RATI OVETRI C CLOCK SYSTEMS FOR | NTEGRATED RECEI VERS AND

ASSCCl ATED METHODS Techni cal Field of the Invention
WO 0®6/0)22Thi s i nvention relates to receiver PCT/US2005/022402

architectures for radi o-frequency conmunications. Mre

particularly, the present invention relates to clock

systens for integrated receivers. Background 100021

Radi 0 RARQMETRIC GCLOTK S¥STEMS FORINTEGRATEDRECEIVERS

variety of appli cANDASSQQANTERMETHR@DS si on, cel |l ul ar

t el ephones, pagers, gl obal positioning system (GPS)

recei vers, cable nodens, cordl ess phones, radi os and

ot her devices that receive RF signals. RF receivers
Teé,y,ﬁééwligla/ofﬁ,g%;egt,gﬁ equency translation or mxing. For

exan'p e, Wth respect to FM audi o broadcasts, FMradio

receivers may transl ate one broadcast channel in the

00BN £ r dHISRYEDIPaTGEE & Zqeiventasshitestirest T radiocftrarragy, cqpmysjcations.
MdrdyRrtldaladlyg the Presdnisiventrdv rélael 16 SlodM slydtentisyfpH igredratad rededBs] at e

FM audi o signals, which are broadcast in 200 KHz

s in the frequency band from88 MHz to 108 MHz,

Baggg?rggﬁclii nt ermedi at e frequency of 10.7 MHz. FM

denodul ators and stereo decoders can then convert this
100021, 7 Nagho |frqueneynRF) treseiderpratsutisad i a|vdde vasne ofi agblicatiquelisuch as
tele%tsg,ﬂa&eumalatenemnesbsag@@ngloﬁappo%tﬁ%ﬁlﬁgsﬁ@ﬁa(@éﬁrece%sh%@modems

her countries wl different fre uency bands
Coré'ﬁ%? Rﬁ‘ﬁ%ﬁrfé‘?'oss"ﬁ‘ﬁé’ hﬁ@ 9thCFPethi‘téE‘§tYF iRErsiggpls-o b irereiyers Hpicalby require

fre@je@d'j'adraﬁslattbu(‘dﬁ nagind- MFaUeka@plbr Wigtd fegytiSto AV aﬁdlmioadchs)/s FM radio

recBrs By (e O BT CTRBRY Br e M dTaRaS Dy ta) R, pibpmediate

frequendyl. WVithin ths Unigd Srateg, M fadiat otll tppichllamaral@l Fdfaudisl signids, ivérich are

brooa(ﬁcagi i 0 KHA‘n CE %glls !nl tﬁle 1? rqut\elr\{lcl i;]anid %‘r@m%@ll\#ﬂ t8 %SOIU[}-IZ o Lnof?l?‘emedlate
oser 1l at or 8) 1
fregendyodile.7 \Mﬂze Md¢m1)gulat0ts unrte gerkq dagersricopn (hfsrLOmyert t,ms rﬂ) >? eMHz IF

yghzh %demo&ﬁaﬁedtlgf? arBEgghtrHaH’iB l?l-a@ ﬂ@! cant B@&Btr th @ereme%rs Although other

I ncl udes desired ectral content a target channe

counries Mg la?vwlff@rﬁmﬂeatren@éﬁtl@ran¢ ?*@wbmyna theppeeptipn pﬁaqdwévroadcast

sighd®, SicH BAtM hidlid 16a0a8s) ifNithikl a&b@PRhedSHE ROresdIRESL I al
content at frequencies equal to the sum and dlfference

th t fr enci es + fi >
oo " it gl S B e PR el malitssr e pne
osdiltagng wed ary artalog msiltiptie cbr inoxer.h Andegilata dvill Eypicalggeigpuc y localnelcillator

2 oft. f .
(L%)&%n?lllgﬁ% }’o%ggﬁaogr%%avg %&elpo% \lfcfllvé ﬁ:at(/%g Rx\lr}%dr fregpeslcyo Lo)- A mixer then
mixgs rteeuRF gnpui ﬁgﬂaumeq:tglm fadich eu@émlpq desired speptrelgcontent at a target channel

ha\b Qﬁla%ﬂ%eﬁ%c%(l‘cq wﬁﬁﬁ‘lk tb@fggerl to f@mﬁﬂ%@)@t s fnal havmg spectral

el axat i on osci | ring oscillator.
confgh picfEmuengiet egual tohe W Anf) é'lffe@@cwgwa Pegt imPUt frecuggiciss. enamely fou + fio
an&fCL CHld. (Ohe bifiRdse QfripSientd FPmeXE &{aﬁh%l ceﬁtleméques.tgmhﬁecptt) thkQesired IF
or above to drive %Egj g[n @{ ocessi ng
fre&qepcgu F'fd qT|IcPIROgent 8anp 8t§§g Otlth hF &ictiatepgpn be i plemented with a
variety of circuits, including, for example, a tuned inductor-capacitor (LC) oscillator, a charge

relaxation oscillator, or a ring oscillator.

[0004] Typical systems often include separate integrated circuits that often use external clock
signals of 10 MHz or above to drive digital signal processing circuitry utilized to process the received

signals. These clock signals, however, would tend to cause significant performance-degrading
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signals. These clock signals, however, would tend to
cause significant performance-degradi nginterference if
wanooefinrt were made to integrate this digital PCT/US2005/022402
circuitry on the same integrated circuit as the m xer
inte?tﬂvg%?f %1Iner %Id%%lymaf?gé) 1%p%§gﬂlgsedi? tel\é‘.?fgﬁ.lmfgqng?glme 1nteg1:ra|?ed circuit as
the Iébtel SHABIOr dicuit) o€ kn Biystedar.f or an i ntegrated recei ver
and associ ated method that provides an advantageous
sumi bpﬂleflmen‘fi Rbining digital signal processing
circurtry on t e sane integrated circuit as m xer and
| ocal oscillator circuitry. 100061 In one enbodi nent,
100pFe pTas Eresent HYRIHIOR dn 2 | ratioRtric rRlasky rsugtasy foreaneinipearated receiver and

assbd’ﬁ’t‘édurﬁétmﬂ that [Pro¢RiEs &péﬂpir@dée(h@ s8R f€comBin g d®dit@iNgAdnal processing
ectrum and a nal. . as, i nputs,  and having a

cir iy 0g t@.swpteagt%ﬂr%ﬁ? ST Mo FHENREPYRUt i gnal
spectrumincludes a plurality of channels, | ocal
[0006ici | [rabrer enfbbddnemyethe p@senomventioncigian m}tegmmmeead/et @ncluding a mixer
C
codg fd réﬁe}\g Rﬁg 1 s \}ﬁge %a%']‘hggléﬂﬁﬁgsg@%ﬂ ggﬁigetg &%%%mg(e%SIgnal as
an guipyit where itP@rRFsmtgaﬁ signaj @e@@p@n@@qt a plprlity tof ehaerm;sn loed! oscillator (LO)
gen%n%{u%c En}cgf&y Sdo&{‘é&' to 3BVl dchnbiS@ctioR sERNEs3h &ngub %nd”lc?ﬁi‘ élged to
ignal fof the m xer, conversion circuitry couple
prow'é% ah pwillatien vignelevihess ta atcilfrigmsignaleis dneadentipgn éwﬁrg@r %tfctlon
sigha aﬂﬂﬁeﬁ}igtuséﬁ 131 ggctadd thé kil sngﬂﬁ'lel’bﬁthE Rfixe€ Qﬂh/\@fsﬁ)h Qﬁlcmtry coupled to
circuitr agt%nfl ured to uti t% 3 tq Iﬁ here th
rec%l |m1x rog; the, érlnxeﬁraB% &8 g}lre% Iﬂslg)lp i 4 Q813 rsygna where the
cmﬁ/asiprh emlcuttq is eotfigued tdetilite gi dightal doggnsdnalfl dighaldsigaal-processor (DSP)

circglllqg?/c?ﬂ %edC%o rcj:cewectHe J n%‘%l si Vﬁqgl f%mtrl[!l c%&%gontcgcu?tr)i Y con?'lgured to output a
diggd refidlig lalg@di where lﬂtel DSPzarceitne ischiogfigueed te gk thei dwtall cloc& rsignal, and a
ratllznﬂgthg g@ék!’é gte lct‘)-)n(f~ gurgcﬁt%tggﬂgraqng Wgefgngloang LleclJcE @ignal from

m XiI ng 1 gl ta Sl gna
thed)ggilqtlplaflg@h vgprgmghe mixpretha L) geprsatioh )Qp‘s(pmtrys the cp_n@ersnon circuitry, and
the IRPRIr@ithyOdfe iRlefrGidd Wit a §if}fe iIROEAMEI Glc@ Circuitry, and

the DSP circuitry are integrated within a SI ngl e

tegrated cir | anot her enb t he
10007l 0 T s AP B Pkt PR Mo SERMEYS (UK e o an
intégritedgecatver mr:kadneg \oedl pscillat (L)) @gmefaﬂ@x&&:rcmsg icoupit re(elu@)a channel
selgzﬁpne glata'l gsn %ncln U ualn cé/nﬁ%&)rg loﬁqdro&u% rnecgzs(el#la\lltg)n asgﬁa r}ler’g the osalllatlon
sigaah lsoismnﬂdnamoa rhe shagmbelmmsenalwef rggsigviider @mplgdwtoswglwaﬂhe psgillation
siggﬁ %@x‘é%@ fikP Ol&&‘h? aft B@t&ﬂ%ﬁgné%ﬁ%'t& %fr%l‘a&nl"f}’xmg%lgt\%lg & a mixer

der coup to receive the oscillation s
mtw%qd@ntan @tq?gwesitc"eilw'&léhe 1Q geparation %rewt%|ag(h%wecm%|drwd£é@up'ed to
reckiOc 6 BRAIRALiGh SPnXil mre&h@@ain& d.fv;aér @omea( &l out;mlt ﬁgfaa&tﬁaedqa generate
n.integrated circuit n
"102‘? yggls ?‘?’)ﬁ"g‘tﬂﬁ@“%\ p@é@ﬂ?#%ﬂﬁ”&@l‘y E‘E?grﬁ" EB“ 8"‘?%@@9\%"“?%* the
LoagsdrdtioAatirairysi gnal where the second di vi der provides
an output signal utilized to gener ate clock signals

[0({0 r dlhg b @er §|+| ﬁlentp he r%?e‘?ﬁ fégen (l)-‘%sl?)a n‘l-:elﬂ{o? li’(;r:tulrglrQe(ngLCBannels within a

I n egrate elh rated circuit w ) ¢ )
sigoad ispactw.oncledingcaghdratipg ap o0 Bion sigral dhelnseillasioh sighatdeing dependent

upﬂ‘aﬁﬂ?ﬁrﬁg&%ﬁén@gﬁm LrOfing & miifESEAAhnk Qdight M2 siehRBRE] Spon the

oscillation signal such that the mixing signal and the digital clock signal are ratiometric, mixing an

RF input signal spectrum having a plurality of channels with the mixing signal to generate an output
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signal spectrum including generating an oscillation
signal, the oscillation signal being dependent upon a
waeb@aned27sel ection signal, creating a m Xxing sPgnak2oaso22402
a digital clock signal based upon t he oscillation
. Signal su t hat . t emx,ln nal and the d|
signaf, %e'kve%% I°“t8?té'gf"gt“? DY Rl 3 PHRyCSSIAe He digt &tg"a' to generate
tun&d gigadl ospaGighalsywherein g dgitl dlb’cﬁlsligﬁaylsmlflllzeh &nﬁe&(ﬁvdmdghtep, in the
proEessn\l;gest%p, 49 ; 1[{ h«glp g{itcoﬁ\{e 1811? eaﬁé"? 1 tp‘r’rl&es%gn? %%'é \ghgeF]eg] the gﬁrgzrating,
cregingowsisg, ngwerheg ahid gmmm@ﬂtegnab Pftrfwrgﬂén‘eﬂlmtasmgla mégrated circuit.
digital output signals, wherein the digital clock

DeStribidh df thebiawirgd i n the converti ng step, in the
processing step, or in both the converting and the

ocessi n and ei.n the generatin creating,
""’ﬁ’hxu ng,’s é‘g‘ﬁ‘f/ {)?‘ﬁéppéﬂ‘#g pﬁ’lr“’dvé'é%éé‘ ‘ﬁijaq%f"gb?e&?g’%%m‘f"éﬁ“}?@a of the
mvum"binana age, BieRffecndt 0i legb@idedd tinitiaglbflits sédps Eorithtinveftionfmal Benit to
is noted that the appended draw ngs
Othereﬂuanf'raetc wee%%l)dmel%(nénpl ary enbodi nents of the invention
and are, therefore, not to be considered limting of
100iQls sEKpAA Bar bledsediagraperit dnommbadiynenidor an intgeratedh¢arrestrial broadcast

rec&@éﬂﬁla{ Hilisds b @b Ipusnhedi nents. [ 0010] FIG 1A is a
bl ock di agram of an enbodi nent for an integrated

terrestrial broadc celver t hat lizes a lowlIF
|°"é'rlch| Flct 1 Bisa moreyiefils ‘} o diapramifey °5°'1ﬁ‘r5’r°éf‘5d%ﬂ£ &d bl ock
diagramfor circuit blocks in FIG 1A [0012] FIG 1C
001 a BIGJK isla blgrladagrdm ofmme excanpis! implemipitatioe fitr ab intagrafed terrestrial
ast receiver including
orofflod SR B Bl SR B LIk Bl BABETS) TG 28 i bl ook
di a ram of an enbodi nent for an integrated terrestri al
W"Eﬁ’load EHB 124 B eblodkrdiggrpay ofuan qmbediment fmansiatepraigtk (el broadeast
recéifle |¢-l)at @ilesta pradel IINBSIpI (BLIO aRE K raliOm@hiOdbH 0 Phovitidlixing signals and
S and gﬂ%ltal cl.ock signal for the receiver
dl%&?'%l?@w%‘ OT'BRIEF|VHI@NPB s a bl ock diagramfor a
rationetric clock system |0015] FIG 3A is a block
[00di4lagr &iG.@B isablak tiegmna forv eatiemigocclooknystdor an i nt egr at ed
terrestrial broadcast receiver that utilizes tuning

