APPARATUS AND METHODS FOR | MPLEMENTI NG MULTI - CHANNEL TUNERS TECHNI CAL FI ELD
[ 0001] The present disclosure relates generally to the field of wireless
comuni cawpans/@pEsnore particularly to nmethods and rel aCeassyisoarsso f or
mtigating nulti-channel interaction in multi-tuner devices. BACKGROUND
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provided in various electronic systens such as conputer systens and set top
boxes is the reception of tel ewsCHANIGAQAESDOr simlar nmultinmedia streans
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dependimgitiasghdnine! Biesractiore irt martbtingsidenicepeci fi cation, whi ch may be
dependent on the geographic region or other factors. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0003] The subj ect Eﬁﬁﬁﬁﬁﬁﬂggiﬂaded as the invention is
pa”'“{bﬁbby pE’léHtr%%%UEe@IBQs%?tdoﬂ%h%rya"i‘fd”sgsuh s$d1€ T Yt Bg |th}'0”
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pul I'i ng; [0005 lgure 2 1s a k di agram of an el ectronic systemin
accordemolellemopmmttlmg elabf@dmmamﬁ es a Hepiapv eampoiter, [roobleq ifeguatedavices, a

bl ock d% fI e ectﬁonlc S) sten1 in acco g enbodlnents
ot °Che SR AnerclePE abay e i & TR0 TReklvst CeRRaR hroieVind ‘Wie. 8 PO
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is a graph illustrating application of |ocal oscillator prescaling in
may vary greatly depending on the specific transmission specification, which may be

dependent on the geographic region or other factors.
BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The subject matter regarded as the invention is particularly pointed out

and distinctly claimed in the concluding portion of the specification. The 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:
[0004] Figure 1 (Prior Art) is a graph illustrating effects of multi-channel pulling;
[0005] Figure 2 is a block diagram of an electronic system in accordance with
some embodiments of the invention;

[0006] Figure 3 is a block diagram of the electronic system in accordance with
some embodiments of the invention;

[0007] Figure 4 is a block diagram of the electronic system accordance with some
embodiments of the invention;

[0008] Figure 5 is a graph illustrating application of local oscillator prescaling in
accordance with some embodiments of the invention; and

[0009] Figure 6 is a flowchart that describes an embodiment of a method for

mitigating multi-tuner interaction.
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accordance wth sonme enbodi nents of the invention; and [0009] Figure 6 is a
flowhart that describes an enbodi nent of a nethod for mtigating

mul ti-tureo 20niysasti on. [0010] It will be appreciated tirar/uSoo109816gd i City
and clarity of illustration, elenents illustrated in the figures have not

necessar.i.l rawntos . For e | e he di sions of ,sone, of the
OF oo Hobdl, "o ] 1 B rRctee Foat ok toPBmH ek P B TP o g e pants
Fur t herjyydthped wPEPf@flg]lﬁéW]a@@Wdﬂh"ebé&@anl}V B8EEH PSRN Y FBAR, SFchaé/)%nk?ﬁé Nthe
repeated anmong the figures to indicate corresponding or anal ogous el enents.
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that the present |nvent|on may be practiced W|thout these specific details.
In other instances, well - knoﬂﬁmmes conmponents and circuits
have n n S |,:n.d S tq e r
vent 188 FF 0o EEy iy 6k Hob Selileds HiekRrBon, MuRRABHSS SBEGIELBBENS . for. . ot us

and netrhitidatifigmultqchenpeltintegactian I mliti-tunet platfoems, aretestdonh theréviderss can
be i nde endentI%qtuned to an%edand all channels froma copmnonl y recei ved

spect r dRPIhwaderstanging er thainvestiopnelpwRVey it ¥ihBReHICeraired R JiRs8d on a
common GHRY ahe At tlﬁﬁ'teth%aﬁ%sﬁhﬁﬁ’ﬁ/%ﬂﬁéﬁ be@%‘é’eﬂlée‘ﬂ @/‘f‘tﬁbgﬂ fHesknd e%lfﬁ‘ySt em

I nteraction that can negatively aftect performance or mance
el ect raiatalladevinceme,m instancesr svelbpadie wmEthossei proogdures, @ommn&]aamdel s in

] t th h I t d I
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the serrgp2] TURIGAH b an BdlandOimnfletditio proviRiechn GbparHTBS éﬂ@‘?ﬁeﬂwBéé f(g,ocal
OSCI |l at ors associated with each channel or tuner can injection |ock

"pul | " iewiementing a plwabiyaefi tigeravegseie thedenenisdzan be ingependesty é:rmb@ 120

aual 1 0y 3] A eedT oo Byt s oudin thiabe, HfeHER A By FRRERE

syst emthéeuhlhgldm;bdﬁdﬁﬂ@b@éfﬁiﬁp@éeé @readniror substrateda s drintd ¥ldciohrt ed
t hr ough anI i cation of electromagnetic coupling isolation. Application of

t he el eyStfragweite cav@idifid niptra-system interaction “that can negatively affect
performance. Performance of electronic devices with tuners capable of receiving

two or more channels in a common spectrum can degrade when the channels are
tuned close to or equal to the same harmonically related frequencies, resulting in
impairment of the service. Typically, it is found that in such circumstances that local
oscillators associated with each channel or tuner can injection lock or “pull” each
other, generating multiple sidebands 110 and interference 120 in desired channels
as shown in Figure 1 (Prior Art), degrading channel quality.

[0013] Applications requiring more than one tuner in the same system are
typically implemented so each tuner is independently isolated through application of
electromagnetic coupling isolation. Application of the electromagnetic coupling
isolation requires additional space and expense which is a burden, particularly in
mobile devices designed with small form factors for low cost applications. It would
be useful to employ a system and methods to avoid interaction between the
channels or instances where interaction may occur as opposed to reducing the

effects of injection lock or “pulling.” Mitigation of multi-tuner interaction would be
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I solation requires additional space and expense which is a burden,
particularly in nobile devices designed with small formfactors for |ow
cost applwoabiignesi4sit woul d be useful to enpl oy a systemcan$2mmeiobwds t o
avoid interaction between the channels or instances where interaction may

dt d the eff f ct I
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a nonolithic integrated circui di sposed on a common substrate. [0014]
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wi r el esdevisgmamiotiaboard deviceea fybnidr deeiss, aceetsisulBoidelvideAR) noa- wrﬂadaror
wireless router, a wired or wreless m)derraﬂ;a wired or wireless network, a

