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theplgyr-1g awwaéwm erqu}trz/ 6taad ﬁla SR teirpiitey erIH §hangn epcprémglvhét is also

note@ Gt Vi@bre 28Reral [yOblo&X a8 hresdniie qliadRtuRg gBRAforC @itdullryOfhat can be
FM broadcast band to the AM

1m€lp%%lgetg§g tafnsighnca oli]e}ffefeﬁ’f g(axmcg/ achigve mixing signals 118 for the mixer 104. In
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singl e receiver can be used to tune channels within

mul ti pl e broadcast bands. [0039] Advant ageously, the
wonope1228i gnal (fosc) 252 can al so be used to PCDUSINES/022398

the digital clock signal (fD| G 205 utilized by

Lgital .circu ow- | E
ad(gtil(glcﬁi%fs[l c‘!li]e% ncttlﬁré\l\%%ﬁlkq? OLIIJ’II be mc]l_ gﬂf{lg &ﬁrol;]%%&epres/egted in
Flcaadaih&’ELGSImBBu s way, the digi taI clock si gnal (fD G

205, other clock signals based upon the digital clock

[00%53 nalln (tﬁeD!:rg’\E?od\?rgﬁ ZJOh&"egieQd mhéiL_’@ﬁ Fecnleﬁf@ll §rci!t111? »indl@Rs a frequency

put Si f 0SC) ‘and 1 nterveni ng_clock nodes
syraheelquﬂw a0t dipidebys hiscle 6 DIPRS, aarl quadraire grngragn Gigyigry G hase shift

blo%fi I?Zf’lcl-tha tsn?trbl&:ﬁ 19f r@w@ég HRP sRRSELE Q&r$ sﬂnﬂ@@ 8 tb fﬁﬁie@ by4. The

e cl ock gna s rationetric
freg]tpegq‘:y[ sapthgs[zgrciw9 gprgﬁiﬁs agt pl@l@)ﬂ% §fosc} B that tlspeﬂila dgsilrﬁ% glequency The
freé&eﬁé}pggmggs?ze} 200038 $& ﬂnﬁlé’iﬁeﬁﬁ@ h ﬁvzﬂiet&l dtevapy inéluaing atie l(sé())f a phase

100}5&2 ipo? I(llg;‘LuLﬁ,ldrl1 ;Hgli?f)éqg‘itkg#&ﬂ (%;lg qr%{)nolis ﬁ er2 e%égldoofgﬁggrﬁ &eneratlon
cirb iy Th@frdqaéncg bfahdkousiupdigbl ({526 is2Otbymiteld &g eontrolwircuitry that utilizes

o S 51 S BRSO L.
dlsﬁu@aiafuﬁhdﬁ eelausthe diegiehayl ofthis napget clanodl sighad 982 siangbaafasrelated to an
mtggebm t%% 13 sgsc(egéaseg (;nh&e aE G SAGNe1. Ofl"hé H@qa%ﬁ(}'sllr{tl?eglb&rhw also

PEVI ouS Syst ens %q used
utitizes en inplt refgtrer eqmency (foel206 in g¢ndrating an W@F signal G4sg @R at the desired

fre?h e%nf" Tl%rl)ug)utss@%}x@f @(is(f% ﬂSf‘ﬁsetgénaﬂag‘sgd %Ju%l’t’ bk dfvfdé%—txhﬁock (+X) 204 to

cir such syst ens en attenp
genemzttegT Pt stel T Yt is aped t@gegerﬁta fheglpsired;|-9 ﬁyxm&ﬂl@alf ﬁeo) 118 for the

mix@"R4! Yk QE¥Rd, eld Gt iHisded up?ffofeo&é%n&ﬁmd QWaddl kdMdtion 51gna1 (BAND
interference would typically g?ene ated. In contra

SHLEE TIN) 207sa ibe udlized Rndr @nbe m@h toydiiderhye’s Blggk (=Y é?ﬂ i B‘HS band

sefe@tf&i %Fgﬁal li@'ﬂuedﬁ'bg aftAd iorﬁhﬁgtfﬂ?ert@rﬁﬂgebaﬁd‘ fbr Be lrQ¥Serf2006. For example, the
nprove erf ormance of an I ntegratea recei ver

twpipgpang ppuidsegdiysteslronyibe By AaA s bk H‘ﬁé%brg‘l“’nﬁ%f&fﬁﬁ‘h 8‘6]?‘L way, a

sn%ler radelverBah bd edto QEK ciiiitelseimhdafliligobreadtt taadst h t he
basi c eI enent s f or the rati onetri c cl ock of the

B B0 AR PP HS 0 A o
s1éni1b€fﬁa) 205 2tiliat bka digije rodedtre mthlmthcgloa -IGicolwengign plequyryom6 the DSP

cnc*ug‘r?' ?682 grtldttﬁel ]5&& f c{: ﬂfZ maf ’theq}lép tEchl&:Q E’ikrgll aiﬁg) 205 other clock

rov oscil'l3ation signal "(fosc
sigrialatbased upxsletble digitafy eln@:r%anel (£©) AP thqgf%mgﬂnwsgn 98!8g Otltﬁ%t signal

(f F)gisﬁ a«lnd (glt%g%fu | @ohoded & G alz@e'auenh@s {rhiGre c'ﬂ’ﬁsorm rﬁlhtqil@s of each

scusse a voltage controll ed oscill ator ((1_
otfer 4 pfc cgmegn base gekeieaal deghy Eléleli'a thexglock sl ﬁ%qmetf’fcv 8)’“’“‘“’3 the

dl?&}%@ clwc%igtnéﬁfm ’fﬁﬁ th@oxﬂﬁlﬂﬁgrﬁt (%)ts Easﬁw iebgAalinidd b3 yanetk (+Y)

203e dellﬁlg}g the pwgut gékaé zt!pqgc{]%@ t%lgepErE e b‘PtBIt eé@ﬁlﬁ%&gg@sﬁ 1% ?(g]r the mixer

164%9 ld&hhg’itaf él&ﬁttéﬁgﬂaxf,,lgp 0065 thebeaP r&@lﬂﬁg’ ﬁgnaalbg@metrhmmanc thereby
| enent ed wi cont r Clr

techngswolplpt Pqtengal, 13@?%%? P?f‘geegﬁ S WOsfeng ﬁgecal#sg \Hed é,;c'fllyharmonlcs of these
sibrAEwilli terd ol be thet frdqheneyd ofiht sdllatibrsigmah (fge) 2F2. Previous systems

rcuits that roduce, t t Q56!
tyglicﬂg( Lrse(f ?rbfﬁtwﬁ(l: eﬁer%c% Ft(}?l%\ {}we 3 aila%t%lhcg?ckrs llﬂodﬁgat ée?zﬂate integrated
ciedud @bmshegmahg camemgellﬁarchtsse&ms [0 Attdmptad Gi intagralsetbmixgr and digital
mrcg%a/ex)étgggvgagle rmcé'rg‘ed %F(Sun Lerfoﬁnaﬁ&e&gtamﬁé 1n"taerife11eﬁ<§tw@ﬁmtyplcally be
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are used to generate two ratiometric clock signals. In
particular, as depicted, divide-by-X block (X) 204

Wo emeioyRs1 t he i nput oscillation signal (fosc) PSRUSINS/022398
out puts signal 117. This output signal 117 is

geriD Ta%ﬁeﬁs%gjntr%% t‘ﬁ% ?a{:tilox%gtHg glo@(eﬁ%&%tdf Qe ;(r%%ﬁﬁh% reduces undesirable

rcui erate t two LO m XI ng S|gnals
interfete@e ajzialq“hélrlmlawebeer@gwcw aprinjegrated g4eivaDy vi de- by- Y
bl ock (Y) 202 receives the input oscillation signal

[0061%]03 CFIG2B iR QIOMIWfOchg bghid s&hct@rle oCKraidrgphad cldck E}is@)n 250 and

set:ugsgatt}g)a;aq;l;?lg@qbngtfglgtﬁﬁ{aﬂ?r{l jic (ﬁ?cﬁé)g the p setngir}geﬁl 1§§ k%{fsfé)ﬂtt oFcSllahon
sighdl (ﬁ;ge) 192Ms 1tdivel By §yb@m|2S(V\F’Fh'r_s ®dhaten sipmh(fgt)r262 canrby gd_r@ﬁlted using

o BN Sk o BEL G AL B g e it
sigh $io58 dszathak 11; bt td feeerntatliOoniingisgnad dbidked @‘@rﬂ@‘fé‘t etk signal (foic)
20? oi'lnl lgIGb ‘I’?A wh1<f‘lhls edgs%:lhsged hgltog',reg v&ﬁg@%ﬁg‘lleh fosﬂﬁfb‘r r(@é@) mqs used to

'S hoted circurtry and I tal
gemerata:aml asqijatibmsignali§eo)3hthet is wwed oeneraled QiR S‘@Tlaéﬁwlgfg and the digital

clo%ﬂ( 9 1 )I’bO Pend b Qfﬁ%ﬁ b&contr8fel aSpinicd BPEB Gor é&ﬁ}ﬂ}blg or through a
By

e |nte rated into the sane |ntegrali
freqmmcyuiot:ked [l@mzpm]ntrql nlg@rﬁbm ampleypented vithingthe g Gordrol cirguitry 312. In

shir@'ﬂ{eth{eirﬁ clobioSHhe d}ﬁéﬁﬂﬂ Kfverion tdhEe REiBRE With b ﬁ/\kﬁﬁiﬂg@ﬂf circuits that
to reduce unde

sired |nte ference
caprproiyeg Ui SATATESCAIRION HEmabirem Pgieh aRUE ltys?fgq‘f}ﬁ R G cloc signals
ardbeMdrg@f. s or nultiples of each other or of a common
base cl ock signal. Along with the integer N reI ated to

[O@qur O\E;I:: %El %Ea&gfor}ﬁ%%ﬁ ‘g*loFr%%Z;‘ﬁ it 1%15%% d(géflélgigs& s&:%ﬁd fﬁvlﬂé}%rcuits
ard@ed1® gotierdtd e datiometric erdrsigngs. Inlpertifuddr) @Wmﬁgide@;uéq-b}b}ﬁ $lock (+X)
20&?%19% eslg dut tos?]:ll{ate & Cf?ggnglg ggﬁ acflh t &Pﬁtg %%napfles PR g&jcpdt r§1gnal 117 is

bel ow, and
prdschssed by lquﬁdmture gengratiane@QUADY GENE cisgyiitly] 133ttp Geneesitnt ‘15911"“’0 LO mixing

mg%%]% ?fa (8 ldg Qlﬁa? ):ae%%zusecf l}}gmgc!ﬂgf ol alDlﬁhé)l’;ka %10&9 @JY) (269 F&élves the input

signhals (fLo)1 assum ng
oscillatiod eighn} {fbaab258 1 2ad puiputsr aedlg’@h@qacé;tstgpal |(f91gmq [thag ga@)be u%ﬁ tq- generate

dlg{a? cl@élé S( ?\Qﬁ %gefll{?(?ﬁ{?\%rg% Jlﬁfa?&ﬁ:ﬂﬁ@ chﬁlﬁﬁ’s glﬁymﬁcﬁlﬁfmlthﬁmﬁe low-IF

copve(qipnx;lryul‘ﬁ'y 109 ard P8R gﬁ:g]try 19_87 I} is Qoted ‘(hfltgﬁ]gr raN:)n)letrjc c(IOEL: si%a&s could

be&gﬁerite@k @sfré/ﬁid /thathhe'ra(lfyrﬁﬁﬁ:c clockk QenératécRcould\f)e)utlhzea' e other purposes
val ues of