10039 T @l GIA” S Ui bk maoffaﬁtalté}ﬂa%‘i‘i/é lerﬁbo‘aln%#f& Qn Rﬁég}éieg Rerrestrial
mxi ng signals and digital clock sign

broadcagjrereivercthat aitjlizep yuning Fontes] cipuitsy agﬂaaurgtloawwcf&qek (‘ﬂ BgYidginixing
sighdls 28 digld1 el dnMSoraidediverstuifyor an integrated
terrestri aI br oadcast rece| ver, that utilizes a

tio L cIo n ext ernal refe
wocl:ﬁockrp{a%r d'iS CI‘(%"1 i cu ne”[‘% b‘ﬁl"@m fpnay o te§ragﬁé%ffsmal
broddcag repiveyfthag ntnlemtmdtmnmﬂc digmal dotk |amt aggtnadrefeenceaddck ifaldigital
crdiqadcast receiver that includes both AM broadcast
reception and FM broadcast reception. [0018] FIG 4B
is a bl ock diagramof an enbodi ment for_ a portable
10043y i c&1G-H4Y istaaagg( cg@gaghpté@eembodimem for an integrated terrestrial broadcast

receiver that includes both AM broadcast reception and FM broadcast reception.

|0018] FIG. 4B is a block diagram of an embodiment for a portable device that takes advantage

of the integrated terrestrial broadcast receiver, according to the present invention.



of the integrated terrestrial broadcast receiver,

according to the present invention.|0019] FIG 5Ais a
whb@ekixtragram f or an enbodi nent of an i ntegr ap@€dUS2005/022402

terrestrial broadcast receiver that includes |ocal

scillataor ontrol circujtry for adding, certain
100 ?lequswtﬁéﬁﬁ?’%ﬁ agram fop.an e*r%{?z%rt o 2, Imegratpd tegrestiial prgadcast
recélvea@hiaf Mcfudés 106ae odcilr@L ALM)ycoatend iciralitnf Pahddigy q@Ftaid ifdqendyycontrol
featupeg enbodi nent of FIG 5A, nanely high-side versus
1 OW-si de |l ocal oscillator (LO signal injection. [0021
FIG 5Cis a signal diagramfor another frequency
IOOéant r §1G-f Bt pesigoplodingrer by oneh Erequatsy donieelt feafire Firayideg by the
em&ﬁmnf/of i %GAIHS@IP |h%hJsﬁ$ chaephate lcfcﬁl%@dﬂ?aﬂﬁ YLd) sfg hal injection.
| ocations. Detai Description of the | nvent| on
022] . The resen jnvention is _a rationetric clo
“"‘g!}st e]ﬁ{ na F'WL&P&‘P‘@J"? RS, BPAVERTY cagtg%é?aafeeafowded by the
emlsmtnliwcbﬂFltatSApfamVIy fg@grammatlelinephaediequesdl (LK) icaichOr
combi ning digital signal processing circuitry on the
' as m xer and | ocal oscillator
Deﬁaﬁ?@&e?&r&ﬂ{o ogggepl'n&% tnI A is a block diagramof an
enbodi ment 100 for an integrated terrestrial broadcast
1002 cei \FBg Prepeat inyention Fed rafiomstfie | qlock sysiem &5t qir tegriige receiver and
assbdMMdt mEhd@NRdt pERRIES irll«lzm'va(rftarg)&)us 1didtioh For€ooRBHIng Qi@t@l alPprocessing
radi o frequenc ?‘ si gna ctrblmthat i ncl udes a

e
c'mﬂrtwaﬁheﬂf" plegrpiethiie ‘&ast“H’éﬁ’ a'lf‘al&a‘o‘éc‘ PSS i s not ed

that as used herein, a "radio frequency" or RF signal
[00R3ans Fih 18lieT blb¢koctidgrasi gaa kmigdimeety 100 dor s ftagrated terrestrial broadcast

rec{e(u{ (?I}j~I A tllzgﬂl(l%&qF F\%lYl ﬁo e gﬁ% @9@?&&}{ géeﬁ gfb ? ﬁ%zlg expected to be a

radroefgeapw)e@ﬁ?) @rgnatl rectrad thatninelides & ghiralityi of Iqhagmtwhgtu agmb¢ tunegd. It is
notQ&){Mteééqgcd ﬁélﬂslv'ns a8 df3F fre%ﬂu&@?’l orr@:ym?ﬁl &Eﬁ?%lE&%l E B{apuglbeymg

ai r, free space, coaxXil al optic cab
usedyl gnformpgtion 399 PrYiRg A Haugney ity ab%ééﬂ?her%@m EOdPPueaaﬁs of gigahertz
(GHY) Q¥ aetiesab¥ tﬁd:lmamra@@ﬂgiswmhc‘shm s@@ﬁllﬁ &nbeéd. amusM RF SIgnal may be

errestrial. hroadcast ur poses qf
t””&%‘&'c?& ﬁ’ﬁ ughy3i e B PR é"?cbger é ber ?Fﬁ‘é o - S gHaF P%‘B%‘%‘P/JPH present
mvérftnBE):anlﬂrBwW zid adbzeltaée(ﬁls Hﬁ&&duﬁrfbm FM Yteribtiifil br@8@ecCleceiver. For

purPoses 0 %]rl e n tioft B Ct r Hernaf{)re h2> Rl‘ g4l sp?cgrgﬁn[} d%)MD will be discussed

erres Poac Spectrum
pripérily &ith teypeafto the RF elgmh spetmfroald 2 bdtgsandivhemeirel weadtast spebtrum

thaggngfkilidg Qrpﬁmllt)b gﬂ‘ fofeit FM @rgklfcgs?s' %nnelso%t%*ed La‘?q;ﬁifé?eg\t broadcast

_ he enbodi ment 100 in Fl G OW noi se
fre‘&iﬁ!ﬂ‘qsfl er (LNA) 102 receives the RF signal spectrum (f
) 112. The output of the LNA 102 is then applied to

[0024jXET Ld8dng oK tdnhxembéhﬂﬂengmmmatl@sm Qlaiow(do)se Qﬁhghﬁer (LNA) 102

rectifadie B Jandi Spacg iy i 24 SNE oiow ™ i ERADE B epiied o pigg 104,

andhixer104 @éherme&alr(h asdanﬁgmafrjz € obparaignos ad rlebx_aieﬁxed l_ﬁyt@n_als 116. To
ol BT gabl 0 AR 0T R IR N S L o
SIgm(fu@f LighdkelQ @emnamrwgcmng Hel inclydes, ascillatipn Sirquiiytandipusputs the two
out%—%ﬁaspﬁomﬁné@i%@fs (f11;0q4-18 t-ﬁtﬂtearé)dégdaw the ﬂfxemox.eﬁ“he]&fputs of mixer 104
are at a low-IF, which can be designed to be fixed or may be designed to vary, for example, if discrete
step tuning is implemented for the LO generation circuitry 130. An example of large step LO

generation circuitry that utilizes discrete tuning steps is described in the co-owned and co-pending
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are at a lowIF, which can be designed to be fixed or

may be designed to vary, for exanple, if discrete step
wo eovse2rs | npl enented for the LO generation cPCTUB1005022402

130. An exanpl e of |arge step LO generation circuitry

s, R sl schel ™56, ThAASR U VB Rl 3y PO T s e

« vaam ARGHITER/TURES 9BH. IZING COARREANALEM TAINING AND ASSIBZATED

e RN W SR B s + an

which is hereby incorporated by reference inits
10023t i r &0V 1 eopamiion ity 1000 prg eSS %waldl)raeqnntaslyaqo(@ signals 116 and

outﬁlﬁﬁﬁ‘ehlvzﬁiﬁ ith&bfhafFyedibital signaBNgl ﬂemm&awmgr@s @o ngﬁé ﬁ)wmtféonvers,on

ts real and. inmaginary digital
c'rclug?frlgg 8\%%] éagly HW%@@W&F 833§ blow—pﬁsg n %tpﬁlggﬂﬁg%vlegqréﬁDC) circuitry
thatCdohetts the Yowli anpr ﬁén&lls ahthydiginCddnees Avatd-@arscofversion circuitry 106

ass, an i t.al converter circui.tr
ooyt WORR, BPRe YRR SuFkB, RR Rl By hef GG, P
digited fikterimg aphdigitahgrodesing|cFeuitorwie tbé digitat sigraLiprogessing QBSP) circuitry 108
is tﬁ’Jan‘{édq(‘?ﬁmhérrﬂunQ &extré‘c@f’ﬂ ggratn Rirhndd %#Jomctﬁé‘&{@{a?%i_%ﬁls 120 The DSP

galn an terln uncti on
cwqmtrgu lp&rhem Progdusesi bﬁijb@d digiial ghtpu| SIgpfrlb tas Whengheinput glgwsyrelate to FM

broﬁMcEJ?s tHEdi Qiagf)rt)&gsn%'pgtﬂlﬁied By e B8P 'cﬂcgnt(ya%ﬁ))carﬁh&lﬁ:dé' fof gxa;lngf% FM

hen used her tune and extract the si
de“i“%‘?’r’“é‘t“’r?é‘!‘i’ &Free F%ﬁ@lﬂi}&«. eA'tﬂ‘l the digifal Qytpyth sipnals1139 cangdefiygpand right (R)

dlgﬁdl laGdid butput igalst e ﬂlaﬂ’éﬂéﬁdﬁieﬁe d@ﬂt@l&b}lﬁﬂﬂ le ighbddedst éhblﬁn@lﬂemg tuned,
ut s relate to
os GpEincns wbopieg 1o oty P o adBT g s GRS Rt o0 ca be

oth®Sesiet signslst yludifld fog axaniprRClowdR quaiaturei@sigraB fromMin analog-to-digital
convergm ftij It %}el onfe%qﬁrQSt g;ﬁig‘b’g‘ dfil{e]:% L% ase% n(;1 glgﬁalt }(a&{?)las not yet be
dermhdghatealmuam@mi loRtapdit-Rsdugdin algmlsm chtlhmalog enpinm@nlts, apdfer any other
desO lsifkist he FM broadcast channel being tuned, as
esged;)(lsugﬂtaeaé}ll n the enbodi nrent 100 of FIG 1A It is noted
at the output of the receiver 100 can be other
IOOagSI r &ids gqt%\‘gpé\s used ecfra\all%lF copyersion émltg refegs\ip fipeuitry that in part
mixs! e tandetiEtandel Wit GO Rba sighd apearmﬂauba\lna@a fieddF gequalcy, or down to a

C r.ter tht are pass r nf ter
BB N ke Py ot A £ Fsle? Aot Fige Bpa%T kBl Bt bgmbe. for e
brondthdtd wikhirxthel UhiteR Sars| the-dRamael dhidthssirgababt 200 kHza MtlusRorasttadsoghannels

in tﬁé’ gam% b§oa9<1a% 6%%]31% Q?e/(:l ed B af lte{lﬁgbogt%b T(ﬁgza)gﬁt P&i’.tthe quapvc\)ﬁe[s Igf this

not ed as use erein
desemmrmrﬂsﬂrqfwe @ilewe-ihi fragyeneyefork brogdagits witliin thy UnitedtStatas wowld e an IF

freme%&%qﬁamﬁ) & %Elg\gtabo%h?@arkﬁlz Wlst #ﬂhlﬂ:r B&&i th:ﬂ WMtspé{rQ&a\lwth non uniform

specCtrum down frequency, or down to
cha\v@ﬁ* iSeasings: p ﬁvvrIrFefqeaeqﬂ@ywmtlﬁhft equal te QU BAIo ghopthise pleRg lamswba"ne'
tun‘d@rréeluﬁm Rl redaivett J‘}\Sultrf OFor @W' g thefr&klvE'erQLﬁ@_}aQ@r@S&rﬁ' gured to
W|th|n %he Uni ted St t he alrl;r}el wi dt h are
tung Glﬁmmt at-ppp AL leag FB‘QH@QQ éﬁaétnﬁgq TFayeRey W be equa to or below
abdaf S@AEIAS As ﬁtj‘tc&lalbare,etheswe"fehlfeh@dndyme lﬁeedat a paiixSitar fada@eticy &0ty vary
i B3 bnee sty SBERER ofon LD GPERSEMBIPY 130 po ane
how ftés donfralledl. St at es vvoul d be an | F frequency equal to or

bel ow about 600 kHz. It is further noted that for

[003RAECT NIURBrLMeF RotP Bl b fARHRARADNGE pRBAE iMBfion Rarh 8Wulifized for

frequency woul d be equal to or bel gw about three st elels
recgiming 5ignals, in ) aide variety of signal bands, including AM audio broadcasts, FM audio
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tuning resolution of the receiver circuitry. For
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cirduits tfdtand Hnw @fodica it (L )sdnd right (K) AGRGEohtpGHANNERD2. 222 t o
sel ect the desired output frequency. As discussed

