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BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter regarded as the invention is particularly pointed out and
distinctly claimed in the concluding portion of the specification. The present
invention, however, both as to organization and method of operation, together with
objects, features, and advantages thereof, may best be understood by reference
to the following detailed description when read with the accompanying drawings in

which:

FIG. 1 is a schematic diagram illustrating a wireless communication device
in accordance with an embodiment of the present invention; and

FIG. 2 is a schematic diagram illustrating a wireless communication device
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'blel appreciated that for sinplicity and clarity of
illustration, elements illustrated in the fi ,
I\”a%é""f{%@ggﬂecessari |y been drawn to scale. Forg@g%}?@mm
t he di nensi ons of sone of the el enents are exaggerated
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skilled in the art that the present invention may_ be
havebedrcrepeatadhaneng Hedigusersto indisatgoieseonging of é?‘°9°”5
i nstances, well-known nethods, procedures, conponents
elgntbnts.r cui ts have not been described in detail so as
not to obscure the present invention. In the
foll owi ng description and clains, the terns "include"

DETAILSD DESERIFSRON al ong with their derivatives, may
be used, and are intended to be treated as synonyms

for ﬁaté?If@h%@%%é@f@?ﬁ%édr@ﬂgn IinkdiBud She&Hit Bérails are set forth

desc ternms "coupl ed" and
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i e sgﬁz&&ﬁp%eea 6 ipR¢ By fiGbe pRUERS yshfon ray e
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practilced wﬁhoutaH\est»e\Agpé)crificné)ertgils?l Iﬁ%%‘érslnggr?ce'sr,] wdelll-rk%‘a{tvn methods,
procedures, components and circuits have not been described in detail so as not

to obscure the present invention.

In the following description and claims, the terms "include" and
"comprise," along with their derivatives, may be used, and are intended to be
treated as synonyms for each other. In addition, in the following description
and claims, the terms "coupled" and "connected,” along with their
derivatives, may be used. It should be understood that these terms are not
intended as synonyms for each other. Rather, in particular embodiments,
"connected” may be used to indicate that two or more elements are in direct
physical or electrical contact with each other. "Coupled” may mean that two
or more elements are in direct physical or electrical contact. However,
"coupled" may also mean that two or more elements are not in direct contact
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physical or electrical contact with each other.
"Coupl ed" may nean that two or nore elenents are in
di rect physical or electrical contact. However,

"\\Q?&bﬁk/ . oMY al so nean that two or nore el enp@f/gsm@msmg
|rect contact 2 WD 2005/ 006591

PCT/ US2004/ 018168 wi th each other, but yet still
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Comuni cations (GSM portabl e handset. 5 Although the

ipeewiovatiediintosh aViFeless goramuaioatien exicsi HR skek @sy Egr example, a

ot her types of receivers such as a super-heterodyne

Gobel Sesteor fa = bipbile tiprmmosicationsiySke pouds hamdbet he

type of receiver is not alimtation of the present

ARNSWYH tHe reEBRer IS WR asid divsdtrodhedrsion Fdc@ivet, Ber types of
also be referred to as a zero internediate frequency

r(el:a/ere&ﬁ;'hVé;ﬁr s‘ﬁBelePf@t@pé@yn%freeeﬁ@mll b@gn{pﬂﬁslrté@é.vbrsn@y be

to-diglt 10 recelver Further, for sinplicity t
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si ngl e- ended si w.thout [im.ti
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receives or transmts a nodul ated signal from

freauengy dIFAfeeaivers A0 exaanrisof a SABUMNG fe¢river is g RFgo-digital
mul tiple antenna and 15 nultiple receiver apparatus
rebeivemaiuttkeni Sedsimplicitprtoe eirauitsmtiave beerdescréreckas providing
mul ti-path fading and interfering signals, which may

difforepial $§ighd R sholl bel BRRretovd Qﬁatlﬁn@@yeridé@' 4igieal8 may
direct conversion primary receiver 20 that may include

B by \Nﬁh%@t ﬁm)ck Odfr\%"cléth@s edt@Wbftgr.an i nput

termnal coupled to antenna 30 for anplifying the

r ece'fﬁ%qrasr{s%gﬂ)er %Hﬁgr rae%elvfeg or transmits a modulated signal from
multiple antennas 30 and 130. Shown in FIG. 1 is a multiple antenna and
multiple receiver apparatus that may be used to improve a radio's resilience to
multi-path fading and interfering signals, which may improve throughput.

