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AHHOTaUA

JIaHHBI JNOKYMEHT IpeJHAa3HA4eH JUIA I10JIb30BAaTEJICH anmaparypbl HaBUIALMOHHOM
norpedouTesieil ri00aJbHLIX HABUTANMOHHBIX cnyTHHKOBBIX cucrem I'JIOHACC, GPS
Galileo ML8088sE — muorokanansaoro HapuranmonHoro ' JIOHACC/GPS/ Galileo npuemnoro
ycTpoiicTBa, BeimoHeHHOro Ha unrcere STAB088CFG cemeiicTra Teseoll+, u comepxut obmee
ONMCAHNE, TEXHUYECKUE XapPaKTEPUCTUKH, YKA3aHUS 10 MPUMEHEHUIO, IIpaBUjla 3KCIUIyaTalluH,
TPAaHCIOPTUPOBAHUS U XPAHECHHUS.
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UcTopusa u3amMeHeHU I

Homep [ata OnucaHune
peaakunm
3.0 AnBapb 2014 McxoaHaa BepcuAa AOKYMEHTa
3.1 AxBapb 2014 MNMpomexkyToyHasa sepcua 3
3.2 deBpanb 2014 MpomekyToyHasa Bepcua
3.3 MapT 2014 M3meHeHbl CXembl, MK3BMEHEHbl TEXHUYECKNne
XapaKTepUCTUKM NO TOYHOCTH, AobaBneHa paboTa ¢
Galileo, no6aBneH peXkMm NOHUMKEHHOIO
sHepronoTpebneHns
34 OkTa6pb 2015 [Job6aBneHo onMcaHne ynakoBKM, YTOYHEHbI MapameTpbl
ANHAMUKU




AnmnapaTtypa HaBUrayMoHHas (IpUeMHHUK) HCA E 1 A

ML8088sE
PykoBozcTBO 110 3KcIyaTayuu 3.4

[lepeyeHb NPUHATBIX COKPALLeHUM

Hwxe npuBeneH nepedyeHb NPUHATHIX COKPALLECHUN:

KA: KOCMHUYECKHUH armapar

CHC:  cnyTHUKOBas HaBUTallMOHHAs CHCTEMaA

H3: HaBUTallMOHHA 3a7a4da

IK: IIEPCOHAIIBHBIN KOMITBIOTED

o: porpaMmMHOe o0ecriedeHue

CT: crangaptaoi Tounoctd = IIT: moHmkeHHO# TouHOCTH (ycTapeBiiee 0003HAUCHHUE)

NMEA: mnomxnoe na3zBanume «NMEA 0183», TeKCTOBBII IPOTOKON CBSI3M MOPCKOTO (Kak
NpaBWJIO, HABUTAIMOHHOT0) oOopymoBanus Mexnay coboit (National Marine
Electronics Association).
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O6umasa nunpopmanusa

Anmaparypa HaBUTallMOHHAsi  NOTpeOMTeJNeld  IJI0GATbHBIX  HABHUTAIIMOHHBIX
cnyTHuKOBBIX cucteM (THCC) TJIOHACC, GPS Galileo ML8088SE (nanee - ammaparypa)
npeHa3HaueHa JJIsl U3MEPEHUI TeKYyIIMX HABUTAIMOHHBIX MApaMETPOB M OINpENeIeHUs] Ha UX
OCHOBE KOOPJMHAT M CKOPOCTH JBIIKEHHSI TOTPEOUTEIIS.

Anmapatypa ML8088SE mnpexncraBisier co0oif HaBUralMOHHOE TMPHEMHOE YCTPOMCTBO
MLB8088sE, cmoHTHpOBaHHOE Ha IJIaTE€ U CHA0KEHHOE COTJIACYIOIIMMH IEISIMU M pa3beMaMU
JUTSL IOJKJTFOUEHUS K armapaType Mojb30BaTels.

Buemnnii Bua anmapatypsl ML8088SE npuBenen Ha pucynke 1.

Work Prog 8‘}’
B |
-

NO

(x)

-
N
w
IS
»
»
~
™
©
—>
o

Puc. 1. Buemnuii Bua annaparypsl ML8088SE (ne B macmutade 1:1).

OcHoBOlf ~ anmapaTypbl  CIYKUT TpUEMHOE HaBHMranuoHHoe ycrtpoicteo CHC
I'JIOHACC/GPS/Galileo ML8088SE (manee mo TeKCTy — MPUEMHHUK WM MOAYJb), KOTOPOE
MpeIHA3HAYEHO JUISl BBIUMCIEHUS TEKYHUIMX KOOPJIMHAT U CKOPOCTH OOBEKTa B pealbHOM
MacmTabe BpeMEHH B aABTOHOMHOM M Ju(¢epeHIualbHOM pexumax, (OpMHpPOBAHUSA
CEeKYH/IHOM METKM BpPEMEHM U OOMEHa C BHEIIHMM OO0OpYJOBaHMEM I10 MOCJEI0BaTEIbHBIM
noptam RS232 w/unu nopty USB. [IpuHinun neiicTBus mpueMHUKa OCHOBAaH Ha MapajieIbHOM
npuemMe u o0paboTke 32-Msi U3MEPUTEIHLHBIMU KaHaJlaMU CUTHaIOB HaBuranmuoHHbx KA KHC
I'JIOHACC B vactotHoMm muanasone L1 (CT-kox), GPS na gactote L1 (C/A xon) u Galileo na
yactote E1. PesynbraTs! pemenus H3 Boigatorest B popmate coobmmennit NMEA.

Bremrnuit Bu npueMHUKa MPECTaBICH Ha pucC. 2.
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Puc. 2. Buemnuii Bug npuemauka Hapuranuonanoro ML8088sE (ne B macmTabe 1:1)

IIpuemuuk HaBuranuoHHbli MLB088SE (nmamee — mnpueMHUK) BBIMOJIHEH Ha OCHOBE
COBPEMEHHOTO  4HICceTa (crmenuaiu3upoBaHHoro Habopa  mukpocxem)  STA8088xX,
IIPEJICTaBIISIFOIIETO0 CEMEMCTBO TaK HAa3bIBAEMBIX «CHCTEM Ha Kpuctajie» [eseoll mpoussoacTBa
xommanuu STMicroelectronics. B npuéMHHKaXx HPUMEHSETCS T.H. OJHOKOPIYCHOE pPEIICHHUE
(1Ba KpeMHHEBBIX KpucTaula B omHoM Kopryce Mukpocxembl) STA8088CFG, Bxonsmee B
cocrtaB cemericTBa Teseoll+.

CrpyKTypa STUKETKH (HaKIelkn) mpueMHrka HaBuranuonHoro ML8088SE npuBenena Ha
Pucynky 3.

Jlorotna HABUA

Hanwuyue ESD 3awuthi
Mopenb uspgenusa
LTpux-kopa cepunHOro
HoMmepa

l ~3040 CepuitHbI HOMep
L MeTka 1 BbiBOga 894

Puc. 3. Otukerka npuemHuka Hapuranmmonnoro ML808SsE, anemenTtsl

[IpuemMHuK 0051a7a€T BBICOKOW UYYBCTBHTEIBHOCTBIO, MaJlbIM JHEPrONOTPEeOICeHHEM |
MaJIbIM BpeMeHeM crapTa. CyliecTBeHHbIM oTiinuneM npuemHuka ML8088SE ot mpeapinymux
MOJIeNIeH SBIISIETCSl TOJIEPIKKAa PEKUMOB pabOTHl ¢ TOHMWKEHHBIM SHEPronoTpeOIeHneM, 9To
MO3BOJISIET CYILIECTBEHHO IOBBICUTH BpEMsI PabOThl KOHEUHOTO YCTPOHCTBAa OT HCTOYHHKA
ANEKTPOITUTAHUS C OTPAHHYCHHON €MKOCTBIO.

[IpuemMHuK MMeeT ABa JIJs KaHaua IMOMCKa (3axBaTa) M 32 KaHaja Ul COMPOBOXICHUS
CIYTHUKOBBIX CHTHAJIOB, YTO TTO3BOJIIET OCYIIECTBIIATH OJHOBPEMEHHBIN MOWCK CITyTHHKOBBIX
curHainoB rpynmupoBok [ JIOHACC u GPS/Galileo.

[lpreMHUK TIO3BOJSET NPUMEHATH Ui TEPBHYHOTO TIIOMCKA CITYTHHKOBBIX CHTHAJIOB
CHeUMaTbHO TOJATOTOBICHHYI0O MH(OpMAIMIO, XpaHALIYIOCS B MaMATH NPUEMHUKA, YTO
HIO3BOJIICT COKPATUTh BpPEMsI XOJIOMHOTO CTapTa, a TakXKe, YTO CYINIECTBEHHO BaXKHEE,
IPOM3BECTH XOJOJIHBIA CTapT B YCIOBUSX CHAObIX CHUTHAJIOB OT CHYTHHKOB. CrenuanbHas
UHPOpMANKs MOKET OBITh TOATOTOBJICHA KaK BHEITHUMH HCTOYHHKAMH (M TIepelJaHa Ha
INPUEMHHK 10 KaHalaM CBSA3M), TaK U CAMOCTOSITENIbHO NMPHEMHUKOM. B mocieaneMm ciydae He
TpeOyeTcst mosrydeHne KaKoH-JIM00 JOTIOTHATEIEHOW HHPOPMAIIUU OT BHEITHUX HCTOYHHKOB.
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[IpueMHUK UMEET BCTPOCHHBIE CPEICTBA MOJAABICHUS TTOMEX, YTO MO3BOJISIET EMy padoTaTh
B YCJIOBUSIX CIIOKHOM MMOMEXOBOI 0OCTaHOBKH.

VYrpasienue paboToil MprUEeMHUKA OCYIIECTBISIETCS TIpU momotnu crienraibHbix ST GNSS
NMEA xoman.

[IpuemMHuKk ocHamieH nByms rnocienoBarenbHbiMu optamu UART u omaum nmoptom USB.
Bosmoxen nepeBon nmopra USB B pexxum UART, uro mo3BomsieT

Hns o3nakomuienusi ¢ paborod mpuemHnkoB ML8088SE BeimyckaroTcss aBa BapuaHTa
JIEMOHCTPAMOHHOM 1aThl st npuemanka ML808SSE.

