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AHHOTauwunA4

JIaHHBI JNOKYMEHT IpeJHAa3HA4eH JUIA I10JIb30BAaTEJICH anmaparypbl HaBUIALMOHHOM
norpedouTesieil 1j100aJbHBIX HABUTAMOHHBIX cnyTHUKOBBIX cucrem ['JIOHACC, GPS,
GALILEO KL3333 - wmnuorokananpHoro Hapuramuonnoro I'JIOHACC/GPS/GALILEO
MIPUEMHOTO YCTPOMCTBA U COACPIKUT 00IIIee ONTMCAaHNEe, TEXHUYECKUE XapaKTePUCTUKH, YKa3aHUs
M0 MPUMEHEHUIO, TPaBUIa SKCIUTyaTalliy, TPAHCTIOPTUPOBAHUS U XPAHEHUS.
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MepeyeHb NPUHSATbLIX COKpaweHUNn

Hwxe npuBeneH nepedyeHb NPUHATHIX COKPALLECHUN:

KA: KOCMHUYECKHUH armapar

CHC:  cnyTHUKOBas HaBUTallMOHHAs CHUCTEMA

H3: HaBUTallMOHHA 3a7a4da

IK: IIEPCOHAIIBHBIN KOMITBIOTED

o: porpaMmMHOe o0ecredeHne

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

NMEA: mnomxnoe na3zBanume «NMEA 0183», TeKCTOBBII IPOTOKON CBSI3M MOPCKOTO (Kak
NpaBWJIO, HABUTAIMOHHOT0) oOopynoBanus Mexay coboit (National Marine
Electronics Association).
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Obwasda MHPopmMauwnsd

Anmapatypa HaBMrallMOHHasi noTpeduWTesiell  IJ100aJbHBIX  HABHIALMOHHBIX
cnyTHUKOBBIX cucteM (I'HCC) I'NTOHACC, GPS, GALILEO KL3333 (nanee - anmnaparypa)
npeHa3HaueHa sl U3MEPEHUH TeKYIIMX HABUTAIIMOHHBIX IApaMETPOB M OINpPEIeNICHHUs Ha MX
OCHOBE JAaHHBIX O TEKYIIMX 3HAYCHUSIX BPEMEHH U MECTOIOJIOKEHUS [PHEMHHKA
(reorpaduueckue KOOPMHATHI, BBICOTA U CKOPOCTH TBUYKCHUS).

Amnmnaparypa KL3333 nmpencrasisier co6oi HaBUTallMOHHOE pueMHoe yctpoiictBo KL3333,
CMOHTHPOBAaHHOE Ha IUIaTe€ M CHA0)XEHHOE COTJACyIOINIMMHU LEMsMH U pa3beMaMu JUis
MOJIKJIFOUEHUS K anmnapaType Mmojab30BaTes.

Buemmnuii Bua anmaparypsl KL3333 npusenen Ha pucynke 1.

LT
Ly

Puc. 1. Buemnuii Bun anmapatypsl KL3333 (e B macmrade 1:1).

OcHoBOli  anmapaTypbl  CIYXKUT TIpUE€MHOE  HaBuramuoHHoe ycrtpoiictBo CHC
I''TOHACC/GPS/GALILEO KL3333 (manee mo TeKCTy — MPUEMHUK WM MOJYJb), KOTOPOE
IpeIHA3HAYCHO ISl BBIYMCIICHUS] TEKYIIMX 3HA4YCeHWi reorpaduueckux koopauHat (position),
BpeMenu (time) u ckopoctu oobekta (Speed) B peaabHOM MaciiTabe BpeMEHH B aBTOHOMHOM H
T depeHMaIbHOM  peXuMax, (OPMUPOBAHMS CEKYHIHOW METKHM BpEMEHH U OOMEHa C
BHEUIHUM oOopynoBaHueM 1o mnocienosareapHomMy mnopry UART. Ilpunuun nedctBust
IpHUEeMHHUKAa OCHOBAH Ha MapajielIbHOM IpueMe 1 00paboTke 33-Ms U3MEPUTEIbHBIMU KaHaJIaMU
curHanioB HaBuranmoHHbIXx KA KHC I'TTIOHACC B wactotHom nuamazone L1 (CT-kox), GPS na
ygactore L1 (C/A kox) u GALILEO na wacrore El. PesynbraTtsl pemenus H3 BbigaroTcs B
dbopmare coodmenuit NMEA.

Brewnuit Bua npueMHUKa PECTABIIEH Ha puc. 2 u 3.

Puc. 2. Buenmnwuit Bux npruemanka Hapuraimonaoro KL3333 (ae B macmirade 1:1)
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NAVIA

KL3333

Puc. 3. Buemnwuii Bun npuemuuka KL3333 cBepxy u cHusy (He B macmTabe 1:1).

[Ipuemuuk ©HaBuranumonnbli KL3333 (mamee — mnpWeMHHMK) BBIIIOJIHEH HAa OCHOBE
COBPEMEHHOTO  4HWIICeTa  (CHelHMaJM3upoBaHHOTO  Habopa  mukpocxem)  MT3333,
NPEJICTABIISIONICTO CEMEHCTBO TaK HAa3bIBAEMBIX «CHUCTEM HA KPHUCTAILIC IMPOU3BOJCTBA (DUPMBI
Mediatek, mupoBoro mmaepa B 00JIACTH TPOU3BOACTBA MHMKPOCXEM JUIsi HABUTALUU H
MYJIETUMEHIUHBIX CUCTEM.

[TpueMHUKH 00JIAAAOT BBICOKOW YYBCTBUTEIBHOCTHIO, MajbIM 3HEPromnoTpeOIcHHEM |
MaJIbIM BPEMEHEM CTapTa.

[Ipuemuuk umeer 99 kaHanoB JuIsl MOMCKa (3axBara) M 33 KaHaja JUIsl COMPOBOXICHUS
CIyTHUKOBBIX CHUTHAJIOB, YTO IMO3BOJISICT OCYIIECTBIISATH OJHOBPEMECHHBIN IMOWCK CITYTHUKOBBIX
curnanos rpynnupoBok [ JIOHACC u GPS.

