6ecnpoBOAHbIK AOCTYN:
pEeLLEHUE C YSIbTPaHU3KUM
3HepronoTpebieHeM

BecnpoBopgHble TexHONOrMHU Ha ocHoBe cTaHpapTa IEEE 802.11 wupoko npu-
MEHSAIOTCA B NPOMbILIEHHbIX U NOTPEBUTENbCKUX NpUnoXkeHUsx. B HacToswee
Bpemsa Haubonee pacnpocrpaHeHa Bepcus ctaHaapTa IEEE 802.11g, kotopas
obecneunBaeT nepegayy AaHHbIX Ha cCKopocTu Ao 54 M6ut/c. OgHako B npuno-
YKEHUSIX, FAe 3TOW CKOPOCTH HELOCTATOUHO, NPUXOAUTCS NEPeXOAUTb Ha Bonee
coepemeHHylo Bepcuio — IEEE 802.11n — c Teopetnueckum GbicTposeicTteuem
300 M6uT/c npu yCNOBUU NPUMEHEHHUS NPOCTPAHCTBEHHOMO MY/IbTUNIEKCHUPO-
BaHHWA U HECKOJIbKUX MPUEMHbIX U NepefaloLUX aHTeHH. B cTaTtbe paccMoTpeHa
MHHOBaLUUOHHasA pa3paboTka komnaHuu Redpine Signals, noseonsiowas obe-
CMeYuTb BbICOKOCKOPOCTHOW 0OMeH AaHHbIMU NPU UCKNIOYUTENIBHO HU3KOM

Cranpapt 802.11n 6s11 npennoxer High Throughput Study Group.
XoTst OCHOBHOI Ujieel cCTaHnapTa ObUIO yBeJMYeHHe MIPOIYCKHOII CII0-
cO6HOCTH 6eCIIPOBOHOI CeTH IyTeM HCIOIb30BAHUS METOLOB MHOTO-
OTOYHO Iepenadu nanHbIx (Multiple Input, Multiple Output, MIMO),
HOBH3HA CTaHJApTa HE OIPAHUYINUBACTCA IPUMEHEHUEM HECKOJIBKUX aH-
TeHH. Ha camoMm Jese cTaHapT npenycMaTpuBaeT TakKe PeaTn3anuio
BBICOKOCKOPOCTHOW Tepefadn NaHHBIX IS CUCTEM C ONHOU IPUEMHO-
nepenaoleil aHTEHHOM, a IOBbIIIEHNE CKOPOCTH IIePeNadu NOCTUra-
€TCA KOMIIJIEKCOM TEXHHUYCCKUX peH.IeHHfII 9TO UCIIOJIb3OBAHUE IBYX
nuama3oHoB — 2,4 u 5 I'Tn, a Takxe paciIupeHue MOJOCH epefadn
¢ 20 no 40 MT'. Kpome Toro, 6butu MoauduImpoBans! HHTepdeHcs! (u-
sudeckoro yposHsi PHY u yposus ynpasienus gocrymom MAC.

PaspaboTka ammaparypsl, mopuepskuBatonieil cragaapt 802.11n, Ha-
JaJIach elrle 10 OKOHYAHUS COMIACOBAHUS CIeU(HUKALUIL, U B TeUIeHHe
OIIpe/ieIeHHOTO [ePUOLia BpeMeHH CYIIIeCTBOBaIa Heo(bUIIHaTbHAas BEPCHS
cragnapra 802.11n draft. Taxum 06pasoM, IPOU3BOAUTENN HeCepTUPULIT-
POBaHHOTO 060PYOBAHNU [EICTBOBAJIY HA CBO CTPAX M PUCK, U CTOUT OT-
JATh IOJDKHOE KOMITAHUAM, PEIABIINMCA Ha TAKOM CMEJIbIN I11ar.

