/.on-l\t/l Ié-(l;g_f\t/()?ﬁ)b& b20 (1800

ans
CYETYMKOB rasa

Uplink 880..915 MHz (Module transmit)

Gallus G4 YacToTHbIN AnanasoH Band 8 Downlink 925..960 MHz (Module receive)

UacToTHbI AManasoHBand 20 Uplink 832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)

s o0t HacToTHbiit inanasor Band 3 Uplink 1710~1785MHz (Module transmit)
S LEEEEE R RN Downlink 1805~1880 MHz (Module receive)
Konnuectso SIM-kapT 1
Tun SIM-kapT Micro SIM (3FF)
. NHarKaumsa (ceeTopnon) CraTyc paboTbl yCTpolicTBa
Mopynb 3neKTPOHHbIN NpefHa3HayeH ANia YCTaHOBKY Ha CUETUMKM
rasa Gallus G4. Moaynb obecneunBaeT CuMTbIBaHME AAHHBIX CYETUNKA,  [lonb3oaTenbekuii MHTEpdEIC ANA HACTPOIKM T:;;zﬂosgqe;:mﬁziﬂo (205::;"?“2 )C
c nocneayoLLen nepeaayeit AaHHbIX NO CETAM COTOBbIX ONepaTopoB tiblo A pTOP
NB- loT (HUC-T). JlaTunk marHuTHoro Bo3aenictausa (MATHUT) +
Mopgynb ycTaHaBNMBaeTCA Ha CYETUMKE B MOCAJ0YHOE MeCTO, [JaT4MK Chema MOaYAA Co cYeTdMKa (BCKPBIT) +
crneuunanbHo npegHasHaveHHoe ana storo. lNocne yero nponcxognT
AHTEHHa BcTtpoeHHas
NIoMOGUpPOBKa Moayns.
Kopnyc MnacTukoBbIn
PeweHmne noaxoanT ona MHANBMAYaNbHbIX razonoTpebuteneli npu
MoHTax YcTaHaBNMBAETCA Ha CYETUMK ra3a
n3mepeHnn obbema rasa.
CUeTumK c MoflynieM MOXeT 6bITb UCMOSb30BaH: Pabouuit Ananason Temnepatyp -40 po +80°C
- B COCTaBe aBTOMaTM31NPOBaHHbIX I/IH(I)OpMaLWIOHHO— labapuTHbIE pa3mepbl 64 x 31,5 Mm
N3MEPUTENbHbIX CMCTEM KOMMEPYECKOTo YUYéTa pecypCoB; Macca, He Gonee 0,15 kr
- B COCTaBe CUCTEM MOHUTOPUHIa, ANcCrneTyepmsauny; MPOTECTPOBAHO
- B COCTaBe NPOEKTOB "YMHbIN ropog”; CpepHAA HapaboTKa Ha oTKa3 He meHee 150000 y OMEPATOPOM
- B cocTaBe npoeKToB “loT” (MHTepHeT Belyen). Cpok city6bi 20 ner CETMNB-0T




BCTPOEHHbIV QNEKTPOHHbLI MOAY/b NB-IOT
0134 CHETHNKOB N'A3A BETAP

" Hanmenosanne xapartepucwan | anasenne

NB-IOT mogynb

Mopynb obecneuynBaeT CUMTbIBaHME AAHHbBIX CHETUMNKA,
C nocrieayoLen nepegayer No CeTAM COTOBbIX
onepatopos NB- loT (HUC-I).

PeweHne noaxoauT ans NHAMBUAYanbHbIX
rasonotpebuTteneln Npu n3mepeHnmn obbema rasa.

CyeTumk C moynem MoKeT ObITb MCMONb30BaH:
- B COCTaBe aBTOMATU3MPOBaHHbIX MHGOPMaALIMOHHO-
N3MePUTENIbHbIX CUCTEM KOMMEPYECKOTO YUYéTa
pecypcos;
- B COCTaBe CUCTEM MOHUTOPVHIA, ANCNeTYepr3auny;
- B COCTaBe npoeKToB “YMHbIN ropog”;
- B cocTaBe npoeKToB “loT” (MHTepHeT Belwen).

XapakTepuUCTNKN NUTaHnA
Tvn BCTpOEHHOro MogemMa

NB-loT protocol stack

Mopem

YacToTHbIN gnana3oH Band 8
YacToTHbI Anana3oH Band 20

YacToTHbIN Arana3oH Band 3

Konnuectso SIM-kapT
Tun SIM-kapT

MHankauma (ceetogmon)
Monb3oBaTenbCKun MHTEPdENC ANA HACTPONKU

[aTtumk mardutHoro Bosgencteua (MATHIAT)
[Jatumk cbema mogyna co cyetumka (BCKPbIT)
AHTEHHa

Kopnyc

MoHTax

Pabouui fmanasoH Temnepatyp

FabapuTHbIE pa3mepbl

Macca, He 6onee

CpepnHsA HapaboTKa Ha OTKa3

Cpok cny6bl

BcTpoeHHas nutnesas 6atapes 3,6 B
LTE-Cat-NB1 (NB-loT)
3GPP Release 13

Mpownzsogutens — SIMCOM
LTE- b3, b8, b20
(1800 MTw, 900 MrIu, 800 MI)

Uplink 880..915 MIy (Module transmit)
Downlink 925..960 Mly (Module receive)
Uplink 832..862 MI'y (Module transmit)
Downlink 791..821 MI'y (Module receive)
Uplink 1710~1785Mry (Module transmit)
Downlink 1805~1880 Ml (Module receive)

1
Micro SIM (3FF)

CraTyc paboTbl yCTpoiicTBa

TexHonornyecknin pasvem. (MogknoueHre ¢ NOMOLLbIO
[OMNONTHNTENIbHOIrO KOHBEPTOPa)

+
+
BcTpoeHHas
MnactukosbIn
YcTaHaBNMBaeTCA B CHETUNK ra3a
-40 no + 80°C
64 % 31,5 Mm
0,15 kr
MPOTECTPOBAHO

He meHee 150000 y

OfNEPATOPOM
CETV NBAHOT

20 net




BCTPOEHHbLIV SJIEKTPOHHbLI MOAY b NB-IOT
(HNC-I) AN1Aa AHAJIM3ATOPOB IM'A3A

NB-IOT mogynb

BcTtpoeHHbIn anekTpoHHbIN mogynb NB-loT (HUAC-T)
(anee no TeKCTy — MoAynb) NpefHa3HayeH ana yCTaHOBKM
B aHanm3aTop rasa.

