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1. BBegeHue

1.1. OnucaHue fOKyMeHTa

,D,aHHOG PykOBOACTBO OPUEHTUPOBAHO Ha OMbITHbIX none3osarenen MK n coaepXXnTt ornncaHune

YCTPONCTBa 1 nopsgok akcnnyatauun GSM-mogema iRZ TUA4L.

1.2. Cnyxe6Hasa uHcgpopmauus
Bepcus nokymeHTa Oarta ny6nukaumu
1.1 14.11.2014
ABTop: Manwukosa I1.B. MpoBepun: MakaTtpuHckuii B.B., MNMasnos [.C.

1.3. MNpaBuna 6e3onacHocTH

OFpaHVI‘-IeHI/IFI Ha ncnonb3oBaHUA yCTpOVICTBa BOMM3K APYrnx 3NeKTPOHHbIX yCTpOI7ICTBZ

Bblkniovante mogem B OonbHMUAx wunu  BONM3M  OT  MeguuUMHCKOro 00opyaoBaHus
(kapanocTUMynATOpbI, CyxoBble annapaTbl). MoryT co3gaBaTbCs MOMeXu As MeguuUmMHCKOro
obopynoBaHus;

Bblkntovante TepmuHan B camoneTax. [lpumnte mepbl IPOTMB CRYyYanHOro BKAKOYEHWS,
Buikntovyante mogem BOMM3M aBTO3aNpPaBOYHbIX CTAHLUMWA, XUMUYECKMX NPeanpusTun, MecT
nposefeHns B3pbIBHbIX paboT. MoryT co3gaBaTbCa MOMEXN TEXHUYECKUM YCTPONCTBAM;

Ha 6nu3kom pacctosHuM MOAeM MOXeT co3gaBaTtb MNOMexu Ansg  TeneBu3opos,

pagnonpUeMHUKOB.

CoxpaHeHue paboTocnocobHOCTM YCTPONCTBA:!

He noaeeprante mogemM arpeccuBHbiM BO34ENCTBUSAM (BbICOKME TemnepaTtypbl, eakue
XMMUKaTbI, Mblflb, BOAA W NPOM.);

Bepernte mogem oT ygapoB, NnageHuin U CUnbHbIX BUGpauni;

He nbiTanTecb camMOCTOATENbHO pasobpate unu moguduumpoBaTb Mogem. [MogobHble

AEeNCTBUS aHHYNMPYIOT rapaHTuio.

MpumeyaHue: Vcnonbayite yCTPOWCTBO COrMacHoO npaBunaM aKcnnyaTauuu. HeHagnexaiee
“Cnonb3oBaHWe YCTPOICTBA NULAET Bac NpaBa Ha rapaHTUNHOE 0GCnyXuBaHue.
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BHumaHune! MoaknioveHne mogema TU41 MOXET NPOUM3BOAUTL INEKTPUK HE HMDKE TPETLEro
paspsga!
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2. Obwasa nHdopmauums

2.1. HasHauveHue ycTpoucTBa

GSM-mogem iRZ TU41l — npoMbiwneHHbin GSM-moaem, npedHasHayeHHbIn Ong npyema u
nepefayun OaHHbIX MO CEeTSM COTOBOM CBSI3W, TEKCTOBbIX coobweHwun. bnarogapsi BCTpOEHHOMY
TCP/IP-cTeky n oOTKpblTOM Java-nnatdopme, nerko WMHTerpupyeTcs BO MHorne M2M-pelueHus:
TenemeTpus U TenemexaHuka, aBTOMaTU3MPOBaHHblE CUCTEMbl GecrnpoBoAHOro cbopa AaHHbIX C
AaTYMKOB, CUCTEMbI BEHOUHIOBOW TOProBMuv, NIaTEXHbIE TEPMUHAnbI, AUCTAaHUNOHHOE HabnogeHue,

ynpasieHue n CurHanm3mpoBsaHme.

2.2. Komnnekrauus

Komnnekt GSM-mogema iRZ TU41.:
# wmogem iRZ TU41;

# 3aBoAckas ynakoBka.

2.3. XapaktepucTuku

OCHOBHbIE XapaKTepUCTUKN:
# [Ouana3soHbl YacToT:
# 900/1800 MI'u ana GSM/GPRS/EDGE;
# 900/2100 MI'y ans HSPA+/UMTS,;
# BbIXO4HAs MOLLHOCTb:
# 33 gbwm (knacc 4) gna EGSM900;
30 abm (knacc 1) gns GSM1800;
27 nbm (knacc E2) ana GSM900 8-PSK;
26 nbwm (knacc E2) ana GSM1800 8-PSK;
24 nbwm (knacc 3) gna UMTS2100, WCDMA FDD Bdl;
# 24 pbwm (knacc 3) pna UMTS900, WCDMA FDD BdViIl;
# cTaHgapTbl CBA3W:
# MS knacc B;
# USSD;
# SMS: MT, MO, Tekct u PDU.

MapameTpbl Java™:
# Java™ npocpune IMP-NG & CLDC 1.1 Hi;
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# 3awWwuwéHHada nepegaya gaHHblx ¢ npotokonamm HTTPS/SSL;

# MHOroMOTOYHOCTbL MPOrpaMMMPOBaHUS U KpoccnnaTOpPMEHHOCTb MPUIOXKEHNIA;

# 6 MB RAM un 8 MB dannosas cuctema Flash.

CTaH,D,aprI N CKOPOCTU nepenavn AaHHbIX:

# HSPA+ ckopocTb npuema — 7,2 Méut/c, nepegaun — 5,7 Mout/c;

# UMTS PS ckopocTtb npnema — 384 kbut/c , nepeaayun — 384 kou/c;

# UMTS CS ckopocTb npuema — 64 kbut/c , nepegaumn — 64 kout/c;

# EDGE knacc 12, ckopocTb npuema — 236,8 kbut/c, nepegaum — 236,8 k6uT/c;
# GPRS knacc 12, ckopocTb npnema — 85,6 kout/c, nepegadun — 42,8 kout/c;
OnekTponutaHue:

# HanpskeHue nutaHus ot 7 o 40B;
# TOK noTpebneHus:
# npu HanpshkeHun nutaHns +12 B — He Gonee 400 MA;

# npu HanpshkeHun nutaHns +24 B — He Gonee 200 MA.

GPIO 1-3 B pexume «Bxoa»:

# COMpOTMBIIEHME NMPOrpPaMMUPYEMON NOATSKKN K HANPSHKEHUIO nMuTaHus — 10 kKOwm;
CONpPOTUBIIEHNE NPOrpaMMMPYEMON NOATSIKKM K «3emney» — 47 kKOwm;
MakcumarnbHoe HanpspkeHue ypoBHs «0» (Hu3koro yposHs) — 0,8 B;

MUHUMaIbLHOE HanpsbkeHne ypoBHA «1» (BblCOkoro yposHs) — 2,0 B;

MaKCumalsibHoe onyCcTtuMoe 3Ha4YeHne HanpsaXXeHuna Ha Bxone — 40 B.

