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Ta6nuua 1. OCHOBHbIE TEXHUYECKME XaPAKTEPUCTUKM TECTUPYEMbIX MOAYIeH

Yuncer

TectupoBaHue
GPS-mopnynewu

B cTaTbe NPHUBEAEH AHANN3 TEXHHYECKMX XapaKTePUCTHK U pe3ynbTarhl UCNbITAHHN
paznuunbix GPS-mopynei. MpeacraBneHbl Kak CTaTHYeCKHe, TaK U AUHAMUYECKHE
TecTbl, NPOBEAEHHbIE B «MONEBbIX» YC/OBUSX. Ocoboe BHUMaHHE yAeNleHO CPABHEHHIO

MNotpebnenue, MA

YMNCeTOB, Ha KOTOPbIX peanu3osanbl GPS-mopynu.

Llenb TectTupoBaHus

Ha pblHKe 97IeKTPOHHbBIX KOMITIOHEHTOB IIPej-
craBliieHo 0ONbINOE KOJMIECTBO BCTPAUBAEMBbIX
GPS-Mogtyeit, OTIXIAIOIMXCS TeXHHIECKUMHI
XapaKTepPHCTHKAMH, QYHKI[MOHAILHBIMH BO3MOK-
HOCTAMH 1 1eHoit. OnHaKo BRIOOP KOHKPETHOH
MOJIEJTH TIPH [IPOEKTHPOBAHIH HOBOIO YCTPOACTBA
9ACTO OKA3bIBAETCS HETPUBHAIILHOM 3a/1ateri,
TaK KaK COBOKYITHOCTH XOPOIIUX TEXHHYECKHX
XapaKTEPHUCTHK, 3aABICHHBIX IPOH3BO/IUTETEM
B JIOKYMEHTAIMN, He BCera rapanTupyeT Kade-
creennyio pabory uzpenms. OcobeHHO BaKHO
Clle/1aTh TIPaBHIbHbLH BHIOOP MPH NPOEKTHPOBAHHU
YCTPOWCTB MOHHTOPUHTA TPAHCIIOPTA, OT HTOTrO
3aBUCHT TOTHOCTD OTOOPaKeHUs TEKY1Lero mo-
n07KeHus 00beKTa, MAPIIPYTOB €ro jIBUKeHNs,
KOPPEKTHOCTH pacdera mpobera u T. 1.

[lesib JAaHHOTO TECTUPOBAHMUSA — H3YyUeHue
TeXHHUYECKHX XapaKTePUCTHK M PealbHbIX
9KCILUTYaTaliMOHHBIX II0KA3aTeNeH PasInyHbIX
GPS-mMopysneit, pecTaBiIeHHbIX Ha PhIHKE.
PesynnraThl HCCHIENOBAHNSA GbLIIH HCIIOTH30BAHBI
TPA MPOEKTHPOBAHIA HOBBIX MOJIEJIEN YCTPOICTB
MOHUTOPUHTIA Tpancriopra. [Ipu TecTupoBaHuy
ucrons3onanuck GPS-monymu Locosys Bepcuit
AC-1513, UC-1513, SC-1513, MC-1513-96, a Tarske
u-blox LEA-6M.

0630p TeXHUYECKHUX
XapPaKTePUCTHK i
TECTUpyeMbIX MOAYNEH

PaccMOTPUM TEXHUYECKHE XapaKTePUCTHKH
rectupyeMuix GPS-mojyieii, 3asBJIeHHbIE TPO-
M3BOMTENAMH B IOKYMeHTamun (Tabi. 1).
Onpenensioteit XapakTepucTHkoi oboro GPS-
MOJIYJISL SIBJISIETCS MO HHIICETa, Ha KOTOPOM
OH peaIH30BaH, MOCKOIbKY HMEHHO OH Onpejiesser
BbITHCTUTETBHBIE CTIOCOOHOCTH PACCMATPHBAEMbIX