Mopaynb obecneurBaeT CYNTbIBaHME JaHHbIX aHANM3aTopa,
C nocneayoLlen nepegayen no CeTAM COTOBbIX
onepartopos NB- loT (HUAC-T).

AHanusaTtop C mogynem MoKeT ObITb MCMOJb30BaH:
- B COCTaBe CMCTEM MOHUTOPVIHIA, ANCNeTyepm3auuy;
- B COCTaBe NpOoeKToB “YMHbIN ropog”;
- B cocTase npoekToB “loT” (MIHTepHeT BeLen).

" Haumenosanne xapartepucwan | awasense

XapaKTepmcTuKM NUTaHnA
Tvn BCTpoeHHOro mogema

NB-loT protocol stack

Mopem

YacToTHbI Anana3oH Band 8
YacToTHbIN Arana3oH Band 20

YacToTHbIN Anana3oH Band 3

KonunyectBo SIM-kapT
Tun SIM-KkapT

MHankauus (cBeTognon)
Monb3oBaTenbcKun MHTEPENC AN HACTPONKM

Hatunk marHuTHoro Bo3genctaua (MATHUT)
JaTunk cbema mopynsa co cuetumnka (BCKPbIT)
AHTEHHa

Kopnyc

MoHTax

Pabounin fmanasoH Temnepatyp

[abapuTHble pa3mepbl

Macca, He 6onee

CpepHsaa HapaboTKa Ha OTKa3

Cpok cny»6bl

BcTpoeHHas nuTreBas 6atapen 3,6 B
LTE-Cat-NB1 (NB-loT)
3GPP Release 13

Mpownzsoagutens — SIMCOM
LTE- b3, b8, b20
(1800 MTw, 900 Mrw, 800 Mry)

Uplink 880..915 MIy (Module transmit)
Downlink 925..960 Mly (Module receive)
Uplink 832..862 MIy (Module transmit)
Downlink 791..821 MIy (Module receive)
Uplink  1710~1785MTly (Module transmit)
Downlink 1805~1880 Ml (Module receive)

1
Micro SIM (3FF)

CraTyc paboTbl yCTpoiicTBa

TexHonornyeckun pasvem. (MogknioyeHne C NOMOLLbIO
[OMOJSIHNTENIbHOrO KOHBEPTOPa)

+
+

BctpoeHHan
MnacTnkoBbIi
YcTaHaBNMBAeTCA B CYETUMK rasa
-40 po + 80°C

64 % 31,5 Mmm

0,15 kr

He meHee 150000 y

MPOTECTVPOBAHO

OfNEPATOPOM
CETV NBAHOT

20 net




BCTPOEHHbLIV SJIEKTPOHHbLI MOAY b NB-IOT
(HNC-I) AN1Aa AHAJIM3ATOPOB IM'A3A

NB-IOT mogynb

BcTtpoeHHbIn anekTpoHHbIN mogynb NB-loT (HUAC-T)
(nanee no TeKCTy — MOAyYNb) NpefgHa3HayeH AnAa yCTaHOBKM
B aHanmM3aTop rasa.

Mogynb obecneunBaeT cUnTbIBaHNE AaHHbIX aHANN3aTopPa,
c nocneayouen nepegayen No CeTAM COTOBbIX
onepartopos NB- loT (HUC-T).

AHanunsatop ¢ Moaynem MOXeT 6bITb MCNONb30BaH:
- B COCTaBe CUCTEM MOHUTOPWHTA, AUcneTyepmrsauunm;
- B COCTaBe NPOeKTOB “YMHbIN ropog”;
- B cocTaBe npoeKToB “loT” (MHTepHeT Bellen).

" Haumenosanne xapartepucwan | awasense

XapaKTepmcTuKM NUTaHnA
Tvn BCTpoeHHOro mogema

NB-loT protocol stack

Mopem

YacToTHbI Anana3oH Band 8
YacToTHbIN Arana3oH Band 20

YacToTHbIN Anana3oH Band 3

KonunyectBo SIM-kapT
Tun SIM-KkapT

MHankauus (cBeTognon)
Monb3oBaTenbcKun MHTEPENC AN HACTPONKM

Hatunk marHuTHoro Bo3genctaua (MATHUT)
JaTunk cbema mopynsa co cuetumnka (BCKPbIT)
AHTEHHa

Kopnyc

MoHTax

Pabounin fmanasoH Temnepatyp

[abapuTHble pa3mepbl

Macca, He 6onee

CpepHsaa HapaboTKa Ha OTKa3

Cpok cny»6bl

BcTpoeHHas nuTreBas 6atapen 3,6 B
LTE-Cat-NB1 (NB-loT)
3GPP Release 13

Mpownzsoagutens — SIMCOM
LTE- b3, b8, b20
(1800 MTw, 900 Mrw, 800 Mry)

Uplink 880..915 MIy (Module transmit)
Downlink 925..960 Mly (Module receive)
Uplink 832..862 MIy (Module transmit)
Downlink 791..821 MIy (Module receive)
Uplink  1710~1785MTly (Module transmit)
Downlink 1805~1880 Ml (Module receive)

