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NAVIGATION

1 MMepeyeHb NPUHATbIX COKPaLLEHN

Huxke npmuseneH nepedyeHb NPUHATLIX COKPALLEHNINA:

BY:

KA:

KHC:
Nor. «O»:
Nor. «1»:
Muy:
H3:

o3y:
MNAB:
no:

nri:

CT:

LLB:

ESD:
HBM:

RAIM:

RTC:
TCXO:

Penakuma 1.0.

BbICOKOYACTOTHbIM

KOCMMWYECKMN annapaT

KOCMMYECKas HaBMralMOHHaA cMcTema
normyeckumii «0» (HU3KMIA NOrMUYECKNA YPOBEHD)
normyeckan «1» (BbICOKUIA NOTUYECKNI YPOBEHD)
MaNoWYMALLMA YCUAUTENb

HaBUrauMOHHaA 3a4a4a

ornepaTMBHOE 3aNoMKUHatoLLLEee YCTPOUCTBO
NOBEPXHOCTHbIE aKyCTUYECKME BOHbI
nporpaMmmHoe obecneyeHue

neyaTHaa nnaTa

CTaHAAPTHOM TOYHOCTH

LWKana BpeMeHM

Electro Static Discharge (pa3psg, cTaTM4eCcKoro snekTpuyecTsa)

Human Body Model (Mogenb 371eKTpOCTaTMYEeCKOro 3apaga 4e/oBevyeckoro
Tena)

Receiver Autonomous Integrity Monitoring (aBTOHOMHbIX  KOHTPO/b
LLeNI0CTHOCTH)

Real Time Clock (4acbl peanbHoOro BpemeHm)

Thermo Compensated Crystal Oscillator (TepMOKOMMNEHCUPOBaHHbIM
KBapLEBbIN reHepaTop)
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NAVIGATION

2 TexHunyecKoe onucaHue

2.1 HasHaueHume

MpuemHoe ycTpoicteo KHC T/IOHACC/GPS/GALILEO/QZSS/SBAS GeoS-5M (ganee no TeKkcTy —
NPUEMHUK, MOAYAb) NpeaHasHayeHo AN BbIYMCAEHUS TEKYLIMX KOOPAMHAT M CKOPOCTM 0bbeKkTa B
peasbHOM MacluTabe BpPemMeHW B aBTOHOMHOM M aAnddepeHLManbHbIX perrMmax, GOopMUMPOBaHNA
CEKYHAHOM METKM BPeEMeHM U 0bMeHa C BHelHUM 0bopyaoBaHMEeM MO NOCAeA0BaTe/IbHbIM NOpPTam
RS232.

MNpUHUMN  OENCTBMSA MPUEMHMKA OCHOBaH Ha napajsiesbHom npueme U obpaboTtke 44-ms
M3MEPUTEIbHBIMM  KaHasaMM  CUTHaNoB 4YacToTHoro AmanasoHa L1 KHC T/IOHACC (CT-kogn),
GPS/QZSS/SBAS (C/A koa) u GALILEO (koabl E1B/C).

2.2 KnroueBble 0cO6eHHOCTHU

e (OpaHoBpemeHHas obpaboTka Bcex BuanmbIx KA TTOHACC, GPS, GALILEO n QZSS;
e [loaaep»ka SBAS;

e  ABTOHOMHbI U ANbDEPEHLIMANbHDIN PEXKMMBI;

e  YyBCTBMTENBLHOCTb MO CAEXKEHMIO: A0 -16346MBT;

e [loTpebnaemas MmolHOCTb: <200MBT (0bHapy:keHune), <80OMBT (cnexeHune);

e YydlleHHaA NOMex03alinTa;

e BcTpoeHHas Flash namaTb ans xpaHeHWs aflbMaHaxoB M HAaCTPOEK MPUEMHMKA;

e BcTpoeHHaa cxema NUTaHMKA AKTUBHOM @HTEHHbI C MOHWTOPOM COCTOAHWMA aHTEHHbI U 38LLI,VITOI>]
OT KOPOTKOTO 3aMbIKaHWNA;

o LlINpoKMIA AMaNa30H HaNpPAKEHMA NUTaHWA aHTeHHbI: oT 1,8B 10 3,6B;

e [lga pexkima sHeprocbeperkeHmns: RELAXED FIX® n FIX-BY-REQUEST®;
e BapuaHTbl MICMONHEHMUA:
o GeoS-5MR: c noagaepKKom Bblaaum n3amepeHuii NoaHon dasbl HecylLen;
o GeoS-5MH: c noaaep Ko BbICOKON ANHAMUKMN ABUKEHUSA,
e CoBmecTMMOCTb No dopm-baKkTopy 1 BONLLIMHCTBY CUTHANO0B C NpellecTBeHHUKOM GeoS-3M;
e Pexum npoaneHHbIx abemepua;
e [leMOHCTpaUMOHHble cpeacTBa: emoKnt GeoS-5M.

2.3 CrpyKTypHasa cxema

Coctas (Puc. 1):
e AHanorosas ceKkuus;
e Lindposasa cekuus;
e SPI Flash namaTs;
e [lga BY MNAB dunbTpa;
e OnopHbIi reHepaTop (TCXO);
e KBapLeBblin pesoHaTop 32.768Krw;
e llenu 3aWmTbl OT 3/1EKTPOCTATUYECKOTO Pa3pALa (He NoKasaHbl).
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nPy 03y <l opT #0-
N opT #1-
GPS/GALILEO KoppensuvoHHoe sapo
=B

CuctemHasi nepudepus
MOHACC | S pucbep

Mohutop
—V_ANT—» CuHTesaTop

Moa- cuctema nuTaHus --NRESET—

MHTepdeiicel

PesepsHoe
——VDD—» AHarozoeasi cekyusi RTC la—WAKE——
—VDD_IO-»| | Lllud)poeaﬂ cekyus 1PPS
—VBAT—» v | t L STATUS»
TCXO
—ON_OFF-» _||]|_ |:| S?D’:”ggzh L ACT_SLP»
32.768KTL

Puc. 1. CtpyKTypHasa cxema

2.3.1 RTC, pe3epBHoe O3Y

Yacbl peanbHoro spemenmn (RTC) 1 pesepsHoe O3Y, pacno/iokeHHble B 30He OaTapeiHoro nutaHua, —
eAMHCTBEHHbIE B/I0KM LUMbPOBOM YacTi, KOTOopble MPOAO/KaT GYHKUMOHMPOBATbL MpPU OTCYTCTBUMU
OCHOBHOMO MNUTaHMA U obecneymsaloT AanbHENMIN Tennblii/rTopadmii cTapT NPUEMHUKA MNpu ero
BOCCTAHOBJ/IEHMMW. Yacbl peasibHOro BpeMeHM TakTUPYHOTCA YacToToln 32,768KIL 1 oCcyLWecTBAAIOT oTcyeT
BpemeHU. B pesepsHoM O3Y coxpaHatoTca ademepuabsl KA 1 apyrve gaHHble, Heobxoaumble AnA
peanunsaummn Tensoro/ropadero crapra.

2.3.2 Flash namaTtb

Ob6bem Flash namatu — 8M6UT. Flash namaTb cnonb3yeTca AN XpaHeHua:
e Kopaa BcTpoeHHoro M0;
e HacTpoek M KoHbUrypaumm moayns;
o AnbmaHaxoB KHC;
e [lpoaneHHbix abemepna.

MO,ﬂ,yﬂb noanepXnBaeTt obHoBNEHME BCTPOEHHOTIO Nno s npouecce 3Kcnayataunm B COCTaBe
annapaTtypbl NONb30BaATENA.

2.4 BapuaHTbl UCNOJIHEHUA

2.4.1 GeoS-5M

GeoS-5M aBnseTca 6a3oBon MoaMdMKaUMen moayna, npeaHasHayeHHoOW Ana paboTbl B YCNOBUAX
CTaHOAPTHOW AMHAMMKM  ABUMMeHuA (ckopocTb Ao 515m/c, yckopeHue g0 4g). GeoS-5M  He
obecneymBaeT Bblgayvyy M3IMeEpPEHWM MNonHOW dasbl Hecyllen B COCTaBE «CbIPOM» M3MeEpPUTENbHOM
MHbOoPMaLmK.