lods#’j” h% fﬁﬁlep%plééa%nf&n%gdﬂﬁ&@)éo@ﬁf Fidl. SAL ABARL slﬁﬂ%%ﬁ"l?;z can be

222 can correl ated to an integer (

U“%Zég é&‘i Bis Phase ehift w%n‘ 31 pre by adivide-by-Bredinske that prodaces f‘tﬁpcm'éwe ygnals
1 I§ﬁﬁ£ltahz3)%|dlg?€es 309 ﬁla&@vltﬂtehdh'oﬁ\@ﬁ TRBuse BRSO nfifhLY @QIQ 90 degrees out of

fre n generating an out put
phasg 62*8) ‘é‘ébtg’%{’f“qf%f@' L tF‘ég“’f‘?ges&ﬁ%’ﬁ m"‘?ﬁé“@lﬂs Weﬂ‘"d“ce
rea( (l)f)e&ﬂ)m&ﬁﬂryl (®) §ifran, sfnélﬁﬁei@ndlshrleug"fdedil’ﬁd: pBﬁskl !;lﬂ’éblb(}k IXZ may also be
a d1v1£§>y tlgrc)ag blocgcmha{ %ronglﬁg%gg Eng(mgg gﬁ are ggegreﬁ 11:)[% ﬁ[p%ge)\in&\ each

t'o genera esir X|ng
othgr]l Bepending bpen mhexiwpleriéithtion 6f thiephasesstift ovkl 133 ttdmm;mmg drovided by

therm\rv $r g&%lbn gﬁ:h%'glr% Oﬁargatnéj SF ng&h‘hgmg %Jllg Lge(a%?%@ Ogly It is also

e util |ze can
notﬁql \ihaé endsy -grnelly clock X} 322G aresets ayadsefig &eé*rr@@m Qmum gthfal can be

impASenfe@in BRuber lof alﬁgreﬁt%@gld«'&hle{m]xhg Righdls PRNGr heMmitdhq04. In
recei ver 200. For exanple,
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tuni ng band coul d be adjusted fromthe FM broadcast

band to the AM broadcast band. In this way, a single
WO eweioyer2 can be used to tune channel s withi n Pei/US0&022402

broadcast bands. | 0039] Advant ageously, the out put
addgiogﬁ?gﬁs&ef g‘lg )kfungct?onnogl%ﬂ)flf @é)mtﬁg 8§ ‘?n%?xd?d withi quecr: gloé@Saresented in
FIGcRA end RIGY. 3WrABhi n t he | ow | F conversi on CI rCUI try 106,

the DSP circuitry 108, and the DACs 170 and 172. In

[0088] S YiRbhe &ﬂ%@dlﬁ*blﬂ'%@ldeﬁ&&p kneSLONRherdioh c@uxt%pﬁlcluﬁgsrhefrequency
clock signals based upon the digital clock sig

synihesixeGP0% @ stividerhy-X_blogk (kXhg04s P@qﬁaa%ratmrfgenemen muﬁmor phase shift

blo& gi@a|th(sfe 9Sf blodo B2 pRdlklied PHa& HERE DO nqkla%: Kgrraed% tcﬁrﬁi&eralbh The
uenci s that are divisors or g;fg | es of each

at re
frecblfrf?é sYThesigyr 289 BFAEHANAIPAL $§ak 5@@6?1 tig ﬁtear%eﬁlfﬁ rfﬁﬂllleﬂ@' The
fre¢ubr&y &_L'rﬁl&klzé‘rlzggl @Arsbe iaplemer@ddr in Q. varTay pf oghdciaclidig e gsleto’:ﬂa phase

lockedqo%?sé’lldg{1 tahfr ]:Jel:%:g]yG | qbo ! &ELOUJ{ %‘he‘é1 %snr% Es(c%%léplon generation
cquusnyn@etfheueoczytom me ogtpy lslahal (ﬁ%se)s?ﬁ? lQ@Zennmechmemm ercblo’y that utilizes

BP0 S8 58 L0 Gy Ml o
diseypsgh dirtheih badoyrrgher quumpfr thés, tangptegharippl ftlmldmgcan e [cprplated to an

mt%g't (_?J?ttlha@ s defabEd fuﬁéoeé%ﬁ Rl WRERhINNE. TP ﬁ%h& nth&fz@:“ﬁ)‘@ also
ital harnonics of these signals will ten 0

wilges gt refEraeseeguessy (fwé 28 BIFRLnEGA oupy ignal (fﬁse)s%j% atzsezdes“ed

freqUeRY! QUS oSiME ts@fm (ﬁogep 223k thgn psed tlﬂrﬁugﬁ Khedivide- byrﬁﬁﬁsle(as@ 204 to
clock to drive gital clock sig on a se

geneRteay PPy diergl E{ﬁhft ¥ ‘PEPn‘P £FnsTafi thg ‘I‘?@‘”"é |LPc“E|‘i“f‘$ ?gfgl Sf(fh@u‘di‘] for the
mixzy 3042 ME debiesa, atdtzerms*ceseedt ia mcm agiibb&ow, hebdit elEctiaimdignal (BAND

rcwtr i.nt i nt, reuit, .
segnbRl 268 dhidiemnn pacBeparg i BvaEhi s Hegpl gy, s band
sel&&@ﬂm@ﬁmw @an Berutitiged tg Afist the h&mg bdnid dorelierreq@ived 200K For example, the
tumn n cou18 t)e :Ecp usteggros r(HFI\/{ l?ro cas band tro%gu/{:l\%% &m%%andap tﬁls way a

[ ﬁt errerente’ ans cf T ance of '3
singleteegjyeatancbe uedeqturerchanpﬂmm"]m tﬁiﬂ@sle @Badczgt @ndﬁ ock di agram
for the basic structure of a rationmetric clock system

|008§]0 al?\qvaﬁl?a%&ugl? rtﬂeh)u%nt% ggﬁﬁo&) ﬁ2%§§?2ﬂ§o§)e 198 td ﬂ?&iuce the dl%lta] clock
rationetri ¢ clock present |nvent|on

sigpd gfioke) 25 Wizt byrdigital flt?‘“Sbf )W'téslzthff lowrlE canvgisign wy%tyvs F(én{he Dsp
cirddf- 103 2h& the DAIC 1 At dn@M725 119 thidl waglftﬁ)e $ital AER sigadd (1B6) 205, other clock

. ted using .a v i fferent
sty bse it 55 g lofh el 30 L i it f o i sgna
(foR2p 232 hlﬁltmteﬂerﬁm@dmk nbpdefae )all Zﬁﬁequhmes ihat ars didisdro og@ulgplest & each
LO mi xi 11 th . [ |
Othfrfoblo Xcl:on J’gﬁ(élgn% A% % ma m% tlh(g IBC% Cs S:lslg rgl( %nie]kr%cv’q“o groduce the
digitg Ictoalgagnab(lﬁid) @@i thel ogiput sxgrhaa(fmﬁ) 263/EQ)yss@ithrough adipald-by block (+Y)
20? W&Sﬁ% ?hé:?)ﬂtpﬁ%ﬂmlll )g%% 9& t3 :%Qﬁgﬁ e b%lfg\ﬁg:eq} ﬁ%ggﬁﬁgls | 12 fyrqﬁedmlxer
10¢ hmidke digitah allock fighaIG o 935 thpﬁpetwv@;@utymmme@h Hs@mdmomlnlcethereby

ten@ﬁg r&an&.t QbteftiaPlalerfertRE bENAIRIE twoignhi rb@EdQs'% HRithIl IREHHERRS WBf these
| ocked | oop control algorithmi % d wthin the

mgpqmyvﬂlgte%m fal)jon the @em%qcy of3the Osqllﬁitlgrh gglial (quq)s 252. Previous systems

typically GRBLR leerd] Q6ikrefte cldoie taddres @MigilaNMEIKt SigM dhnddIseb@ate integrated
ut i |de|thavv|d e of circuits that

cirgt e e MAKPERYEY- ) SRR hed AR P eEHR G i apd digital

cirg@lityr ilol thy safie Bitep@ted rcatuitp peformancesdegating ingpnfatesceawald typically be
gener at ed.
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| 0041 1 Looking back to the exanple of FIG 2B, it is
seen tnat a first and second divider circuits are used
wo eoogemnerat e two ratiometric clock signals. | nPCT/US2005/022402
particular, as depicted, divide-by-X block (X) 204
receives the input oscillation signal gfosc) 252 and
gen@rmeﬁ,uths cglfrgshéhe @mqmetqqﬁ:lgck(fgﬁuﬁapf glpg)feaqn inyentipg, reduces undesirable

intePle RERABLIoRY forl haldvad pbHBmARRSF & ihtegtated JeldeFEN)
circuitry 132 to generate the two LO m xi ng signals

|00£ LO )Fk(%}ﬁ é%) (r)cé(c e eg‘fort ﬁegas@)a(ta ureecgf a r%{m{mtnc cfoa( SHQFm XSO and
sets(ﬁ)@s the bailelamedts (ﬁmtthnmm)mtrmcg)plt ofl thec;brgi@kt isvegfival A@ﬁr[ﬂu(?,)smllatlon
SIgr?apé &C)IBE qugéglvgc? )psg&%n E i'gggcﬁf;aﬁondsliggalt({% #ZOCQK tf%eggﬂ{edsusmg

circult
a Wadervemﬁtx ?fyilﬂ\‘ﬁrvh PIF'Puttfh e 0|r ewnpllﬂ, %Hﬁv@ulsiu benmkti&eﬁ tuprevide theogcillation

sngﬁn @05%2(%41 (l:sul!lSEJ b() glen%sate L@ nhﬁn%"gérﬁg 11 9add @d Higﬁal clock signal (fpig)
lonetric. clock gjna S Ccou gener ate

2°5de‘§. RGP i 150N PR Gl Ot sd@maeﬂrewgpéa 14 fs used to
genefi¢lafl ofeBlatidnl signZ1 € J) OT5 thut neﬁedrwgenaae somﬁxuﬁgesg'naledl 8 ah che digital

clog; i ) 0% ey i e el il o ¥l G p et rough o
frequemp Jooked fvop bentrolodl goirhat fmptenﬁhtatw:tlayﬁteamn%ﬂmtrmhdtry 312, In

shogtir tr%% ﬁaili@mtiyﬁ)g%ﬁlf?fh rresaetn m elnpgn calli Qe ut? Qﬁ{hﬂb R%e%f circuits that

op erat
cany paeduemntbe stagting bse'dlktmewal rfevmo\flhwlrﬁeplpmets @hothér mtememe iglock signals
arel3€leR&ql O reduce undesired interference because the

m xi ng S|gnals and t he d|g|tal cl ock S|gnals are

di vi sors  or | es of each ot her

100dHse LPejie b§‘f‘ijﬂ éhe exampkfr?ﬁ FIG €8y 1t i geen h?‘e’gféf‘t aN* %e‘écrnﬂtiléftﬂ’e’t Geuits
aretubd té gon@eie tedRGIRkricl@Raknak2 B pa&iaaaxdas\eeﬂaed/ aivwe-sy-x b0l (+X)

204/ U PPl Py B g SR rEL o BB GP R 17 s

procased (19 dusdrsture Qeiieeftibe S@UAD tUBN) Girtwitehl 132ytoess@nthe dwb MO mixing

saprctiol 1SR &° G 00 DT Ok HEvBEREY If ol & e inpu
oscll lagoredignlf (Gss6) RS 28 outpinea digitsl blatk sn:éna)l(ﬂfblgs R@preldt c4rf ol uEdd to generate
dlggfg %loaéggna‘ishlﬁed‘g lmgéjafg(gd ftag Q@iu LJCQIBQ 31% ?al F;i?c%i?f r&lﬁl\%\i}ﬁﬁ% how-lF

tur gene r
conygrsiompitcuityad eland PSR ciréwitryr o) m@d fheteathse rbgmetfic 9locz ®ignals could

be %éﬁ@%ed’ if(dbdRfelr ax{d@lat Tﬂé‘ rzftﬂngm@clo&; Zenera ex cSaid be>{1t11'ze(1ff(\ﬁ"c o%él) pl(rposes

if degiyeds Ang \y@qno;edv\%f tREpa'lxeNalrcyutr( p@d thedlgltal qq:gémv Qawésg these rmlometrlc

clobk sighaBflong WifhNthd ABSMAR BRk SfsteRi2soNMolDpEfeabY B irt@@rated into the
achi eve the desired frequencies for these signals. And

same{eRrlPEdelibn criteria for the values of N, R X and Y
can be inplenmented as desired. For exanple, these

100421l uedn gmratibe asedt@icbed, the roenktniorcldc featureorf thetprgsertt owéntionphelps

to JBE\RL findelire %Arﬁi.rep& because the mixing signals and the digital clock signals are divisors

or multiples of each other or of a common base clock signal. Along with the integer N related to the
target channel signal 222, the divide values X and Y provide programmable control of the clock
signals being utilized. For example, the following equations can be used to represent the circuitry
presented in FIG. 3A, which is discussed in more detail below, and the ratiometric values for the

oscillation output signal (fosc) 252, the digital clock signal (fpi) 205, and the LO mixing signals (f o)
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set through a user-configurable register. As shown in
FIG 3A, an error signal (ERROR) 322 may al so be
w@emenarzeri, for exanple, using the DSP circuit PgT/LSBN5/022402
that identifies errors in tuning the received signal.
This erro t hen be used t
18, Qe Ters v e FENBLE Fradtie fo e gRisbede Al ar yron the
refetrﬂrci&fcmemﬁﬁeﬁp)tmm ng a received signal. 100431 As an
exanpl eéf gpectrum the reference frequency
(f REF) sel ected to be 32.768 kHz. The
| ow | F tfarageff\fcbé&a‘éfmywdﬁ e selected to be about
200 KHz.¢ X €a e oxpe 12. Y can be sel ected
to be 10fbO K aﬂ”b? %ﬁgnﬁgggsfél )égt ed to vary dependi ng
upon théFDlFMf\@héYméqREFtH)/ﬁg dned. For exanple, for a

desired fﬁlgl—q[g)amre)t)qm eytuned that is centered at
about 100 e selected to be 73096 w