1
Micro SIM (3FF)

CraTyc paboTbl yCTpoiicTBa

TexHonornyeckun pasvem. (MogknioyeHne C NOMOLLbIO
[OMOJSIHNTENIbHOrO KOHBEPTOPa)

+
+

BctpoeHHan
MnacTnkoBbIi
YcTaHaBNMBAeTCA B CYETUMK rasa
-40 po + 80°C

64 % 31,5 Mmm

0,15 kr

He meHee 150000 y

MPOTECTVPOBAHO

OfNEPATOPOM
CETV NBAHOT

20 net




JYET TEIJIA



MOHUTOPUHI TEMINEPATYPbLI 1 OABJIEHNA
TEMJTIOHOCUTEJIA B TPYBAX

NB-loT
Harnkn ¢ RS-485/RS-232
NHTEPPENCHBIM >
BbIXOAOM
YCrpg rnymA 30.05.06

c mogynem NB-loT

B cuctemax TennocHabxeHnA MOXXHO OpraHn3oBaTb
yAaneHHbINn cOop NoKasaHum C 4aTYNKOB TeMMepaTypbl
N AaBNeHNA TENNOHOCUTENA, UMEIOLLNX NHTEPPENCHDBIN BbIXOA.

K patunkam nogkntoyvaetca YCIJ NMNYMA 30.05.06 ¢ mogynem
NB-loT, uto no3BonAeT NPOU3BOANTL M3MEpPEHME N KOHTPOSIb
napameTpoOB TeNIOHOCUTENA, NOCTYNAloLWero B CUCTeMb
TennonoTpebaeHnsa 1 BO3BPALLAEMOro U3 3TUX CUCTEM

B TEMNOBYIO CETb NCTOYHMKA TEMTOCHAOXKeHNA.




B PA3PABOTKE

TEMJOCHETHNRKN KAPAT, MNMYJ1bC, BEPUJ1JI

NB-IOT mogynb

PaspaboTka NB-IOT mopynen gnsa
TEeNnIoCYEeTYNKOB.

NB-IOT mogynb

NB-IOT moagynb




YMHbI TOPON




YCTPOMCTBO CBOPA 1 NMEPEOAYM OAHHbIX
ycna NYMA 30.04.XX.NB HA BATAPEMHOM MUTAHUWN / C BSIIOKOM MATAHMA

" Hawmenosame aparepnermen | navewe |

Mopundukauma yctponcrsa Myma30.04.01.NB Myma30.04.02.NB Myma30.04.03.NB

BcTpoeHHas nuTneBas 6atapes HOMUHaNbHbLIM Hanps»keHnem 3.6 B,

Li, SOCI2 6aTtapes Tnopasmepa A, EMKOCTb 3.5 Au, CTaHAAPT BbIBOAbI
Mpoponxuten. Tok paspaaa (makc):1A , UMnynbcHbIN TOK pa3paga (Makc):2A
Tpab: -55...85 °C, Pa3mep 18,5x18,5x50,5MM
Tun 6aTapen - ER18505M/T (FANSO

XapaKTepucTuku nutaHmusa

Mopem SIM7020E (SIMCOM) SIM7000E (SIMCOM)

« LTE-Cat-NB1

« FDD-LTE:
1800MTrwu(B3)/900MIy(B8)/800MI(B20)
» GSM/GPRS/EDGE: 900/1800MI'y

LTE-Cat-NB1 (NB-loT)

- FDD-LTE: 1800MI'y(B3)
« /900MI'y(B8)

« /800MI'4(B20)

Tun BCTPOEHHOro mogema

NB-loT protocol stack 3GPP Release 13
Konnuectso SIM-kapT 1
Tun SIM-kapT Mini SIM (2FF)

- Pexkum - pexkum paboTbl ycTponcrea

VkanKauma (ceeTopnonbi) CeTb - COCTOSIHNE CETU

Monb3oBatenbcknii HTEpdEC ANA HaCTPONKN RS485 RS485 RS485
VIHTepfbewc ANA NOAKNIOYEHNA BHELIHUX RS485 RS485 RS485, RS232
YCTPOWACTB

[laTunK OTKPbITNA KPbILLKN ecTb

KonuuyecTBo He3aBNCUMBbIX BXOA0B 5

Bxop1, Bxon2

370 BXOAbI (c noaAepxKon ctaHaapta NAMUR) ¢ pacnosHaBaHveM o6pbiBa Uy KOPOTKOro

3amblKaHVA B INHUAX. TNOBOE NPpUMeHeHNe — MOAKMIOYEHNE CHETUMKa BOAbI C NOAAEPXKKOM

ctaHpapta NAMUR.

Bxopn3, Bxoa4 (fepKoH, ANCKPETHbI BXOA).

Tunbl BXxof0B HacTtpaumBatotca ans cueta MMNynbCcoB OT MOAKIIOYEHHOTO YCTPONCTBa unu dpuKcaumum
cpabaTbiBaHNA MOAKNIOYEHHOTO AaTumMKa.
YCFI)J, ﬂyma 30.04.xx.NB n peaAHa3Ha4vyeHo TUnoBble BapuaHTbl NPUMEHEHNA:

- BAaTUYMKMN NPOTEUKN BOADI, AATUNKN ABUKEHUSA, OXPAHHbIE AAaTYNKU, AaTUNKN OTKPbITUA.
anan OCTpoe HNA aBTOMaTU3Nn pO BaHHbIX - Npn6opbI yyeTa C UMNYNbCHbIM BbIXOAOM (CHETYMKM BOAbI, CYETYMKM ras3a, pacxogomepbi).
VIH(I)OpMaLI,I/IOHHO-I/I3MepVITeJ'IbeIX cncrtem _ .