[naTa otnmamouHo-aeMoHcTpanuonHas s npuemHuka ML8088SE mnpencraBnser coboi
MTOJIHBIH aHajor anmaparypsl HABUTAIIHOHHOM norpeoureei rJI00aJIbHBIX
HaBUTAMOHHBIX cnyTHUKOBBIX cucteM I'NIOHACC, GPS MLB8088sE, npuBenennoit Ha
pucynke 1. Onucanue raTel HaxXoauTcesl B TokyMenTe «Jlemo muara ML8088SE TO v1_0.pdf».
[Tnata moxer mnoxkimtouatbes K IIK wam wmHOMY o0OOpymoBaHWMio njisi aHaim3a padOTHI
MIPUEMHHUKA.

Jns npuMeHeHui, He TpeOyIOIIMX 3aMEHbl NMPUEMHHUKA, BBITYCKAeTCS MallorabaputHas
nemoHctpanmonHas mata ML8088SE, nmeromas cymectBenHo 6onee HU3KYIO 1eny. Onucanue
wiaTel Haxoiutcs B JokymeHte «Jlemo mimara ML8088SE PO v2_0.pdf». Ilmata moxer
nonkitouathes K 11K wmm mHOMY 000pyHOBaHHIO I aHaIM3a pabOThl MpUEMHUKA. BHemHui
BU/J MastoradapuTHoi nemoHcTpanuonHoi miatel ML808SSE npuBenen na Pucynke 4.

Puc. 4. BHennuii Buj ManorabapuTHON 1€MOHCTPAIMOHHON IJIAThI U1 IPUEMHHKA
MLS8O088sE (ue B macmtabde 1:1).

[To 3aka3y MoxkeT OBITb OTTpy)XKe€Ha CepBUCHas Iiata ans npuemHuka ML808SSE,
OTJIIMYAIOMIASCS OT OTJIAJ0YHO-IEMOHCTPAIIMOHHON TIaThl YCTAHOBJICHHBIM Ha TUIATy pPa3beMOM
JUIl YCTaHOBKU NpPUEMHHUKA. B cepBHCHON miiaTe NpUMEHSETCs pa3beM C BBICOKUM PECYPCOM,
paccYMTaHHBINA HA HECKOJIBKO THICSY IIMKJIOB 3aMEHBI TPHEMHUKA.

anaBneHHe IMPUEMHHUKOM OIMMCAHO B JOKYMCHTC!
ML8088sE xomanowt AppNote 1_0.pdf

[TonpoOHBIE peKOMEH MY TI0 BKIIIOUEHUIO TPUEMHHUKA MPUBEICHBI B JOKYMEHTE:
ML8088sE exntouenue AppNote 1_1.pdf

Pexomennaru no npumeHeHnro npuemMHnka ML8088SE mist Hexoroprix cnemmduueckmx
NPUIIOKEHUSX MTPUBEJICHBI B OT/AEIbHBIX JOKYMEHTaX:

ML8088sE 10Hz AppNote 1_0.pdf

MLB8088sE PPS AppNote 1_0.pdf

ML8088sE rnepzocoepezarougue pexccumvt AppNote.pdf
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HA S A

TexHu4YecKHue H METPOJIOTHYECKHE XAPAKTECPUCTUKHU aAllllapaTyPbl

HaBUTrallMOHHOM

HanmenoBanne XapaKTCPUCTHUKU

3HaueHNe XapaKTepUCTUKU

Hcnonaenue ML8088SE

YacToTHbIl nuamma3od, MI'm

L1- 1575,42  0,5(GPS)
ot 1597,5 1o 1605,9 (TJIOHACC)

KonnuecTBo kaHasioB 32
IIpenensr  nomyckaeMOM — MHCTPYMEHTAJIbHOM

MOTPEIIHOCTH OMpeJeNieHUs KOOpPAUHAT B IJIaHE +15
npu BeposiTHocTH 50%, M

[Ipenensl  momyckaeMoll — MHCTPYMEHTAJIbHOM

MOTPEIIHOCTA  OMpEIeNIeHUs]  CKOpocTh (B £ 0.05
IuarnasoHe ckopocred go 515 wm/c) mpm ’
BepositHocTH 50%, M/c

[Tonnepsxka pexumMa nuddepeHIanbHOM

KOPPCKIOMWH, HCTOUYHHUKHW CUTHAJIa

SBAS (WAAS, EGNOS), RTCM SC-104

[TonnepxuBaemsie coodmenuss RTCM SC-104

V2.1 coobmenns 1, 9

Cucremsbl KOOpAuHAT

WGS-84, TOKYO MEAN, OSGB,
Pulkovo4?2

®dopMaT HaBUTAIMOHHBIX COOOIICHUM

NMEA 0183 v3.1

Habop coobuiennii

$GPGGA, $GPGLL, $--GSA, $--GSV,
$GPRMC, $GPVTG, $GPZDA

[TpeamOybt i coobmenuit $--GSA u $--GSV

5GGA”’ GCGP”’ GGGL”, GSGN”

Junanazon pabounx Temnepatyp, °C ot -50 1o +85

[TukoBOoe yHmapHOE YCKOPEHHUE MEXaHUYECKUX

yZ1apoB MHOT'OKPaTHOTO JEHCTBUS npu 150

amaTepHOCTH oT 10 Mc, M/c?

AMIUIMTYy]a  BUOPOYCKOpPEHHsSI B JIHAla3oHe 100

gactot ot 20 10 1000 i, m/c?

Hanpsoxkenue nutanus, B: ocHOBHOE; ot 3 1o 3,6
pe3epBHOE oT 2 110 3,6

TumnoBass cwia TOKa, MOTPEOIIEMOTO OT I 110 (3axBar)

MUTaHuA NpU HanpsbkeHuu 3,3, B, MA 60 (cnexxeHue)

2 (con)

['abGapuTHble pa3mepsl (UIMHA X IIMpUHA X 117x80x15

BBICOTA), MM, He OoJiee:

Macca, r, He OoJee 60
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TexHu4ecKue XapakTepucTuku npueMHuKa ML8088sE

ITapametp 3Hauenue
KonnuecTBO KaHAIOB COMTPOBOMKICHHSI 32

KonnyecTBo KaHaJIOB 3aXBara 2

Yacrorusli auana3on GPS, MI'nt 1575,42 +£0,5
Yacrotusiii auanazon I JIOHACC, MI'n 1597,5...1605,9
Yacrorueiii nuanazon Galileo, MI'n 1575,42 +£1,5

[NorpemHocTs OnpeaeneHus: KOOpAUHAT, 0 ypoBHI0 50%,
M

1,5 B miane
3 110 BBICOTE

[orpeniHocTts onpeaeneHus MIaHOBOH CKOPOCTH, 10 0,05
ypoBHIO 50%, M/c
[TorpentHocTs CHHXPOHHU3ALMH CEKYHJHOM CETKM BpeMeHH! K | +15

mkanam Bpemern GPS, I'JIOHACC, UTC, TC(SU), no
ypoBHIO 50%, HC

CpenHee BpeMs 10 IIEPBOTO MECTO ONPEAEIEHUs, IpU
ypoBHe curHana -130abwm, ¢

35 XOnOoaHBIM cTapT
34 Temnbli cTapT

4 ropsumii cTapT

1 TOBTOpHBIN 3aXBaT

UyBCTBUTENLHOCTH IO OOHAPYKEHHIO, HE XyKe, TbM

-145 xonmoansli cTapt
-145 Temmlii crapT
-152 ropsuwmii cTapt

[Iporno3upoBanue CIyTHUKOBOW 0OOCTaHOBKH, CYTOK

7 — BHEIIHUI UCTOYHUK JaHHBIX
5 — aBTOHOMHO€ ITPOTHO3HPOBaHNE

O0OBeM nepeaBaeMbIX JaHHBIX OT BHEITHETO UCTOYHUKA
MIPOTHO3UPOBAHUS CITYTHUKOBOW 00CTaHOBKH, KMJI00AMT

2

UyBCTBUTENBHOCTD IO CIEKEHUIO, HABUTAlIMOHHAs 3a/1a4a
HE pelleHa, 1bm

-161 B cTatuke
-157 B nunamuke

UyBCTBUTENIBHOCTD IO CIACKEHUIO, HABUTALIMOHHAS 33a/1aya
peteHa, 1bm

-156 B craTuke
-153 B nuHamuke
-149 B munamuke (ommobka He 6osree 30M)

Cucrema IIOJaBJICHHA ITOMEX

3-ypOBHEBasi, BCTPOCHHAs!

Tem BeIIauM BEIXOJHBIX JAHHBIX, CEKYH]T 0,1...255
JIuHaM¥uKa, Pesxxum High Dynamics oTkimrouen
He Oonee yCKOpeHue, g 2
CKOPOCTh M3MEHEHHs ycKopeHus, | 1
g/c
Pexxum High Dynamics Bkirouen
yCKOpeHue, g 5
CKOPOCTh M3MEHEHHs ycKopeHus, | 12
g/c
MaxkcuManbHasi CKOPOCTb, M/C 515
MaxkcuMaiibHas BEICOTa, M 50000
BreruncnurensHoe sapo ARM946
WnTtepdeiic oomena 2 X UART 3,3B LVCMOS, USB
[MapameTpsl ceKyHITHOW | YPOBEHb 3,3B LVCMOS
METKU BPEMEHH JUTUTEIBHOCTB, MC 500 mo ymoyaHuIo (HaCTpauBaeTcs)
Curnan GNSS status YpOBEHBb 1,8B LVCMOS
MIEPUOJI, CEKYHbI 2 (OoNMIMOHAIEHO HEMPEPBIBHBIH)

OCHOBHOE HaIpsDKEHUE MUTaHus, B

3,0...3,6

Pe3epBHoe HAIIPsKCHUC TTUTAHNS, B

2,0...3,6

YpoBeHb AHTEHHBIN BXO]1
YYBCTBUTEJIBHOCTH K OCTaJIbHBIE BBIBOJIBI
ESD mo IEC 61000-4-2

3 (8KV Bo3myIHBIi pa3psin)
1 (2kV Bo3mymIHBIN pa3psin)
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ITapametp 3HauyeHue