Cranpapr 802.11n opunuansro ceprudunmposan anbsacoM Wi-Fi
B ceHTsi6pe 2009 roxa, a gepes rox, B ceHTs6pe 2010-ro, HprKazoM
MuHHCTEPCTBA CBSA3U M MACCOBBIX KOMMYHHUKanuii Poccun o6opymo-
Banue cragapra 802.11n paspereHo K IpUMEHEHHUIO B HaIllell CTpaHe.
Kommanus Redpine Signals, onHa 13 Tex, KTO pUCKHYJI BIOKUTD IEHBIU
" BpeMs B (<H€H3IL€)I(HbIﬁ>> IIPOEKT, B KOHII€ KOHIIOB OKa3aJIaCh B BBIUI'PBI-
1re. B HacTosIIIIee BpeMst OHA IIpeJJIaraeT LeIyko JIMHENKY COOCTBEHHBIX
MHUKDPOMOIITHBIX YUIICETOB U MOJyJIeil, IIO3BOJISIONINX T00aBIISATH (1)yHK-

Tabnuua 1. CoaHas uHgpopmaumsa no umncetam craHgapta 802.11n

RS9110 802.11abgn SDIO/SPI 2,4/5 abgn | SDIO/SPI/UART 20 65
RS9115 802.11bgn PCI 2,4 bgn PCI 20/40 150
RS9116 802.11bgn SDIO/SPI 2,4 bgn SDIO/SPI 20/40 150
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110 6eCIIPOBOTHOTO 0OOMeHa B CYIIeCTBYIOIINE U BHOBb pa3pabaThl-
BaeMble YCTPOICTBA, KOTOPbIe IPUOOPETAIOT HOBYIO (PYHKI[MOHATBLHOCT.
B 2008 roxy koMIaHus mepBasi B OTPaciu moydmia ceprudurar Wi-Fi
Alliance Ha cBoe cemeiicTBO unnceToB Lite-Fi.

Yuncerbl

WmxeHepbl KOMIIAHUH [IOCTABIIIK TIepef COO0M 3aady — IIOBBICUTS
PeaNbHYIO MPOIYCKHYIO CIIOCOOHOCTH GecrpoBonHOrO nHTepderica mpu
OJIHOBPEMEHHOM CHIDKEHHH ITOTPebIsieMolt MOHOCTH. 3a/iada Opina
YCIIEIIHO pellleHa, B pe3ysbTaTe dero nossuics uuncer R§9110, a moan-
Hee ellle 11Ba YHUIICeTa. Bce YUIICeThI UCIIOb3YIOT OHOIIOTOYHbIN PEKIM
cranpapra 802.11n. ITpu aTom mocTuraercst 6osee BHICOKasI, IO CpaBHe-
HUIO co cTanaaptoM 802.11g, ckopocTb 06MeHa, a UCIIOIB30BaHIE OTHOM
AHTEHHBI ITO3BOJIMJIO YMEHBIIUTDH ra6ap1/1Tb1 YUIICETOB U CHU3UTD IIOTPE-
6siemyto MornHOCTb. Kparkast nrdopMarius Mo IuIceraM mpefcTaBieHa
B Tabure 1.

CemeirctBo quicetos Lite-Fi kommanuu Redpine Signals umeer 6ecrpe-
IefeHTHOe A/ cTannapra 802.11n snepromorpebienue. ITotpebisemblit
TOK B aKTHBHOM peskuMe coctaniisieT 10-30 MA npu uranuu 3,3 B. Tperbe
noxostenne yurncera RS9110 ucnonb3yeT yaydilleHHYIO CUCTEMY YIIPaB-
JIeHWs MUTaHUEM, ITO CYIIECTBEHHO CHIDKAeT CPEeNHIO0 MOoTpebIse-
MYIO MOIIHOCTb. YnmiceT ynmakoBbiBaeTcs B kopmyca tuna WLCSP nnu
UFLGA. Kopmryc WLCSP nmeer Tomunay 0,35 MM, 9TO TT03BOJISET CO3/1a-
BaTh MoyH cranfapra 802.11 n B popmare kapTst Micro SD.

