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NMpumeHAeMbI unncer HAB LA

Teeoll

HoBenwasn pa3paboTka KOMNaHUU

STMicroelectronics
OaHokopnycHoe peweHne STAS8O88FG
HYacToTo3agatouime KOMMNOHEHTbI
komnaHun NDK A7 Nwr

[TaccuBHble KomNoHeHTbl Murata

‘ﬂ Tejeoll



MpumeHaembIn Yynncer HA B LA

OCHOBHbIe NpeumyLlLecTBa

* Pa3paboTaH 0AHUM U3 KPYMHENLLIUX B MUPE
npou3soanTeNen MNMKPOCXEM

* [lpon3BoaCTBEHHbIE MOLLLHOCTHU
STMicroelectronics no3BoAAOT BbINYCKaTb
Tpebyemblie PbIHKOM 06bEMBbI

* TexHunyeckasa nogaeprkka ot STMicroelectronics

* [lopgaepKa cuctem [JIOHACC, GPS, GALILEO,
QZSS, B nepcneKkTnee BO3MOXKHA NoaaeprKKa
Compass (BeiDou)

‘ﬂ Tejeoll



MpumeHsaembin Yynncer HA B LA

OCHOBHbIe NpemyLlecTBa:

MoeT paboTaTb 6€3 BHELWHNX aKTUBHbIX
KOMMNOHEHTOB

MWHMMYM AONONHUTENbHbIX KOMNOHEHTOB
BbICOKaA YyBCTBUTENbHOCTb

Hun3Kkoe sHepronoTpebneHue

BcTpoeHHOe noaaBaeHue nomex

PaboTta c nporHo3npoBaHnem nHdopmaumm ST-
AGPS

‘ﬂ Tejeoll



MpumeHaembIn Yynncer

BcTpoeHHaa cuctema noaaBieHUA nomex
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* YacToTHble Anana3oHbl GPS/Galileo u [MTOHACC
— AKTMBHOE 0BHapYKeHWe NOMeX C MOACTPOMKOW CTENEHN PeXeKLUM
Yerpanenue Mporpammupyemas LeHTpaibHaa 4acToTa PEKEKTOPHOro GUAbTPa
ITomex

Mporpammunpyemas Noaoca PEKEKTOPHOro ¢punbTpa

y

G3 Correlator

£

AHaNN3 «pa3masbiBaHUA» YaCTOTbl Pe3y/1bTaTOB Koppenaumm

AtropaT™ PacyeT u nUcknoyeHe BANAHUA NOMEXU
3 Orcrpoiiku O6HapyeHne oWMBOYHOro 3axBaTa/CcoNpPOBOXKAEHUA U
or ITomex

nepeHa3Ha4yeHne KaHa/zoB A4 ero NCKaro4eHunA
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Mpon3soacTBEHHbIN CTATYC

BapuaHT ucnonHeHua «CraHgapt»
— GL8088s

| HABLA |

pasmep: 33,2 x 35,5 x 3,8 mm

i 38

# GL8088s :
§ [NIOHACC/GPS |
| 1120030001

o1 A T ”

- CraTyc— B nponssoacTse (cepua)
- Ceptudukauma:
— nmeetca 0obpoBosibHbIN cepTUdUKaT «BA3UCH

— odbopmnseTca obasatenbHoin cepTudmuKkat FTOCCTAHOAPT Ha
cpeacTBo nameHeHus (nponaeHol ucnbiTaHuA Ha -50...490 C°, ecTb
nucbmo ot BHUNDTPH)



Mpon3soacTBEHHbIN CTaTYC

BapuaHT ucnonHeHuna « MMKpo»
— ML8088s pasmep: 13 x 15 x 2,8 mm

Haw mukpomopgynb aeuncreutenbHo « MUKPO»!!!

>
=
=

! | MOHACC/GPS
e 2010000053

- CxemoTexHMKa, aHanornyHaa GL8088s: npumeHeHb.l
MWUKPOKOMMOHEHTbl, MUHUMMN3NPOBAHbI CBA3UN — BblLLE
4YyBCTBUTE/IbHOCTb M Ka4ecTBO npmémal

- CraTtyc: 06pa3sLpbl 4OCTYMNHbI Ha 3aKas3

- 1-a npon3BoacTBeHHAA NapTmA: KoHeu, ¢peBpana 2012 r. — 5000 wTyk.
MpuHMMatoTCA 3aKasbl!

