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BACKGROUNDOF THE | NVENTI ON Fi el d of the Invention
[ 0001] This patent docunent relates generally to
W@ ormaedsert i on appar at us i ncl udi ng radi o frequre/YSI0RF)23043

circuits and, nore particularly, to tinmer units within

comuni cation apparatus. Description of the Rel ated

Art [0002] Hi gh performance w rel ess conmmruni cati on

apparatus such as RE r ,tters, and

transcei vers tyﬁ%ﬁ‘?gﬁﬁa\@n@mw -end circuitry

that operates on an RF signal being received or
- 1dt{)@f1 m Lt ed For exanple, the front-end circuitry may
te YSHVRrt a received RF si gnal to baseband and/ or
[0001ip- coHiy pitdnt dochasmie e gsegivato doomuiRfEtion @pgeissigiletng radio frequency (RF)
cucm[sg.tgc{? %l)reg ou tJ Rt u&t@glthni Sofitinhiba¥iod dppdg@l | y i ncl udes

anal o [ rcw ’s such ow noi se anplifiers and

rrixers t hat have a reI atlvely hi gh sensitivity to
Descriftios 6f BOHe1hted £Ftf erence. The RF circuitry in sone

%ﬁ plications, such as in npbile conmuni cati cellutr tters. and
[000Rk, n o High sperfpranes ewirelesy, iCOmRRPRiCEion e FPRETISS P 15 R JOg Ty  ansmitters,
transééﬁer@tyfn@éﬂy HcRARPVEnt &d Cifcudtr® S5t opératesynlah REIgignal Helng regeiteth tigransmitted. For
N I S O
s1gnabfomﬁmlnmssmmn appar at us. [0004] In addition to the RF
[000&1) 0 afr]éetelgbd fr?{% ncauc%uguét}[yl tﬁ%%l dew‘u{aﬁ)rg Gitctitd QI lrh%& ﬂ&éeoaﬂlphﬁers and mixers

y a processi ng
that lpyer Ciglatively Highaensigetyftonois codinlerelsncel HretRd) cip i sefspplications, such as in

mobﬂe ng% oE1far frah IR | iy bb Qe\ﬁﬁ&e@ Y@&ete&%%@@ﬁ‘“émﬁl ﬁr&&"aw micro-volts or less in

amp]ﬁ}ii%f I(te)ggliug gi%ea Igwoltagxrhr‘rg r]l{}xgtpﬁlz%lg)gg atgié?teerfe?eg n%g{sgurces external or even internal to the

comniukid@ioh ypakiud.y. The digital processing circuitry may

include a variety of specific hardware such as a
[000(1]:“ g agdditign E?ﬁ%q R%{i‘% %tglscgfl)ltry, gﬁlc%wm%ﬁ chPrB%Cﬁ?qngp?aé s may also include

digitdl Pioteksinghtatuitvatie peﬁtﬁﬁﬁhﬁﬁoﬁi digig] fuibE OB Iilyzl,udlag] dir @xampleQow level baseband signal

I nterfaces MBS fun litv. Th
processing, g}@) eme: tf)tﬁ)ag?ﬂ% chmml%mc o? eq? t&glr t&{g, da?lgl : a Es?% CGSSIe ng ctionality. e
digitat procassitgr ojrcwtfy maytiyabide avariey Wfrﬁpﬁ@@altard@'ﬂfe ayshar aboi (sl S%Séal processor), an
MCL?(nﬁér&:SﬁtIoil&%ﬂﬁ) W&%cc@l@ragﬁt HdnkB) bedlor ﬂ@'nﬁ&fa@e@ ) Ghmong numerous other specific

erence. Mre parti cularly, the digital
hﬂd‘ﬁ%‘%@é‘é@i ng circuitry in a typical high performnce