Wireless device 10 may include a direct conversion primary receiver 20

that may include a Low Noise Amplifier (LNA) 40 having an input terminal
coupled to antenna 30 for amplifying the received signal such as, for
example, a received radio frequency (RF) signal. A mixer 50 translates the
carrier frequency of the received modulated signal, down-converting the
frequency of the modulated signal in the primary receiver. The down-

converted, baseband signal may be filtered through a filter 60 and converted
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20 exanple, a received radio frequency (RF) signal. A

m xer 50 translates the carrier frequency of the

recei ved nodul at ed signal, down-converting the

frequency of the nodul at ed si gnal in the pri YUS2004/018168
P”e(?:él(’?/%‘]rdg The down- converted, baseband si gnal may be
filtered through a filter 60 and converted 3 WD

2005/ 006591 PCT/ US2Q04/ 018168 '
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Converter éADC 70. The di gltal [epresentati o %‘@h igital
Gomverar (NPEUGR. ol digital FapeReatatq Tay SoPRtEc, b sug g

transferred to a baseband and application progcessor
cPp@dnellfiitaus ipriar Yo beingi traisfemed &9 rdrassband apg appligation
coupled to a 5 Voltage Controlled Gscillator (VCO 80
drOcdse6€200. an mintarylrateives2Qnaixer Bikis fﬂlrwugnuyledftmme
signal provided by this local oscillator is determ ned

\mﬂag cﬁ&ﬁ?&%%s&ﬁ%tbﬂ(@cm gong rdesme anséwilkitogsigeniat Ee
ase Lock Loop (PLL). The transceiver may

f t h
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signal. A mxer 150 OVI des frequency transl ati on of
Che Shertrasecpiver MY WoWWr ANGHIST QAT YRS PReecondary
frequency of the nodul ated signal down- converted in
rebevaetad dhatenel irerlude e, Lovh dloisesApfities (Ll 14@haying an
filtered through a filter 160 and converted from an

i eemmiagbaliple® ta aditgririaal 30 Shategmplbiast atatbar veleinedoy
an Anal og- To-Di gital Converter (ADC) 170. The digital

(Mlgt%‘anollﬁél O Vatkére1 5B YprHRdPAFEEGerdY QHBSatibgiof @he carrier in

annel ters prior to being passed to a baseband

g%?ﬁmﬁeﬁa&:ﬁﬂ] B/(/Rﬁ etﬁe? Weq%QIQcy Ehgnéofr\%@@%‘i@& sigral down-

lver to secondary

cro%?/grlt\e/ rm i 2eosécoon%rr%\éleg/%r 1'26 the baseband signal may be filtered

through a filter 160 and converted from an analog signal to a digital
representation value by an Analog-To-Digital Converter (ADC) 170. The
digital representation value may be passed through digital channel filters prior
to. being passed to a baseband and application processor 200. The processor
is coupled to primary receiver 20 and to secondary receiver 120 to provide, in
general, the digital processing of the received data within communications
device 10.

A memory device 210 may be coupled to processor 200 to store data
and/or instructions. In some embodiments, memory device 210 may be a

volatile memory such as, for example, a Static Random Access Memory
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general, the digital processing of the received data
W t hin communi cati ons 20 device 10. A nenory device
210 may be coupled to processor 200 to store data

gﬂgéo‘a%d %t ructions. In sonme enmbodi nents, NMENPEYUS2004/018168
evice may be a volatile nenory such as for

exanple, a St atl ¢ Random Access Menory

R R e A SVRHBIAP (19RAR) MY W&M@ﬂ[’é@%a%"n%“é
RrmIGIAiE AGBPECMaRTY (e DRENHoEEHaD dhe SHODR L the

respect. In alternate enbodinents, nmenory device 210
ataisneldesubjemanatter is| rmtd‘emmwmsmhwrﬁﬁecﬁ oln dterpatml e, an
El ectrically Programmabl e Read-Only Menory (EPROM, an

drhissdifieadd, Injerabas dbliee 210 Map draamai «afieade@oiry such as, for
Menory (EEPROVM), a flash nmenmory (NAND or NOR type,

ﬁmﬁo‘gl WEI@HHda‘HVQ’rQQF&nrﬁ%Ie q:@aH)Ole NtefioPE  ERROMS, an

m Access Menory ( , a Polyner Ferroelectric

ﬁ%&ﬂgmy’%&ggﬁle(mﬁrérﬁﬁﬁﬁﬁ%@ %gﬂﬁfe egﬁEEﬁDﬁPM a flash
r@ﬁ'@g%\f Hﬁ%@ i @?@pé%?@w Bwﬁb%'? )éa{glppeglcgap aaFerroelectrlc

magneti c di sk, or ang ot her_ devi ce capabl e of storl g
Ransioru AcevsMamyryr(FBAM, aiRahever Ferrqelegiig Rpnsom Access

understood that the scope of the present invention is
Menohy (RRRAMI,ce Megmetic Beadphedccas MamaamdAMBAW ot Ovonics
end that includes primary receiver 20 and secondary

URE8d WeimdR0(owV) be derbadtied, vidhagrfoc exaoml@0dh as a

m xed-nmode integrated circuit. Alternatively, primry
dIEGRINEEh Atk A PEr S BERNEAROPLIESCALY, S magnetic disk, or any other
device capable of storing instructions and/or data. However, it should be
understood that the scope of the present invention is not limited to these
examples.