2.4.2 GeoS-5MR

OcobeHHocTb Moayneit GeoS-5MR 3akntovaeTca B Bblavye M3MEPeHUi MoaHoM ¢dasbl Hecyllen B
COCTaBe «CbIPOM» U3MepUTENbHOW UHPOopmaumn. Ob6nacTb NpUMEHeHMA AaHHOTO TUNa MOAyNei:
annapaTypa BbICOKOTOYHOrO MO3ULMOHMPOBAHMA C MCMOAb30BaHMEM AnddepeHLmanbHo-ha3oBoro
pexnma.

Mo ocTafbHbIM NapameTPam, BKAOUYAA KOHCTPYKLIMIO, HABOp CUTHANO0B, INEKTPUYECKME XapaKTEPUCTUKM
N MHGOPMALIMOHHbIE MPOTOKO/IbI, MOoAY/M GeoS-5MR naeHTUYHbI MoaynsM 6a3oBol moanduKaumm.
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2.4.3 GeoS-5MH

OcobeHHocTb Moaynen GeoS-5MH 3akntoyaeTca B CNOCOBHOCTM MpUemMHMKa paboTaTb B YCNOBUAX
BbICOKOM AMHAMWKM ABMKEeHMA (CKopocTb A0 1500m/c, yckopenue a0 25g) nytem 3ajaHus
COOTBETCTBYIOLLETO NPOGUNA AMHAMMKM NOTPEDOUTENA.

Mo ocTaNbHbIM MapameTpam, BKAOYAA KOHCTPYKLUMIO, Habop CUTHANOB, SNEKTPUYECKME XapPaKTEPUCTUKM
M MHGOPMALMOHHbIE NPOTOKO/bI, MOoAYM GeoS-5MH naeHTUYHbI Moaynsam 6a3oBoi MoaMdUKaLMK.

2.5 BxoaHble/BbIXoAHbIE CUrHaANDI

Tabanua 3. BXoaHble/BbIXOAHbIE CUTHAbI

Homep Tun Uma OnucaHue
1 GND Obuwmii (kopnyc)
2 Bxon, ANT AHTEHHbIM BXOZ,
3,4 GND O6uwunin (kopnyc)
5 Bxoa WAKE CurHan npobyxaeHusn
6 Bbixoa, 1PPS BbIxoZ4HaA cekyHAHaA MeTKa BpeMeHH
7 NC He noakntoueH
8 Bbixos, ACT_SLP MHAankaTop cocToaHma «KAKTUBEH»/«COH»
9 Bbixos, STATUS CocToaHne moayna
10 NC He noakntoueH
11 Bxop, RX1 MpuHMUMaemble aaHHble RS232, MopT #1
12 Bbixoa, TX1 Mepepasaemble AaHHble RS232, MopT #1
13 Bxon RX0 MprHUMaemble faHHble RS232, MNopTt #0
14 Bbixon TXO0 MNepepnasaemble aaHHble RS232, MopT #0
15, 16 NC He noakntoueH
17,18 GND O6uwunin (kopnyc)
19 Bxoa NRESET BHelwHee 0bHyneHne
20 Bxoa VDD OCHOBHOE HanpAKeHne NUTaHnA
21 Bxop, VBAT Pe3epBHOe HanpAXeHWe NUTaHnA
22 Bxona, ON_OFF BKAtoueHue/BbIKAOYEHME MOAYAA
23 Bxop, VDD_IO HanpsseHue nMTaHWA BBOAA/BbIBOAA
24 Bxoa, V_ANT HanparkeHne NUTaHMA aHTEHHbI

2.6 Hanpsa)eHuAa nUTaHuUA

MoZaynb UMeEeT Ba OCHOBHbIX HAMPAXKEHWA MUTAHNA:
e QOcHosHoe (BbiBoa VDD): 1,8B. [lonycTUMbIV YPOBEHb Nybcalmii — 50MB MUK-MKK.

e Bsoaa/sbiBoaa (BbiBoA VDD_IO): B AManasoHe oT 1,7B oo 3,6B. HanpsasxkeHne 3a4aeT ypoOBHM
cneaytowmx curHanos: TX0, TX1, RX0, RX1, 1PPS, WAKE, NRESET, ACT_SLP, STATUS, ON_OFF.

Ona obecneyeHna paboTbl NPUEMHMKA B TEMNJOM M TOpAYemM cTapTe K BbiBody VBAT mokeT
NOAKNYATLCA BHELWHNI UCTOYHUK Pe3epBHOro nNuTaHuA. Ecam He mcnonb3yeTcs, BbiBod VBAT morkeT
ObITb OCTaB/IEH HEMOAKOUYEHHbIM.
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2.7 MuTaHue aKTUBHOMN aHTEHHDbI

[MMTaHMe aKTMBHOM aHTEHHblI MPOM3BOAMTCA MNOAa4ver MOCTOAHHOrO HanpsKeHua Ha BbiBod, V_ANT,
KOTOPOE MPOXOAMNT Yepe3 BCTPOEHHbIN MOHUTOP NUTAHMA U NpuxoamT Ha BbiBoa ANT. HanpsarkeHune Ha
BbiBoge ANT MoOMeT ObiTb BbIKAOYEHO. 10 YMONYaHUIO, MUTAHWE aHTEHHbl BKAloYeHo. Ecam He
ncnonbsyetca, BbiBoa V_ANT MOMKeT ObITb OCTAaBAEH HEMOAKAOUYEHHbIM.

MOHMTOP NUTaHUA UM3MepseT TOK, NoTpebadaembii aHTEHHOW. B  3aBMCMMOCTM OT  BEMYMHDI
N3MEPEHHOro ToKa, GOPMMpPYETCA CAeaytowan TeNEMETPUA aHTEHHDI:

e «VI3mepeHMA He MPOM3BOAATCA»: B C/ly4ae, eCIM HaNPAXKEHNE NUTAHNA aHTEHHbI BbIK/IKOYEHO;
o «[leperpyeHa»: TOK 6onblie 32MA;

o «He noaktoYeHa»: TOK MeHbLLe 3MA;

o «Hopma»: TOK HaxoamTca B npeaenax ot 3 40 32MmA.

MOHUTOP NUTaHWA aHTEHHbI obecneynBaeT 3alunTy OT KOPOTKOTO 3aMblKaHWs NyTeM OrpaHUYeHNa TOKa
Ha ypoBHe 50MA. TakMm 06pa3om, KOPOTKOE 3aMblKaHME B aHTEHHE He Bbl3blBAaeT BbIXOA MOAYNA U3
CTPO#, @ COMPOBOMKAAETCA BblAaYEN TEEMETPUN aHTEHHbI «[leperpyskeHa».

1. Ecau HanpsaxeHWe NUTaHUA aHTeHHbl He NoAaHo Ha BbiBod V_ANT (Hanpumep, npwu
MCNONb30BaHUN MACCUMBHOM aAHTEHHbl WM BHELWHEN Uenu MNUTAHWA aKTUBHOW
aHTEHHbI), TO pe3ynbTaTbl WM3MEPeHUA TOKa MOHWUTOPOM MOTYT OKa3aTbCs
HEKOPPEKTHbIMU. B TakMxX C/ly4aax peKOMEHAyeTCA BbIKAOYaTb MUTAHME aHTEHHbI

2. Ecnm pabouunit TOK aHTEeHHbl mMeHblle 3MA uan 6onblue 32MA, 1M obecneyeHsbl
YC/IOBUA A8 HOPMas/IbHOTO MPUEMa CUIHaN0B, TO MPUEMHUK OyAeT BbIMNOAHATb
Lenesyto GYHKLUMIO MO NOAYYEHUIO HAaBUMALMOHHbIX OnpeaeneHunii. B Takom caydae
coobLEeHMA TeNeMETPUN aHTEHHbI MOYKHO UTHOPMPOBATL

CnepnyeT MMeTb B BMAY, YTO NPU NUTAHUM aHTeHHbl Yepe3 BbiBoA, V_ANT NOCTOAHHOE HanpAXeHue Ha
BbiBoAe ANT uyTb HMXKe HanpaxeHnAa Ha BbiBoae V_ANT 3a cyeT nageHuA HanpaXeHWa B MOHUTOpPeE.
BennumHa nafeHWs HanpsxkeHua Tem 6Oonblue, 4yem 6OO/blle TOK aHTEHHbI: TUMOBOE 3HaYeHue
coctasnseT 100mMB npu Toke 10MA. 3T0 creayeT yunTbiBaTb NpU BbIBOPE aKTUBHOM aHTEHHbI.