[00 (YSZ YRk ?tﬁ'ﬁa{egfnth@ﬁlaéf F6ddRinP ELQ:GM’? 533 i@l Joﬁknﬁm&h@f@bﬁatlw&ﬂbe a significant

| atively smal rise and

sourqerogﬁgqqne §01§§ ran% %Ffﬁerga gglgre pﬁﬁf:l{l:ﬁ&etﬁ% fhéﬁal Plﬁcbeg%ng SeFa,ﬁtgf 1§ a typical high
perf&tfuln@ébohﬁl\iﬁcdh&l a’pbdraa@pybdﬁdegdiglfars @gﬂjﬁﬁﬁﬂh@ﬁaﬂvﬂssn&ll rrigesand fa]l times, or with fast

trans&gﬁsltoréﬁ a&] L ]:ﬁugﬁelrgc?re ose %Q[% ve athfvel h(féﬂ eHH&' Qs a result, their

armnoni’cs, requency F urier
FourBe sdiries oxctmpfmme rheves, rich dernsnis ﬁemﬁ?n@u sThé rhawplé"n ot P’ﬁ%ﬂf frpgggnoey Fourier series

com oﬂén%r 1A @pﬁﬁb\ls I'emlsﬁtg}]g HERYhy 3RS S8, Yand ARARYerselly |Hﬁ)act the performance of the RF

ormance of the RF front-end circuiftr S,
frontrpady ?rcg%t @Wﬁ in Mgy Stengs, tBehBF gﬁta-eltq (i]I&ltﬁr}f yﬁqlgnente on an mtegrated circuit die
that 1idTRdpexam. Ndadl ﬂﬁnm@@'atbm tiegt atice dn Gihich Uhd digited drdvessing Sircuitry is implemented.

r.o te circuit.
Addxltﬂ)[gﬁ}E 33{1 %Er Srexg] §gcr ﬂa:ul ra%{J I 1%3 prlogessm (ilrmq{:rﬁ {a.rg&ﬁg}’hbl%gd tnh?eparate electrical
cavithelhitibte G allididing df e caRfEef helpritoiselat thsi eleetmai o) magpgticogiling|

[0012({] ect Sll n% t% #lf Ercgn¥ en\?\lh gc}ugcry:aﬁg thg Fl}x??a?gmee&mg %Q&tﬁlgrtoﬁ separate dies, however,

has geaarilt disdvatitagdep sudhas wwlaml @ompvaeng et 526 a@lﬂd arreplinggginand; rore potential for
deorGRMRLY Jabilty aL@iQQ@a]sedlrﬂm&fe%m faitBest Qs s dedii@Rit o6k mtegratlon of the RF front-

tr t al
end g:@éggl latabgoceﬁw%lrtry%ﬁ gglgnglgsélsgéf agcléugg\l‘}l t[ﬁé@ 8§nlﬁcant degradation and

perfSede AR td BGHQased conponent count, size, and overall
cost, and nore potential for
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decreased reliability and i ncreased manufacturing
failures. It is thus desirable to allow integration of
w0 b@eBasitr ont end circuitry and digital processPEyUS2005/023043

circuitry on a single integrated circuit die wthout
significant degradation and performance due to
i nt er f er ence. SUMVARMETARKIOH TMENNENYION007]  Vari ous
enbodi ments of a comruni cati on apparatus_and net hods

[000E | Vapiowsgenehgdiments pop communisatiop @PRFFaeE |38& aygthods pmglquing dual timer units are

discloSddD a8l bi¥EdRtbodiBent Q%thﬁ@ﬁduﬂdﬁpa@@lﬁaﬁcﬁfd%a faﬂlG |fdgletey @irdud @iab operates on a

frequency, circujt that oerate a ofre ue
rcio GF-GiteT ML Y PRI QRO BT B Pl PoBip] Ga o g rocssin
circuif @clides § HBQUBIAE Yircoit thaUprovided h:geddsu@als &l coprod gegg pﬁ‘gstem operations during an
actlve%odg é’f gerlat{?)ﬁ 'of‘ﬂ@&gﬁl Eeres%L;g l::ﬂ-cmt ] &éego‘ﬁ&' h&nné aﬁ:tnt mﬁt%ydvggsstmmg signals to

|gnasto cont r ol tlmea[g system operations,
conmd tgiog of sufPrepiREs frEaeangrtive pefeat PRsftiot ofegad Teptengy cirouit.