[IpueMHHUK TMO3BOJSIET TPUMEHSATH JUIS TEPBUYHOTO IIOMCKA CITYTHHKOBBIX CHTHAJIOB
CHCHHATBHO TIOJATOTOBJICHHYIO HMH()OPMAIUIO, XPAHSIIYIOCS B IaMATH IPUEMHHKA, 4YTO
MO3BOJISIET COKPATHTh BPEMS XOJIOMHOTO CTapTa, a TaKXke, 4YTO CYIIECTBEHHO BaXKHEE,
MPOU3BECTH XOJIOAHBIA CTAapT B YCIOBUAX CJaObIX CHTHAJIOB OT CIYTHUKOB. CrenuanbHas
uH(pOpMAaIUsS MOXET OBITh IOATOTOBJICHA KaK BHEIIHMMH WCTOYHWKAMHU (W TiepelaHa Ha
MPUEMHUK TI0 KaHallaM CBsI3M), TaK U CaMOCTOSITENIbHO MPHUEMHUKOM. B mocienneM ciyyae He
TpedyeTcs MonyyeHrne Kakoi-1m0o JOMOHUTEIbHON HH(OPMAITUK OT BHEIIHUX MCTOYHHUKOB.

[TpreMHHUK MMeeT BCTPOCHHBIE CPE/ICTBA MOJABICHH ITOMEX, YTO MO3BOJIIET €My paboTaTh
B YCJIOBUSIX CJIOKHOM ITOMEXOBOM 00CTaHOBKHU.

VYmpasnenue paboTo MpHEMHHKa OCYIIECTBISETCS MpHu momouru creruanbHbix NMEA —
IMOJO0HBIX KOMAH/I.

[TpuemHuK ocHalIeH nmocneaoBarenbHbIM mopToMm UART.

Hns  o3nakomsieHust ¢ paboroit mpuemHukoB KL3333  Bemryckaercs  «Ilmara
nemoHcTpanronHas KL3333».

[Tnara nemonctpammonHas KL3333 mpencraBnser coOOW TMONHBIA aHAIOT anmapaTrypsl
HABUTAMOHHON mOTpeduTeN el r100aJbHBIX HABHUTAIMOHHBIX CHYTHHUKOBBIX CHCTEM
IF'JTIOHACC, GPS KL3333, mpuBenenHoit Ha pucyHke 1. OmmcaHue TUIaThl HAaXOAWUTCS B
nokymente «Jlemo mmata KL3333 PO v1_0.pdfy. [Tnata moxet noaxittouarbes k [TK nmm nuaHOMy
000pyIOBaHUIO /ISl aHaJIM3a paboTHI MPHEMHHUKA.

IIpumeuyanue. B npuemnukax KL3333 ¢ narakogom (mepsbie Tpu HUGPH CEPUITHOTO
HOMepa) 503 pabora curHaia MeTku BpeMeHu PPS He rapanTupyeTtcs.
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MHdpopmMauyuma aAnsga 3akKkasa

Arnmaparypa HaBUTAIIMOHHAsI TOTPEOUTENCH MI00ATbHBIX HABUTAIIMOHHBIX CITYTHHKOBBIX
cucreMm (THCC) I'NNTIOHACC, GPS, GALILEO KL3333 — KL3333-DEMO

[Tnara nemoHcTpanmoHHas mpueMHuka Hapuranuonnoro KL3333 — KL3333-DEMO

[Tpuemuuk HaBuramuonnsii KL3333 — KL3333
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TexXHMYecKUe

HA S A

X a pmxuepHNLRBAS K 1

ITapametp 3HayeHue
KonndecTBO KaHaIOB COMPOBOXKACHUSI 33

KonnuecTBo KaHanoB 3axBara 99

Yacrorusli auanazon GPS, MI'nt 1575,42 +£0,5
Yacrotusiii auanazon I JIOHACC, MI'n 1597,5...1605,9
[MorpenrHocTs onpezeaeHus KOOpAUHAT, He Ooee, M 3 B IIaHe
(-130nbwm, 24 yaca cratuka, 50%) 4 1o BBICOTE
[NorpemHocTs onpeaeneHus MIAHOBOK CKOPOCTH, He Ooiee, 0,05

M/c

[TorpentHocTs CHHXPOHU3ALNH CEKYHIHOM CEeTKH BpeMeHH K | +20

mkanaMm Bpemenu GPS, 'JIOHACC, UTC, UTC(SU), e
Ooitee, HC

Cpennee BpeMs 10 IEPBOTO MECTO OIPENEIEHU, IPU
ypoBHe curHazia -130abm, ¢

28 XOJOAHBIN CTApT
26 TerbIi cTapT

1 ropsamii crapt

1 TOBTOpHBIH 3axXBaT

UyBCTBUTENLHOCTH 110 0OHAPYKEHHIO, HE XYKe, 1BbM

-148 xonoaHbIHA CTapT
-148 Terbiii cTapT
-160 ropsuwmii crapt

[IporHo3upoBanue CIyTHUKOBOW 0OCTaHOBKH, CYTOK

7, 15, 30 — BHEIIHNIA UCTOYHUK JAHHBIX

UyBCTBUTEIBHOCTD IO CIEKEHUIO, HABUTAIIMOHHAS 3a/1a4a HEe
peleHa, 1bm

-165

UyBCTBUTENBHOCTD IO CIEKEHUIO, HABUTAIIMOHHAs 3a/1a4a
penieHa, 1bm

-163 B cratuke
-158 B nuHamuke

Cucrema Imo1aBiaeHHS ITIOMeEX

12-yacTOTHBIN OJABUTEINH, BCTPOCHHBIH

Temn BbIIauM BBIXOJAHBIX JAHHBIX, CCKYH]T 0,2...255
Junamuka, yCKOpeHue, g 3
He Ooree CKOPOCTh U3MEHEHUS 1
yCcKopeHwus, g/c
MaxkcuManbHas CKOPOCTbh, M/C 515
MakcumainbHas BBICOTa, M 18000
BreruncnurensHoe sapo ARM7
WuTepdetic oomeHa UART 2,8B LVCMOS
[lapameTrpsl ceKyHTHON YpOBEHBb 2,8B LVCMOS

MCTKHU BPEMCHU JJIUTCIIBHOCTH, MC

1 mo ymonmuaHuto (HacTpamBaeTCs)