- Hanee: mapt 2012 r. — 10000 wTyK

- CepTtudpunraumsa FOCCTAHOAPT: koHeu, depana (-50...+90 C°)
oaHoBpemeHHO ¢ GL8088s



Mpon3soacTBEHHbIN CTATYC

OT pa3paboTKku A0 BbiNyCKa

1. TexHnyecKaa noaaepka npoekta — STMicroelectronics, Utanna
2. Pa3paboTka moaynen —ansamH-ueHTp B BoctouHou EBpone

3. KomnoHeHTbl — nocTaBKa «letpoUHTpena»

4. COopKa Y KOHTPaAKTHbIX Npou3soauTenemn B Poccuu:

GL8088s — CaHkT-lMeTepbypr ML8088s — CI16 n 3eneHorpag,

5. TecTMpoBaHUE Y KOHTPAKTHbIX MPOU3BOAUTENEN C UCMOIb30BAHUEM
crneunanbHOro pa3paboTaHHOro BbICOKOTEXHO/IOTMYHOTO
KOMMbIOTEPHOIrO MY/IbTUAYEEYHOro TeCTepa, CPAaBHUBAOLLLETO
napameTpbl MoAynen Cc 3a,aHHbIMU — pa3paboTKa BbIWEYNOMAHYTOrO
AN3alH LeHTpa

6. [apaHTNA M PEMOHT — KOHTPAKTHbIE NPOU3BOAUTENM.
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ObpabaTtbiBaemble CUrHabI

YyBCTBUTE/IbHOCTb MO C/IEKEHUIO
(conpoBorkaeHue cnyTHUKOB), Abm
YyBCTBUTE/ILHOCTb MO PELLUEHUID
HaBUraLuMOHHOM 3a4a4un, Abm
YyBCTBUTENBHOCTb MO O6Hapy*KeHUto, Abm

NHTepdeinc

CkopocTb 0bmeHa no RS232, 6ut/c
OCHOBHOE Hanps*KeHue NuTaHuaA, B

Tok notpebnaeHua no uenu 3,3 B, TINOBON,
MA

Pa3mepbl (4aMHa X WUMPUHA X BblcOoTa), Mm3

[nana3oH pabounx tfemnepatyp, °C

TexHU4YeckKkmne XapakKTepucTuku

«HABVA ML8088s» «HABNA GL8088s»

GPS L1 (C/A) + [MTOHACC (CT-koa)

- 161 B cTaTuKe - 160 B cTaTuKe

-156 B cTaTukKe -155 B cTaTuke
- 145 xonoaHbIN CTApT
- 155 ropAauumn ctapt
RS232 3,3V LVCMOS, @ RS232 3,3V LVCMOS,

USB
4800...115200
3,0...3,6
MOWUCK 65 (GPS), 85 (MOHACC+GPS)
cnexkenmne 35 (GPS), 55 (MTOHACC+GPS)
15x13x2,8 35,5x33,2%3,8

-40...+85 (-50...+90 no pe3ynbratam
cepTUPUKALMOHHbBIX UCMbITAHUI)



TexHUn4YecKue XapaKTepUCTUKHU

Napamerpe T

«HABUA ML8088s»

«HABWUA GL8088s»

YacToTHbIM AMana3oH L1
ObpabaTbiBaemble CUTHAbI GPS L1 (C/A) + MMOHACC (CT-kopa)
YacToTHbIM Anana3oH GPS, MIy, 1575,42 £0,5
YactoTHbI Anana3oH [JTOHACC, My, 1597,5...1605,9
KonnyecTso KaHanoB CONPOBOXAEHUA 32

Konnyectso KaHanoOB 3axBaTa 2
[MporHo3npoBaHmne CNyTHUKOBOM 5 - aBToHOMHOe (Il KBapTan 2012 r.)
0b6CTaHOBKM, CYT. 7 - BHELWWHWNA UCTOYHUK AQHHbIX
Ob6bem AaHHbIX OT BHELLUHEero 2

MCTOYHWKA NPOrHO3UPOBaHUA
CMYTHUKOBOW O0OCTAHOBKU, KOANT

MaKcmmanbHasa BbICOTA, M 18 000

MaKcumanbHaa CKopocTb, M/c 515

14



TexHUn4YecKue XapaKTepUCTUKHU

Napamerps I

«HABUA ML8088s»

«HABUA GL8088s»

YckopeHue, He bonee 3g
[JnHamuKa, He bonee 1 g/c CKOPOCTb U3SMEHEHUA YCKOPEHMA
CpegHee Bpemsa 40 NepsBoro 36 - X0N04HbIN CTAPT
mectoonpeaeneHnA Npu ypoBHe 34 - Tennblin CTapT
curHana - 130 abm, c 4 - ropAYmnn cTapT
1 - NOBTOPHbIN 3axBaT
YyBCTBUTENBHOCTb MO OOHApPYXKEHMUIO, - 145 xonogHbIN CTapT
Abm, He xyxe - 155 ropsauwnn ctapt
HyBCTBUTENIbHOCTb MO CAEXEHUIO - 161 B cTaTtuKe - 160 B cTaTtuKe
(conpoBoXKaeHWe CNyTHUKOB), Abm - 158 B gMHamuke - 157 B AMHamuKe
- 154 B gnHamuke -153 B gMHamumke
(owmnbKa He bonee (owmnbKa He bonee
30 m) 30 m)
YyBCTBMTENBHOCTb NO pPeLleHunto -156 B cTaTuKe -155 B cTaTtukKe