[000@{ oc 3)%5 Bgnéﬁiaf GholimeANd 185t %%Gﬁglg oft thgﬁ@tgmﬁﬁgr Gidihid is iBled when the radio
es timng signals to control timng of system

frequ@psevwr iristivg dﬁef%ngam trapspriting)- Ayeee Bfio Gﬁ’é(’rt%t"i“??ﬁs Gfer ppfions of th digta
proceksd icRouft rnﬁﬂ HE@E@/plEded[ G shutddw@Qebas. T]lib ﬁ)ﬁt&mjﬁ@rcirblﬁtlﬂla& fbe configured to send a

o R g B R PO B LBy D ot e
cmmu@aaammmaﬁép@m@mmmmgmgndpﬁamsmwpmmmgﬁewg@ﬂ@m@@pmmﬂm%ﬂwcmﬁmwwdw
send Qﬁéﬂalvc'a&s)ﬁg dl\éﬁaﬁe'mgﬁ{%f Qtléaﬁ p&g&I df %Sﬁrs@{mﬁg @rcfﬂt %ﬁl@!he active mode of operation
processing circuit may also be placed in a shutdown
of thepestifreqqaiey 9iPilst timing circuit may be configured to
[0009FN dInaanéheg BabodfnRnd DEOHE GRAL mtelhcms Rehdfoiifeuidhdy trhrid6tiveAthds Bgkrates on a radio

a change fromthe active node of operation of the
frequegicyypignal ang p Jigka BroRgysieg e PuRisd to fhe éﬂﬁit°| ffF&“eﬁ‘i:YdTénsﬁ‘Tmr The digital processing
circui) RSlndk la @ikt @hing REcuit @G ARukd qum(&lm@ Yimed El@ﬂallstconu'ﬂ‘mﬁg ﬁmg) Blkystem operations
ol S B G USSR PRy oot
provilld tifmedgpignils canirollinf jtithing) of *Yetela@pqrarensrﬁvd& of actysempege jof apegption of the radio
Lhe.l.adig frequency circuit. [0009] In another
frequ n% %@Crrent a nobil e phone includes a radio frequency
[0010} an&oei anethertemmdm@pm epmagmicatiomappaeiisgndiudescpredicjeqadneyreirpuit configured to

operd & Araib g“lleﬁlﬁllcygfggﬁeﬁ@h A} 1teﬁ 'pfo@ééélﬁg Sﬂﬁpbcﬁgle& R thd'Rdib %@(iugncy circuit. The
requency transcel ver.. gl tal rOCGSSl % circuit

it pRopaERGS Y P # i %Pgﬂ%:‘fﬂf%ff"flf BEI7 FAPAIIER] FPER Aopepling tmime of
systeﬁlloﬁadlo&l (ﬂﬁh@ aSsht&ﬂHﬁnrnfbHé d)de)geritioﬁTbﬂt@s RH cilsyi6 tuelr seped thikibgOiirsuit configured to
prov1ger 818 s&nF1 ]¥nlﬁ Exmm%‘ oP sygtgng S)r ggtfao?l ror:c%; h%ctlgec uoc{ aof operation of the radio

frequemmf:lrcglur ed to provide tinmed signals controlling timng
[001323 tu.g? & aéoc{: 28 d bk lb1ﬂ: acgrlre] éﬂ%ﬁl{lés gﬁgcfgog € ueggy iJ['aas(Sf_;ﬁxbe]r that operates on a
radiol ﬁﬁqy@ty sigrelt lmelra élﬁiiﬁbd'ron@m& cirguit ecrmigﬁ |t<l:ﬁ'P|f€ﬂﬁP ﬁww&ﬂfwcewer The radio

frequL:I{&9 h%&ﬁlexaana ﬁlg h% itd] Bl%géés%{écafcu‘fﬂafeqwngatéa%f Isilgié ﬁ@gﬁﬂ@d circuit chip. The digital
operate on radi o freq uencl:% and a digita

procop MRSt AGPE1 § B H TP HEAE PROKT 5 S HEgoling iming of systom
operé'ﬁbﬁs(‘ddhﬁg a shiowli @bdeaf oﬁ&dﬁﬁxﬁ&ﬁthd’lgdlﬁ Iﬁreqlidhdy tﬂaﬁkeénbtdaﬁd asecond t1m1ng circuit

consel b B Rl e SR R Bl by g v o
the ragliosegieckywanspab@de of oper ati on of the RF circuit, and a