I BT oML Do R Bh/ B TS HELTE 1P G9 BLRISIIY et o frese ratiometic
cl&dlll%fgﬁa@ |afgiﬁgl wgth ttRaticieRic SBLIE BisieMIR50, Mkl preferhldy be hleagrated into the
values of N, R X and Y can be inplenmented as desired.
safg nteELASGSITEIt { hese val ues can be sel ected according to
an on-chip | ook-up table or could be set through a
[00428 1 - c bndpergtiomaidy stated @byive:t the rationeetrickrbngk faeyrepof e pmagnt fpention helps

toFbduld m%%s%‘@@lntegmcat’r’k% %herﬁ%(mg 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 (fpig) 205, and the LO mixing signals (fLo0)
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al so be generated, for exanple, using the DSP
circuitry 108, that identifies errors in tuning the

wo eweiovedl si gnal . This error signal can then beCT/ESZNNS/22398
m)dify the N value in order to reduce frequency error

i t d
Ogﬁsgl%'ir%si gﬁdg)t(% S0 %ﬁg&g&re %iegl S%el(l:t zed el% Iar? gﬂ eliﬁéeﬁ cgpon the
@ﬁ%@?ﬂ‘:‘?ﬂcﬂf@zﬂe’-ﬁﬁ be sel ected to be 32 768 kHz. The

Iow—l F tqt;cget(fky/egqency can be selected to be about
200 KHz. can be selected to be 12. Y can be sel ected
to be 1O(fs'@alN7aﬁ‘(§°ﬁ(céﬁﬁEFb@) <BI'&3ted to vary depending

upon the f#@@gnmek(m Rg/ puredy For exanple, for a

desired EMc an&e &%E g) éuned that is centered at

about 100PH< rh) '{BI &t ed to be 73096 with R

consi der dgoRrdH- (aIN)Y 1,0 Ye equal to 1. Wth these
e .
fop thgsevsienalel Byed 1A sedStidvtdziterid e tteukipest of N, Bnaland ¥ EambdinleBented as

I, XJ ' flL 18 t

AT SN T I R ——
seprihgougih & userpepfigeatimeskister ekt shown MIFIG( FARME) emprtsignsI(BRROR) 322 may
aléP ¥d flerSled B! &aﬂaﬂl@ ljsfngqheobélls %lré?ﬁtgﬁ h)Sll?hgtl lﬁ_igntlﬁ]eg(er%ops in tuning the

desi red FM channel
refetlv&!‘ ﬁ@ﬂ@y Biis gmglﬂgng(y@n R}}qz b{&,us@ to qq@fyghq\/ﬂzvaluegg oflefVkdz reduce

frey0EmeY EYE ksserfigiBy tUﬂer@tvhéhb@M{g a%&@w&i’g al. The appropriate N
val ue for each channel W|th t he FM br oadcast spectrum

0 hen be s% rl cted such that the m xe
OGBS i ALET RS Sl B e R B 6o SRS e ZpSteen e seleced t
bef3Rg6R i yThe lotw-liFSargqurapiertch adn He hetected ltalBsabba ROOK AN AX Mm be selected

to CBQ Lib dY%lmSQe Qﬁctg&)fé)ée l%g NI and q{ecan bF 5e1gc'§r&c{o \Y%{Pfldgp[eflcgng upon the FM

hat the tar freqguency cou
Chwelcfa anped. Ff"elr exemﬁﬁmr@ degired HMsbmtleo beutmiied gt}nasis eerater sbout 100

MHE & ciPbe $clibted &eﬂ%@@vitﬁjﬁ c%hsqdéﬁédtr{g%mal{clj}gg eﬁbag Ito 1., With these

addi tion, as indicated above

rs gelggiod thepseillation signat (e Bahwouebes 95 @strhg digital (CBANIEnal (fore)
205&%5@3& D5 AG7Z. TH GupuSdi m%@laﬂw GBfd BE 19658¢HE. OARBLELH il signals

& rlgg encg lggnd W thin the receiver is tunin
ieh T 188 Woulg b5 SMH. pkhe gnixer | ¢4y quistihespnin the inphigfemal spectrum
112 1% Gz\)lchEeZmﬁ(ﬁmg stp@alal 18I fpRaPphast blRRQBE t02nid tlg?%s:féﬁ FM channel at 100

L A ) IR G —

at gloetR0P dHz)X The hgpraphiyte Notilae for sich ghahﬁbe with! the FY1 Hrada@et do&trum could

tthhJ%r Fnﬁf?ﬂ*ly gglecﬁ-d“gbc% tﬁa? ﬁllg gnuglal‘lg(r))%jl {Smxﬁss gﬁsggf ?q\axa}ﬂe ?ﬂ\/\ﬁll tﬁl“xhtarget IF
freggpn%)gt ifoeted Tlh@qlllﬁe’ﬁblw fpﬂ?étmdj‘f Edub alst{n)be anoflified, tfr degifed. abmuit is noted

thal thd targel? ﬁsfreq(nth%y EMdSﬂ%ed%ﬁéﬁ f{er Q 0);3 %cf Jei(arrileblq dlsgretezf‘ nhng steps were

tuned using a single on- c ip 955 cause
use&&?frf%q%%ew@weqw ation output signal (f0 Sc) 252 of
about 2.1 14 GHz to 2.590 GHz, assum ng the val ue of

[0(1142] f orln Xddisonglad iAdiSatddBOR, the dWlJethﬁ( Blodiaeke Eano‘i‘lsojreélve the band

Xj um fr equenci es. However,
sl bE LA TD SELECRONL At Tl gioyab Fa taueed e gelid o equency band
withisnetdgh théieseigdr ﬁsghﬁngaﬂm@ielsp F@ﬁ@@bbla,tt@er oséMAtiod oh@ﬁ(teslgm (Fosc) 252

SRS QLB 3 28R T:LaER o o

can be used to select what values are used for X, thereby determining the tuning range for the

.a.
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descri bed above, the values for X (and N) can be
adjusted to nove the resulting tuning range into the
wale®cnext7f r equency band while still using the BemES2005/022398
on-chip oscillator. [0045] FIG 3A is a block dlagram
of an_alternative odi ment 300 for an |nt
recgigiry Gy fegfiniqyp d%t?@g‘gge‘ia‘ésg PSSP 0713 S%P eratmﬁ ange from

miki@ih kOmatinint WedleycyJia2 diffacbyea faetbi afrbdut il 8. dhectee § %&peqmum from
vid n LO.mM xi ng, Si lati

8851 t%l P S? ca&lﬁbgatﬁne ual sn(ngle on-%ﬁlg (S)gcﬂiaftdr%% és:le?dggg?r\rlegartes to oscillation

outPirtrsipualt(foyr) 25%ofabdun 2.F14GHz th 2@&1@1 GPIA, assmirRithe vajyg of K3 fgn&) and this

rang{ %z\gvﬁlﬁ%n 3 fag (fgct +13 i %ﬁrglllr}{ &g mQ)Ylmﬂm | ffé\ﬁﬁeﬂaéss ey fr a%ﬂltlonal

processe y m Xxer ener at e real
br((adc)astap@trans wﬁagpsprai ip eyned; thip single 911 6h1p E fop-would have to operate

out%ﬁg\é? S 'gg&i eFaﬁHé I'aﬁlé’e %Ql@ssad?lgar @a%ﬁ))rscbvérg Uhddteisd. 1 OBt fre Gdhgecture
ese signal's to produce ?i) andrlgtlal%tg o th
desstibpeabavediraben st glﬁ%“d%gﬁ’atreé‘dﬂﬁ to gveAgAeE Ity fnifg range into the
desHR@E bty BAdE whil fstil tubias e badfetonChip oNitor.i ght (R) di gi t al
audi o out put signal s 122 can be processed wth

081 1 16 LB i o SPRERCH R 3po op s s

brohdeist rEdalvExf thd wttiized @hihg (dn)rola;ndmry 3B tand Rpatiemeiicogpch aispgo to provide

?Pgrqung_ ilgna?s r‘f %]tl?]ganéta ng(l c'l:(Jch glﬁaiﬁgfmg Ii@? %DQ#’IB f%(%’i@er &k&ﬁ@l As with

FIG® 1gedenatreRF amutrswalcmtrmn €free [16R r@ﬁlgwahysa l0¥inpige amphﬁer (LNA)
10% 61%& Bl%negééa )ﬁg 164 ((?%engtgt% &N ) ‘Ahd/ hr{jf?ﬂagi)ia.r{ @ Qgr}ﬁls(lﬁ Low-IF

1 oNn Slgna
copversionlciseithel Oém@fl IP%PdCWCE}tfH 105 Pa‘é’e%ﬁ;}he% $gle O Rrody (L) F“Pd gt ()
d1£t%§duﬁﬁ@i1tphﬂ%1gﬁg§j (42! Baddfiof) H@ﬂlbﬁﬁ WG O Gle@tl€Rt (LY andptgae(a) digital

32 provides shifted m xin
ooy g 23t ] DOUFGF AU AOI ot POy TRt P Rk
anflb§onSdsioldIACS dirduitE70 3R 2.8 bl@&l&l test (L}md digtgy (R)ahalog output signals