YyacTBHTENBHOCTD
(xonoaHbiH cTapr),
abm

YyBCTBHTENBHOCTE
(pabouni pexum),

usgennil. B MEpe He Tak MHOTO TIPOU3BOHTENEH
GPS-uniiceTos, u NPaKTHIECKH BCE OCHOBHBIE
HX MOJIENIH TIPE/ICTABIIHBI B HALLIEM TECTHPOBA-
nuu. [Jamee Mbl OyyieM CPaBHUBATD He KOHKpET=
Hble Mojesn GPS-Mopyieit, a MMEHHO YUIICEThl,
Ha KOTOPBIX OHH IOCTPoeHbL. Heobxomumo Taixe
YYHTBIBaTh, 40 B GPS-MOj1y/Ib HHTETPHPYIOTCH
CXeMBbI YTIpaB/IeHHs DIEKTPOITHTAHHEM, YCHIHTEIH
CHIHAIOB, (PUIBTPEI M T. 11 1TOOB MHHUMH3HPOBATH
BJIHSINME KAUeCTBA PeaI3an OTUX KOMIIOHEHTOB
Ha PeayJIbTaThi TECT, MBI IOCTAPAJIACH BHIGPATH
GPS-moyam oiHOr0 pou3BoauTe/s — Locosys
(3a nckmogenuem u-blox LEA-6M).
Paccmotpum 11poure napamerpsi GPS-mopyreit.
HomunasbHoe TIoTpebieHne 271eKTPOIHePTHH
B paboueM peKuMe SIBJISIETCA BasKHbIM NPH pea-
JIH3AITMH YCTPOFICTB C aBTOHOMHbIM [THTAHHEM
0T aKKYMYJIITOpa W1k Oatapeiiku. yBCTBHTeIbHOCTh
TIPT XOJIO{HOM CTapTe OIpeJiesisieT Cri0coBHOCTh
MOJLyJIsl YIOBUTH CHTHAJ B [1POLIEcce MOMCKa
CTYTHHKOB, 4y BCTBHTEJTHHOCTH B Pabo9eM pek-
Me — CITOCOOHOCTD MPMHAMATD CTa0bIi CHTHAN
B IIPOTIECCe COIPOBOK/EHMS CITyTHHKA. Bpems
xosomuoro (Cold), Tensioro (Warm) u ropsero
(Hot) crapra — 3TO cpefiHee BpeMst /10 TIEPBOro
onpejienenysi KOOPIMHAT NPH — COOTBETCTBEH-
HO — I1EPBOM BKJIIOUEHHN MOMIY/IA (MM mocie
JIOJITOTO TIepephiBa), PU BKIIOYEHHH MOIYIA
uepes 4-6 1 nocsie Bukmouerns (ademepHi
elue He yCTapesi) W nocje KpaTKoBpeMeHHoro
[1pOTaZia st CBSI3H CO BCEMI CITyTHHKaMH (Ha-
[prEMep, 1IPoea] TyHHeJIs1).

KonmmuecTBo KaHasioB, ¢ KOTOPBIM MOZKeT paboTath
GPS-uwuricer, ABASLETCS ONHAM N3 CAMBIX BAKHBIX
mapametpoB. Kaxupii kanan Heo6Xommy i
06paboTKH OIHOTO CHTHAJIA OT OIHOTO M3 CITYT-
HHKOB. BoJIbIII0Oe KOJIHYECTBO KAHAIOB [103BOJSET
GPS-uuncery B yCIOBHAX IIOTHOM FOPO/CKOMH

Bpems crapra

(Cold /Warm /Hot) Yucno kaHanos

Locosys AC-1513 42/30/4 g

_ LocosysUC-1513 | ATHEROS 38/30/2 | 20
Locosys SC-1513 | SiRFstarlll (GSC3f/LP) 38/15/2 20

| Locosys MC-1513-96 | MediaTek (MT3329) ~ 36/33/1 2/66

| u-blox LEA-6M u-blox 6 32/32/1 18/5 |
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Puc. 1. luarpamma aesuaunu — u-blox 6, SiRFstarlll u MediaTek (MakcumanbHo 0 m)