The Gis? ot ’%rh %rr*rtfgﬂnrbs sqlpsted arr?aqomr%lecito aglievs ﬂqu’égf.?d equencies
for MhepeDsignals.s ahe e edectibr&itedia Corltheataiuesof N, @nAland ase pe @dpmented as

ld b . 395 Th t al k | (foi G
oeJB eI s 6 s el i o i o
set 119Qgh aMbiz-configuratlb egls@. nivxshagn §1 I§GalA affetr@)sighdIFERROR) 322 may

alsrmbé( Egrﬁrlagé %Pgia%pge r% tﬁe crrg-ﬂ Zm(SX&E ngz*rﬁﬁéjgjﬁoqs hﬁi‘mmg the

I nput si gha spect Fum 1
recmlqdr signalks | @malesorlsl@alf ¢a0 rthgshzesesed koompdify 3the MNovaldexintdnder to reduce

freéi@l?’dy'éﬁgr EMRNARNEDL wikkn tque%zd\pé?en;e@m&al ow | F target

requency of about 200 0.0 MHz - 99.8 I\/Hz
conponent ends up at about 200 kHz) The ap riate

10033 1o A6 8 Xk fritn AMpecin e RErep isnsanhen 2Upsan br ﬁhfrted to

be 80168 HE. N ER l&@[lsmrrgtﬂfﬁqdeycy&‘c@ﬂl gatiededbl 6habot@00 KRE Xricarete selected

t he S ha own to the target |IF
© B Bydeti e ST 50 b R e aesor e Gl yoon e P
chapuall foche qlingd  ye exmogilef foeddesirdd Fyeshamnetto bé\tudedi that issem@tdea about 100
MHARE cah BE sél@c{;eg% bk F3dok %Ch‘ﬂ“i? S%rsr‘&é?&i %nﬁr%rrg W éc@gltg L, With these

f equenc or exanp Iscrete tu
num@@delﬁ . thi eSCL'@l@érgé?ﬂ Albich?52cNorid e .33, GPFZO@MI&“P lock signal (fpic)

2053\9161114 reoz@ 95 MHA NEE 6@pR grﬁ.?ab @wourm 199.¥ M- R¥a ?ﬁe lab%kl fiing signals

é)(i_ | so receive t sel ection signal
(it Hemi mjo“zw‘d bpRP-& Mifzgd Bﬁr me‘%rnl Ofwoyld then miy t%eémér&r'grtah@ectmm
117 EesIWem ey ntrdndsipats il 9 okl iphdie bldgk 132GE nkEthe ues,.rédrm @&nnel at 100

S SEDSL5 S ERTR By BB o Ak v

at appw 20&kHz).afkk dpprepringd va el f&(ﬁatlﬂdhalﬁrblgﬂﬂll the( IBAMIDadcast spectrum could

the§ %L‘ glgzgrg\%%legt?% sucht Elap tﬁ ® h ?’xeerd 1 (}4om1§ees tﬁ C&efl\r/é:'{a %Banneq ! du W toat'rre target IF

frewfreqye dia$ nated, thaTthre salm émm qrdé( qosld @bebwmocbf@da@ Q@lr«rﬁawd lt is noted

haPRE tadePiFGHe I

tha ﬁ@t?a g;.l wmﬁ?ehquﬁgg 889? iaBiE e ?{ehc?gfbfécggﬁgéf @%@reg% r'ﬂhﬁ%ﬂlps were

Use:ﬂ fg thefil genergtiea cimpitspect r um f rom88.1 to 107.9 can be
tuned using a single on-chip oscillator because this

[00aqyr 1 € lifhdiRioh,OasQfididatel] Abdvethe Uit jakLby-Xi HIGERI(+ X )f 6 @Isd red8ide ME band

B AN A N T

within Gvhiahitind reteinet B turgng dhenarelf.r Bepleeamyile she osioNuBvie bytpuit Bignal (fosc) 252

car}ab%qll s &naﬁq botla %Iﬁ? g’r c%e%@ﬁ %dr tHen’t?’an??eqe%tro%%%ér l%lgdAIEIB SBE!%%TION) 207

0SCl have
carpbrensad ¢o select what values are used for X, thereby determining the tuning range for the
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outsi de of its good operating range, unless other

factors were nodified. Wth the architecture descri bed
w@abwem122vhe val ues for X (and N) can be adj ustedr/U82005/022402

ane the resulting tuning range |nto the desired

band . whi usi ng

reotf | 11 o pE st rafl oot llofl S A g e, e fom
mirgshtre tn@dxinnen eedperdy theandiffa0H) af factoravfi abont B3yr aﬁue,dhe FM spectrum from
88. § % E@?SS; galn ‘%le tlpnre? %gx‘l‘%i%n%@ gﬁ !:l'}{[? Bsc IQ@F bé‘&ids’s nIeH{éE I&)goscﬂlatlon
‘ control circul { ALl onetric el (1<

outpy signah (o2 Rrof a@um K4k gzgp §A) GHZ, pssyming ghe am‘de @f 1@|f@‘|>f ahd this
rangé Q%th“?ﬂ gmﬁlor ()f" IP3 @)A)nggﬁnnﬁlﬂ{ tot rh&nﬁﬁr? ﬁb&ﬁ@ﬁcn&' r}-bee\;eF Yif acﬁf)?nonal

, I nput SI% pectrum’(f R
bmi@zst .S@,ec'ir%ewwéesmﬂ ta b HiRedy 8}155%“%&@1 iy @?ﬂlmweuldlwe friperate
outflad 6€ &S 88bdiperdlingerangbOdnlés ofONALD: BvdrL Abdifidd ARG B archltecture

nar S W- | F conversi on ci rcui

ael TR A s o Tl P L o it o FBLE 2 Bl e o
despredithqoecy ket while)stitinging thegdaine ¢ridhihisgjlldtal audi o out put

signals 122. In addition, as shown in FIG 2A, these

l,af t A
|00{§ > g’nk) 8%%3&} %lécg(gig é‘c?‘B)Qf zgfe%gével@gﬁka egll%rogﬁ{)rta? ngc%?zlte% terrestrial
bropdspst eeseiiar it Wilizeditgiingarbntrobeireaitty § 1 Tad wertiometric elmystem to provide
an £O H?tht s?gn;lzg ?nfk ahd gdlgfta@ le&k‘%%HQﬁDJG?fOtS f((rlﬂ)e r@é@ﬂerr ch rg% As with

anao ut si nas as in
Fi Shé R4 n"*ﬁlﬁF lgmug Fignal {PF‘E(B)“ (g 13 iretctved &y gn'%rvmsemelkﬁer (LNA)
105 a@rmbceﬁsé@aﬁnn@wetargexli&teg@me(l)a&qe Gn @fagidtyl @)Bighdl€116. Low-IF

cl ock .si L VI - by- X bl ock 04 L
cogropEHgy O P Gt odat iRtk theth Sessapadier s 6 aghcish
dig(tzBANﬁb ﬁlﬁhEﬁ@’ﬂa@\l)ZZ 218 dditiun, BIssovnbeFIGOPA, Ithhde kﬂ) (L) and right (R) digital

i vi.d ired.

it SR <bard's2) G e Srtleesfdyin daaRE0) LR B BEGLNR By gBato
anqdﬂgasm/esstmn (ID@@) aireuilis Y and g??atOS)rc!tlm® ltﬂ)(Lmr»delghtI@)ﬁlanapo@mﬁ{t signals
21DSAIGE R i FRE 2Anth996¢npgfsﬁg%hl (fLo)nl 15Lrﬁ thécﬁguaﬂ%c‘k‘éﬁn;{ 1(£8) 289%an be

représents the di clrcuit n a si
gerleryted @9 wtieraptiid dlesk plgnalss{a@g] digige-Hy- §|btoak (&%) R4 dAnd ﬂyndmbt/m thock (+Y)

205. hﬁnd Q%rih':sefé&fb\{ es[gﬁél gﬁAﬁbrs(E‘EEE’gﬁg)rI\Jt} IQ?{J cégr%’socﬂe rapiehi Y ditRBby-x

bloalﬁ érP@glOﬂ o‘f é?Sng( élr a@dmear él@#rammsyerqge)rame At blagl 132 provides
phz{sggﬁfeea%mmésthe,a@mlagltgg"xg,omdl gital conversion circuitry

t hat produces the real (1) and | magi nary (Q di g| t al

gnal s e a sa .

(O30 A3 BASHY 008 SR e o Bine GP e G ciruiey
within @)sBple 20 &gratddi aircdigsucly as digiel @ricuity withily thaildwhiFrtotiieRiobSirtuitry 106,
DS d:cgrcf:: t {O)él OCE' Eklcls I1 9!7? Clk Q%Jgglrl]ﬁ?la%al%f eddgstulpconveﬁer?ﬁDC) 156
an ﬁ@@dli&enmreszmohmnaﬁg@ dlglﬁzl corwertslhre cieqisydiharemedu@d Chofeal (1) and
lmzl(:g#ngl'y ééﬁh%l'ta‘i s@ﬁlssi E(pv)(bé P3tand RBC Y5 i ?EJ a %?ﬁ% cﬁ)b%%l%s)g)d upon

can be selected throug | exer
thegigtaltqlpcb gignpl (fop)i 289retimjletlycthe gifcuigny g\m;qn thp AP Ppircyitsy 108 utilizes clock

s.gﬁag &aéanpoﬁ af aigra Q%cl&?il%ﬁk(f&d) QﬁB‘J" In CordaEdt wWith mEQ)nb&BQem 200 of FIG.
S Sl ra he rationetric

jt is d
2AsI"g‘H%lF'g%°2§"e{“o3°8 GG PRz %hHW‘bF‘a‘e‘Pe fligita! él?ﬁh:%g“a‘ 5c) 205 can be
sel@@ddf thfonghng @uﬂﬁb@k(ﬂdM‘lg()lnB edi be Iéeﬂtﬁﬁ]etrﬁl’blcekts%hﬂ al29 or an external
refc[,re(:“]c g;:l%g%de)gnglgp ?Fléf, S onﬁg ltgsz e%:lraglc l‘/}‘”%ﬁ%ﬁa‘. é‘lc gﬂclé annal 329 to
be d@gpct mcrder Wtrériure neﬁamameldp@atbr@hmdwcet, hr otayial Mgen82@ock signal,

the clock signal (fREF_Fi XxED) 320 could be used as a
separate cl ock
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source in addition to the digital clock signal (fD QG

205 foi digital circuitry 304. For exanple, a switch
w@2deonmarzl be used to supply the clock signal PCT/US2005/022402

(f REF_Fi xED 320 directly to the di gital circuitry 304

t he Fi 320, e
suc‘ﬁ %s H&é\! % QSF &gr '6)83?2%]82?% iﬂ)%gsgh 1£ Ii 51red5 Ihé Il%?nzé' e%{%&j, tr%]tger than
belnﬂ @ieptaqi thcqugltMlUN%ZssbﬂclodButgnal éfneremoblﬂowelﬂd b¢ wsedyhssgseparate clock
sou?&&ﬁ ra!icﬂt‘i"(ﬂ th rther@élﬁl d@&(%’iénalgfokﬂ 205 Sf&e(fféltat Qrcli 'trg":‘BOA;3 BFor example, a

bel ow. is further note glta
Sw'éqhgﬁ%érvo"é(% b5 syd o8Py @woﬂ@mxf@a@maﬁa fliFgstly @fté‘? @a@é circuitry
3044006k bth BB albck(SIgnﬁ I8 i) %Qnd)tﬁwaﬁiorﬁ&ld&%ﬁ §ifhal $99QBEIMbe utilized

by 8“& ﬂ*@%%l??%‘hwg‘o%( gieﬁ i 8&@5@}’" Uy Sﬁaesgf@*?e F"Q'g%e é}léa?'e*ﬂ@dﬁépw to FIG.
3Bdelgnal Isisfforhet haeddihgi theadigica E:l@tkl digngl] @[Qé} 206 fibinnthd MEJX 328 and the
ref%r%{gvé lcﬁﬁcggn\é I on ?&iogc%igl%lr é%sgeGd %rou h adl%mon P ngL %;J %aBlE)iéliers or
othgreglegk sgeraation wlrwe befpre theinp atilidied faser:lecrkt SIgnals deri the Wigited kegcuitry 304
w1t\’1\f|nttf11‘:I Brvtlh %onq'Ergibx‘i fililrcuﬁ}zrl‘(‘ﬂ§l "cuy té %gﬁ t:lrc[uggl ? K'H@ oﬁe{Ja‘l ¥ different

control circurtry 31 con S a vo
cloghosignals icpdd) bogeapratedy fop use(withdye different girnquit fhlocks within-the dlgltal circuitry
jofenerates an oscillation signal (fvco) 315 that is

used to generate the rationetric clock signals. The

t uni ng, cont r ol C|rCU|tr ives a t et ch
o0 2ot PR GRRED) Y1259 F R 15 & SO SBTed ool
(V@@)SB redhichanmel generateeart osatiakjonrsiaai (Re§ 115 ehad &Ciskd &t ge@state the
ratlom IPlca !:loc ]S%naflls ‘iumng\clcgoﬁmrcm? {/3 B rgc%%?s a6 lé-é%aggeg élgna RGET

requenc
CPW\BM& @éibl “éwbvwresmtﬁetm éqsg@it ch@rh)alnmé’le tlslﬂﬂg meeiv@2Be owillatie signal

d
31 §fr)%n|5] ﬁllte A4S elg %?@edbﬁ%ﬁ%ﬁe’] aﬁ@eceﬁ%@& re en§ re%ﬁérng)dsrlgﬁﬁﬁﬁgpg 306 As
dlswseé iabovaethe (et etaenek signe 2231680 h# éOfGiaW de arbyﬁegerkma) dHrt i Rylected

bassd SponNBY Ges¥ad él‘n§l§1elt h@itudé'r tﬁocﬁ@l q\nbl‘i)m@%—N) 316 and
target channel signal (TAl NN 222 to con

dwtflq@y@o%lpfé(e( Bhalﬂr ihpNe ‘talklﬁ%ths‘i YA afrl%ctembﬁseénmorstt@ targgs rcgannel signal