. Bxoa5- noAKnoueHne BHELLHEro faTunka TemnepaTypbl ¢ uHTepdeiicom 1-wire
yqua pecprOB' a TakXke AnA I'IOCTpOGH nAa AHTeHHa BHelHAA Ha MarHUTHOM OCHOBaHUW, Ha Kabene 3m
CMCTeM MOHUTOPVHIA, AnucneTyepusalnm, Crenesib sauprro: [P65 P65

KOHTPOJIA COCTOAHMA M YNPaBNEHNA PEXNMaMU
060py,U,OBaHI/Iﬂ YAaNneHHOro ob6bekTa.

Ha)XnmHble KNeMMHUKIN ANnA NOAKNI0YEHNA NPOBOAA OT BHELUHNX yCTpOﬁCTB

Tun pasbemoB
P SMA ans noaKn4YeHNA aHTEHHbI.

Pa6ouuii ananasoH Temneparyp -40 po +70°C

FabapuTtHble pa3mepbl 145x90x40 Mmm (c yueTom ¢pnaHLeB 1 repMOBBOAOB)




YCTPOMCTBO CBOPA 1 NMEPEOAYM OAHHbIX
ycna nYMA 30.04.XX.NB HA BATAPEVIHOM MUTAHUW / C BJTOKOM MNTAHKA

\

BO3MOXXHOCTb NOAKNIOUYEHMSA
Pa3nNMyHbIX NPUOOPOB yyeTa
N 4aTYMKOB C VMMYJIbCHBIM
BbIXOAOM [0 4-X LWITYK.




ROHTPOJIJIEP «[MYMA-30.05.06NB1>»
OT NMNOCTOAHHOIO NCTOYHUNKA TTMTAHUNA

| Haumenosauue xapakTepuctukn | 3uauemne

OBLIEE
DneKTponuTaHue yCTPONCTBa 8-60 VDC
Monb3oBaTeNbCKU HTepdEC AN HACTPOMKN Web-nHTepodeiic
NHTepdodelic Ethernet 2 nopTa
KonuyectBo SIM-KapT 1 t1n 1, Mini SIM
MNMoppepKa AaTuvka TemnepaTypbl ¢ LMPPOBLIM UHTEPDECOM +
1-wire
MHankaums (ceeToanogbl) nuTaHwue, CTaTycCbl
Pabouunin guana3oH Temnepartyp -40 po + 80°C
BcTpoeHHas cxema annapatHoro watchdog +
TN pa3bemMa aHTeHHbI Ha 6/10Ke KOHTposiepa SMA (F)
KoHTponnep npegHasHayeH 4514 NOCTPOEeHUA MoHTax Ha DIN peiiky 35 mm
dBTOMAaTU3NPOBAHHbIX VIHd)OpMa LNOHHO- Fa6apuTHble pasmepbi 105x51%65
N3MepUTeNbHbIX CUCTEM KOMMEPYeCKOro
yuéTa anektposHepruv (AUNC KY3) n apyrux NB-loT
SHepropecypcos, a Takxe AnA NocTpoeHns Tvin BCTpOEHHOro MogeMa LTE-Cat-NB1 (NB-loT)
Mopem:
CNCTEM MOHUTOPWUHIa, gncnetTyepunsaynmn
P A P L, - Moandukauma 1 ~SARA-N211-02B (uBlox) LTE- bSL_?é_Oég?g%ng?OMHZ)
KOHTPOA COCTOAHNA N YNPaBNEeHNA peXXnMamii - Mogudukauma 2 ~SARA-N200-02B (uBlox) LTE- b8 (900MH?z)

060pyaoBaHUA YaaNeHHOro o6bekKTa. - Moandmkauma 3 -BC95-B8 (Quectel)




ROHTPOJIJIEP «[MYMA-30.05.06NB1>»
OT NMNOCTOAHHOIO NCTOYHNKA TTMTAHUA

RS-485

RS-232

CAN

ETHERNET

\

/

Bo3MOXKHOCTb NoaKnoYeHmA
pa3nnyHbIX NPNOOPOB yuyeTa
N AAaTYNKOB C MHTEPENCHBIMI
Bbixogamu: RS-485, RS-232,
CAN, ETHERNET.




CHETHYUK MMTYJIbCOB HNC C MOOYJIEM NB-IOT

B PA3PABOTKE

Cyuetyuk umnynbcos «<HUC-04 v1» npegHa3HayeH

ANA NOAKMIOYEHMA Pa3fINYHbIX NPMOOPOB yueTa

C UMNYJIbCHbIM BbIXOAOM U fJaNbHENLLEN nepegaun
nHpopmaumm no cetn NB-IOT mobunbHOro onepatopa CBA3MN.

Cny»uT ona nocTpoeHnsa aBTOMATMU3UPOBAHHbIX
NHPOPMaALIMOHHO-N3MEPUTENbHbIX CUCTEM YUETA
PeCypCoB, a TaKXe ANA NOCTPOEHNs CUCTEM MOHUTOPVIHIA,
AnCheTYepmn3aLn, KOHTPONA COCTOAHNA U yNpaBieHns
peXxumamm o6opyaoBaHMA yaaneHHoro o6beKTa.

OCOBEHHOCTN:

K cyeTumKy MOXKHO NOAK/IOUNTbL cefytowme TUMbl YyCTPONCTB:
MMMNYJIbCHbIE PacXOA4OMepPbl, CYHETUMKIN BOADI;
@ [aTuMKM NpoTeYKu;

aBapuKHble CUrHasbl C BHELWHWX YCTPOWUCTB.