Yumncer RS9115 BXomuT B BLICOKOIIPOU3BOAUTENBHYIO cepuio BEAM150.
DTO MUHHATIOPHOE OJHOKPHUCTAIBLHOE PellleHNe JIsl IIOCTPOEHUs TO9eK
IOCTYIa U KIMEHTCKHUX MOyJIell, 00ecrieduBaloliee CKOpOCTb Iepefadyn
HaHHBIX 10 150 Mbps u mpu 3ToM 06paTHO COBMECTHMOE CO CTaHAPTa-
mu 802.11b/g. YnmiceT cOCTOUT U3 Y3KOIIOIOCHOTO mporeccopa, MAC-
YPOBHS, paluO9aCTOTHOI'O IIpUEMOIIEPENATINKA, MAIOIITYMAIIETO BXOM -
HOTO YCHJIMTEJISI ¥ MOITHOTO BBIXOTHOTO YCHJIMTEIIS Ha OHOM KpPHCTaJLIe.
Yumcer ONITUMU3UPOBAH JI IPUMEHEHUS B 6IO,IL)K€THI>IX penieHunax:
[LJIs1 TOCTPOEHNSI 3aKOHIEHHOM CHCTeMBI He TPeOYIOTCS CIIeIMaTu3po-
BaHHBIC KOMIIOHEHTBHI, 4 YUCJIO HEOGXOHHMLIX BHCIITHUX KOMIIOHCHTOB
CBEIEHO K MUHUMYMY. JIHTerprpoBaHHast cxeMa KalTHOGPOBKY [I03BOJISIET
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Puc. 1. CrpykrypHas cxema mogyns RS9110-N-11-02

Puc. 3. Otnagouras nnata RS9110-N-11-02-EVB

KaauOpoBaTh MOTYIb «HA JIETY», UTO CHIDKAeT
IIPOJO/DKUTEIFHOCTD MPOIlecca KaTuOpOBKY
Ha JTalle IPOU3BOACTBA. TakuM 06pa3om, uc-
KJII0UeHa HeOOXOMUMOCTD IIPHMEHEHHS CIIeIn-
QIM3UPOBAHHOTO PAfHOIACTOTHOTO 060pPyHO-
BaHUS, a TAK)KE OTCYTCTBYIOT BHEIIIHIE HACTPO-
eqHble aneMeHThL. Yuncer RS9115 Brimyckaercs
B KOMITaKTHBIX Koprnycax PG-VQFN-108 pa3-
MepoM 12x12 MM u Honfep>KuBaeT HHTepdeiic
PCI (33 MT'). Yuricer paGoTaer Ha aliroputMax
xopupoBanus WEP-64/128, TKIP u CCMP.

Yuncer RS9116 Takxe BXOJHUT B CEpUIO
BEAM150 u copepkuT HabOp KOMIIOHEHTOB,
aHanornyHelit yuncery RS9115. OcHoBHOE 0T-
smane RS9116 — nmoppmepxxka mociaefoBaTesIb-
ubix uHTepericoB SPI u SDIO.

Mopaynu cemeictBa n-Link

CewmeiictBo n-Link cocrout us nyx Momyeit.
Mopyns RS9110-N-11-02 sBiisieTcst 3aKOHYEH-
HBIM pellleHueM st nocrpoenust Wi-Fi xirnen-
ta. KoMIakTHbIE pa3Mepbl MOIYJIS TIO3BOJISIOT
BCTPAMBATh €0, HAIpUMep, B MOOMIIbHBIE Telle-
(oHBI U IpyrUe HOCUMBbIE YCTPOICTBA.