The analog front end that includes primary receiver 20 and secondary
receiver 120 may be embedded with processor 200 as a mixed-mode
integrated circuit. Alternatively, primary receiver 20 and secondary receiver
120 may be a stand-alone Radio Frequency (RF) integrated analog circuit that
includes low noise amplifiers, mixers, digital filters and ADCs. I[n yet another
embodiment having a different partitioning of elements, the analog circuit may
include low noise amplifiers and mixer(s), while the filters and ADCs may be
included with the baseband processor. Accordingly, embodiments of the

present invention may be used in a variety of applications, with the claimed
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120 may be a stand-al one Radi o Frequency (RF)
integrated analog circuit that includes |Iow noise
anplifiers, mxers, digital filters and ADCs. In yet

@\(n(%@%%ggq enbodi nent having a different partpét/pgiondoisies
of " el'enments, the analog circuit may include | ow noise

anplifiers and mxer(s), while the filters and ADCs

' LLh : e -
sHBitst Brarish Rt b gD P RO S8 Rrak purpose
be used in a variety of_ applicatdi , MLt R N
B SRS G0t PN B BB TS 18P Fphfed RefcRoRtst:
i ncorporated with/into mcrocgntrollers,

Cramrit o (RIPEbseomplexrIBpireeias Bet Compyting (C& G among other
Processors (DSPs), Reduced Instruction-Set Conputing
e{dRitS0)jc cOupphents) Nstparticulon-tHe prexempinvengionangrpe used in
anong other electronic conmponents. In particular, the

sBi26 BRbndd) \CORirh ORicETY's A d Peesbriah Digisadsispamise®DAs), base
communi cators and Personal Digital Assistants (PDAs),

HAAT&ind c8fich RRMsEElsl AbINCRDRAEER efBfnEHt, Blitomotive

bi ot ech "equi pnent, autonotive safety and protective

equi pnent n fve | ' : :

B HE Pror it AR Sob BB A HRE MroRIRGHEL Broduct,,
resent . invention i,s not limted to ese_exappl Lo

et B R RT Bt Bh AN E SCU0F Ay S GSeR Tt [Nyahpion is

two distinct receiver chains or receiver paths. In

nohEmétel @i theae exABPISS aces the i ndivi dual receiver

chains on separate integrated circuits, a single

synt Wésdlgssr cordmungstionaavidce01 0 manese et Eagt twerdistindtn
primary receiver 20 and further drives mxer 150 in

réfN dredhairRCei nekiveh dathsi Ninskie g dimieac ehategladeltheThe
two 15 distinct receiver chains on separate chips are

it EHubIOeb BREEBBAhs dnditphbratditegRRed ¢italits, of 8ing®y s\anesizer
on a direct down conversion architecture. Thus,
drives mixer 50 in one receiver chain in primary receiver 20 and further drives
mixer 150 in another receiver chain in secondary receiver 120. The two
distinct receiver chains on separate chips are used to implement a dual-
antenna, dual-receiver based on a direct down conversion architecture. Thus,
with VCO 80 located within primary receiver 20, the signals from the VCO
are transferrea through a differential output buffer, e.g. amplifier 100, to
external terminals. The inputs of a differential input buffer, e.g., amplifier
180, are coupled to input terminals on secondary receiver 120, and coupled
to receive signals from VCO 80 via traces 190. Thus, amplifier 100

interfaces VCO 80 on primary receiver 20 to the external environment, and to

amplifier 180 on secondary receiver 120. The physical traces 190 external to
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with VCO 80 | ocated within primary receiver 20, the
signals fromthe VCO are transferred through a
differential output buffer, e.g. anplifier 100, to
external termnals. The |nputs of a different

BYR 794/0%6 @1y anplifier 20 180, are coupl ed tg@#/Héi&QH&sms
term nals on secondary receiver 120, and coupled to
recei ve signals from VCQ L Laces 190.

thaenvess MBOPavT EgEoee e iiS iy etke Tkl gonal
20 to the external environnment, and to [ifi %
1455. SheBNdTY uTR LA Erente oUTh i, BPLLAMAILe i 1§5hd 180
external to 6 WD 2005/ 006591 PCT/ US2004/ 018168 _the
alleced viogle WEBP T dnvelmizers @mivweaeRaTetehvegrgtedbaireistat
and | ow signal |oss. Again, the use of differential

nel Béluséd €o irfPlein e i didlenseriOreanived, dhsed| drodirect-down
single VCOto drive mxers on two separate integrated