(TARGET CHANNEY) 2698 VeHHUE the Qoardt &R rﬁesmél%naﬁmhhm 319. More
desired target channel, assum ggt 1has a nom nal val ue
arge

pargfutary, 1o, VelHo 1o NP BN ‘Qpides ganreh assynife Rofiag g gpminal
val(FSNE 17 iinbelinkéht depakictinge ﬁ&&ﬁ&%lgﬁtﬂ r(IHNEiTgJNEJ) 3 (%ﬁgﬁoarse tune

. T -bi contr s, not ed
segal CRART 10Ny e Yo B el " B st S RS e une
sigadlg Bl ad B9 amybeddsnls eﬁl arlyi desigeid i, size,adan Ibe ob fliffdichitl e rahd can be
sh.zes, and .ca nal 9 .
var?#géi c?eaaaﬂogd ﬁnaﬂ \ de%/%g) 1 %Hw? c Jl;troiil sngna?) dcouidgalsobzaé lﬁlt {lﬁe?’zaes Cﬂesned,
depgndinipupion td V%p@w@v rugllzxg‘fbtm Vtcﬁ>e3 Y Cigiurtlean inoted thettthd Y@@ dircuitry

rept'égénthG@ g1bé 314t canSbel H{pten@ﬁte(p let%g a bi&ber %1fyg3f oscnllator Cflrcwts

Cl rcwtry represente can enent e
Exgraple ppcillatai ¢itsuitry §pt ¢in e eﬁﬂ@ﬁ% lségseillreriaﬁ Y- %aitqn&up 165388,536, which is

entfEhd nm@rm IANDRAPPARATOS! HORY PROSIDINGNCORRYE | ANIF GUNE STUNING

CcFREL ofOR \E¥RORESI Gpetk FBBOERRC BRIk sty reLess

COMNDU NI O TONEN ankwhicING RépkbyFfdorpbréted bim®tezan®dGn its entirety.
H GH FREQUENCY SI GNALS FOR W RELESS

{0048] It is also noted that the VCO 314 may preferably have an output frequency equal to or

above about 2.3 GHz in order to reduce interference with other services, such as cell phone
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COMVUNI CATI ONS" and whi ch is hereby incorporated by
reference inits entirety. 10048 1 It is al so noted
wao bab/o12e2 VCO 314 may preferably have an out pupCT/US2005/022402
frequency equal to or above about 2.3 GHz in order to
redu |nterf ence.wW th other servic such as
°Pefﬁ1f8‘?1"i g’ﬁ‘é‘iﬂ%&“is nafs Rbgleheh adpu fRauengy ?Satfﬁ‘i}‘éf“fﬁ Ll ﬁﬁ“em small
integtatep Wircuitiveneis @100k abcsittibragichitstagel witized be@bid it L@ thnk edemghts can be
nt.e C I
e rela @'l sl%glé din glglgular wﬁ'{{%tq_% {qgg-{éleg f erTEF\I@ISd @gn %ns(;é::ﬁé 3f being
equaletloavt alvmft gboghd IGHz| the prgrar imed iaductorsi thdt vould (e tneeded for an LC tank
.m;ﬁgn%q.]u@&%fﬁﬁe {66 sihe nmtgg’med fReol tm iR QirQfit PFANBed with the
equal to or above a i , the one or nore
devicagaskessr s t hat woul d be needed for an LC tank
i npl ementation of the VCO 314 can be integrated into

[00kd)e | M EEFafibE AheCiuhiGglicbnt@l citdufidy LBl e dirdMréddives e Gk CRannel signal

ARSI R e harBd o b ey s of e
inp(;thl@‘RﬁEWec&hﬁMELl)z 2P tunigy coattdl Rigeuittye 12 iplacsa alle fine tdpe signal (FINE

TU{gllhlg%lq aM BJMthaI Bﬂ% %, ﬁz%ﬂéél%%@r%%%%t{oﬁjmc%% rft nln(RJHJUtS a coarse tune

ma(k

Spec
sigigal (CélARSrEyTLBﬂEa 3 p’l tacp@sldc brarsé funiog pltheVED gl THeRIniEE cPigidEyircuitry
3123th379a@1sts§hé1ﬂ@tﬁlé's1g% éFIﬂI‘EWIﬁ!E)%% fol #H3 tur@ 3l FoUl[‘{h@ YCO 314 to the

cont r ol CIrCUItr hen out p S a coarse tune
desgwb%aq"at(oe@p\m%lgvmg A feedbagk pignsl, frera otcdlatianesignglni1f s then used to

cor&xbemé/mng bfhe ShrButtieRi tROVEORI4. Olh aBdifidhUbd &rdbr aér% 1 {ERROR) 322 can
justs the fine tune signal (FINE TU%%OIQ to fine

aisg Tt Pl Recp R B (SHEE e s Mo PPRIR Pt uning
err@bltiptte BtedMadlsigial SandAhd amihp aohtrdd Icgdfh’iﬂ'y B 1206w aseittid afrdrasignal to

Sl B R S o YR oo O PR ey by e
botf HRFEIpacB 2ignat &mmahesmitploesigrial 315 Démet\d:(hbllﬂcandwcmdpllonaﬁ arror signal

A6 8 T Bl 0P BT e,
the tuni ng control circuitry 312 can use this error
1008019 nalWhep thegscitption demel 315 doghanged inppedepiprtyge rritiedialstipd glfannel,

thetd"'ﬁta}‘/@@:kssléhat (?DI&)OXOS Qﬁﬂ afs@ rcthnE@ﬁlea taiBI&tee KIS §epeﬁﬁlngSupon the
h the feed 3 romthe out ut si gnal 315 of

se‘%CHen RIS vaipes fah>a a%Y cl(% %96 a1d P rpedd ?j)haﬁ‘m EpRPRFhagesin the
dlgﬁamldale sighial {fi,@eds blyo Kabpbni Wil Egngeo tol thdutp@it signai (asy) 232 LFIG. 2A.
Because of Fhls%%gn%g}ﬁ tﬁeto]({] %{apcéock Elgtlé%?) 4 o,rzltf Eh%\?vn N bl JAatal% ﬁB Ijump signal

n=or une a parti’cu
(JLtMS§| Y26 ctarc haowelt, bytthretumnglcbraﬂol cllrcmmk' Hi gmmdlcétb BhaGa d@xfge in the

ol Sh3PISHEE 8 St T R P R o
caremmzanfunpzwtwnrre@memf desife, tosmmuoawm;pn forrthes ra@ﬁaﬂqechapge in the

d,gttg]glogkgé,{ap(lfmczb@ck signal (fD G 205 al so happens with
changes to the output signal (fGsc) 252 of FIG 2A

cause ch e i e t al ock
lﬂﬂgf ID) O)Asziggr&%sa%gwoaﬁgﬁ de{ ldgr%lgc 5,1 | FCb&lE 2§I gggpd 3B can be
chz(néddl\ﬂ?)pr@?zﬁl aradfgobithmaiohtplltas ldgsired) @0 dchieventije owittatiadl frequencies and the
rati%}ngt(r;lf;J Ir'a I{)]y doeg’l;'eél E(g' e%(a%gp%sg ¢ Zigstlrglc Cf,}llfltr eggﬁ%gl tile os%lpa%on EESI&]S 252 and
313 gﬁﬂiiGéJ YnabA (amyor@@@ to {dsethali gil Yoahange m:tm valye @0k digital clock

sight ! (kL %0§°"fﬂ§ Qaﬁ LONXT Aty 'ﬂPﬁloclésfzoﬁj %ﬁd &@zd theFe‘Poré‘ddaH%E selected
operati on e rationetric ch ang
accordmgly It is noted that an integrated on-chip mlcrocontroller can be utnhzed to provide control
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digital clock signal (fDio) 205. |0051 1 As descri bed
above, the X and Y divider blocks in FIGS. 2A 2B, 3A

wanae®BR20an be changed by program or al gorit hnPCDUS2005/022402
as desired, to achieve the oscillation frequenC|es and

ric.ratios desired
or 08 8 il Bl RS 18T AP ON el Bies p o
be @ﬂdﬂtoaﬁﬂemnt fomg8r allRAthe difsita pede@Bngdone byl the BSR orehigy $08 han
a 1% change in the value of the digital clock signal

|00§fd Di ¢ For%@itlonzh&)nﬂﬁl a4 %wEtQé abve e tukink GOMOP&%&U% Ot c@ﬁ] fhceive an

heref ore, can be sel ect ed accordin

errq §t2ag (@%%QR)aW ifiemelbsr digiBheitsHing AP FRiIo8 aana{ @&R&R) éaihfrom the

dlgﬁﬂ chibuityl 20Ckepresets QY b sfgﬂzﬂtcb@élﬂfng tt(h ﬁ‘mﬂa‘ df'lﬁi@l’rfe‘?en@éqgetected in the
herth ecei ver, operatiaqn par anet

s L SR R I e S WU (o) piogfepiepe channel.
Thesminigg oontral tircoftryt3ne cah @illtea{hnsmmc gigml (HRRDRNS2DYw ztdhet SR value

wntﬁ’lh gFoléﬁ ?lrééso]agﬁ) m£r9 ?P]a%l’ tune Ehqucglv&{ 59%1?1| soon g({dc{lohal §or5r£l 51%{1als, as

repreee@@d P elgment B2Sopansk gmallded( WPSE Q@lli’trb'd ﬁ8 tOhm LN Agi@2athe low-IF
con%rg.s#e.fcnlyry 366 or oltidl %e%r Qlcuidt) %vn&m r A6 cIrJuﬁgn the

digital circaitry represerits an error signa
correlating to noise or interference detected in the
1005 c e VI gRite RIQrk diagramof yyadditipnal jsrnptivsiembodipent 378 forgp itesrated
terrSdti@D Bloa&cRe Gdckivdh tak Eiﬁbzes]alatldn&trtcru&agltpr@&e r(fD.ehm AR an 428 external

refe&%’lng%ggck((%nt o~ 3%);?0(# lr%rjcﬁéffz wi?}ﬁlgthfl'\lﬁ I gaﬁg rwlycm % B? gyt signal

spediin €) AR it Geceivadebyfal ln\alnblya ztnmhéert(hHA) ER2eind pabcessed @ Imixer 104 to

BTy L by 0 BB TSR B 2
1541408 A st1h@arldNAG6 toQRodutehdigifabsignhif e/ digii sgnablaredhnnmrqmded to an
I- pé'ﬂQ ﬁuffeP B R8s a.{dedCG 'pééf Buffe'r-.EW)%gi/ bdile B&QQ’%P% %P!é}f #Obsp 108 to

hose ‘circuit FI'G 3B 1 I agram
genslrateair'glta'dlaﬁt frdoeat aualotsgﬁ%t hy @uigh eﬂhﬁﬁﬁlf 10850e theyy pra\nded to a left

aud1cﬂ§| [ séred (Q@F)rﬁstaﬁd @'nglhraﬁag @%1541 bﬁﬂ?&QBMﬁ)r 35t8halthe outputs of these
i zes_a i gi

outfirS S PRt B PP B leiE) 6‘&‘?& ("(‘)f ¢@F—1] a%ﬁ@)gmzé% b”f éﬁhe outputs of

thedal tguffE@BS& hrld398 t:atnyalsonbé oRidéde DA{IIselg-D aideld2 ncep‘redwtereft (Band right

oo Btk S B ok A D g oS eREE R orifs perved in

mofkQidtatl belgenerat e real (1) and an imaginary (Q) signal s.
The signals are then processed with VGAs 152 and 154

[00§ﬂd A%I%%&ll%b?’(ﬁﬁel{tg tthLijHﬁtﬁ %ﬁ@'(f{@lllssﬁrﬂr{ﬁé (ﬁ%ltal ag&%lgnal

digital signals are thén provi
(foiBAOF yandB gengratpd 4s @tigrestric WE?IWIS(UBEF}W'%W bége‘? (exbé(?4ri’gd divide-
by- Wtﬁ&:ﬁ E58hobY The!"'&xt&}ﬁg% tﬂr@ﬁvnﬁ@bﬁﬁ ‘B%Eﬂ 9(t) %g@%%%& tlh%)ogglg crhgﬂéj by-two

ht "audi o signals. The outputs o _
(= 2t)H tpPrevilelthg tve oy-of-plase hQdnising isigradd 1 18uf 4 dieqyemypyntieger 182

genaﬁeés the u@am.or%ghhquogg% gﬁadnd Q%Jﬂw&@%& autdmitic f}Féaseneyéonwl $AFC)

fers can provide the
b'og}hbs% .Tgm‘*FtJ Riocki Y ’Fcél"esaﬂl?cfi’“émé' gfRran<s sigp3 <fwh2é)6om'1§mekselectlon
(cmwmblemgnbluﬁzea@ ﬁﬁﬁmgﬂa&ré@ﬁ& &N (BROR )@l 291 d@eketsiknals are