2.8 Motpebnaemana MOLWHOCTb

[na obecneyeHnsa TpebyembiX XapaKTEPUCTMK YyBCTBMTEAbHOCTU M BPEMEHW MEPBOro onpeaeneHun
KOOpAMHAT MOAyNb MCNOAb3YeT MNOACMCTEMY DbICTPOrO NOMCKA CUrHANOB. ocne BKAOYEHUS NMUTAHMA
MOZY/lb aKTUBM3MPYET MAKCMMasbHOE KOAMYECTBO H/I0KOB BbICTPOrO MOMCKA, B pe3y/abTaTe Yero TOK
notpebaeHmna CTaHOBUTCA MaKcMMaibHbiM. B Tabnuue 10 3HayeHMe ToKa noTpebaeHunAa ONA Takux
YCNOBUI YKa3aHo B cTpoKe «ToK noTpebaeHuns no uenun VDD, obHapyXKeHne».

Mo mepe OBOHapy)KeHMs W 3axBaTa CMYyTHWMKOB KOAMYECTBO aKTUBHbLIX O0KOB ObICTPOro Mnoucka
YMEHbLLAETCA, YTO NPUBOANT K CHUMKEHMIO TOKa noTpebieHna. Moayab NOAHOCTLIO OTKAOYAeT cucTemy
ObICTPOro NoMCcKa nocae npuema asbMaHaxoB U 0bHapyKeHus Bcex KA B pacyeTHOM 30He BUAMMOCTH. B
Tabnuue 10 3Ha4YeHWe ToKa notpebaeHmna Ans TakMx YCAOBUIM YKa3aHOo B CTpOKe «ToK notpebaeHunsa no
uenu VDD, cnexeHuner.
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Ha npoaonKmTenbHoCTb U MHTEHCUMBHOCTb PaboTbl MOACUCTEMbI MOWUCKA W, KaK CNeAcTBUE, BENUYUHY
notpebaaemoro Toka, BAMAKT pag, GakTOpOB:

e Twun cTapTa (X0N04HbIM, TENALIN, TOPAYMIA);

e  YPOBHM NPMHUMAEMbIX CUTHANOB (Cnabble curHanbl TpebytoT Ho/bLIEro BpeMeEHU OOHapYKeHUs
W, chegoBaTesbHO, bonee NPoA0IKUTENbHOM PaboTbl MOACUCTEMDI);

e Ycnosus BuaMmocTM KA (mponafaHus CUrHanoB B pes3y/sibTaTe 3aTEeHEeHWM aKTUBU3MPYIOT
noAcMcTeMy NMouCKa);

e Hanuuune B NaMATK Moayna asibMaHaxos KHC.

2.9 BCTPOEHHbI KOHTPO/Ib HaNPAXXEHUU NUTAHUA

Moaynb COAEPHKUT BCTPOEHHYIO CXEMY KOHTPOASA CAedyoWmMX HanpPAKEeHNN NUTaHNA:
1. VDD (1,8B);
2. fAppa undposoi cekumn (1,2B);
3. baTapeltHoi 30HbI (1,2B).

Ecnm xoTa 6bl 04HO M3 NepPBbIX ABYX HaNPAMKEHUI HUKe nopora (1,68 ana VDD 1 1,0B ana HanpsaxKeHus
aapa), To dopmupyeTca curHan cbpoca, KOTOPbIM yAep:KMBAeT LMPPOBYIO YacTb MPUEMHMKA B
COCTOAHUN OBHyneHuAa. Ecamn HanpsaxeHue BaTapeilHoM 30HbI HWXKe nopora (0,9B), To dopmmpyeTcs
curHan cbpoca RTC.

2.10 NocnepoBaTtesibHble NOPTbI
MNpUeMHUK MMeeT [Ba NOCAeAoBaTe/bHbIX MopTa RS232 ans opraHuMsaumMm obmeHa C BHEWHUMMU
ycTporcteamn — MopT #0 1 MNopT #1.

Ob6a nopta RS232 — co creayloWwWUMM MNPOrpaMMUPyEMbIMMA  NapameTpammn (MporpammmnpyoTcs
NHOMBUAYANbHO A8 KaXKA0ro nopTa):

e CkopocTb npuema/nepegaqn, 6ut/c: 4800, 9600, 19200, 38400, 57600, 115200, 230400,
460800, 921600;

e Ko/M4yecTBO CTONOBbLIX OUT: 1 UK 2;

e buT yeTHoCcTU: He dopmupyeTca, dopmupyeTca Kak BUT 4YeTHOCTU, PopPMUpYyeTCA Kak BUT
HeyeTHOCTH, Bceraa «0», scerga «1».

Mo ymonyaHuio napameTpbl oboux nopToB: ckopocTb 115200, 1 cronosbid, BWUT 4YETHOCTU He
bopmmpyeTca.

2.11 NoppeprkMBaembie NPOTOKO/IbI 06MeHa

ObMeH C NPUEMHUKOM NPOMU3BOAMTCA NO ABYM MHOOPMALIMOHHLIM NPOTOKOam: BuHapHomy n NMEA.
Kpome Toro, B anddepeHLmnansHoOM pexrme npueMHuk obpabateiBaeT anddepeHumnanbHbie Nonpaskm
B COOTBETCTBMM CO cTaHaapTom RTCM SC104 v2.3 - coobueHus 1, 3, 31. inddepeHumanbHbie NonpaBKku
npuHumatoTca no Mopty #1.

Bo3MOXHbI 5 KOMOWHaUMI pacnpedeneHna MHOOPMALMOHHbBIX NMPOTOKoN0B no TMoptam #0 un #1
(Tabnuua 4).
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Tabnauua 4. PacnpeaenerHne NpoTOKO/IOB NO NOPTaM MPUEMHMKA

Homep Moprt #0 MNopT #1
1 BUHapHbIN NMEA
2 NMEA BUHapHbIN
3 NMEA NMEA
4 BrHapHbIM RTCM
5 NMEA RTCM

Mo ymonyaHuto, Mopt #0 paboTaeT B GuHapHOM npoToKose, MNopT #1 — B NMEA.

[eTanbHoe onucaHune HBUHapHbIX COObLWEHNN NpuBeaeHo B AOKymeHTe «Modyau [eoC®. buHapHbIl
npomokos obmeHa. Bepcus 3.0», NMEA coobuieHunit — B gokymeHTe «Modyau [eoC®. NMEA npomoKon

obmeHa. Bepcus 3.0».

2.12 BboiBoa, STATUS

BbixoaHol BbiBoa STATUS npeacTtasnseT cobolt uHauKaTop ctatyca moaynsa (MOUCK, HABUTAUUA,
HEHOPMA). CurHan Ha BbiBoae STATUS npeactasnseT coboit yepeaoBaHme ypoBHel nor. «0» 1 nor. «1»
C pa3HbIMW NEPMOAOM U AUTENBHOCTLIO:

NOUCK: naet nomck CNyTHUKOB, annapaTHasa TenemeTpma B HOpMme, HeT pelleHunda H3, AaHHble
mecToonpeaeneHns HegocTynHbl. CUrHan Ha BblBOAE: MeaHap C Nepuoaom 2¢ (4MTeNbHOCTb
nor. «1» - 1c, nor. «0O» - 1c);

HABUTALMA: cnyTHMKKM B cnexeHwuun, pelsaetca H3, gaHHble mecToonpeaeneHma BblAarOTCA.

1.

CurHan Ha BbiBoge: nepuog 1c (aamtenbHocTb aor. «1» - 0,2¢, nor. «0» - 0,8c);

HEHOPMA: owwnbKa xoTs 6bl 04HOro M3 NapameTpPoB B annapaTHOW TenemeTpum, peleHma H3
HeT. CurHan Ha BbiBoge: nepuog 0,5¢ (anmntensHocTb for. «1» - 0,2¢, nor. «0» - 0,3c).