Cgh{,g,lgbtnsarghﬁlgcmp@y be used to inplenent a dual -antenna
recei ver, based on direct-down 5 conversion

ar ChEL(tecﬁ oSt FésteaﬁurjerlﬁE%?@s%nﬁ ?r%Wﬂ%ﬁeth‘I; Frﬁh;v be

pres nven on t I ncor por at

recei ver 240 that se ea .Lpct .
e Tomssorves an it manusaa e ehe g i erayer
in a wreless communication device 230. In this

copbrsdirmaths, angeat lepst twe @arafses ¢hai Wir ?n’ﬁ?s CREINgRIcation
antenna 10 30, LNA 40, m xer 50, filter 60, ADC 70 and
dehized?30.t & thihambeidithent, ahe firstireceivecorinmaapinadde antenna
chain may include antenna 130, LNA 140, m xer 150,

30, ILNY 401 Aidxer’ S, 1178 GOdADBE7Glagd taé dighahebbnfiéll filars. The
In this enbodi nent both receiver chains are integrated

e iimealiad, hatxer 150, filt
S%ﬁ&ﬁ]r&ref\%gfcﬁgggﬁﬁ%u%%%ﬁ{\%% 80 Clps separ at eéegrom et

ST 2orq ¥ty FRBERRG 1 Spbasr A

receiver chains are integrated together onto the same integrated circuit that
further includes a VCO 80. VCO 80 is separated from mixers 50 and 150 by
respective amplifiers 100 and 180. Note that VCO 80 is coupled to a Phase
Lock Loop (PLL) that may or may not be integrated with receiver 240.
Further note that in one embodiment, receiver 240 may be integrated with
processor 200 onto a single chip.

Receiver 240 may provide an area and power efficient implementation
of a direct-down conversion architectur.e having only one synthesizer to drive
the mixers of both receiver chains. In this embodiment, one PLL drives VCO
80, with feedback from the VCO through a prescaler 90 to the PLL. Buffer

amplifiers 100 and 180 couple the VCO signals to the respective mixers 50
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Lock Loop (PLL) that may or may not be integrated with
recei ver 240. Further note that in one enbodi nent,
receiver 240 nmay be integrated with processor 200
%%Og}m%g(ﬂgl e chip. Receiver 240 may provide pfr/a§Rf/018168
and power efficient inplenentation 20 of a
di rect-down conversion architecture having only one

esi zel b YR aint ' i ' additional
B JRESY Gy ieBetVek Ky WP 5L Bfthr AAblInER0RgIREe pad
W th feedback fromthe VCO through a prescaler 90 to
isofptiop| hetwgensthe tWaRCRMeECR9080 and 180 coupl e the VCO
signals to the respective mxers 50 7 WD 2005/ 006591
PCT/ Mporizrense 68 FIGRdT Bog Sthediat resebiey ghaihtiah may
where the buffer anplifiers provide additional
irichaleadritonnd SOWR SR #hertivey T Bter&0,NACHED apg whigital channel
reference to FIGS. 1 and 2, the first receiver chain
filtbat mERYpetdislinde anivermadsty rddeiveld signiakend poovidle! t er
60, ADC 70 and digital channel 5 filters nmay operate
pldte@bordFhd WtWHQ§%ﬁa%r@%¢tﬁia\f§. fikging&a thardcph@Yédtiver chain

processor 200 wth quadrature signals. Likew se, the
second. recei [ - L qant a
R o den B VB R 1D ik 4TCER FOOPARES] 70 and
chapnel filters may operate in.an activye node ta.

el rTRe! SHERm A RP o4 PR SLBOLS IS S5 Gy prpional and
quadrature signals. However, both receive chajns 10 .
pravjdeproicaasari @0 math guadratise fanalseHaMEVeRrpth receive chains
i ndependently selected and enabled. As is illustrated
may bd Bactiye dort perivals FOtimadantd3benaydapenddaidy sdlected and
receive radio frequency (RF) signals. In addition to
eh&medVving signals, antenna 30 may be switchably or

sel ectively coupled to transmt signals. For

As is illustrated in FIG. 1, antennas 30 and 130 may be adapted to

receive radio frequency (RF) signals. In addition to receiving signals, antenna
30 may be switchably or selectively coupled to transmit signals. For
example, antenna 30 may be switchably coupled to an output terminal of
power amplifier (not shown) via a switch (not shown). Antenna 30 may be
referred to as a primary antenna or also as a transmit and receive
(TX/RX)antenna. Antenna 130 may be referred to as a secondary antenna or
a receive only {(RX only) antenna.