3aCTPOMKH MPHHHMATh HE TOJIBKO MPAMbIE,
HO W OTPa’KCHHbIC CUI'HAJIBI H HCIMOJIb30BaATh
MX TIPH pacveTe KOOPIHMHAT. J[IpyTuMy CJI0BaMy,
IOSIBIISIETCS BO3MOKHOCTH 00pabOTKY He TONLKO
IPSIMOTO CHTHANA (9aCTh KOTOPOIO MOKET OBITh
«mcropvueHa» HOMCX&MM), HO 1 OTPAKEHHOTO
(koTOpBIil MOKeT ObITH Cl1abee, HO 6e3 HCKajke-
Hllﬁ), YTO MO3BOJISACT B UTOr'E IIOBBICHTH TOYHOCTh
ompegienierns koopuuHat. [t unnceros MediaTek
7 u-blox 6 UCIOJB3YIOTCS [Ba YHCIA B ITapaMeTpe:
TepBoe 03HAYAeT KOJIHMIECTBO KAHAJIOB [1jlsl 3aXBa-
UeHHBIX CHTHAJIOB (1O KOTOPBIM BEJETCS pacyeT
KOOPAHHAT), BTOpoe — obliiee YHCIO0 KaHATIOB
(OCTaJ'Ibele KaHaJIbl HCIIOJNL3YIOTCA UTH MOMCKA
OCHOBHBIX H OTPaKEHHBIX CUTHAJIOB).

”CXOJJJI M3 [PEICTABICHHBIX XdPaKTCPUCTHK, Hau-
GOIBLIIYI0 TOIHOCTH M YCTOIMYMBOCTD PAGOTBI IOIDKHBI
nasarb GPS-momym na wmmnicerax MediaTek i u-blox 6
(v HuX 60TBINAs TYBCTBUTENILHOCT U OOJbIIIee THCIIO
KaHa10B). Ha MOMEHT 11poBeieHNs TeCTHpOBaHus
9TH YUTICETH UMEIOT CAaMYI0 BLICOKYIO IIPOM3BO-
JUTEIBHOCTD U HOIepAKIBAIOT TexHonoruio A-GPS
(6BICTPBII CTAPT 3a CYET MOTYHEHHS HAYATbHBIX
JIAHHBIX — AJIbMaHAX 1 2eMePH/LI 110 KaHATaM
cesisn). Herwmoxo cebst 10JDKeH 10KA3aTh 1 TTHPOKO
uapecTibiit g SiRFstarlll, nverormmii cavbie BbicokHe
MPOJIAZKK B MUPE U XOPOITIO 3aPEKOMEHI0BABLIMIA
cefst 3 BpeMsi HCIIOIb30BAHNA.

O)IH&KO, KaK y7e roBOpHIOCH, BLICOKHE TEXHUYECKHE
XapaKkTepUCTUKU He JAIOT TapaHTHH XOPOLLIETO
pesyibrara. HeMaTOBaKHBIMM ABISIOTCS ANTOPHTM
06pabOTKY OTYMAeMbIX CO CITY THHKOB [JAHHbIX,
ycemHas (t)HJIprallHH TIOMEX, a TAKKE TTpOoYHe
(YHKIHH, 30JI0/KEHHBIE BO BCTPOEHHOE MPOrpam-
MHO€E 06€Cl'l€‘-l€HlflC gunceror. M mokasare Bce 310
MOJKET TOJbKO PeabHOe TeCTUPOBAHHUE.

CraTtMyeckum Tect

3agaga CTaTHYecKkoro TecTa — BLIABHTH CTabmIb-
HOCTH OTIpEjIe/ICHHs] MOMTyJIeM HaBHTallHOHHbIX
TapaMeTpoB C TEYEHHUEM BPEMEHM TIPH €ro He-
M3MEHHOM IIOJIOXKEHHH B TTPOCTpaHcTBe. Taxke
JIOTIOJIHUTENILHON XapaKTePUCTHKON KadecTBa
MOZYJISL 31ech Gy/IeT ABNATHCA CpeliHee Koinye-
CTBO BHAMMBIX M 3aXBaY€HHBIX 3a MEPHOJL TECTa
CUTHAJIOB OT CITy THUKOB.