1c
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] HEHOPMA

1
N
|
|
|
|
|
|
|
|
|
}
|
|
|
|
|
|
|
|
|
[
|

ro,sc—ﬂ

Puc. 2. BpemeHHble guarpammel Ha Bbisoge STATUS

B perkmnmax aHeprocbeperkeHns noseneHne BbiBoAa cieaytollee: B coctoaHMm «COH» (ACT_SLP=0) Ha
BbiBoAe dopmupyeTca nor. «0»; B cocToaHum «AKTUBEH» (ACT _SLP=1) ynpaBnseTca, Kak OnucaHo

BbllleE.
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2.13 BoiBoabl WAKE, ACT_SLP

BxoaHon BbiBoa WAKE ncrnonb3yeTca ana npoby:KaeHna Moaynsa B pexkmMme aHeprocbepexerHns FIX-BY-

REQUEST®. AKTMBHbIM ABNAETCA MONOKUTENbHbII bpoHT curHana (nepexosd ns nor. «0O» B f0r. «1»).
OnutenbHoCTb nor. «1» gonKHa 6biTb He meHee 100MKC.

BbixogHoM BbiBog, ACT _SLP npeactasnaet cobon mHamkatop coctosHun « AKTMBEH» 1 «COH». Ecan
MOAyNb HaxoamTcAa B coctoaHmm «AKTUBEH», To ACT_SLP=1. Ecam moaynb HaxoAMTCA B COCTOAHWUM
«COH», To ACT_SLP=0.

2.14 BoiBog ON_OFF

Ona ynpasneHuna sraoveHnem moayna ucnonssyetca curHan ON_OFF: nor. «1» BKAOYaEeT NPUEMHUK,
nor. «0» — BblkAtoYaeT. Ecnanm He wucnonb3yetca, BbiBog ON_OFF moxeT ObiTb OCTaB/eH
HenoAKAtoYeHHbIM Uan noakntodeH K VDD_IO.

Mpn ON_OFF=0 BbIXOAHbIE CUTHANbI MOAYA MEPEXOAAT B CAeytowme COCTOAHNA:
e TXO, TX1: nor. «1»;
e 1PPS: nor. «0»;
e ACT_SLP STATUS: nor. «1».
Mpw BbiKMtOYeHUM moayna (VDD=0 nanm ON_OFF=0) nutaHmne aHTeHHbI Ha KoHTakTe ANT oTK/Ao4aeTcs.

2.15 CocTroAaHMAa moayna

Moay/lb MOXEeT HaxoAWTbCA B OAHOM W3 CAedyloLmMx NATU cocTosHMM — «BbIK/TIOYEH», «PE3EPBY,
«OBHYNEH», « AKTUBEH», «COH» (Tabauua 5).

Tabnuua 5. CocTosHMA MoAay s

Tok
CocToAHMUe OnucaHune Ycnosua notpebnexHns
(Tun.)
MpuemHnk obectoyeH. Lienesas GyHKUMA MOAYYEHUS
HAaBUIAUMOHHbIX  OMpefeneHnii  He  BbINOJIHAETCS. VDD — Bk
O6MeH C NPMEMHMKOM MO Noc/ieA0BaTe/IbHbIM NOPTaM VBAT — 6espasn, 150MKA
«BbIK/TKOYEH » HEBO3MOXeH. Yacbl peanbHOro BpeMeHn nNpoao/KatoT N
ON_OFF=0 (no uenwn VDD)
OoT4eT BpemMeHu ana noggepxanva LB, B pesepsHOM
" NRESET=1
O3Y xpaHAaTca AaHHble, YTo obecnedynsaeT TenIbli UAn
ropa4mnin ctapT nocne srAtodeHna (ON_OFF=1)
MpuemHuKk obectoyeH. Lienesasa GpyHKUMA NOAyYeHMA
HAaBWUIALUMOHHbBIX  OMNpefeneHuit  He  BbINOJHAETCA.
O6MeH C NPUEMHMKOM MO Noc/ieaoBaTe/IbHbIM MOpTam VIDID =T,
HEBO3MOKeH. Yacbl peanbHOro BpemMeHn NpoAo/KatoT VAT =R, T
«PE3EPB» : P P oA ON_OFF= (no uenw
OTHET BPEMEHU A1A nopnepxaHua LUB, B pesepsHOM =
. 6e3pasn VBAT)
O3Y xpaHATcA AaHHble, YTO obecneymBaeT TENbIA UK
o NRESET= 6e3pa3n
ropaynini  ctapT nocne BKAwo4veHus (VDD — BKA,
ON_OFF=1)
MWTaHWe Ha nNpUemMHUK nogaHo. Undposas uyactb
HaxoaMTCcA B COCTOAHWWM cbpoca, aHanorosas 4acTb
paboTaer. Llenesasn dyHKUMA nosydenna |\ oo oo
P A P NRESET=0 (no wenu VDD)
HEBO3MOKeH. Yacbl peasibHOro BpeEMEHW MPOAO/KAOT ON OFF=1
OT4yeT BpemeHu ana noggeprkaHua LWB, B pesepsHOM -
O3Y xpaHAaTca gaHHble, 4To obecneymBaeT Tenabli Uan
ropsYnin ctapT nocse nogadn NRESET=1
[MMTaHWe Ha NpUeMHUK NoLaHo. NNpMemHUK BbINoAHAET VD SET)
P Aaro. tip VBAT — 6e3pa3sn, Cm. Tabnunuy
«AKTUBEH» LesneByto byHKLUMIO noJsiy4eHunA 4 Bbla4mn
o NRESET=1 10
HaBMIaLMOHHbIX ONpeaeneHni. ON OFF=1
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Tok
CocToAHue OnucaHue Ycnosua notpebnexHua
(tvin.)
MnUTaHWe Ha NPMEMHMK NodaHo. AHaN0roBasa 4acTb M
6onbwaa 4acTb UMDPOBbLIX ONOKOB  BbIK/MOYEHDI.
VDD — BKn,
MpuemHnk noaaepxueaetr LWB wm3 yactotel TCXO,
VBAT — 6e3pasn, Cm. Tabnunuy
«COH» BbloaeT HeKoTopble coobuleHun o | NRESET=1 10
nocnenoBaTe/ibHbIM NMOPTaM U OXMAAET NPOOYKAEHUA. ON OFF=1
UeneBas  QyHKUMA  MNOAYYEHUA  HABUFALMOHHbIX -
onpeaeneHuin He BbINOHAETCA.

2.16 KoHpurypauma n HacTpoiikm BctpoeHHoro NO

MNepeyeHb HACTPOEK M MapamMeTpoB KOHbUIypaLmm, BKAKOYAA 3aBOACKME (MO YMOYAHUIO) 3HAYEHUsA,
npuseneH B Tabnuue 6.

Tabanua 6. CNMCOK HAaCTPOEK M MNapameTpoB KoOHbUTypaLumm

# MapameTp 3Ha4yeHue No YMOYaHUIO
1 Pexxum (GPS, TTOHACC, TNMOHACC+GPS) TMOHACC+GPS
2 Paspelwerune ncnonbsosanms 2D na
3 PaspeweHne wucnonb3osaHna 2D Aana nepsoro 3
peleHns A
4 PaboTa ¢ PMKCMPOBAHHBIMW KOOPAMHATAMM HeT
5 MpoAONKNTENBHOCTb SKCTPANOAALUN 5c
6 dunbTpauma OMNHaMMYecKas
7 OnddepeHumanbHbIn pexxum 3anpetleH
8 NcTouHuK anddepeHumanbHbix NONpaBok BblOMpPaeTca aBTOMaTUYECKH
9 PRN SBAS BbIOMpaeTca aBTOMaTUUYECKM
10 Temn BblAa4ym BbIXOAHbIX AAHHbIX 1My
11 MapameTpsbl MopToB #O n #1 115200, 1 ctonosbI, 6e3 YeTHOCTK
12 CoOTBETCTBME MPOTOKO/IOB NOPTaM MopT #0 — 6uHapHbIi, MopT #1 — NMEA
13 Macka GDOP 50
14 Macka yrna mecta 5°
15 MacKa ypoBHA curHana 104bly,
16 Mopor cTaTU4ecKom Hasurauum 0,3m/c
17 Mpoduab AMHAMMUKM NONb30BATENA MewexoaHO-aBTOMOOUAbHBIN
18 Pexknmbl aHeprocbepereHms BbIkntoYeHbl
19 PaspelleHHbI peXxnm aHeprocbepexeHmsa RELAXED FIX"
20 MuHMManbHaa MNPOAOIKUTENBHOCTb  COCTOAHMA I
«AKTUBEH»
1 MaKcmanbHaa MNpPOAO/IKUTENBHOCTb  COCTOAHMA e
«AKTUBEH»
2 BpemeHHOM UMHTEpBan Mexay nepexosamu .8 | 60c
cocTtoaHue «AKTUBEH» gns pexxknma RELAXED FIX
23 MpoaonxunTenbHoCcTb coctoaHmna «AKTUBEH» nocne 3¢
nosly4yeHUsA NepBoro peweHus
KoopamHaTel nonb3osatens, m: X=0.0, Y=0.0, Z=0.0
CaBur MecTHoro BpemeHmn otHocutenbHo UTC, c: O
24 HavyanbHble napameTpsl
CkopocTb yxoaa LLIB npuemHuka, m/c: 0
Cagwur WB INTOHACC otHocuTenbHO LB GPS, m: 0
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# MNapameTp 3HayeHue No YMONYaHUIO
PaspelweH, NONAPHOCTb  —  MOJ/IOXKUTE/bHAA,
25 MapameTpbl 1PPS npuBA3Ka — K WKane spemenun GPS, 4anTenbHOCTb —
1mc, cagur — OHC
26 HanparkeHne NuTaHmA aHTEeHHbI BkntoueHo
GGA, GSA, GSV, RMC — sbigatoTca; GNS, VTG, GLL,
27 NMEA coobuieHuna ZDA — He BblgatoTca; cooTseTcTBue Bepcm NMEA —
v2.X
28 Mackupyemble buHapHble nakeTsbl 0x00...0x1F He BblaatoTCA