21%1I ré sg,ae{s rné?lgc%(b aQM kﬁg 'cil HE@S ngg ; tglccﬂ)cfi 515&9&13[6)@65 can be

gefidrit6dstrilomiio cloﬁ&%nﬁlb nsiny divige- lily%b]aﬂd—Kh@4Bﬁ@v1ﬂ6’-@y “Xbtbek (+Y)

ke g (oGRSl BOBOPSEL L) B0 pAORYSL i B

bIERMVEY S040HF dekifedUint zfd;htlbxb atquplrode geragdi er IP%QE sf(lt]t Plogi 32 provides

phaTGSﬁllﬂEcgm%nég%a% ﬂht[ ixe r191‘a' s 120. ADC 156 and ADC 158

0CK signal based upon the digital
cl ock si gnal (fora) 205 Simlarly, the circuitry )
[om] hi nAs HepidB®Hn aiorecdataily ip FIG S Autdptier] ing 304 tspreseats glf?acpgfa‘ cirouitry

withite ? %Q fﬁ'ﬂagFa 8 cﬁéuﬂ' &l as Qﬁgﬁﬁlﬁzlr&h%"\%&hn{ 8 1oRMF 28versiof circuitry 106,

nbodi ment

Dehtisgityyd A8 atgl(;@e ]@AC;:W@an@NZ ilp pqrgcugaﬁaﬁﬂ%o&-tﬂ é{gltflﬁonverter (ADC) 156

arﬁl{glb@ 61:'5]8 %p@é’s’»{fn’c Stﬁe?ﬁﬁiog (L i) codP&sieR Birdil&ryStﬁa{t Qﬁﬁddﬁd:s the real (I) and
t hrou a nultipl exe e a

m@g)@w% %@] signalg 120 A&)&‘ %g@? $8e11¢1 =as 1n|g glo gq( S éngl baied upon

thé ﬁﬁﬁﬁ cI&SKlEﬁ&naB@.Q;) 26Y. tdoilkgly, thd citcsitrg @dthin sie| RSPfcocuitnhi®8 utlhzes clock

Cl..0/ 2
Skl SRR VRS SRS EPAE 1Sl L B on or
2&Xih elienaibodiabmren oL FIG. 4Kkit &i sgmm thsubfh digi¢al slodcskgr@l @mne| 205 can be

seieag l%hro':l )ﬁEo%n %élgxeg gfglllﬁl) Lt’(? ﬁg rhtiongﬁé'crlcﬁg s1g|1eﬁ 329 or an external

an bel ng sel ect ed
rdfdnmugbpkmg}(al IR mxivhd20c |Adih¢yg]g, it Wq;lrap}p @Ep:l}e re)(ED):trlg olgck signal 329 to

RS RreSaRAL AL Gl fPQBE, GiEextidina fbetirdntOdlock signal,
b?C'S)[H ﬂdlggfdgﬁstt% cl%f:k si gna %?a fggra) 205 f%r digital
circuitry 304. For exanple, a
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switch 32 1 could be used to supply the clock signa
(fREF FIXED ) 320 directly to the digital circuitry
wa@obem2that both the cl ock signal (fREF_Fi xEDyCBRS20851022398
the ratiometric clock S|gnal 329 could be utilized by
I rCui od| nt.is. also
s Aokl oo el sty PHE VLRl Th G0 i Sner tan

bdy@l solpcted througl MUKtﬁ&rthendltcE dighah éfker ta6) ﬁl)gbltldibe kDl separate clock

so§ cg nr@lldd(tfoprt t (Pé Jl J“ o1 3 ¥ él 64{3 rkeqcme(ample a
"% 400 TR T R A il 516

SVGHCK? ﬁ%jle?os‘ lwmsetda tp ISMFYSthWIO@tSItmI (ﬁth}cckD) gé(hélreaﬂy torthe dlgrtal circuitry
303isb el Both tRESIQk Sighf (Y FD%;B} $ob Emhéaétl&ﬁegfclﬁlo%}k 'Q:glﬂi $9L&fid be utilized

t he dla?Ita| circuitr hin th conver si on

bycthe digifaf gigpuit 804a iych wémwmw is@lsp fesgribedyip mongrdetad veith axspect to FIG.

3presIev. ditfif anrdat nofdfdQﬂdf il gyl §o<ﬂ‘<osk)%ng LN g@fn ﬁBxﬁtﬂ%deJQrBZS and the
| ere n ClLI

el S AR e OR) Cpisb By PRael o G e g g, multpters o
othdr retodk pngraBdr cihitdbefore Béng @tﬂhé@hﬁcl&k\é(ghilﬁﬂﬁ 160Mkifal bk @ty 304

at VCO, e a
R e G ity 0 7 8 oL B G B o aiternt
clodheignals ccvhigtergeeratdddfokuss with dlesliffefdnecitcuin bingks evdinrtiad digital circuitry
sl reuitry 312 receives a target channel signal (TARGET
NNEL) 222, which represents the desired channel to
be tuned, receives the oscillation signal 315 fromthe
(003D 31Bhequning Fewabgirkityi YA FIGREA pewels\iewliazer eofieelie ecillator

(VI3 Gue NanichSih G gedekdrsFah AGQfatiofSighll 3645 S tROR \(ﬁed tB Nnerate the

et channel signal 222 can be correlated t
fa?‘meg’&éﬁoc { Rgatsh Abe Pingcoel clpityH 2 erceifss A psrecgs] gl (TARGET
CHARNES) 222 Dthld@ﬁre&ht@ EeSdesiFe@ REASA NS 66 tubdd, %M{/eg @J‘Iebdémhhtlon signal
and .di vi.de- by- R bl ock

513 4P W e & M g &cawmfdﬁfei(ﬂﬁ% fiﬂ&?@@@tmg&ﬂé&ﬁy% As
dlscusgﬂhzibo(e]'mg'et ChithMEsighal 222 cinobecaorrtlated tot dmem@@a (Setharisl selected

ne SI IsB 19. More I‘IlC
ba%/egl u%()& S deqy cor a0 i)ﬁvd‘ier S{S’ P eﬁl d‘tv’ailf" 5{“—:?{ %%{Fgr{nlg} 316 and
dva@sbyrﬁ mgmlR(—h\aSSl&, m«snwnms thedlateeselzbted baskd ulsdﬁetheemgad bHEBIEHl signal
t ne tu nal FI E TUNE t he
(ng‘gpge&?@nels@ i %jr% al E‘f&iﬁ%‘ég E}“ i t&‘feem%r@rg éﬁ? 0 More
pagignianyo thesvatya didbraN C¢1teSposdmtott®dde'sd'edttargd‘n ehanoely zsmnﬁnrij ﬂaasna':‘nommal

Vatl)lu 3€1 SinQﬂaaén?oog’lg;l ntgl %tg(#?ner en Slsigrlg ﬁ\ll]:STQItlEa)aﬂ% (F e coarse tune

Si ze, can and
sigpaly (pé’é|R§E JUNED 31l b e S0t abwirol pignatbe i rsemted @rah the coaset and|fine tune

sighhig B8} SndCYlcth 8¢ SiBnalCorUhi Idés?r&fjblt §§e, gﬁlsf)er ﬁddlffsg&!@ @19«%' B can be

upon the VCO circuitry utilized _
Vafwchlet Prednalqg sigarls, b festade Qe ‘@m?r@mnﬁly csa% P’é@s efm @dlzm as desired,

debénﬂxfﬁg upbh4heCROO Rcuit1HB PR T6SPCHI$1410t B ARMBRKed Hat the VCO circuitry
osci | | ator circuits. Exanple oscillator

nt
RS b ¥ Plothat4 &ih b anRlepied diing & BEYEr PhUECH tpitor circits.
ExBaple nicillior cifoud§8hdd 34, beWhkiiifh id deseibéd fhUes] PatMiz NdCB)38N6, which is

o AR T B el ol B

C@OWAINI EaK| WTWIWSi CRIGHSFRISYIENCY nSmNydrsat BOR byWIRELESS
CdW&ﬁONg” émtd%vhﬁmg l{el%{)}y incorporated by reference in its entirety.

[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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[0048] It is also noted that the VCO 314 may

pref erably have an output frequency equal to or above
w@b@man1278 CGHz in order to reduce interferenceP@i/Ub2005/022398

ot her services, such as cell phoneoperati onal

opeéﬁtlg%l?? g%qeﬁc%satll}ns relaft \lle fu%l? {nﬁ 'fgﬁpaﬁﬁrt A falifi@QY %F Efficient, small

tes an e I nt eg rated
mtagmed wir¢uitwibere &.CLi@ktoagilletios giickitscard Wiizes| he@mett%e Ty tgnk elements can be

macye r‘sla é@%@ﬁcﬁgﬁﬁicﬁlé}ewiﬂ%&ﬁ@ Kb R Mr $eOARTD k’ﬂ ifeikerange of being

I'n particular, with outp
equaheqm hrot B0t 7 GHfethyom @ Teprs dyotrssthat gl t&f“ef)d@i‘ figy an LC tank

im Q%ﬂ{a‘uén ofQhe @0OVSR4 JBOM inBgratedAto the Miep@ifd MtuifT@f i@cluded with the
ctors that would be needed for an LC tank

dewlmﬁféﬁ@nt ation of the VCO 314 can be integrated into
the integrated circuit or included with the device
[00A9IC K age opdr4#idd Kthe tuﬂmgp:entajl icievitryt 3Ug firstriiesriyes thettargét channel signal

(Tﬁé@‘&%@gﬁﬁ%@% thglt&I t%‘)] e uhé’klrx& anntﬁé;ﬂ'&{&@rlc% $ieBRA) of the
inptrtgigrall spedifomr(frhlg2 f Wbﬂqmng: wnsrgiecmmw Bfplacerethe Apsipne signal (FINE
TU%ffg 3 ?% at 2 Bgrﬁ’ %1{% Y 1fa1 slett&% 2nd tE\lﬂﬁg &o'rl{x](lyl QQC 12 Qlen Gtk dohi¥e tune

e si gnal (k@ ﬂi’ 19 at a
signa (EQ@RSE)TUINEM 3y g)| pr@g{etcququ tundngpf P{CQgﬂé ot ping control circuitry

s nd ahe 314 to th
SIS SR e gt o o
d, oscifigi@on; qglmuh@gn@]oﬁér & feiqbiu‘(lflﬂg{l? )frogll(ﬁm 51§16ﬁ13 ig thep ysed to
coﬁtfop ﬁlettlﬁhﬂ'%loz k@raip ﬁt(fﬁiéﬂ\ﬁe VUNE@d 143]1{3a|1ddﬂ7101ﬁ Jian errbrusippal dARROBL K2 can
to the adesire Cl at |
alsg jgs utiljgeq @é}&!gélqumg]ls&ﬁlgﬁ tuping, n? lge &Lrof T%}a{)@ﬁﬂglkg%l c%% %@%Lem tuning
ertbREA theS Adeiled s@gﬁhﬂlﬁ had the hmﬁngnng dfcLitrh 812 yaip use this camot ignal to
VCO. i tion rr n
au’&f“%t&faﬁ?éaqu‘tsf fhp SRt SAYLRTY Ofgl%: c\g{o ? 14 %{)rﬁeggﬁﬁﬂ?%en e%%& Thus,
boh thdfeedbaknignal( fERRORpuBR zlguaaﬁlfr eﬁcthee&@ﬁtm sl aﬁgid%'ﬁ?n@]r gror signal
%ﬁ?kﬂﬁt’z ce?ncl% fﬁﬁgd §}L 40 ﬁ'll'lmﬁ adoll ity b RG ﬁ‘é?ﬁﬁd'y%l)ntrol

can use this error si gna

aut onat i caI l'y adjust the output frequenc
[0650K t oWbertheeseillption sigpd 385 1 Ghingry 1e PGS tung a@w@é?ﬁ“f‘h%‘ame‘

thd ﬁ%ﬁlg %léﬁiggd" 3{5@ § beMINBsObaRtet in S @hdhetrdlfashitin depardMEUpon the

el S et oal o S SRS S e
dlé}faﬁ&fi&%c@ifg%‘lglcn(ﬁb@ E(I!S| also;hgﬁ)r'éﬁb] wilifvhmgtshe tlesoipi sﬂﬂaldfbécé 26hefl FIG. 2A.
A R e
(JOR@Nges tdh & sugtut eymtermmng asirblocircuigp 2l it ipdigpe mhat Rehange in the
osglglﬁt%%trsfggag 3 g{ hag Q ecur¥ { L(;Suﬁxﬁ Q?Yal ) JoMP) 95K the %%al%ﬁé?{ntry 304

