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aJjaya OpMEeHTAllMU B IIPOCTPAHCTBE U3-

BeCTHA y>Ke MHOTHUe ThIcsidesnerns. Emre

HaIllU JlaJleKue MpenKu, BO3Bpalaich
C YAYHO OXOThI, OPUEHTUPOBAIIUCH I10 COJIH-
1y THEM U 3BE3HOMY HeOy HOYbIO MIJIsL OIIpe-
IeJleHUs IOPOTH B CBOE SKUJIUIIe. MUIITHOHBI
JIET YCIIENIHO pellaeTcsd 3Ta 3afada U B JUKOHU
npupoze. Kak, HarpuMep, IiepesieTHbIE NITUITBL,
Jake B yCIOBUAX IIPOMOJDKUATEILHOM ITacMyp-
HOI IIOTOAbI 6e30INO0YHO HAXOIAT CBOU IHE3-
Ia 32 TBICSYU KMJIOMETPOB OT POLHBIX MECT?
CorylacHO OHOU U3 BepCull, IPU OTCYTCTBUU
OCHOBHBIX OPUEHTUPOB OHU KaKUM-TO HEIO-
CTIKHUMBIM 00pa3oM HayYHIIKCh UCIIOIb30BATh
MAarHUATHOE I10JIe 3eMIIN.

He Bceryia MOXHO MOJTHOCTBIO MOJIATaThC
Ha OCHOBHBIE€ OPUEHTUPHI U B COBPEMEHHOM
mupe. HecmoTps Ha cymiecTBOBaHKE BBICOKO-
TOYHOW aMepPUKAHCKON CUCTEMBI ITO3UIIUO-
Huposanusa GPS u poccuiickost ITTOHACC,
Ha IIPaKTHUKE BeECbMa PacCIPOCTPaHEHHON AB-
JIAETCSA CUTYalUs, KOrJa CaMblil COBpEMEHHBIN
CITYTHUKOBBIN HABUTATOP HE MOKET OIIPENIENIUTh
MEeCTOIIOJIOKEHNE U3-3a OTCYTCTBUSA PAJUOBU-
IUMOCTH, 0COOeHHOCTe penbeda MECTHOCTH
WJIN BO3EUCTBUA BHEIITHUX DJIEKTPOMArHuT-
HBIX U3JIYYEeHUI U UHBIX 1eCTAOMIH3UPYIOIIIX
¢akropos. U 3ech Ha MOMOIIIb IPUXOAAT TaK
Ha3bIBaeMble MUKPOMAaTrHUTHbBIE TEXHOJIOTUN
¥ CUCTEMBI MHEPLIMATbHON HABUTALIAN.

AAaTYUKH

Freescale MAG3110:

HOBbI€ TOPU3OHTDI

B COBPEMEHHOMW HaBUraLmu

[laHHas cTaTbs ABNsieTCS OAHOM U3 nepBbix B Poccuu nybnukaumii, nocesweH-
HbIX HOBeHwWwel paspaboTke — nepBoMy MarHUToMeTpy komnaHuu Freescale
Semiconductor, KoTopblit UMeeT 60/bLIOK NOTEHLHAN NPUMEHEHHUS B COBpe-
MeHHOW HaBUraLMOHHOM annapaTtype U B APYrux NnepcneKTUBHbIX Hanpasne-

HHUAX 3neKTp0HHOﬁ TEXHHUKH.