GPIO 1-3 B pexunme «BbIXoay:
# TVN BbIXOOA — OTKPbITbINA KONMEKTOP Ha «3eMIIto»;
# BbIxogHoe conpoTtueneHme — 120 Owm;

# MakcumanbHbIN TOK Bbixoga — 10 MA.

GPIO 4-7 B pexnme «Bxoay:
# MakcumanbHoe HanpsikeHue ypoBHS «0» (Hu3skoro yposHs) — 0,8 B;
# MUHMManNbHOE HanpsPKeHne ypoBHS «1» (BbICOKOro ypoBHS) — 2,0 B;

# MakcumarnbHoe JONyCTUMOE 3HayYeHne HanpsbkeHus Ha Bxoge — 40 B.

GPO 4-7 B pexunme «BbIXoa»:

# Tun BbIXOOA — OTKprTbII?I KONNEeKTop Ha HanpaxXeHne nnTtaHu4;
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# BbIXogHOE conpoTmereHne — He 6onee 2 Owm;

# MakcumanbHbIA TOK Bbixoga — 500 MA.

UHTepdencol n pasbemsbl:

pa3béM USB-mini — NOAKMYeHne KOMMyHMKaLMOHHOIo Kabens, nHTepdenc USB 2.0;
pa3bémM DB9 (MHTepdenc RS232) - noakntoyeHme KOMMYyHMKaLMOHHOIo kabens;
pa3bém SMA - nogkntoveHmne 2G/3G-aHTeHHbI;

pa3bém Microfit 4 - nuTaHne mogema.

paszbeM Microfit 10 - nogknioveHne KOMMyHUKaumoHHoro kabens, 2 AU, 7 GPIO.

p83prBHOIZ KIE€MMHbIN KOHHEKTOp - nntaHune Moaema, nogknoyvyeHne KOMMYHUKaLUOHHOro

kabens, nHTepdenc RS485/RS422, nuTaHue BHeLLHero nHtepdgerica +3,3B.

dursnyeckme xapakTepuUCTUKK:

# rabaputhl, He Gonee 90x86x34 mMm;

# Bec He bonee 125 p.;

# [amanasoH paboumx Temnepartyp ot -30°C go +60°C;
[

AnanasoH TemnepaTypbl XpaHeHus oT -40°C go +85°C.

2.4. BHelwHun BUA

Mogem TU41 npeacrtaBndetr cobo KOMMAKTHOE YCTPOWCTBO, BbLIMNOSIHEHHOE B Mi1aCTUKOBOM

Kopnyce. BHelwHun Bng npeacrasneH Ha Puc. 2.1 u Puc. 2.2.

1 3 4

ANT
‘ SIM1
S RS-485/422

EEV .
SIM2
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Puc. 2.1. Bug cnepean

Ha pucyHke umndpammn 0603Ha4EHO:

1. notok SIM 1 - SIM-kapta Ne1 u notok SIM 2 - SIM-kapTa Ne2;

2. KHorika ussnedeHuna notka SIM-kapTbl Ne1/SIM-kapTbl Ne2;

3. pa3pbIiBHOW KNEMMHbIA KOHHEKTOP — MOAKIIOYEHME KOMMYHUKALMOHHOIO kabens, uHtepdgenc
RS485/RS422, nuTtaHne BHelWlHero nHtepgenca +3,3B;

4. aHTEeHHbIN pa3beéM SMA — nogknoveHne GSM-aHTeHHbI.

RS-232
Sigannanan

GPIO

Pwuc. 2.2. Bug c3agu

Ha pucyHke umdpamm 0603Ha4EHO:
5. pasbem DB9 (nHtepdenc RS232);
6. nHTepdenc USB-mini;

7. pasbem nutaHua Microfit 4;

8

pasbem Microfit 10 - BbiBogbl GPIO (7 undpoBbix BXOOO0B/BbIXO40B M 2 aHANoroBbix BXxoAa

(ALM)).



2.5. WHTepdencsol

2.5.1. KneMMHbIN KOHHEKTOp
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KnemMMHbI  KOHHEKTOP WCMofb3yeTcs AN MOAKMYEHUss K yNpaBnsioleMy YCTPOUCTBY,

nHTepdenc RS485 n nogknoyeHnsa NuTaHns. YnpaerneHme OCyLEeCTBASIETCH C NoMoLlbio AT-KomMaHg

(cM. onucaHne KoMaHg Ha MOAyIb).

3aBoCKME HACTPOWKM: CKOPOCTb aBTO GUT/C, BUT AaHHbIX — 8, napuTeT — HeT, cTon 6ut — 1.

BHewHWMn B1A KNEMMHOro KOHHeKTopa nsobpaxeH Ha Puc. 2.3.

EN

5

Puc. 2.3. KneMMHbI KOHHEKTOP

Tabnuua 2.1. HasHa4yeHne BbIBOAOB KIEMMHOIO KOHHEKTOpa

KoHTakT CwurHan HanpaBneHue HasHaueHue

6 OouT 3,3V Bbixoa MuTtaHne nHTepdenca BHeELLHEro
yCTponcCTBa

7 GND O6wmn. CoeanHeH ¢ oTpuuaTenbHbIM
nontcom brnoka NuTaHus

8 Vcc MonoxuTenbHbIA NOMC NOCTOAHHOIO

HanpsKeHUs NUTaHus. 3alumiueH
npegoxpaHuTeneM u CXeMon 3almTbl OT
nepeHanpsixeHu (Npy nogave Ha BXo4,
HanpshkeHus 6onee 40 B) n
HenpaBWIbHOWM NONSAPHOCTH

Mpn ucnonb3oBaHum HTepenca RS422

1 A Mopem — ycTponcTBo

Mpuem Tx+

2 B Mopgem — ycTponcTBO

Mpuem Tx—

10
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KoHTakTt CurHan HanpaBneHue HasHaueHue
3 Sh OKpaHupoBaHue
4 Z YCTpONCTBO — MOOEM Mepepaya Rx—
5 Y YCTpONCTBO — MOgEM Mepepada Rx+

Mpu ncnonb3oBaHnmn nHtepdenca RS485

1 A He ncnonbayetcs
2 B He ncnonbayetcs
3 Sh OKpaHupoBaHue
4 z D-(B)

5 Y D+ (A)

MpumeyvaHue: Mpu npueme/nepenade OaHHLIX MO UHTEPAENCY CNEAYET Y4UTLIBATL, YTO UHTEpPdENnc
RS485 nonyaynnekcHbli. [Npu BKMIOYEHHOM 3X0, NoJaBaeMble AaHHble Ha Mogem OyayT BO3BpallaTbCs,

4YTO MOXEeT nNpuBecTU

(AT-komaHga ateO).