ROHTPOJIJIEP CBETUJIBHNKA NB-IOT NEMA ICB-220NB

" Hawwonosawnexaparrepncnaa | umsewse

Hanpsa)keHune nuTatowen cetn 85-265 B (AQ)

Bbixog oaHOda3HbIN TOK

BbixogHoOM TOK 2A

CreneHb 3aWuThbl IP65

Pasmepbl 84x97.8 mm

Tvin gUMMNpPOBaHUA 0-10, DALI

Tvin pa3bema AnA COegUHEHNA CO CBETUOTHNKOM NEMA

Bbixop opHodazHbIN TOK

MapameTpbl U,I,P.Q.COSp

Monb3oBaTeNnbCcKuUin MHTEPdENC AN HACTPOWNKN USB

Tvn BCTPOEHHOIO Mofema LTE-Cat-NB1 (NB-loT)

NB-loT protocol stack 3GPP Release 13

Mogem MNpowussogutens - SIMCOM LTE- b3, b8, b20 (1800 Mru, 900 MIwy,
800 Mr'u)

Uplink  880..915 Ml (Module transmit)
Downlink 925..960 MI'y (Module receive)

Frequency range Band 8 Uplink  832..862 MIiy (Module transmit)
Frequency range Band 20 Downlink 791..821 MIy (Module receive)
Frequency range Band 3 Uplink  1710~1785 My (Module transmit)

Downlink 1805~1880 Ml (Module receive)

MoakntoueHve K pasbemy :°”':;‘TB° 2IM:kapy , ?suv\

NEMA (ANSI C136.41). S — o MPOTECTIPOBAHO
NHavkauus (ceetogmopbl) nuTaHune, CTaTyc OIEPATOPOM
Pabounii granasoH Temnepatyp -40 go + 80°C CETV NBHOT

Mo3BonaeT oCywecTBAATb UHANBUAYabHOE -
BcTpoeHHas cxema annapaTHoro watchdog +

ANCTaHLMOHHOE ynpaBneHne NaMmnami Tun pasbema aHTeHHbI Ha Mogyne SMA (F)

YNYHOIO OCBELLEHUSA MNPV NOMOLLM Avrenta scTpocHHas

SNEKTPOHHOIo gpanBepa MOLWHOCTbIO Kopnyc M1aCTUKOBbIN

0o 400 Bt (BKJ1/ BbIKJ1/ Pexxum YMEHbWEHHOW  \oprax YCTaHaBNMBAETCA Ha CBETUNbHUK TPOTECTVPOBAHO

A pKOCII/I). Macca KoHTponnepa, He 6onee 04 kr OMNEPATOPOM

yCTpOI/ICTBO cneunanbHO CpoOeKTUpoBaHO CpepHaAs HapaboTKa Ha oTKa3 He meHee 150000 4 CETW NBHOT

1 ontumunsnposaHo ana NB-10T. CpOK CliyX6bl 20 net




|IOT-OATHYMK OTKPLITVA OBEPEW 11 OKOH
C MOOEMOM NB-IOT “OPS-NB-IOT-V1”

MPOTECTVPOBAHO

OIEPATOPOM
CETV NBHOT

JaTumnk npeacTaBnsaeT cobon fBa yCTPOMCTBa B MPOYHOM
naacTMaccoBoM Kopmnyce.

BHyTpI/I nepBoro MmoaynAa HaxoguTtca MarHuT.

Bropon (aneKkTpoHHbIN) MOAYNb UMEET neyaTHyto naaTty
C MUKPOKOHTPONNEPOM, 3aMOMUHAIOWMM YCTPONCTBOM, CXEMOM
CUMTbIBAHWNA JaHHbIX C CEHCOPOB, a Takxe moaem NB-IoT.

Kpome Toro, Mogynb ocHalleH 6aTapeel 1 BCTPOEHHOW aHTEHHOM.

CBeToanogHbIN MHANKATOP NOKa3blBaeT COCTOAHNE YCTPOUCTBA
npu paboTe. DNeKTPOHHbIN MOAYI/b B CBOEM COCTaBe MMEET
MArHUTOKOHTAKTHbIN OaTUYMK, KOTOPbIN CpabaTbiBaeT

Npv BO3HMKHOBEHMM 3a30pa A0 ApYroro moayns (C MarHUTOM)
6onee 10 mm.

Hanmenosanme xaparepncrmen | aavewne |

XapaKTepVICTVIKVI nuTaHnA

Tun BCTPOEHHOro mogema

NB-loT protocol stack

Mogem

YacToTHbIN grana3oH Band 8
YacToTHbIl gruana3oH Band 20

YacToTHbIN grana3oH Band 3

Konnuecrso SIM-kapT
Tun SIM-kapT

WNHgnkaums (ceetoguopn)

Monb3oBaTenbckuii UHTEPENC ANA HACTPOWKN

JlaTumK MarHUTOKOHTaKTHbIV (TNa repKoH )

[laTuMK OTKPbITMA KPbILIKN 31€KTPOHHOIO
mogayns

AHTEHHa

Kopnyc

MoHTtax

Pa6ounii AuanasoH Temnepatyp

Knacc 3awurbl Kopnyca

FabapuTHble pasmepbl

KpenneHne

Macca, He 6onee

CpoK ciy»K6b1

BcTpoeHHas nutueBas 6atapes 3,6 B
He meHee 3500mMAu. CbemHasn Ha npoBoje.

LTE-Cat-NB1 (NB-loT)
3GPP Release 13

LTE- b3, b8, b20
(1800 MHz, 900MHz, 800MHz)

Uplink 880..915 MHz (Module transmit)
Downlink 925..960 MHz (Module receive)
Uplink 832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)
Uplink 1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)

1

Micro SIM (3FF) yctaHaBnuBaeTca B c1oT

CraTyc pa6oTbl ycTpoiicTBa

TexHonornyeckuii pasbem. (MoagknoueHne ¢ NOMoLL b0
AOMNONHUTENbHOTO KOHBEpTOpa)

5
+

BcTpoeHHas
MnactnkoBbin
YcTaHaBnMBaeTCA Ha MNOCKYI0 NOBEPXHOCTb
-40 po + 70°C
IP30

Fa6apuTbl KOpryca 3N1eKTPOHHOro Moayna: 70x46x30mMm.
Fa6apuTbl Kopnyca moayna mariuTta: 57x11x11mm.
Martepuan - nnacTuk.