Mertoauka

Paamenjenne repmunaios FORT, ocHamenmnbix
cooTBeTCTBYIONMMH MojiessiMu GPS-mopyei
1 AHTEHH, OBIIO TTPOM3BEIEHO HA HETOBHIKHOM
obbexTe (MoMOKOHHMK ohuca) ¢ HeneaTbHbIM
o63opom nebocsoaa (~30%, T. K. HaNpPOTUB Ha-
XORHIIOCh 371aHKe); COOp CTATHYECKHX MTapaMeTpoB
(KOIM4ecTBO BUIHMBIX H 3aXBaY€HHBIX CIIy THHKOB,
M3MepEHHas BEICOTA, OTKITOHEHUE 110JTyYeHHbBIX
KOOpJLMHAT) TIPOXO/HJ B TeueHue 30 MHHYT OT BCex
yCTPORCTR ofHoBpemeHHO. [l cbopa manHbix
HCIIOIh30BA/ICs KOMITBIOTEP € YCTaHOBJIEHHBIM
MpOrpamMMHBIM obecredenneM u-center KOMIAHUH
u-blox. Tecr nposoaucs 4 pasa B pasHble JHH
¥ pasHoe BpeMsi CyToK (Tabi. 2).

JlnarpaMMmel ieBHAIAHM (OTKIOHEHHUS U3Me-
PEeHHBIX KOOPJAMHAT OT CPe/IHEro 3Ha9eHms)
IS KaKJIOTO MOJLYJIst [10Ka3aHbl Ha puc. 1-3.
Jluarpammbl IpHBEEHBI TOXBKO /ISl [IEPBOIO
TeCTa, OCTa/IbHbIe IONBITKA MOKa3ai CXOJ1-
Hble peaybTaThl. Pesynbrarsl TectoB u-blox 6,
SiRFstarIll m MediaTek nnenraansl, ony mpe-
cTaBsienbl Ha puc. .
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TloapoGHbIi AHAIH3 Pe3yIbTATOB CTATHYECKOro
tecta 6yzeT npuBesieH B 3aKII0OYeHIH CTaThH.

mn

<
o

: JnHamuueckui Tect

» 3amaua IHHAMHYECKOT0 TeCTa — BbUIBATH TOYHOCTH

. onpeiesenys KOOPIHHAT, CPABHUBAS PeaTbHbI
¥ 3aPerHCTPUPOBAHHBI MOJIY/IeM TPEK IIBH/KEHHA
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Tpaucnopmoro Cpencrna.

Metoauka

Tepmunaibl FORT, ocHaleHHbIe COOTBETCTBYI0-
mumu Momenamu GPS-Monyineit u aHTeHHaMIH,
6bLIH pasMeriieHbl Ha TPAHCIIOPTHOM CPENICTBe.
ABTOMOOWIIb IBUTANICS 110 MAPIIPYTY, NPOJIO=
JKEHHOMY Uepe3 pas/iuyiHble yIaCTKN MECTHOCTH
(nnoian| U MPOCIIEKThI, HeGOobIIne YIHIbL
C IyCTOl PACTHTEILHOCTDIO, 3aKPbIBAIOLIEH He-
60CBOJL, IBOPHI C IUIOTHOIT 3aCTPOMKOI 1 T. IL).
Kax[1y1o cekyHjy TepMHHATbI 3allHCHIBATH pe-
rucrpupyembie GPS-MoyismMu HaBUTAIHOHIbIE
napameTpsl B 3HeproHesapucumyo mamath. [locie
NO€e3/IKK BCe JaHHBIe ObUIM CIUTAHBI W [IPOaHa-
JIM3MPOBAHBL.
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Pezynbrars

[Tpu ABWKEHHUH TI0 OTKPHITOM MECTHOCTH TPk~
Trdeckn Bce GPS-unnbl BeayT cebs OuHaKOBO
TOYHO, M OTKJIOHEHHS He HPeBBIAoT 1-3 M
(puc. 4).

Ipy n1poesjie PATOM ¢ 00bEKTaAMH, JaCTHIHO 32~
KPBIBAIOLIUMH HeOOCBOJL, Y HEKOTOPBIX MOJIEIIe
GPS-Mopyeil HaYNHAIOT IPOABIATHCS OTKIOHEHHS
B OlpefieTennH KoOpAHHAT (pHC. 5).