K Konnmauu. Ytobbl un3bexaTb ITOro,

pekoMmeHayeTcda OTKnw4aTb 3XO0

2.5.2.

Pasbém DB9 (MHTepdenc RS232)

Pasbém DB9 npegHasHayeH Ons MNOAKMIOYEHMS K yNpaBnstowemy YCTPOWCTBY, MHTepdenc

RS232. BHewHnin B1a pasbema nsobpaxeH Ha Puc. 2.4.

Puc. 2.4. Pasbém DB9

11
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Tabnuua 2.2. HasHauyeHne KoHTakToB pa3béma DB9

KoHTakT CurHan HanpaBneHue HasHaueHue
1 DCD Mopem-PC Hanu4yne HecyLwen
2 RXD Mopem-PC Mprem aaHHbIX
3 TXD PC-Mogem MNepepada gaHHbIX
4 DTR PC-Mogem [OTOBHOCTb MPUEMHMKA OaHHbIX
5 GND O6wwun Kopnyc cuctemsl
6 He
ncnonb3yeTcs
7 RTS PC-Mogem 3anpoc Ha nepegavy
8 CTS Mopem-PC OTOBHOCTbL Nepenayn
9 RI Mopem-PC CwurHan Bbl3oBa

2.5.3. Pasbem USB-mini

Pazbem USB-mini wncnonb3yetca ANS NOAKMYEHUST MOAEMA HanpsMyd K KOMMbOTEpy
(nHTepdenc USB 2.0). Pazbem USB-mini MoXeT Takke MCNONb30BaTbCA ANS NMUTaHUMs Mogema.
BHewHui B pasbema nsobpaxeH Ha Puc. 2.5.

Anga paboTtel ¢ MogemoM yepe3 USB-mini TpebyeTtca yctaHoBuTb USB-gpansep, KOTOPbIA MOXHO

ckayatb ra odmumanbHOM cawvTe rpynnbl komnanui «Paguodma» (www.radiofid.ru) B paspene

«Mopnepxka». [llocne yctaHoOBKM pJdpamBepa B aucnetdepe Yyctpoucts Windows [JormkHO
0TOBPa3nNTLCA HECKOMBbKO HOBbIX YCTPOWCTB:

- Cinterion EHx USB Modem B pasgene «Mogemsbly;

- Heckonbko noptoe Cinterion EHx USB Com Port B pasagene «[lopTbi»;

- Cinterion EHx USB Com Port 4 — nopT anst HACTPOMKM MoAeMa 1 BbiIBOAA MEHIO.

Puc. 2.5 Pazbem USB-mini

12
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2.5.4. Pa3bem nutaHusa Microfit 4

Pasbem Microfit 4 ncnonbsyetcs Ans nNogknioYeHUss NuTaHna mogema. BHewHun Bug pasbema
n3obpaxeH Ha Puc. 2.6.

Puc. 2.6. Pazbém nutaxua (Microfit 4)
Tabnuua 2.3. HasHauyeHne BbIBOAOB pasbémMa NuUTaHus

KoHTakT CurHan HasHa4yeHune

1 Vce MonoXuTenbHbIN NOMC NOCTOSIHHOMO HAMPSPKEHNUS MUTAHUS.
3awuLleH npegoxpaHMTeNneM U CXeMON 3aluTbl OT

nepeHanpsXxeHun (Npy nogaye Ha BXo4 HanpsbkeHus bonee
40 B) 1 HenpaBMIbHON NOMAPHOCTK

2 GND OTpuuaTtenbHbI NONOC HANPSXXEHNS NUTaHUS
3 He ncnonbayeTtcsa
4 He ncnonbayetcsa

2.5.5. Pa3bem Microfit 10

Pasbem Microfit 10 ucnonbayetca Ans NOAKMIOYEHUS KOMMYTaALMOHHOIO Kabens v BbIBOOOB
GPIO: 2 aHanorosbix Bxoga (ALIT), 7 undpoBbix BXOOOB/BbIXOOO0B, 4 U3 KOTOPLIX - CUMNOBbIE (80
0,5A, koMMyTauma Ha “+” UCTOYHMKA NUTaHWA), a Takke Bbixog +3,3B OnNa nuTaHWs BHELUHUX

nHTepdencos. BHelwHWIA BUA pa3bema n3obpaxeH Ha Puc. 2.7.

SN\ AN

13
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Puc. 2.7 Pazbem Microfit 10

Tabnuua 2.4 HasHaueHune BbIBOAOB pa3bema Microfit 10

KoHTakT CurHan HasHauyeHue
1 ADC1 AHanoro-undposor npeobpasoBaTternb.
[MapameTpbl BXOAHON Lenu:
# BxoaHoe conpoTusneHue 21,5 kOwm;
# pgenutenb BXOOHOro HanpsbkeHus Ha 3,15.;
# [gumanasoH namepenus ot 0 go 10 B.
2 ADC2 AHanoro-undpoBorn npeobpasoBaTernsb.
[MapameTpbl BXOOHOW Lienu:
# BxogHoe conpoTtuenexue 21,5 kOwm;
# [enutenb BXOO4HOro HanpsikeHus Ha 3,15.;
# amnanasoH namepenusi ot 0 go 10 B.
3 GND Obwwii. CoeamHeH ¢ oTpuUaTenbHbIM NOtocom 6rioka
nMTaHus
4 GPIO1 HacTpavBaembivi BbiBOA 06LLEr0 HAa3HAYeHUS
5 GPIO2 HacTpanBaembiin BbiBOA 06LLIErO HA3HAYEHUS
6 GPIO3 HacTpanBaembii BbiBOA 06LLErO HA3HAYEHUS
7 GPIO4 (GPO) CunosoWi BbIBOA 00LLero HasHayeHust
8 GPIO5 (GPO) CunoBoWi BbIBOA 00LLero HasHayeHust
9 GPIO6 (GPO) CunoBoli BbiBoA 00LLIEro Ha3HavYeHus
10 GPIO7 (GPO) CunoBol BbiBO, 00LLIEr0 HAa3HAYEeHUs
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2.6. WHpukauma coctoaHuAa moaema

B mogeme npegycMoTpeHa cBeToanoAHas MHAMKaUMs Ons oTobpaxeHus ctaTyca coeauHeHus, a

Takke CBeTOAMOAHas UHAMKAUMS AN 0TObpaXKeHUs1 ypoBHS curHana.

Mpy nogave nuTaHuAa BCe CBETOAMOAbI 3aropatoTcd Ha 1,5 cexk.