Local AJevicand NoPe Of RQytable gpYies <3 §ONAROR QWO”‘QOIU@PF%%Y'P% o WAIERSS

VN\iJI[\I\A?V\\l(%AﬁNqi b‘hrcggcr)ri\';sit] I&i?ae%é F]ﬁhf}/gt% % ess PAEI é{m}ﬁ)ssep vq gggss
and/ or (Aé’c)warmedpnrrwtrelmg&mut;&rcarw:xadeorvmnrlalesmmbdalgp | EREre8i0ar wlﬂeleﬁgz. 1

1 802.1 1 802.

and/ or HENwR: 2 Eoc e irirign Boand & WisdesseRbr o v MepaT i A 1 1e)
of the NdIGRK %M%Maé(!ﬁhrel‘é@sMARWWMIAI\HGM'W%% ARiLRefGK RWANPfa V\ht%lé’é%ove

net wor ks, one wa Wo-way radi o communi catl on systens, cel lul ar

radi o- tWMbﬂNMéAé&)rﬂnE}ﬂrmalcﬂreswewk (BANG) & Wineless| dNPAY), vdevecr@s

uni ch Rk PRV RS SopP RIS LT ElorRliane i eblithe R OB o o GRN v

A obal 8:6231’% ,08020 13y s8G2M { P02k, i 862.18dde30X eoahdtaRdamieoanasort REuR GPS
receiver or transceiver or chip, a device whi ch i ncorporates an RFID

el ementvessionsi pnd/er Mieryaiives| apdior Mupg pil ermauEyatutiom IU@E)L r{nétei IRQveor

devi ce.giandig! Gnkd bl LEVRES WHIERYAre( ANt IHAEBEGE UkwBFk<I e Fay?
and/or two-way radio communication systems, cellular radio-telephone
communication systems, a cellular telephone, a wireless telephone, a Personal
Communication Systems (PCS) device, a PDA device which incorporates a wireless
communication device, a mobile or portable Global Positioning System (GPS)
device, a device which incorporates a GPS receiver or transceiver or chip, a device
which incorporates an RFID element or chip, a Multiple Input Multiple Output (MIMO)
transceiver or device, a Single Input Multiple Output (SIMO) transceiver or device, a
Multiple Input Single Output (MISO) transceiver or device, a device having one or
more internal antennas and/or external antennas, Digital Video Broadcast (DVB)
devices or systems, multi-standard radio devices or systems, a wired or wireless
handheld device (e.g., BlackBerry, Palm Treo), a Wireless Application Protocol
(WAP) device, or the like.
[0015] Some embodiments of the invention may be used in conjunction with one

or more types of wireless communication signals and/or systems, for example, Radio
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Mul tiple Input Single Qutput (M SO transceiver or device, a device having
one or nore internal antennas and/or external antennas, Digital Video

Br oadcastwODVB)oos&®i ces or systens, multi-standard radi @CHASRCOH3BRO
systens, a wred or wreless handheld device (e.g., BlackBerry, Palm Treo),
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types quMr' r@FﬁﬂR@ CRRBIDIGSbh OWIuﬁlgﬂé}@ﬂI}é rTWé-mlonf Mul%é”ﬂb@ess
Radi oFr equenc I’—' Infra Red req uenc -Di vi si on [ exi n%o
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Ser vi I - OBH e rSPRA 80, MUBP b Ao (EPTAT A VB Shestzty e
Wdeba;gW@DM%(V@DMM 2000/A MQAG anet t MoGaldtioar (IMDi), aDigueteMMIt-TdreCcr et e
Mul ti-Tone Bl uet oot h d obal_ Positioni ngve%l;st m(GPS), W-Fi,

W - Max (DMEB&U%WMh (RJTMr)aG‘WQi?éE;QMIQQMB)SyS@%KQPSQy MirMpspZigBee
conmuni & rr%% %@@ﬁu%é)%léﬁalt %sﬁgm £ Mdie éésﬁﬁmﬂﬁé‘?g}w OZG”‘e

|nvent|on var’ ous I “devi ces, ens an morks

[ 0016] zrﬁe 138 &5Gi ot end ekencaﬁbodummms@eth@mmadn heagioe um;d lmdearlduy
exanpl e, random or non-random di st ur bances, patterned or non-patterned

di stur tPJh%regeV'%ﬁAéﬁﬁ@(ﬂn%?@Wé’r NEN¥RT&8t eri stics, Inter Symbol Int erference
(1S1) . [abgs] " ?he%ﬁﬁﬁomtéﬁérrehee' BF@ﬁ&%’e%%%séWr i Hrcitide, "R Mahiyfe N1 S€.

si gnal "distortions t noise her mal noi se noi se, "pin noise,
burst mandem avahamcaredoroi disfurbenses,opaitetnedf erempatteme«ﬂeaﬂlsﬁyrhamnpsnent S

t |t d tt ti t ' | | i.nterf
br oduc iR NSt icRg AR REn Bt Sl el i Bath Mo, FetE e
si gnal ,e@&héeinférfér@hc%f@hﬁ@%.@éoﬁaﬁ%liévne%pcwmsm@forwné Sstott §sisa) to a

device attenpting to receive a signal, random noi se, pseudo random noi se,
non- r ariiemaoneise, Piakee maise, orplrnbnn@laet bursichoine c pralpBake Naise,t heisei ie.

0027 e 18 o BB Bk Pl 5658088 ABAAEL BediES s on

r enmovalsigidl/ aloigyy @rd@itéderence produced by co-existing components of a device
attempting to receive a signal, noise or interference produced by components or
units external to a device attempting to receive a signal, random noise, pseudo-
random noise, non-random noise, patterned or non-patterned interference, or the
like.
[0017] The term “mitigation” (e.g., of interference or noise) as used herein
includes, for example, reduction, decrease, lessening, elimination, removal and/or
avoidance.
[0018] The terms “television signal(s)” or “digital television signals” as used herein
include, for example, signals carrying television information, signals carrying
audio/video information, Digital Television (DTV) signals, digital broadcast signals,
Digital Terrestrial Television (DTTV) signals, signals in accordance with one or more
Advanced Television Systems Committee (ATSC) standards, Vestigial SideBand
(VSB) digital television signals (e.g., 8-VSB signals), Coded ODFM (COFDM)
television signals, Digital Video Broadcasting — Terrestrial (DVB-T) signals, DVB-T2
signals, Integrated Services Digital Broadcasting (ISDB) signals, digital television
signals carrying MPEG-2 audio/video, digital television signals carrying MPEG-4
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[0018] The terns "television signal(s)" or "digital television signals" as
used herein include, for exanple, signals carrying television information,