OCHOBHOE HaIlpsDKEHUE MUTaHus, B

2,8...42

PesepBHOE HanpsbkeHue nuranvs, B

2,3...4,2

YpoBeHb 3KpaH

4yBCTBUTENBHOCTH K ESD | ocTanbHbBIE BRIBOJIBI
o |IEC 61000-4-2

3 (8kV Bo3my1IHBI pa3psi)
1 (2kV Bo3myIIHBIN pa3psi)

Tox moTpebnenwus mo 1ienu 3,3B, TUNOBOH, MA nouck 34 ('JIOHACC+GPS)
nouck 24 (GPS)
ciexenune 26 (I'JIOHACC+GPS)
ciexenne 20 (GPS)

Tok motpebiieHus Mo 1eny BHEIIHEW pe3epBHOH Oarapen, 7

THUIIOBOM, MKA

Pa3meps! (amHa X mIMpUHA X BBICOTA), MM® 10,1x9,7x2,0

Macca, He Oomee, T 1,0

Juanazon padounx Temmneparyp, °C -40...+85
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HA S A

TexXHMWYeu KmeeT ponor nmnyeckKkmwume

HaBUT AaLMWOHHOM

HanmenoBanmne XapaKTEPUCTUKHU

3HaueHUe XapaKTePUCTUKU

Ucnonaenue KL3333

YacroTHbI nuamazod, MI g

L1-1575,42 = 0,5(GPS)
ot 1597,5 10 1605,9 (IJIOHACC)

KonngecTBO KaHAI0B

33 conpoBOXKIEHUE

99 3axBar
[Ipenens JIOTyCKaeMOM UHCTPYMEHTAIbHON 13
NOTPEIIHOCTH ONPEJEIICHNs KOOPAUHAT B IIJIaHE, M
[Ipenemns JIOTyCKaeMOM WHCTPYMEHTAIbHON
NOTPEIIHOCTH  OmpeAeieHust  ckopoctu  (mpH + 0,05

CKOpocTsX 110 515 m/c), M/c

[Monnepxka pexxuma audQepeHnaTbHON KOPPEKIHH,
UCTOYHUKHU CUTHAJIA

SBAS (WAAS, EGNOS)

Cucremsbl KOOpAMWHAT

WGS-84, TOKYO MEAN, OSGB

®dopMaT HaBUTAIMOHHBIX COOOIIICHUI

NMEA 0183 v4.1

Hab6op cooOmienuit

GPGGA, GNGLL, GNGSA, GPGSV,
GLGSV, GNRMC, GPVTG, GPZDA

Junanazon pabounx Temnepatyp, °C

ot munyc 40 no 85

[TukoBoe ynapHOE YCKOPEHHME MEXAHWYECKUX YyJapOB 150

MHOTOKpPAaTHOTO JIEUCTBUS MPU JUIUTEIbHOCTA OT 10

Mc, M/c?

AMIIIUTYAa BUOPOYCKOPEHUS B TMANa30HE YacTOT OT 100

20 10 1000 T'my, m/c?

Hanpsokenue nuranus, B:  BHemmHee 5 (USB)
BHYTpCHHEE; 3,3
OCHOBHOE€; oT 2,8 10 4,2
pe3epBHOE oT 2,6 10 4,2

TumoBass cwia TOKa, TMOTPEOIIEMOro OT IENHu 50 (3axBar)

BHEIIHEro nuTanus (1o HanpspkeHuto 5SB), MA

36 (cnexxeHue)

Pa3bemsbl 115 HOAKITIOUEHMS
aHTCHHA
uHTepdeiic 1 nTuTaHue

SMA-JR
USB-B

["aGaputHbie pa3Mepsl (ATUHA X MIMPUHA X BBICOTA),
MM, He OoJee:

60x35x12 — Ge3 pa3bemMoB
75x35x18 — ¢ pazpemamu

Macca, r, He 6onee

28

10

XapakTepucrTu
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Fradapwuwntpmoc o e AMHUT eNbHbe pas3lud3Bol npunem
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Puc.4. T'abaputHo-nipucoeuHUTEIbHBIE pasMepsl mpueMHuka KL3333. MeTka nepBoro
BBIBO/Ia BHINOJIHEHA B BUJIE YETHOM TOUKM HA HakJeiike (JIEBbII HUKHUM yron).
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PekomMeHAOBaHHOEe nogagom™iploekiL3B@3c a o

PexomennoBanHoe mocagouHoe MecTo s ycraHoBkum KL3333 Ha mnedatHyro miaty
10JIb30BaTEIsI IPUBEICHO HA pUCYHKE. 5. Bce pasMephl: B MIJUTUMETPAX.

9,7

0,7
0,8

1,1

10,1

OO A A
INININININjEEER

0,65

1,0 0.8

Puc.5. Pexomenmyemoe nocagounoe mecto (footprint) mis ycTaHOBKHM pUEMHHUKA
KL3333.
[Tox Moxyem He MOITyCcKaeTcs MPOBEACHUE CUTHAIBHBIX Iernei. PekoMeHryercst cBoOOHOE
MECTO TOJI MOyJieM 3anoiHUTh nmonuronom GND.

12
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Ha 3 HaueHWWe nepbMBeOVIHHAER3E3

4 18

17

—

16
15
14
13
12

11
10

© o ~N O o W N

Puc.6. Pacnionoxenue u Hymepanus BeiBooB (pads pattern) npuemunka KL3333. Bua
cBepxy. Homepa BBIBOZIOB M MapKHpPOBKA MEPBOTO BBIBO/IA MIOKA3aHbI YCIOBHO.

Onucanue curLajia Tun Homep koHTakTa Oo6o3Hauenne
Bxoj aHTeHHBI Analog 11 IN_RF
OO0111ii BLICOKOYAaCTOTHON YacTH Power 10, 12 RF GND
[Muranue +3,3B Power 8 V_IN
[Tutanue nenu pesepBHOM Oatapen | Power 6 V_RTC
OO6uwmit nugpoBoit yactu Power 1 GND
Beixoq UART (NMEA) Out 2 X
Bxoxg UART (NMEA) In 3 RX
Curnan METKM BpeMEHHU Out 4 PPS
AnmapatHblit coOpoc In 9 /Reset
He nmoaxiroueno --- 5,7,13, 14, 15,16, 17,18 | NC

IIpumeuanue. B npuemunkax KL3333 ¢ garakonom (mepBbie Tpu LU PHI CEpPUHHOTO HOMEPA)
503 pabora curnana PPS He rapanTupyercs.