Ive in th
cadughteadonmmion scpugntal lf (d&snbd;)to 2dsst apesﬁwh é‘ﬁﬁhﬁn@tlwqﬁw change in the

utput signal (fosc) 252 of FIG 2A
dl@éazgg%e %g({mﬁl sgchange in the digital clock signal

(0053 ok Bt gonversie Rired vy " PATCE e APt 1 o %dﬁB can be
cﬁag%ah 'B9| bfo@taf dr Q@Brl’cﬁm%ﬁxﬁfﬂ)ﬁ &s URiréd) & fhieve thabdscitiatiopi f@q@nmes and the

has occurred
rafipraetilG Iapqszglpsueﬁl r%h F’fwﬂ"g@ﬁ I&gsgﬁb"[ﬁhilft clzlaeng%%lec'he 0(5(‘::I h"e{yp A s@r?a@ 1252 and
3f50(§ftFIG§&A i A SRSID @ftelate G0 &l that a dehdange mrthef waluet df éhe digital clock
51@55 DIG) 56& CTﬁehearl]%s fbrnXtaI'r]lg \Pu%l%&k's ZGJl %A‘ 2(§2|, %?elforé fc@h ‘B} selected

accordingly. It is noted that an integrated on-chip microcontroller can be utilized to provide control
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[ 0051] As described above, the X and Y divider bl ocks

in FIGS. 2A, 2B, 3A and 3B can be changed by program
werosalograri t hm control, as desired, to achi eve P&EUS2005/022398

oscillation frequenm es and the rationetric ratios

exan . . a. '
oS0 B SR b shindB 00, NP GANE ! oo
be ased tGBplement @dragt az all gf thfe@sﬂat Preqessing Hopedh dredBPichcuitiel 08al ue
of the digital clock signal (fDIG 205. The val ues for

[0682{5‘”0' For hduitdha (élﬁﬁro? %n@%d?ag&/e thehﬁﬁlﬁé &hfol cEMA2 can receive an

ected accord In It Is nOte hat anlntggg§%fr h

ergpsighl FREOR) é?c?offﬂnr» %lFld@FalcPHFP“B/e:"%t |Th}5£€8f ¥l {EBi P22 from the

dig@ntifcai9 304 h’d})re@én’tél zﬂ%hgr ﬁ@ldll G(Irféﬁ[mg’ QC@ESV ef uﬁHBEfeﬂctel de&acted in the
re

t f
rolf G g o bav i P Bhar e Datrd'ely SEFAE AR R b chamet
THhe reafiS@htid cdaﬁltey b2 dah etiDSPhic ierrorkignaly(ERBGR) P1206 Zi}ijuﬁdhe N value
w@lbndlfl?%(%qg S0 as nt roroeI f?&%ﬁtunenﬁ% Fe@él‘?eq sBRA Vg’lsotelaﬁltlgﬁép&{?@ol signals, as

Pt Eu? can recelve an error si
reffrESRIRER)y éﬂez@mf&?@,rmm breprofiidgid tirain thd PFdincnifry BB40 tmw WRythg low-IF

coﬁ\tegsrl)% lirlif )or 30a LeQm cErF@tC fo('ﬂ!e cdnirb1GdH thdsy cir ik,

esen an error signa or e ating to n0|se or
|nterference detected in the receive path due
(0833} or SFIG3R K e bloghdlipggpup et af‘ﬁédl‘i‘%ﬁlwﬂte@?t‘dﬁ %‘1"’0%@8&31591 ffr g injegrated
terkobtfial RoddBRt REPREhatGIiBAR &l ratiokiBEic WigRAIRBIE FAL)I05 and an fixed external
312 can utjli,ze this_error. s

relmpteiigobliraseoh 1D TR CEPORID B BER S B A b noutsgna

p%{lﬁ del:)matz ligyreteivae bj'z heow ﬁﬁﬁlamprﬂﬁeﬁ? i(g¥va)l 102 Ahdsprpcessed by mixer 104 to

t
o5 530 SOPRE 1 B Bl S TR o
154 MAd AD@s 138hmed Il $vo pfedae ni@nmgnds cThesn,dlgltaySIgb@lS arediren ptdyiged to an

r he 0
BRI R G D SVt oo
gead alf tigital d4ft aall rightrandip vinalsntidel pviart ofIBOPTFo108 ar¢ then provided to a left
alfdfat nggﬁl%u?fgr (R 854 hddad rlgft QRS ﬁéﬂal bEfer! Ef DZB N6 dsBatrhe outputs of these

zes a rationetric digita ock G 205 and
btffﬁels@éé6 andt 358 e provédedhodlplé éL)@%e&m (R)F@Bﬂjal 3ig pigadp! Por e Sutputs of
thgs'e %hitfé?i 3951 dn€ 954 EaM aldb Bé"blﬂwﬁéaleco mmgﬂ(ﬁirﬁdn eCRbAEd left ML) and right

nput signal_ spectr Jve y
5 g\ cigidi St P17 oo LA LT e BEOR Ty Shesedjesrbed in
mdi@dethiDbegpier ate real (1) and an inmaginary (Q signals.
The signals are then processed with VGAs 152 and 154

[Og%ygl f‘a S wilt I,e]%r ter em%g)&? x%]?s Rt ?;%Uiﬁ tgl 5’:)1 Fé&lﬁzﬂ}ﬁ %%%Faé& signal

S ar e provi
(fa BB caﬁl’mé gamdtedi asQaﬂumtehlch;wblf ggnals BIFD) dnﬁ@byb?é b]@q:l@(—&;zqa}gmd divide-

o SRR Hh SR A 5 A Ly Ao
(—Qh @32 mrmwldzbetﬁe tv a1t4oéﬁhaseah@|rmxmg gigmls DEf fAe freuBUY) sy@B®izer 182

genFratte%the os% (ﬁ%&,‘mﬁ é%§9 gg §Inﬁlrolléd yae ay l%&athcmﬂue?w ol (AFC)

can provide
blagkd!81i Fhe AE(R)alodq il tr@blvﬁtmileéte@ﬁlgﬁfaﬂe@cefml (fEme20642 ?hﬁl“@ selection

(%k&ﬁ@é %lgmflg’fﬁ r %d %@‘ﬁmﬂé‘ gon?é'éf?’o C@f(‘)r ?&Iﬁ@)l@ es@ﬁl%b dehedeQignals are

roduce ght (R
disgvered gboaiei it respeghialF: a8 orp. In?ﬁ@tl?ﬂ Bexnassddhay s Sgiernpl Tgfepnce signal

(D 308icin 68 QQlﬁc?BénaiSQOth@&'ﬁedj&&?ﬂal Reglencd c16akr (@mdp%&@l 320 or can be
E ow. [0054] As with earll PbodlD{rgg ?k y
g?nﬁrﬁﬁ@ fromgthe fixed prieryal fafgrenss ook & RefiFggot Ar0 ¢ o figuration is

desired.
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(fD10) 205 can be generated as rationetric clock

signal s using divide-by-X block (X) 204 and di vi deby-
wo2m60cie7(Y) 202. The output of the divide-by-XChUSRS/022398

(X) 204 passes through di VI de by two (2) 132 to

[00 5:] g\cl] u gﬁ {}chﬁﬁ{lm% e@{ t%eé? g]i% ﬁll‘ A rlg]frg éﬂbg gél%%é@% Pgﬂ)gﬂ%ed démg the
dlgﬁl ghak sighad<t)) 2B2andrtte ﬁsedcmﬂmab rdf@@ﬁ%yloflh greaertzond0; dhe fixed

extema? LIGOEY 15 rol g’%&& bde Heratealit dddhed, ]fb gc@st@ﬁé’scﬂl&&r (XTAL

ecei ves an external refer ence si gnal EF)
Osehb?r%mematm fet:ma@pie (ACHAIREIiz. sThy Al ciroutry gﬂ%&algbq ﬂmk?pgusmg the

dlgﬁa‘? Elo@& gnglrtfmJ 5@ whibH & BiBhetSit §iddespeeido thd BRBEtIGI sgRal(Bsc) 252, as

i'scussed above with respect to FIG
dls@gagqi taboye, Again, dy ISP {aﬂg{letrtl% glogk, sighal, in clpéf @F é#&’emrcultry 108,
intee QAR (as(rgﬂ?ggﬁtedagﬁn&a 37 &ith 8 nfH-aMeEciSigy 804 aAdothdn @ndldgeichitry on

external referen XE
e GRARGHSENIT GNP ORHISE Y ES e Ht P ST Lk PR o 205, e
digltdl R0 RitpfreicudRB62 lalﬁd thébxgeradl CORECGA4 brg wloglterl osing e fixed external

ref%?r}%:% E}g&(bg%ﬁsx?% P%(P %k S I [9"%%01%6 l% lyy&dgbgfnttﬁg embodlment are

rovi ded usin
alsél b1g¢kbdahsn(g| thchxed |e:gera¢1 re(féralceaylogo@mﬁmdn)ﬁ% Bgcguse) the )Hsg rt %Pnd the

Aﬂcg ]alé(i: SAES 155! B3K17 E) fn%'g% @e%E%%tmg %pdlff(];g}ﬁ clobEudibE R Bliffers 352,

énce ci oc’k can ener at ed i f
354)886 ad 358 b ba u@dysltvéﬂer the ditd fegyegh the m@n @yratepy 4 hese bufers 352,

354854 ?ﬁ’ﬁi '35]29can% rfor%%&ﬂlpg?é Qual EJIT %%et%ﬁcgnowazthat The t#eQbility to input data at
circul ocked using the digital clock
Onfsdeglrﬂdlclo(ﬂf Ble@pd %@5“ d?\'iﬂﬂ‘ éflf‘i’ﬂ’le%deﬁléefilc@%é‘ta?el c Wth respect
to the oscillation signal (fosc) 252, as discussed
[otgbpve ThRg@bdking batcHitedtirg can rpaivide rmt/arntagescfoocbcemrgmllcatlms where

circuitr 08 terfer
mt?%‘ﬁ?‘ﬁ%‘@ﬁ‘f laFeg&o gommunic f% f% a WP?CI"] rate A)%H%Sst é?&?ds for e;ample, can
reqli?d canmeinizhtioas topnavide gudie datart & pgmwr tdtee such ase@;QQf) éag{nples per second