Mocne nosy4yeHUa HOBbIX AAHHbIX HACTPOMKU MAWU KOHOUIypauum NpUemMHUK coxpaHaeT ux Bo Flash
namsaTh. CoxpaHeHne aaHHbix BO Flash 3aHMmaeT Bpema He 6onee 1c.

2.17 TpeboBaHMA K aHTEHHe

MpUemMHMK npeaHasHadeH Aaa paboTbl Kak C MNacCMBHOM, TaK M C aKTUBHOW aHTEHHOM. AKTMBHan
aHTeHHa Ao/kHa obecneunBaTb [OMNOMHUTENbHOE YycuieHue He 6onee 25ab6. [JononHUTeNbHOE
yCUNeHWe onpeaensieTca Kak yCUaeHne aHTeHHbl MUHYC NOTepU B aHTEHHOM Kabene. ToTepu B Kabene
3aBUCAT OT ero TMna 1 4auHbl. B obliem caydae, yem ToAlle Kabenb, TemM MeHbliee yaenbHoe 3aTyxaHue
1, COOTBETCTBEHHO, NMOTEPU OH UMEET.
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NAVIGATION

3 ®PyHKUUOHANbHbIE BO3MOKHOCTH

3.1 Pexumbl paboTbl
Moaynb obecrneunBaeT paboTy Kak B aBTOHOMHOM, TaK 1 B AnbdepeHumanbHom (auddepeHumansHo-
KOL0BOM) PEKMMAX.

B anddepeHuUmanbHOM pexmnme KoppeKLmm MoryT ambo npuHumatees no Mopty #1 8 Buae coobuieHnn
cTaHgapta RTCM SC104 v2.3, dopmupyembiX U  TPAHCAMPYEMbIX BHELWIHENM KOHTPO/bHO-
KOPPEKTUPYIOLLEN CTaHLMelN, DO BblAeNATbCA U3 CUTHAN0B, NepedaBaemblx KA SBAS.

Moaynb noaaepsKMBaeT caedylolme CUCTEMbl KOOPAWMHAT, B KOTOPbIX MPOM3BOAMTCSA pacyeT
HaBUraLLMOHHbIX ONpeaeneHuni:

o WGS-84 (no ymonyaHuto);
e [13-90.11;
e [lonb3oBaTesbCKas.

MNpUeMHUK noagepxmsaer paboTy B pexnume OUKCMPOBAHHbLIX KOOPAMHAT, KOTOPbIM  MOXET
MCMO/Ib30BaTbCA, B YaCTHOCTM, A8 BPEMEHHbIX MNPUAONKEHUI. IDTOT PEeXMM npeanonaraer, 4uTo
NPUEMHUK Henoasu:keH. ONopHble KOOPAMHAThbl A4 3TOr0 PeXmnma 3a[atoTca Mo/ib30BaTenem Wau
PaCCYMTHIBAIOTCA aBTOHOMHO MPUEMHWKOM B pe3y/bTaTe YyCpPeAHEeHWA Ha 3aJaHHOM BPEMEHHOM
NUHTepBane.

3.2 WUcnonbsyembie THCC
MNPUEeMHUK C OAMHAKOBLIM MPUOPUTETOM MPUHUMAET M 0b6pabaTbiBaeT CUrHajbl MNOAAEPHKMBAEMbIX
FHCC. Bo3MOHbI cneayowme KoHGUIypaLmMm OCHOBHbIX CMYTHMKOBbIX CUCTEM:

e Tonbko GPS;

e Tonbko MTOHACC;

e Tonbko GALILEQ;

e CoBmelleHHoe ncnonbsosaHme NMTOHACC, GPS n GALILEO B atoboit KombuHauum (no
YMOUYaHMI0).

PaboTa B pexume ToNbko QZSS He npeaycmoTpeHa. QZSS MoMKeT ObiTb MCMO/b30BaHa TONbKO B
KOMBWHaLUMKM ¢ ocHOBHbIMK KHC.

3.3 SBAS

[Ona nepefayn Koppektupytollen nHdopmaumm B SBAS MCMONb3YIOTCA reocTalMOHapHbIe CAYTHUKM.
MNepenasaemas KA SBAS uHboOpmMalUMa COAEPHKMT AaHHble O UENOCTHOCTM, HemnocpeacTBEeHHO
KOPPEeKLMM, a TaKKe [OaHHble, MO3BOAANOLWME MCNONb30BATb CNYTHUKW A4 Hasurauuu. CTpykTypa
CUIHAN0B aHaNorM4Ha CTpyKType curHana GPS C/A, HO cKopocTb nepeaadn MHGOPMaLMKU COCTaBAAET
500 6uT/c.

PasnnuatoTca cneayrouime permoHanbHble noacnuctemol SBAS:

o WAAS;
e EGNOS;
o CAKM;
e MSAS;
e GAGAN.

CnyTHMKAM KaxKa0M NOACUMCTEMbI MPUCBOEHbI CBOM HOMepa NceBaocay4aliHbix Koaos (PRN).

MpMeMHMK MMeeT B CBOEM COCTaBe TPW KaHana CNexeHua, npeHasHayYeHHble Ana 06paboTKM CUrHaNoB
SBAS. MpMeMHNK MOXKeT BbiTb YCTAaHOB/IEH B pPeXMM MO0 aBTOMATUUYECKOrO MoMcKa curHanos SBAS,
nmbo pyyHoro 3agaHna Homepos PRN. Mpun Hannymm B cocTase nepesaBaemMblix COOBLWEHN AaHHbIX 00
abemepuraax CNyTHUKOB MOAY/Tb UCNONb3YET M3MEPEHUA OT 3TUX CNYTHUKOB B pelleHun H3.
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3.4 RAIM

B MO moayns peanusoBaHa KoHuenuua RAIM, npeagHasHayeHHas 418 aBTOHOMHOWM OLLEHKM
LUEeNOCTHOCTM HAaBUTaLMOHHbIX CUTHAN0B. o/ LeN0oCTHOCTbIO MOHMMAETCA CNOCOOHOCTb CBOEBPEMEHHO
0OHapyKMBaTb, WUAEHTUOUUMPOBATL M MUCKAOYATb M3 HABUFALUMOHHbIX OMNPEeAeNeHU aHOMajlbHble
M3MepPEHMS, BbI3BAHHbIE HEMCMPABHOCTbIO MM OTKA30M HaBMraumMoHHoro KA.

RAIM  1cnonb3yeT NPUHUMN M3ObITOYHOCTM MHbOPMALMKM, MOAYYaeMOM OT HaBUraUMOHHbIX KA.
Pe3ynbTathbl paboTbl RAIM BbIAAIOTCA MOAY/IEM B BbIXOAHbIX COODLLEHUNSX.