Tabnuua 2.5 NHankaums pexnma paboThbl (3eneHbii ceeToanog SYS)

Pexxum nHgukauum YcnoBHoe nsobpaxeHue Pexxum paboThl
MHAVKaLMK
BbiknioyeH © MogeM BbIKIHOYEH
500 mc Bkn / 500 mc BbIKN eeeeecoooo Mogem He 3aperncTpupoBaH B CeTy
50 mc Bk / 3990 mc BbIKn eo000o00EEEe00..0 MoaeM 3aperucTpupoBaH B CEeTH
50 mc Bk /1990 mc BbIKN eoooeee..e GPRS nopkntoyenue yctaHoBneHo / Uaoét
nepegava gaHHbix (GPRS)
50 mc Bkn / 990 Mc BbIKN €00...0

["lonocoBow BbI3oB, CSD

Tabnuua 2.6 MHankaums aBapuMinHoOn cuTyauum (kpacHbeli ceetogunog SYS)

PeXX1UM MHAUKaLMM YcnoeHoe oTobpakeHue | onycanne asapum
MHAUKaUUu
BkrntoueH NocTosiHHO ® HeBepHo BxoaHOE HanpshkeHne
0,25 c Bkn /0,25 ¢ BbIKN / ®c@coco GSM-moAaynb He 3anycTuncs
0,25 c Bk / 1 ¢ BbIKN
0,5 cBkn/ 0,5 cBblkN ®o HeBepHo nuTaHue moayns
Tabnuua 2.7 MHgukayusa SIM1, SIM2
PeXxum nHaukauumm YcnoBHoe oTo6paxeHue | Pexum paboThbl
MHOUKaLUn
SIM1 3eneHblii CBETOANOS, BKMIOYEH ¢ Bbibpara nepsas cum-kapTa
NMOCTOSAHHO (SIM1)
SIM1 KpacHblit cBETOAMOS, BKIIOYEH ® Tlotok SIM1 He BcTaBneH
NOCTOSIHHO
SIM1 CeToamoa BbIKMIOYEH © Jlotok SIM1 BcTaBneH/BeibpaHa
BTOpasi CMM-KapTa
SIM2 3eneHblil CBETOAMO BKIHOYEH ¢ BbibpaHa BTOpas cum-kapTa
NMOCTOSIHHO (SIM2)
SIM2 KpacHblit cBETOAMOS, BKIIOYEH ® Tlotok SIM2 He BcTaBneH
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MOCTOAHHO

© Jlotok SIM2 BcTaBneH/BbibpaHa
nepeas cuM-kapTa

SIM2 CeeToauo[ BbIKIlo4YeH

Tabnuua 2.8 MiHankaums ypoBHS curHana

Pexxum nHgukauum YcnoBHoe oTo6paxeHue | Pexum paboTbl
MHAUKaLum

3eneHbIN cBETOANO BKMHOYEH ° XOpOLUMil ypOBEHb cHrHana

I'IOCTOHHHO (CSQ:23'31) ZG

0,25 c Bkn / 0,25 ¢ BbIKN e0e0e0

CpepHuii ypoBeHb curHana
(CSQ=16-22) 2G

0,25 c Bk /1,5 € BbIKN eoo000e Hu3kui ypoBeHb curHana
(CSQ=0-15) 2G

CuHuI cBeToamo BKMOYEH NOCTOSAHHO o XOpOLLMil YpOBEHb CUTHANa
(CSQ=23-31) 3G

0,25 c Bkn / 0,25 ¢ BbIKN [ JoI JoI Jeo CpeHuii ypoBEHSb curHana
(CSQ=16-22) 3G

0,25 c Bkn/ 1,5 ¢ BbIKN €000000

Hun3kmin ypoBeHb curHana
(CSQ=0-15) 3G

2.6.1. CropoxeBoun Tanmep

B GSM-mogeme rnpeaycMOTPEHO HECKONBKO BUAOB CTOPOXEBbLIX TalMepPOB:
# BCTpoeHHbIi CTOpPOXeBOW TarMep B YnpaBndloweM MUKpoKoHTponrnepe. [lposBepka Ha

3aBucaHue MO camoro MnkpokoHTponnepa (Bcerga BknoYeHa, OTKIHOYUTL HEMNb3S);

# [lepuoguyeckas npoBepka BCTPOEHHOW Java-nporpammon Ha 3aBucaHne GSM-moaynsa (Java-
npunoxexus). MpuHumMn ee paboTbl cocToMT B criegylowem: Java nepuoguyvecku nogaet
koMmaHgy “at$java’, u xpget oteeta: “OK”. B cnydvae HenonyvyeHuss oTBeTa NPOUCXOAUT
nepesanyck GSM-moayns, nuTaHne MoAyns npu 3TOM OTKMAYaeTca(no YMONYaHuIo, HO
n3mMeHsieTcs komanaon at$rst=0, npu aTom neperpyska GSM moaynsa ocyLLecTBNAETCA MUHOM
mModema, 6e3 cHATUS nuTaHuda). HTepBan nepuogudeckon MpoBEPKUM MOXHO 3agatb OT 1
MUHYTbI Ao 255 ¢ warom 1 MuHyTa. Bbibop nHTepBana ocyllecTBnseTcs ¢ nomowpbo AT-
komaHgbl “at$control=XXX", rae XXX, Bpemsa B MuHyTax (0-OFF) makcumanbHoe Bpemsi 255
MWH.;

# be3ycnoBHbI Nepe3anyck Mogema vyepes 3afaHHbI Nonb3oBaTenemM MHTepean spemeHu. Mo

yMOn4aHuo gaHHada beHKLI,I/Iﬂ BbIKJ1HO4EHa. MHTepBaJ’I BpeMeHN MOXHO 3adaTb OT 1 yaca goo
16
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255 ¢ warom 1 vac. lpuHuun ero paboTbl COCTOMT B CregylweMm: YynpaBrisaoLwmi

MWUKPOKOHTpONNep 4epe3 3afaHHbIi WMHTepBan BpemMeHu nepesanyckaetr GSM-mogynb,

nUTaHne MOAYINS OTKNYaeTCs. YNpaBneHne gaHHOW PyHKUNEN OCYLLIECTBNSETCS B “MEHI0”.
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3. PyHKUMOHarnbHas cxema U onucaHue paboTbl
3.1. ®PyHKUMOHanbHasa cxema
]
SIM1 ‘ SiM2
=4 Converter 2
g UARTIRS232 &
SIM =
SELECTION @
EHS5/EHS6 -
= Converter R5485
g UARTIRSA485/422 422
X g
El ]
b Out 3.3V z
=] | £
% GON
GPIO GFIO FWR
Voltage
converter
PWR
Micro
Q Fit 4
i a
Y
{ uss )
¥ mini
ADC
MC Input/Qutput 2
driver o o
3
ol =
[=]
<
Ethemet Physical Magnatics Ethernet
Transceiver 9

RJ45

Puc. 3.1 ®yHkuymnoHanbHasa cxema GSM-mogema TU41
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4. OnucaHue paboTbl

lMpn nogayve nuTaHMa Ha MOAEM 3aropatoTcsa Bce UHAMKaTopbl Ha 1,5 cekyHabl (MpoBepka BCeX
nHOMKaTopoB). 3aTemM MOAEM HauMHaAET paboTy.