(4%]|(sés>: ltth Icﬁsnsbé mer(l;t%gF d:\)?l% Blﬁer 1&1%8@.@9@% %lup&l}ﬁﬁgy o) \V(Ql]ci Qfmunicate

Ital audio
theolef: PL)tand Figle GRY mgataBﬁrzhoasngmals 22 textheesieael 3ot thersgecified rate

threlf}g%ég%ger&%)lﬁ%ﬁagp?mf Is§ @rgt & Eaﬁ{pﬁq'!gesr é%fr@lﬁt@ B t8e ﬁJe@ﬁéﬁ commumcatlon

it 2t FOE g TahobioneTie 18 89ai73 60 g o odket hni e Thed xternl

reifefeffc%dcl&ﬁét(ﬁ&r}%&)@ﬁf €A RfRYuth anﬁclktefféraﬁg nﬁy )bElg):ne&% using these non-
Because t he 108 .and t he Al

rtrin oty S5 BpAPRTH Gt S FLT BRI GRSb e Y archieture

ad{dnf géb%@ qt 8 Seted e d&téﬁﬁlﬁé’ 60 3éprosendille boBiadryaithe Biidratea mirdyd.
used to buffer the data between the different data

h rs 35 354, .
[O@Ln‘pl FBIE %ggla 1a%ru1?1 foé:‘i}n ennéo n%lfn?l’??-S?ﬁ)g taﬂ?' E&%ﬁ@ﬁ] teh@strldcl Bloadcast
re@ebiiet ﬂhﬁtyndludes b‘a)puAMdbaia@aatrecgp’;@n daiM broadep edeentian. elnélﬁd:mbodlment
deglétte %u‘? bidhacAR QUNEL 1708 hik Qb CaL Qfterdnddi Rigndl Q5§ﬂJAT1m§ The

arc Itecture can provi de advantages fo

dlffgqelpv@tputﬂf BINACIQRA ésrpent jihaixer 1044 é@’i‘cgfl&ﬂ LOinpixipg StI%‘la]ﬁ L4 from LO
ge%&at%gm}p 080 PhodfeeIRAE Y digllis 1862 . TG RdahRITIR l’s@ﬁals can then

or exanp , can require co atlons to
prcstied PG 2D d TSR UGN HSCE 10 A Ipagggent. It AM
b@@%{ ﬁ%aﬁ q [h2§zg@ QAtko l@ﬂ@ 15)5]& Snd thdnrto bid@r EABO Bivee MA4BOfses LO mixing
the ai |ta au | ut t |r |tr
Sl%’ﬁﬂ‘ﬂﬁ;ﬁ ﬁgp pve’ gqgerqhé}p f)lI‘(’(ULI)’y lgﬂgo ?rﬁcgﬁ? i::tnﬁ %f‘;nd aﬁﬁ% 'Wl)ye é.\jladrature
AW Gehalk SanliBe fredsbirvyand £D0 ahd IOBDECHIBS dhtegtated hethslph;ecsamp éndegrated
rate

-18- e



t hrough an external interface 370. So that the sanple
rates correlate to the specified comunication rates,

wo b@eAD231 and DACs 156, 158, 170 and 172 can aPGDURm05/022398
cl ocked using the fixed external reference clock

(f REF_Fi xEo) 320. Al t hqugh, sone |nterferenc be
cirgjith e M CRRAALFE g 1th SSERRON PR B P8 EROEKE Ew@a fegtion (BAND

SELBeTay @rghaatgevsthafaus\osr 1 eleatichbr s ivp lboadaast ®sndnim kocbet faocgssed by the

reFo 1956°% et e SORRET B HiEalY (3P e e s setor
migihg Sighhalls. th{t@%ﬂd uskd 631 betif\the ML mien o‘:(ldAdandglwaAnMomxari 04B, depending

r LAt e terrestrial broadcast
up?'gg%f‘elfé O ?%l t&eﬁ: a“dsee}c,ec Ho S%H%Wﬁr oadcast recepti on and
FM br oadcast tion. In t he enbodi nent depicte
[0058put HIfW m@aule@ksg agesin a1 gnbpdimantP@ fos a partable device 402 it uilies a

10\5:;I it fn%?ﬁ{éﬁ 'te@tlestl“f‘dl gﬁ@(lc%t teReitdNAOOL L8 AN dind behéﬁbr@sfeﬁﬁﬁféﬁtioﬂ' As depicted,
02A is sent to mxer 104A, which S
e TOrabl Hevépe sliwejﬁ@ﬁ aslow 4B receiy s ey gjesverint POshunisd g gie Fﬁ}e selection

mt&%&e LiufiyA0MGRubh Rbkcdns i Brial & ad 2o ouTﬂWEElQrfﬁtid afl¢uitylm06 through
M si gnals can_then Processed b

copeF ¢ Ry TR i SHTBE e RAdE R EU PRl enine device 08
thl@hgthUnhecubr@pﬁlm A hicio adgoaale Shgraieant, 1th2 Bis@nieg devide 408 is often

104
kA0 R0 b TR A AR BR G e
indlole pone) cro@e hntermas, ck pgavaliNg bmwt affterng &2Qerd din M) b@adwt antenna
425I qp n%teg %t %Eg&bgrag\g‘i&s g‘se&ntgﬁll%l%@ i s eﬂlBanl?e%‘? is preferably a small

U Itry rate
poﬂaitlegervme gdtbatrntms ¢ volme @fpﬂéplﬁﬁp ewpic M@S orciesg arklran p vsight of about 2

po%llcls%l" ebd Yeol égmﬁl%nas nﬁﬁ‘tﬁiea SocRe, R hatt eﬂoﬁﬁﬂlé @Rick %N,Quld be a cellular
hat al |l ows a sel ectign, of

whi ¢
o RMES Dlsmd o B DleeRRIER Y TREen Saicpar Y o smal

pol’t§b1§l ll@v@:e natifad RBErafel @rieddig %ﬁ(ﬁﬁ Btoh@Bst Gdcki®dt] tIf ¥ aksd Qioted fthat the
desired, can generate SI ngle set of m X

audiq é)ptp&’(alﬂtegg:e & % &anWVBjB d1g Mll‘ﬁ}[lt)ggpali Ga%o£%§1o?)ﬁg>uﬂﬁnals or
boffl. X&xid tﬂ@ﬂiﬁrfadé&ﬂ&flﬁbl ks zuﬂ@ms tdukl imaeombihddoif dasidd st ab weuld be the

cab aigg F%%‘F ge%lala?f pg%.h% (’f?ﬂ%ﬁe? v?nz& s%g goﬁlrg\ﬁ%egp% g %Frleu%g%{?? lgg&%ﬁfor the

pdirthile davice h0zes a |ow | F integrated terrestria
broadcast receiver 100 according to the present

[OP@:{E Nt ERNsA RS ﬁ&)@'dﬁ%ﬁﬁl foll A@mBRithéP bR dFay ln@e@raleH ¢drid6l8S bRdadcast

I F receiver 1ntégrated circuit 100 coupled . to a

reesthen het ineleslogd] viletor 60D aerrobsireeiy §90fousing i Bifrpasency control

femBRE SLL WidBe élﬂ-l%di%l%ﬁlt 100 irANG 244 b PR P Hptktgnkl RpeRErir CRY) 112 is received
circuitry 406 t h connecti ons

byRiepdeisy mpéliﬁfré%%% o7 end RrpSyssatiy ger @Fq»?raeeorefg (13gpdap imaginary
(@isehaoL nslg IRGMF Cenvéieidn Ell‘Uﬂ@lygbG ﬁmiﬂcﬁmg lmploceksas these hignals to
e en

pratflu(cg igﬁ%g)dmgﬁg t (il?rfllgg{l] talédécho ult Ié%ia?sl 2 u(eh\éce ased a o%e Iwﬁch respect to

FI00 llA,alblsagai@klotﬂlahai Other oTklEffe&lﬂb@lﬁ)unt[talszbOlﬂd baproaﬂedcby the receiver, if

AL 535 TR 0 Bt Y et 5,

andohesdphammﬁad pixing sighads 148 wie oeed 4% mixgntOd Ao disguesgd phpve-hi s
enbodi ment is preferably a small portable device in

(ﬁ)ggt | L ohdstoR c1l’éillt1'3“§@0 Riad@RNEIG! @A %Jlﬂlplénleﬁ%bcﬁﬁon@lrfréq@@Sy control
has a wei ght 0f about 2 pounds or |e

featiteepp OBe sueh ¢ s ¢ high-sids iprsus ]PWéldgll‘tg .Tlgna Wft&)alsglectlon feature as
repRYdn®8 b block QMI/ICD IEETIEN)| 31bAarAnother feature is a programmable IF location
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phone, an MP3 player, a PC card for a portable

conputer, a USB connected device or any other snal
w@ortbakd2e1 devi ce havi ng an integrated terrestrPel/usaods/ 2398

broadcast receiver. It is also noted that the audio

t terf it .
L S S5 05, SERRERHLARAL PO s
ard digcesséimemat deteil witly re$f6t BNIGE0D ewuf@ Bl £O rebitrekdircujtfy 500 is
co%)?e% t§ %g DSP l(!ﬁ‘au w ugh Qr% o Hl%re %?85 564 afld §)' tﬁlﬂi@ ge%@r'éﬂl(ﬁll circuitry

rallel e were use 0 provide the
13@thmm1nq>r@atm@n51gm15éﬁﬁace for the portable device 402.

[0059] FIG 5A is a block diagramfor an enbodi nent

[0&2]0 ofpi@! nSB 9 6 ??ﬁa@ﬁﬁgalﬁ €r %%fghfsidé berblls RAEIG RSO §ig@faPinjéeon selection
hat i ncl udes

ocal |IIato ontr ol |rcu
ragg e R 55 B AR P*Pslqﬁfréhwe = o oot gy ggnal o S5+
A ng%ﬂnfeh‘@reﬁ@’@@ﬂhl (i)} 1s]rQQesbrﬂedFHy(§1gndtlArr0\& B852RFAsi inpelt kiwivgnaiker 104

o RGBS 7 s Ao R R e v

the(dqpatian & aflo 1= malg lomeside irfjégiorsis guﬂabdsanﬂ 116'100dldﬁmd With the equation fir = fio
- ]ﬁ runﬁ{ r.sslée 1nj?%1on 1%% 11ti{eé{ 'ﬁhs %tesgg&ugg E Pr¥3e&q§eée two po.;&ble LO

I gh
sigfddy f@h @’ﬁﬂa‘w -sidel dm@:tlgmtsmﬁl (gmg s sﬁnizmh Sﬂ@ idieeion sigmgl (fow) 560,
re ?qgvgy %xgr ?5 Eratle@ fhsRmehtthe e'itﬁer 'h%h@ﬁ@infbct‘ﬁﬂto? ﬂw]—s"lﬁtmjectlon
or ere b

t ou put signals coul provi d y
and [de nplepreyideethe abiiycde shitdcbetenn éhfdw.daﬂng ?H%@U% SR @tems have

aﬂ&h&%o%eléd‘t Ibg)fveelill%hﬂfd@ ABIEIBRIRE Bflechdh duihgeRaikiat b}OzBsessmg the level
circuitry 130, and these Phase shifted m x %@@
of noige gy Puty dipthe Wec}ﬁa;g@ii, chm s1%)§1 %ﬁegg e}gsstgan grs%%sgd alr 61(: receive
pa{h(airglg@)t rol circuitry 500 is added in FIG 5A to
i mpl enment addltlonal frequency control features.