13
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TnnoBasda cxemMa meEmemMmam&I8N A

M1 KL3333
Microcontroller 1 18
ReD1 | _UART_Tx NMEA Out 2 %’?D mg 17
. UART Rx NMEA In 3 16
(optional) TxD1 1PPS Out RX NC
In ! 4 | pps NG -
(optional) Out éRNEDSETI” =1 NC NG M4
GND 6 | v _RTC GND —%
<4 NC RF GND : :
8 {v N IN RF 11__Microstrip 50 Ohm /;)
21 RST RF GND (10 M\
= RF-CONN
+Vbat RTC
+3.3V main
GND
S
c1* ——=c2* —=cC3"
15uF | 1uF 1uF
;
Puc.7. TunoBas cxema BriroueHus npuemunka KL3333 ¢ nepenaueii nanasix NMEA
mo UART.

Ha pucynke 7 mpuBeneHa TumoBas cxema BiimoueHust npuemHuka KL3333 c¢ mepenaueit
nanHeix NMEA o kananmy UART.

Hanpspxenne nutanus monynst Ve = 2,8...4,2 B monaeTcs Ha KOHTAKTHYIO TUIOIIAJIKY 8
(V_IN). Ha cxeme moak/IroueHus JaHHas nenb ooo3nauena + 3.3 V main.

Hanpspxenne ot pe3epBHOi 6aTapen B auanazoHe Vpat = 2,0...4,2 B 10mkHO OBITH MOAAHO
Ha KoHTakTHY!O miomaaky 6 (V_RTC). Ha cxeme moakiroueHus JaHHas 1erb 0003HaueHa +Vbat
RTC. Pexomenayercsi moanep>KuBaTh Vpat MOCTOSIHHO IS OOecTiedeHus paboThl BCTPOSHHBIX
YacoB U MaMsITH MOIYJISL.

AnTeHHaA (aKTHUBHAsI WM MaccuBHas) mojakimodaercs k kontakty 11 (IN_RF). Ha cxeme
MOJIKIIIOUEHUS] aHTEHHBIH pa3zbeM oOo3HadeH J1. IlpoBoanuk, coemunstonmii 11 KoHTakT
NpUEeMHHKA U aHTEHHY, TOJDKEH OBITh BBIIIOJIHEH B BHJIE MUKPOIIOJIOCKOBOW JIMHUU C BOJHOBBIM
conpotuBieHreM 50 Om. Konraktel 10 u 12 (RF GND) moxysst npencTaBisiioT coOoii 1emnb
BBICOKOYACTOTHOM «3emuin» s KoHTakTa 11 (Ha cxeMe yCIIOBHO OOO3HAY€HBI CHMBOJIOM
«3allITPUXOBaHHOW» 3emin). [luTaHWe Ha aKTUBHYI aHTEHHY /U1 MpHeMa CUTHAOB OT
CIyTHUKOB IIOJIa€TCSl 4epe3 BCTPOEHHBbIE ILEenu Moayis. B ciydae nmpuUMeHEHMsl aKTUBHOMU
AHTEHHBI CJIeyeT NPeAyCMOTPETh COOTBETCTBYIOIIME HarPy304YHbIE XapaKTePUCTUKU UCTOUHUKA
MTUTAHUS MOIYIISA.

s mepesamycka (cOpoca) BCTPOEHHOTO MPOTPaMMHOTO 0OecreueHUs NpPUEeMHHKA
npenanasHaueH curHad/RST (BeiBog 9). Eciu B mpubope mosb3oBaresst JaHHBIM CHUTHAT HE
MIPUMEHSIETCS, TO BBIBOJ 9 He ClielyeT MOAKII0YaTh HU K KaKUM LEMsM (OCTaBUTh «B BOIYXE)).

BrixomHol curHan B Buje mnocienoBaTeabHOCTH cooOmieHuin NMEA Bwimaercs uepes
nocnenoBarenbHblil TOpT UART (curnan TX mmomaska 2, curnan RX mnomanka 3). Ha nanaom
nopte coobmenuss NMEA mpuCyTCTBYIOT B COCTOSTHMH 3aBOJICKOW MOCTaBKU. DTH CUTHAJBI HA
cxeme obo3zHauensl UART TX NMEA u UART Rx NMEA cooTBeTcTBeHHO.

HacTtpoiika ckopoctu oOMeHa 1o nocienoBatenbHoMy nopty UART, BeIOOp rpynnupoBok
cnytHukoB ['JIOHACC, I'TTIOHACC/GPS umn GPS u nmpoune yCTaHOBKM BBINOJHSIOTCS TMPU
MTOMOIIX TTOJa49¥ Ha MOAYJb crielnaabHbIX NMEA-1mo100HBIX COOOTICHMIA.

Curnan metku BpemeHu PPS BriBeneH Ha KOHTAakT 4. DTOT CHUTHA MOXKET MPUMEHSITHCS
anmnapatrypoil morpeOuTenst Ajs OCYUIECTBIEHHMS TOYHOM NPUBSI3KM BpeMeHH mpubopa K
crangaptHoMy Bpemenu UTC. Ha cxeme MOAKIIOYEHHS 3TOT BBIXOJHOW CHUTHall 00O3HA4YeH
1PPS Out.

14



AnnapaTypa HaBUTralMOHHasA (IPUEMHUK) HCA B 1 A

KL3333
PykoBozcTBO o 3kcryataguu 1.1

IHerb GND (OOmmmit) (konTakt 1) momkna ObITh momkimtoueHa K e GND (OOGmimin)
KOHEYHOT'O yCTPOWCTBA, B KOTOPOM MIPUMEHSICTCS MOIYIIb.

Ilemt GND u RF GND (Ha cxeme 0003HauYCHA «3alITPUXOBAHHOMN 3eMJIei») 00beIMHEHBI
BHYTPH MOJIYJISI U HE IOJDKHBI UMETh CBSI3H JPYT C APYTOM BHE MOJYJISl BO H30€KaHUE CHIDKECHUS
KayecTBa IpUeMa CUTHAJIOB OT aHTEHHBI.