[001?? ; (r:: glfég}oésg'éﬁc?%ﬁlqhghctge fimcﬁona{\ty gl gd a%bgvee% ale/s? d clog%ére S uri ng

an active node of operation of the radlo frequency

circuit. [0011] jRm¥ipEscripIONCICrEEDRAMINGSL, a

mobi | e phone includes a radio frequency transceiver
[0013hat Fispe rikustestes o meraralized| blockidiagtymenie yonsiugination ameratys including an RF front-end
cucughtgfatd@m@;&g‘sgjggsdn@gt circuit coupled to the radio

frequency transceiver. The radi o frequency transceiver

and the digital processing circuit are fabricated on a

single integrated circuit chip. The digital processing

circuit includes a first timng circuit configured to

provide timed signals controlling timng of system
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operations during a shutdown node of operation of the
radi o frequency transceiver, and a second tim ng
wa@eoed4s81confi gured to provide tined signals PCT/US2005/023043
controlling timng of system operations during an
[0014Ft | ViE. Duibhetragh 2 G@eX atehts tha0dccir iea canthivoicition gerentmy according to time domain
lsolattranscel ver. [0012] Methods to acconplish the
fnct i onal | ty described above are al'so discl osed.
[001BRI EFGDES@RKaRF la @ cO-iagikdf oDRAMNGS of @0iir@lemexitagion ¢f circuitry within a digital
.ates a generalized bl ock diagramof a
pmces;ﬂl légrl]ll[catl on apparatus including an RF front-end
[0016] r CHIG 4 éingratas ahegyietca bf qpeatreseia m:gm(tlmplomt @nd[a@MﬂinerIﬁhlG 2
(001g} i E5ETaR &R ar PRt T R el b kg e
[0018]5 ol aIG. 6 NlustfaOdet]ls #flausitidnsi bleﬂwblﬁtarsmﬁckm anod of ekREki gt aadran active mode of
cu an. exanpl e of an inplenentation of circuitry wthin
di'gital processing circuit. [0016] FIG 4
[0019] | UBIG:, Atilstrages SiEcptiemn @erfapheddip esmbse 0B eaécutionpfia ansfeAteRF-unit instruction
in ons” btodag an RF tinmer unit. [0017] FIG 5 illustrates
detai s of one enbodi ment of a main timer unit and an
[OOZIRF t FId. 8 lustaiet a tinhiQd)dE 8 frarfsfeGif chtrol fomnsitnnadit teer ehitti@an| RE tmfer unit.
ansj tions betweenash n circ
1002, 3" e b B B o e S T R B e fmer wnic
0022} | USsiiniiedne ﬁv&ﬂ&i iadub@pibleRE Vakious Im)dlfibdﬁoﬂs eMMEERivE DrodIspecific embodiments

are slgo:x(?%gm | Ocﬁ{axamf)% 6]2% ErSf ) a.%P ar %Fbegnpdesc léegsggetéﬁt it Olﬂ)ufd;ge un%erstood however,

that dravéings ﬁxﬂrdetaxted d@mtpno)d thefrcvtmm Bot imgeinded tq limgt theinyeption o thfmaRFular form disclosed,
but o§1 Itl{y%[) m{'eg&)c% %%o 5\169111 &od‘iﬂclltkgﬁst E(ﬁl{vgléntsaanti 'aft@nﬁgveg i‘allﬁg within the spirit

rans contr rom an tiner unit to a main
and $¢Pﬁe$thqm¢sfn.tm[’@9@21]i d‘\ﬁﬂ?qbé”lteﬁ@eﬁlqﬁ‘?/@ﬁ’?f on is susceptible
to various nodifications and alternative forns,
speci fic enbodi nents f exarrpl e in
the drawi ngs and are ﬁgf‘éﬁﬁ%w&ﬁn detail. It
[0023pOUlres. hambthees §Jn&€l£ied hewaMgim oﬂahﬁﬁqmﬁiﬁ(aﬁbnrhgﬁaraaﬁ @00 including an RF front-
end %rﬁltgta 1:({\?;%1}?? ? g {l g&{ %gce%sl&g rcsgu(% 1% z?sor 0% ! %n%nsduesgr te(:)rgllcelts %cfudmg a display