00 oo B d ooy el o ar 18 whetn %8%%‘?%3‘%&%@“%@' seecton
of (hightside ©r IMEIET hJ@NPn fxlidplemerdedhtey makengtag ragsessmeny Of image signal power
w191r1nog1r 3 d%%t{nj: + oscé‘EEt% ?E% giéﬁégérglnlotz Sk %&:ﬁ@nsls made and before the

represente 512" These
deﬁlreé qh@ndytsedﬂm besh progsssed prcstuegde This §@@f§%@n |b?1 mpgsy for example, using
a gﬁ&tﬁinlalgmlm tﬁa?ﬁ E&%utre@to Elet@%mea@le@i@i%lg'i@ide Txi]'&:hbr@r@&ﬂilﬂélhj ection

circuitry 500 is coupled to the DSP mrcw} e LO
is tpfﬂfng})équa@?qeungp tl??df”égesl?‘@‘ﬁhﬁfsﬂ%%lcﬁh that ¥y eHa E)dhstance from the L

ﬁ%l@aﬁfeéi&sl dtgﬁ?-de@l:r:elfdgﬂdntslﬂy B &fink g me@ Iﬂreque@m@ rancmhfoﬂg}SSl @R l584 from the

(TN SN AT S —
th&ﬁio&lﬂtck&ﬁ sigﬁf:ﬁbaiﬁ @erfdnﬂari:héeg&aﬂfhg‘@h@eéﬂﬁ)parﬁc%sthe‘ Bkt adjacent upper
. Channe

imges Dapasrer i o G SpicPRaival Integef] Fah G el e £18R%o determine
whegier e@sentoade tiyh- $degm &w- admmwt@ﬁZAanmgemeﬂt caorhgmde at power-up

acimo.f%ﬁ’{e eilit(ti)r sﬁl@cﬁ% (?chl?yeéc?cgy%e %Etn@' %’e? Sdgx%gstar ﬂémcécf sp):ctrum that

regquency I n accordance
inglixdels thteviesitsd obanhed o e tunefiy @eliing Fchapnel tmn@ii P& 26 3y @ther; dgpired time

cﬁ%%éﬂy' %éu%@ﬁor@dﬁ%f 1B speBPiH GRS updnlthk AidoginAGMBkh&Rdf | F =

hi gh-side injection is ut|I|zed The _
esi gnations fLoL and flLoH re es(?@é H: . onal
lﬂﬂ@ésu bl-eeking bagkdh B >lp.dnterfeacs Baekinge ﬁe%réscef“éﬁ“ Py apee siena
thhifis-& f2Ofonddhe high-ile BO dfectithj se@tau (0.8:) So@asas thé Haskeell el (fo) 554. If
hlrgl?efsl e &}ehtl\llog\ H¥e§ﬁ lﬂ'}/’i dnﬁ%i’{“feegﬁvo e(a)t V\}c- 21q¥51dem5ﬂealop Iibl syg%al (fLon) 560,

and the interference signal (fpyi) 552 would be mixed onto the intermediate frequency (fir) along with
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and do not provide the ability to swtch between the

two during operation. Sone systens have attenpted to
waeloeb122bet ween hi gh-si de and | ow si de inj ect i POT/USI0051022398

operation by asseSS|ng the |l evel of noise or spurs in

the%lpsgrgci glgag%l ttﬁ.bg Gh uls,1 n}peetlse §il 1\%%1841 Q{l{gc‘ﬁ(}n \Nt)ulgl a%atpg%% undesirable

e recei Cl rCU|try
imdgé.t $imlinty, b@irsofetenalsizoil (ol 159 yepmtswfmw &agp Bigushthat is 3 for from

the lcpvy-?ldé JI_,(9 Ehr;ecﬂw\é‘f%{ﬁf(fmg%@?m i€ the QbsRed éh@ﬁhepﬁcﬁ'b’f@h 1BlbWLide injection

njection i | enmented b
weawb@g,nﬂ;qq tmng quﬁdagsg thej lg\ﬁ-élpe Wﬂ L2 ilﬁ}ah(f]toﬁ%6%,ﬁl§% {hfa ur}tﬁrference

mgﬁ’aﬁfgﬂ)eﬁg e ws 8t ﬁ’nﬁ&:&l 8o B infbinBiasd FQuaEty dﬁg\élong vt the desired channel
ection 1s made and before the desi

(o561 fThHra et il [SPoEYEHORNEN g o0 1 SR e i e imeee
woRidhaRes J@ﬁppovsfepmate%@ ﬂﬁl:lﬁlessttﬁdnl”tge ﬁgIﬁBlbcﬁ\@t ofcthe mlagrocabiseli iy using

L
frequéﬂ@ thee.Q dvaEe chaxer caaﬁetémmqwéntherdsgltsmmmjmtlen enjoutside fpnjection
d ﬁlg%ie rfB o?}ﬁtﬁx?l% 3 the{eﬁ B ?o%&&%ra@&wﬁ fidudee {Jsreﬁ g av01d mixing the

ese frequencl es and roualé
largdr gnafeﬁen&)sdgnﬁlr cfm)t 152 obsSPreditergeditie freqesy (rdr It isy0qiep frgt the signal

Y&ifer ul could also
pog?r a1t ot%rctpe lSenQ L:s ﬂqﬁ G (%ﬁ Cfg B RS INRr HhagOREqUBRIE could al

req ue cil es create S|gn|f|cant
be prebak el dudsteanining wh«rﬂwg togmake fhe giapiceepaion of st pse high-

SId@ﬂJ &ﬁ&%lwﬁé’émjb&ﬁ&e signal power and the next

JJacent ower ‘I mage si gnal power can be assessed to
determ ne whether or nof to use hi i de or

[0964] ecthifgn>C ‘e fchignp)j dagrao for gn@?ﬁra%a[l?%[}gﬁ%t n selfectlon Wl uge pIn the

ex@hfIOSR), b fd@snecn thafrel §RHed beutmedperepesbned by yigmt prows 534 e;nd low-side

entlres ClOS a reduce
1nJ|e<ﬁlef1 lﬁj@ gtUﬁ gﬂ%‘g [?) (ﬂ acll,ﬁ;]ué %J(ﬁ) pbov‘?c{g? ﬁltogr{ﬂ eacﬁgelectlon of the LO
sighhlathmeWill Be tised e, miger EM tarmyix ghd énpuidBE isiged qpf:qtﬁ;md&pbég to the

. any desired t dependi Awd SRctabl

1nt§||—n§81ratie? eﬂgefl?#)t?étid a ?orgafn \81816‘{%3 C;[{:())H ?ﬁﬁ ?LE g ?%shg‘i?% L ctable
IFitarge rfrkarem@resnemntett by ﬂr\/ﬁt)st E5geet éﬁﬁﬁ‘@s‘é’r{iﬁs) 9 apdpagoond IF target
fréqﬂ&g}? Qg‘;’i Fok Q?’fved Resifrd cﬁaﬁ'&flelf(fcg@ﬂ Beoelthigh L@lsgﬁali, @erefore a first

nec nS| fixe O as is the desire a dhl
0 et (0675 oo 30 O A SAHET) Che 80 G0 B g e
lré&)%seﬁ’l}pﬂg!e gctféﬁ %f ﬁlﬁ@r Toi tgihmﬁ(in(éth débl%ﬁtchﬁlﬁel l(ff‘Q{)SSISg dan to the first IF
, he interfer enc g |
e g 0 CUmBH Do TN et B pes P Bt R 1P et
fr h&f& () 581 e vate sdldcrd. Ahba ke s(m fapi)esax54he afitnf mixael 0d gemixing

hSId ctlo woul reate
th&?ﬁi% ‘ihaallﬁ‘F Eﬁ%ﬁ%@”"éﬁ FEPT F% encyr@é)r?ierence si gnal
(fIM.) 553 represents a ower |mage signal that is
[oD6s] f r i frbmanhmabieskleion ©r thejlErsgnalnasstgein ﬂ(efemaélm% é20 of FIG.

S1s I rsovfdQcP th%% grgﬂ’ ﬁ%ﬁaﬂ)ﬁ% gn{]f(fl;HiO]gl%‘]Sm |tfiat isO¥EeBkd By the LO control
8tonwee e m xer would use the
ctcoitey 000 Thinj B @pparﬁog@rsbegqu {0 EPIFg S2on fier Rpsrammable on-chip

re?i@lrexe b dﬁé‘ R hodbif Rt ddsiWdtard® & #uédy bR intlugedle amtml Mael of the RF

nternedi ate frequency (fiF) alon th t es
sreetahe] 1nt€rp%§ @y othgr 4nv1rqyﬁgr§1$al quéldﬂg@n%fﬁ/gr {]dlggll I]ﬂteg& eld c‘g?{restrlal

bORYEh A rdiRRE S0 Réte RE@Rif6ralkd @ alvﬂmeof cbutitries h&hﬁfelmgtargmﬂﬁ ifidquency

h i b saekggtle n g lG?‘ﬁ%ﬁQ@m@fa H’glé &VR‘%OPJ g?l“lﬂd d S I%r?dh&p'é‘@ {a}%e Solf %atjroadcast

spe&hﬁﬁnl b coudity, dschaig Itheqedpbtelveschgmal w;dﬁWeI't 1501iotqdh}@at apfstsrvariety of
i mage frequency and | ower inage
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frequency, the LO control circuitry can determ ne
whet her hi gh-side injection or | owside injection
W@ b@dlotk2be used. I n the exanpl e 550, thereforePCT/US2005/022398
Iom#side injection should be used to avoid mxing the
e e PG ey i e e B P | opgp iy s00
toﬁ%@nﬂhdﬂaﬁemmﬂw1gbhemﬂ&ahqmﬁnmpms, such as harnonics
of the upper and |ower image frequencies, could also
[0(95%1( as SEnf egqnodiﬁfcatgﬁsse}nd%gemdtl()e %ﬁ&oﬁﬁﬂ%‘t@ 'opﬁlsmﬁtrbﬁrmﬁ ge a parent to
the dynam ¢ selection o her to use highsi
thase plaldedi i the ort i vigw of Bhis dessription] dnwill be pryeanjzeds thgrefoges thag th& present
1n\%ht9ﬂaig e ﬁlgirtéﬁnﬂ)yf Bkse %x:ﬂﬁ&@ h@dﬁg&&hﬁ |A:ccl)r3ﬁ§§| A3 descrlptlon is to be

selection feature. In the exa
CopSHH7E |1llu§traé133 only)angds {omlil% gurpese p ‘rﬁchlg% H}p%aoskjgfﬁs i Iﬂlfr?gl the manner of

ca@fifi¥t ARAnveRit. |Iﬁ\é\ftoslbedﬁdérﬂ¢(ﬂ(tﬁdt €13 forms beths ghvergienl herdih@hown and
LO control circujtr