OcHOBHBIE MapaMeTpb MOAYISA
RS9110-N-11-02:

o CoBMecTHMOCTS cO cTaugapramu 802.11bg
¥ omHONOTOYHBIM. 802.11n.

o Tumn unrepceiicos: SDIO u SPL

o CoBMectuMOCTS ¢ MonysiMu Bluetooth.

o Hanpspxenue nutanus 3,1-3,6 B.

o YIbTpaHH3KOe 9HEPronoTpebIeHHe.

o JlpaiiBepbl 115 HOIYJISPHbIX ONEPAlMOHHBIX

CHCTEM.

CrpyKkTypHast cxeMa MOJYJISL M €T0 BHEIITHUI
BUJI IIPENCTaBJICHBl HA PUC. | U 2, @ BHEIIHUH
BUJ OT/IA[JOYHOM IJIAaTHl — Ha PUC. 3.

Mopnynp R§9110-N-11-03 umeer aHazoruy-
Hble XapaKTePUCTUKH, HO y Hero fo6aBiIeHa

Tab6nuua 3. CeoaHas uHgpopmaums no mogynam Connect-io-n

Puc. 2. BHewnui sug RS9110-N-11-02

Ta6nuua 2. Kparkas uHcdopmauus no Moaynsim
cemeincTea n-Link

Renesas SH Family;
Freescale i.MX Family;
Freescale Coldfire V3;

TI OMAP Family;
Marvel PXA270/320;
Intel x86

RS9110-N-11-02 | 2,4

SDIO,
spr | 137x129

RS9110-N-11-03 | 2,4 +5

SDIO,
SPI 20x17,5

BTOpas pabodas acToTa, 5 I'T1, TO ecTh OH co-
BMecTUM co cragaprom 802.11a. OcHOBHBIE
ITapaMeTpbl MOyJIell IPUBEeHBI B TabuIIe 2.

Mopaynu cemeictea Connect-io-n

Monynu Connect-io-n — 3T0 U3[enus C BbI-
COKOM CTereHbI0 HHTerpanuu. OHU OCHAIIIeHbI
CTaHIAPTHBIM [OCTIEOBATEILHBIM HHTEPGhEHCOM
i uHTepdeitcom SPI st 061IeHusE ¢ IeHTpaIb-
HBIM IIPOL[eCCOPOM U (PYHKIMOHATBHO IIpef-
craBistioT co60oit WLAN-xiuent. HexoTopsie
MOJLYJIU CeMENICTBA TaKKe BKJIIOYAIOT IOJIHBIH
CEeTEBOII CTEK, KOTOPBII IIOM/IEP>KUBAETCS BCTPO-
€HHBIM B MOJIYJIb CIIEIIHIN3HPOBAHHBIM IIPO-
reccopoM. Takum 06pasoM, MOAYJIb MOXET
HOOABUTH CeTeBble BO3MOKHOCTH B YoKe CyIIle-
CTBYIOLI[HE CHCTEMbI 6e3 JOMOIHUTeIbHOMN Ha-
IPY3KH Ha IIeHTPaJIbHBII IIpoleccop. Monyiu
cepun Connect-io-n UMEIOT pa3IMYHbIE BapH-
aHTbI KOH(DUTyparuy, oTardaIuecs Gopm-
¢dakropom, Hanmauem creka TCP/IP u umero-
1I11e Pa3IMYHYI0 IPOrPaMMHYIO aPXUTEKTYPY.
Caopnast uHGOPMAIHS 10 MOLY/IAM CeMeHCTBa
IIpuBefeHa B TabIte 3.