si gnal s caoryivgysaadi o/ video i nformation, Digital Tel eviesirars2¢iddMessi gnal s,
digital broadcast signals, Digital Terrestrial TeI evi sion (DTTV) signals,
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t el evi st on SI erred or recelv hr o a sa e or agd’l sh,

t el evi shdio amcyoaldata sanvides) lie chdditionetoeo ind tedar ouqllgltlahtelanma [iata eoothe
t hrough, cabl es, signals that include (in whole or in part) non-tel evision
dat a (é'kﬁ., radio and/or data services) in addition to or instead of

di gi tﬁgyb?b]e‘“ ngﬁ#egtelé\nsubﬁeslghéﬂﬁ th[aPPrilaﬁ/] b%]rﬂ%ﬂﬂe& H6i bﬁb8vl'ssth8rke%éﬁt”a' S

t hat be" ut r video 1 e rece Ina digital television
st andar@hinThedigitalndaiayisien destadnpgeat ed nﬂ]hberstMﬁOGsZOﬂB@ﬂatede riaber

Str oct ar 82080 ARo Dy SRk BeR eI A B e aferip Ghirid: bR Yfedk i a
Br Oadcaﬁéﬂ&gssﬁu@tme GW bnd 3o 8on ?S?QD@H@I”F@&%SWT@W@QHBP

referred to as DVB- gital Miultinedi a Broadcasting - Terrestrial)

DVB- T/ HBroBdgastig Svmterme@isae@mwwé& Ag0Ger h@sﬁtah@\&lrﬁl-mﬁu [adsaipe rmr@d

| Tust o B8 OEER Solal MELpedhy S Batd ordRes il o AN 626y 2 ow

comuni Matinfsdiav Brloaatasting® iRyrrdsfieal Handberayuni Tas | standsgnd Q\ﬁl$ Furepalfl e t o
sone enbodi nents of the invention. | n another enbodi nent of the invention

(not sHegled @ hereineded?MBnic system 2 10 is a wired conmunications system
confi 9%650]‘ 0 Figure 2 illustrates an electronic system 210 that includes multiple radios

to allow communication with other over-the-air communication devices according to
some embodiments of the invention. In another embodiment of the invention (not
shown), a the electronic system 210 is a wired communications system configured to
allow communication with two or more wired and/or wireless communication devices.
The electronic system 210 may operate in a number of systems such as, for
example, Digital Video Broadcasting - Handheld (DVB-H) that brings broadcast
services to handheld receivers as adopted in the ETSI standard EN 302 304; Digital
Multimedia Broadcasting (DMB); Digital Video Broadcasting - Terrestrial (DVB-T);
the Integrated Services Digital Broadcasting-Terrestrial (ISDB-T) in Japan; or
Wireless Fidelity (Wi-Fi) that provides the underlying technology of Wireless Local
Area Network (WLAN) based on the IEEE 802.11n specifications, although the
present invention is not limited to operate in only these networks. Thus, the radio
subsystems co-located in electronic system 210 provide the capability of

communicating in an RF/location space with other devices in a network.
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al I ow communi cation with two or nore wired and/or w reless comuni cation
devices. The electronic system2 10 may operate in a nunber of systens such
as, for ewergplienosdgital Video Broadcasting - Handhel d @DVRrSB)100B880 br i ngs
broadcast services to handheld receivers as adopted in the ETSI standard EN

302 304, Digit Mul ti.nmedi a Broadcastin DMB)._Digital Video Broadcasting
S rerrdRpPiEl ' hoesimpli s mdaea Duseied B gt pagver 208 Wit SRE S

Br oadcapbinanteina@t 0@ that Sl Bceive AapRRranshisdidl ss¢h BsogWAN, (WYFiFi )
that provides the underlying technology of Wreless Local Area Network

(WLAN) élased tioai t herel EEPWI 1 ih specitfansseivens, 2412t holegh aceonpnedaiet

i nvention,is,.not, limted to erate in | v these. networks. . Thus, the radio
subsysBIRUEEOR HemioBylfton., IRBr afielned 408 HshofSBbd aneRBsio I 71105t of
comunitgaért P4 iamdad s_BEéh@ﬁﬁ’_ﬂérOZTl Eﬁt@ﬁ_ﬁ‘ébe\i\éet ‘!'da@é Iets" depd G6ake a8 TV picture

net wor k. [ 0021] The sinplistic enbodinment illustrates an RF transcei ver 208

wi th orfdhsourist i tet Rigia( toleviaient(PdlY) higadeastingdepblogy HeshipseAramonduch as
WAAN, W.EL. at LYear c d
modul ot PorY a8 saa T Ga g ecdhv 3 sOERARH ) bE e bOTREIRBER.
first texaenpl@biteardiral seevsidntttaramidsidh or indeperideat Spedte Shdriig cerathdno make
a TV picture and sound in the Digital television (DTV) broadcasting,
t echnol ERAHENCES SOt SHROMIG (CEESIN R deSYEIn JHANSIHESIeBsRIK] fap&é@'%g'on
spect r ym myisdenthe same spectra, for exanple a terrestrial television
transm ssion or I ndependent spectra sharing common frequencies, for exanple
t err est[0D22] t eEachsiantenman206s simays eomdprish| eneel @vi siood tdirectonalsi ams.
[ 0022] Each.antenna 206 may conprise_one or nore,directional

557 Bl

bmi di SEpIdsRGHONH; aR M. Ho@X@RIp SIPYE @i nTREOPRShopol

ant enngteM@ds: NoABk ©4HA8nad, 08Bp 2EMtBARAS , nitre5Ppt éhﬂénﬁﬁé,eaﬂ%‘iherofy[ggshéff
types of antennas suitable for transm ssion of radio frequency (RF)

si gnal sintemnasrasiitebiso doméransmissien eefd radiot itequeneyb(BRFansignalas, la somg e

aper t s g ierl 85 ol Bp dPdiec BaldEisa. ¢ sintEE rtRRY L g BR”"
nul ti plgeptdlrdsimdyMd/Ose@ o thamenémbolingertts, éddmasetwermafderdnsidPed W or
nore of antennas that nay be effectively separated to take advantage of

spat i alSepavReANTGNRHdIN sRMEiMelEpleninPeh anwdple-output (MIMO) embodiments, the
RF transceiver 208 may use two or more of antennas that may be effectively

separated to take advantage of spatial diversity and the different channel
characteristics that may result between each of the antennas 206 and one or more
host transmission source(s) transmitting a transport stream.