Puc. 2. [luarpamma aesuaunn — ANTARIS (makcumansio 50 M) [Tpu mpoesjie psIoM C BEICOTHBIMH 3IAHHAMHA
OTKJIOHEHHs! CTAaHOBATCS O0Jiee 3aMEeTHBIMH H PO~
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ABJISIOTCS Y BCEX MotyJieit (puc. 6, cripasa Gesbim

0603HaTeH peabHbLA MAPIIPYT aBTOMOOMIS).
max Ha puc. 7-9 npejicraBiennl IpyTue HpuMepsl 110
IPELIHOCTH OTpe/ie/ieHHs KOOPAHHAT MOAYIAMH
B CJIOKHBIX YCIIOBASX IBH/KEHMUS NP HENOIHOM
BUIHMOCTH HeOOCBOTIA.

dev 1avg
;
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3aknioueHue
Cambie [L10XHe Pe3y/bTaTbl B HCITBITAHMSX (CaMbie
60JibLIEE OTKIOHEH!S 1IPH OTIPEeIeHUH KOOPIH-
HAT B IHHAMPYECKUX TeCTax ¥ Gob11oi pasbpoc
MOKA3aHMi B CTaTHIECKNX ) noKazan GPS-aumncer
ANTARIS 4. Yto He yuBUTEILHO, TAK KaK 310
CaMblil ycTapeBInnii 1pudop H3 paccMaTpHBae:
MBIX, M €I'0 TEXHHYECKHE XapaKTePHCTHKH 9TO
MO/ TBEPKIAIOT.
OTHOCHTENLHO BBICOKYIO CTemeHb pasbpoca
1I0Ka3aHHI B CTATHYECKUX TecTax — HOpsjiKka
20 M — nokagai aurcer ATHEROS, necmorpst
Ha 60TBII0E KOJHIeCTBO BHAMMbIX H 3aXBaueH-
HBIX ClyTHUKOB. CBA3aHO 3TO, CKOpee BCero,
C HECOBEPIIEHHBIMI aIrOpUTMaMH uiIbTpa-
MU TTOMEX, peain3oBaHHEIME B GPS-unncere,
Taxme ATHEROS umen nocrarouno Gobiiune
OTKIOHEHUS! (OTHOCHTEILHO JIHIEPOB TecTa)
OT peajbHOIro MapIIpyTa B AMHAMHIECKOM
TecTe, 0COOEHHO B YCIOBUSX IOMEX OT pac-
THUTEJIbHOCTH.

Ocrasumecst 3 GPS-unna (SiRFstarIll, MediaTek,
g s e g u-blox 6) mokazanm PAKTHIECKH HjleabHbIE
’ . : pe3yNbTaTEl B CTATHYECKHX TeCTax (HyJjiesoe or-
: nonenme). U3 o61iero pana HeCKO/IbKO BEIOHBAETCS
Media'Tek, koTopbIii TTOKa3a/! B CTaTHKE MaJloe
Puc. 3. luarpamma aesnaunn — ATHEROS (makcumanbHo 20 m) KOJIMYECTBO BUIMMBIX CITY THHKOB, XOTS KOJIHYIe-
CTBO 3aXBaYeHHbIX (UCIIONL3YEMBIX ISl paciera)