RS9110-N-11-21 * * * 22x28
RS9110-N-11-22 i u i & 22x28
RS9110-N-11-23 * * 13,7x12,9
RS9110-N-11-24 i i b 13,7x12,9
RS9110-N-11-26 * * * * * 28x40
RS9110-N-11-28 * * * * 20x17,5
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no 100 k6ut/c no 5—8 Méwur/c o 35 Méwur/c
Puc. 4. O6vem kopa apaiteepa Wi-Fi
Tabnuua 4. CpasHeHre xapakTepucTUK Moayner cemeicts n-Link 1 Connect-io-n
CemelicTBo n-Link Connect-io-n
Mpotokon 802.11n 802.11n 802.11n 802.11n
Host-uHtepcheiic Sbio SPI SPI UART
CkopocTb nepesaum Do 35 Méut/c Do 20 M6ut/c 8—15 M6ur/c 9,6 k6og — 3 Mbog

Pasmep ppavisepa Wi-Fi (Ha Host) >100 k6aitt >100 k6aitt >9 kbailt <2 Kbaitt

Koanposatue: WEP, WPA, WPA2, WPS Ja Ja JIES Ja
JloctynHocTb 2-a1ana3oHHoM Bepcun Jla Ja Ja Ja
BapwanT co BctpoerHbim TCP /IP Her Her Jla Jla

BcTtpoeHHOe nporpaMmmHoe
obecneueHune

Moy HOCTaBISAIOTCS C «IPOIIUTBIMY IIPO-
IPaMMHBIM 00ecCIiedeHreM, OT KOTOPOTO 3aBHU-
cuT QYHKIHMOHATBHOCTD KOHKPETHOTO UCIIOI-
HEHUS. DTO [I0Ka3aHO Ha pucC. 4.

Ecnu Monyns 6ynmeT IPUMEHSATHCS B CTAaH-
mapraoit Wi-Fi cpene, To yno6Ho ucmons3o-
BaTh MOZyJb ceMericTBa Connect-io-n ¢ «1po-
muteiM» crekoM TCP/IP, mpu aToM cHEMaeT-
cs1 3a60Ta 0 HanMcaHUM ApaiiBepoB. Koneano,
HY)KHO IIOHIMAaTh, 9TO B TaKO# KOHpuUrypanuu
MaKCHMaJIbHasi CKOPOCTb HepeNaun OKaKeTCs
HUKe, TIOTOMY YTO 4acTh PECYPCOB BCTPOEHHO-
To mporieccopa Gy/eT 3aHsTa yIaKoBKOI U pac-
TIaKOBKOH TTAKETOB IaHHBIX.

Ecnu Ha mepBOM MecTe CTOUT MaKCUMaIbHasI
CKOPOCTD Iepefiauyr aHHBIX 1 MUHUMAaJIbHOE
9HEPronoTpebaeHne, TO MOXKHO IPUMEHUTD
MOZYJIb ceMeiicTBa n-Link u Hamucath c06-
CTBEHHBIN CIIeNUAIN3UPOBAHHBIN KOJI IpaiiBe-
pa. CooTHOIIIEHNE CKOPOCTH IePeiaunl JaHHBIX
u o6beMa Kofa [paiiBepa MpeACTaBIeHo B Ta-
Ourie 4.

Wi-Fi Direct

CranpaptHas Wi-Fi cTpykrypa umeer Tomo-
JIOTHIO THIIA «3BE€371a», I/Ie IIeHTPATBHBIM KOMIIO-
HEHTOM SIBJIIETCS GeCIIPOBOIHBIIN MapIIIpyTH3a-
Top (TOuKa focTyma). OTHAKO 9acTO HCIOIB30-
BaHHe CHeNNATU3NPOBAHHOTO MApPIIPyTH3aTOPa
SIBJISIETCS U30BITOYHBIM, II0ITOMY €CTh HEe0OX0-