[0023] Appropriate to a received MPEG-2 transport streams and the different
technical constraints of the received data, a demodulation scheme may be selected
to provide the demodulated signals to a processor 224. By way of example, the
receiver may include OFDM blocks with pilot signals and the digital demodulation
schemes may employ QPSK, DQPSK, 16QAM and 64QAM, among other schemes.
The analog transceiver 212, first tuner 214, and the second tuner 216 may be
embedded with a processor 224 as a mixed-mode integrated circuit where baseband
and applications processing functions may be handled by processor cores 218 and
220.

[0024] The processor 224 may transfer data through a memory interface 226 to

memory storage in a system memory 228 comprising one or more of a volatile
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characteristics that may result between each of the antennas 206 and one or
nore host transm ssion source(s) transmtting a transport stream [0023]
Appropri ave 2bn/@s3ecei ved MPEG 2 transport streans and Pheg/us2éi0osse

techni cal constraints of the recei ved data, a denodul ati on schenme nay be

| ect ed de the d d s t 224. By f
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conprising one or nore of a volatileand/ or nonvolatile nmenory for storage.
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flash rrermr a magnhet o-optical disk, or other types of nonvolatile
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i nstruction set corrput er . In alternate énbodi nent s, t he processor
224 maymuldpke eorsi aepign dnaxquategtate gliffierent iy peshef prmeescsroﬁorzgmwthm same

P B GRLATICT e, ABBL NP BICeREaE 2 WS BB eesa e
mul tiplgs mlér’r@ﬁﬁecgés niricaTresynirestriesl MyNMRdddsedls.or asymetri cal
mul ti processors OZE?M gure 3 is a block diagramof the electronic
syst em[0029] an@@@q@eblock diagram of the electronic system 210 in accordance
with some embodiments of the invention. Here, the antenna 206 coupled to the first
tuner 214 and the second tuner 216 of Figure 2 is connected to a controller 302 to
mitigate interaction between the tuners. Two tuners 214, 216 are illustrated in Figure
3, though more tuners may be added. The controller 302 may be the processor 224
of Figure 2 or a separate controller in the form of a general purpose processor, a
network processor (which may process data communicated over a computer
network), etc. (including a reduced instruction set computer (RISC) processor, an
application specific integrated circuit (ASIC), or a complex instruction set computer
(CISC)).
[0026] The first tuner 214 and the second tuner 216 each comprise a low noise
amplifier (LNA) 304 that is used to amplify signals captured by the antenna 206. A
resonant network 308 coupled to a local oscillator 310, wherein the local oscillator
310 with a sustaining amplifier (not shown) provide a high quality factor (Q) amplifier,
or an amplifier with a distance between an upper and lower frequency points that is
very narrow, centered on a resonant frequency. Additional local oscillators 310 and
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w th sonme enbodi nents of the invention. Here, the antenna 206 coupled to
the first tuner 214 and the second tuner 216 of Figure 2 is connected to a
control | ewO20D/83451 ti gate i nteracti on between the tunePST/USMI0081586 S 214,
2 16 are iIIustrated in Figure 3, though nore tuners may be added. The

controller 02ma e rocsor 4 of Figure 2 or a s

cont r olRTERCAIRS RS Gerirr P 135 Firdi be A aRe Bef e EidoTionoes sor
(whi ch gm,gfypd@g@ﬁ;éoﬁgggra(ﬁgﬁgum cat ed over a conputer network), etc.

(i ncl udi ng a reduced instruction set conputer (RISC) processor, an

app! i cd0087] spésidaseribed egrigrewhen theiresqnast Ceiwak 8c©fn@rﬁ§t tumest 21418 on
set conpu (CIS 0026] The fir uper, 214 a t he secaond t 216
cach_ oameel it ok & cssant Einst 2Byl S e B e B B S 1 e

si gnal seRPteeendy abhBednseniner 208, afyl@RegptloseeloPickreBRatOrel@shdy0 a

| ocal oscillator 3 10, wherein the [ocal oscillator 3 10 with a sustai ni ng

anpl i f itBat ¢ounles bR resppaion@f arepengnhnetwork A08ut qrcg)low thre| K@sonat an
ATP! |1 IRlaubnkh iy Yo BBRRPRINFER 80 BPRRY rARfloh PHBRud KRR NTHo R Bl N
S very n rro center on a reson reguen onal oCca

osci | | agrmrgy Jrohd w&echvtleadﬁtweenstherﬂretstdnlee mne@mmltree Bec&id tureyr D6 adled per
t uner (not shown) to satlsf% desi gn conS| derations. [0027] As descri bed

ear | i erl®aQf#RA StpﬁétrP"éb%ﬂH?tr Wes G A st tuner 214 is placed in
pr oxi m[bﬁZﬁﬁCaTBGBQEQOWeﬁte%a&tﬁaﬁ hadiwkent Wisst 914 N&1%ANE fFst ChRIBalC the

sanme frequency as t st tuner 214, any energy close’'to the resonant
f requeruwnpdrmntcﬂdapvvéb awvailabla presoaimgovalués tisieonescindrio thetlacalkoRi@tat or

|ose tp th f L1 b Lified with
" econar!thE REVIEES0E! 1St P8 428G THkoRel Giestale, FARPBRTRatd MIE i ¢ o
tuner 2diapg péragcaﬁ@wuéyrseeo%é&emtﬂee%at 8sGIABPS1 0 USHARiddd Wsitieat od

in Figure 1 (Prior Art To overcone interaction ween tuners 214,
2 16, asefcméttqmeés%we J@@pm toilatel 13 0avavingbbe pbedjutd itugingarange i s

oo o sttt B BRE bhaAEEsislion.df e T iRl AT hhSlaedia’s 21

connectraditiple ¢t réqQuiitdd esitmutaingy fréqudhdysoyps extic Pd whicH Reprogemithablener 216.
The local oscillator 3 10 having an_ abso|ute tuning range consistent with

oper at itW§ @hAPER ratigssheicelaied tyea raiapf dscifiach: k@tioney ifdrtihgreba mudtiplieda
by 2V. The first tuner 214 and the second tuner 216 are coupled to the controller 302

which is configured to program the ratio P and to program a required tuning
frequency. A mixer stage I/Q 306 is provided to receive and combine a RF signal
from the LNA 304 with a frequency signal from the LO 310 to provide an in-phase
(In) 320 signal and a Quadrature signal (Qin) 322 for downstream components. The
tuners 214 and 216 are capable of independent tuning to any frequency within a
common frequency range and converting the desired channel to an output
intermediate frequency, where the frequency may be the same and constant for
each tuner. The output frequency of each mixer 306 may desirably be, but not
limited to quadrature (in-phase and quadrature) components centered around 0 Hz
(i.e. a direct conversion or ZIF receiver).