KpenneHue o6enx yactei (3neKTPOHHOro MOAYNA U MarHuTa)

BO3MOXHO AByMsl BapuaHTaMu:
Camopesamu Unn AByXCTOPOHEN Kneinkas neHTa («CKoTu»).
Kak yao6Ho nonb3oBarento.

B KOMNNeKT BXOAAT 1 caMopesbl U IBYXCTOPOHAA K/lenKas neHTa

(«cKoTU»)

0,15 kr

20 net




METEOCTAHUNA IMETEOLABS PWS-600 C NB-IOT MOAOYJIEM

NB-IOT mogynb

N3mepsaembie napameTpbl PWS 600

Temnepatypa Bo3gyxa
OTHOCUTeNbHaA BNa)KHOCTb
HanpaBneHue BeTpa
CKopocTb BeTpa
ATmocdepHoe faBneHue

MHTEeHCMBHOCTb 0CcaaKoB (0oXAab)

T awwesosamuexaparepncrien | uavewe |

[nana3oH M3MEDEHMVI CKOPOCTM BO3[YLIHOrO NOTOKa, m/c

Mpepenbl gonyckaemoli MOrpPeLIHOCTY N3MePeHUIA CKOPOCTY BO3AYLLIHOTO
noTtoka: abconoTHoM B Anana3oHe ot 0,3 Ao 10 M/c BKJI., M/C;0THOCUTENIbHOM
B Anana3oHe cBbiwe 10 go 60 m/c BKN., %

[nana3oH I/I3Mep9HVIl‘7I HanpaBieHNA BO3OYLLIHOrO NOTOKa, rpagyc

Mpepen ponyckaemor abcontoTHON NOrPELLIHOCTY U3MEPEHUIA CKOPOCTY
BO3AYLUHOIO MOTOKA, Fpaayc

[uana3oH n3mepeHuii TemnepaTypbl Bo3gyxa, °C

Mpepen ponyckaemor abCcoNOTHONM NOFPELLIHOCTY U3MEPEHUIA TEMMEPATYPbI
BO34yxa, °C

[nana3oH I/I3Mep6HI/IIZ OTHOCUTENbBHOW BNAXHOCTMN BO34yXa, %

Mpepen ponyckaemor abCconoTHOM NOFPELUHOCTY U3MEPEHUIA
OTHOCUTENbHOWN BNAaXXHOCTW BO3AyXa, %

[rana3oH namepeHunn atmochepHoro gasneHus, rfla

Mpenen gonyckaemoli abCoNOTHOW NOrpPeLIHOCTY U3MePeHUIA
aTMocdepHoro gaenenus, rfa

[rana3oH n3mepeHnn MHTEHCMBHOCTI OCafikOB, MM/MVH

Mpepen gonyckaemor abCoNoTHOM NOFPELLIHOCTY U3MEPEHUIA
WHTEHCMBHOCTWN OCaAKOB, MM/MUH

CpepfHasn HapaboTKa Ha OTKas, Y

Cpok cny»6bl, net

YcnoBua sKcnyaTaymu: Temnepatypa Bo3gyxa, oC; oTHocuTesibHas
BNaXHOCTb BO3AyXxa, %; aTMocdepHoe faBneHue, rfla

KaHan nepenayn gaHHbIX

o1 0,3 no 60

+03+3%

o1 0 go 360

+3

ot-50p0+ 60

+0,1

ot 140100

+2

o1 300 go 1200

+1
ot0,1p024
0,2

8000

oT-50 go +60; ot 0 go 100; ot 300 go 1200

BCTPOeHHbIN mogynb NB-IOT




OATYMK HA JTIOK ICB410 CO CMEUMPUKAUMEN NB-IOT

Jatunk ICB410 pa3paboTaH gnsa ANarHOCTUKN COCTOAHNA
NIIOKa, HanpuMep, AnA SNeKTPUYECKNXM KaHanM3auoHHbIX
cmucTem.

Korga nepekpbiTue floka CMeLLLEHO, OTKPbITO WUSIN BO3HUKNA
Kakaa-nnbo HelwTaTHaA CUTyauus, yCTPONCTBO BblaaeT
curHan Tpesoru. Yepes BcTpoeHHbI mogynb NB-loT gatumk
nepenaeT uHpopmaumio o ctatyce Ha Bxog NB-loT ceteBoro
cepBepa, a 3aTeM Ha NpUKIagHoOWN cepsep.

lNonb3oBaTtenu MOTYT yAaNnIEHHO KOHTPOMNPOBATb COCTOAHUE
JIIOKa, T.€. CMeLWEeH JI OH noc/e YCTaHOBKN UJTN HET. MoHTaX
npon3BoanTCA Ha o6paTHy|o CTPOHY KPbILWKKW JTIOKa.

OCHOBHbIE

[datumk

KoHTponnep

Yacrtota

MouwHocTb

OkKpyxatoLas
cpefa

Pa3smep

Macca

LiBeT

MaTepuan Kopnyca
OcHoBHoM

CreneHb TOYHOCTY

MCU

NB-loT

BHyTpeHHsA 6aTapes
Bpems paboTtbl 6aTapeu
MoTpebnaemasn MoOLLHOCTb
Pabouas Temnepatypa
Temnepatypa XxpaHeHuWs

ypOBeH b 3aLllnTbl

115%115*50 mm

150r

YepHbin

ABC

YyCKOpeHune 0o6Ha pyxeHunA

MOXET ObITb HacCTpoeHa OHJTANH

STM32, 326ut ARM KoHTposniep Aapa

B1/B3/B8/B5/B20/B28

Henepe3apsaxaemas nMTueBas 6atapes
ER18505M 7000mAu @3.6 B

6onee 10 ner

<120mMA@3.6B (B pabouem pexnme),
<40MKA @3.6B (B cnswiem pexume)

-20 ~ +700C
-40 ~ +850C

MPOTECTVPOBAHO
IP68 OTEPATOPOM

CETV NBHOT




ICB702 OJATYMK HA MYCOPHbIN BAK CO CMEUM®UKAUMEN NB-IOT

Aatuunk ICB702 pa3paboTaH ana AMarHOCTUKN COCTOSAHMA MYCOPHbIX 6aKOB.