Mpn ycTtaHOBNEHHOM OAHOM M3 ABYyX SIM-NOTKOB MOAEM Haxoautca B paboyem pexume —
paboTa ¢ SIM-kapTon, HaxoasLencs B gaHHOM SIM-noTke.

Ecnu yctaHoBneHbl 06a SIM-noTtka, Mogem HaxoguTcs B paboyem pexume — pabota ¢ SIM-
kapTon Ne1.

Ecnun npn o6oux ycTaHOBNEHHBIX NIOTKAX B TEYEHNE TPEX MUHYT HET JOCTyNna K CeTU C NOMOLLbIO
SIM-kapTbl Ne1, mogem nepekniodaetcss Ha paboty ¢ SIM-kapton Ne2. Ecnm B 3aTom cnydvae He
yAaeTcsl NOAKIMIOYMUTLCA K CETU B TEYEHME TPEX MUHYT, MOLEM CHOBA MNepekrtoyaeTcs Ha paboTy ¢
SIM-kapTon Ne1.

Bbibop mexay SIM-kaptor Ne1 n SIM-kapTon Ne2 ocyuiectBnsietcs ¢ nomowbio AT-koMaHabl
at$sim (at$siml — pabora ¢ SIM-kapton Ne1, at$sim2 - pabota ¢ SIM-kapTon Ne2).

MuTaHne mogema MOXHO nopaBaTb Ha NOGOM M3 Tpex pasbeEMOB: pa3beéM nuTaHus, USB-

pa3bem WUnu paspbiBHOM KOHHEKTOP.
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5. MNogknro4vyeHne N HacTpouka

5.1. TlMopknioyeHune

K MOHTaxy (ycTaHOBKEe) mofema [ornyckalTcs nuua, MMelolme cheumanbHyt TEXHUYECKYHo
NnoaroToBKY N M3ydnBLLME JOKYMEHTAUUIO Ha u3genue.

Mepen nogaven nutaHua HeOOGXO0AMMO yCTaHOBUTL SIM-kapTy B MOAeM. YCTaAHOBKY U yganeHue
SIM-kapTbl NPON3BOAUTL B OTKIMOYEHHOM COCTOSHMU. [1na ycTaHoBkM SIM-kapTbl HE06X04MMO:

# poctaTb SIM-NOTOK, HaXaB Ha KHOMKY n3srevyexHus SIM-notka (Puc. 2.1);

# ycraHoBuTb SIM-kapTy B SIM-noTokK,;

# nomectuTtb SIM-noTok ¢ SIM-kapTon B MogeMm;

# nomecTuTb NoToK ¢ SIM-kapTom B cnoTt ansa SIM Ne1.

Mpn HeobxoguMmocTu pe3epBUpPOBaHUS WIHTEPHET-COEOUHEHUS, MOBTOPUTbL BCE AEWCTBUS CO
BTOpOoMn SIM-kapTon U NOMecTUTb €€ B NoTke B cnoT ansa SIM Ne2.

MNpun yctaHoBKe SIM-KapTbl HE NpUKNaabiBaTb CUMbHBIX (OU3UYECKNX YCUIURA.

Mogkntounte GSM-aHTEHHY K KoMMyTUpytowmun kabenb (RS232/RS485/RS422). MNogaTtbk nuTaHue
Ha MOLEeM 4Yepe3 pasbEeM MUTAHUSA, PaspbiBHOM KOHHEKTOP unn Yeped USB-pasbeM. Nocne nogauu
nUTaHNa NponsonaeT 3anyck Modema, O YeM CUrHanmusmpyroT BCe YeTblipe MHAMKaTopa, ropswime B
TeveHne 1,5 cek. lNpu cHsatom PIN-koge SIM-kapTbl aBTOMaTUYECKM NPOMCXOAWUT perucrpauusi B

ceTwn. Mocne 3aBepLUeHUst perucTpaumm MoaeM NnepexoauT B pabounii pexxum.

MpumeyaHune: GSM-aHTeHHa, KOMMYTUpYtOLLME Kabenu u 6ok NUTaHUS B KOMMMEKT HE BXOASAT.

5.2. YnpaBneHue, nepe3arpysKa u BblKno4yeHue

YnpaeneHve MogeMOM OCYLLECTBSETCH CTaHgapTHbIMKM AT-KOMaHOamu, a Takke umeeTt Habop
COBCTBEHHbIX KOMaHA (CM. onucaHue AT-komaHg Ha GSM-mogynb). JononHUTenbHy nHdopmaumio
MOXXHO HanTh Ha cante — www.radiofid.ru unn Ha cante www.irz.net.

Mepesarpy3ky Mmogema MOXHO NPOM3BECTU CneayrLmnmMmn cnocobamum:

# nepesarpy3ka u4epe3 3agaHHbin npomexyTok BpemeHn (WD interval, no ymonyaHuio

BbIKIFOYEH), HACTPOMKA OCYLLECTBMASIETCA B MEHIO;

# c nomouwbtlo AT-komaHgbl “AT+CFUN=1,1";

# BpEMEHHbLIM OTKITIOYEHNEM MUTAHUS.

BbIkntoueHne mogema MOXXHO NPOU3BECTM crneayowmmm cnocobamm:

# OTKNIOYEHUEM NUTaHUS;

# c nomolbto AT-komaHabl “ATASMSO”.
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MNpn oOTKMOYEeHUM C nomollbo AT-KOMaHgbl, ANS 3anycka MogemMa MOXHO MCMNoSib3oBaTb

dyHKUMo ByannbHuka (pexum ALARM).
Mepexoa Mogem B peXuMM 3SHeprocOepexeHus OCyLLEeCTBASIETCA C MOMOLLb0 AT-KOMaHabl
“AT+CFUN”. YnpaeneHue pexumom ALARM ocyuwlectensietcs AT-komangon “AT+CALA”. Bonee

noAapobHy MHOpMaUUo cCMOTpUTE B onucaHmm AT-komang Ha GSM-moayne.
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5.3. MeH0

MeHto npegHasHavYeHo A4ns U3SMEHEHNA napamMeTpoB MogemMa U NPOCMOTpa CTaTUCTUKK. [epenTn

B MEHIO MOXHO B pabo4yeM pexume. [Ans nepexoga B MeH0 Heobxoammo noaknoumte USB, oTkpbITh

TepMuHanbHyto nporpammy 1 Boiopate COM “Cinterion EHx USB COM Port4” n nogaTtb at-komaHgy

“at$menu”.

I'IpV| 9TOM AOJTKHO nepenaTtbCA rmaBHOE MEHIO:

Menu mode:

Variant XX

<P1> View statistics

<P2> WD interval=XXX hh (unn «OFF»)
<PC> Power control

<PR> Clear statistic

Variant XX — Bepcus NpOLUNBKMN.