YauteiBast 911 akTopsl, Kommaxus Freescale
Semiconductor, ofuH U3 MUPOBBIX JIULEPOB
B JAHHOU 00JIACTH, IPEICTABIIIA B IEPBOM KBap-
tasie 2011 . MayTOraGapUTHBLA TPEXOCEBOI Mar-
HuToMeTp Xtrinsic MAG3110 ¢ HU3KHUM 3HEPro-
OTpe6IeHNEM, SBIISIIOIIMIACS OTHAM M3 CAMbBIX
COBEpIIIEHHBIX PellleHHi! B cBoeit o6macTu. B co-
craB MAG3110 BXO#sT TpU AaTYUKA MAarHUT-
HOTO II0JIs, OpUEHTUPOBaHHBIe 110 ocsaM X, Y
uz [JI U3MEPEHUST MarHUTHBIX moJie B ara-
ma3oHe +1000 MKTI ¢ BBICOKMM pa3perieHu-
€M ¥ HU3KUM YPOBHEM IIIyMOB. MarHuToMeTp
uMeet nu(POBOIL ITOCIIETOBATENIBHBII HHTEP-
¢eiic I’C ¢ rakroBoit 9acrorort o 400 kI mist
Hepefayy pesy/IbTaToB H3MEPEHUIT MarHUTHOTO
I0JIsl Ha BHEITHHe ycTpoiicTBa. CTpyKTypHas
cxema MAG3110 npuBeneHa Ha puc. 1.

Xtrinsic MAG3110 comepXHUT aHaJIOTOBBII
MYJIbTHUIIEKCOP, AHAJIOTO-IIU(DPOBOIL mpe-
o6pasoBateis, cxeMsl IUPPOBOIL 06pabOTKU
CUTHAJIOB U YIIPABJICHHs], OTBEYAIOIIINE 32 KOM-
MYHHUKAIIUH U BCTPOEHHbIe (PYHKIIMOHAIbHBIE
BO3MOXXHOCTHU. JIJIs ynpoleHus npomuecca
CUHXPOHHU3AI WU C BHEITHUMU YCTpOfICTBaMH
MOXKET 6bITb HUCIIOJIb30BaHA JINHUA IIPpEPbIBA-
Hus INT1, akTUBHOE COCTOSIHUE KOTOPOI CUT-
HaJIU3UPYET O HAJITUIUU HOBOM nopuuy TaHHBIX
Ha BBIXOJ1€ MAarHUTOMETPA. Hanuuue ,HaHHOI;I
(yHKIUU T03BOJSAET MOBBICUTH 3 HEKTHUB-
HOCTb MOOMJIBHBIX YCTPOUCTB, 3HAYUTEIbHO

CamopguarHo-
CTUKa

@ SDA
2
& «2¢ SCL
S St T —
5} -] 5 (7]
: Al S a
5 €Ea INT1
> =00 > —
s 8 =
o
O
[e]
Vdd
TakToBbIN KoHdpurypupyemas MOH +
reHeparop noruka crabunusatop | VddIO

Puc. 1. CrpykrtypHas cxema mariutomerpa MAG3110

YBEJIMUUBAs BpeMs X HEIPEPBIBHOM pabOThI
OT AaBTOHOMHBIX MICTOYHIKOB ITUTaHUSL.
OpHUM U3 HHTEPECHBIX IPIMEPOB IPUMeHe-
Hust MAG3110 sBisieTcss BO3MOXKXHOCTD OpPUEH-
TallUU 110 MarHUTHOMY 110JII0 3eMin. OyHKIusL
9JIEKTPOHHOTO KOMIIaca KpaiiHe MOJIe3Ha B Kade-
CTBE Pe3ePBHOTO UCTOUYHUKA [l OIPeIeIeH s
MECTOHAXO0K/IeHUs 1 HaIpaBJIeHUs IlepeMeltie-
HUS TIPU OTCYTCTBUU CUTHaJa B yCTPONICTBAX
CITyTHHKOBOI HaBuranuu. CoueTaHue BbICOKO-
IO pa3pelleHns B IIOJHOM IUHAMUIECKOM JI1a-
Ma30He U COBMECTHOE HCII0JIb30BaHMeE C aKce-
JepoMeTpamu ceMmericta Xtrinsic MMA845x
1 MMA9550 L no3BossieT peaii30BaTh BBICOKO-
TOYHBIN 3JIEKTPOHHBIM KOMIIAC C KOMIIEHCa-
e HAKJIOHOB IS MOOMJIBHBIX YCTPOMCTB.
BcrpoeHHBIe aITrOpUTMbI KaTHOPOBKU I103BO-
JISIIOT JOCTUYb MAKCUMATIbHO BCEOOBEMITIOIIETO
U TOYHOTO pEIIeHNus JJIg CEPBUCOB OIpefiene-
HUS MECTOHAXOK/IEHUSL.
bnaromaps cBouM MasbIM pa3Mepam, IIH-
POKOMY [IMania3oHy MUTAIONINX HaNPSLKEHUH
U CBEpPXHU3KOMY 3HepromoTpebnenno MAG3110
UJIeAIBHO TIOIXOIUT LIS IPHMEHEHHs B MOOWIb-
HBIX YCTPOHCTBAX, TAKMX KaK HABUTATOPBI, TeJle-
¢omusr, KITK, HOyTOyKH, HTPOBBIE KOHCOMH U [IP.
YcTpoiicTBO MOKeT IPUMEHATHCS B Te0I0KaTO-
pax, poGOTOTeXHUKe U T.II. BOSMOXHOCTb PaboThI
B PACIIPEHHOM TeMIIEPaTyPHOM JMaIla3oHe 110~
3BOJISIET UCIIONIB30BATh MATHUTOMETP B TPAHCIIOP-
Te U B UHIY CTPUAIbHOM JJIEKTPOHUKE.
OcnosHble 06macTu npumenernst MAG3110:
e MoOHIbHBIE YCTPOMCTBA:
— pe3epBHas CUCTeMa CYMCIIEHUs IYTH IS
GPS u ITIOHACG;