Tox moTpebnenus no 1enu 3,3B, TuoBoMH, MA mouck 80 (GPS), 110 (I'NTOHACC+GPS)
cexenue 35 (GPS), 60 (TJTOHACC+GPS)
COH 2

Tok nmoTpebIieHus 10 1IeNY BHENTHEH pe3epBHOI OaTapew, 50

THIIOBOM, MKA

Pasmeps! (1nHa X MIXPHHA X BBICOTA), MM> 15x13x2,8

Macca, He 6omee, T 2

Juana3on pabounx temmepatyp, °C -50...+85

11
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lF'aGapuTHO-nIpUcOoeAMHUTE/IbHbIE pa3Mepbl npueMHUKa ML8088sE

=12,7 1,15

1,27x10

gt 5% ey

3
7y "

15,0

=3
-~y

et e
%5

2,8

13,0
el —

Puc.5. N'abapurHO-ipHcoemuuuTENbHBIE pa3Mepsl mpuemanka ML8088SE. KonrTakTHbie
TUIOMIA/IKH TTOKa3aHbl MYHKTUPHOU JrHKUEH. HoMepa KOHTaKTOB U METKa MEPBOTO
BBIBOJIa TIOKA3aHbI YCIIOBHO.
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PexoMeHA0BaHHOE NTOCaA0YHOE MeCTO AJiA npueMHuKa ML8088sE

PexomennoBannoe mocagounoe mecto s ycrtaHoBkd MLB088SE nHa mewatHyro mimaty
0JIb30BaTEJIsI IPUBEICHO HA pUCYHKe. 9. Bee pa3Mephl: B MHJUTUMETpPaX.

48 /mm  3.65mm 1.90mm
‘ o |
— ]
o 2 10 %o,
B 21
[ 20
B 4 19 1l
- 18 I
15.00mm [l 6 17 1
B 16 |
- E 15 1l
K 14 Il —
1.27mm
Bl 0 13—
— 11 - 12 —

‘ 13.00mm ‘

Puc.6. PekoMenyeMoe rmocaiouHoe MecTo Jiisl yecraHoBku npruemanka ML8088SE.
Howmepa BbIBOIOB 1 MeTKa MEPBOTO BBHIBO/IA MTOKA3aHbI YCIOBHO.

[Ton MomyneM He AOMycKaeTcsl MPOBEACHUE CUTHANIBHBIX Ieneil. PekomeHnayercs cBoboaHOE
MECTO TI0JT MOJTyJIeM 3armoTHATh mTosiroHoM GND.
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Ha3sHayeHue BbIBOAOB npueMHUKa ML8088sE

Onucanue curiajia Tun Homep koHTakTa Oobo3HaueHnue
OO1IHMHA BEICOKOYACTOTHOM YacTH Power | 20,22 RF GND
OO6muii uppoBoi yacTu Power | 6,17 GND
Bxoj aHTeHHBI Analog | 21 IN_RF
[Turanue +3,3B Power |13 V_IN
[MuTanue nenu pesepBHoi Oatapen | Power | 12 V_RTC
Brixon UART1 (NMEA) In/Out | 4 TX1
Bxox UART1 (NMEA) In/Out |5 RX1
Breixox UARTO In/Out | 2 TXO0
Bxox UARTO In/Out |1 RXO0
BeiBon USB D+ In/Out | 15 USB_DP
Brsox USB D- InfOut | 16 USB_DM
CursHan MeTK" BpeMeHHU In/Out |3 PPS
Craryc npuema In/Out | 8 GNSS status
AnmnapatHblii cOpoc MOyJIs In 18 /RST
He noaxkiroyeHo --- 7,9, 10, 11, 14, 19 NC

KuvpHbIM 11pu(TOM BBIJIENIEHBI COCTOSIHUS JBYHANPABICHHBIX BHIBOJIOB B PEKIME
(YHKLIMOHUPOBAHUS IPUEMHHUKA «paboTay.
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HA S A

TunoBasa cxema nogxk/w4yeHuss npueMHuka ML8088sE

M1  ML8088sSE
Microcontroller 1| 22
> RX0 RF GND y ;
(optional) In 1PPS Out 2 ;)F(’% RII'NG_NRE % — O
RxD1 UART1 Tx NMEA Out 4 ™1 NC | 19 J1
(adviced) TxD1 gQRDﬁ Rx NMEA In g RX1 RST 1? L RF-CONN
(adviced+) ng} /RESET In 7 SE'D USBGSE | 16 0
(optional, 1,8v) In [—GNSS status Out 8 | GNSS status USB_DP 23—
—2 NC NC .
10 NG vV IN 13 +3.3V main
11 NG v RTC 12 +Vbat RTC

Puc.7. Tunopas cxema BxiatoueHus npuemMuuka MLB088SE ¢ nmepenaueit naHHbIX
NMEA no UART1.
Ha pucynke 7 npuBezena Tunoas cxema BkitoueHus: npuemHuka ML8088SE ¢ nepenaueii
nanabix NMEA no kanany UARTL.

Hanpspkenue nuranusa monynsa Vee = 3,0...3,6 B nogaercst Ha KOHTakTHYIO Tuiomaaky 13
(V_IN). Ha cxeme moak/Ii04YeHus JaHHas 1erb obo3nadena + 3.3 V main.

Hampsxenue ot pe3epBHOM OaTapeu B nuarna3one Vst = 2,0...3,6 B 1omkHO OBITH MOJaHO
Ha KoHTakTHyI0 Twiomanky 12 (V_RTC). Ha cxeme moaximroueHust JaHHAs LeNb 00O3HAYeHa
+Vbat RTC. Pexomenmyercs mNOIIEpKUBATh Vpat MOCTOSHHO JUIsi OOeCmedeHus paboThl
BCTPOCHHBIX YacOB W MaMATH MOAyisa. Kpome TOro HampspDKeHHE pe3epBHOW OaTapewn
oOecrieunBaeT MUTAHUE PErHCTpa XpaHEHHs MPU3HAKA aKTHBAIIMM BHYTPEHHETO MPOrPaMMHOTO
obecrieuenust moayis (ITO momyns) He pexomeHayercsi MPUMEHATh PE3EepPBHYIO Oarapero ¢
HaNpsDKEHUEM, TIPEBBIIIAIOIINM HanpshKeHHe muTaHust mpueMHUKa (Vbat <Vec).

Bxrouenvne muTaHus MOAYJIS B Cllydae MPUMEHEHHS] Vpat OCYIIECTBISIETCS TIO JIBYM
OTIMYAIOIIUMCS MPOLIEYypaM: «IIEPBOE BKIFOUECHUE MOIYIS» U «ITOBTOPHOE BKIFOYCHHUE MOMYIIS
0e3 cHATUS Vipath.

[Tpy mepBOM BKJIIOYeHMH HATPSHKEHUS MUTAHUS MOIYINA Ve B clydae MPUMEHEHUS Vpat
ciemnyeT o00s3aTebHO T0JIaTh MMITYJIBC HHU3KOTO JIOTUYECKOTO YPOBHS Ha KOHTAaKTHYIO
wiomanky 18 (8xox /RST), o6o3nauenune Ha cxeme /RESET In.. 910 Heobxoaumo 1uis BeIOOpa
pexumMa paboThl BCTPOCHHOTO MUKPOKOHTpOJUIEpa MOAYJs (paboTa WK 3aHECEHUE TTPOTPAMMBI
BO BCTPOCHHYIO (IielI-mamMsiTh), AJid akTUBauK BHyTpeHHero [1O Momyss u 3amucu mpu3HakKa
€ro aKTHBAIIMKM B PETUCTP XpaHEHHS. J[JTUTEIIEHOCTh UMITYJIbCa JOJDKHA ObITh He MeHee 10mc,
HanpsDKEHUE Ha BXOJe He JTOJDKHO ObITh BhImie 0,1B, Harpy3odHasi ciocOOHOCTh UCTOYHUKA HE
MeHnee 8MA. IIpu nocienyrommux BKIIOYEHUAX HAMPSIKEHUS MUTAHUS Ve MOJa4a UMIYyJIbca Ha
Bx0J /RST HeoOs13aTesbHa, T.K. MPH MOa4Ye 3TOTO CUTHAJIA MPOUCXOANUT CTHPaHHE HH(OpMAIHH
0 TEKyIeM BPEMEHH, UYTO YBEIWYMBACT MPOJOJDKHUTEIHLHOCTh IMOWCKA W 3aXBaTa CITYTHHUKOB.
Bpemennas auarpamMma COCTOSIHUM W YPOBHEH CHTHAJIOB Ha BBIBOJAX MOJYJS MPU BKIIOYEHUU
Vpat 1 Ve IPUBEICHA HA PUCYHKE 8.
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3,0V

Vcc

Vbat
RxDO \ DATA
DATA

RxD1
T4DO / \ DATA
/ \ DATA

TxD1

/Reset

>0 >20ms
>100us

Puc. 8. Bpemennas nuarpaMMa COCTOSIHUM M YPOBHEW CUTHAJIOB Ha BBIBOAAX MOMIYIIS
npu npuMeHenun Vbat.

[Ipy MOBTOPHOM BKJIIOYEHUM MUTAHUS MOy 0e3 cHATUS Vpat 110aBaTh cUTHANI cOpoca
Ha Bxox /RST He pekoMeHAyeTcs, T.K. [Mojadya 3TOro CHrHajia cOpachIBacT MOKa3aHHs YacoB
pealbHOTO BPEMEHHU MOJTYJIs, YTO MPUBOAMT K YBEIHMUCHHUIO BPEMEHH rOPSYEro CTapTa MOAYIIS.

B cnyuae mpuMeHeHUss MOXIyNS B CXeMe BKIIOYCHHS 0O€3 NPUMEHEHHS HaNpPSOKCHUS
nuTaHus Vpat PEKOMEHIYETCs MMojaBaTh CHrHaia cOpoca Ha Bxoa /RST mocie oxoHYaHUS
MIEPEXOJIHBIX TPOIECCOB B IEIH MUTAHUS Ve M YCTAHOBJICHHUS MTOCIICTHETO HA YPOBHE HE HIDKE
3,0B. B HEKOTOpBIX ciydyasx, MO COTJIACOBAHUIO C Pa3pabOTYMKOM MOIYJs, JOMyCKaeTcs
MPUMEHEHHE MOJIYJISl B CXEME BKJIIOYCHHS 0€3 MPUMCHCHUS HANPSOHKCHHS TMUTAHUS Vpat 0€3
nojiauu curHana copoca Ha Bxon /RST.