Buumanue! IIpu pabore mnpueMHMKAa € HUCTOYHHUKOM CHUTHANA, WMEIONIUM HHU3KOE
BBIXOJHO€ COMNPOTHUBIICHHE [0 IOCTOSHHOMY TOKY, CJIEIyeT IOCTaBUTh pa3JeiUTeIbHBIN
KOHJICHCATOP B Pa3pblB MUKPOIOJIOCKOBOW JIMHUH. B IPOTUBHOM ciTydae BO3MOXKHBI IIEperpy3Ka
[0 TOKY UCTOYHHKA CUTHAJIA W/WUJIHM MEePEerpeB MPUEMHUKA, YTO MOKET MPUBECTH K COKPALICHUIO
CpOKa CITyXOBHI.

Ipumeuanue. B npuemnankax KL3333 ¢ gatakoaom (riepBbie Tpy UQPPHI CEPUITHOTO
HoMepa) 503 pabota curnana PPS ne rapantupyercs.
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Annapatypa HaBUralMOHHasi (IPUEMHHUK) |—|éz\ B l/l A

KL3333
PykoBozcTBO o 3kcryataguu 1.1

OQHeprocbeperawwmne pexwunmMbl

Baxweiieli 0cOOEHHOCThIO HAaBUTALIMOHHBIX MOJYJIEH, COOpaHHBIX Ha 0a3e vuIcera
Mediatek MT3333, sBisieTcst HX SKOHOMHUYHOCTE 110 ntuTanuio. Tak, Ha koner 2014 roga unrncer
MT3333 ocraercss caMblM SKOHOMHYHBIM M THOKMM B IUIaHE SHEPromnoTpeOIeHUs M3 BCEX
CEpUIHO BBITyCKAOIMUXCS 4YUTiCeTOB. COOTBETCTBEHHO, MOJYJIW Ha OCHOBE ITOTO YHIICETa
JUIUPYIOT 110 SHEPTO-3KOHOMHYHOCTH.

Hanee B Tekcre <*CS> o3HauaeT KOHTPOJBHYIO CYMMY COOOIIEHUS, IMpeaBapsIeMyro
cuMBojioM *. TTocie aToro cnenyrot cuMmBoiibl <KCR><LF>, 3apepmaromme KoMmaHmy.

B mpumepax ¢pparment <*CS> He ykazbIBaeTCs A7 YIPOIIECHHUS BOCTIPUSTHSL.

. .a {dGryRoa
PexxumM sHeprocOepekeHusi ¢ TOK MOTpeOsieHus], He mpeBbimatoneM 350MkA. Bxox mo
KOMaH i€, BBIXO/I 10 TIprueMy Jro0oro OaiTa.
$PMTK161,0<*CS>
Komanna Bxona B pexxum Standby:
$PMTK161,0
OTBeT Ha KOMaHY:
$PMTKO001,161,3
Komanna Beixona u3 pexuma Standby:
Jlro6oii Gaitt

Backup

Pexxum sHeprocOepexeHnss C TOK MOTpeOJeHus, He MpeBbimaromuM 25MKA. Bxox mo
KOMaH/I€, BBIXOJI IO UICTEUECHHUIO 33JJaHHOTO BPEMEHHU.
$PMTK?291,7,0,RTCWakeup,1<*CS>

MakcumansHoe 3Hadenne RTCWakeup cocrasmsier 518 400 000 mumrcekyHa (6 aHE#H)
Komanna Bxona B pexxum Backup

$PMTK?291,7,0,10000,1
OTBeT Ha KOMaHY:

$PMTKO001,291,3
Komanna Beixona u3 pexxuma Backup

He tpeGyercs, Borxoa yepe3 10000mc (10c)

> ca h o~ -+rﬁ‘Qg (‘Perigdm

Pexum sHeprocOepexeHus ¢ TOKOM HOTpeOseHusi, He mpeBblmaomuM 350MKA uiu
25MKA (B 3aBHCHMMOCTH OT YCTaHOBOK). Pacmupenue pexkumoB Standby u Backup mo
aBTOMATHYECKOT'O TOBTOPEHUS LIUKJIIOB.

PMTK?223, SV, SNR, Extension Threshold, Extension Gap

SV =1 KonnuecTBo ClyTHUKOB, TpeOyromux ooHoBieHus apemepun (1...4)

SNR = 30 CooTtHomieHre cUrHan-ryM i ctapta ooHoBienus sgemepun (25...30)

Extension threshold = 180,000 msec. Y anuHeHre BpeMeHH paboThl /it OOHOBIICHHS deMepu
(40000...180000)

Extension gap = 60,000 msec. Bpemst Mex1y ABYMs TIOC/I€I0BATEIbHBIMUA OOHOBICHUSIMU
ademepun (0...3600000)

PMTK?225, Type, Run Time, Sleep Time, Second Run Time, Second Sleep Time

Type = 1 (1 ans «periodic backup»; 2 nus «periodic standby»)

‘0’: CtaHapTHBIN pexxuM
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KL3333
PykoBozcTBO o 3kcryataguu 1.1

‘1’: Pesxum Periodc backup
‘2:> Pexxum Periodic standby
‘4’: Pesxkum Perpetual backup (mempepsiBHBIif)
‘8”: Pexxum AlwaysLocateTM standby
‘9’: Peskum AlwaysLocateTM backup
Run time = 3,000mc. Bpemst paboThI pH HAIMYUY HABUTAILIMOHHOTO PEIICHHSI.
‘0’: OTKII0YEHO
>1000mc: Bxinroueno
Jonyctumeie 3nauenus: 1000...2047000mc
Sleep time = 12,000mc. Bpemsi cHa npy HAJIMYMY HABUTAIIMOHHOTO PEIICHHUS.
‘0’: OTKII0YEHO
>1000mc: Bxinroueno
Jomnyctumeie 3nauenus: 1000...2047000mc
Second run time = 18,000mc. Bpemst paboThI TIpU OTCYTCTBHM HABUTALIMOHHOTO PEIICHUSI.
‘0’: OTKII0YEHO
>1000mc: Bxiroueno
Honyctumbie 3Hauenus: 1000...2047000mc
JlomkHO OBITH OObIIE, ueM Run time
Second sleep time = 72,000mc. Bpemst paboThI IPH OTCYTCTBUN HABUTAIHOHHOTO PEIICHUSI.
‘0’: OTKIIIOYEHO
>1000Mmc: BriroueHo
Honycrumeie 3Hauerns: 1000...2047000mc
JlommkHO OBITE GoJbIe, uem Sleep time
Ecim Bpems cHa ycTaHOBJICHO OosbIe, yeM 2047¢, IpUeMHUK He OY/eT IePeBE/ICH B COCTOSTHUE
MOHMKEHHOTO YHEPrONOTPEOICHUSI.
[lepen BxitOUEHHEM MIIM U3MEHEHHEM ITAPaMETPOB PEKMMa PEKOMEHTIYETCs TI0JaTh