HaBUraUMOHHOM 33434un, Abm

15



TexHUn4YecKue XapaKTepUCTUKHU

MapameTpbl

BbluncantenbHoe agpo

Temn BblAa4YM BbIXOAHbIX AaHHbIX, [,

dopmat AaHHbIX

NHTepdenc

[MapameTpbl CEKYHAHON METKMU
BpeMEHMU

PerynMpoBKa CEKYHAHON METKU
BpEMEHU

CKopocTb obmeHa no RS232, 6ut/c
Ckopoctb obmeHa no RS232 no

yMOIYaHuto, but/c
NapameTpbl cnrHana GNSS status

«HABUA ML8088s»

«HABWUA GL8088s»

ARM946

0,1..1, 5
NMEA 0183 v3.01
RS232 3,3V LVCMOS,  RS232 3,3V LVCMOS
USB

3,3 V LVCMOS ypoBeHb
500 mc gNAnUTEeNbHOCTb NO YMO/TYAHUIO

no ANNUTENbHOCTU, 3a4EPHKKE,
MHBEPTUPOBAHNE

4800...115200
115200

1,8V LVCMOS OTCYTCTBYeT
2 C ANNTENbHOCTb
4 c nepuog,

16



TexHUn4YecKue XapaKTepUCTUKHU

E— e
«HABUA ML8088s» «HABUA GL8088s»

OcCHOBHOE Hanpsa*keHne nNuTaHmA, B 3,0..3,6

Pe3epBHOe HanpaxeHune nutaHuAa, B 2,0..3,6

Tok notpebneHus no uenm 3,3 B, NOWCK 65 (GPS), 85 (MTOHACC+GPS)
TMNOBOU, MA cnexenve 35 (GPS), 55 ([/TOHACC+GPS)
TOK NMUTAHMA aKTUBHOMW QHTEHHbI, He 30

bonee, MA

Tok cpabaTbiBaHUA NpeaoxpaHuTens 100

Lenn akTUBHOM aHTEHHbI, TUNOBOMU, MA

Tok noTpebaeHnAa No uenm BHELWHEN 50

pe3epBHOM HaTapeun, TMNOBOW, MKA

Pa3amepbl (A1MHA X LWUMPUHA X BbICOTA), 15x13x%2,8 35,5x33,2%3,8
Mm3

Macca, r, He bonee 2 10
[Anana3oH pabounx temnepatyp, °C -40...+85 (-50...490 no pe3ynbratam

cepTUPMKALMOHHbIX UCMbITAHU)
17



TexHU4YeCcKne XapakTepUCTUKM HABIIA

Pe3ynbt

n' \'

aTbl HAaTYPHOro TeCTUPOBaHMUA

MocKBa,

! ledopTOBCKUHA

f TOHHEeNb

VaobpaxeHnsa ©2012 Yenog
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JeMOHCTpauMoHHaA nporpamma HABUWKMA

BHeLWHWN BN, AManoroBoro okHa

{ Haewa IMOHACC + GPS 1.4.0.40 -0l x|

— ¥MpaeneHue:

MNepesanyck |CKopo::Tb ofmeHa I 1 PPS I CrymHmis | CoofilleHna I MyTh I MNapamMeTpkl I Mpouee I

MopAuMiA | Tenneui |

[lapameTpbl XonogHor o Nepesanycka:

HonogHeIi | ™ Wenonssosams macky

Macka
’]_ ClpocnTe ansmaHa: v CApocKTe sdhemepwos ¥ CBpoCHTE KDOPQMHATE v CApocwTe Bpema

Chpoc | MNepesanyck |
TIE:
. A0ED POOP: 1
g 6093 ¢ HDOP: 06
= 404+ VDOP: 0s
o 04 WhpoTa: 60° 01" 17 N
= ol Honrota: 30719 19°E
Cropocte: 0,37 wra Ay,
B4 69 74 o4 Kype: 092.8°
&0 BricoTa: 5169 M
21 _ Oara: 01.02.2012
&40 - Bpeman: 07:35:42.000
g Oanroe seprs:  [HEH B

30 [y I Cron |

MocnenoBaTENEHBIR NopT: COM31 (4800)




JeMOHCTpauMoHHaA nporpamma HABUWKMA

» [lBe BepcuM — CTaHAAPTHAA U pacluMpeHHasn

e CTaHpapTHan BEPCUA — TONbKO PeXUMbl OTODBparkeHUna U
HacTpoekK

* PacwmpeHHas Bepcus — pexXnm oTobparkeHus, pexmnm
N3MEPEHUM, PEXNM HACTPOEK N PEKMM KOMAHA,