[0029] In this embodiment, the first tuner 214 and the second tuner 216 each
comprise a prescale 312, 314 component, however the embodiment is not so limited.
As an alternative, the first tuner 214 may comprise prescale 312 to accommodate
the second tuner 216 without a prescaling component (not shown). In an
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mul tiple of a required commutating frequency by a ratio P, which is
programmable to two or nore ratios not related by a ratio of 2N. Each ratio
may furt hwo 2bei/ee8d4si pl i ed by 2N. The first tuner 214 an®CTIiS260081%80 t uner
216 are coupled to the controller 302 which is configured to programthe

t P and .t I A 306
2 o IR rR BB e e e Rl S et 68
frequer&éséélg'?ﬁf|31f2rl%'ﬂ’bt|§'%ei—@ B;.19ht fodd] %blﬂ&to@mbﬁr&ﬂféﬁ% Gs Letld B )3?’9
si gnal a Quadrature signal (QLn ) for ovvnstream conponent s.

tuners msmdztuner aie reapakltened to m\ee]amﬁtannahahﬁz MiHzwjthfar @tﬂsea@
W thin uency . ran d_convert.i the desir chann to an
out put nBL et SEL 1 Fequli oy B % RSk ARC eiryalias bﬁ(}[ ReeQlHetoxtly
const aMedrigr e ff o tphesdale 'F*aeswttﬁeltloéél essefacors F10ealy hegieto 3eratriand
desirably be, but not limted to quadrature (in-phase and quadrature)

corrpon(,frﬂl@ec@blﬂlégecﬁsaﬂémlfﬂil 1] FHEU'(Q 1elprigr @y e clowewererte sonypllen BOZ «&si ver) .

[0029] r@dch'trﬁs‘?ﬁ‘F%Pé’dt A %dl}z—zﬂﬁj:ﬂ iﬁé?réé&% fzjcﬁl4anq|ot\W/ﬁﬁﬁ%8%‘é86H8€E{mgr 16

nprise a pr ESC onen owever e enbo 'S not

so | i mzmzhs AmeantaFL egontiidt \the loba ésdlﬁtort gnerfrétiencies nonpngerelipoksseal e 3
12 to accommdate the second tuner 216 wi thout a prescaling conponent (not

shown) .1098{hgRe RO AL AeRBTMeME ©f eacht aier. Siee; pullifgeayoalsOc ReRWe Whan F
negaher | e

osgl |1 ac%sé:}lkgéﬁoa r??‘%rﬁgﬁg’%ﬂﬁ@@e& prh%%a&lk%éﬁt brﬁthégggé% é’tP&nég:h rzdt@ ma be
t uned talso decapplicl tthadjust the seeoMiizunet B18 tpr @swdlpullihgs henathicosamind o P2.

If Fi and | d i |t | |t
or escaldeh2 e el BoRar BB SPkTaPs nseih LSS BEATG! PRiSs 415t LK cause
_Pull i g1, oRSIERANE dofrfliGiing fedRNbfeS otk tHIEYEY, 2 eireqRishRld er 302

can predi ¢t this interaction and adjust the prescale P2 314 ratio when the
second [008@} 2Asen exammal the frst tmerditd ishisinedciel a @hennelwberes F19 600

Si oo pUFE: A8 s BERGsle, Beck Xk "8eastip s dretipd 131 RBA) BaflofFadbh” e
adj ust 1m0 MHZtiReh@fiestGanér P24 3THe catord aater2180mBe tRgbé edhdPtabcesle t he
second tuner 2 16 to _avoid pulling when the second tuner 2 16 is tuned to

recei ved Chaneelnwhere fear 6P3t MElZs alfethenaiinssnleaB2 114 ratiosis equwrlrto 4, then
pulling may otherwise occur. However, the controller 302 may predict interaction

between the local oscillators 310 and adjust the prescale P> 314 ratio so that it is
equal to 5, resulting in the local oscillator 310 of the second tuner 216 being set to
3015 MHz to avoid possibility of ‘pulling.” To continue with the example, if the first
tuner 214 is then set to 750 MHz with the prescale P4 312 ratio set to 4, the local
oscillator 310 of the first tuner 214 will be 3000 MHz, then ‘pulling’ may again occur.
The controller 302 can predict this interaction and adjust the prescale P1 312 ratio to
be set to 5 to set the local oscillator 310 of the first tuner 214 to 3750 MHz to avoid
possibility of ‘pulling.” If however, the first tuner 214 is tuned to receive a channel at
750 MHz with the prescale P4 312 ratio set to 4, the local oscillator 310 of the first
tuner 214 will be 3000 MHz and the second tuner 216 is tuned to receive a channel
at 603 MHz with the prescale P2 314 ratio at 4, the local oscillator 310 of the second
tuner 216 will be at 2412 MHz, so no adjustment of P2 will be required to avoid
‘pulling.” As shown by these examples, a prescaling is dependent on a tuning
sequence and to avoid all possibilities of pulling, non-harmonically related prescaling
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2 14, or when the commutating frequencies of each tuner 214, 216 are the
sane. [0030] As an exanple, the first tuner 214 is tuned to a channel where
Fi = 600 Mv@ 20nidbosde prescale Pi 3 12 ratio is set to 4, PCediskanoogie8n a

| ocal oscillator 3 10 at 2400 MHz in the first tuner 214. The second tuner

2 16 th be t d.t | F | th
° | oo htio SHond b PEVIESL A a oSt Brana Fhen e, T e e Glas ot