KOMaHAy Ha cOpoc mapaMeTpoB MEPHOINIECKOro peskuMa «CTaHIapPTHBIN PexKIM.
PMTK225,0

IIpumepsr:
Ilepuoauyeckne pesKUMbI
Pexxum Periodic Backup
PMTK225,0
PMTK?223,1,25,180000,60000
PMTK225,1,3000,12000,18000,72000
Pexxum Periodic Standby
PMTK225,0
PMTK223,1,25,180000,60000
PMTK?225,2,3000,12000,18000,72000
Pexxum AlwaysLocate Standby
PMTK225,0
PMTK225,8
Pexxum AlwaysLocate Backup
PMTK225,0
PMTK225,9
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AnnapaTypa HaBUTralMOHHasA (IPUEMHUK) HéZ\ B 1 A

KL3333
PykoBozcTBO o 3kcryataguu 1.1

PaboTtTa npuemMHuka B AundphepeHUManbHOM

JuddepeHnnanbHplii peKUM TpeAHAa3HAYECH Ui CYHIECTBEHHOTO MOBBIIMICHUS TOYHOCTHU
OTIpPENICIICHUs] MECTOIOJIOKEHHSI IPUEMHHKOM. DTO TMOBBIIICHUE TOYHOCTU JTOCTUTACTCS 33 CUET
UCIOJIb30BaHUE TIONPABOK, MepenaBacMbix crnytHukamu SBAS (WAAS, EGNOS, MSAS,
GAGAN):

BKITIOYHTH B IIPUEMHHKE PEIKUM IOMCKA CITyTHUKOB U (EpEeHIIUATEHON KOPPEKIIHH:
$PMTK313,1*2E<CR><LF>
A Brmounts B npremunke «SBAS) Kak HCTOYHHK KOPPEKTHPYIOLIEH HHQOPMALIUN:
$PMTK301,1*2D<CR><LF>
A y6enuthes, UTO MPUEMHMK YUNTHIBACT KOPPEKTUPYIOIIMI CHIHAI
IIpu padore npueMHuka B (¢ depenuuanbHom pe:xxume B coodmennu SGPGGA noae

GPSQual 6yaer umeTsh 3HaYeHHE 2.

18
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AnnapaTypa HaBUTralMOHHasA (IPUEMHUK) HCA B 1 A

KL3333
PykoBozcTBO o 3kcryataguu 1.1

YNnpaBneHne NpPpUEMHUKOM

VYrpasnenue paboTOi NPUEMHUKA OCYHISCTBISICTCS KaK IMPU IMOMOIIM annapaTHBIX
CPEICTB, TaK U MPHU MOMOILU CHEIHATbHBIX KOMaH/I, 10/IaBa€MbIX Ha MPUEMHUK.

s mpuBeeHUS BCTPOSHHOTO IMPOTPAMMHOIO OOECTCUeHUs TMPUEMHUKAa B HCXOIHOE
cocTosiHME (TIepe3amycka) TpUMEHseTCs KOMaHJa ammapaTHoro rmepesamycka (cOpoca),
nojaBaeMasi Ha crenuaibHbi BXog /RST. B MoMeHT BkitoueHus (MOJa4u MUTAHUS) JaHHAs
KOMaH/ia BbIpa0aThIBAE€TCS aBTOMATUYECKU BCTPOEHHBIMU y3iaMu mpuemHuka. [lonb3oBarens B
CBOIO OUYEpe/Ib MOXKET MOJaTh KOMAHTy allllapaTHOTO Nepe3amycKa B HyKHBIHN 111 HETO MOMEHT.

s ynpaBiieHus: MPOrpaMMHBIMHE peXKUMaMHU U IapaMeTpaMu MpUEeMHHUKa MpelHa3HauYeH
Habop cnenmanbHbIX KoMaHa, umeromuii NMEA-nono6ubiit popma. Komanapl nogarorcs Ha
Bxoa RX. Onucanue xomanyg npuBeaeHo B nokymeHTe «Habop NMEA koMaHI nmpreMHUKOB
KL3333 u SL3333.pdf» (akryanbHas Bepcus JOCTyIHA Ui pa3pabOTUYMKOB IO 3aIpocy).
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KL3333
PykoBozcTBO o 3kcryataguu 1.1

MOHT aXx

[Mpuemuukn KL3333 pa3paboraHbl Kak HM3AenMs, NpEAHA3HAYCHHbIE JUIS YCTAaHOBKH Ha
m1aTel KOHeUHOTO ycrpoiicTBa (OEM uznenus).

[MpuemarKy pa3paboTaHbl UIsl 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 py4HOM MOHTaXe CleqyeT MNPOU3BOAUTH NailKy MpH MOMOLIM 3a3€MJIEHHOTO
NasuTbHUKA, HATPETOrO JI0 TeMIeparypsl xana He Bbime 240°C, mpoIonKUTEIbHOCTh KacaHus
OJIHOTO BBIBOJIA HE JOJDKHA MpeBbIIIaTh 3 cekyHJ. MHTepBanm Mexay MmaikaMu COCEIHHX
BBIBOJIOB JIOJDKEH OBITh HE MEHEE 2 CEKYHJI, MEXIYy MOBTOPHBIMU MalKaMH OJHOTO M TOTO K€
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 BHUY, HO JUISl BEIOOpa 3HAYCHUI
TEMIEPAaTypbl U BPEMEHU KaXXJOr0 U3 ITAlOB CJIEAYET PYKOBOJCTBOBATHCS JAOKYMEHTAIUEU
(GupM-1Ipou3BOIUTENEN AJI1 COOTBETCTBYIOIIMX MACT.

[Tpu 1BYCTOPOHHEM MOHTaXKE IJIAT IPUEMHHUKH JIOJKHBI YCTAHABIMBATHCS HA TY CTOPOHY,
KOTOpasi MOHTUPYETCS U MaseTcs 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.