— 9seKTpOHHBII Komitac (eCompass);

— I0JIb30BaTeIbCKUE HHTEPPECH HOBOTO
TIOKOJIEHNS;

— OpHEHTAIMs 110 3JIEKTPOHHBIM KapTaM;

— CepBUCHI, OCHOBAHHBIE Ha OTpeJeNIeHun
MeCTOHAXOXK/eHHS.

e VYnaneHHOe yIipaBJIeHNe, UTPOBbIe IPUCTABKHY,

3D-mbimn, 3D-ykaszaTenu:

— KOHTPOJIb IBMKEHUS U HaIpaBJIeHUS

B TPEXMEPHOM ITPOCTPAHCTBE.
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e Hasurarus:

— pe3epBHAA CUCTEMA CUYUCICHUSA ITYTU JII
GPS u ITIOHACCG;
aneKkTpoHHBIN Kommac (eCompass);
OpueHTalusd 110 JJIEKTPOHHBIM KapTaM;

— OTCIEXUBAHUE MECTOIONIOXKEHHUS B MO-

6I/IJII)HI>IX IIPUMEHEHUAX;

— HHTepdEChI I0Ib30BATEIL.

[Tpumenerne MAG3110 1o3BosisieT paciiipuTh
BO3MO’KHOCTU IIOITYJIIPHBIX CEPBUCOB JIJISI UHTEI-
JIEKTYaJIbHBIX MOOIIBHBIX YCTPOMCTB, TAKUX KaK
Foursquare, Facebook Places, Google Goggles u mip.
Hamrane npaiiBepoB 11 pa3IMIHbBIX ONePAIIOH-
HBIX CUCTeM U GHOIHOTEKU TIPUMEPOB OT IPOU3-
BOIUTEJISI IIOBBIIIIAET 3P PEKTUBHOCTD Pa3padoT-
KU COOCTBEHHBIX IIPUJIOKEHUIA, YIIPOLIIAst B YCKO-
PSISL IIPOLIECC CO3MIAHIST HOBBIX CHCTEM.

[TpeumyimecTBa MarHuTOMeTpa Xtrinisic
MAG3110:

o Mupoxku# JUHAMHYECKUU [MANA30H
(1000 MxTo1) mpenocraBisieT BO3MOKHOCTD
HCIIOIB30BATh IPUOOP B COCTaBE AIEKTPOH-
HBIX IIJIAT C BBICOKUM YPOBHEM ITIaPa3UTHOI'O
JJIEKTPOMArHUTHOTO U3JTYyIE€HUS.

e Huskuit ypoBeus mymos (mo 0,14 mxTi,
CpeHeKBa[[paTUYHOE 3HAUCHNE) HCKIII0Ta-
eT HeOOXOIMMOCTh IIPUMEHEHUS PECYPCo-
eMKHX QJITOPUTMOB I POBOIL 06paboTKH
CUTHAJIOB 1 MUHUMUIUPYET BPEMEHHBIE 3a-
JEPKKU B USMEPEHUAX.