in one embodiment, antennas 30 and 130 may be antennas having
different structural types. For example, antenna 30 may be a "whip"
antenna, a "stub" antenna or a dipole antenna, while antenna 130 may be a

microstrip patch antenna. A microstrip patch antenna may be layer of metal,
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15 exanpl e, antenna 30 may be switchably coupled to an
output termnal of power anplifier (not shown) via a
switch (not shown). Antenna 30 may be referred to as

a Er%&ys)]antenna or also as a transmt and reeE¥R04018168

htenna. Antenna 130 nay be referred to as a
secondary antenna or a receive only (RX only)

antenna. 20 In one enbodi nmen d3Qormay
b SitinALetAgTD Raf Faraney 5B EBRRRSy B ANRediER,

exanpl e, antenna 30 may be a "whi p" antenna, a "stub"
maeeHna or a di pol e antenna, while antenna 130 may be

a mcrostrip patch antenna. A mcrostrip patch .

ant edmanﬁmwﬁmybrafﬁﬁnmﬁﬁl may heye a08glaygpopftern different
PCT/ US2004/ 018168 e.g., copper, over a ground plan and
thery tHeer aslepi@napatterbyof amtéentsul 30 orFor weampiealantemna @ may be
enbodi ment, antenna 30 may have a radiation pattern

afidh Bk tiohRadhibhea hathatd eon-prédtereraaiatamt gattern180y.,
For exanple, antenna 30 may be 5 an omi-directional

c%&gbﬁ?%?é%ge\[f)+iggc)s?gr{b@frgh{ %h’g\é%gie%d,i ad eMtePARIBIMmay be a

receiving signals from many angl es.,

and.ant enna 130. may ,b [ i t a ' a
e poET R adearion e iRy Ml B opeeer
receiving signals fromfixed angles. ,A "whip" or

recei\(ipg SW%%QWC{)%”Q%S' dgrni"‘fqﬂﬁ) r 8tt ?%’Hala”gﬁ?%%ﬂla?ya%edan
a mcrostrip patch antenna may be a directive 10 =
oami-gitaational ankennacarnshairmerastrip RAChHITteBN? Giay badt drfedive
30 may be used in conjunction with the directive
aAtdn@aNadn 183 drobpdioendeomaddisedtmmapanteena 3Qmayrisd tiged in
As illustrated in FIGS. 1 and 2, antennas 30 and 130

cHRYinBBon LAEPE divedtiveCaitohRr 180 tatprowidstratiatiodifdtarent
receive paths to receive at | east .
diversity. As illustrated in FIGS. 1 and 2, antennas 30 and 130 may be
respectively coupled to at least two different receive paths to receive at least
two different signals. This embodiment may provide processing of de-
correlated signals that are received by antennas 30 and 130, and processed
by the separate receive paths. These different or de-correlated signals may
be processed by a digital baseband logic circuit, e.g., baseband-application
processor 200. This embodiment may be used to provide interference
detection and cancelliation, and may improve throughput over systems not
using at least two receivers and. at least two antennas having different
radiation pattern characteristics,

Antennas 30 and 130 may also provide "antenna diversity" to reduce

problems due to destructive interference from multipath fading or interference
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two different signals. This enbodi nent may provide
processing of de 15 correlated signals that are
recei ved by antennas 30 and 130, and processed by the
gﬁpgﬁ@&ﬁqﬁecelve pat hs. These different or PCT/US2004/018168
correlated signals may be processed by a digital
baseband logic circuit, e.g., baseband-application
ocessor 20 de
SBT3 enfa0 gl 1 S FEMepiied By ok
i nprove thro over s e 0, usin & t
disfgcee el v 8F ﬁe%aﬁaga‘et T"é%§¥"¥' @%ﬁ?(érﬂﬁa@ 'P]rg\\/ﬁjnggmeﬁﬁg
different radiation pattern characteristics. Antenna
dgersinvd T30 spayjalmeparasicnvefrntenmsedP and; 13 g3y degrgase the
reduce problens due to destructive interference from
likalinbbpahéat bath angeonas BDenidet 3 ceceie B STD/copEKBAtion of
PCT/ US2004/ 018168 signals. Antennas 30 and 130 may be

nifedtatiadedyr tiprfedng efgnaed di stance, e.g., at |east
about two centineters (cm, to provide antenna

d' VeAﬁhB dgh Wikishiadd\idesS£O ahatd3maef illast fRaasitB Anand

ecr ease the l'i kel i hood that both antennas 30
d130rce|v ated t "
Hﬂ?n{'f'f)gf]ﬂ PadE or R nﬁ g?%&g&b%%ﬁ%ﬁs APt ROUGH e to eac

I d
oS S5 ol oo et bl Yl g
not correlated to each other, this is not
prasant Hvieptopmaybe gpeliecthtsing rasre; t9an tY‘Wea'bTrePH(%? grddmee

the present invention may be applied using nore than
tharot vao rereies pathe tomeeeiv@ nodrerthamdwoegighale. pat hs to
receive nore than two signals. In one enbodi nent,

devi pesnelémabdin?siit, dByiche 10edridu230 i@} bpleehielsr télaphones. In

this enbodi nent, a portion of antenna 30 nay be
tHREERIISRIMER, tSorBBHfht&ina 30 may be external to the housing of
devices 10 or 230 and antenna 130 may be internal to the housing of devices
10 and 230.