* Pabota Kak ¢ gaHHbiMM, noctynatowmmm no COM-nopTy, Tak 1
C 3anucaHHbIMK B haunn

* 3anucb pe3ynbtaTtos B ior-dpann

* B03MOXKHOCTb OpraHM3aLUnmM X0N04HOIFO CTapTa C Pa3HbIMMU
KOHpUrypauuamm (copocmntb anbmaHax, apemepuapbi,
KOOpPAUHATbI, Bpemsa B 1t060 KombuHaumnm)



[leMOHCTpauMOHHAA Nnporpamma

Pexxum otobparkeHuns

. Mepezanyck I Cropocts ofimeHa I 1PPS  CryTHimon |Cooﬁu.|.e+—mﬂ I My I MapameTtpel I Mpouee I

CryTHUKOBbLIE MpYMNMPOBHK:

M Wenonezyem MOHACC ZanpocHTs I ‘.'-"cmHoEMTbl
v Wcnonezyem GPS

1oy
 ¥YnpaeneHue:
| Mepezanyck I Cropocte ofimeHa I 1FPS | CriymHmikm I CooBuweran [T | MNapameTpel | Mpouee I
c T m Cumtaem no coofiueHnam:
NpaBEMnbHLIE TOMKIA: 615 = SGxGGA
HenpasuneHeie Toukn: 0 " SGxRMC
2.5 MponywenHee Toukk: 0
MpoRoeHHER MyTs: 11.56m.
A
5 25 W] 25
" s :
l Mepesanyck I CropocTs ofimeta I 1PP5 I Crymran CooBweris | My I
- — Cnucok nepefagaeMen coobweHwi NMEA:
Cpoc | Wz daiine | [T GGA [T CooBwenws 5T W YeTaHoenTs |
& G046 1843 s — IV GGAS
= VDOP: 07 v GsA
o wpaTa: 60° 01" 17N
= Donrota: 30715 18"E V' viG
Cropocte: 0,00 km./u.
94 Koo 0000 V¥ RMC
BricoTa: 414 M
Jata: 01.02.2012 W Gsv
= Bpemn: 07:53:41.000
O Oannee sepre: S EE V' GLL
30 - _I Cron | CoxpaHnte |
MNocnegosaTensHLI nopT: COM31 (115200)




JeMOHCTpauMoHHaA nporpamma HABUWKMA

Pexxum otobpakeHus

HacTtpoiiKa paboTbl moayna (ckopoctb obmeHa, Habop
COOOLLEHNIN, NPUHMMAEMbIE CMTYTHUKOBbIE FPYMNMUPOBKMY,
HacTpoWKa curHana 1PPS)

OTobpaxkeHune nocTynawLien nHpopmaumm (KoopamHaThl,
pexkum 2D/3D, Buanmbie CNYyTHUKN — PACNOJIOKEHNE U
cuna CUrHana)

[padunyeckoe oTobparkeHmne NocTynaroLWmx KoopanHaT
ToYeK (perynnpyembin macwtab)

3anucb nor-pannios

N3mepeHune BpemeHu cTapTa (Xono4HbIN, TENbIN,
ropavnin)



[leMOHCTpauMOHHAA Nnporpamma

PexXxum namepeHumu

=10/ x|
©ain  HacTpoiikn  Mismepenus  YnpaeBneHue { Hsmepexne napameTpa TTF Xl

— ¥npasneHue: T
Mepezanyck ICKDpOCTb ofimeHa I 1PPS | CriymHiati KonuiecTso LWKNos: Iﬂ
lopAumi | Tennwid | TN KOMaHAE! NEPesanyCHa;
MapaMeTpel XoNogHOrD NepesanycKa: ’7(7 Yonogreit ¢ Tennwii ¢ Toprunit

¥onogHem | I_ Wenonssoeats MaCKY MakcumansHoe EPEMA 0¥ MOSHWA BanMHbE AGHHbEK: IED 3: CEK.