GBS BT e e o BT OO . RGP BgF F  made

thel Qbldn@niafions tahe aﬂclﬁtebthreRFF&l gaaple, speiedlent pleféfRFhnayl BE subgtituted for
t he int iate f fi -

oS! TR ERSEDY bbb RORE by i

indeperidattig ef teruse ufeothar é&mmsealk sprebichet apargny tgorfeiskigled inphe art after
t. fre : E d a second | F target

“W@%%%é%%@“%H%”%%E&L%S%%Z§§$$gﬂ desi red channel (fCu)
554 to be tuned LO signals, therefore, a first LO
signal (floi) 578 is used if the first |IF target
frequency (flF1l) 580 has been selected. And the |line
572 represents the action of mxer 104 in mxing the
desi red channel (fca) 554 down to the first IF
frequency (fin) 580. Simlarly, a second LO signa
(fLo2) 576 is used if the second IF target frequency
(f F2) 582 has been selected. And the |ine 574
represents the action of mxer 104 in mxing the
desi red channel (fCH) 554 down to the second IF
frequency (flF2) 582. [0065] The progranmmabl e
selection 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 progranmrable 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 could 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 mechani sns coul d be enpl oyed for providing
programabl 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 wll be
apparent to those skilled in the art in view of this
description. It will be recognized, therefore, that
t he present
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invention is not limted by these exanple
arrangenents. Accordingly, this description is to be
w@omsoized as illustrative only and is for theP@IUBIIEH022398
of teaching those skilled in the art the manner of
carrylng out the invention. It is to be understood
Cl3imst "the forns of the invention herein shown and
wides chinleed: are to be taken as the presently preferred
enbodi nents. Various changes may be made in the
i mpl ement ati ons and architectures. For exanpl e,
1. equitutttegratedad¢restaa asdiovergadoast roeebst, comrisdef or t hose
I | ? S){eﬁéo%lglem%cgﬁé&lr I%Eke%?%lxalq JoBhh ancBNExBEL LRI R nfp@@tahﬂ' 1®Sing a

e 1nvention nma |zed I ndependently o %
use of olowdF srg@mwestputdm RESPY8ignal SR fsmpEie apirgitect

skill ed jfndeRGroffatterRbtiflandiMiomnast;he beneflt of this
descrlptlon of the inventjon.

i s: lopal opgillatoy(lereghegrion @icpiy mﬁgﬁ‘ t°ara‘mV8 i Bfé‘*& %"Mm signal as an
receiverip &%Qﬁfpiohﬁgu% to @rome@ﬁrosdﬁmiﬂi gghal the peitleiionasigasl bERRg
signal spectyum an n ' t

havi ng al9PERRCTEPY) tgen%? 53?318%016?}?" B u?nd t 1%“15%0%61%&?6 the mixing
si gnal sagﬁalfoutmemmpr ising a plurality of channel S

froma terrestrial au

(LOP BT s R R POAATby-of IR OTRL iR

sel ect i opondiggerttb output adigital pigtal:andl conf i gured to provide

an osehll el RIS A FombRI 15G-TF
dep i A aRepa B bl A3 e il ?ng% 2. ber ng
used to gewersign ercuitisand cenfiggred fopyiput & digitaf Jydiogienal

| OW\»!hEreﬁlQﬁerﬁi&é' tHOLE FJ netdlidnl Hro GO Ble G- IFQoﬁ\@féﬁ)h‘vSﬁ!cuttﬁ@and the DSP
| ow I F fromthe m xer and,configured to output

a di gi tanesfl“@‘Pé‘PdW‘@H’d‘SH‘g’&"ﬁ‘?gfaé‘fd “&Phal - processor (DSP)
coupled to receive the digital si gnal fromthe lowlF

2ol PRy SRl et i
mgRNSHEL prodRssCthat Canhplrises a OMGS fdravass] F conver SI on circuitry,
and the DSP are integrated within a single integrated
circuit. 2. The integrated terrestrial audi o broadcast

3.1 eC ety éitegeftedadraitrial budinbreadedstretsiver ¢fistaisgy i.athergingherintegrated dreuit is
de usin r CMOS process. 3.
%q%usm%ﬁ %m(%gs?hag cc%é?t?gsg%nlraléﬁg &g%dos%%?cg%dcast recei ver of
claim1, wherein the integrated circuit is made using

4.8 prﬁ{e égirétéaﬁt&rregtﬁﬁl%h(ﬁé SrofiegeRtdial belaah 1 &u@%npﬁ@ﬁgasagltal-to-
e Integrated terrestrial audi o br c}%ih dt
an@bg emwﬁﬁr @A@&P\mlféﬁo e thedtigia! aydig F‘g’?‘# m { 5?‘8&0“ iglred to

GRRYEILBE aldidghaicoupl ed to receive the digital audio
%%naln f%gmthe DSP and configured to

5. The integrated terrestrial audio broadcast receiver of claim 1, wherein the terrestrial audio

broadcast comprises an FM audio signal spectrum comprising a plurality of FM broadcast channels.

6. The integrated terrestrial audio broadcast receiver of claim 1, further comprising input

circuitry configured to receive FM audio broadcasts and AM audio broadcasts.
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out put an anal og audi o signal. 5. The integrated
terrestrial audio broadcast receiver of claima1l,
wob@ce1227t he terrestrial audi o broadcast conprPGEESZNS/022398
FM audi o si gnal spectrun1conprising a plurality of FM
br oadcast chann 6t esskddh d
7. auds BrSaeeaer s pLpdd il iy B LRGA o SRS St Bheasecond
mixeo oquifigedig rdceipart miging sigral frgm the HOi aguerabign eitsuiirg.odictpdn qug/mixer is
AdfoSi gﬁz{lkda W 3k Rix B OR/FRaED Fecdive AMBudio signals.
co@%tqé&rre%{i\g terrestria gudl o gréadglgst recléel ver of o
cIa|n16 further conprising a second m xer configured
8. 1 0 FREGIMSedieHistlaNEidR ibiadast iéc@iRrioh8aik@, @RIEH @t LOReneration
circuitry, wherein one mxer is coupled to receive FM
cirgnifei @n@ilsﬁﬁ%}"%taﬁr?&lm’foﬂéd St MERer is coupled to
receive AM audi o signals. 8. The |ntegrated

i N ST
to Nk bapie sigmilitak fitduadicogmalltd atabove(aMﬁO) 3GHz. The integrated
terrestrial audi o broadcast receiver of claimS8,
wherein the VCOis configured to have output signals
10at fihenteened esessipliaidiotbooadrastatreiver of plaign 8, whegeiggie VCOFomprises
LC tlf?tﬁc osagﬁgmlécrﬁfgx?ta&f Wikerh élo?kndffi'é’ﬂgb ReM19GUEAT talkSeE hi G hte®yithin

conprises LC tank oscillation
thecsingleuintegrgteceairguity errcbxﬂw it 4 neelaee for e Hediagerpist citchié LC
tank are integrated within the single integrated
circuit or included within a package for the single .
11j nt die irteargied feprestial audipibroagepst reqeivert Slpianf, WB?F‘%@F#‘B%F“W‘“"“
cirdHy Quipfifad Gagkndy RERIVED iRfudtig@lendd®. wherein the LO
generation circuitry conprises a frequency | ocked | oop
including the VCO. 12. The integrated terrestria
12audiTe hicpaeta askstiiz aeliotesadabt redetverf ¢laimvih @heein the O ge®@ration
cirgﬁngrﬁérgxtgldﬁgﬁutcﬁtrog a%lory ? rglgﬁne(ﬁsgi?éte é&’eﬂ&ys %g il at ion
integrated terrestrial audio broadcast recelver of

13 l al”[‘ﬁ]e fh’te&la%ﬁtt gtl‘liﬁ ﬂr@dd@agt rgééﬁfgxr &H(:an?l Q& c@ltn#n%ﬂlg quadrature

CI rcul con ure generate p ase shi
gemra(qonglrcgmtglrpanf’gufe@to ggg@at@yvotph@e pﬁu’j@@pnmggafmgnqiﬁ for use by the mixer.
integrated terrestrial audi o broadcast receiver of

claim 13, wherein the two phase shifted njxi
lar e T@mntqs?ateeF@@@r%yudgobrepé@qs@egmve&@ claiph 5. phe gﬁf@o?hase shifted
mixBiE 588l drddut StMhse bPsORERast receiver of claim 13,
wherein the two phase shifted m xing signals are out
of phase by 120 degrees. 16. The integrated
1% er rmtirﬁégadtedwﬁktﬂal liidilstoaisdst teeder afetaind 3, whax¢inthe Byo phase shifted
erein the nfigured to output real and
mWWﬁ&ﬂﬁﬁﬁﬁgwgh% byi%ﬁpgﬁ%reln the low | F conversion
circuitry conprises first and second band- pass

6a nal ﬂg 1k aqédgér}eﬁllal%ndgél ﬁ[)&d?ﬁsﬁege%gp!)f%gnﬁ 9, (’V‘H&‘elﬁ 8 mpapd

nar s a configured to out real and
cqnﬁggwta pytpud mgl and fmaginggy siigeals] nd whegesinj thi ler ?OQYFYSIOH circuitry

confphibes ?ﬁ'sE sec%h%aﬂd—ﬁspﬁl%éﬁ)tdlélﬁp&h%%ﬁrs Qdupfell & tHB 14 and imaginary

erein P circuitry includes a channel selection
sigrialstapd co&ﬁwngwwt real apd peigey 48688l t uning of a
desi red channel wthin
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the RF signal spectrum 18. The integrated terrestrial
audi o broadcast receiver of claim13, wherein the

wWOr200e/013231 confi gured to output real and inmagi NECTUS2005/022398
Si gnal s and wher ei n the I ow—l F conversion circuitry