3.5 CekyHAHaa meTKa BpemeHU
MpUeMHUK GOPMUPYET CEeKYHAHYID METKY BpemMeHM Ha BbiBoge 1PPS. CekyHAHasa MeTKa BpemeHMu
npeacrasnaeT cobot UMNyAbC, NAYLWMIA ¢ Temnom 1 pas B CEKYHAY, CO CeaytoWwmmm napameTpamm:

e Bbigaya 1PPS paspelweHa/3anpeLleHa;

e llIkana BpemeHu, C KOTOPOMN CMHXPOHM3MpoBaH 1PPS: GPS, IMTOHACC, UTC(USNO), UTC(SU);

e [loNAPHOCTL: MONOXKUTENBHAA WMAM OTpULaTenbHas. B nepsBom ciaydae BbIOpPaHHOM LWKane
BPEMEHW COOTBETCTBYET MOMOXKUTE/bHbLIN GPOHT MMnyabca (nepexod us nor. «0» B for. «1»);
BO BTOPOM C/ly4ae — OTPULATENbHbIN GPOHT MMNyAbca (nepexos ns «1» 8 «0»);

e [1nntenbHocTb: oT 10MKC A0 2mcC.
Kpome Toro, MeTka BpeMeHM MOXKeT bbiTb CABUHYTa Ha GMKCUPOBAHHYIO 3aepKKy B npeaenax +0,5c¢.

CeKyHaHas MeTKa BpemeHn GOPMUPYETCA C BpeMeHHbIM paspelleHnem 61Hc (onpeaensetca 4acToTown
onopHoro TCXO 16,369MTlw).

3.6 Temn Bbl4auy BbIXOAHbIX AaHHbIX

Temn BblAaun BbIXOAHbIX JAaHHbIX MOXET ObITb YyCTaHOBAEH paBHbIM 1, 2, 5 nan 10w,

3.7 Mpodunu guHamuku notpeburtens

Tabavua 7. XapakTepucTukmn npoduns aMHammnkm notpebutens

Mpodunb XapakTepucTukm

MaKcuMmanbHas ckopocTb — 75m/c
MaKcuMmanbHas BepTUKanbHasa cCKopocTb — 15m/c
MakcrmanbHada BbicoTa — 10000m

Yckopenune — ao 0,5g

MaKcumanbHas ckopocTb — 30m/c
MaKcuMManbHasa BepTUKabHaA CKOPOCTb — 5m/c
MakcrmanbHada BbicoTa — 500m

Yckopenune — ao 0,5g

MakKcuMmanbHasa ckopocTb — 515m/c
MaKcuMmanbHas BepTUKanbHasa ckopocTb — 100m/c
MakcrmanbHad BblicoTa — 18000m

Yckopenune — a0 4g, 2D pexunm 3anpeLleH
MakKcumanbHasa ckopoctb — 1500m/c
MakcrmanbHad BblicoTa — 18000m

YckopeHune — 1o 25g, 2D pexum 3anpeLLeH

MNewexoaHO-aBTOMODOUIbHbIN

Mopcko#

ABMAUMOHHbIN

v (1)
BbICOKOANHAMWNYHbIN

lpumeyaHuA:
1. TosnbKo 0514 sapuaHma ucnosHeHus GeoS-5MH

3.8 TMpoaneHHble ademepuabl

B 06bIMHOM pENRMME NPUEMHMK AR NONYYEHMS HABUrALMOHHbIX OnpeaeneHuini UCNoib3yeT NPUHATYIO
CO CMYTHWKOB 3deMepunaHO-BPEMEHHYIO WHbOPMaUMIo. TpUHUMN  GOPMMPOBAHUA MPOAIEHHbIX
abemepus, 3aK/IOYAETCA B MPOTHO3MPOBAHWMM MapameTpoB OpbUTbI M MOMPaBOK K 4acam
HaBMrauMoHHbIX KA Ha OnNpeaeneHHbll  MHTEepBan BpemeHu. JAWTeNbHOCTb M TOYHOCTb
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NPOrHO3MPOBAHMA 3aBUCUT OT KOIMYECTBA HABOPOB MPUHATLIX CO CNYTHUKOB 3demepua 1 BapbupyeTca
OT OZIHOTO Z10 WEeCTU AHEN.

MpoasieHHble apemepuabl PaccymUTbiBaOTCA NpUuemMHUKOM Kak ana [NTOHACC, Tak n ans GPS.

3.9 Pexumbl 3HeprocbepexeHunn

MpUeMHUK NoaAepKMBaET ABa pexnma sHeprocbepexerHma: RELAXED FIX® u FIX-BY-REQUEST®.

B pexume RELAXED FIX® npuemHMK CamMoOCTOATE/IbHO 4YepeayeT MO BHYTPEHHEN LMKIorpamme
coctosiHma «COH» n «AKTUBEH» 1 BblAaeT AaHHble HaBMraLMOHHbLIX ONpPeaeneHMn C TEMNOM HUXKe
CTaHgapTHOro 1My,

Pexnm FIX-BY-REQUEST® xapaKkTepuayetca nepexoaom 13 coctonaHms «COH» B cocToaHne «AKTUBEH»
(NpobyxaeHne) No 3anpocy nosib3oBaTens.
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GEO0OSTAR

NAVIGATION

GeoS-5M. TexHnyeckoe onvcaHue

4 TaKTUKO-TeXHUYeCKue xa PAKTEPUCTUKHN

Ecam He OroBopeHo HnHOE, TEXHUYECKME XaPaKTEPUCTUKKM NpuBeaeHbl AONA YCJ'IOBI/M CTaH,D‘apTHOlz
ANHaMUNKN.

Tabnnua 8. OCHOBHblE TEXHUYECKME XapPaKTEPUCTUKM

# MNapameTp 3HayeHune MpumeyaHus
1 | KonnyectBo KaHanos 44
2 | curnans: L1 GPS C/A, TNOHACC CT,
GALILEO E1B/C, QZSS, SBAS
MorpewHocTb onpeaeneHmsa NaaHoBbIX
6
| o .
e sBAST? 20 HDOP<2, VDOP<3
o [InddepeHumanbHbln pe»(wv\(z) 1,5
4 [orpewHoCcTb onpeaeneHuna BbICOThI, 40 CKO
ABTOHOMHbIM PEKUM, M, He 6onee™? ! HDOP<2, VDOP<3
MorpelwHocTb onpeaeneHuns naaHoBoOM
(2)
5 cKopocTtu, m/c, He bonee CKO
o  ABTOHOMHbIN PeXMM 0,02 HDOP<2, VDOP<3
o (5)
o ABTOHOMHbBIN PEXMM 0,08
6 MorpelwHoOCTb CEKYHAHOM METKM BPEMEHMN, 30 CKO
HC, He bonee HDOP<2, VDOP<3
Bpemsa no0 nepBoro mectoonpeaeneHums, ¢
e X0/04HbIN CTapT g
e X0/04HbIN CTapT 30
e X0/104HbIN CTapT, BbICOKAA p,VIHaMVIKa(z)
7 | e Tennblt CTapT( 25 CpefiHee 3HavyeHue
e [opayuni CTapT(z) 2
o [1OBTOPHbIM saxgar” ¥ 1
e (CTapT C MCNONb30BaHNEM NPOAIEHHbIX 10
:—)daelv\epm,q(z)
YHyBCTBUTENBHOCTL, ABMBT, He xy»e
8 o (Ob6HapyKeHue, xonop,Hublm cTapT -147 C sHewHIM MLLY
o ObHapyeHue, ropaynii ctapT -155
o (CnexeHue v Hasurauua -163
OuHamuka, He bonee
e YcKopeHue, g 4
9 e YCKopeHue, g(5 25
e MaKcMmanbHas CKopocTb, M/c 515
o MaKcMmanbHaa CKOPOCTb, M/C(S) 1500
e MaKkcMmanbHas BbICOTa, M 18000
10 | Temn BblA@YM BbIXOAHbLIX AaHHbIX, L, 1/2/5/10
11 | UHTepdeiicsl 2xRS232, LVCMOS
12 | Pasmepbl (4MHa X WMPKUHA X BbICOTA), MM 14,3x13,7x2,6
13 | Macca, 1, He bonee 1,5
14 | AnanasoH pabouymx TemnepaTtyp, °C -40...+85
lMpumeyaHusa:

1. Yenosus cmaHOapmHoU u 8bicoKkol OUHamuKu (mosbko 018 modyneli GeoS-5MH)
2. YpoeHu cueHanos -13006mBm, [TIOHACC+GPS
3. YposHu cueHanos -14006mBm, [/IOHACC+GPS
4. Bpemsa omcymcmeus cueHanos 10c