Telrar nal scrose
122, taHeyrmd 184, ar nyicroptose 126y emit 4 ensakiers 138omayoheeqoupdéd| to digital processmg circuit 120,

depeﬁ@r%l F)bnctﬁiég%’apﬁﬂwo}( 911 &B&ﬁm&ﬂ&l a?%]atra%fs Rad &n\{% dé‘sﬁ’édl fiuﬂ@onahty An antenna

spirit and scope of resent invention
130 fyglsgeform aeprlsg tor R frenspeshdredt PPl PEETHEL PSR el time event

contl{oﬁ@aﬁ@CHﬁforlodnjoﬂmﬁrﬁﬁé&Sarﬁugﬁs%ﬂf@l:ﬂtsz ed bl ock di agram
of a conmmuni cation ag(gar atus 100 | ncl udi ng an RF
[0024] o (Cepprunsation apparafup Jéﬂlﬁfh@Hvet%vagm&lveﬁe]leﬁ exaqeﬁ)le%lgcgqgnfgr example, mobile

and é‘eilﬁléi‘%&ne h2AsetsABacE RS inacMad (MIMS coiSinichtioh @étivake®.g., wireless communications

for Vilgglg udi n Sa)‘asg ggélg(g g’i‘}’ %ée%h(g%ogg)ﬁ Qn%set fon.égutreg fcg'}célllru{ogg*he%? Femergency response
serv1pﬂ’) o5 asls asrt@wms lemmloﬁed Mergm.pmmlwg supb 003G, Iyetellip eerirfunisations, and the like.

péoknﬁl@ﬁﬂf‘aﬁ&l W ﬂia? %ﬁh@%&%ﬁ&tﬂ&n&%{ %dtrahgnﬁssmn functionality, or

esired ftuncti ona Ity. antenna 130 is S0 shown
bothé@uﬁFéﬁﬂS‘teﬁﬂFﬁm"Fqﬂé‘ﬁY) end circuit 110. Digital

ocC e em| specific communicatio:
[OOﬁ(lnt ?E%Flnﬂlgcagéﬂ a%%:&tusllgg P @hﬁ]g%r d i ﬁ@i Eﬂt%ﬁe cﬁ\ﬁ% pecifi cation

for controlling timng
protapalp jop gfandagss e Aesisele nfa exqrapep in vaee‘fﬁﬁmbpfelaf%wmaﬂaﬂsﬁﬁa% grparatus 100 may
imp 13&% th&Globdl Sﬁsteﬁl&.t)ﬂ M6bile CoMiaiinic@tibhs (WSVE ls@sdard(By P@®8al Communications Service

(PC%% %_l?]rgglt @g D}%ﬁ% ﬁe]ﬁzaar{gg It g:{?ggl gng?{/%%j &enerall‘ﬂaamt aqlork%mce (GPRS) standard,

and/sretheNBitlused Gemgral Pavket Radis Sevioerstandard e(E1G@R§), Whlch may also be referred to as the
Enhanced Data for GSM Evolution (EDGE) standard, among others.
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for vendi ng machi nes), so-called "911 phones" (a
nmobi | e handset configured for calling the 911
wee®sgenty response service), as well as devi CBGI/US2005/023043
enpl oyed in emerging applications such as 3G
[002§ht elRFiftoet-de rinauit | 1¢@ tuap A prdinglsl itidhde kirduiry té\progide khe RF reception capability
and/o F)I!l gﬂa@%afna&ng %mg‘%negp ]ppcregcy &nqgit 0 IL%%% 0(910 rt a received RF
unctlona transm ssion functionality, ot h
s1gnat to b@sebanchqmd{oy Wg@ft@@pselpaaﬁ sgnabieaRy Qrayynnss[ogogg P‘ont-end clrcu1t 110 may employ

any J£@ WEHJ:B!' & @fch@&u@sp@a rcﬂiuﬂ%oﬁ@@atﬂﬁé{ sRE af @R fekaﬂiflfe edwiOreceiver 01rcu1try, direct-
nent .on ecific .comruni catj o

n_pr
coms P o G e BT PR B BTy P00 PP ek foop (OPLL)
transpittyodeuirenissiedredTRINrana¢nd oincudt P pmat additich@iy emplpy b fopl reiveaiplifier (LNA) for
amplff}t}]% agR@ Q%Lal &é&eﬁ R ztngﬁna'\@(p !nld%r gpmﬁﬁp%ﬁérlf&%pl(ﬁgw Cms'snal to be transmitted

st andar d Per sonal Communi cati ons Service
from gpterg 430 Int qlf@mﬁvg ppbodiments,| thy pevergpaplifivh papdbsproyidgtherigg! to RF front-end
circudt N, GEneraI Packet Radi o Service (GPRS) standard,