17ggn elg'rS d é%rteitr?arllg r?]a cast reﬁel T Z%]aﬁtn ﬁil &Qergnp ﬂlg bgf) Fl@éultry

incluigs m:dtaiﬁnegaﬁleei@ntﬁtter@mfguted toetwvmradﬂlmmngi a d¢5g¢<«’t Q!illannel within
j The integrated terrestrial audio
th frugg é‘g tc]ur%ecel ver of claim 18, wherein the DSP
circuitry includes a channel selection filter

18CONfring ik hteh Rridt@ bl ReHbdd BRRkr JreRInG, @ﬁeran @t@ siieed
channel within the RF signal spectrum 20

copfgugsgiaeuiyt FapEERay St BoPs éhsétw-tFeCé%‘fe{Fét“ cigguitry

coﬁx'pﬁdeﬂﬁrl;tLanﬁ h’JcBrt&lQéw—@&Hﬁfalo@-&@@g@@ﬁﬁﬁéﬂﬂers Gbupled It(f thy/reglQbiPin@gdinary
neratlo recuitr ontro circuitry

signgly F‘?dgqﬁt’fg%‘%ﬁff %‘33“38{1 a‘édrfmflﬁmlr%\y 6‘5’# q uency to be

utilized by the receiver. 21. The integrated

19f7\lhere; Sﬁlﬁe{gﬁléed?e%%%trgﬁ,l g&dto (r)agcaate r:e](geg:v%xl cyf%fal IS \(;Vl’leq‘élﬁrglg %’SP circuitry

1nclpdama ehapnebgteaﬁnmdﬂtblezogfguted l:cg)ro@@ addi(u(p)g]rturaxhg o ad@svp(t@annel within

the % cnl At egr at ed terrestrial audi o broadcast

conprising: a channel selection interface;
an audlo out put interface; and an integrated

20 er rﬁéﬁrﬁég@a'ted@éﬁ@étﬂal ﬁﬁﬁ@ﬁrgﬁf:asﬁ@ééﬁjeteﬁ' cfaﬁnt ri‘tﬁ'th@ll"@ﬁh ing control
sel ection interface and the audi o out inter

cifchigry sqviled torthe ge@israttqgﬁﬁ?qltgi Ht@ control girgw %ﬁ&reéldo fegecf an IF target

fréREGRY e Tl BB re&@REL UM and a mi xing signal as
inputs and having a low|F signal as an output, the

si gnal spectrumconprising a plurality of channels
21f. r ONTha it FatcdSdrieitahl aadicibroadodsoetdvasif,claino2B Whasit ihle MEtaget

neratjon circuitr l.ed to recei ve a channel
fréq@?%%%?%onslfgaﬁéllup%na%ngrfu%’ﬁ% e ‘HeE configured to provide
an oscillation signal, the OSC|IIat|on si gnal being

228 : 2 s{{]?cgﬁ{’)le YR th!i\ht%haﬁn‘ﬁ% Jd teHe tﬂgltal_\cﬁ?%rﬁécﬂ%ﬁlecewgg c&ﬁﬂrﬁﬁg:

ener a ng signa e m Xer;
I owdoﬂiarmolrsvlewsnmrfmercw try coupled to receive the

I owJ Budi ?&R@hmﬁe&ﬁé@&rﬁe m xer and configured to out put

a digi Ta ghal ; and a digital -signal -processor 2
coupaneletearﬁedrtereeétr@l@utlhaecweg Fqugled Eﬁtberf’&ﬁmﬁﬁ%‘ﬁ‘it‘?ﬁ@tqrfé%afl‘it

conver si QQdi bitfuld inkdr Mcedihél avattdeBr Bflpristhgd Ut put a
digital audio si %nal 23. The @grtabl e devj ce

¢l aim
22, wher G RAIPIFrESIVE P BooHAS a3 /B E e e

70 cubic having a low-IF signal as an output, the signal spectrum comprising a

plurality of channels from a terrestrial audio broadcast;

local oscillator (LO) generation circuitry coupled to receive a channel selection
signal as an input and configured to provide an oscillation signal, the
oscillation signal being dependent upon the channel selection signal and
being used to generate the mixing signal for the mixer;

low-IF conversion circuitry coupled to receive the low-IF signal from the mixer and
configured to output a digital signal; and

a digital-signal-processor (DSP) coupled to receive the digital signal from the low-IF

conversion circuitry and configured to output a digital audio signal.
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inches or less and that has a wei ght of about 2 pounds
or less. 24. The portable device of claim22, wherein
W0 b@sautio out put interface conprises an i nterPErEsS2005/022398
configured to provide a digital audio output signal.
25. The portabl e device of claim 22, wherein
integrated terrestrial audio receiver further
23c onihe patsbldidgiceaf clain23vdietsin thaonertaly devict IBa@)olame efigbeyt O cubic
1n&19§"&|1£9a1ﬁ1%a’fﬁa@gh\éghtto@?oom ﬂioﬁﬁ‘ds ofddi 0 signal fromthe
P and configured to output an anal og audi o signal,
and wherein the audi o output interface conprises an
241 Nt expf 9&1%1@ Q&Vide @BEIRR 20 OnHRfeMhdldR Buipitadtetic@dirtipsed bit idtekface
gnal . The portable device of claim 22, wherein
copﬁﬁugﬁﬁ%?réﬁdq%P%‘@&“F‘PQP‘F"&G’@P% recei ver further

conprises input circuitry confi gur ed to receive FM
rau:(? tte%es},rlél{ auglo ré():elver %Aher

25D PR G g A ety SRR

compdes dngntamg) @alpg cessr [OiAL) cmmmsnceltp&edecslsmrm itteel digjtalgndiq signal from
the%%? s ¢ (i%m%d o%ﬁté)ut %1(1#1) ?a‘rxgg Ll?nalgsglydc\gl%ﬁ% tBér:Aeu o'an%gt interface
coglpoet arBifterfike oénfigured loprovige ar anglog ahidio autpuiseaelat i on. 29.

The portabl e device of claim 28, wherein the
[ ntagirated circuit within the portable device requires

26abothe goriablgdevieopbplaimndZewhsesin iptegrpehistiesyial aydio roceiveriyHgr

cohipfisel HBhtREcUiRS dofBdufdd ¥ re@itdiF1 R 3ZRASING AM vl signals.
integrated receiver, conprising: generating an
oscillation signal, the oscillation signal being

271 eperndgsttable Iﬂ@ﬂce&f aﬁamgdvhe&ﬂi B€inteaies tighi s;madé esdigiapEpcess that
m. xi n slgréga %ged upon the oscillation signal;

coRists Gegpnta] f tprog?s nal spectrum having a plurality
of channels froma terrest rial audi o broadcast with

8t he ’me IQnaglesc’i @ceaof 01211 b el;e%{ fHe f’?ite%rg‘\é/a H:cul(? % Bﬁﬁg{ux%}i gﬂﬂw about 30

converti
m$|ognmﬂentoatwlsqunngz®s®immg the di gi taI signal to generate
a digital audio signal; wherein the generating,

creating, mxing, converting and processing steps are
2%er e meitblsideviverst elaisi 38ghkerdimiheigreatated ciequft iffin i portablgelevice
re&iﬁkbmuﬁfx&k@aem&@mmﬁh@ the integrated circuit is
made using a process that conprises a CMOS process.

32. The nethod of claim 30, wherein the integrated

3031 I CAlinkthbSformalBg tSéstEl AdPHLABASSS A integRRE kdstiser, comprising:
essenti al |

f.a CMOS - 33. . .Th t hod of ¢l ai
0, iR EREIn OISRy TR L ER A HEedGR L el

si gnal t Geledliomsiglag

=3

creating a mixing signal based upon the oscillation signal;

mixing an RF input signal spectrum having a plurality of channels from a terrestrial audio
broadcast with the mixing signal to generate a low-IF output signal;

converting the low-IF output signal to a digital signal; and

processing the digital signal to generate a digital audic signal;

wherein the generating, creating, mixing, converting and processing steps are performed

within a single integrated circuit.
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audio signal wthin the single integrated circuit. 34.

The met hod of claim 30, wherein the RF input signal
wap@ciazm conpri ses an FM audi o signal spect r UP€T/US2005/022398

conprising a plurality of FM br oadcast channel s. 35.

The met hod of claim 30, further conp I ng providing
31 nplie redthod of ¢i#ip 38R heptegraied ‘é’i%‘ﬂ?@la glaamcegf fal s
corfiesAMOSHcesd. gnal s. 36. The net hod of cl ai m 30,

wherei n the processing step conprises FM denodul ati on

and stereo decoding. 37. The nmethod of claim 30,
32.f Ur thatetita Bpelhimi 30 grigenahainieggted dieuipt ande lsmgﬁiu)eudesmhxti cagpists

essgri’tigﬁﬁl?%éjﬁ%use in the mxing step. 38. The nethod of

IR U EPEPh the converting step conprises
utilizing a band-pass anal ogto- digital converter

(A

33, D‘E@arﬁétﬁo%%ﬂl In%ogﬁlﬁﬂe? c}mé)?l%gg %ﬁﬁeﬁdg%&g&a@h&@ &bnal B afl analog
auchmagr@g\vlﬂm thc ghgleintegigtad ereriér (ADC) circuit to convert

the imaginary lowlF signal to a digital signal. 39.

The nethod of claim 30, wherein the convertin lgﬁg
34.c onfbhe metkod of FlpimEAOnwherein R iM% sighal SRSEH U CORPHSSE 4 ? udio signal
spdefPtiy @Jrﬁ;ﬁi@mé AN ¥alitG lof EMibfoadcast ClRANRL t the real [ow |IF

signal to a digital signal and utilizing a | ow pass

anal og-to-digital converter (ADC) circuit to convert
35t he Théﬁﬂ&hdalaifylanhmu- quhes ic@milsing povdidg Yput aircuiiygoatigured @ receive

The, nmet Qod of, . C further conprising selecting
FMgpdjorsign ?ﬂ’éltAM?Lga y to be utilized by the receiver
based upon a programmabl e setting.
36. The method of claim 30, wherein the processing step comprises FM demodulation and stereo

decoding.

37. The method of claim 30, further comprising generating two phase shifted mixing signals for

use in the mixing step.

38. The method of claim 30, wherein the converting step comprises utilizing a band-pass analog-
to-digital converter (ADC) circuit to convert the real low-IF signal to a digital signal and utilizing a
band-pass analog-to-digital converter (ADC) circuit to convert the imaginary low-IF signal to a

digital signal.

39. The method of claim 30, wherein the converting step comprises utilizing a low-pass analog-
to-digital converter (ADC) circuit to convert the real low-IF signal to a digital signal and utilizing a

Jow-pass analog-to-digital converter (ADC) circuit to convert the imaginary low-IF signal to a digital

signal.

40. The method of claim 30, further comprising selecting an IF target frequency to be utilized by

the receiver based upon a programmable setting.
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