”Macﬁa ™ Becm nor daiin

r CApocKTe aneMaHzx I CBpoCHTE shemeput

— Pesynetar:
[NapameTtp | BHauerme 1=
| g | [
I MaKCHManEHoE BpeMA 46,74 cexc.
TTE: - CpegHes spema 35,68 cex. ]

. 40 2 “ xu, Mycx o | ZaKphITe I
Il] ] I
79 ot g

MMOHACC
[
i

04
64 69 74 b3 Fpe, 0.0
&0 a0 . BricoTa: 4146 M
: = =L 3 37 Hata: 01.02.2012
w40 i Bpema: 07-20:39.000
- ll II Oanrbe seprc:  [HEH BE
0-
0

20 25 30 e | oo |

MocnenoeaTeneHeId NopT: COM31 (4800)
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JeMOHCTpauMoHHaA nporpamma HABUWKMA

PexXxum namepeHunu

LiInknnyeckoe namepeHmne BpemeHu ctapta (XonoaHbIn,
TEeN/bli, FOPAYNIA) C BblAayen pe3ynbTaToB BPEMEH CTapTa:
«MUHUMANBbHOE», KMAaKCMMaANbHOE», «cpeaHee»

KOHTpO/1b NponycKa To4YeK (NpoBasibl TPEKA) C HACTPOMKOM
nopora obHapyXeHuns

CpaBHeHMe ABYX TPEKOB C OAMHAKOBbIMU BPEMEHAMMU
3aMKMCaHHbIX TOYeK (onpeaeneHne oTKIOHEHUSA)

YnpasneHue moaynem (nepeaaya ntobbix KOMaHA, Ha
MOAYNb)

3anucb nonHbix nor-gannos (COM-nopTbl, BCe
coobuweHnuna, Tonbko NMEA, Debug, nponyLleHHble TOYKH,
pe3ynbratbl UamepeHuna TTFF pectapToB)
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OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

BbiBog moayna TXD1 (u onunoHanbHo TxDO) aonKHbl
bbiTb NoacoeanHeHbl Ko Bxogam RxD KoHTponnepa.

Bboisoabl moayna RxD1 n RxDO, ecan oHU npumeHAroTCA
B CUCTEME, AO0/IXKHbI ObITb NOACOEANHEHDI B BbIXOAaM
TxD KOHTpoAnnepa, MMmerLwmm BO3MOXKHOCTb Nepesosa B
cocToAHne «Bxoa» nnun «Z-coctosHme».

BbiBoa moayna 1PPS, ecnn oH npyumeHAETCA B CUCTEME,
NoXKeH bbITb NoAcoeAMHEH KO BXOAY KOHTpoOAepa.

BbiBog, /Reset, ecnm oH NpMMeEHsieTca B CUCTEME,
N0/13KeH bbITb NOAKNOYEH K BbIXOAY, UMEIoLLLEEMY
NOCTAaTOYHYIO Harpy3o4Hyto cnocobHOCTb



OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

*  UCKNIOUYUTb BO3MOXKHOCTb «PaHTOMHOTO MUTAHUAY
moayna yepes Bbisoabl TXDO (TX0), TXD1 (TX1), RXDO
(RX0), RXD1 (RX1), 1PPS, GNSS Status

* BbINO/IHUTb BPEMEHHYIO AnarpamMmmy HayabHOro
cTapTa AnA Bblbopa pexkmma GYHKLMOHUPOBAHUA —
BbiBoAbl TXDO (TX0), TXD1 (TX1), /RST

 He gonycKaTb NeperpysKku Lenu NnMTaHnA akTUBHOM
aHTeHHbI (cpabaTbiBaHUA
CaMOBOCCTaHaBAMBAIOLLLETOCA NPEAOXPAHUTENSA) NPU
paboTe C ICTOYHMKOM CUTHANA, UMEIOLWMM HU3KOE
BbIXOAHOE CONPOTMBIEHUE NO MOCTOAHHOMY TOKY



OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

BKntoueHue 6e3 npumeHeHMA baTtapenHoro NnuTaHmsa
Vbat RTC.

[Mpn ANNTENBHOCTM HAapaCTaHUA HaNPAXeHUA NUTAHUA
He 6onee 10 mc nogayva curHana /Reset He TpebyeTca.
Ecam ananTenbHOCTb HapacTaHMA HaNPAXKEHUSA NMUTAHUA

npesbiwaeT 10 mc, nogaya curHana /Reset obasatenbHa.
V &

3,6V
3,0V

HEHPH}KEHHE nATaHnA moaynA

,;—'""_ _“_,.F-'_F-—

/Reset He TpebyeTcs

/Reset TpebyeTcs

l-l"

10 ms



OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

BKkntoueHme ¢ npumeHeHmnem batapenHoro nutaHma Vbat

RTC.

[Mpn NnogKNtOYEHUU HanpAKEeHUa baTapenHoro NUTaHmA
Vbat RTC go noakntovyeHmAa HanpaxeHma NnMTaHusa
Mmoayns nogada curHana /Reset Tpebyertcs.

Vi

S Hanpa:keHue nutaHua moaynsa 3,3V

3,6V
3,0V

Z

2,0V

il
/;— HanpsxeHune BarapeitHoro nutadnsa Vbat RTC

/[ /
/ / /IReset TpebyeTca
ol




OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

BKkntoueHme ¢ npumeHeHmnem batapenHoro nutaHma Vbat
RTC.