Curnan /RST mis momyns pekoMeHayeTcs (OpMUPOBAaTh TPH TOMOIIM KacKaua ¢
OTKPBITBIM KOJJIEKTOPOM HIIA OTKPBITHIM CTOKOM.

BreIBoIBI  yIIpaBISIONICH CHUCTEMBI HU B KakOH MOMEHT BpPEMEHH HE JOJDKHBI OBITh
MCTOYHUKAMU MUTAHUS MOAYINA (T.H. «(paHTOMHOE MUTAaHUE»), TO €CTh HAMPSIKEHUS HA BBIBOJIAX
1PPS, GNSS status, TX0, RX0, TX1 u RX1 He AOKHBI MPEBHINIATh HANPSDKCHUE TMTUTAHHS
MOyl B J000W MOMEHT BpeMeHHU. EcTecTBeHHO, MpH OTKIIOYEHHOM V¢ HAMpsHKeHHE Ha
YKa3aHHBIX BBIBOJAX JIOJDKHO OTCYTCTBOBAaTh — K TIPUMEPY, BBIBOJBI TEPEKIIOYCHBI B
BBICOKOMMIIEZIAHCHOE COCTOsTHUE «Z Statey, pexxum Bxoja win B coctosiaue «Jlornueckuii 0», Ha
HUX JIOJDKHA OTCYTCTBOBaTh MOATSHKKA K HampspkeHuto nutanus («pull up»). B ciyuae
CIIy4aifHOTO BO3HUKHOBEHHUS KOJUTU3UU «(PAHTOMHOE MHUTaHUE)» CJIENYyeT IMOITHOCThIO CHSTh
HaMpsHKEHUS CO BCEX BBIBOJIOB MOIYJIS, BKIFOUAst Vpat U Ve , HA BpEMA HE MEHEE 3 CEKYH/I.

B momenT nogaun ummynbsca Ha BxoJ /RST (unu, eciu 3TOT UMIyJIbe HE GOPMHUpYETCs, a
MOJIAETCS TOJILKO HAIpPsDKCHHWE MUTAaHUS MOAYIsd Ve 0e3 momaun +Vpgt) ciaenyer o0s3areabHo
o0ecreynTh BBHICOKOMMIIEAHCHOE COCTOsIHUE (Z-COCTOSHUE WM cOocTosiHMe «Bxom») merew,
nonkitoueHHbIX K KoHTakTaM [XDO0O u TXDI1. Ilpu stom crnenyer mpuHATH BO BHHUMaHUE
HEJOMYCTUMOCTh YTEUEK 4Yepe3 IENu 3allUThl MOJKIIOYEHHBIX BBIBOJOB OT MepeHANpPsKEHUN
IpH  HanpsDKeHHH 10 3HadeHus V. HecoOmrogeHne »3Toro TpeOOBaHUS TIPUBEICT K
HEBO3MOXKHOCTH KOPPEKTHOTO 3allyCKa BHYTPEHHETO NPOrPaMMHOTO OOECTeYeHHS MOIYJIs.
VYka3aHHBIC COCTOSHUS CIEIyeT YACpXKUBaTh B TeYeHHWe He MeHee 20Mc IMOCiie OKOHYAHUS
MoJIayl HU3KOTO ypoBHS Ha Bxoje /RST wim BkItoueHUs HampspkeHus TUTaHust Vee (€ciu Vipat
HE MPUMEHSETCS).
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Nmnynec Ha BXon /RST moker OBITH MoOjaH UIsi pecTapTa BHYTPEHHEW MPOTpaMMBbl
MOJTYJIS.

AHTeHHa (aKTHBHas WJIM TaccuBHas) monkimodaercs K koHTakTy 21 (IN_RF). Ha cxeme
NOJKJIIOUEHUS] aHTEHHBbIM pa3zbeM oOo3HaueH J1. IlpoBoanuk, coemunstomuii 21 KOHTakT
IPUEMHHKA U aHTEHHY, JOJDKEH OBITh BBINOJIHEH B BUJIE MUKPOIIOJIOCKOBON JIMHUU C BOJIHOBBIM
conporusiienneM 50 Om. Kontakter 20 u 22 (RF GND) moaynst mpeactaBisitor coboil mernb
BBICOKOYACTOTHOM «3eMiln» Al KOHTakTa 21 (Ha cxeMe YCIIOBHO 0O0O3Ha4eHbl CHMBOJIOM
«3allTPUXOBaHHOW» 3emiu). [IuTaHne Ha aKTUBHYIO AHTEHHY J/Js IpPUEMa CHUTHAJIOB OT
CIyTHHKOB II0/Ia€TCsl 4Yepe3 BCTPOCHHbIE Lienu Monyis. Llenb NuUTaHHMs aKTUBHOW aHTEHHBI
3alyIleHa CaMOBOCCTaHABIUBAIOIIMMCS MIPEIOXpaHUTENEM C TOKOM cpabarbiBanus 100MA. B
cillyuae IPUMEHEHMs AaKTHUBHOM aHTEHHbI CIEAYyeT MPeayCMOTPETh COOTBETCTBYIOIINE
Harpy304YHbl€ XapaKTEPUCTUKU UCTOYHHMKA TUTAHUS MOJTYJIS.

BeixonHo# curHan B Buje mocienoBaTenbHocTH coobOmennii NMEA Beimaercs depes
nocnenoBarenbHblil opT UARTI (curnan TX1 mnomanka 4, curnan RX1 momanka 5). Ha
naHHoM 1nopre cooOmmeHnss NMEA npucyTCTBYIOT B COCTOSIHUM 3aBOJACKOM IOCTaBKU. OTH
curnaibl Ha cxeme o6o3HaueHsl UARTL Tx 1 UART1 RX cooTBETCTBEHHO.

Hactpoiika ckopoctu oOmena mo mocnenoBareabHomy mopty UART, BBIOOD
rpymnupoBok cnytHukoB [JIOHACC, T'JIOHACC/GPS wmm GPS u npoume yCTaHOBKHU
BBINOJIHAOTCS PH MOMOIIM OJa4u Ha MOy b crienuaibHbix NMEA coobuienuii.

Ha xonrtaktel 1 m 2 mpuemHuka BbiBeaeHbl curHanbl mopra UARTO (curman TXO
wiomaaka 2 u curHan RXO0 miomanka 1). JlaHHBI MOPT B COCTOSHUU 3aBOJCKOM MOCTaBKU
IpeHa3HayeH AJIs IPOrpaMMUPOBAHUS BHYTPEHHEN QuienI-naMsTi npueMHuka. B 3aBucumoctu
OT IIPOrPaMMHBIX YCTAHOBOK MOAYJISA, JAHHBIA MOPT MOXKET OBbITh IIpEeJHA3HAYEH JUIs [Iepejauu B
npUeMHHUK HHpopManuu o nuddepeHIanbHbIX MonpaBkax, noixydeHuss NMEA coobmennid,
3arpy3ku MH(OpMaIuM O CIIyTHUKOBOW OOCTaHOBKE M Jp. DTU CUTHAJIBI HA cXxeMe 0003HaueHbl
UARTO Tx u UARTO RX cooTBeTCTBEHHO.

Curnan metku BpeMenu PPS BbiBesieH Ha muomaaky 3. DTOT CUTHAI MOXKET IPUMEHSATHCS
anmnaparypoil morpeOuTenst Ajs OCYLIECTBJIEHMS TOYHOM NPUBSI3KM BpeMeHU mnpubopa K
crangaptHoMy BpemeHu UTC. Ha cxeme MOAKIIOYEHHS 3TOT BBIXOJHOW CHUrHall 0003HAa4YeH
1PPS Out. [lns yny4meHus: yciaoBUH cTapTa MOIYJISl HACTOSTEILHO PEKOMEHAYETCS COSTUHUTD
BeIxosl PPS ¢ nenbto GND wepe3 pesucrop compotuBieHueM 3,3...39xOm (Ha cxeme R1
HoMHHANIOM 10kOM).

I[Hens GND (OO6mmit) (koHTakTel 6 U 17) momkHa ObITh moakirodeHa k 1enun GND
(OO1uif) BHEITHETO YCTPOKUCTBA, B KOTOPOM MPUMEHSIETCS] MOJIYJIb.

Henu GND u RF GND (Ha cxeme 0003HaueHa «3alITPUXOBAHHOMN 3eMJIeil») 00beAMHEHbI
BHYTPU MOJIYJISl M HE JIOJIKHBI UIMETh CBSI3U JIPYT C APYIOM BHE MOAYJIS BO M30€XKaHUE CHUKEHUS
KayecTBa IpUeMa CUTHAJIOB OT AaHTEHHBI.
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Hcnoab3oBanue USB B kayectBe NMEA uHTepdeiica B npueMHUKe
ML8088sE

M1_ML8088s 11 RF conn
—1 R0 RF GND 22—
2 54 Microstrip 50 Ohm f)
TX0 IN_RF
3 pps RF GND 22 N
5 18 J2 miniUSB conn
& RX1 /RST 17 —
GND GND -0 —211 vBUS
— 7 16 R1_ 22 >
< | NC USB_DM [—2 "WNes—55 < O
GNSS status  USB_DP R3 15K MV * D+
—2INe NC —“—13 T W 4—5 ID
—101 Ne V_IN . +3.3V main GND
11 e 12 P
NC V_RTC > +ngt RTC FNMEA Qutput/Input
/IRESET In S
g GNSS status Out
1PPS Out

+C1 c2 Cc3

_T15uFT1uF TNF

N

Puc.9. Tunopas cxema Bximrouenus npuemMuuka MLB088SE ¢ nmepenaueit naHHbIX
NMEA o USB.