IUMOCTD B HETIOCPENCTBEHHOM KOMMYHUKAIIUY
KIMEHT-KIHEHT. [J151 9T0ro MOKHO HCIIOIb30BaTh
coenunenue ad-hoc, HO ceTh TaKoro TUMA Heo-
ITUMaJIbHA A/ psifa caydaes. Hekotopoe Bpe-
M Ha3aJl MeKayHapojHas opranusanus Wi-Fi
Alliance anoncuposaia crerudukanuo Wi-Fi
Direct, KoTopast IpeIHa3HaIeHa UMEHHO /s 00~
MeHa [aHHBIMY 110 uHTepdericy Wi-Fi 6e3 BbI-
IeneHHOro MapipyTusaropa. [Tporpamma Wi-Fi
Direct mpefcrasiisteT co60#1 BAXKHBIIA I1IaT BIIEPE
110 PaCIIMPEHUIO 00IACTH IPUMEHEHHS PasIny-
HbIX MOOWJIbHBIX YCTPOHCTB ¢ nHTepdeiicom Wi-
Fi B cuTyanusix, Korma paboTa B CyIeCTBYIOLIei
cerr Wi-Fi HeBO3MOJKHA IJIN HE)KeJTaTeIbHA.

B oxts6pe 2010 r. Wi-Fi Alliance omy6:uxo-
BaJIa OKOHYATEIbHYIO BEPCUIO CIenuHKaIuil

U IIPEeJUIOKUIIA BCEM JKEJIAIOII UM IIPOUTH Cep-
TU(UKAIMIO CBOUX U3LEINI. Y CTPOICTBA, IIPO-
Irepve cepTrHUKaNuio Ha coorBeTcTBre Wi-Fi
Direct, MOTYT CBS3BIBaTbCS IPYT C PYTOM B JIIO-
60e BpeMsI B I060M MeCTe, IOy dast BCe BO3MOK-
Hoctu Wi-Fi coenHeHUst, HCHIOIb3Yst MEXaHU3M
Wi-Fi Protected Setup st ycraHOBIIeHUSE Coenu-
HEHUsI U 3alUIIeHHbLI TpoTokon WPA2 mist 06-
MeHa laHHBIMH. [0 cyIiecTBy, Kaskgoe ycTpoit-
CTBO, COBMeCTUMOE €O crenudukanusymu Wi-Fi
Direct, cofiep>KUT IIPOrpaMMHBII AMYJIATOP TOY-
KU IOCTYTIA, U I[e/lb CepTU(HUKANUY Ha COBMe-
crumoctb Wi-Fi Direct — aTo obecriedeHue Bo3-
MO’KHOCTU KOMMYHUKAIIUH YCTPOKCTB Pa3HbIX
KOMIIaHMIA-TIPOU3BOAUTENIEN.

He ocTaBieHa B CTOpOHe IIpo6ieMa COBMe-
cTUMocCTH ¢ cymectBytomumu Wi-Fi ycrpoii-
crBaMu. Eciu cBA3BIBAIOTCS iBa mpubopa,
13 KOTOPBIX TOJIBKO OfIMH IIONIIePKHUBAET IIPO-
tokox Wi-Fi Direct, To 910T mpu6op BbICTyIIa-
eT B POJIM MAapUIPYTU3ATOPA, TAKUM 06pasoM,
Ipo6JIeM KOMMYHHKAIIUH «CTAPbIX» U «HOBBIX»
Wi-Fi ycTpoiicTs He cyliiecTByer.

Kommanus Redpine Signals ysacTBoBasia
B pa3pabOTKe ITOI TeXHOJIOTUH, ¥ UMEHHO OHA
[IOJIYYHIa IePBBL B OTPACIu cepTudUKAT Co-
orserctBust Wi-Fi Direct fuist cBoeit paspabotku
RS9110 Lite-Fi reference design.

Mnara SenSiFi

JlJ1st coKpalreHusI BpeMeHU OCBOCHHSI CBOUX
Mmonyiei komnanus Redpine Signals paspa-
6oTasa IMHENKY OTIafOYHbIX [UIAT, Ha KOTO-
PBIX MOXKHO MAaKeTHPOBATh OyAyIIue IpOeK-
ThL. Hibke KpaTko paccMOTpeHa OfHa U3 TAKHUX
rtat — SenSiFi. Dra mara mocrpoena Ha 6ase
monyns RS§9110-N-11-31, KoTopblii sABISETCSA
3aBEPIIIEHHBIM KIHEHTOM, [OJIEPKUBAIOIUM
craupapr IEEE 802.11bgn. CtpyxrypHas cxema
IUIaTHI IPEfICTaBIeHa Ha PUC. 5.