OH faeT nHdopMaLio 0 HaNOHEHHOCTV MyCOPHOTO 6aKa, O PUCKe BO3HNKHOBEHNS

no»apa, 0 ero NoyIOXKeHNM B MPOCTPAHCTBE (MafeHne, HakNoH) 1 T.4. Tak Kak gaTunk

COAEPXKNT anirOPUTM HMU3KOIO SHEPronoTpebieHuns, BHYTPEHHAS 6aTapen MOXeT

Liger
Matepuan kopnyca
Mepepaya faHHbIX

KoHTtponnep

MoTpebnsemas MOLWHOCTb

batapes

Ocob6eHHOCTMN

« lNpocTad yctaHOBKa Ha nto6om UyBCTBUTENIbHOCTD
MYCOPHbI KOHTENHEP

- YnbTpa3BykoBas fedpeKrockonus,
[,0Nras Xmn3Hb yCTPOMCTBA TemnepaTypa xpaHeHus

« Pabota BHyTpeHHel 6aTapeun — 5 net

Pabouas Temnepartypa

YpoBeHb 3awutbl

NMpumeHeHne

« [pyMeHseTcA AnAa MyCcopHbIX 6AKOB C KPbILLIKOW Ui 6e3 KpbILLKK

paboTatb 6onee 5 net (c 4x YaCOBbIM MHTEPBANOM MeXAy coobLeHnAMMN).

| Haumenosauue xapakTepuctaki | 3uauemne

YepHblii/6enbii
Mnactuk
NB-IOT (B3, B8, B20)

STM32

<200mA,3.6B (uploading), <100mA, 3.6B (B HOpmanbHOM
pexume) <20MKA,3.6B (B cnAem pexxkume)

He nepesapsxaemas nutneBas 6atapes ER18505M
7000mAu,3.6B

PerynupyeTtca B oHnaiH pexnme
-20 ~+70°C
-40 ~ +85°C

IP66

MPOTECTVPOBAHO

OfNEPATOPOM
CETV NBHOT




ICB100 OATHUNK NMAPKOBKIW NB-IOT

Oco6eHHOCTH

« CreneHb 3awnTbl IP68
« MNepnogom paboThbl - 5 net ¢ 4x
Pa30BbIM N3MEHEHVEM CTaTycCa

Jatunk ICB100 pa3paboTaH ana obHapyxeHUs aBTOMO6MIA Ha NAPKOBOYHOM
mMecTe, 0COOEHHO aKTyarneH Ans OTKPbITbIX MAPKOBOK. [Tofib30BaTeNnb MOXeT
KOHTPONNPOBaTb COCTOAHME OObEKTA yAaneHHo. [laTumk NpuMmeHnm

A5 CUCTeMbl <YMHOW MApKOBKW». bnarogapa anroputmy H1U3KOro
3HepronoTpebneHua, baTapesa yCTpPONCTBa MOXeT paboTtaTtb 6bonee 5 nert.
CreneHb 3awnTbl IP68 rapaHTUpyeT KaueCTBEHHYIO 3aLlmUTy YCTPONCTBA OT

BHELIHWX BO3AeNCTBUN.

LiseT

Matepuan kopnyca
MNMepepaya AaHHbIX
KoHTtponnep

Tun patunka

JlanbHOCTb 06HApPYKeHWA
TouyHoCTb

MoTpebnsemas MOLHOCTb
batapes
YyBCTBMUTENBHOCTb
Pabouasa Temnepatypa
TemnepaTypa xpaHeHus

YpoBeHb 3awmTbl

YepHbliin/6enbiin
MnacTuk
NB-IOT (B3, B8, B20)
STM32
MarHuTHbIN
40 cm (BepTrKanbHo)

He meHee 96%

<150mA,3.6B (uploading), <40MA, 3.6B (B HOpManbHOM
pexume) <20MKA,3.6B (B cnawem pexnme)

He nepesapsaxaemasa nutnesas 6atapes ER18505M
7000MmAuY,3.6B

PerynupyeTtca B oHnamH pexnme
-20 ~+70°C
-40 ~ +85°C

IP68




TPEREP NB

B PA3PABOTKE ABTOHOMHBII, SHEProapdeKTMBHBIN 1 KOMNAKTHBIW, MpefHa3HAYeHHbIN AN MOHUTOPUHIA
TPaHCMOPTHbIX CPEACTB U rPY30B, NepeaBUKHbIX COCTAaBOB, MepCcoHana.

fabapumtele pasmepol
He 6onee 145x90x55 mm

NB-loT, NB-1oT/2G (GPRS) NB-loT
GPS, noHacc GPS, InoHacc
OYHKUUMN: OYHKUUNW:
@ Onpepenetivie reorpaduuecknx KOOPAVHAT HaXOX/AEHNA TPAHCMIOPTHOTO CPEACTBa AN rpy3a. YcTpolicTBo peructpupyetcs B cetn NB-loT
OtnpasKa faHHbIx yepes ceTb NB-loT Ha loT-nnatdopmy. v nepexoauT B pexum PSM (Power Saving

Mode) c Tanmepom cHa (T3412) paBHbim 30

® OtnpaBKa AaHHbIX Yepes ceTb 2G (GPRS) Ha loT-nnatdopmy. muHyT. Onepatop cetn NB-IoT cpeacTeamin

OnpepeneHvie koopamHat GPS, MTIOHACC. BHYTPEHHNX KOMMYHUKaLWii onpeaenset
® OyHKUMA oTNpaBKM coobuieHms Ha nnatdopmy uepes ceTb NB-loT/ 2G (GPRS) npv Hauyane gsmxeHna obbekTa MeCTornonoXeHve Tpekepa 6e3 nonyyeHns
MOHUTOPUHTa. D.aT‘-IVlK JBVPKEHUSA. KaKux-nmbo naketos AaHHbIX OT yCTp0|7|CTBa.