Although the scope of the present invention is not limited in this respect,
wireless communication devices 10 and 230 may be adapted to process a variety
of wireless communication protocols such wireless personal area network
(WPAN) protocols, wireless local area network (WLAN) protocols, wireless
metropolitan area network (WMAN) protocols, or wireless wide area network
(WWAN) protocols.

Although the scope of the present invention is not limited in this

respect, wireless communication devices 10 and 230 may be each be a wireless

telephone, a personal digital assistant (PDA), a laptop or portable computer with

10
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devices 10 or 230 and antenna 130 may be internal to
the housing of devices 10 and 230. 15 Although the
scope of the present invention is not limted in this

Rﬁf‘ﬂﬁ%ms w rel ess conmuni cation devices 10 apdp/dsMo4/018168
may be a apted to process a variety of wreless
commruni cation protocols such wirel ess personal area

W?%%CEB?I%W’AM wite s ?c?@a?are‘é(' AWK WIONY actets pBRt ‘(WPK a

cols, wreless netropolitan area network
O A HiskEdiag geies SugRaliflughlyeh o dgta
c%rﬁéfﬁ?‘ﬁ!rg 30 Ges A A4S o 5B RF g (R
N oERIOn Telisb G0l e cﬁr%gﬁ‘{épﬂ?@'?é% ? %ﬁigﬁ%’?év be a set-
2005/ 006591 PCT/ US2004/ 018168 wi re] ess Ca

top bex e8 gateway, oaaéaulh@pq;@rqgné m)wuggl@%%ga llﬁy %ﬁg,papeway
a web tablet, a pager, an instant nessagi ng device, a

ndiygnélade mmgltal plitzsceiber med([lj:‘su) ahoderaoe ragabde murdest, and a
devi ces that may be adapted to transnmit and/or receive

réEer MRk inmtiiddel esmby mayninolubiera serbodal nadé s recbegerci®y R)
10 and 230 may be a set 5 top box , a gateway, or a

aw'atﬁgﬁai\ﬁd&&ets%f(o [g)rbm\q,grel ess capability. The
gate

Include a digital subscriber |ine (DSL)

m)der@r% 3 o%gf%]eg J@%%'ﬁsoarﬂg%?e Lfngli)r?ény gpﬁle%lzd\d\//g ddtems:

cent person record

bt U Sl G BT AR sk o
3 ﬁystgnﬁn%r@reiéés%s@gwﬁqrz%%%&aw O B0l e
a%arwr@rt\zlggsga/%tl\[ OSI?,S em, a ou&ath%es}c\ége of {he pre ént Ihvention is not
limited in this respect. An example of WLAN system includes the Industrial
Electrical and Electronics Engineers (IEEE) 802.11 standard. An example of a
WMAN system includes the Industrial Electrical and Electronics Engineers (IEEE)
802.16 standard. An example of a WPAN system includes Bluetooth™
(Bluetooth is a registered trademark of the Bluetooth Special Interest Group).
Examples of cellular systems include: Code Division Multiple Access (CDMA)
cellular radiotelephone communication systems, Global System for Mobile
Communications (GSM) cellular radiotelephone systems, Enhanced data for GSM |
Evolution (EDGE) systems, North American Digital Cellular (NADC) cellular
radiotelephone systems, Time Division Multiple Access (TDMA) systems,
Extended-TDMA (E-TDMA) cellular radiotelephone systems, GPRS, third

generation (3G) systems like Wide-band CDMA (WCDMA), CDMA-2000,

11



area network (WMN) system although the scope of the
present invention is not Ilimted in this respect. An
exanpl e of WLAN system includes the Industrial

I ' and El ectronics Engineers (| EEE) 8Payidrnos/nisies
s%(g%‘)g]‘%a/}rmggdlm exanpl e of a 15 WWMAN system i ncl udes the

I ndustrial Electrical and El ectroni cs Engi neers (| EEE)

U%ﬁ%@%aiafaﬁ%‘ﬁf%ﬁﬁ%ﬁ?ﬁ%%ﬁegg e or
' | . :
cor 1 ndE <Sptath AR a1l Tofiibi] (R ey E a0 M0