CumBonamu <P...> 0603HayeHbl KOMaHAbl ynpaeneHus. BBog komaHabl OCyLLECTBRSIETCS nocne

HaxkaTua knasuwun “Enter”. B cnyyae HekoppekTHoro BBofa Bblgaetcda “ERROR”. Beog komaHg

ABNAETCA PErMCTPOHE3ABUCUMBbIM.

MNocne BBOAa kOMaHAabl “P1” — nepexoa B MEHIO MPOCMOTPAa CTaTUCTUKM:

Statistics:

Power_Modem = XX...X
Bad_Power_Modem = XX...X
Power_Module = XX...X
Bad_Power_Module = XX...X
Start_Module = XX...X

Reset = XX...X

22



| i-
Wireless solutions
for M2M world

Mpn ncnonb3oBaHUN Mogema NPOUCXOANT aBTOMATUYECKOE COXPaHEHME CreayoWmnx CUTyauuin:
Power_Modem — Konnu4ecTBO BKMOYEHUI MOAEMA;

Bad_Power_Modem — KoOnM4YecTBO OTKNOHEHUN NUTaHNA MogemMa OT A0MNyCTUMOro;
Power_Module — konuyectBo nogay nutaHua Ha GSM moayns;

Bad_Power_Module — konmMyecTBo OTKNOHeHUN nutaHna GSM moayns oT 4oMyCTUMOrO;
Start_Module — konun4yecTBO ycnewHbix 3anyckos GSM moayns;

Reset — konuyecTBoO Nepesanyckos.

Mocne BbiBOAA CTAaTUCTMKM MPOM3ONAET Nepexon B rnaBHOE MEHHO.
Mocne BBOAa komaHabl “P2” — nepexoq B meHto WD:

WD interval, hour (0 - WD off, max - 255)
<Q> Quit
WD interval=

3apaetcs wuHTepBan 6e3ycrnoBHOro nepesanycka moaynsa. [Ona  mM3MeHeHus uvHTepBana
nepesanycka seeaute dncro ot 0 go 255 (BBoA nocne HaxaTtua «Entery). iHTepBan nepesanycka
3agaeTtcsa B Yacax. Ecnn Heobxoommo oTknmounTb 3Ty dpyHKuuio BBeante 0. CnegyeTt y4vecTtb, 4TO
nMpy OKOHYaHWM 3a4aHHOro WMHTEpBaria BpeMeHu npousondeT Oe3ycrnoBHLIM Mepesanyck Mogema.
Mpn HekoppekTHOM BBOAe MogeMm Bblgact “‘ERROR” u Bbigact meHio WD 3aHoBo. B cnyvae
yCnewHoro BBOAa WHTEpBana nepesanycka unu nogadm komaHabl “Q” npousonger nepexoq B

rmaBHoOe MeHHo.

Mocne BBoga komaHabl “PC” — nNpOCMOTP BHYTPEHHErOo KOHTPOSIbHOTMO HanpsbKeHUs W
HanpsPKeHNs NuTaHns Moaynsa (TOYHOCTb n3MmepeHus 5%):
POWER Uin=XX.X Umd=X.X

lNocne BbiBOOA np0|/|30|71,u,eT nepexon B rnaBHOE MEHHO.

Mocne BBOoAa komaHabl “PR” — nepexod B MeH0 copoca CTaTUCTUKU:

Clear statistic?

<YES> YES

<Q> Quit

COpoc HakonneHHon cTaTUCTMKM KomaHnaon <YES>. lNpn HekoppekTHOM BBOAE MOAEM BblAacT
“ERROR” n BblgacT MeH cbpoca CTaTUCTMKM 3aHOBO. B criydyae ycnewHoro Beoga uMnu nogaudu

komMaHabl <Q> npounsonaeT nepexon B rMaBHOE MEHHO.
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Mocne BBOga KoMaHAbl “M” — rrnaBHOE MEHIO 3arpy3nTCs 3aHOBO.

Bbixoa 13 pexxvrma MeHIo NpoucxoauT nocne yctaHoBku SIM noTka.
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6. Co3aaHue, ycTaHOBKa U yaaneHue Java-npunoxeHun

[aHHbin Mogem peanui3oBaH Ha mogyne EHS5, B KoTopbii BCTpoeHa Java-nnatdopma,
no3BoONALWAn peanu3oBbiBaTb pasnuyHble 3agjayun. Bbl mMoxeTe cosgaBaTb, ycTaHaBnvBaTb M
yoanatbe Java-npuroXeHnss € MOMOLLbK cheumanbHbiX CpeacTB, NpefocTaBisgeMblX KOMMaHWewn
Cinterion, nporpamma «Module Exchange Suite» (MES). Hantu gaHHoe MO Bbl MoxeTe Ha HaweMm
cante — www.radiofid.ru, nnm 3akasatb guck ¢ MO y HalWMX MeHeKepPOoB.

Mocne yctaHoBku «Module Exchange Suite» B komnbtoTepe gomkeH fobasntbeca guck «Moduley:

? MoH KorsnbOTE D |Z| |§| [z|
Npaeka Bua MsbpanHoe  Cepevc  CNpaeka 'l';r
;) lm: /:\J Mowck ||~ MNankw -

'gl MOH KOoMNBHITER V| MNepexoa

CHCTEMHBIE 334344 W MokaneHe avnce (C:) ! __g Madule

MpoCMOTR CEEAEHHA O
CHCTEME

-;'j YCTAHOEKA H Y AaNeHHE .-_-\’ =
NPOrpaHH OBLME ADKYHEHTEI

[ MzmeHsHHe napaneTpa

Apyrye MecTa

ba CETEBOE OKPYHEHHE

Ej Mok AoKyMEHTRI
I OBlme ACKYMEHTEI

[ NaHene ynpasnenna

Puc. 6.1 OkHo «Mow komnbroTep» B Windows XP

B cBoncTtBax gaHHoro aucka (Bknagka «Port») Heobxogumo BbiGpate COM-NopT, K KOTOPOMY

NOAKMIOYEH MOAEM:

25


http://www.radiofid.ru/

i »
Wireless solutions
for M2M world

CeoHcrea: Module

I 0K H OTmeHa ]

Puc. 6.2. Bbibop Heobxoammoro COM-nopTa

Module r—_l |E| fg
®akn  [paeka Bua  WsbpaHHoe Cepeqc  Cnpaeka -:f
—, A\ 4 >
- | )
Qo - © - 3 Prow [ | ¥ 1)1 X [A|[E
Sapec: |. Maodule w MNepexzog,
Marne | Type Total Size Free Space
“e Module Disk (A:) Module Disk. 10,5 ME 9,77 MB
Il ohject{s) 0 bytes

Puc. 6.3. Pabota ¢ auckom «Module»

Pabota ¢ «Module Exchange Suite» 3aknio4aeTca B KONMMPOBaHWM U yAoaneHun Heobxoammblx
dannoB Ha aumck «Module». Hanpumep, ons ycTaHOBKM Java-npunoXeHust NpocTo CKonupynTe

dannbl nporpammbl Ha anck «Module» n nogante AT-komaHgy ATASJAM=0,"a:/HelloUniverse.jad",