Ha pucynke 9 npuBenena cxema BkitoueHus npueMuuka ML8088SE ¢ nepenaueii naHHBIX
NMEA uepe3 xanan csisu USB. B mannoii cxeme Brimodenusi ganaeie NMEA depes mopt
UART1 ne mepenatorcsa. J{ns BKIIOYEHHS NpUEMHUKA N0 cxeme 14 TpeOyeTcs 3arpy3uTh
COOTBETCTBYIOIIIEE BHYTPEHHEE MTPOrpaMMHOE 00€CIIeYeHNe MOYIIS TUO0 TEPEKITIOUNTh MOAYIIb
B JaHHbIM pexxuM npu nomomu nporpammsl «HABUA T'JIOHACC + GPS». Pazsem USB J2
npuBeJeH Ha cxeMe ¢ mokoseBkoit USB (posetka Tuna USB B na muate). Pesucroper R1 n R2
MpeIHa3HaYeHbl ISl COTJIACOBaHHS BBIBOJIOB Moayns ¢ muHoM USB u, mns GonpmimHCTBa
IPUMEHEHUH, MOryT ObIThb BBIOpaHbl HOMHMHaIoM 22 Owm. Pesuctop R3 mpenHazHaueH ans
uHHIMan3anuu kanana USB B pexxume High Speed.

Curnan GNSS status (koHTakT 8) TpeaHa3HAYCH IS AlTapaTHOW WHIUKAIMW BHEITHUX
noTpeduTeNeil 0 ToM, YTO HaBUrallMOHHAS 33a/]jaua pelieHa yCHemHo (KOOpIMHATHI OIPEIeNeHbI).
JlaHHBI CUTHAN TIOCTOSIHHO Y/ICPKUBAETCS B COCTOSIHUU <J10T.0» MPH OTCYTCTBHH YCIIEUTHOTO
pellleHrs HaBUTAllMOHHOM 3a1aun. [Ipy HanMuYuu yCTenrHo pelieHHONW HaBUTAIlMOHHOM 3aauu
CUTHAJ pa3 B 2 CEKYH/Ibl MEHSIET CBOE COCTOSIHUE C «Ior.0» Ha «j1or.1» u 06partHo.

Ha pucynke 10 npuBezeHa pekoMeHIyeMasi cxeMa BKJIIOUEHHUS MpeoOpa3oBaTelss ypOBHS
curnana GNSS Status npuemanka ML8088SE.

Curnan GNSS status umeer pazmax 1,8B. Jlns cornacoBaHusi ypoBHEH NpUMEHEH KIIIOY,
coOpannblii Ha Tpan3uctope Ul u pesucropax R1 m R2. Pesucrop R4 cayxur Harpyskoit
tpanzuctopy Ul. Curnan GNSS status Out ¢ BeIXxoJa TpaH3UCTOPHOTO KJIOYA MOXKET OBITh
NOJJaH Ha JIPYrHe DIIEMEHTHl YCTPOWCTBA, B KOTOPOM TPUMEHSIETCS MOAYNb (Hampumep, Ha
MUKpPOKOHTpoJuiep). Ha cxeme monkimtoueHus nannas nenb ooo3Hauena GNSS status Out.

[TpuBenenHbIil HA cxeme moakIoueHus cBeToauoa VD1 cBeTuTes 2 CEKyHIBI U 2 CEKYH/IBI
HE CBETUTCA (T.e. MEIJICHHO MUTAeT) MPHU YCHENIHOM pPEUICHUH HaBUTAIMOHHOH 3amaun. [Ipu
OTCYTCTBUHM HEOOXOJMMOCTH B BH3YaIbHON WHIMKAIIMM HABHTAIIMOHHOTO PEUICHHS CBETOIHO]
VD1 u pe3uctop R3 MOXHO He ycTaHaBIHUBATh.
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Pin 8 GNSS status GNSS status LED 3.3V
| ANV ’
VD1 LED R3 330
R1 R4
10k 1k
* <{ GNSS status 3,3V Out
U1 !
NPN
1+
§ R2 C1 —~C2 —=
10k 15uF | 1uF
GND

+ L

Puc.10. TunoBas cxema nmpeoOpa3oBaHus BEIXOAHOTO ypoBHs curHana GNSS status
npuemHuka ML8088SE u moakiroueHnss HHAMKATOPHOTO CBETOMOIA.

BreiBogbl Monyist, o6o3nadeHHble kKak NC (not connected, HE MOIKITIOYCHBI) HE JIOJKHBI
UMETh DJIEKTPHUUYECKOr0 KOHTAKTa KaK MEXIy COOOH, Tak U C JIIOOBIMH LEMSIMU U dJIEMEHTaMU
YCTPOMCTBA, B KOTOPOM MPUMEHSETCS PUEMHHUK.

Buumanue! B ciydae nepexitoueHus nIpueMHUKa B pexuM oomeHna coodmenusmu NMEA
no kanary USB monmaya komaHI Ha TPUEMHHMK OCYHIECTBISeTCS Takke mo KaHary USB.
HekoppekTHoe MNOAKIIOYEHHE MPUEMHHUKA K YIPaBIAIOIIEMY KOMIbIOTepy mo kaHany USB
MPHUBEJIET K TOMY, YTO MIPUEMHHK OYAET HEBO3MOXKHO MEPEKIIOYUTh 0OPAaTHO B PEXKUM OOMEHa 110
UART. EnuHCTBEHHBIM CIIOCOOOM BO3BpalleHUs MPUEMHHKA B TIEPBOHAYAIBHOE COCTOSTHHE
ocTaeTcs MOJHasi CMEHa BHYTPEHHETO IIPOTPaMMHOTO 00eCTIeUeHHsT TPHEMHUKA.

Buumanue! IIpu paboTe mnpueMHHKAa C HUCTOYHHMKOM CHUTHANA, WMEIOLIUM HHU3KOE
BBIXOJIHOE COTPOTHRBIICHUE 110 IOCTOSHHOMY TOKY, CIIEIyeT TIIOCTaBUTh pa3IeIUTEIbHBIN
KOHJIEHCATOP B pa3pbhlB MUKPOIIOJIOCKOBOI JIMHUU. B TPOTUBHOM cllydae BO3MOXHBI ITeperpy3Ka
0 TOKY WCTOYHHKAa CHTHajla W/WIM  CcpabaThlBAaHWE CaMOBOCCTaHABIMBAIOIIETOCS
MpPEeIOXPaHUTENS U MIEPErpeB MPUEMHHUKA, YTO MOXKET MPUBECTU K COKPAILIECHUIO CPOKA CITYKOBI.
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Pa6oTa npueMHuKa B AuPpPpepeHMa/IbLHOM peKume

JuddepeHIManbHbBIA PEKUM TMPEAHAZHAYCH JI CYIIECTBEHHOTO TMOBBINICHUS TOYHOCTH
OTIPEICIICHUs] MECTOIIOJIOKEHUS IPUEMHUKOM. DTO MOBBIIICHUE TOYHOCTH JIOCTUTACTCS 3 CUET:
* Hcnmonp3oBanue moOmpaBok, mnepeaaBaeMbix cnytHukamu SBAS (WAAS, EGNOS,
MSAS, GAGAN, QZSS)
*  Hcnonp30oBaHue NMOMPABOK, MEpeIaBaeMbIX B MOAYJIb 110 poTokosry RTCM SC-104
[ToBbIIIEHNE TOYHOCTH 3a CYET y4eTa YCJIOBUI paclpOCTpaHEHHs PAJMOBOJIH COCTABIISET
npumepao 20% mnpu pabore co cmyrHukamu SBAS u mpumepno 40% mnpu npuMeHEHUH
JIOKaJIbHBIX KOPPEKTUPYIOIIMX CTAaHIUN 1 Tiepeaade monpaBok B popmare RTCM SC-104.
Bxutouenne npuemMHuKa B Ju(QepeHIHaIbHBIN PEXKUM
*  cjaenarh HeOOXOAUMBIE IPOTrPAMMHBIE YCTAHOBKU
*  moaarh curHal AudQepeHnanbHONR KOPPEKIIUU
*  yOemuThCs, YTO MPUEMHHUK YUUTHIBACT KOPPEKTUPYIOIIUH CUTHATI
HeoOxomuMble  mporpaMMHBIC  YCTAaHOBKM IS BKJIIOYCHHS ~ NPUEMHUKA B
nuddepeHIaTbHBIA PEKUM
— mapametp 128 0x3 (ucrounuku u SBAS, u RTCM)
— mnapametp 138 (Homep nopra it RTCM)
— mapametp 139 (ckopocth 0OMeHa mopra RTCM)
— mnapametp 200, OuTHI
« SBAS ENABLE Ox4
* coobmenust SBAS  0x8 (ecim He0OX0AUMBI)
« RTCMENABLE  0x800
+ SBAS AUTOSEARCH 0x10000000
3nauenus napametpoB 128, 138 u 139 no ymonuanuto SBAS+RTCM, UARTO, 115200
[Tpuemuuk o6padareiBaet coodmenus RTCM SC-104 ¢ unentudpukaropamu 1001 u 1009.
Buumanune! VYpoBum curnanza RTCM SC-104 wHa Bxome mnpuéMHHUKA JTODKHBI
cootBercTBoBath 3,3B LVCMOS UART.
IIpu padore npueMHuka B 1uddepenuuanbHoM pe:xxume B coodmennu SGPGGA noae
GPSQual 6yxer umersh 3HaYeHHeE 2.
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anaBJIel-me NPUEMHUKOM

VYnpasiaenue paboTOM NPHEMHUKA OCYILECTBIISACTCS Kak IpPH IOMOIIM anmapaTHBIX
CPEJICTB, TaK U MPHU MOMOILU CHEIMATbHBIX KOMaH/I, 110/1aBa€MbIX Ha IPUEMHHUK.

[Ipu momomyM anmapaTHBIX CPEJCTB OCYIIECTBIISIETCS allllapaTHbIN cOpPOC U BHIOOD pekuMa
(GYHKIIMOHUPOBAHUS paboTa/IporpaMMUpPOBAHUE.

ArnmapaTHbIi cOpOC TPUEMHHMKA OCYIIECTBIISAECTCS IYyTEM IOAAaYH HMMITYyJIbCa HHU3KOTO
JIOTHYECKOro ypoBHs Ha Bxoa RST. IlapamMeTpbl MMITyJIbCa IPUBEAEHBI BBIIIE.