OyHKUMA 0TNPaBKM coobLeHns Ha nnatdopmy uepes ceTb NB-1oT/ 2G (GPRS) npw BCKpbITUM Kopnyca
YCTPOWCTBA.

@ OyHkuma oTnpasky coobeHns Ha nnatpopmy yepes cetb NB-1oT/ 2G (GPRS) npy MUHUMaNbHO AONYCTYMOM
YpOBHe 3apsAga 6atapem.

OyHKUMA NeprognYecKko OTNPaBKK COOBLLEHNSA CO CTaTYCOM YCTPOMCTBA Ha nnatdopmy uepes ceTb NB-loT/
2G (GPRS) (no pacnucaHuio).

@ OyHKuMA NpUHYANTENbHO CBA3M YCTPOMCTBA C Nnatdopmon yepes cetb NB-loT / 2G (GPRS), ceasb
VHULMMPYETCA CO CTOPOHbBI YCTPOICTBA.




OATUYMK TEMNEPATYPbI, BO3OYXA, BJIAKKHOCTU (NB-IOT)

B PASPABOTKE

KomMHamHeIli 0amyuk KomHamHebiti 0amyuk memnepamypeli
memnepamypel u 8J1a0>KHOCMU
OcobeHHOCTI:

« icnonb3oBaHue TexHonornn NB-loT

« PaboTa Ha 6aTapeiHOM NUTaHWU

« YCTPOICTBO MOXET paboTath 5 NeT o noasapsaaku

« BO3MOXXHOCTb pa3melLeHNst Ha CTeHe B MOMELLEHM Ha Nto6oI BbicoTe

NMpumeHeHne:
OTcnexkrBaHuMe napameTpoB BHYTPY NOMELLEHWUI:
» AeTCKMe cafbl, LWKONbI
« 60N1bHULbI
« MyHULMMANbHbIE YYpexaeHns
+ 0PVICHbIE MOMeLLEHNA

Jamyuk onpedeneHus
KoHueHmpauyuu CO2 e nomeuwieHuUu

,D,aTqlem NPNMEHAIOTCA ANA onpeaeneHna:

- Temnepartypbl

* BIAXKHOCTN

« CO? BHYTpY NOMELLEHNIA

+ COOTBETCTBUA MNOKa3saTtesnen Hopmam,
ycTaHoBneHHbIM CaHlH B page 610a>KeTHbIX
OpraHm3auunmn.




A

Monb3oBatenu

A

Monb3soBatenu

\

IOT-NNTATOOPMA
WHTEPHETA BELLE/

-

MpoTokonbi:
MQTT, SNMP

loT-KoHBepTep

IOT-KOHBEPTEP

e

Monb3oBatenn

— A

Monb3sosatenn

LieneBoe o6opynoBaHue

loT-KoHBepTep ABNAETCA KOHBEPTEPOM
NPOTOKO/a 0bMeHa LieneBoro yCTponcTea

B npoTokon MHTepHeTa Bewen MQTT,

NOHATHbIN NtoboN coBpemeHHoN loT-nnatdopme.

|loT-KOHBepTEP CUNTbIBAET MHPOPMaLMIO

C uenesoro obopynoBaHusa nNo nHtepdency RS-485

B MPOTOKOJe YCTPONCTBA, 0bpabaTbiBaeT
(pacno3HaeT) faHHble 1 OTMPaBAAET rOTOBblE fJaHHble
B Nnatpopmy NHTepHeTa Belen no npotokony MQTT.

MNMoppepxka SNMP: Hapagy ¢ npotokonom MQTT
loT-KoHBepTEp MOXKET TakXe napannenbHo
OoTNpPaBNATb cobpaHHble AaHHble B NpoTokone SNMP,
MOHATHBIN 6ONbLUMHCTBY CyLlecTBYOWMX IT-cnctem.




YMHbIE CBOPKW NB-1OT

MNpepoctaBneHne OEM-mopynei gna pa3paboTunkoB 060pyaoBaHNA C LIENbIO
fanbHenwero npumeHeHna TexHonorunm NB-10T B npoayKunm KomnaHuu.

bnok YCINJ

OnTnmmnsnpoBaHHble Mo mowHocTK moaynu NB-loT Quectel BC95. KomnakTHbii mogynb NB-loT

C HA3KUM 3Hepron0Tpe6neHV|eM

NB-IOT mogynb Ana ycTponcTs becnpoBogHOM cYETUMK MMMNYNbCOB




ROHTPAKTHAA PASPABOTKA ICBCOM

KomnaHuna ICBcom oka3biBaeT NoJHbIM Habop ycnyr no pa3paboTke
3/IEKTPOHHDbIX YCTPOUCTB

OT UAEN 0O CEPUMHOIO NPON3BOACTBA

Tak>»e Mbl roTOBbl MOMOYb HAaLLIXM 3aKa3uyMKam B peann3aumnn 4acCtm 3Tanos:

@ CO3[4aHNK MPUHLNNNANBbHbIX CXEM
@ NPOEKTUPOBAHUN NEeYaTHbIX NaaT
@ HanncaHumm BcTtpoeHHoro 10

® pa3paboTke KOHCTPYKLUMN YCTPOMCTBA

ICD

onepatop loT peweHuntn




Cnacnbo 3a BHUMaHue!

ICDcom Sl 88007751975

ow,now 2128 sales@iclbocom.ru
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