ABTO3anyck Java-npunoxeHusi 3agaeTcs ¢ NOMOLLbIO crieayrowmx AT-KOMaHA:

# ATASCFG="userware/autostart/delay","","100" (aBTo3anyck npoucxogut 4depe3 10 cekyHn
nocre BKIIYEHUs Moayns);

# ATASCFG="userware/autostart",","1" (aBTOCTapT BKINIOYEH).

# AT~SJAM=0,"a:/HelloUniverse.jad","" — (yCTaHOBUTb NPUIIOXeHWe B NamMATb MOAYNSA)

Tawke B .jad dpann Heobxoaumo AobasuTb cnefyoLmne CTPOKu:
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Oracle-MIDlet-Autostart: n (3gecb n — 3TO MOPSAKOBLIA HOMEP MuaneTa npu 3anycke,
KoTopbii nexut B ananasoHe 0...5. «0O» o3HauaeT, 4YTO aBTO3anycK AN 3TOro Muaneta
OTKITHOYEH).

Oracle-MIDlet-Restart: true ([Mepe3anyckatb MuanetT B CnyyYae €ro HEKOPPEKTHOro
3aBepLueHus).

Oracle-MIDlet-Restart-Count: m (3gecb m — 3T0 4mucno, obosHavarowee KONMYECTBO pas,

KOTOPOE MOXHO nepe3anyCTtuTb NpUioXeHue, npexae 4em rnepe3arpy3ntb MOLI,yJ'Ib).

[na aBTO3anycka pekomeHayeTcs ycTaHaBnmBaTb MHTepBan okono 10 cekyHa. OcobeHHO 3To
BaXXHO MNpW TECTUPOBAHUM HOBOro Java-npunoxeHusi. OTO B AdanbHerllemM ynpollaeT npouecc
OTMeHbl aBTOCTapTa. [locne aBTo3anycka Java-npunoXxeHust NOpT(-bl) MOryT He pearnpoBaTtb Ha AT-
KOMaHAbl.

Ona ynanenus Java-npunoxXeHunsa HeobxoaMMO OTMEHWUTb aBTOCTapT. OTO MOXHO caenatb C
NMOMOLLbIO
AT-komaHgbl ATASJAM=2,"a:/HelloUniverse.jad","" ecnu 3apaHee 6bin BbICTaBrEH LOCTATOYHLIN
WHTEepBan asToCTapTa WM ecTb NOPT, oTBevalwWwmnn Ha AT-koMaHObl, KOTOPbIA HE MCMNOSb3YeTCs
3anyuweHHbIMM Java-npunoxeHmamun. lNogaesatb gaHHyo AT-koMaHay Heobxoammo nocre 2-5 cekyHa
nocne nogayn NUTaHUs Ha MOLEM; €Cnn eCTb MopT, oTBevawwmn Ha AT-kOMaHabl, KOTOPbIA He
NCnonb3yeTca 3anyLeHHbIMKU Java-npunoxeHusiMmn, nogatb daHHyto AT-koMaHgy MOXHO B noboe
Bpems. Nocne yaadHoun nonbITkM nogadn AT-KkoMaHgbl MogeM AormkeH oTBeTUTb «OKy». Nocne aToro
Heobxoanmo nogate komangy ATASJAM=3,"a:/HelloUniverse.jad","" — yaanutb npunoxexve. dannol
Jar n .jad npn aTom He ByayT yaaneHbl U3 BHYTPEHHEN NAaMATU — UX MOXHO YAAnNUTb BPY4YHYIO Yepes

MES

YpaneHue Java-npunoxeHus 3aknioyaeTca B yganeHuum annoB Ha gucke  «Modulex.
MpenycmoTpeHa Takke BO3MOXHOCTb yAaneHHoro obHoBneHusa Java-npunoxenuna — «Over The Air
Provisioning» (OTAP). bonee nogpobHyo nHdopMaumnio MOXHO HAaNTU B AOKYMEHTaLMK, BXOASLLEN

B cocTaB gucka c¢ N0 gns paspaboTtku.
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7. AT-komaHabl ana pa6oTtbl ¢ GSM-moaemom iRZ TU41

AT-kOMaHObl OANA HaAcTPOWMKM mMoadema Heobxogmmo nopasatb no USB uHTepdency Ha

nopT NS HacTporkn mogema u BoiBoga MmeHto “Cinterion EHx USB Com Port 4”.

Tabnuua 7.1 Cnncok AT-komaHg ansa pabotel ¢ GSM-mogemom iRZ TU41

HenctBne AT-KkomMaHAbl U 3HaYEeHUe

AT-komaHpaa OTtBeT
napameTpoB
at$adc1=? $adc1=3.65B ALIM. BbiBOA 3HaYeHUS HaNPsHKEHS
at$adc2="? $adc2=7.53B «0,00B - 10,00B»
at$sim1 $sim1 Bbi6op SIM-kapTbl Ne1
at$sim2 $sim2 Bbi6op SIM-kapTbl Ne2
at$menu BbIBOS, MEHIO MUKPOKOHTpOMMepa
$gpiol=1,1
$gpio2=0,1
$gpio7=3,3432
$gpio<1-7>=<0-4>,<0-1>, roe
gpio<1-7> — HoMep gpio;
at$gpio="? <0-4> - 0 — BbIx04; 1 — BXOA, 3anpoc cocTtosiHusi Bcex GPIO

NoATsKKAa BbIKMOYEHa; 2 — BXOf,
NOATSKKA BKIHOYEHA; 3 — CHETUMK
MMNYInbCOB, NOATAXKa
BbIKMOYEHA, 4 — CHETUUK
MMNYynNbCOB, NOATAXKa BKIHOYEHa,

<0-1> - cocTosiHNE BXOAa-
BbIX0OAa.

at$gpio<1-7>=?