However: uﬂn'ﬁ'@' &W&ét‘é‘rr‘nﬁfat%ﬂ?ofrﬁéséﬁhﬁg'rﬁfloé 8L, &4 §§tdr@§ba¢@PN%Q'2 érﬂﬁgﬁé&%ﬁle
osmllators 3 10 and adjust the preScale P2 314 ratio so I s equal

to 5, rRsdldi ﬁ@yu het dgnanoically d&tennmaedrbse c_ed)cubathrhwm@wfwmm turiisg bei ng
10, avo [ it ul.| nt.i nue t he

set to 301 ssi bi in T

ot SooeR IhribP KEYTIGR SR tosh adinadBt eh08aey ROt AR, bldsn o p
3 12 raheGirgatnéo2 ahdi'@né g@@ﬂncp@mekmsor 3 10 of the first tuner 214 wll
be 3000 Mdz, then 'pulli &gpclf agai n_occur. The controller 302 can predict

this i 10834kt | 5I9Uéﬁd’f dp %ﬁ@b@ﬁf[@ piectronc pyster 26058 a6eOrdanas o

possi ot 5one reiRts St hedhubifor' Afiincd R sl 0t PRelinll 8 ©

recei va)ranod"eaamehnaes 2060n i forit bf & RFpsigasiatoeprBridd T\2 pictdinecarsesourd ih, t he
| ocal oscillator 3 10 of the first tuner 214 will be 3000 MHz and the
second thanigital tglevisign ARG VY Prpadensinga tePANRIY FOMs @3 oMMl hreqseed

pr esca'é?)e%t?ru?hMTﬁétélﬁ_E}nlésyétQﬁ] g@Gf?é cSﬁﬁddr%ét\@f %]Lfrﬁﬁ)é’ftuﬁé}% S%% opdifguner 2

16 wll "be at 241 2 0’ no adjustnent® o ereqwre to avoi d
" pul I'i rfgst tuker s2icvandythieheseorek amere216 of grigereali algd wecehegemjmnbr anora
tuning se u ce and t §§§ﬁd all possibilities of non- har nonj cal | y

rel ated %ﬂquﬂf&%ﬁr\ 5§ <IHAN @GP P SRUCPR SUEA Y %IH§8'?~ EPTOGERIN e

Cha““'sou’?é{é eh. aPrL digital Q}"déﬁ re@éﬂdbk r(g)VR?)“qa %E\ﬁéﬂl(baaéél%eobr RArsHs& 1 ng
rati os such as prescale Pi 3 and prescal'e P2 may be dynam cally

det er mS@@kﬂCQ)y Ac plucality taf dlreqmleeﬁy geneataing30 dor ﬂi@ plbla@éxd optunersde.dirfosdl edge

> 14 allhe SeBontuihabng™ 2285 pfon Morbibe 4T ey S iaranllr he
el ect rQ@S@néﬂtSrﬁaWoﬂ( 308 Anaaeeddestiritar 810.s aDBtperdefieaEmic? thé dilrality of
i nvention. An incom ng S|gnal 4 10 is received by one or nore antennas 206

i n t he freauensy aameratoss dadiare anedibed dy arprencaling satim@diistmgnt gomrenenti t al
o SIS PDesRR00° S GuEhng) 00K L5 TIA 0NN SRELIGH sheel L
a tuner interaction prediction component 450 which may be embodied in hardware
and/or software form. For example, the tuner interaction prediction component 450
could be a software subroutine processed on the controller 302 of Figure 3. Outputs
from the frequency generators 430 are provided in the form of intermediate
frequency outputs 460 to accommodate the channel requirements 420.
[0032] Figure 5 is a graph of the commutating frequency input to mixer 306
illustrating application of local oscillator prescaling in accordance with some
embodiments of the invention. Two peaks are illustrated, representing a first
resonant frequency peak 510 of a first commutating frequency and a second
resonant frequency peak 520 of a second commutating frequency lacking the
sidebands 110 and the interference 120 of legacy systems, previously illustrated in
Figure 1 (Prior Art).
[0033] Figure 6 is a flowchart that describes an embodiment of a method for

mitigating multi-tuner interaction. In element 600, a channel request is received for a
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first tuner 214 and the second tuner 2 16 of Figure 2 and receives one or
nore channel requirenents 420 from one or nore sources such as a user, a

pr ogr ammawsioo0wmss4such as a digital video recorder (DVRpCTAIS2@bmeroked
source, or another source. A plurality of frequency generators 430 for the
pluralit f tuners (e.qg..first tuner econd tuner eac

Compr | ST3igEingrandl SR8, et 1 CoRB0 HHE G RGHE T RobRoBIEd. dfpefioRta
oscill %Qét %) EaQrt o@lﬂfé”cﬁaﬁﬁele?édme%f UiRCeRnmErt! 620, SVaildbhsY6EHT Yostaresat or s
430 are nodified by a prescaling ratio adjustnent conponent 440 (e.g.

pr escalfee@®EDCiES1ary caicuidtenenased ai eagiiic pprtarkan absollievbOctusingrrengerand and a

tuner int cti redi ction,conponent 45 he enbodi ed .

har avar SRR Saliar dheer 1€ AIReERhabig. M SPRE: % 4F or Setigdling

pr edi ctfrmjech@gpqn@éméﬁ%soua Gebon@ |G tdé@ﬂl@tcﬁuféqmdhbyﬁfrd@ﬁ ecessd 1oBal he

controller 302 of Figure 3 . Qutputs fromthe freqfuency generators 430 are
t

provi deascillgtarnis inefiﬁ“@\edl nWe‘P'ﬁﬁtﬂrlétGéoﬁ ﬁ@%@émﬂt@@ rrauengp ®fttoe dicstolerdldat e
]Ehe Chafnglatde Bﬁ{rﬁ%? 4 nst[ﬁw qﬁbﬂé/ E'01‘5 c&ﬁd‘aq c foé#ﬂ‘ﬁatBP tating
requency i nput. 0 M xer 3 ustratin |ca ron of "1 ocal 0scillator

pr escalelemenﬂ6ﬁ©ca)bdmumed\nfrbhuen@wfcﬂ!ﬁbedlrsmma ostillater thavierdfisen frofthepeaks
are illustrated, representlngaflrst resopant frequenc eak 5 10 of a
first JERAHANGYi iR "BFBR0ENG aWernaroeRisnar rthe otiamien Eﬁ’fl H’Eey §56aRA5I962bf a

second %@/ | 1 rf-erence
120 of cféeggég rarsslygtg Ieefr%l‘gsenoqpr ﬁlﬂé’ c Wrgés]@rzdtlﬁb&@g éu\?ael Fé?légrirﬂ%?t g”.
[0033] diement 660; = b)oklrumta’metlstdmplogded;dmd&ternameeaﬁmstl h@niremﬂera:yrrfmﬁmd for
mtigati mul t uner interaction. In el enent 600 chann ues
ece?yraiabieat Or kedlidncas Shd s piksale wEhi o Araibt, AR X6 Peqtency

i s cal cbmepd. 6?@5% afirst easrhniutatitey tfre@ibridye fGPatﬂéare(ﬁl%t‘t'@étchérfheﬂ" grent
620, available I ocal oscillator frequencies are cal cul ated based at | east

i n par tiransmitiedlasoorging oGheweacple yatie antithevseleeisdcarculateddiequaney e t he

cecond 838 oEmtddilpy Py be SPETERA QLW BGengeti PERERLPT B
det er mipngfctionse! eumdtion840 prodsdres c ubateed struegnesicyagblidatienf i prograrasal
oscillator is conpared against the frequency of the second | ocal

osci | | Zasfiguraiion| seitings.65ts. & AaPeipogesoff fugHsdgsyrer thedefmr frogieea]
osci 1 glRlerd BHrohd rHdS6t sdtvPiPeldnponents and constructs, including applications,

drivers, processes, routines, methods, modules, and subprograms. The term

"program" can be used to refer to a complete compilation unit (i.e., a set of
instructions that can be compiled independently), a collection of compilation units, or
a portion of a compilation unit. Thus, the term "program" may be used to refer to any
collection of instructions which, when executed by the electronic system 210,
performs multi-channel tuner capability without tuner to tuner interaction. The
programs in the electronic system 210 may be considered components of a software
environment.