BECNPOBOLHbLIE TEXHONOMMA Ne3 10




= MediaTek MT3329  wme= iRFstarIII — U-DlOX

Puc. 4. levkeHne no oTKPbITON MECTHOCTH

— ATHEROS

ANTARIS

= MediaTek MT3329 === SiRFstarlll

m— U-DIOX e ATHEROS ANTARIS

Puc. 5. [lswxenue psaom c obvexkramu, 3akpbiBatolimmu Hebocson

Pwuc. 6. [lgrxeHune psgaom € BbICOTHBIMM 3RaHUAMM

e MediaTek MT3329 == SIRFStarlll s U-DIOX === ATHEROS

ANTARIS

— MediaTek MT3329 === SIRFstarlll = U-bloX === ATHEROS

Puc. 7. [leikeHue B yCNOBUAX ryCTOM pacTUTeNbHOCTH

- MediaTek MT3329
w—e SiRFstarlll

— U-DIOX

w—— ATHEROS

ANTARIS

ANTARIS

w—lodiaTok MT3329 wwweww SiRFstarlll s U-DIOX w— ATHEROS

ANTARIS

Puc. 9. MNpumepbl ABUIKEHNS B CNOXKHDBIX YCNOBHUAX

CIYTHHKOB 6[11.710 HE€ MEHbILLIE, €M Y I\'()HKYPCII’
TOB, YTO 3HAYATENBLHO BakHee. [lHHaMHUYeCKuit
TECT TOKe He BBISABHII 6eCCIIOPHOTO 11oGeuTesis:
Y KaKnoro n3s MO}'()"JIeﬁ HPOHBIUUIHCB He3Ha'uu-
TeabHEIE Hepocratki, Hanpuyvep, u-blox nmen
HeGObIIIHe BEIGPOChI IIPH ITPOE3JIE PATIOM C BEI-
COTHBIMM 3IaHMsAMH, a SiRFstarlll umen o6prano
Gosibliiee OTKIOHEHHE MOy IeHHOIO MapLipyTa

Hoebie mogenb CPE ot Motorola

[Tonpasnenenne Networks kommanuu Motorola
o6basisier o Beimycke CPEi 800 - WiMAX-
YCTPOMCTBA HOJb30BaTeNkCKOTO Knacca (CPE).
DTO HOBOE YCTPOICTBO Y€TBEPTOTO MOKOIEHTS
¢ ¢pynxnmeit Plug-and-Play npemnaraer peso-
JIOLIMOHHBIH TTOIXOM K CHIZKEHHIO H3]IepiKeK

OT peaTbHOM II0J0Ch] JIBUKEHHS, YeM OCTAIBHEIE
nBa GPS-momyis.

Onnako, Kak 9T0 yKe YIOMHHAJIOCh B aHAJIn3e
TEXHUYECKHX XapakTepHCTHE, SiRFstarlll sisisiercs
MEHee COBpeMeHHBIM MojTy/eM, yemM MediaTek
u u-blox 6. Tax, o He noxaepxuBaer Gpynknuio
A-GPS, uMeer MeHbLIYIO YYBCTBHTEILHOCTE H YHCIO
kananos. [Toatomy Bei6op GPS-mMomysist st pas-

TPH PasBePTBIBAHUY YCIIYT TOI0COBOF CBAIH
M nepefiavn TaHHLIX B cersix WiMAX u WiFi.

Monens CPEi 800 npencrapisier co6osit Heaoporos
OectpoBOIHOT MOIEM ¢ 6a30BEIMH (Y HKLMAME
ISl [Iepejlauy IaHHEBIX BO BeX Hanasonax. O
MOIXOOUT It 6blC‘l'P()l‘() PAa3BEPTHIBAHNA CETH
B PermoHax ¢ HU3KOH IUI0OTHOCTBIO a()()ncnmn,
a TAaKKe JUISt PHINKOB, I7ie 3aTPYAHEHbI Jpyrue

PabOTKH HOBOTO YCTPOIHCTBA, 110 HALIEMY MHEHHIO,
NpenoYTHTENbHEE TTPOBOIUTH U3 KOMIIOHEHTOB,
ocnoBannbix Ha yumncere MediaTek mmm u-blox 6.
OxoHvaTebHbIIH Ke BEIOOP B MONB3Y TOTO HITH
HHOTO YMIICeTa Pa3pabOTUNKY CIENYET AeNaTh
TI0C/Te AHATM3A IIEHOBBIX, IA0APHTHBIX H IPOYHX
XapaKTepHCTHK KOHKPETHOTO MOJIYJIs, a TaKKe
HaJIFKHOCTH MOCTABIIIHKA ITHX MUKpOCXeM. M

CIOCOOBI TPEIOCTABICHHA BBICOKOCKOPOCTHOTO
MHTepPHeT-N0CTy1d. Ero aHTeHHbI YCTaHOBIIEHbI
BHYTPH KOPITyca M ONTHMH3HPOBAHBI 15 00e-
ClieueHus BICOKOTO KoapuimenTa ycnrenns
B 3aBUCHMOCTH O PACIIONOKEHUS YCTPORCTBA,
C IMTPOCTBIMH M MOHATHBIMU HHIUKATOPaMH
YPOBHSI CHTHATTA.

www.motorola.com
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