172 tq produce left (L) apd right ( .
OISR ABVR S THD G S o St e e Rl e sl
(frdpN206hdas be nilecdnersiptal 3SMe dikal easel rdiechct tlocko(fi@: cles)aBi20 or can be
ger}grealegvi‘rom the fixed external reference clock (frer rixep) 320, if this clock configuration is

desired.
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[0054] As with earlier enbodi nents, the LO input

signal (fLO 118 and the digital clock signal (fD QG
wQeemarz7he generated as rationetric cl ock si gpal/#52005/022402

usi ng divi de-by-X bl ock (X) 204 and divi deby- Y bl ock

2 b 204 .
o05sf) 4% BRI RY e i) Sl U= o Dt by bome
digttahwlookisigadl (folah2@5 @ the Kikedgexeimgh eefesented BlockA(fifer @bdei?0y The fixed
exté)(d’]"re!ﬂf?gﬂcg @l%ck:l@z,; G%Q@Ea%soegg%ra%cfﬁldésﬁu %g’a%{'ygtglatlscillator (XTAL

IS contro e auto
0S }Qéwemtwgc@hﬁa@ple (BNFZ388 Midze kThE SBP cirppitry o8 ciy ksclocke@using the

dighfP BREVEMalR R S 2IsSHE is FbRE ﬁm@] R4pBA ] thé SBlon3Bfal (B) 252,
lgchanneﬁg%gglﬁ)gzt| on (C:IS—|ANNEt) pig 5C 1 Secittation t% (&c) as

disqusied @REO &I &Y U(S'ERFQG%'O‘%‘E"an%lPCkSSZ@a‘ *Ph@%fé s gﬁ& %ma% 108,
intedife @B EprabRAiby Wb W 3 128 SRR GE mlx(mg[ar@ltrﬁl@4 arlld'btl&d SHatog Gflihultry on

el IR G R T YRS ek i i PRkl (5 bos. e
digitat hatiencgit ciraily 362 EiEFthchmeB) CGBBC 364 garlotked ganpahafied external
ref%%lgmlg)c?%%%l F,’é(g)g?ﬁ)’“rﬁé NG, £ qg§ lgt! ?ﬂ‘ang ﬁ?ERBE%aE]bQ)dfﬂent are

ock con lon’is’des
alsglonkid wingrilel fexed exterpdh eefmngfp clqu (Birrreeen) 1320,1 Beraubd the DSP 108 and the

Au%gmobx@snltsa 3@@ l% %drawwe qseqanug atragvfe';émecns!ekgaea@hm&' RS Kuffers 352,

%&e § fi1xed external reference

354 BBcaed B8R bﬁkmo b3*2°€r thqﬂ#@ betweendthedifferemi dpta Fagss o agse uffers 352,

354: bwcdﬁd 4Rk be, de_-eian%l%odlﬁ rtBBFGARAbAs At hdvé th@@lﬁht? eflinpddHata at
yst aI oscj || at or AL OSC) 374 operating,

O“Gég‘i%{ﬁﬁF'@c ae afidz’%tgiamanofbﬁéieﬁ laske@eii try 108 can be

cl ocked using the digital clock signal (fDi G 205,
|00841i ch This crkakllng)rmmecmram:tnhpmﬁdqjed\tanthgm tfhereoamrlalppitcatmns where
inte?ra%ﬂ%wg&%?r?g% t C(?)%mwﬁl%atg heS %bséz?? %Povg%dlé‘%%gﬁ'tgs %{J y)?il;nglg, can
reqiggrommyRiegtioes te prowidg wwrdetp @teesr@mceldr atp, saehy aswB.8008pmplest fer second

(48tkl§/‘§) Y ¥e réglb&hﬁl&ﬁ' bt 1%, 3 the %%aloauj]@ But%g%’r&gryc%ﬁ delﬁ tdmdhicate
Inte rated circuit is reduced

theé%@ apfl ru%‘? R digitel aydigsigaals 2R dethe exteypalICODES 3¢ aQ@sspeflﬂ@ rate
thréligB ik éJtenﬂlllJ HkePra@Ul70. uso Bt ltieUhrhplY rad orroieh th (R spekiied Bsdmunication

O(?E re cl t he fixed external

ratgs IDé"é:R 1% g 1135 %E%)ms% alsgipg ¢ using thelexed external
refék&ioe cﬂ)58(fREﬂ.7;Q_D)am ]ﬁlﬁloullgh sbie sm«mtm&l ABNte geh&atad Ssm1g these non-
ratl%\#l%ﬁ'g_ cﬁjockISI ngl§zg1e i Iva)l(n adese)(g{ %(r)rrr] f %{5@ ee rr]a & t ﬁ\l OC argmfcture

ecatse
ad@A@EO@SB is @fﬁ@ thatl t@elimg 3d0712prase$s thp bcvtadaquf tl@tmtegrﬁté@iremit.
cl ock frequencies, the buffers 352, 354, 356 and 358

[00@‘5"5|n beidisrds b lolkUdidefinm SR eﬂ%%ehﬁls\o&@r% t1rlft]&.egragﬁ'dftér%gtﬂthroadcast
data rates. These buffers 352, 354 an can

recgjyer thahjncludes heth &M breadrasiygseption ang EM tiﬁ@ﬁislstﬁ%mtona{" thexgrebodiment
deﬂid’t’@i apud FMybréaacdsmyﬁlsdam artl seN@ m&ém.ads@hm& LNAL ®2A. The

ke BBk It Tvds R o B3R Bhoviad ok PaghdPpbom o
geremO@ sieenitrg g po toclabduwsammglalsrﬂtlégr ah@el qeadrated EM sigedgican then

pro%:e%se(a %g%g}i‘[g@taxgda%l’r (‘grcglﬂf Qr{t{g%a?ﬁg}u\{% (?a é(?n%g 1?&(:?‘?2{&% %@%QS Input AM
broadealit sigehds I 2B aregeny axszAc U128rang thereto mixee h048s Mizaer A0AB uses LO mixing
sngm%ﬁsfroﬁqo g&‘«&@ﬁlﬂ c(r@tﬁtr)kﬁjlosta prohd&eﬁ Ql’% @E@rﬁg' ﬂ@é‘t Tt%ge quadrature

B, the digital audio output circurtry 3
Al\/& 8mﬁp%gﬁ%processed by the ADC and DSP circuitry integrated w1thm the same mtegrated
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the left (L) and right (R) digital audio signals 122

to the external CODEC 364 at the specified rate
wo boosogi2z7an external interface 370. So that theCHESE0E022402

rates correlate to the specified communi cati on rates,
CertultOCC (():Pera{"on tPn‘tA %6 ge%erat 12)821?%1% aIB@ nd é%éﬁ% anb aé séecpgn (BAND
SEI(E(FQEGNHI&ED}WS@@ allogystalselecgian ghwieich lm)@piselvaed] aseo hayrotﬁésed by the
recIRRCR Y £ nbiRh Bigt thd1ES Een@ﬁ%nactlrb@ff‘ie ‘fO' g d&tr&f gan%m Psingle set of

t he advantages of correlated sanple rates ma

mixifecygngls that pB bsduiny gliohs FM| rﬁ'Xfrrle%@@sbthe A misst iQéB depending

updnitit@eld&idn MERIHH SRBhS stiBRioRagafary of the integrated
circuit. [0057] FIG 4Ais a block diagramof an

00§l ERE 08 e e B e 5T PRt B g o e

lowrIE GegdratainteraastliaFivbadeasiardeivert 100 @cepiirigam the presdnhiavention.  As depicted,

o< SORRIL APEL 505180 LR RS ORI A& i

integffagefcérewitny 404|threugh germeasipns|4ihantigpan dudio gutput intesfap oirewitry §HAhrough

conW@Ut 6k 446, e“l"heLanlmoﬁtbﬁ}gnér'fagQé}cﬁltr} l&i&is u{ Qm Jo@)lcgiqg ﬂgt%ﬁg%wce 408
circuitry 1 produce d Q signals

threpghy gprpettioas #M s |1'g ﬁﬁﬂhsa @@ﬁlbleh@mlrmete s@ehﬁte@ylgtqwcm@ is often

hea@ﬂﬁne@%t Gdnr&Lébﬁlfy hﬁlugﬁkﬂ Gd6 Bk Pertabletaii: dobe ThééHbodiment 400 can also
mc{élpte‘_gr ated circuit. ut AM br oadcast Si naI S

P o rsg MRS S8 3h M PRHC IR0 S ANy st antenra
4221 OB B nme&lSth:iI@ portabld devicke gﬂ&irﬁemblh&B ifh ﬂﬁm&nhlﬁilgﬁﬁteiﬁ aiefeﬁibly a small
por?a'b{e dlew h]aiﬁﬂhgsoa \Fr%)aog ucngr(])utt‘& cubic mgf&egg:leeg aBé ﬁ?sr? wej ef about 2
POlarhsjorDSP Ewrresmptler, ¥s mdlmez})lraao\edthwmdm portable devined02 could be a cellular
phan LG g’f]@&nﬁ?& %Wéa‘d fo# :ppoggtﬁer @Bﬁ‘r@g{@r a bgﬁ C(kngecge%rzl? ,\cfb%} other small

can receive a band selection
pO@E‘E Eevirechgying jag rinigerape errasisinl ayflio drpadeastgedeiver: | s aifo nateid dhat the

audp(f QRslE aedrfallond chﬁpx{)ﬂdcb(ﬁilﬁr ARRSRR Byhak NBalbe Elﬁi'iovcﬁlgput ;l.lénals or

is also noted that the LO generation circuitr
bothre 4n¢ g interipe iy 108 and 408 ﬁ@‘f“ébf‘s“é’f“b@ﬁd i desifeds sg?*gqﬁawogld b the
cast FralsifgRel otige@MeliytedRt NeleRSedrd/bidlid@ihe E8MAINRAGONt e M or the

dependi ng upon the selection nade by the
porg‘hﬁgevéf@lé tion signal 207. [0058] FIG 4B is a bl ock

di agram of an enbodi nent 40C for a portabl e device 402
[006%at E1G.15AZes black dagranHor at eapodimend 52(é¢frae$tt¢graadd terrestrial broadcast
recg(/é}’ %Pﬂl?lhders ?’&9 &l’iatol‘%)acgﬁtg)r Qgc:dgrgts@o Fop §ddﬂlr re&aency control

I nvent1 on. epi ct [ e device inc
feaugie AWt the |emé<rdlmqﬂt HYrmFiSe “blaﬁ fjiiputigmalspeepsia i &1 %is received

by 9 RaHiet amgleciNay 102%@5%@95% g& thixeH 104 ¥ gfhed 0411 S an imaginary

onnections 412 and to an audi o output interface
QIR Ly LoRoR OREBIIGRIBE eRbRSP ey asraep these signals o

pro@utl et (LJ) ahdendha d(‘ghtﬁlCaUdhb otput @@ndl§l?l2n Als disbus€a updve Gvith @espect to
414,

L A5 R D L TRRF 90, e A
despéd. &naddead,liﬂ‘mm siXifpadignelafid) @ 12as igéngraet by g@cgendn%ttmn t:lhaltry 130,

and iRl BRLE Y bt RS SURRYLIENT0 100 CRAR0

I nc e onhe or e ant ennas
ant enna 420 and an AM br oadcast antenna 422. It is

10069t ed LOrrRPtrel cispvtival9P & addadiin EICasA doimpismsniadéitionahfreangngy control
feaﬁx@od)ng@ﬁml fedburP isef BERHdeYvertus Flskde ﬂ@ §i Qﬁi RjedMi sel8ctioR feature as

rep:faegeg\ bgac\%éﬁaﬁg lﬂﬁg@%@t lgmAnot er ?tlur% 1|s gcprr]()eg§am(r)r1rable qlg %ocatlon

-19-



pounds or |ess. For exanple, as indicated above, the
smal |, portable device 402 could be a cellular phone,
wanroo®B2pt ayer, a PC card for a portabl e conpuP€r/USm05/022402
USB connect ed device or any other snall portable
selc%ﬁ"o | %%ggt%y}eggseﬂgd Ibp%ﬁg{ fﬂ-t gg!rés(%rlélg{sgl ‘?Ilﬁ&ast%lfrteﬂuencg c&ntrol features
are glircyerd i mrtoey detadlewittOBspeetrto FHEY iSBeandiSGi 1Tk Lauchngol grireyty 500 is
couﬁfe&’ ML@DS@B@L@'Q IM}OQ hQHE BYhors klgﬁ@|5§4 ar@rto RQLB geé%oﬁ aﬁ:mtry
Interface circuitr and 408 coul e conbined,
‘“H@@WWéﬂeméw%%ﬁ%%BQ%hld be the case if a single serlm
or parallel interface were used to provide the
|0osq mu mcn aB i i gnalt (ﬁﬁ'gfaaCiBr £ mgh §1<haeleﬂﬁ§' bakideLd %ighzﬂ ti:m &hieh selection
fi ?h a 553 erQ gfj$ t gr ane(ﬁ nl 554,
ok Toihe i ey e L U P e Bl mrd g o
A larpatinterfepdnordegnal (GiGalis mwmehtbthbymlgn@ll_a@))wdeht AOis well koawnt mixer 104

wnl?rQQ tlieqwuﬁgﬁi ITE) E%J %Ecrtxtuﬁ f%ﬁ?f 1% %Eﬁ gﬁt}grm%? gt% rgﬁﬁncsgl%z a§d|o§(ﬁ§cle with

the sw@mwfmfx(oﬁﬁﬁ)'f lavi-sid¢ injegtion dsi uibized l@gd ia a¢cowan¢g wiskethe equation fir = fio
- fi€ mlgh Liae rnjeurM utll-ch,% Efﬂgdég&%% 1oL a: Qiyf mr@ﬁ?eéenlﬁnésett\% possible LO

generate real (1) and an I'magi nary

signagsfor @%B?Wséqeslnﬁﬁ"(’@l vgnah {frop) @Gaflﬁln@gf%lb syectiqn signpl (@) 560,
reslszaemxé@s my gﬁ@&e ok sy 1&pl€@erﬁﬁ§€ii~ﬂ@xﬂnéh%ﬁde ijdelioP8tdov-biBdnjection