Bri6op pexunma GyHKIIMOHUPOBaHHUS padOTa/MPpOrpaMMUPOBAHIE OCYIIECTBISIETCS ITyTeM
1oAYy COOTBETCTBYIOIIUX JIOTHYECKUX YypoBHeH Ha BbBOABI 1XD0 m TXD1 Bo Bpewms
dbopMUpOBaHUS  HMMITyJIbca  ammapatHoro copoca  mpuemHuka. Jlns — obecriedeHHs
(GyHKIIMOHUPOBaHMS TMPHEMHHKA B PEXHME «paboTa» cienyer BO BpeMs (HOpMHUpPOBaHHS
UMITYJIbCa arnmapaTtHoro copoca MpHEeMHUKA U B TeueHHE He MeHee 20 MUJUIMCEKYH]I MOCTIe ero
OKOHUaHus ynepkuBarh BeIBOABI TXD0 u TXD1 B cocTosiHuM «BXOA» WM «BBICOKOE BXOIHOE
coOnpoTUBIIeHUE (Z-COCTOSHUE)».

Jlis  mepeBoja TNPUEMHUKA B PEXKUM  «IIPOTPAMMHPOBAHHUE» CIEAYET BO BpeMs
dbopMupoBaHHUS HMITyJIbCa ammapaTHOro cOpoca NpHUEMHHMKAa M B TedeHne He MeHee 20
MUJUIMCEKYH/T TOCJE €ro OKOHYaHMs yJAepKuBaTh BbIBOA [XDO B cocTOSHUU «BXOI» WU
«BBICOKOE BXOIHOE CONPOTHBIIEHUE (Z-cocTOsHUE)», a BeIBOA TXD1 B cocrosuun «0 (HU3KHiA
JIOTUYECKUM YPOBEHB)».

Jlns ynpaBiieHus: IPOTrPaMMHBIMH peXUMaMHU U NapaMeTpaMH MpUEMHHUKa MpelHa3HauYeH
Habop cnenmanbHBIX KoMaHa, umeromuii NMEA-nonoGHbii hopma. Komanapl nogaroTrcs Ha
BxoJl RXD1. Onucanue xomann npuseneHo B gokymeHnte «Habop NMEA kxomaHJ nmpueMHUKOB
ML8088SE.pdfy» wiu aHAIOrHYHOM aHTJIOSI3BIYHOM JOKYMEHTE (aKTyasibHasi BEpPCHsl JOCTYITHA
JUTs pa3paboTUYUKOB I10 3aMpocCy).
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Pe>XuMbI paGOTBI C IOHNKE€HHbIM 3Hepron0Tpe611el-meM

[Mpuemuuxk ML8B088SE mo3BonsieT mNpUMEHSATH pPEXUMBI pabOTBl C TMOHMKEHHBIM
SHEPronoTpeOICHUEM.

Jnis ycTpoHCTB, TpeOyrOIUX IMOCTOSHHOTO OIPEAeNICHUs] KOOPAUHAT IPH TOHMKEHHOM
SHEPromnoTpeOIeHUH  PEKOMEHIYeTCS  MPUMEHSATh  PEXKUM  QJalNTUBHOTO  MOHM)KEHUS
sHepronoTpebnenus PAIID. B  »3ToM pexume nOpeaycMOTPEHO OTKIOYEHHME 4YacTu
SHEPromnoTPEOIAIONINX Y3JI0B MPUEMHUKA B 3aBHCUMOCTH OT YCJIOBUN NpHEeMa U JIBHXKEHUS
00beKTa, Ha KOTOpOM pasmelieH npueMHuk. [Ipumenenue PAIID naer BO3MOXKHOCTH HaWTH
KOMITPOMUCC MEKY TOYHOCTBIO U DHEPronoTpedieHneM. ITO JOCTUTAETCS 3a CUET OTKIIIOUCHUS
MpHEMa CUTHAJIOB OJHOW M3 CIyTHUKOBBIX TPYMIUPOBOK W/WIH TEPUOJAUYECKOTO OTKIIFOUCHUS
Ha KOpPOTKOE BpeMs TpakTa oOpaOOTKM paJuOCUTHANIOB MpUEMHHUKA. B ycrmoBusSX mioxoro
npreMa OTKJIIOYEHHUS NpUeMa OJHOW W3 TPYNIHUPOBOK He mpousBoautcs. Ilepmommueckoe
OTKJIIOYCHHE PAJUOTPAKTa MPUEMHHKA MTPOU3BOAUTCS TOJBKO B TEX CIydasx, KOTJa PacyeTHOE
3HaYeHHE OMIMOKH OMPEIENICHUs] MECTOIOJIOKEHUS HE TIPEBbIIIAET 3aJaHHBIA TOPOT.

Jist yCTpOMCTB, B KOTOPBIX OCHOBHBIM TPEOOBAHUEM SBIISICTCS MAJIOE SHEProNnoTpedIeHue,
npeaHa3HaueH MeteHHbi mukmndeckuii pesxxum NAVIA LP mode. B sTtom pexume 3amaeTcs
BpEMsl CEAaHCOB «CHa» W «OOAPCTBOBaHUS» MPUEMHHKA, B pPE3yJbTaTe Yero MPHUEMHHK
«3aChINIaeT» Ha YCTAHOBIIEHHOE BpPEMS, 3aTEM «IIPOCHINAETCS», OMPEAeIIeT MECTOMONIOXKEHNE U
«3aceimaer» cHoBa. CpemHee MOTpeOJieHHE ODIEKTPOIHEPTHM B OTOM PEKUME 3aBUCUT OT
COOTHOILIEHUS BPEMEH «CHa» U «OOAPCTBOBAHHSA», UYTO IMO3BOJISET  MOJIb30BATEIIO
CaMOCTOSITENIbHO HACTPOUTH MPUEMHUK IT0]1 peIIaeMble KOHEYHBIM YCTPOHCTBOM 3aJ1auu.

[MonpobHoe omnmcanme paborel mpuemHuka MLB088SE B pexnMax ¢ TOHMKESHHBIM
sHepronorpedieHneM mnpuBeneHo B jgokymeHte «MLS088SE sneprocOeperaroime pexuMsbl
AppNote 1_0.pdf»
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[lepexk/loyeHne MeXAYy peKMMaMM MpHUéMa rpynnUupPoOBOK CIYyTHUKOB

[IpueMHUK MOKET PYHKIIMOHUPOBATH B 3 Pa3IUYHBIX PEKUMAX:
1. KomOunupoBanusii - ITJIOHACC+GPS — paér MakcUMajabHYI0 TOYHOCTH H
YCTOHYHBOCTH IPHEMA OCOOCHHO B YCIIOBUSX IJIOTHOM TOPOJICKON 3aCTPOUKH
2. Tonwsko 'TIOHACC
3. Tombko GPS
[TepexnroueHre MEXIY PpEKUMAMH OCYIIECTBISICTCS MyTEM MOCBUIKM B MOJIYJb 4epe3
NMEA Bxon chnenuanbHblii KomaHj Tuma $PSTMXXXX ¢ mocieayromuM 00s3aTeIbHbIM
anmapaTtHbIM cOpOCOM MOJyJs € BblAauell HMITyJIbCa HHU3KOrO YpOBHS Ha 18- KOHTaKT.
HeBbinosiHeHHe 3TOro mnpaBWjia NPUBOAUT K HEKOPPEKTHOH padoTe ycTpoiicTBa U
BO3MOKHOMY €ro «3aBUCAHUI0»
Hab6ops! komaHa [u1sl TEPeKITI0YSHHUS .
1. KoMOWHHPOBaHHBIN PEIKUM:
$PSTMSETPAR,1200,00630000,1*
$PSTMSAVEPAR
2. Tonwsko 'TIOHACC:
$PSTMSETPAR,1200,00410000,2*
$PSTMSETPAR,1200,00220000,1*
$PSTMSAVEPAR
3. Tonwko GPS:
$PSTMSETPAR,1200,00220000,2*
$PSTMSETPAR,1200,00410000,1*
$PSTMSAVEPAR

[IporpamMHOe oOecrieueHue TmpUeMHHKAa ¢ Bepcusmu 7.2.1.36 w BbIIIE HWMeEET
JOTIONTHUTETIBHBIA ~ METOJ ~ MEPeKNIIoueHuss o0pabaThlBa@MbIX  CHTHAJIOB  CIYTHHUKOBBIX
rPYIIUPOBOK:

1. KoMOMHHPOBaHHBIN peXUM:

$PSTMSETCONSTMASK,3
2. Tomsxo I''TOHACC:

$PSTMSETCONSTMASK,2
3. Tombko GPS:

$PSTMSETCONSTMASK,1

JlaHHBI MeTOJl MepekitoYeHuss He TpeOyeT cOpoca (mepesamycka) MOJYJS U IMO3BOJSET
BHIOMPATH TPYIITHPOBKH B PEaIbHOM BPEMEHH, HE 3aTPavynBasi Ha 9TO U3JIMITHETO BPEMEHH.

Crnenyer uMeTh B BHUJY, YTO IOC]e cOpoca WM BBIKJIIOYEHHs MUTAHUSA NPUEMHHMK OyJer
o0pabaTbIBaTh T€ CIyTHUKOBBIE TPYNIHAPOBKH, KOTOpBIE OBUIM YCTAHOBJICHBI Ha 3aBOJC
(baOpuuHBIC YCTAHOBKU) WITH, €CIIM OHU M3MEHSUIUCH TpH momomu koManasl $PSTMSETPAR,
MOCJIeTHUE COXPAHEHHBIE B TAMSITH TPHEMHUKA.

OnucaHHBIA BBIIE METOJ TEPEKIIOUEHHs] TPYMIHAPOBOK TIPU TIOMOIIM  KOMaHJIbI
$PSTMSETPAR pabotaet Ha BceX BEpPCHSIX MPOrPaMMHOT0 00ECIICUeHHUS TPUEMHUKA.
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YnakoBka

[Mpuemuuku ML808SSE pazpaboTanbl Kak M3AEHs, NPEAHA3HAYCHHBIC JIs1 YCTAHOBKH Ha
1atel KoHeuHoro yctpoiictBa (OEM uznenust). OHu BhIMYCKAlOTCS B JIBYX BapUaHTaX YIaKOBKU
— Ha maJUIeTax U B JICHTE.

Ynakoska 8 nasnnemei.
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lem _mm
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=
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A

Puc. 12. BHemHnii Buj najuieTsl ¢ IPUEMHUKAMHU.