Tewperature [ C]

240°C Max.
—> < 10=1s
235+£5°C. N
\
200°C
\
150=10°C \
\ — <—30=10s
— = 90=30s

Time [sec.]

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

IIpu neMoHTa)xe MPUEMHUKOB C IIJIaThl KOHEYHOT'O U3JEIHUs HE JOIyCKAaeTC s HarpeBaTh UX
710 TeMrieparypsl, npeBbimaronieii 250°C, Bpems HaxoxaeHus pu temmepatype Boime 230°C He
nokHO npeBblmath 40 cexkyHa. B cimyuyae meperpeBa paGoTOCIIOCOOHOCTh JAEMOHTHPOBAHHBIX
MPUEMHHUKOB MOKET OBITh HapyllIeHa.

H3zpenusi, AeMOHTHPOBaHHbIE ¢ SIBHBIMHU CJI¢IaMH IeperpeBa /MM MeXaHHYECKUX
MOBPEKICHUI, He MOAJIEKAT PEMOHTY WM 3aMeHe B PAMKAaX rapaHTHHHBIX 005132Te/IbCTB.
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Takike He MOAJIEKAT PEMOHTY WM 3aMeHe B pPaMKaX rapaHTHHBIX 00513aTeIbCTB
AE€MOHTHPOBAHHbIE W3/IeJIUsl, COCTOSIHUE KOTOPbIX He MO3BOJIsIeT NMPOM3BECTH AHAJIU3 HX
PadoTOCIOCOOHOCTH (OTPHIB JIOPOKEK WJIH KOHTAKTHBIX IUIOIIAJO0K, CABHI KOMIIOHEHTOB
WIK 3KpaHa, W3JIMIIKUH NPHNOS HAa IUIOIIAJAKAX M/WJIM BbIBOJAAX, He IMO3BOJIAIOIIUE
BCTaBUTb H3/Ie/IHe B TECTOBOE 000pY10BaHue).
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KL3333
PykoBozcTBO o 3kcryataguu 1.1

S3awmnmTta OT B3NeKTpoCTaTMUYEeCKOro HanmnpsxXEe

Arnmaparypa HaBUTAIIMOHHAs MOTpeOuTeNnel rimo0aabHBIX HABUTAIIMOHHBIX CITYTHUKOBBIX
cucteM ['JTOHACC, GPS KL3333 kak B Buje IIaT, TaKk ¥ B BUJE HABUTAIIMOHHBIX NMPUEMHBIX
ycrpoiictB  (mpuemHukoB) KL3333  sBnstoTcs  M3ACTUSMH,  UYBCTBUTCIBHBIMH K
ANEKTPOCTATHYECKOMY Pa3psLy.

Ilepen mnpuMeHeHMeM WU3JAeJHH  cjieAyeT BHUMATEJIbHO O3HAKOMHTBCS C
TPeOOBAHUSIMH 110 3aIIMUTE OT JIEKTPOCTATHYECKHUX Pa3psia0B!

Amnmapatypa HaBuranuonHas u npueMHUKH KL3333 cHaOxeHbl HEMsIMH 3alIUThl OT
AJIEKTPOCTATHYECKUX Pa3psIoB, OJHAKO IMPH HecoOmoaeHur TpeboBaHuii 1o pabdore ¢ ESD
YYBCTBUTEIHHBIMUA M3JEIUSIMA MOTYT OBITh CTCHEPHUPOBAHBI HANPSDKEHUS, MPEBHIIIAIONINE
BO3MOXKHOCTH 3alIUTHBIX meneil. Cienyer MMeTh B BHIY, YTO HAIMPSDKEHHUS CTAaTHYECKOTO
AJIEKTPUYECTBA CUJIBHO 3aBUCUT OT OTHOCUTENIbHOM BiakHOCTH Bo3ayxa (% RH) n marepuanos,
C KOTOPBIMU KOHTAaKTUPYET PaOOTHUK.

[IpuMepHbIe 3HAYEHHUSI TEHEPHPYEMOT0 CTATHYECKOT0 HATIPSIKEHUSI

Bennuuna HanpsokeHUs 10-25% RH 65-90% RH
A TIpoxox o momny, moxpsIToMmy
I BHHHWJIOBOMU IUIUTKOMN 6,000V 100V
I KOBpOM, KOBPOJIMHOM 35,000V 1,500V
I OOBIYHBIM JTUHOJIEYMOM 12,000V 250V
I aHTHCTaTHYECKUM JIMHOJICYMOM 100V (max) 20V (max)
A Pabornux 3a cronom
T cTraHIapTHOE MOKPHITHE 6000V 100V
I aHTHUCTaTHYECKOE IMOKPHITHE 50V (max) 10V (max)
A Cryn ¢ nomryperanoBeM cunenuem 18,000V 1,500V
A TlonusTuieHOBBI MaKeT, B3ATHIH CO CTONA 20,000V 1,200V
KpacHbIM BbIZICJICHBI 3HAYCHHUS HANPSHKEHUE, MPeBbIAONMe Bo3MokHOCTH ESD
3alIUThl M3JICUNA TI0 BO3AYIIHOMY MpPOOOK Ha JKpaH NPUEMHHKA, KOPHYHEBBIM — IIO

OCTJIbHBIM BBIBOJIAM.

Ecniu He wuMeercss ralbBaHMYECKOIO KOHTAaKTa MEXAY JIOKAJbHBIM 3a3eMJICHUEM
(HampuMep, MOBEPXHOCTHIO pabOYero CToyia, U3MEPUTEIBHBIMU MPUOOpAaMU M T.J.) U LEIMbIO
3azemiieHust (GND) mevaTHO# MIaThl ¢ YCTAaHOBJIEHHBIM MTPUEMHUKOM, TIEPBBIM JACHCTBHEM MPH
paboTe ¢ TIaToi 10JKHO ObITh OpraHU3allks TAKOIO COEIMHEHUs. 3alpeliaeTcsl IPUMEHAITh MPU
paboTe ¢ MprueMHUKaMH He3a3eMJICHHbBIE 000PYI0BaHHE U/UII IPUOOPHI.