[0035] The operation discussed herein may be generally facilitated via execution
of appropriate firmware or software embodied as code instructions on the host
processor 224 of the electronic system 210, as applicable. Thus, embodiments of
the invention may include sets of instructions executed on some form of processing
core or otherwise implemented or realized upon or within a machine-readable

medium. A machine-readable medium includes any mechanism for storing or
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frequency, a harnonic, or sub-harnonic of the frequency for the second
| ocal oscillator is selected along with a correspondi ng prescal e val ue.
Al t er nat eW9 20n/@53rent 660, a | ook-up table is enpl oyedPrCo/usediesicse a
first LO frequency from avail able LO frequenci es and a prescal e vaI ue from

avail a scaJ val ues. el ement, 670, the first conmutatin uency
For t ndransB TR i & oFhrERNEPEIDk L BRETHES 12501 S e Bl ve
and t hes,geh et §thsditelldRrmbld hRUAAan iheRddlarFakiedl SERbRuRIBS GRS | bed
herein wth reference to data such as instructions, functions, procedures,
dat a sta nieadirasdy ragponc 4R0M); parasgm@m@ a@m& g\ﬂmrydﬁwbtan@sgn@m@ dlskor
purposei of this.disclo %ﬁ tthe ter $ overs a road r nge
sof t war e @8I s 2 neP G Sc?ﬁ?&esm il rﬂfﬁﬁ P’teé['t‘?% SVIgPi V&
pr oces sRiditigrRUs | mashineeehadsle rediims ma@ndnmdﬁorm@p@gaed Téignaler %cmrawr am
can be used to refer to a conplete conpilation unit (i.e., a set of
i nst rucleersal ﬁ@ticaiaﬁc%@tl@aw plagr foiaepep@PRorRied S'Q”@'él(ﬁe&:t ¢yHebvaves,
conpll o) f a conpilation unit. Thus, the term

"pr ogrgmrgﬂéd%gﬁaﬁ éeaé't?iosq&%lé &f:g any collection of inst ructi ons whi ch,
when eXe086Fkd Whilkcheertdiedéatarascofstietieverdiohthaveehéan itistrated arhdeseibeduner
capablllaélmnthout tuner to tuner interaction. The progransg in the

el ect r JHirEiNs AV BiCAEgNT, SUPBHLTIRRS. NapgRP o e9UyRIeRtS Wik RRw occur to

envi ronABed skliB8ITlnd it ORSE AlrePBiot, 461455 BlBRIGAD ITERYNE CaiRABEE!dims
facilitated via execution of appropriate firmvare or software enbodi ed as
code i reserintendedso @ovehell Bush npodtes®os @rRicidngdseasefatiovitiunitoe syt spimit210,
as appllﬁﬁble hus, enbodi ments of the invention may include sets of

i nst r u@fitBRVERERNt ed on some form of processing core or ot herwise

i npl enented or realized upon or within a machi ne-readabl e nedium A
machi ne-r eadabl e nmedi um i ncl udes any nechanismfor storing ortransmtting
information in a formreadable by a nachine {e.g., a conmputer). For
exanpl e, a machi ne-readabl e medi um can include an article of manufacture
such as a read only nmenory (ROM; a random access nenory (RAM; a magnetic
di sk storage nedia; an optical storage nedia; and a flash nenory device,
etc. In addition, a machi ne-readabl e medi um may i ncl ude propagated signals
such as electrical, optical, acoustical or other form of propagated signals
(e.g., carrier waves,
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infrared signals, digital signals, etc.). [0036] Wile certain features of
the invention have been illustrated and descri bed herein, many

nodi fi catwonei/®sdast i t uti ons, changes, and equi val ents WCTIUSR@wodm8Ur t O
those skilled in the art. It is, therefore, to be understood that the
appended clains are intended to COV&L@@W% such nodi ficati ons and changes as
fall within the true spirit of the Y ion. CLAIMS What is clainmed is: 1.
A net hod forywRkt isdadiideg igul ti-tuner interaction, conprising: receiving a
channel request for a first tuner; calculating a first conmutating
frequenty assod axegbdifar nitigatinghenuietunes diteeactiooateupesingy avai | abl e | ocal
oscillator (LO fr.e.guen ies for a first Lgfbased at least in part on

absol ute tuni née?%m' d 4 Wé\f?%ﬁséf?fraegr W al ues: determni ng a second

LO frequency ofcaputipendl fitsPcosmrinating delghens e agsstidedfwigniensiannel t he
avai l abl e LO frequencies for the first LO calculating a first LO frequency

and a frefldesthrescal e val ue based at least in part on the second LO

of “olaim 1, “wnsP i Mol Bect o f A T Hedi@ncle R st 1Q g ™

first catneadtan pag d sogetumertunidg.rame ametdvadlable preecdte Zalugser ei n the second
LO frequency is N and the first (Srescal e value is progranmable to two or

nore ratios n_otdelteemﬂ'f“é‘ﬂ %?ecé)r}dalt dresuepRy oﬁa_se_pggd m&thod of claim 1,
wherein the fi rc%htﬁgﬁgytﬁg‘é%%bfd 1® ﬁ@&tﬂ% Ber@'a‘?/aflétgglﬂ_‘?}FﬁéqBénﬁ%s for

sub-harnonic freq the second requency e nethod of claim
4, whertberirgt LdDf f erence between the first LO frequency, or a harnonic or

S € oA I WS RS B e Bl AR T
i ncl udigngt on el séédHd LO fidtRiehkySind-O frequency
transmitting the first commutating frequency.