Access (CDMA) cellul ar radiotel ephone comruni cation
dswtb@ﬁmer@noﬂaﬁnvsygtdémafle*ﬁswﬁﬂs BRSO RANRT  l Coprlivalents
(GSM cel |l ul ar radiotel ephone systens, Enhanced data
wilb no GSbec Evtol thvse akiflebEE hesgst dhris, thesefareatr Ppgderstood
Digital Cellular (NADC) cellular radiotel ephone
tisatsthe ppedtl & clRiinis sromtbbddd pi eovir alissuchTDRBIficayione @ed
Ext ended- TDVA (E- TDMA) cel | ul ar radi ot el ephone
int fWel Gue 9piieRth®hveatdnsyst ens |i ke

cw&éﬁnmﬁm) : BCDI\/A- 2000, 11 WD 2005/ 006591
PCT/ US2004/ 018168 Uni versal Mbbil e Tel ecomruni cati ons
System (UMIS), or the like. While certain features of

the invention have been illustrated and described
herei n, many nodi fications, substitutions, changes,
and equivalents wll now occur to those skilled in

the art. It is, therefore, to be understood 5 that the
appended clains are intended to cover all such

nodi fications and changes as fall within the true
spirit of the invention. 12 13 dains
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1. An apparatus, conprising: a first antenna receiving
a first radio frequency (RF) signal and coupled to a
first receiver; 5 a second enna receiving a second
radi o frequency signal that is not correlated to the
first signal, coupled to a second receiver and having
radi ation pattern different than a radiation
Cﬁa_ttern of the first antenna; and a baseband processor
@85t ed to process the first radio frequency (RF)
signal and the second radio frequency (RF) signal to
proviqde i ngAgr, tion and cancel |l ation. 2.
The appard%ﬁs &Qgﬂﬁgﬁ laim1, wherein the first
antenna is an onnl-dlrectlonal ant enna having a
non- di firstanteanaadceivingra fiest radio frequienoy éRE) sighakand coupled
1S8G0 franRana is a directive antenna having a
A ERY &7EVPhdi ation 15 pattern. 3. The apparatus as
claimed in claim1 or claim2, wherein the first

ant erngedohdaantbhina aedeing.a sdodhdaatpnirequencyigediehat is not
antenna. 4. The apparatus as clained in any one of

cOrsfated 1o ths st aigsRLiGRUPIRY PrSeRshEaveEsRRE haying a
rga atioR ‘p%'tt@rrP?Fﬁ‘éFerﬁriBSrT r%narad %‘IIO\AE)%'[I%PI"P Bf ?ﬁﬁ;f?g{é’nﬂb?ﬁﬁd

I'n-any one o erern
recei ver conprises a flrst | ow noi se anplifier (LNA)
havi ragbmhampmrocessoﬁamlptexbtqoﬂn@dewthehférst radio fmuennya(RF)

d, wh th d [ is 14 t
it PRfe Recaa 258 Heaugipy REL s Enalie B RBIN feteberee
RAEdtionl #Hd cdnddbtibavi ng an i nput term naI coupl ed to
t he second antenna. 6. The apparatus as clained in any

one of clains 1 to 5, wherein

2. The apparatus as claimed in claim 1, wherein the first antenna
is an omni-directional antenna having a non-directive radiation pattern and
wherein the second antenna is a directive antenna having a directive radiation

pattern.

3. The apparatus as claimed in claim 1 or claim 2, wherein the first

antenna is a whip antenna, stub antenna, or dipole antenna.

4, The apparatus as claimed in any one of claims 1 to 3, wherein

the second antenna is a microstrip patch antenna.

5. The apparatus as claimed in any one of claims 1 to 4, wherein
the first receiver comprises a first low noise amplifier (LNA) having an input

terminal coupled to the first antenna and wherein the second receiver is
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5 sai d baseband processor is a baseband logic circuit.
7. The apparatus as clained in any one of clains 1 to
6, wherein the first receiViér is adapted to down
convert a first signal fromthe first antenna and
wherein the second receiver is adapted to down convert
a second signal 10 fromthe second antenna. 8. The

apparatus as claimed in any one of clainms 1 to 7, »
sgRaraie from e fist secaivrangdefomprigesia seeene i episegrnplifier

WYE: : e § ] ' di rect
(AT E g nBUF 28y PRE e sBEGh Bhering (1 137
any one of claims 1 to 8, wherein said apparatus is a
wi rel ess wi de area network (WMN) device. 10. The
apparatus as clainmed in claim9, wherein the wreless
wi de , 20 ea_networ k s device is cellula .
el efhone. T8 aPRABNUD A8 CAITEAIS 20W asce! Siims hihB agherein
SUREhSIbatld proRsssat is Fé%eiée%@n@flo?ib%irf:hi[.St antenna 1s
external to a housing of the cellular tel ephone 15
and wherein the second antenna is internal to the
housi ng of the cellular telephone. 12. A nethod for
providing interference detection and cancellation,

CONprA Si ngTﬁQQR?EPa‘?ﬁs %] :clim%.@(iﬁia\%/%eaoffél ifls ‘Fit@?abvherein
froma first ahtenna at the ITnput"termnal of a flrst
the fiest veceiverdis @daipted t dewncdnseradirstisighalrfeoth the dirsttaméenna

A e B SECoRORaS L AP led A Ao datNe i segqnshsinal

from the second antenna.