5. Tonbko 0ns modyneli GeoS-5MH.
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4.1 3SneKTpu4yecKue napametpbl

Bo3aencTemA, BbIxoaAulMe 3a npedenbl NpeaenbHO-A0MNYCTUMbIX MapameTpoB, MOryT
NPMBECTM K BbIXOAY NPUEMHUKA M3 CTPOS

Tabavua 9. NMpeaenbHo-A0NYCTUMbIE 31EKTPUYECKME NapaMeTpbl

3HayeHue Ea.
MapameTtp MpumeyaHus
MwuH Makc U3M.
dvanasoH HanpakeHna Vpp -0,3 2,5 B
[nanasoH HanpsaxeHna BBoAa-BbIBOAA Vpp 1o -0,5 4,6 B
[JvanasoH HanpaxeHna Vear -0,3 4,0 B
[vanasoH HanpaeHna Vant -0,3 3,75 B
" (1) -0,5 2,5 Vop_10=1,8B
[lManasoH ypoBHel Ha BXOHbIX BbiBoAaX (V) B =
-0,5 4,6 Vop_10=3,3B
TOKQ)KOpOTKOFO 3aMblKaHUA BbIXOAHbIX BbIBOAOB -12 12 A Vop_10=1,8B
(lo) -24 24 Vpp_0=3,3B
TOK KOPOTKOrO 3aMblKaHUA B aHTeHHE (lant) - 50 MA
MaKkcumanbHO  AOMNYCTUMbIM  ypoBeHb  BY _ 10 nBMBT | Ha sbigoge ANT
CuUrHana
MakcrmanbHo O0NYyCTUMbIN YPOBEHb 2000 B HBM
3/IeKTPOCTATMYECKOro pa3paaa
Temnepatypa xpaHeHua (Tsg) -40 +85 °C
lMpumeyaHuA:
1. WAKE, NRESET, RX0, RX1, ON_OFF
2. 1PPS, ACT_SLP, STATUS, TXO, TX1
Tabnuua 10. Paboume anekTpuyeckne napameTpsi
0603Hay 3HaueHue En.
MNapametp MpumeyaHua
€éHue MuH Hom Makc | U3Mm.
OCHOBHOE HanpAKeHne NUTaHnA Vop 1,7 1,8 1,9 B
HanparkeHne nutaHma Voo 10 17 ) 36 B
BBO/a/BbIBOAA -
PesepBHOe HanpAxeHWe NUTaHWA Vear 1,6 - 3,7 B
Hanpsa)keHne NnnTaHMA aHTEHHbI VanT 1,8 - 3,6 B
VDDzl,SB
- 75 - [NMOHACC+GPS+QZSS+SBA
Tok noTtpebneHua no uenun VDD, | WA S
obHapyxeHue bb_aca Vpo=1,8B
- 110 - FNOHACC+GPS+QZSS+GALI
LEO+SBAS
VDDzl,SB
- 42 - [NOHACC+GPS+QZSS+SBA
Tok noTpebneHus no uenu VDD, | VA S
CnexeHune DD_TRQ Vpp=1,8B
- 48 - FNMOHACC+GPS+QZSS+GALI
LEO+SBAS
Tok noTpebnexua no uenu VDD, B
cocTosAHme «BbIK/TFOYEH» loo_orr 150 250 MKA | ON_OFF=0
Tok noTpebneHua no uenu VDD, _
coctosHue «OBHYNEH» loo_geser 20 22 e | NRESE=0
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0O603Hay 3HayeHue En.
MapameTtp MNpumeyaHua
€Hue MuH Hom | Makc | U3Mm.
Tok noTpebnexusa no uenu VDD,
coctoaHne «COH» loo_Tr0 > mA
Tok noTpebaeHua no uenu VDD, | . 105 . WA CKBaXHOCTb
peKUM aHeprocbepexeHus DD_SLEEP ’ «AKTUBEH»:«COH»=1:10
Tok noTpebnexusa no uenu VDD _IO loo 10 - - 5 MKA bes HarpysKkm Ha
- BbIXOZHbIX BbIBOAAX
. 3 . Vpp OTK/IIOYEHO
Tok noTpebneHns oT pe3epBHON Mpn +25°C
lBAT MKA
baTapen ) )8 ) Vpp OTK/OYEHO
Mpun +85°C
100 150 IANTzloMA
MNageHue HanpaXeHus B Lenu
NUTaHWA aHTEHHbI (Mexay VANT DROP - 200 240 MB Iant=20MA
KoHTakTamun V_ANT 1 ANT
- ) 300 340 [ant=30MA
Pabouni gana3oH TOKOB aHTEHHbI |ANT 3 - 32 MA
Bbixo4HOE HanpsKeHUE HU3KOro 0,4 Vop_10=1,8B, lo1=3,6MA
VoL - - B
YPOBHA 0,4 Vbp_10=3,3B, lo,=8MA
0,75*V
BbIXO4HOE HaMpPAKEHME BbICOKOrO 0 10 Vop_i0=1,8B, low=-3,6MA
osHs Vor ) ) 2
o 2,4 Voo, 10=3,3B, loy=-8MA
BbIxo4HOE HanpsAKeHUE HU3KOrO 0,1 Vop_10=1,8B, 101=0,1MA
VoL - - B
YPOBHA 0,1 VDDfIO:3r3Br |OL:O,1N\A
Vop 10 _ -
BbIXOAHOE HanpAKeHMe BbICOKOro 0,1 Voo_10=1,8B, lon=-0,ImA
oBHs " Vou Vooio- i B
P oo Voo_10=3,38, lon=-0,1MA
BbIXO4HOM TOK HU3KOIO YPOBHS W loL - - 36 MA Voo 10=1,88
8 VDDfIO:3/3B
“ 6 -3,6 Vop 10=1,8B
BbIXOZLHOW TOK BbICOKOIO YPOBHA lon = = MA
-8 VDDfIO:3/3B
0,3*V
! V =1,8B
Bxg/;,:;)ezHanpﬂmeHme HW3KOTO v, ) ) o0 10 B DD_IO
yp 0,8 Voo_10=3,3B
017*VDD —
Bxo4Hoe HanpAXKeHne BbICOKOTo Vv - B Vop_i0=1,88
IH B B
/ROSEA 2,0 Voo 0=3,3B
(3) 210 Vop 10=1,8B
ConpoTtusnerue pull-down Rep - - KOm =
75 VDD7|O=3/3B
(4) 200 Vop 10=1,8B
ConpoTtusneHue pull-up Rpy - - KOm =
75 Vop_10=3,3B
BY napameTtpbl
SKBUBANEHTHbIN KO3bPULMEHT NF ) S ) e
wyma
lNpumedaHuA:
1. 1PPS, ACT_SLR STATUS, TXO, TX1
2. WAKE, NRESET, RX0, RX1, ON_OFF
3. WAKE
4. NRESET, RX0, RX1, ON_OFF
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NAVIGATION

5 FabapuTHbIM  uyepTeX,  pacnoso)KeHue  BbiBOAOB,
MapKUPOBKa

5.1 KoHcTpyKuusa

KOHCTPYKTMBHO MPUMEMHUK BbINOSHEH B BWAE MAaThl C OAHOCTOPOHHWM MOHTAXKOM 3/1EMEHTOB,
3aKPbITON 3KpaHOM. [aBapPUTHbIN YepTeXK 1 YepTeXR KOHTAKTHbIX MA0WAA0K MOAyAA NpuBeaeHbl Ha Puc.
3, 4 (He B macwTabe). Pazamepbl: MUANUMETPSI.