[Mpu noaKNOHEHUM HaNPAKEHNA BaTapenHOro NUTaHUA
Vbat RTC ogHOBpeMEHHO nau nocae NOAKAYEHUA
Hanps»eHna NMTaHnA moaynsa nogada curHana /Reset
He TpebyeTcA.

\

36V HanpaxeHue nutaHua mogyna 3,3V

3,0V —
HanpsxkeHue GatapeiHoro nutaHna Vbat RTC

Wi

0 10 ms t

2,0V

/IReset He TpebyeTcA




OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

B momeHT popmmnpoBaHua curHana /Reset nnu
BK/IIOMEHUA HANPAXeHUa NUTaHusa, ecnm batapenHoe
NUTaHWe He npumeHaeTca, sbiBoabl TX0 n Tx1 He
NOIXKHbI ObITb HarpyKeHbl Ha 3eMJ/1t0 (OHW AONKHbI
6bITb "cBOOOAHDLI", T.€. HAarpyXeHbl Ha BXOAbl!
3AMNTAHHOIO nocneaytoulero o6opyaoBaHuA,
Hanpumep, KOHTpoAaepa).

B moayne yctaHoBAEHbI pe3nucTopbl noaTAKKKM (pull up)
10KOm Ha nutaHue +3,3B. Harpy3Ka Ha BbiBoAbl TX0 w1
Tx1 He gonXHa 6biTb 6onee 10mKA.



OcobeHHOCTU NpUMEeHeHUA HABULIA

MOHACC/GPS-moaynb GL8088s

Ha Bxoae pa3pelueHna pabotbl ENA (ON/OFF) ans
BK/IIOYEHUA MOAYNA AO/IKHO NPUCYTCTBOBATL
HanpAaXeHne He meHee 2B. B moayne aToT BXOA MMeeT
noATAXKY Ha 3emato (pull down) 10KOm — ecnm curHan
BK/IIOYEHUA MNOAAETCA C BbIXOAa BbICOKOOMHOTO
MCTOYHMKA, MOXKET HE XBAaTUTb BbIXOAHOIO TOKa A/11
dbopmmnpoBaHmnA Tpebyemoro 3Ha4YeHMA HaNpPsSXKeHUn
Ha AaHHOM BbIBO/AE.



OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

[Mpun coctoaHnM moayna "'nutaHue +3,3B
BbIKNOYEHO" HU Ha KaKue BblBOAbI, KOPOME BXOAa
6aTtapenHoro nutaHus Vbat RTC n Bxoga /Reset, He
NONKHO BbITb NOAAHO HanpAxeHna 6onee 0,2B.



OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

[Mpun CHUXKeHUn (aaxKe KPAaTKOBPEMEHHOM)
Hanpa)keHnAa batapenHoro nutaHma Vbat RTC Huxke
3Ha4yeHunA 2,0B TpebyeTca nposeaeHne npoueaypbl
cTapTa «BKAoyeHne c npumeHeHnem batapenHoro
nutaHua Vbat RTC».



OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

B cnyyae npumeHeHus 6batapenHoro nutaHua Vbat
RTC nogaBaTtb curHan /Reset cneayet To/IbKO nocne
nogayn HanpaxkeHusa 3,3B (oponyckaeTca nogaBaTth u
B Apyroe Bpems, HO Npu aTom noTtpebyertcsa
OBA3ATEJ/IbHO noaaTtb AaHHbIW CUTHAA MOCAE
nogayv nutaHua 3,3B anAa Havyana paboTbl moayns).



OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

Cnepyet ybeauTtbca, 4To Bpems, Tpebytouleeca Ha
nepenayvy Bcero BbibpaHHOro Habopa coobuieHun,
He NpeBbilaeT 3a4aHHOro nepuoaa cneaoBaHmUA
coobuweHun (kenatenbHO 3aaeMNcTBOBaATL He bonee
70% BpemeH#).

Ecan HeKoTopble U3 coobLLEHMNI NOCTYNAOT peaKo
(0bblyHO 310 coobuweHne G_GSV), To cneayet
3ape3epBMpPOBaTb BPEMA U ANA 3TUX COOOLEHUNN.



OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

HekoTopble KOMaHAbl U3BMEHEHMA NAPAMETPOB
(Hanpumep, NnepeKkNtoYeHNE CKOPOCTU Nnepeaadm
NAHHbIX, "3AMEHEeHUe Habopa obpabaTbiBaeMblix
CMYTHMKOBbBIX FPYNMNUPOBOK N HEKOTOPbIE APYrue)
ANA BCTYNAEHMA B CUNY TPebyIoT nepe3anycka
MOoAayNA.

[epe3anyck MOX¥HO OCYLLECTBAATb NyTEM
BbIK/OYEHMA/BKIIOYEHUA MUTAHUA MOAYNSA UN
nytem nogauym curHana /Reset.