8. The apparatus as claimed in any one of claims 1 to 7, wherein
the first receiver is a direct conversion receiver and wherein the second

receiver is a direct conversion receiver.

9. The apparatus as claimed in any one of claims 1 to 8, wherein

said apparatus is a wireless wide area network (WWAN) device.

10. The apparatus as claimed in claim 9, wherein the wireless wide

area network (WWAN) device is a cellular telephone.

11. The apparatus as claimed in claim 10, wherein at least a

portion of the first antenna is external to a housing of the cellular telephone
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pattern of the first antenna is different than the

radi ati on pattern of the second 10 antenna; and using

a baseband logic circuit to Brocess the first signa

and the second signal. 13. The nethod for providing

interference detection and cancellation as clained in

claim 12, further conprising domnconverting the 15

first signal to a first baseband signal and

a@évmefﬁveﬂlel serondeartenra issintgiagl todha hogsngref tha sellulas

téb? 14. The nmethod for providing interference

J ectlon and cancellation as clained in claim12 or

claim 13, wherein receiving a first signal 20

conpriizses Aecetheddgr prowiding sttesergnaé detestioarand cancellation,

omi -di rectional ,antenna having a non-directive

coqprisinGRedePePh. 15. The method for providing

interference detection and cancellation as clainmed in

any Qageidihg®d fsiBighdl frémld firstaetting éﬁﬁé'lﬂﬂ)tﬂgehﬁfﬁal 8f5a first

first signal froman omni-directional antenna includes

reeg)¢¥eving the first signal froma whip antenna. 16

16. The nmet hod for providing interference detection

and E'é%%whaa{ é&gbrﬁnsaghgl' mgrén?g%Wth%nﬁspgl ﬁgﬁf’r% a-6eddhd

15, erel recetvin sécond “si gnal ﬁp

aneﬁma/ametuigputstennmil of gsakomd eeveivet| Metemehﬁrﬁdaath? ;

5 havi Irective radiation pattern, 17. The nmetho
ferrppgt%e?irﬁbantﬁneaﬁ%ﬂgﬁ%&%ﬂt&e%é@% AiaiRn Paeiocrf tae isgrond

ﬁﬁbﬁﬂé”dW@d in any one of clainms 12 to 16, wherein

receiving the second signal froma directive antenna

conpri ses recei Vi n? t he second si gnal
using a baseband logic circuit to process the first signal and the second

signal.

13. The method for providing interference detection and
cancellation as claimed in claim 12, further comprising downconverting the
first signal to a first baseband signal and downconverting the first signal to a

second baseband signal.

14. The method for providing interference detection and
cancellation as claimed in claim 12 or claim 13, wherein receiving a first signal
comprises receiving the first signal from an omni-directional antenna having a

non-directive radiation pattern.

15. The method for providing interference detection and
cancellation as claimed in any one of claims 12 to 14, wherein receiving the
first signal from an omni-directional antenna includes receiving the first signal

from a whip antenna.
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10 froma mcrostrip patch antenna. 18. The nethod for
providing interference detectlon and cancellation as
clainmed in any one of clainsl®12 to 17, wherein said
nmethod is inplenented on a wireless wi de area network
(WMN) device. 15 19. The nethod for providing
interference detection and cancellation as clainmed in
claim 18, wherein said wirel ess wi de area network
(WMN) device is a cellular tel ephone. 20 20. The

met hod for providing interference detection and

cancell at i Ro@ LAk ) | east
2 portt on oie fetfiod KeTtoliig AldRetdncd BBieRiBnaing
caocsliatignads ¢lagnedin ahyone of ebimaé 2dnd! Spiwndrezein relseiving a
second. antenna .is internal to the housw&nof Ihet.
sggprllq“s%glnai 8?%18”8?1% receiving the second signal from a directive antenna
having a directive radiation pattern.

17. The method for providing interference detection and
cancellation as claimed in any one of claims 12 to 16, wherein receiving the
second signal from a directive antenna comprises receiving the second signal

from a microstrip patch antenna.

18. The method for providing interference detection and
cancellation as claimed in any one of claims 12 to 17, wherein said method is

implemented on a wireless wide area network (WWAN) device.

19. The method for providing interference detection and
cancellation as claimed in claim 18, wherein said wireless wide area network

(WWAN) device is a cellular telephone.

20. The method for providing interference detection and
cancellation as claimed in claim 19, wherein at least a portion of the first
antenna is external to a housing of the cellular telephone and wherein the

second antenna is internal to the housing of the cellular telephone.