[ i 0 out di scussed
a“da‘Q)K’Pé "\?ﬂvtdﬁ the %3&{0 VB‘p‘rtﬁ’éwe Aﬁe ﬁ?”gm%@%ﬁf%mﬁo?@ae Pgps have
attantplfe& Ito s?erecwbefvfeem Eglt s1dwetnp uttw-sidegmadt@n dwrln dpddgiop by wdsebsing thy level

di.tio the L 1 XI .
of nmsg purs( 1{1%& tuT,f éar%? ghaajé a% gigcr kl)tyhai%ea 8ﬁ)8?s%le?it%qﬂughqge receive
patetircoipyt ry 130, and these phase shifted m xi ng signals

118 are used by m xer 104, as discussed above. 10060 1

[00l‘r£]) Cor‘Wlthhe £6 Gl &béun"_%? Qod &t tl?edﬁigsgnt ifVert io@ ho@é/er' Qlynamlc selection
| ement additional frequency control features. One

of Kigieyioq wpwrpie fnschnip grrlicred bemating noviEesTar of @nage gigaal power

withifl Jtﬁcgpbmm&@%oe@m lecli @RS UTigh-sAiS of RPLERAMNE@™N RYmdde Qfdbefore the
510. Anot her_feature

desé“: BIF Baslbgenl pé%zgﬁs?d(ﬁqg angic t’l;hbSﬁe célaxe Eﬁn}e g@de for example, using

a sﬁ&ﬂbr&ﬂ@ﬂiﬂﬁdthhys dohfixuiked ¢d &teﬁﬁhﬁﬁﬁlﬁ\hlglﬁs’l& mﬁ’dﬁleﬁa low-side injection

en control features_.are
s REEAME Biard PPl inee® P EaBh et T B8 S b {REEg o Lo
frequenciagias thy désﬁéli ¢hgnnelo Lﬂwl terdngt to thededreBRciesi and thrdugly sigr@B 504 from the
DSF’ *&fr&h{ 10@ NfBr Qamﬁi@ Mffe l§d) g&ﬁ’r]oﬁ Iégﬂ% @d?ldasgeg% tﬂJ'st nlcll(?)ower at frequencnes
generation circuitry 130 through one or nD e sig
thabergild qreptrosignifopus, peE@mpree gegsadingdmages- o artieulasy they next adJ acent upper

imdak 9idna? ipbhfer URA T Serlt quyﬁc%htdn@wéf%ggeg;rga&l éiowb,e&ﬁ b Rssessed to determine
sel ection feature. I'n the exanple desi red

whetfier QR Bt I ysefueh-side grdov- S tiony Ap? @§@FFF§H‘3'B39*"§‘?€Q??QF at power-up
acrads ltiRVenfie4bpechiuh ap’eg@cﬁcallﬁ @bk eleanee sﬁdcﬁiﬂﬂJ acx(oﬁs, eM&lucb(S spectrum that
arr ow

. ted b I

incluBS3ab Ei et B B foo i ool gl 1 gy time

acrdsh 2nyt desiteld @ortiort ethesphicaibne ddpereltng @p@ithe 4 goﬁ)hm implamensddance
wth the equation fRF - fLO=fiF if |owside

|00'65].| eCtL'o%fg' b%clytt) 'Fld 58 qn@&edeFQﬁP@MSQ@Q %pr\ééehtlg att nﬁzer image signal

equation I nj ect
that,is jag fay fiem thﬂ‘?@hé@% L@n'a%qnerh%gnﬁt@pu)éw # if the FiPSF@kFH“é@éHfCH) 554. If

highl3RS MjdcWbh QS BiIREE tHe hidr SOAU S AE hikh&dd ?&t}% 4@ signal (fiom) 560,
a“‘{:}F‘%\%%tf l‘?l?CEgll al ?66(5 %‘ V(eoLl)ld 5e6rr%xe%rz)(rj)tort]}|1eqrr1]ter§nle iate frg ugr?cty (fgpalong with
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respectively. Many systens operate by inplenmenting

ei ther high-side injection or | owside injection and
wa@leoono122pr ovi de the ability to switch between PEEUSA05/022402

during operation. Sone systems have attenpted to
the%esxre %hartl)n% @E ?gss 2'6"1212| F:he ﬂ%‘l s%lew-lrgtl%cg%no\:nos é‘F %gralteganlar%g uu{%grable
lmagh eSItnuenlydtht anregfertem hramh €5 reateseats i dawer tmagassgnblebaﬁ is as far from

the @vaﬁﬁesﬁ@ QILJCMnQ@Q (?LQS 562628% He dégﬁédnh&{ngl(iféﬁ)t 95Y If 4(99 Q&J injection

O con CIrCUItr 3resen

wereh'vlw |tbmmlxwo‘vsé4ﬁelrse ﬂﬁmw%m%loeéﬁ waldﬂo 56ph 2rd theingsrference

M
SIgrLaD(/H' Sisge whidi Secrﬁi'xémon'tcﬁthé Hﬁh&qﬁﬁtﬂ%ﬁhem& (B Klbﬁ@wﬂﬂhe desired channel
sessnpent of imge, si ower within the spectrum

(e aptor AMhibe 39 YopYaHe ¢ ecmngwo%q ETEA,n Wilgoiabigamag, but the image
wolldh@etal sﬁyﬂall ;ﬁwé‘f&% wa$ fhudheltsd Ttlﬁn &H’é&lgdﬁ&pbﬁ'&d)f ﬂféaﬁiﬁg@caused by using

nieh SATLQ inka e B AR RE AR P e BOier o0 ar SieR SR apd g meee
frequiarzrly, the LO@nitrofjcircsitry tean ditdriemerwhahenthightsige infrecidn-@ilaeside injection
O B xRl S0 854100 LT G D5 i e

re uenc are equa
largﬁr sf,rteafﬁr@@:efstgmh(ﬁmIeSSQ@nfOrtqulm@qu@@ f@guemye(fnde Hiig eqﬂed that the signal

pm@? AR fre nctléé %&Qas%%ni%& the p %ﬁ@l‘o@é‘ 1@5@ ﬁeHﬁeﬁH&hcould also
signals 504 fromthe DSP cwcwgee%’ 8, for exa
be gsprasefl0f €asifdy p1detemyining whetperda makedhedygaminelegtiog el whes gﬁ\muse high-
sidéfjebiRQERRGIR Sjdchéds. coul d create significant
per f or mance- degr adi ng i rrages In particul ar, the next

oo 25 RSB  b B oS, B o
exathpteet7fi andesivddechdmpel (Gr) tade tined isgeprdsentdd-tyisiipal arrow Go4, sihdlpw-side
injég{géneﬁ tb%lﬂ% use@‘n Qhé D(b%orﬁr%lsaﬁ:ﬁl% Rho Fr%ﬂdtgg)lr@ fhaBit sggc\ﬁﬁr( otle LO

. ross.t e entire SpGthUﬁ] per acr oss
sigeahtthat evik be diseduby miner 494 taampxe tha deyt Resignaluspeetryat (frr) 112 to the

mtén‘ﬂ&i Mﬁ&u&@?(fﬁﬁﬁ hécBarfcD a8k e élﬁtl&‘ﬁ t.yneds. aashywhi 408 s@ectable

channel is tuned, or at an¥ her esired tine across
IF grget fimagsreistiarp éprepsated &Y 2t 18 eset ireaHsnaetien 830rgd @psesiand Hitarget
fre@le@QT(HL)WRRI PR aRAUGHed ¢HRBIIfL) 452K bdEndAACKsidn@Is Fthdefore, a first

TS5t ST AL L A7, Lo 5, 0 YRR

573 rpreghts te asticroflimixef L@ nfhbhl tasdessedtcmmnele(&mﬁd doRaronee first IF

frezs]glfe%g) (fw??@ l E S?Ela‘t%ﬂ S%go%ﬁ Lra ggﬁalg 6e 1s !d 1fztﬁe sﬁcsrﬁ IF target
frequenry )58 hasdera selbrtedi ﬁmé thﬁ éneﬁdeepsqsmﬁahe egn <5 mewtﬂél iglmixing

- Iy t (fi F) along
e R0 P A B R R Rl SRR (ot o

gh side injection would create a | arge undesirable
[0065ks g e Thesprrgrpimpble sefeptionifyithe i sigak as %‘P‘ﬁ'h‘&l‘he(‘%“]bﬂﬁ‘ 5“‘“59%0 of FIG.
SA] Rpr&fRM tvough b YretelecilBaGinsll (gnabDEhiuz thab isABceivadl by FRMO control

.the W ect nal ic>L) 562 as i
cirgyl 1980 Thisal, (e Rt bebpsed, B Rinls B s Rec P Tagleon-eni
register.| Faztod fortch@smg the ldeswauhrGet Ui Eequérey tapvinclidelthe chmp@d: tviddrof the RF
spe(l‘,ﬁlit@ﬁtg)lbe% %%%Wgnﬁ%&mn% gon%iﬁ at‘o?{1 eIroﬁ' %{aﬁlp if ﬁ’ll rated terrestrial
bropgoasi irspivsy SPG wery intdndaddornise in at"h'@ﬁt)d@f@pll"@dﬁs @hbffm@l ta(gﬁz@ﬂ)frequency
cozﬁd"3 ée seTe'Efé& for CQ(,% éd§rﬁry0fThlstWé<§i|og %odlcpﬂe%&td' LfBGn W@lﬁgtgre% %tb‘?oadcast

an undesirabl e i mage, nmage have
SPSTTEjih i1 thag GOt t! ipphiding ke rﬁﬁRE‘}ﬁ“"f @@@ﬁet w&WSt Hés 'que@rﬁ%i‘F a wﬁgﬁnew of

of the imge caused by using
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hi gh-side LO injection. By assessing the signal power
of the upper image frequency and | ower i nage
wo e@goe2cy, the LO control circuitry can det er PETE€S2005/022402
whet her hi gh-si de injection or | ow side injection
haul d used. | e. exanple 5 t her
et cqu R vet o eSigi PRrCuble posvlyh Lt o) iy 50
to sklagt géich infregndney is e uslighalopéritiokH) 552 onto t he
internediate frequency (f F). It is noted that the

|00§6| gna IFurQ‘@MﬁBdlﬁtatlQ\ts Iaﬁ(f altfelrngt% %Hlﬁ&ﬁﬁentssdf ‘ﬁhs iﬂw?enn(ﬁ'{ Wg):e gi[Zparent to

of the ugéer and | ower i mage frequencies
thogseskidied; IDtbeoart injviewgRE dlis gageription. ol wilk b rqogjzediberpfere, thes the present

invERikE id R mte@ay CheSeLE@Mblk Qﬂar%femé’ﬂfbet R&ordt yua@s BisGhpabAR to be

ction or | owsj ect | [0064] FIG 5Cis a
conétir%& a3 1llEﬁtratgvreé)ﬁl]yiaeﬂ, lsg med% ffP‘é‘“'lglihqs‘b lefi 5ht e art the manner of
caryig @t the hvéndad. LIIE 8. to bmurtdbl@toﬁi(ﬂiﬁmhd%fo&%mf tl& Iﬁkéﬁt'idhexdrem shown and

f
descrq)ed are é%ﬁe ta e as %e resent epre ﬁrre‘;dc {n%g mrlznss arlcr)_]us ch%né%n a.?LH)g made in

theli L@alemmtatlolhs @dramhltetcmyes 500r pramvledeswpinmgeambiag be substituted for
e f L I t . I Xer ...
tho%,ohl%ga d nan8 dﬁegojpiged %rgil%zﬂlgl caehgﬁ fg%ﬁer%:slt ?lﬁ rﬁﬁe %‘iﬁ%ﬂ? 1Tg\]/ ;ﬁg utilized
indefterdentht @frthqe ehie aof ethﬁrrfeqwem e ag wpuld ber ppparew ¢ deenskileduirt the art after
hav‘i ShedRit bQRs ddriptior dftheTnvkdtfon. AS shown, two sel ectable
target frequencies are represented by afirst IF
target frequency (fiF 1) 580 and a second | F target
frequency (f!F2) 582. For a given desired channe
(fCH) 554 to be tuned LO signals, therefore, a first
LO signal (fuji) 578 is used if the first IF target
frequency (f,Fi) 580 has been selected. And the |ine
572 represents the action of mxer 104 in m xing the
desired channel (fan) 554 down to the first IF
frequency (flFi) 580. Simlarly, a second LO signha
(fixe) 576 is used if the second IF target frequency
(fi F2) 582 has been selected. And the line 574
represents the action of mxer 104 in mxing the
desi red channel (fcH) 554 down to the second IF
frequency (f F2) 582. 10065 1 The programmabl e
sel ection for the LO signal, as shown in the
enbodi nent 520 of FIG 5A is provided through an IF
selection signal (IF CODE) 502 that is received by the
LO control circuitry 500. This |IF CODE 502 can be
based, for exanple, upon a user progranmable on-chip
regi ster. Factors for choosing the desired target |IF
frequency can include the channel width of the RF
spectrum of interest or other environnental
consi derations. For exanple, if the integrated
terrestrial broadcast receiver 520 were intended for
use in a variety of countries, a different target IF
frequency coul d be selected for each country. This
sel ection could depend upon the nature of the
broadcast spectrumin that country, including the
respective channel widths. It is noted that a w de
vari ety of nechani snms coul d be enpl oyed for providing
progranmmabl e control to the LO control circuitry 500
to select which IF frequency is to be utilized in
operation. | 0066| Further nodifications and
alternative enbodi nents of this invention will be
apparent to
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those skilled in the art in view of this description.
It will be recognized, therefore, that the present
wo ewenta2on is not limted by these exanpl e PCT/US2005/022402
arrangements. Accordingly, this descriptionis to be
Cléi&gstrue_d as illustrative only and is for the purpose
teaching those skilled in the art the manner of
Whabis elgimediisout t he invention. It is to be understood
that the forns of the invention herein shown and
described are to be taken as the presently preferred
I enb OB IN¥RER receytri GUBTisEBanges may be nmade in the

| Mph ARSI Sec@Chn RFGIEhdI Sfbitneshd a%@frn%ﬁﬁ\mg faputs and having a
equi val ent elenents may be substituted for those

i | ust r oPRE aTel 2RELRNh BG RA byt signal SpRgtre pempriping elpralits of
of the idwakj on may be utilized i ndependently of the
use, of other f

sk PG (S B, Fmg T e SRR G gl s an
desc r i ptinput angifconflgered tmpeovide ramos@llamqmsrgvmme dsgliationiipnatibeing
is: 1.