OcobeHHOCTU NpUMEeHeHUA HABULIA

MOHACC/GPS-moaynb ML8088s

CurHan GNSS status nmeert pasmax 1,8B.

na npumeHeHUA ero B cuctemax c nutaHnem 3,3B
cneayeT cornacoBaTb YPOBHU, K Npumepy, npu
NOMOLLU TPAH3UCTOPHOro K/oYa.



OcobeHHOCTU NpUMEHEeHUA

MOHACC/GPS-moaynb ML8088s

M2 ML80BSs | J2
; RXD RF GND 33 M1ICIoSLrlp 3:' D.'T':-.
2+ ™0 IN_RF 41
Hie  weeHb 1
5 18
2+ RX1 RST (3 —— RF-CONN
GND GND =0
—BL NC USB_DM ]g USB D-
GMNSS status  USE_DP USE D+
—39 I'ne NG 44—
—10 4 ne v_IN L2 . +3.3V main
—Une v_RTC 2 » +Vbat RTC
/RESET In
UART1 NMEA In
UART1 NMEA Out
UARTO Out
UARTO In
1PPS Out
» GND
| ( {;H A ) . J %7
an LED R6 330 J
R7 R5 §
10k 1k
- { GMNSS status Out
U2 *
NPN
g R& C4 —— C5 —— ceE ——
10k 15uF 1uF 1uF
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OcobeHHOCTU NpUMEeHeHUA HABULIA

MOHACC/GPS-moaynb ML8088s

MNoaKkntovyeHne nHtepdenca USB ana sbiBoaa
coobweHnrn NMEA 1 nogaym KomaHa Ha moay/ib

CneayeTt USMEHUTb cneaytolme napameTpbl:
124 -> 0x21
130 -> 0x30

N COXPaHUTb 3HA4YEHUA B 3HepFOHe3aBMCMMOVI
NaMATU, NOC/IEe Hero npom3sectm peCtaptT MOAYNA.

PekomeHayeTca ANnA CHUXKEHUA MOMEX NMPUMEHATDL B
uenax curHanos USB D+ n USB D- cornacytouwme
pPe3nCTopbl C HOMMHasom 22 Om.



OcobeHHOCTU NpUMEeHeHUA HABULIA

MOHACC/GPS-moaynb ML8088s
[MoakntouyeHne moayna no nHTepdpemncy USB

J1  RF-CONN
M1 ML8088s
55 Microstrip 50 Ohp
—L Rx0 RF GND *
—‘::— TXO0 IN_RF ;‘]
L
s oo Fa— s ~
—35 ] py RST 18 i 1,5k J2 USB Conn
& 17 = 1
—2]Nc. UsB_DM |18 Of et zd CEToyens
8 = 15 R2 22 [ 3 | =
GNSS status USB_DP M K A D+
—2 4 Ne NC 44— - 41 GND
—10 1 ne V_IN '112 ’ +3.3V main ¢ GND
NG vV RTC . +Vbat RTC N T
- IRESET In Nt»‘i.kCJtthf Inpu tj
GMNSS status Qut
1PPS Out
. 2
|+t C2 C3
~T~15uF——1uF ——1uF

+
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OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

CurHan /Reset pekomeHayeTca popmmnposaTth Npu
MOMOLLLM BbIBOAA C OTKPbITbIM KOJITEKTOPOM
(OTKPbITbIM CTOKOM).



OcobeHHOCTU NpUMEHEeHUA
MOHACC/GPS-moaynu ML8088s n GL8088s

M1 ML808S8s J1
Microstrip 50 Ohm
;_ RX0 RF GND gf = ' t
- X0 IN_RF (21
PPS RF GND
g 1 NC —}g— T
2 RX1 IRST 2 — RF-CONN
GND GND =0
—X NC USB_DM 2 USB D-
GNSS status  USB_DP USB D+
—3a 1 NC NG H4—
—101 Ne V_IN —E—p +3.3V main
—L1 ne v RTC - +Vbat RTC
. » /RESET In
UARTT NMEA In
UART1 NMEA Out
UARTO Out
UARTO In
1PPS Out

— H A . | % GND

VD1 LED R3 330
R1 R4 §
10k 1k

1 . GNSS status Out
o (| u2 RS 1Dk;
+— Ve (CRESET OK In

1 NPN
R2 C1 —m=C2 T C3 RE
10k 15uF 1uF 1uF 10k

%7 ¢ ° ‘_Q _J 44




OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

BbICOKOYACTOTHbIN CUTHAA OT aHTEHHbI K MOAYANIO
cneayet NogasaTb Yepes COor/1aCoBaHHYO NNHUIO
(Hanpumep, MMKPONONOCKOBYIO) C umnegaHcom 50 Om.