Puc. 13. BHemnuii BuI nakera najuier.
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Puc. 15 Manas kapToHHas KopoOKa B BAKYYMHOI! yIakoBKe.

Ynakoska 8 neHmel.
T R AT
R RS S RS B S r R AR
= I =% = — =
| _- ].
P
_ A0
TEM W A B K0 B F p P P D T
DIM M40 1330401 | 1525400 | 27940.1 | L7501 | 1L.5+0.1 1600401 | 400401 | 2004+0.1 | 0153401 0.3+0.05

Puc. 16. Pa3MepBI ynaKOBOqHOﬁ JICHTBI U A4YECK I YITAKOBKH IIPUCMHUKOB.
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Ipumeyanus:
1. BzaumHasi NOrpemiHOCTh JJIA JACCSATH TIOCIEAOBATENIbHBIX SYE€eK HE IPEBBILIACT
+0.2MMm.

2. Kopobnenue nenTsl He mpeBbimaeT MM Ha Kaxasie 100Mm.

3. ITlorpenmHocTh BHYTPEHHHUX Pa3MEpOB SYCHKHU HE TpeBbImaeT +0.3Mm.

4. Pa3mepsl JIGHTBI COOTBETCTBYIOT MEKIyHapoaHOMY ctaHaapty EIA-418-3.
5. Bce HeykazaHHbIE pa3Mepbl UMEIOT MOTPEITHOCTD +0.2MM.

Puc.17. HampapieHne pa3MOTKH JICHTBI W IIOJIO)KCHHE IIEPBOTO BBIBOJIA IMPUEMHHKA
MLBO088SE B nieure.

B Hauase u KoHIIe JIEHTHI OCTaBJICHO MO 20 CB06OI[HLIX (HYCTHX) AYCCK AJIA 3allpaBKU B
MMUTATCJIb CTaHKa, YCTAHABJIWBAIOIIECTO MPUCMHHUKHN B KOHCYHOC U3ACTIUC.

Package Content
The tape and reel will be vacuumed and sealed inside the foil bag with
- desiccant bag

- humidity indictor card.

See below photos:
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Cobalt-
HUMIDITY INDICATOR

BAKE UNIT
IF AzuRe 0% .
)
B

BAKE UNIT
iF AzuRe 10%

CHANGE
DESICCANT 5%
F AZURE

Label format

Maodel MLEOBBS _E

P WG
MLB0B8S E

rececose || IR ANER 1
ML20885 E

Package Tape and Reel

Date code 1507

ary 1000

MSL 2A

Label Dimensions: 80mm x 50mm

Label Locations

Labels shall be stick on the reel as well as on the foil bag

Carton Information

Module per each reel: 1000pcs
Each reel will be placed in a box
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14
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2
14
14
F

Pttt

Puc. ? YmakoBka KaTyIIKH C JICHTOH B KAPTOHHYIO KOPOOKY.

Pa3mepb! kapTOHHOW KOPOOKH /ISl YITAKOBAHHOM KaTYIIKH C JieHTo: 360X345x60MMm?
[TaTh KOpOOOK ¢ Karymikamu (T.e. 5000 MPHEeMHHUKOB) yIIaKOBBIBAIOTCS B OJHY OOJIBIIYIO
KapTOHHYIO KOPOOKY.

Pa3mepsr 6osbmioi kopooku: 340x400x360mm?

MapKI/IPOBKa KOpO6KI/I OCYIICCTBIIACTCA HaKJICHKOM CHeL[I/IaJIBHOﬁ OTUKCTKH.

Carton Shipmark:

P/N# ML8088S_E
Package: Tape and Reel
Delivery date:
CTN#1/up

Puc. ? Otukerka Ha 601bIIONH KAPTOHHOM KOpPOOKE.
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MoHTax

[Mpuemuukn MLB088SE pazpaboTanbl kak u3Aemus, MpeAHa3HAYCHHBIC JUIsI yCTAHOBKH Ha
m1aTel KOHeUHOTO ycrpoiicTBa (OEM uznenus).

[Mpuemanku pa3paboTaHbl UIsi YCTAHOBKM B KA4eCTBE KOMIIOHCHTOB KaK Ha JIMHHH
ABTOMATU3MPOBAHHOTO MOHTaXa, TaK M [ PYYHOrO MOHTaxa, U Malku Kak
CBUHIIOBOCOACPKAIIMMU, TaK ¥ OECCBUHIIOBBIMU MASUIBHBIMU MTACTAMU U/WIJTH TIPUTIOSIMHU.

[Ipy py4yHOM MOHTaXe CleQyeT MNPOM3BOAUTh NalKy NpU TOMOIIM 3a3eMJICHHOTO
NasUTbHUKA, HATPETOrO JO TeMIeparyphl xkamna He Bbime 240°C, mpoIonKUTEIbHOCTh KacaHus
OJIHOTO BBIBOJIA HE JOJDKHA MpeBbIIIaTh 3 cekyHJ. MHTepBanm Mexay MmaikaMu COCEIHHX
BBIBOJIOB JIOJDKEH OBITh HE MEHEE 2 CEKYHJI, MEXIY MOBTOPHBIMU MAWKaMH OJHOTO M TOTO XKeE
BbIBOJIa — HE MeHee 30 cexyH .

Temmeparypublii mpoduis TallKh TPUEMHUKOB OECCBUHIIOBBIMH TAaCTaMH  TIPU
aBTOMATH3UPOBAaHHOM MOHTaXXe NpuBeJeH Ha pucyHke Puc.16. CKopocTh OXJaKIACHUS HE
nomxkHa mnpeBbimate 3°C B cexkyHny. ['paduk Ttepmompoduis B ciaydae NpUMEHEHUs
CBUHITOBOCOICPKAIIUX IMACT OYJET aHAJOTUYHBIM 110 BHEITHEMY BUY, HO JUIsl BBIOOpa 3HAYCHUN
TEMIEPAaTypbl U BPEMEHU KaXXJOr0 U3 ITAlOB CJIEAYET PYKOBOJCTBOBATHCS JAOKYMEHTAIUEU
(GupM-1Ipou3BOIUTENEN AJI1 COOTBETCTBYIOIIMX MACT.

[Tpu 1ByCTOpOHHEM MOHTa)KE IJIaT MPUEMHHUKH JIOJKHBI YCTAHABIMBATLCSA HA Ty CTOPOHY,
KOTOpasi MOHTUPYETCS U MAaseTcs B 3aKJIIOYUTEIILHOM IPOXOJE Yepe3 Iedb OIJIaBJICHUS, T.K. B
MPOTUBHOM CIIy4a€ METAIMYEeCKHE DKPaHbI, YCTAHOBJICHHBIC HAa IUIAThl MPUEMHUKOB, MOTYT
OTOPBATHCS OT MECT AWK U YIIaCTh BOBHYTPb ICUH.

Peak: 240+/-0.5°C

Heating Rate;

200°C 2~3°C/sec
Preheat: 150~200°C 25-35sec

e

=

B

<]

o

§

'—

Heating Rate:

5_4°Clsec _ 120~150sec - - 60-80sec

Time (Seconds)

Puc. 16. TemnepaTypHblii npoduib npu naiike NPUEMHUKOB OECBUHIIOBBIMU MTACTaMHU.

IIpu neMoHTa)xe MPUEMHHUKOB C IIJIaThl KOHEYHOI'O U3JEIUs HE JOIYCKAeTCs HarpeBaTh UX
710 Temrieparypsl, npesbimaromieii 250°C, Bpems HaxoxaeHus pu temmepatype Boime 230°C He
nokHO npeBblmath 40 cexyHa. B cimyuyae meperpeBa paGoTOCIIOCOOHOCTh JAEMOHTHPOBAHHBIX
MPUEMHHUKOB MOKET OBITh HapyllIeHa.

H3zpenusi, neMOHTHPOBaHHbIE ¢ SIBHBIMHU CJIe¢IaMH IeperpeBa /MM MeXaHHYECKUX
NOBPeKICHNI, He MOAJIeKAT PEMOHTY WJIM 3aMeHe B PAMKAaX rapaHTUHIHBIX 00513aTeJIbCTB.
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Takike He MOAJIEKAT PEMOHTY WM 3aMeHe B PaMKaX rapaHTHHHBIX 00M13aTeJbLCTB
AE€MOHTHPOBAHHbIE W3/1e/INsl, COCTOSTHHE KOTOPBIX HE MO3BOJISIeT MPOU3BECTH AHAJIM3 HX
padoTocnocoOHOCTH (OTPHIB JOPOKEK WM KOHTAKTHBIX IUIOIIAJA0K, CIBUT KOMIIOHEHTOB
WIK 3KpaHa, W3JIMIIKU NPHNOS HA IUIOIIAJAKAX M/WJIM BbIBOAAX, HE MO3BOJISIIONINE
BCTABUTb M3/leJIHe B TECTOBOE 000PY/10BaHUE).
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3amuTa oT JIEKTPOCTATHYIECKOT O HAIIPAXKECHUA

ArnmnapaTypa HaBHTallMOHHass MOTPEOUTENeH I00abHBIX HABUTALMOHHBIX CITYTHUKOBBIX
cucteM ['JIOHACC, GPS ML8088SE xak B BuAe IIIaT, TaK UM B BHJE HaBHUIallMOHHBIX
npueMHBIX ycTporcTB (mpueMHuKoB) ML8BO088SE sBnsrorcs m3aenusMu, 4yBCTBUTEIBHBIMU K
3IEKTPOCTATUUECKOMY pa3psay.

Ilepen mnpuMeHeHWeM M3AeJHHA  cjelyeT BHMMATEJIbHO O3HAKOMHUTBCH C
TPeOOBAHUSIMH 110 3aIIMUTE OT JIEKTPOCTATHYECKHUX Pa3psia0B!