$gpio<1-7>=<0-4><0-1>

3anpoc cocTosiHWA onpeaeneHHoro
GPIO

<1-7> - Homep GPIO

at$gpiol=0,<0-1>

$gpiol=0,<0-1>

YctaHoBka GPIO Ha Bbixoa B
COCTOSHNE Owvnmn 1

at$gpiol=1 $gpiol=1 YctaHoBka GPIO1 Ha Bxop 6e3
MOLTSKKM
at$gpiol=2 $gpiol=2 YctaHoBka GPIO1 Ha BXxo4 C NOATSKKON

at$gpiol=3,<0-2>
roe <0-2>:
0-cton, 1-cTapr,

2-c6poc (otcueTt c 0)

$gpiol=3,<0-2>
roe <0-2>:
0-cton, 1-cTapT,

2-cbpoc (otcuet c 0)

YctaHoBka GPIO1 kak cyeT4mka
UMMNyNbCOB 6€3 NOATSXKKM.

at$gpiol=4,<0-2>

$gpiol=4,<0-2>

YctaHoBka GPIO1 kak cyeT4mka
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roe <0-2>:
0-cTon, 1-cTapr,

2-cbpoc (oTcyeT ¢ 0)

roe <0-2>:
0-cton, 1-cTapr,

2-cbpoc (otcueT ¢ 0)

nMnynbcoB C NOATSKKOMN

at$halfduplex $halfduplex Beibop RS485 B kayecTBe pexuma
COM-nopTa (No ymosyaHuto)
$fullduplex Beibop RS422 B kayecTBe pexuma
at$fullduplex COM-nopra
$rst=1 Beibop pexunma reset, npy KOTOPoMm
at$rst=1 nepesarpyska MogeMa OCyLLeCTBMAseTCA
CO cHATMEM nuTaHua Ha GSM-moayne
(mo ymon4yaHuto)
$rst=0 Bbibop pexumma reset, npn KOTOPOM
at$rst=0 nepesarpyska MogeMa OCyLLeCTBMsIeTCA
0e3 cHATna nutanna Ha GSM-mopyne
Prst=X
=7
at$rst=7 X-(1nrm 0) 3anpoc nHgopmarmm o Tune reset

at$control=XXX

$control=XXX
roe XXX - Bpems B MUHyTax
(0 — OFF, makcumansHoe Bpems
-255 MuH)

3agaHune BpeMeHuM NpoBEPKU 3aBUCAHMS
MoZeMa, nocrie KOTOpon B criyvae
3aBMCaHUS OCYLLEeCTBsieTCs
nepesarpy3ska (reset)

at$control=?

$control=XXX
roe XXX - Bpems B MUHyTax
(0 — OFF, makcumarnsHoe Bpems
-255 MuH)

3anpoc nHgpopmaLmm o 3agaHHOM
BpPEeMeHM NpoBepKn 3aBnucaHug mogema.

at$cclk?

$cclk=2012/01/01,12:00:01

3anpoc yCTaHOBMEHHOIO BPEMEHM
mMoaema.

at$cclk=2014/01/01,12:00:01

$cclk=2014/01/01,12:00:01

YcTaHoBKa BpEMEHN MogeMa.
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8. ABapuiHble cuTyauum

Ons ynpoweHna ucnonb3oBaHnNA MogemMa npeaycMoTpeHbl OTCnexunBaHne w uHanKauuna

aBapUNHbIX CUTYaLNA.

8.1. ABapusa 1 (HeBepHO BXOAQHOE NUTaHue)

ABapusi 1 BO3HMKAET MpPU OTKIIOHEHMM BXOAHOrO HAMpsPKEHMst OT LONYCTUMOW BeENWYUHbI. [pu
3TOM MOAEM npekpawiaeT paboTy: oTknoYaeT nutaHne GSM-moayns n CUrHanmMamMpyeT NOCTOSIHHO
ropsiLMM KpacHbIM CBETOAMOAOM O BO3HWKHOBEHWW aBapurHOM cuTyaumn. Bbixog mn3 aBapuimnHoOm

CUTyaunn BO3MOXXEH TOJIbKO MNPy BOCCTAHOBJTIEHNN BXOAHOIO Hanps>KeHuA.

8.2. ABapwus 2 (HeBepHO NUTaHue Mmoayns)

ABapusa 2 BO3HMKAET MpW OTKMOHEHUW HanpsxeHus nutaHna GSM-mogynst oT AonyCTUMOW
BenuumHbl. [pun  aToM MogemMm npekpawaetr paboty: oTkniovaet nutaHue GSM-mogyns.
CurHanumaupyeT KpacHblM CBETOAMOOOM O BO3HMKHOBEHMM aBapumHon cutyauumn (0,5¢ Bkn / 0,5¢
Bblkn). Bbixog n3 aBapuiHOW cuTyauum BO3MOXEH TOMbKO MPUM BOCCTAHOBMEHUWN HanpshKeHWs
nuTaHms moayns B tedyeHne 10 cekyHg ¢ MOMEHTa BO3HWKHOBEHWSI aBapunHoW cuTyauuun. Ecnu B
TeyeHne 10 cekyHO HanpsbkeHuMe MUTaHuMs MoAynsi OCTaeTcsl HeBepHbIM (NpU BEPHOM BXOAHOM
HanpsKeHUn), TO MoAeM NEPEXOANT B PEXUM OXMOAHUA — NUTaHME MOLYNSA OTKMOYEHO, HANKaLNS
aBapumn coxpaHsieTcs. Bbixog M3 pexuma oXugaHus BO3MOXEH TOMbKO MPU MOMHOM OTKITHOYEHUN
nUTaHns.

B crny4yae noBTopeHuA aBapuu rnpm NnOBTOPHOM BKITKOYEHUN MOoAeMa, MOOEeM NOAONEXUT PEMOHTY.

8.3. AsBapusa 3 (GSM-moaynb He 3anycTuncsa)

ABapusa 3 Bo3HuKaeT, ecnm GSM-moaynb He 3anyckaeTca unu otcytcTByeT. CurHanusaums
KpacHbiM csetoauogom (0,25c Bkn / 0,25c¢ Bbikn / 0,25¢ Bkn / 1¢ BbIKN) HAcTynaeT nocre TOYHOro
onpegeneHns mogemMom asapuHon cutyaumm (~15 cek). Boixoq ns aBapuinHon cutyaunm BO3MOXeH
TONbKO Npu ygayHom 3anycke GSM-moayns. MNpu 10 noapag HeyAayHbIX NOnbITKax 3anycka Moayns
MOLEM MEepPexoauT B PeXMM OXUOAHUA — nUTaHMe MOoAyns OTKMIYEHO, MHAMKauuS aBapuu
coxpaHsieTcs. Bbixoa 13 pexmma oxxngaHus BO3MOXEH TOMBbKO MPU NOSTHOM OTKITHOYEHUM NMUTAHWUS.

B crny4yae noBToOpeHuA aBapuu npm NnOBTOPHOM BKIMKOYEHUN MoAeMa, MOOEM NMOAONEXNT PEMOHTY.
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9. NMoppepxkka

HoBble Bepcuu [OKyMeHTauuum M nporpammHoro obecnedeHust Bbl Bcerga moxeTe MonyyvuTb,

MCMonb3ys CrieayoLLyto KOHTaKTHY0 MHOPMaLIMIO:

canT KoMnaHuu B NHTepHeTe: www.radiofid.ru
Ten. B CaHkT-lNeTepbypre: +7(812) 318 18 19
e-mail: support@radiofid.ru

Hawwn cneunanucTbl Bcerga rotoBbl OTBETUTL Ha Bce Bawm BOMNpPOCbI, NOMO4Yb B YCTaHOBKe,

HacTpoKnke 1 ycTpaHeHUN NPobneMHbIX CUTyauuii Npu akcnnyatauum obopyaoBaHus.
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