Pa3sbem Ana noaKnto4YeHMA aHTEHHbI A0/IXKEH UMETb Ha
yactoTte 1,6 [Ty BonHoBoe conpotusneHune 50 Om,
MaJible NOTeEPU U AOCTAaTOYHYIO NOJZIOCY NPOMNYCKAHUA.



OcobeHHOCTU NpUMEHEeHUA
MOHACC/GPS-moaynmn ML8088s n GL8088s

IRESET
. SEEE
QOO0 Z0akF
GLa0sas Zzzzzgz‘%
Y © = W 18
1 AGND @  GND 2
AGND VBAT Vbat Power In
3] RFIN pPs1 (& 1PPS Signal Out
4 1 AGND TXD1 2 UART1 NMEA Out
24 AGND RXD1 & UART1 NMEA In
/) TxDo (i UARTO Out
RXDO [ UARTO In
ENA L On/Off In
PuRIN L Vrnain Power In

&1 AGND GND 2

g g

< &

F~ o
R1
Ay
0
—:—D ~
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OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

Cneayet y6eanTbcsa, YTO MCTOYHUK BbICOKOYACTOTHOIO
CUrHasa He NeperpyrKaeT uenb NMTaHUSA aKTUBHOM
aHTEHHbI U He BbI3biBaeT cpabaTbiBaHMA
CaMOBOCCTaHaBAMBAOLLLErocs NnpeaoxpaHutens. Ecam
eCTb NOA03PEHUE, YTO TAKOE MOKET NPOU3ONTU —
cneayeT pa3BA3aThb Lenb CUrHanAa No NOCTOAHHOMY
TOKY (MOCTaBUTb pPa3aennTeNbHbI KOHAEHCATOP).



OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

EEk bbb

M2 ML8088s MY J2
Mickostri b0 Oh

RX0 RF GND gf < ”“ o pu Oy
TXO0 IN_RF 52 1
PP RF GND ¢

> G 19 C7
TX1 NC o o
RX1 RST 13 q 198 = RF-CONN
GND GND <
NC USB_DM [—2 USB D-

14 USB D+

ﬁgSS status USE!-_EE
NC V_IN 12 ? +3.3V main
NC v RTC 2 — +Vbat RTC
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OcobeHHOCTU NpUMEeHeHUA HABULIA

Vbat

Vdd

Tx0

Rx0

Tx1

Rx1

RST

MMOHACC/GPS-moaynu ML8088s u GL8088s

Pabota c moaynammn HABUA B BapmaHTe C
npumeHeHnem baTapen pe3epBHOro NMTaHUA

MCU power ON First 3.3V Power ON Battery Power ON, 3.3V Power OFF MCU power ON Ordinary Power ON, Work




OcobeHHOCTU NpUMEeHeHUA HABULIA

MMOHACC/GPS-moaynu ML8088s u GL8088s

Pabota c mogynammn HABUA B BapunaHTe 6e3
npumeHeHus baTapen pe3epBHOro NUTaHUA

wer MCU power ON
Q—_jk“k—__

tttttt

aaaaaaaaa

Rx1 Z state

?????




[MNOHACC/GPS-mogynm HABUA HABUA

* [lepcneKkTuBbl e

8 GL8088s

MOHACC/GPS |
l 1120030001 [Gsmmes &

R | -
IR e | 110

HACC/GPS
.o 0000000000




lNepcneKkTusbl

Co3paHa nabopatopua NMOHACCHABMU

— TeXHn4yeckKaa noaaepxka npunemHnkos HABAA
— CO34aHue moayneun B 3aKa3HbiX popm-dpaKTopax

— mmnnaHTauma ymnos STAS8O88FG B naaThl
3aKa34ymKa

— nomoulb B peweHnn npobnrem c NMOHACC/GPS-
nPMEeMHUKaMMU

— nopaboTka nporpammHoro obecne4yeHms 4Ynnos
noa TpeboBaHMA 3aKa34umKa

IMOHACC



lNepcneKkTusbl

MepcneKTnsHbin moaynb MLP8088s

— popm-paKTop «KMUKPO»

— GPIO 9 BbIBOAOB

— 10-6uTtHbIn AL 2 BxOAa

— UART 3 KaHana

— 1°C 1 KaHan

— SSP (SPI, SQl) 1 KaHan

— USB (virtual COM) 1 KaHan

— FLASH AOCTYNHO npumepHo 1 Mb
— RTC

— CO3[4aHue Mmoay/ien B 3aKa3HbiX popmM-PpaKkTopax
— MOMOLLb 3aKa34MKy B CO3a4aHMKM Nonb3oBaTtesbckoro MO ansa moaynsa

IMOHACC
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Cnacubo 3a BHMUMaHue!

support@naviaglonass.ru
www.nhaviaglonass.ru
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