2. The method of claim 1, wherein the first LO frequency is set at a multiple
of the first commutating frequency.
3. The method of claim 2, wherein the second LO frequency is N and the first
prescale value is programmable to two or more ratios not related by a ratio of 2N,
4. The method of claim 1, wherein the first LO frequency is not a harmonic
frequency or a sub-harmonic frequency of the second LO frequency.
5. The method of claim 4, wherein a difference between the first LO
frequency, or a harmonic or subharmonic thereof and the second LO frequency, or a
harmonic or subharmonic thereof is maximized.
6. The method of claim 1, further including predicting if the first LO frequency
is harmonically-related to the second LO frequency.
7. The method of claim 6, further including calculating a second LO
frequency and a second prescale value based at least in part on the first LO
frequency to provide a second commutating frequency.
8. A method of transmitting a commutating frequency according to a channel
request in a multi-tuner environment, comprising receiving a request for a first
commutating frequency, determining a range of local oscillator frequencies of a first

LO and a range of available prescale values associated with the first LO, determining
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is harnonically-related to the second LO frequency. 7 . The nethod of claim
6, further including calculating a second LO frequency and a second

prescal e walor/doasied at | east in part on the first LO fpequsecy/08mspr ovi de
a second commutating frequency. 8 . A nethod of transmtting a conmutating
frequency accordi.ng to a channel request in a nultj- er environnent,

conpr | & SCHEL e TeeRey 6] Aerons L Cland deteTeBRtcutiehb Oy Fesignd 3

det er mpsiGre8caIBRGRL WHRER th@%@rﬂﬂwéﬂa@ihgfﬁe@ﬂj@%? i©Basdd 8t lbhssih Se gnd a
range of avail able prescale values assoCiated with the first LG

det er nmithe figgt L2 feqdency anetheefinsy pedscaleserlvad LO and determining a first LO

f d a fi I \ g=] ' f [
pased a1 1 cast T BEANTRETs) Padn IR Ol OSuRaRe bl PRekBlEars ¢
val ue. fﬂeqfueﬁb?dﬁ%télﬂﬂhéh’fm&ii@ifﬁéqﬁenWQf@ienséd@ﬂdfl_i@%qb@wéy.equency is not a

harmoni ¢ Trequency or a sub-harnonic frequency of the second LO frequency.
10 . Th¥.-net hod hefmethadefelaiih8r wherein gidiffereage debresrthe ilgelOi rst LO

frequenty, dicy Bl 2 hARAbKicr sﬁﬂﬁﬁﬂﬁ&"ﬁ@?tﬁeﬁeﬁ?5ﬁ8$thé‘§80c3rﬁbeLéefFe3ﬂ%{ﬁf§>, %8

frequency, or’a harnonic or “subharnoni c thereof TS5 naxi n zed.

met hod refrmeinid on Subhareiodidthieheoffis hedxirRetr equency is set at a multiple of
the first commut ati nﬁpfdrequenc . The met hod of claim8, wherein the

, 12 . , )
second V0 f r eqécpefnodefiiaim fewheredn the st hPSrequansyiis st alg Biviidiee to
two or : i - y aratio of 2N. 13 . The nethod of claim
8, furt eﬁgf'ﬁ%fcﬁﬁuﬁ?\g@gpggde?thgﬂaﬂf the first LO frequency is
har monitl | y- r dihat redthod efteaised owdeted theespoamayl O Irequéhey reNtardi the fostai m 13

f h i ncl udi cal cul ati d fr. I
val e eSS Vel &S Pros BT Al lomiE o PORE SR MOl (AR oa s Ph2Na second
comut a3 ng  r eeBREod S claifh Slikthet IHARIdiRY BERIRHRY if HONsHL O0frdqudndgyal i ty

of comutating frequencies, conprising a firtst tuner to generate a first
commut ds hagnonieglierelgted thdhe isesond Lkkirequenmyi sing a first | ocal oscillator

(LO touprovi daus Ll GRAREMTNGNG: RoBERGANIRG ec88neLey © & second
frequency and a second prescale value based at least in part on the first LO
frequency to provide a second commutating frequency.

15. A multi-tuner system for providing a plurality of commutating frequencies,
comprising

a first tuner to generate a first commutating frequency, the first tuner
comprising a first local oscillator (LO) to provide a first LO frequency;

a second tuner to generate a second commutating frequency, the second
tuner comprising a second LO to provide a second LO frequency and a prescaler to
scale the second LO frequency, wherein the second LO frequency is offset from a
haromonic or sub-harmonic of the first LO frequency; and

a controller to determine the second LO frequency and to scale the
second LO frequency to provide the second commutating frequency.

16. The multi-tuner system of claim 15, wherein the prescaler is a logic block
to divide the second LO frequency by a prescale ratio to provide the second
commutating frequency.

17. The multi-tuner system of claim 15, wherein the multi-tuner system is a
monolithic integrated circuit.
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tuner conprising a second LOto provide a second LO frequency and a

prescaler to scale the second LO frequency, wherein the second LO frequency
i s of f setwbromwms3ar ononi ¢ or sub-harnoni c of the first PCOUSZ@g0ars8y; and a
controller to determ ne the second LO frequency and to scale the second LO

f t ide th d ut at i fr .16 , Th lti-t
ystem B cl ai PESMUFSNET YRR O ek By WHETel) FagH CoRYBURIRG RAVFREY the

second drGhé bRAHAYDY cBirAutBliRg FRliBehaich & IRUANINS ot RBsERAOPELseaTL at | ng

frequency. he multi-tuner systemof claim wherein the nulti-tuner

syst emVadues amchbvo tatiat oseitiaigr fregdenciesui t . 18 . The mul ti -t uner syst em of

claim wher ein eagh caonmut.at i frequen of ,,th | urali of

commut S ng 1 r o Aereu RESY R e R B Al sl isteliant defiar a0dang
two | ocalirseafidifiat f therfRstueD @sematokJorm BRstRiGh IQ hHipfifies ¥htiaRe @bcsh@i m 18,
wherein the first resonant network and a first anplifier of the first LO
osci | | de8enargmateork ard argegandaamiifier peihe sae@naHd sselaler ferdbASSCORGt wor k
and a .ifier of the second LO oscillator forma second high Q
anpl i f.s’ﬁ{;ﬁegﬁﬁ‘m Iéerr' mul ti-tuner systemof claim 15, wherein the controller

i's confa@ured tThephali-ther §ystbm &fi alsim 1L8) Whewire tiieycorstrdiier imncordiglured tel at ed

to the second LO frequency. , ,
predict It the first LO frequency is harmonically-related to the second LO frequency.
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