¢ Husxkoe snepromorpebnenue (24 MKA B HO-
MHUHQJIBHOM peXuMe npu vyacrore 1,25 I'm)
CYIIIeCTBEHHO IIPOJIeBAET BPeMsI aBTOHOM-
HOI1 pabOThI IOPTATUBHBIX YCTPOHCTB.

e Hammuue pacpocTpaHeHHOro nudpoBOro
nocienosareabHOro uHTepdeca I*C obecre-
YUBAET INUPOKYIO COBMECTUMOCTb MAaruHuTO-
MeTpa C COBPEMEHHBIMHU NaTYUKAMU, MUKPO-
KOHTPOJIIEpAMU U NPYTUMU UHTEJJIEKTYaIb-
HBIMH yCTPOMCTBAMU.

e Bricokas yacToTa OOHOBJIEHHSA NAaHHBIX
Ha BbIxofie (1o 80 I'1) mo3BosIseT IPUMEHSTH
MAarHUTOMETP B 06JIaCTAX ¢ OBICTPO U3Me-
HAIOIIUMHUCA MATHUTHBIMU ITIOJISIMU.

o [IInpoxuii AuaNa3oH NUTAIONIUX HAIIPLKEHUI
(1,95-3,6 B) paciuupsier CIIeKTp BO3MOXKHBIX
obacrei MpUMeHEHHUsI MATHUTOMETPA.

o IMlupoxuit fuamasoH paboIUX TeMIEpaTyp
(—45...+85 °C) mo3BoIs€eT UCIIOIb30BAThH Mar-
HUTOMETP Ha TPAHCIIOPTE U B UHAYCTPHUAJIb-
HBbIX IPUMEHEHUAX.

e Bricokoe paspelieHue B MOTHOM JUHA-
MHUYeCKOM AHMama3oHe (IIar u3MepeHUi
o 0,1 MxTx) mo3Bosster GUKCHPOBATH
JaKe HESHAYUTECJIbHbIC U3MCHCHHUS MAarHUT-
HOTO II0JIA B YCJIOBUAX HAIUYIUA OINYTUMBIX
JJIEKTPOMArHUTHBIX ITIOMEX.

o CBepXMHUHHATIOpHOE ucrosHeHre (10-BbIBO-
nHo¥t Kopiryc uUDEN 2x2x0,85 MM) HIeaIbHO
TIOZIXOMUT JIJIs1 YIbTPAKOMIIAKTHBIX YCTPOMCTB.

e Hamuuue npaitBepoB [/ OIEPA[HOHHBIX
cucrem Android, WinCE, Windows 7, Linux
[IOMOTAeT CO3[ABATh YHUBEPCAIbHbIE YCTPOI-
CTBa, BOCTpeOOBaHHbIE B Pa3INIHBIX chepax
1715 TIOJIb30BATEJIeN C CAMBIMU Pa3HO00pa3-
HBIMU IIPEAIIOYTEHUAMU.

OAaTYUKH
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Puc. 2. Tunosasi cxema BktoueHust Xtrinsic MAG3110