coupl ed Bén?éengg[[ ggh%glﬁz{n%‘igélecﬁ ﬁlg%glrggcg %e‘?rl& NSd t(? generéw I;he mdxmg
si gnal asgnalfpnthesmizerd havi ng a mxed Si gnal as an

out Qdﬁtfersr&h@rctﬁ{:r%bdﬁﬂi@& to%cgiO@Jhe ﬁ&@@&%ﬁf@r&?ﬂpﬁlix&' 448 céhfigured to
plurality of channels; local oscillator

gener at | Q¥PuEd Higita tigngls coupl ed to receive a channel

sel @igitdl-igna$ p@Es3dor EBPRArcIRP Uaup@msb r6RivE the Wighdl srtgﬁhr RoRMicde
an oscillation s naI Il ation.s

dependent"fFSH C{r gfﬁ?ggur P 8‘ctPlit 8y @‘i’fg‘i S'E’é‘ﬁ'dg‘lﬁ gg?] girouitry
used to lg:&rgemﬂ‘tgaed hertnmexidrggalsklogmﬁgnalf aid t he m xer;

t h
o1 o S 4k sy B i B B St Gt o

| gna lOlFle rICC
di gi tal sgnglrfaimthd@sgilatahsrgmagnal - processor (DSP)

cir QlHél‘giE the G{RKP Itiﬁ(it()t ggnérﬁgﬁ l:iYC m% I}ﬁ g)h'gslrsti lcrraiitgn Qld tlfie,r [Sgp

the conversion circuit I gure

di gi tal @GHHars ingpaerfed WE‘ aEJS@e @ieg@t?ﬁﬁlrcyltbei ng

configured to utilize a digital clock signal; and a

rationetric, clock systemconfigured to generate the

i X h“gmggr@tﬁ%iecegﬁaofr%@l b.‘*@rrr'aitheéprayeiéwg FIEFHEY ixalsgppifjgured to
utlli)&@he|d1g‘ithlldlﬁk§grgna| wherein the m xer, the LO

generation circuitry, t he conversion circuitry, and

the DSP circuitry are integrated within a single
3.1 nt @lriategetedieredvr df claiin 1, Thereintheegmatsiod ciringiistnfigfed to utilize a

refgrLi%% @oﬂk‘r séggg%ro%idgd fr iy egogﬁg g){:tié%a? P) atﬁé srrlgpe 1&5%?%@&{?&115 0

con to ut

4, The integrated receiver of claim 3, further comprising digital output circuitry configured to

utilize the reference clock signal.

5. The integrated receiver of claim 3, further comprising data buffer circuitry coupled between

the conversion circuitry and the DSP circuitry.

6. The integrated receiver of claim 1, wherein the mixer “as a low-IF mixed signal as an output

and the conversion circuitry comprises low-IF conversion circuitry.
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3. The integrated receiver of claim1l1, wherein the
conversion circuitry is configured to utilize a
w0 edoene2¢e cl ock signal provided from a sour cePERUSINNED22402
to the single integrated circuit 4. The integrated
recei ver of claim further conprising digital output
7 cir B f&}a%ﬁcrﬂvalﬂf &la'mt%w TP fhs Z‘Ft"ﬁ’ét Jeaflappises P eal audio
brosdcangdectrum. The i ntegrated receiver of claim3, further
conprising data buffer circuitry coupl ed between the
conversion circuitry and the DSP circuitry. 6. The
8. i nt Ergrigiegmatedrecsivenod plainf 7, whetinthe teraftia’ eddip Wrdpdcadti spestruhas
n
corprs @i M S RirB0Araf bl s SR MoGRRIRLRER,
integrated receiver of claim®6, wherein the RF input

9. Si gfgl mt@geﬁmrbe%%r AR BlaihEr, ﬁﬁtﬁérrcbrﬁﬂmsﬁaﬁQH%thft@ﬁ\QQQ%nverter (DAC)
COL\REetrum he |nte rate recelver of claim?7

& OdP95ivE H dtgl%?' ke St‘%“é‘l from the BShsitguitR é"éit“’%ftgé@f‘ Hﬂﬁpm an analog

audéedignal. ses an FM signal spectrumconprising a plurality

of FMterrestrial broadcast channels. 9. The

integrated receiver of claim1l, further conprising a
10.di gThiedhtedraecora@ivergpf claimyie wheein (OAGpmetouPbadystem dompeey £first

r

dlvgigrﬁ fogﬂlcgfrbtg%leerﬂngs 111§t o Q%&alaarg(?@gélgﬁ%g%l: lSaI%SIEi]a%Md VI&g_ﬁoupled
bet}"vf:ﬁtnél@roaqﬂé;qﬁom sgrel anéthe digitd klatkmighal. wher ei n t he

rationetric clock systemconprises a first divider

coupl ed between the oscillation signal and the m xing

I.sj ghllintegsgfedreceivercni glaig APy Wether coupsisiagia paltipleshcanfigured to receive

the@fgﬁhl'clo@lt {@RI &8 g Mgkt aﬂﬂﬂ e&t@ﬁaldéfﬂ’eﬂc@klo&d skl aSArOiRRk andtdnfigured
i nt e%r at ed . recei Vglg}ta?f claim 10, further

© RN A SR B IPEUEH] S JUp e ey ey and

wntﬁttglusalclrmn@ck signal as an input and an external
reference clock signal as an input and configured to
provi de an out put clock signal to the digital

12.ci r The integrated redeiviar dflaleinl Bvwhereit the RE inpitcignd ispectmint ¢opnpeiseslan FM

ol it B b bPem BRGGLRLRRRAL od recel ver of

| nput sl spectrum
conpri ses an FM audi o signal spectrum conprising a

13.pl Ufgd 1ht§éfat&f reé:eMepJf Ql@f#ﬁ)s{vhé?a@mg Eb%enef]a?ien clloGitr) BnfptedlSiflge

recei ver of claim 10, wherein the LO generatlon
corgroled ps¢iliaior cHIPE ses voI tage controll ed oscillator
circuitry. 14. A rationetric clock systemfor an

|nt rated re ei ver ris ocal. .oscillator (LO
14 gon PP EPPaeh i BOUBEE PO P CERIEE channel

sel bcdlowilladr gjmgemnmnrbmmouﬂmio caeibd gihnreel sblecnpﬁ gignatl® an
an osci l{ gtt ar% co l%gregl o’ rovn af §s| Illat%o%tstﬁgal tF?eI og%]lﬁatlon 51gnagbemg

dependen upon nne
dependent upon the channel selection signal;

a first divider coupled to receive the oscillation signal, the first divider providing an output
signal utilized to generate mixing signals for a mixer integrated on an integrated
circuit with the LO generation circuitry; and

a second divider coupled to receive the oscillation signal, the second divider providing an
output signal utilized to generate clock signals for digital signal processing (DSP)

circuitry integrated on the integrated circuit with the LO generation circuitry.
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a first divider coupled to receive the oscillation
signal, the first divider providing an output signal

wabiokiozrd2t 0 generate m xi ng signals for a m XBCT/US2005/022402
integrated on an integrated circuit with the LO

15. ?:(?El}re\?;et{ 9 trlg cloc Pf%tern%/ of cf’a}urxggj 1@ wﬁTrglg fﬁ%c alnXell ‘sje e%h%o \ﬁg{q%gi]cags an

FMshowelciithip aaﬁMqugtml bsqagqaalquqtrmnll foze dmtcbbygbeneueaated ne¢eiek
signals for digital signal processing (DSP) circuitry
integrated on the integrated circuit with the LO o

16. genBieattiopirie Fipekum 1iem of eiim irh whereip fhe mitpytisignat from khe sgeandediyider

is f@fheﬁdtﬂké@té—éener’!ﬁg Clo& sipnb1h for Qﬁﬂ)@-’&ﬁ(‘llglﬁlﬁ&(ﬁ%tdl&Irhr@dng)nla{egrated on the
i ndi cat es @3&}{& channel, within an FMterrestri al

intqgfafsd qlrcpdvi IATAISN HEUYned by the integrated

receiver. 16. The rati omet r| c cI ock system of claim
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volagﬁaiootwllt:@osmllgtmtmmmnver sion circuitry integrated on
the integrated circuit with the LO generation
circuitry. 17. The rationetric clock systemof claim
18.14, Thehatiopingirie ¢leck sydtegeat elaian i4owiherdin the L generationmiiceitry is further
con‘ﬁQlLrEcptg But ?Q ratsirg[':n’a{l k(ﬁ&fﬂﬁ’g:\lvl{eh Qt:l%lge% ﬁ‘lgdélt(; tﬁ]yoscﬂignonz@ﬁal
rationmetric clock systemof claim14, wherein the LO
generation circuitry is further configured to output a
19.Si gmﬂethbaiﬁ,muhﬁgbnwwmma sigha B ining comfliging:0 tEe o
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t he osmrhlklag pigml @d@mdlgltaltcmk signgli baiyg sitigmettic;and t he
di Gy o RPFHuS]eHd Gink & bLATELF iancTii
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with thegePﬁf%EfFWg)U@P'gsfﬂafl to generate an output SI gnal ;

Conébﬁ{}etrﬁdg%etdﬂ@u&%ﬂ%aégnﬁﬂﬁénai ahda digital signal; and
processin gi tal signal q%ener ate tuned
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Si OWidreih the iitd] t1d&kGighdl id Jti€ized Qﬂﬁﬁ@f(ﬁllfdﬂ@lg%feﬁ fn the Protddsing step, or in
processin the converting and the

te or in bot
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Cr ewbdreigthe pangrating, creating/ mmﬁm@nmgpnbmwmnggtemmrfmned
perfor ntegrated circuit. 20. The
nmet hod thmgméﬁfgeg%w}rglf&n the mxing step generates
a low 1F output signal. 2 1. The method of claim 20,

20Whefgd n‘%tﬂoh f &fimi19 %‘éreﬁ'tﬂ:‘mkmg Qéﬂzgehe?‘ﬁ@s a86W-fR output signal.
terrestrial broadcast

21. The method of claim 20, wherein the RF input signal comprises an RF terrestrial broadcast
spectrum.
22. The method of claim 21, wherein the RF terrestrial broadcast spectrum comprises an FM

signal spectrum comprising a plurality of FM terrestrial broadcast channels.
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spectrum 22. The nmethod of claim2 1, wherein the RF
terrestrial broadcast spectrum conprises an FM sigha
wa@p@ctnazme conprising a plurality of FMterrest PCHIUS2005/022402
broadcast channel s. 23. The nethod of claim 19, further
rising converting the digital signal to an anal og
23.5 Sﬁwmewog pif chpim f%r&hﬁrgam@pﬂﬁmgégrvarflégfheﬁlswﬂsna' to gn anplog Signal
withie tHa Gielg1e fntegtateid Brcl, Wherein the mi xi ng step conpri ses
utilizing two phase shifted m xing signals based upon
. the oscillation signal to generate real and inagi nary
24.] ovWHeh'neﬂiog ofxdlagm 29 whdrhie theetixi ogktapfcomprisesntifiding tvo @hae shiftede
t]
mlx?n%r; gﬁglg %a@& dﬁ) tﬁa s%@%l’no\r}g al t ngKé% IQ% Iar?{:lllr?fl%mat Oloz):v-llr?1 \S/l ; {
t he real Iom#IF si gnal to a digital signal and
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to convert the imagi nar
cor@?r@h%ﬂDC)ztscu'tT%@nvﬁétttmepl }b/ww %lsgnqﬁ%!g it signaliapd T‘H'é‘“g an analog-to-

digled? B RErek DO RIS donleffe iRadiRinBloRIE Qgrfal B KighAIGiRAd T rom
a source external to the integrated circuit.

26. The method of claim 19, wherein the converting step utilizes a reference clock signal from a

source external to the integrated circuit.
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