Monynb umeer ceprudukar xommaruu Cisco
U peanusyeT BeCh HA60p QYHKIHIT, HEOOXO/H-
MBIX 17151 6eCIIPOBOSHBIX KOMMYHUKAIHI 6e3
IIPUMEHEHUS BHEIIHETO IPOLleccopa, OH SB-
asteTcst IWIaThOPMOIL IS IOCTPOCHHUSI CUCTEM
¢ GecipoBoHbIMHU HaTgukamu. [Tnara SenSiFi
(puc. 6) crioco6Ha HaKAIUIUBATH Pa3HOOOPa3-

BT Coexiulence LT

R59110 WLAN Subsystem

Puc. 5. CtpykTypHas cxema nnatbl SenSiF
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eticor. KoHTpoILIEP, BCTPOCHHBII B MOLYJIb, PA0OTAET IO YIIPaBIeHIEM
KOMIIaKTHOM OII€PAIJUOHHOM CUCTEMBI PEaIbHOTO BPEMEHM.

ITnara obecrieqnBaer moaHy10 WLAN-(YHK-[IHOHATBHOCTD, BKIIIO-
vas noppaepkky mpotokonos TCP/IP u UDP, ucnonb3yer TexHONIOTHIO
WPA2 u moxer paborars B cetu IPv6. Kordurypauus mwiars! mpous-
Bogutcs depe3 nopT UART unu mo 6ecIpoBOLHOMY COeUHEHUIO.
Ha mutaTe Taroke pasMmelrieHa KepaMudecKasi aHTEHHA, Pa3beM [IIs BHEIIl-
Hell aHTEHHBI, OIIOPHBIN T€HEPATOP U CXEMBI YIIPaBIeHUs IUTAHUEM.
MukpomoriiHoe notpebieHne obecriedrBaeT paboTy IUIATHI IPH MUTAHUK
OT JIUTUEBOU 6aTapeH B TCYCHUEC HECKOJIBKUX JIET.

Ha crpanue [5] caiita KOMIIaHUH IpeCTaBIeHbI ONUCAHUS Gotee
10 npumepoB paspabotok Ha 6aze Momyieit RS9110, oXBaTHIBAOIINX
IIXPOKUI CIEKTp IPUWIOKEeHUI. DT0 MOOHMIbHAs Tenedonus, Tenedo-
uust VoWIFI, IP-kamepa, Wi-Fi RTLS-MeTku, MegMIMHCKAE TIPUTIO-
JKE€HU, ITyJIbThI NUCTAHIUOHHOTO YKPaBJIECHUA U T. 1.

R59110-H-1 1-31
Jlutepatypa
Puc. 6. BHewnui Bug nnatbl SenSiFi

1. Marepuainsl ceMuHapa komnanuu Redpine Signals. Centsi6ps 2010 r.
2. www.redpinesignals.com

HYIO TelleMeTPUIeCcKyi0 HH(POPMAIIUIO — TAHHbIE O TEMIIEPAType, BIaK- 3. www.wi-fi.org

HOCTH, IBYKEHUH, OCBEILIEHHOCTH, IaBJIEHUH, YPOBHE HalPsDKEHUS 6ara- 4. http://www.ineltek.com/ru/index.php

per MUTaHWUs, UCIIOJIb3YsI CTAHAPTHBIE AHATOTOBBIE U UpPOBbIe HHTEP- 5. http://www.redpinesignals.com/Solutions/Wi-Fi_Applications/
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