Amnmapatypa HaBurauvoHnas u npueMHukn MLBO88SE cnaOxeHbl LensMu 3aluThl OT
AJIEKTPOCTATHYECKUX Pa3psIoB, OJHAKO IMPH HecoOmoaeHur TpeboBaHuii 1o pabdore ¢ ESD
YyBCTBUTEIBHBIMH HU3JCIUSMH MOTYT OBITh CTreHEpUPOBAHBI HAIPSDKEHUS, IPEBBIIIAOIINE
BO3MOXXHOCTH 3allUTHBIX Ieneid. Cienyer MMeTh B BHUAY, YTO HANPSDKEHUS CTaTHUYECKOTO
AJIEKTPUYECTBA CUIIBHO 3aBUCUT OT OTHOCUTENIbHOM BiakHOCTH Bo3ayxa (% RH) u marepuanos,
C KOTOPBIMU KOHTAaKTUPYET pabOTHUK.

I[IpumepHbIe 3HAYEHNSI TEHEPUPYEMOT0 CTATHYECKOI0 HATIPSIKEHUsI

BennuuHa HanpsokeHus

HcTounnk reHepupyemMoro HanpsKeHust 10-25% RH 65-90% RH
* [Ipoxon 1o moiy, MOKPHITOMY

— BHUHWIOBOU IUIUTKOMI 6,000V 100V

— KOBpPOM, KOBPOJIMHOM 35,000V 1,500V

—  OOBIYHBIM JIMHOJIEYMOM 12,000V 250V

—  aHTHCTaTUYECKUM JIMHOJICYMOM 100V (max) 20V (max)
*  Pa0oTHuK 3a cTONIOM

— CTaHJApTHOE MOKPHITHE 6000V 100V

— QHTHCTATUYECKOE IMOKPHITHE 50V (max) 10V (max)
*  CTya ¢ IOJIMYPETAHOBBIM CUJIEHUEM 18,000V 1,500V
e Tlonu>THUIIEHOBLIHN MTAKET, B3SATHIA CO CTOJIA 20,000V 1,200V

KpacHbIM BBIIETICHBI 3HAUEHUS HANpsDKEHUH, MpeBBIIANme Bo3MokHOocTH ESD
3aIUTHI U3/1EHUH 110 AHTEHHOMY BBIBOJly, KOPHYHEBBIM — II0 OCTAJIbHBIM BBIBOJAM.

Ecin He wuMeercs TraJbBaHMYECKOTO KOHTaKTa MEXAY JIOKAJIbHBIM 3a3eMJICHUEM
(HampuMep, MOBEPXHOCThIO PabOYero crojia, U3MEPUTENbHBIMU MpUOOpaMHU U T.J.) U LENbIO
3azemiieanst (GND) mevaTHOM mIaTel ¢ YCTAHOBJIEHHBIM MIPUEMHHUKOM, TEPBBIM JIEHCTBUEM TIPH
paboTe ¢ mIaTOi JOJKHO OBITH OpraHU3alMsl TAKOTO COeMHEHMs. 3arpenaeTcs NIpUMEHITh PH
paboTe ¢ MpueMHUKaMU He3a3eMJICHHbIE 000pyI0BaHUE U/WIIN IPUOOPHI.

[lepen moOIKIIOYEHHWEM AHTEHHBI K IMPHEMHHUKY CJleIyeT O00eCledYuTh IOJCOeINHEHHE
3a3eMJISIIOIIET0 KOHTAKTa aHTEHHBI K IJJaT€ KOHEYHOI'0 YCTPOWCTBa W/WIIM MPUEMHHUKA, TO €CTh
HEJONyCTUMO NPUMEHATH pa3beMBbl, y KOTOPBIX BO3MOYKHO KOHTAKTHMPOBAaHHE CHayajla IO
CUTHAJIbHOMY KOHTAaKTY (LIEHTpPaJIbHOM KUJIE), @ TIOTOM I10 3a3eMJISIOLIEMY KOHTAKTy (IKpaHy),
Hanpumep, pazbeMbl Tuna F. Pekomennyercs npumenenue pazbemoB tunos SMA, MMCX u
MOJOOHBIX.

[Ipu xacaHMM aHTEHHOTO BXOJAA CIIEAYET HCKIIOUUTh KOHTAKT C JIIOOBIM 3apsKEHHBIM
u3enueM (Hampumep, KepaMmudeckas aHTeHHa uMeeT eMmKocTh mnpumepHo 10...50md,
KOakcHaJbHBI Kabenb umeerT eMKocTh 50...100 nd/M, masyibHUK MOXKET MMETh €MKOCTh [0
10H® u T.1.). Takke cneayeT ObITh BHUMATEIbHBIMU MPU KOHTAKTE C MaTepuajaMH, KOTOPbIE
MOTYT T€HEpUpOBaTh M/MIM HaKarjuBaTh 3apsia. OueHb XOpoIlue pe3ysbTaThl Mo O60opbde co
CTaTMUYECKUM DJIJIEKTPUYECKUM 3apsJIOM [aeT MPUMEHEHHME 3a3€MJIEHHOTO aHTHUCTaTHYECKOIO
o0opynoBaHusi (KOBpHUKM Ha palOoueMm cTojie, 3a3eMIISIOUIME OpaciieThl, aHTUCTATUYECKHE
nepyaTKy, aHTUCTATHYECKOe MOKPBITHE I0Ja, CHelHaibHas 00yBb) U NMpUMEHEHHE B pabouem
MOMEIIEHUU HOHU3aTOpa BO3/1yXa, OCOOCHHO B 3UMHUH MEPHO/I.
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AnmnapaTtypa HaBUrayMoHHas (IpUeMHHUK) HéZ\ B 1 A

ML8088sE
PykoBozcTBO 110 3KcIyaTayuu 3.4

Ha nr000M 3Tane TpaHCOPTUPOBAHUS, XPAHEHHUS, CKJIAACKONH 00pad0TKH, MOHTAXKA,
IKCILTYATANMHU, T€EMOHTAKA U MPOYUX PAGOT ¢ MPUEMHUKOM JA0KHBI OBITH NMPeINPUHATHI
COOTBETCTBYIOIIIHE MEPbI 3alIIUTHI OT dJIeKTpocTaTudeckux paspsiaon (ESD 3ammura).
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AnmnapaTtypa HaBUrayMoHHas (IpUeMHHUK) HéZ\ E 1 A

ML8088sE
PykoBozcTBO 110 3KcIyaTayuu 3.4

TexHu4eckoe 06c11y)1m13am1e

Anmapatypa HaBHTAallHOHHAasi MOTpe0HWTeNiell  TIJ00AJBHBIX  HABUTANMOHHBIX
cnyTHukoBbIX cucteMm [JIOHACC, GPS ML8088SE nHe Ttpebyer crenuanbHBIX BHJIOB
TEXHHUYECKOTO OOCTYKHBaHUSI.
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Annapartypa HaBUrandoHHasi (IpUeMHHK) |—|éz\ BI1A

ML8088sE
PykoBozcTBO 110 3KcIyaTayuu 3.4

Texkyuwui peMOHT

Anmaparypa HaBUTallHOHHAsi TOTpeOHMTEeN el  IJI00AJBbHBIX HABHIAMOHHBIX
cnyTHukoBbIX cuctreM I'JIOHACC, GPS ML8088SE ne TtpeOyer Tekymiero peMoHTa Npu
COOJNIOZICHUM TIPABUJ OKCIUTyaTallMH, W3JI0XKCHHBIX B HacTtosimeM PD, mpu cobimoneHun
TpeOOBaHUH K yCIOBUSAM DKCIUTyaTaIlH, XPaHEHHS U TpaHCTIOPTUpOBaHUs. [Ipr BOSHUKHOBEHHUU
OTKa30B amnmaparypa HaBHTallMOHHasl TOTpeOUTeJNel IJI00aJbHBIX HABUTAIMOHHBIX
cnyTHukoBbiX cucteM [JIOHACC, GPS MLS8088SE nomkHa OBITH BO3BpalicHa Ha
OPEINPUATHE-U3TOTOBUTENh IS JWATHOCTUKH W TIOCICAYIOIIEr0o peMoHTa. Bosepar
anmaparypbl TOJDKEH OCYIIECTBIIATHCS B HaJIekKalled ymnakoBke (3amuta ot ESD, uckirodeHo
MOBPEKACHUE U3JICTUI MPU MEPEBO3KE W/WIHM 00pabOTKe, MCKIIOUYEHO IMOMNaaHue BIIATH H/WIIN
MIOCTOPOHHUX MPEMETOB Ha/B U3/ ).
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ML8088sE
PykoBozcTBO 110 3KcIyaTayuu 3.4

TpaHcmOpTHpPOBaHUE U XpAaHEHUE

YnakoBaHHbIE KOMILICKTH anmapaTrypbl HABUTAlMOHHOW moTpeduTesieil rjo6ajabHbIX
HABUTAIIMOHHBLIX  cnyTHHKOBBIX cucrem T[JIOHACC, GPS ML8088SE  moryr
TPAHCIIOPTUPOBATHCSI BCEMH BHJAMU TpaHcmopTa Ha pacctosHus 10 20000 kM 6e3 orpaHuydeHus
ckopoctu npu Temmeparypax oT -40°C mo +85°C mpu ux 3amure OT NPSIMOrO BO3JCHCTBUSA
aTMOC(EpPHBIX OCAJKOB W MEXaHHYECKHX TOBPEXKICHUH 10 TNpaBWiIaM, COOTBETCTBYIOUINM
tpeboBanusiMm ['OCT 23088. Cpok xpaHeHUs anmapaTrypbl HABUTAIlHOHHOW MOTpedOHTeN el
rJ100JIbHBIX HABUTaMOHHBIX cHyTHHKOBbIX cucrem IJIOHACC, GPS MLB8088SE =
YIIAKOBKE B OTAINIMBAEMBIX XPAaHWIUIIAX C PETYIUPYEMBbIMH TEMIEPATYpOil OKPYKAIOIIeH Cpeibl
oT +5 10 +35°C 1 OTHOCHUTENIBHOH BIIaXXHOCTBHIO Bo3ayxa 110 80% mnpu temmneparype +25°C — He
menee 10 ner.

TpancopTupoBanue © XpaHEHHE AaNmaparypbl HABUTAllMOHHOW mNoTpeduTeeil
rJ1002JIbHBIX HABUTAHHOHHBIX cyTHHKOBBIX cucteM I'VIOHACC, GPS MLB8088SE nomxuo
OCYIIECTBIIATHCS B Tape, OOECICUMBAMONICH 3aIUTy OT 3jeKTpocraThdeckoro 3apsiaa (ESD
3alUTa).
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