28

143
045 14.0

137
134

015

Puc. 3. TabapuTHbIN YepTex

Bx13=7 8

TS
E

STATUS

ACT_SLP

Bxl 3=7.8

1.3|

295

Puc. 4. HYepTex KOHTaKTHbIX NAOWAA0K

5.2 MNocapouHoe mecto Ha [N nonb3oBaTensa

[ns yCTaHOBKM MOZyNel Ha nevaTHyto naaTy No/b30BaTens pPekoMeHAyeTcs cieaylollee nocagodHoe
mecTo (Puc. 5). Pazmepbl: MUAAMMETPbLI. [abapuTbl MOAYAS BblAENAEHbI FOYyObIM LBETOM.
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14.7
13.7
2.95 6x1.3=7.8

outo

24 18

I

3.25
3.25

=2.6
1.3
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2x1.3;

0.9
>

15
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|
|
|

.3=7.8

15.3
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ENE
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fualglafaly

2.95 6x1.3=7.8

Puc. 5. PekomeHayemoe nocagoyHoe mecTto

Mpy TPACCMPOBKE BHELLIHMX Liene MoAy1a Ha NeYaTHOM naaTe HeobXoAMMO YUnUTbIBATbL Ceaytollee:

1. Pap,mocmrHan OT aHTEHHbI NOoAaeTCA Ha KOHTaKT ANT moayna no MVII-(pOI'IOﬂOCI-(OBOVI JINMHUN.
BonHoBoe conpoTtmeiieHne 3TOM NMHUN A0/TKHO ObITb MaKCMMa/IbHO I'Ipl/l6f|l/l>KeHO kK 50 Om, a
ee A/IMHa - MaKCMMaJibHO KOpOTKOPI}

2. KoHTakTHble naowankin GND Ao/ixKHbl BbiTb coeamHeHbl ¢ Koprnycom MM (Luenb «3emna» uam
«0bLWmi NpoBoA») NMHUAMN MUHUMANBHOM ANNHBI;

3. CurHanbHble NPoOBOAHMKM Ha MMM O0AKHbI BblITb OTOABUHYTHI OT aHTeHHoro Bxoga ANT Kak
MOKHO fafnblie;

4. VICKNOYUTb TPACCUMPOBKY CUIHAN0B, OCODEHHO BbICOKOYACTOTHBLIX W TaKTOBbIX, NOA MNAATOM
MOZAyNA.

5.3 Mapkuposka

MapKunpoBKa BKAto4aeT (Puc. 6):
e (GeoS-5M: Ha3BaHMe n3genus;
e 51110000001: cepuiiHbln HOMER;
®  HH.IT: HOMep HeAEeNN U o4, BbIMYyCKa;
e TouKa-uaeHTMdMKaTop BbIBOAA #1;
e QR Koga, coaepKallmii CEPUNHBIA HOMEP U3AEeNNA.

@ GEeO0SsTAR

Geos-5M (D)
51110000001 J "
1701

Puc. 6. lNpumep MapKUpPOBKK
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NAVIGATION

6 PekomeHpauum no XPaHEHUIO U MOHTAMXY

6.1 YnakoBKa

Pasmepbl: MUAAMMETPbI.

ROS5TYP 175
A“T‘ N W—
‘ ! @Geosmn Lmz
24.0 40.3-0.1 I o Geos-5M 14.5
‘ 51110000001@
) 1701 H A
1.5 ¢1 ! I o
SEE NOTE 2 L
y s
®@$§9®@/@@@@@$@@@/ TN R 0,30 HAX,
AJ/ / - E L
1.75 .10 4.00 SEE NOTE 1
#1.510.1/-0.0 ®1.50 MIN —— 2.00 +.10 SEE NOTE 2 ——“—— 0.30 +.09
20.00

—=t— T=23

L T e
TSNS

.

B N
i i '
1 : | k
N - I /é\
88 Ref S 11
D =330 —it-- .k.%.d. A= 13008
102.0
Ba20

Puc. 7. YnakoBKa: B KaTywke — 1000 moaynei

6.2 Mepbl 3aLWMUTbl OT CTAaTUYECKOrO 3/1eKTpHUYecTsa

g

‘@ \ Mopaynn GeoS-5M 4yBCTBUTENbHDI K CTaTUYECKOMY 3/1EKTPUYECTBY
ESD

HecmoTpa Ha To, YTO MOAY/M MMEKT BCTPOEHHYK 3aWMTy OT CTaTMYECKOrO 3/1IEKTPMYECTBa, NMPU KX
TPaHCMOPTUPOBKE, XPaHEHUM W MOHTaxxe cneayer cobatofaTb Mepbl 3alMTbl OT CTATMYECKOro
anekTpuyectsa B cootseTcTBMm ¢ FOCT P 53734.5.1-2009 1 TOCT P 53734.5.2-2009.

B nononHeHue K O6LLI,I/IM Tpe6OBaHl/IF|M K OpraHmsaunmn 3allnThbl HeO6XO,£I,l/IN\O Y4nUTbIBATb Crieaytollee:
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Paboune mecTa [A0J/IKHbI OblTb  00OOpPYAOBaHbl  3338M/IEHHBIMW  3/1EKTPOCTATUYECKUMM
KOBpUKaMM W Bpacnetamu. [pn MOHTaXKe/AeMOHTaXKe WCNoAb30BaTb TOMBbKO MOJHOCTLIO
aHTMCTaTMYeCKMe Nas/ibHble CTaHLUMK

Bo BpemAa npoBeaeHUA MOHTaXKHbIX paboT NepcoHan Ao/KeH ObiTb OAET B aHTUCTAaTUYECKYHO
o4eXKAy C HadeTbiM Ha pyKy Bpacnetom. He AonyckaTb KOHTaKTa MOAy/el C 3/eMeHTamu
ofeKAbl NepcoHana

B annapaType, “cnonb3ytolien moayam, npu NOAKAOYEHUM BHELWHMX YCTPOWCTB (Hanpumep,
BbICOKOYACTOTHbIX aHTEHHbIX Kabenei) B nepsByld o4vepelb JA0MKeH 6OblTb obecnevyeH
3NEKTPUYECKUI KOHTAKT 3eM/IAHBIX Lienen NoAKA0YaeMOoro yCTPoMCTBa U Moy

B annapatype, ncnonb3yrollen Mmoayam B KOMBUHAUMKW C NAaCCMBHOM aHTEHHOW, He A0MyCKaTb
KOHTAKTOB Ye/10BEeKA C LLEHTPa/IbHbIM KOHTAaKTOM aHTEHHOTO 3/1eMEeHTa.

6.3 CooTtBeTcTBME MEXAYHAPOAHbIM 3KONOrMYECKUM CTaHAapTaM

Mogaynn GeoS-5M BbinycKatoTcs ¢ cobatogeHnem Hopm AnpekTuBbl RoHS no
OrPaHUYEHNIO  MCMONb30BAHMA  BPEAHbIX  BEWEeCTB B 3/1eKTPOHHOM

RoOHS obopyaoBaHUK.
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NAVIGATION

7 PeKomeHaauMuM nO MCNOAb30OBaHUIO B annapartype
nosb3oBarteneu

7.1 TunoBas cXxema BKIKOYEeHUA

TunosaAa cxema BKAKOYEHWA NpmBeaeHa Ha Puc. 8.

A

1,8B
VBAT

s

3,3B 2

i
I S

Puc. 8. Tunosan cxema BKAOUEHUA MOLYNA

Ha Puc. 9 npueeaeHa ynpoLLeHHas cxema BKIOYEHWs, B KOTOPOW pe3epBHoe baTapeiHoe HanpsKeHue
M HanpasKeHWe MUTAHMA aHTEHHbl He MOAK/YEHbl. [UTaHMe aHTeHHbl MPOM3BOAUTCA OTAE/bHbIM

HanpAXeHnem 4yepes BHeWHne uenn.

— 100pF 47nH

0.1uF

AHTEHHa T

Puc. 9. YnpolueHHas cxema BKIIOYEHUA MOAYNA

7.2 MocnepoBaTenbHOCTb NOAA4YU HanpAXXeHun nutaHua VDD u VDD_IO

HanpsaxeHnns nutanma VDD wn VDD_IO moryT noaasatbca B At0OOM nocnenoBaTesibHOCTU Mpw
cobNtoAeHUN CneaytoLLero YCAOBKA:
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e Jlor. «1» Ha BXOAHbIX BbIBOAAX MOAyNA A0/KHa obecneymBaTbCA OAHOBPEMEHHO C Modayen
VDD_IO. Moka VDD _10=0, BxoAHble CUrHaAbI MOAYAA AOAKHbI ObiTe AMBO B for. «0», Anbo B
TPETbEM COCTOAHMUM.

7.3 PekomeHpgauuu no popmunposaHuio HanpsaxKeHua VDD

Tok notpebneHusa no uenn nutaHma VDD BapbupyeTca B npouecce paboTbl NPUEMHMKA, A0CTMran
MaKCMMa/bHbIX 3HA4YeHU Mpu noucke curHanos (Tabamua 10). PekomeHayeTcA MCNONb30BaHMWE
BTOpUYHOro npeobpasosBatensa (AMHerHbln cTabuamszatop mam WM perynatop) ¢ MakCMMasibHbIM
TOKOM Harpyskum He meHee 200mA.
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