[lepen monkitoueHHMEM aHTEHHBI K IPUEMHHUKY CIIeyeT OOeCHeduTh I0JICOeIUHEHNE
3a3eMIISIFOIIETO KOHTaKTa aHTEHHBI K IJ1aT€ KOHEYHOTO YCTPOMCTBa W/WIIM MPUEMHHUKA, TO €CTh
HEJIOMYCTUMO TPUMEHATh Pa3bEMbI, Y KOTOPBIX BO3MOXKHO KOHTAKTHPOBAHHE CHadajia 0
CUTHAJIbHOMY KOHTAaKTY (LIEHTPAIbHOM JKUJIE), a TIOTOM IO 3a3eMIISIONIEMY KOHTAKTy (dKpaHy),
Harpumep, pazbeMbl Tuna F. Pekomennyercs nmpumenenue pazpemoB turnoB SMA, MMCX u
HOJOOHBIX.

[Ipn kacanuM aHTEHHOrO BXOJla CIEAYeT HMCKJIIOYUTHh KOHTAKT C JIOOBIM 3apsiKEHHBIM
u3fenreM (Hampumep, KepamMu4deckas aHTeHHa HMeeT eMKkocTh mnpumepHo 10...50nd,
KOaKCUaJIbHEIN Ka0ens ummeeT eMKocTh 50...100 nd/M, masabHUK MOXKET MMETh €MKOCThH 0
100D wu T1.1.). Takke crenyer ObITh BHUMATEIBHBIMU NIPU KOHTAKTE C MAaTepUATIaMU, KOTOPHIE
MOTYT T€HEpUpOBaTh W/WIM HaKalIuBaTh 3apsia. O4YeHb XOpOIIME pe3ysbTaThl 1Mo 6ophde co
CTaTUYECKUM DJIEKTPUUYECKUM 3apsiioM JaeT MPUMEHEHHE 3a3€MJICHHOTO aHTHUCTATUYECKOIO
obopynoBaHus (KOBPHUKM Ha pabodeM CToje, 3a3eMIISIoNnMe OpaciieTbl, aHTHUCTATHYECKUE
nepyaTKy, aHTUCTATHYECKOe MOKPBITHE TOJa, CHeluaibHas o0yBb) U MpUMEHEHUE B pabodeM
MOMEILEHUU NOHU3AaTOpa BO3/yXa, OCOOEHHO B 3UMHHI MEPHO/I.

Ha nr000om 3Tane TpaHCOPTHPOBAHMS, XPAHEHH, CKJIAACKON 00pa00oTKH, MOHTaXKA,
IKCIJIYyATALMHU, TEMOHTAKA U MPOYUX PA0OT ¢ MPUEMHUKOM JTO0/LKHbI ObITH NMPeINPHHATHI
COOTBETCTBYHIOIIIME MEPBI 3aIUTHI OT dJIeKTpocTaTudeckux pa3psaaos (ESD 3amura).
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TexHMYyeckKkoe obGBCcAnyxmBaHWUe

Anmaparypa HaBUTAallHOHHAasi MNOTpe0WTeNiell  TIJ00AJBHBIX  HABUTANMOHHBIX
cnyTHukoBbIX cucteM I[JIOHACC, GPS KL3333 He TtpelOyeT -cHenHalbHBIX BHJIOB
TEXHHUYECKOTO OOCTYKHBaHUSI.
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TeKywunmm pemMOHT

Anmaparypa HaBHTallHOHHAasl TOTpeOWTeJeld  TIJI00aJbHBIX HABUTAIMOHHBIX
cnyTHukoBbIX cucteM DI'JIOHACC, GPS KL3333 He TpeOyeT Tekymiero peMoHTa Ipu
COOJNIOZICHUH TPABUJI OKCIUTyaTallMH, W3JI0KCHHBIX B HacTtosmeM PD, mpu cobmoaeHnn
TpeOOBaHUH K yCIOBUSAM DKCIUTyaTaIlH, XPaHEHHS U TpaHCTIOPTUpOBaHUs. [Ipr BOSHUKHOBEHHUU
OTKa30B amnmaparypa HABUTAIIMOHHASI NOTPeOUTeNIell TJ100aJbHBIX HABHIAIHOHHBIX
cnyTHukoBbIX cucreM I[JIOHACC, GPS KL3333 ngomkHa OBITh BO3BpalleHa Ha
OPEINPUATHE-U3TOTOBUTENh IS JWATHOCTUKH W TIOCICAYIOIIEr0o peMoHTa. Bosepar
anmaparypbl TOJDKEH OCYIIECTBIIATHCS B HaJIekKalled ymnakoBke (3amuta ot ESD, uckirodeHo
MOBPEKACHUE U3JICTUI MPU MEPEBO3KE W/WIM 00pabOTKe, UCKIIOUYEHO TMOMaaHue BIIATH H/WIIN
MIOCTOPOHHUX MPEMETOB Ha/B U3/ ).
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Annapatypa HaBUralMOHHasi (IPUEMHHUK) |—|éz\ B l/l A

KL3333
PykoBozcTBO o 3kcryataguu 1.1

TpaHCNOpPTMUPOBAHMWE U XpaHeHMUE

YnakoBaHHbIE KOMILICKTH anmapaTrypbl HABUTAlMOHHOW moTpeduTesieil rjo6ajabHbIX
HABUTAIMOHHBLIX  cnyTHUKOBbIX  cuctem [JIOHACC, GPS  KL3333 wmoryr
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
rJ1002JIbHBIX HABUTAIMOHHBIX cyTHUKOBBIX cucteM I'VNIOHACC, GPS KL3333 B ynakoBke
B OTAIJTUBAEMbBIX XPaHWIUIIAX C PEryJIHPYEeMbIMU TeMIIepaTypoil OKpyXaromiei cpenbl oT +5 10
+35°C 1 OTHOCHTENBFHON BIIAXXHOCTHIO Bo3ayxa 10 80% mpu temneparype +25°C — ne menee 10
JIeT.

TpancopTupoBanue © XpaHEHHE AaNmaparypbl HABUTAllMOHHOW mNoTpeduTeeil
rJ100JIbHBIX HABUTAMOHHBIX cnyTHHKOBBIX cucreM I'JIOHACC, GPS KL3333 nomxnO
OCYIIECTBIIATHCS B Tape, OOECICUMBAMONICH 3aIUTy OT 3jeKTpocraThdeckoro 3apsiaa (ESD
3alUTa).
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