Tabnuua. HasHauenve BbiBogoB MMKkpocxembl MAG3110

Homep
R 0603HaueHue MoscHeHune
1 Cap-A BbiBog 41 NOAK/IO4EHHS! KOHAEHCaTopa 06BsA3KM, TpebyeMoro A1 paboTbl BHYTPeHHero cTabuinsatopa
VDD Bxoa Ans nofauu nutatoLero HanpsxeHus B auanasoxe 1,95—3,6 B
3 NC BbiBog HEOGXOAMMO OCTABUTb HE MOAK/IIOMEHHbIM
(Mpumeyarue: nodknouerue BoiBoda NC k wure numarus unu obuwel wure moxcem npuBecmu K omkasy ycmpoticmBat)
4 Cap-R BbiBog 11 NOAK/IO4EHHS! KOHAEHCATOPa (hOPMUPOBAHKS UMMy ibca cbpoca
5 GND 06was wHa
6 SDA JIuHus paHHbIx nocnegosarensHoro uHtepdetica I°C (sanuck = 0x1C, utenne = 0x1D)
7 SCL JIMHWS CHHXPOHK3aLMK NoC/IefoBaTeNbHOrO HTepdeica I2C
8 VDDIO BXoa Ans NOAKMOUEHHS UCTOUHNKA NHTaHKS LMchpoBbIX Bychepos BBOAA,/BbIBOAA HANPSHKEHHEM
o1 +1,65 B 80 BenMuKHbI HanpsikeHns nutaHus VDD
9 INT1 Bbixop ¢ hopMUpOBaTeNsi CUrHana NpepbIBaHusi O TOTOBHOCTH AAHHDIX /15t YTEHMS BHELUIHUM YCTPOWCTBOM
(aKTHBHbIM BbICOKMH YPOBEHD)
10 GND Obuwas wrHa

Ha puc. 2 mpencraBiaeHa TUIIOBas cXeMa
BKJIIOYeHHUs natyuka Xtrinsic MAG3110, pe-
KoMeHpyeMast Kommanueil Freescale. [lutanme
YCTPOICTBA OCyIIIecTBiseTcs o gunuu VDD.
Kepamudeckre KOHIEHCATOPHI 0OBSI3KU UCTOY-
HUKa nutaHug HoMuHaaoMm 100 HO Heobxomm-
MO PacHoJIaraTh Kak MO>KHO OJIFDKe K BBIBOAM 1
u 2 ycrporicrsa. [Tutanue nudpoBbIx gorude-
CKHX CXeM ocyecTusgercs rno suauu VDDIO.

B Tabnuie mpuBeneHa kpatkas uHbopma-
LU 0 Ha3HAYEHUSIX BBIBOLOB MUKPOCXEMBI
MAG3110.

Ynpasinstomue suaun SCL u SDA He nomy-
CKAIOT IIPEBBIIIEHNS] HANIPSDKEHUS BBIIIIE YPOB-
g VDDIO +0,3 B. B ciyd4ae, ecnu nuraroimee
HampspkeHre VDDIO otcyTcTByeT, Ha yIpaBis-
tforux auHUAX SCL 1 SDA ¢ momomnipio BCTpo-

€HHBIX 3alUTHBIX THUOI0B 6y)1yT OrpaHW4u-
BaTbCS JIFOOBIE JIOTIYeCKUe CUTHAIBL.

Otnagounslil KoMIIeKT Freescale Sensor
Toolbox (puc. 3) npencrasisier co6oit Habop
aIIapaTHOTO U IIPOTPAMMHOT0 O6ecredeHus,
a TAaK)X€ NOIOJHUTEJIbHBIX IIPUHATIIEIKHO-
cTelt, HeOOXOIUMBIX MIJISI HOIKIIOUEHUS MaTrHU-
TOMeTpa, aKCeJIePOMETPOB, TATINKOB IaBJICHUS
U IPUKOCHOBeHHs K 061weit wiardopme. [nara
paspaboruuka LFSTBEB3110 Bckope 6yznet mo-
crymHa 1o 1eHe $95. Pa3paboTuuku, KOTOpbIe
He uMeroT mwiatsl USB Sensor Toolbox, cmoryt
npuobpectu Habop RD4247MAG3110, Bkio-
YJaIOLIUHA OTIafl0YHYIO IUIATY I MarHUTOME-
tpa Xtrinsic MAG3110 u USB miaty 3a $120.
CroumocTs MarauTomerpa cocrasiser $1,77
B maptuu ot 10 000 mrT.

Puc. 3. Otnagounbie cpepctsa ans Xtrinsic MAG3110
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