? d/ or the Enhanced General Packet Radi o Service
[0024} o Bigite} RresespRSICut 120 PRy RIGVidsl & Barisl $fetemply Ripressie fgnctions, as desired,
includl@bﬁbbﬁmmoﬁﬁﬁya HoP lexdmphd] B¢l pidc@sing ERHE) 205 a1 8@ Edhfigured to perform
ﬁlteru: %’C o %Lglen{o%ulgtog ﬁdglé“"g IEP%HU Iccfdtm)ge egod?nlg &lr'lr%}%uogi %%d/%ﬁ}énal scaling. In addition,
digitgl @mpsmg)mrcglapabmhy pgrfogm other difRl proaaqsm fogdtions, such as implementation of the

comnﬁﬂﬁ%hlﬂr(ttycol bk O/ of pystels] JERer Ifd gﬁﬁraﬁ@ﬂdangl JpSﬁUaﬁong'lol“o perform such
own- convert, a received RF sighal to baseband

functlgp%l;yoﬁhglabpr%ﬁ% Flfcu]é 1%)&@@{55%6 \éap@ﬁ &pecifig)piropifry, such as a software programmable
MCu :{na/BﬁDSES S¢ @1l as Rl'_vaﬁé’ty)blﬁ sp&ifid pamphexun dircuitd QucHBY mEHRY EtrélRY, direct memory

acces& OMS:; |ﬁoleﬁ S haradr chi gc%eclgrgtérgs vgine clo%e '8708‘%,?2 S| IQC(?De%Cé VgPRTs (universal
asynobfop@s) reeeiyer trehsmét@t’s)c mdvewsmt@ﬁwer @@etry/ eThemhmmftdrgyal pelicessiog hardware (and

ﬁrm%kGMee i hn@lﬁde(ﬁ ﬁé}éﬁ'ﬁstgne{he Cdeé'l%u.l«n{dr yerfo ec1ﬁcat10ns for a given desired
fset - phase | ocked transmtter circuitry,

'mpl%ﬂf&f@%u%laaywﬁmaﬁbod@wt te an@ementllo may additional |y

[OOZEEpl Won@ eﬁlﬁéﬁhﬁéﬁd RE sRhd {il8F 110 IzMgJaP?ro&E@g'cfr%ﬁtqgo ALY be integrated on
recei Ved at antenna or a %OV\BT

the sa&r?ﬁvt?grﬂtegrcm& dicipyl T4 spiveg interieregh and thus aqsempedsis &igh perogmance functionality,
comutuhidiHoa B}Sp&lﬁfﬂﬁ I(i)?xﬁay ﬂnfile]ﬂént & fisddiquy xfepriadd QCkis N8 ldSmait RGlation, or TDL. FIG. 2

1Husﬂ,rg{r%%elg] %elz cztne‘tgenésl tfrlag oceyr 1{ i(ulml B%%Ix}%%%a Xi(ﬁ)racc&;dugg% EP?]&omam isolation. Broadly
spealrigy wigialterdefi G avenys tpheldcel sachveawitat: RF aéceiog pattanprisoased signal processing,
The syM&HE Lrl'agé’@ in tfe tﬂ%‘ &&ﬁlon opﬁ:zlan Esﬂ)g agﬁrﬁ@%ﬁ] Eﬁe signal progessing . a%t1v1t1es S0 as to

unctionality, For exanple gi tal processing circdi

avoidiop Eydlﬁaﬁylteﬁférex&:é heft\ivegﬁ e BF {I@nt—ﬁgir qrﬁlflt,ﬁl@ fltht]@rdigﬁﬁ processmg circuit 120.

[002@]E Ci Kggﬂo%m Fi® QUL AHnduiBatio &}35}%’4 l%b 'eﬁﬂoys G ?ﬂfaﬁ& of timeslots 210A-210F, and so
coding, correfation and/or sig sca

on. B&aigtlﬁl“otﬁneslef? §1¥aR195 Bd 24 g fEf’Fl?f‘élén |°1f°ui2c1)0 W@yre&e‘fef?@r fignals, process the
recei@tl h@ﬁalsd bl stodd th FeRle.S sutrs@luéﬂtm,amhﬁgmsgnamﬂ&bksﬁ@ t]meslots 21013 210D and 210F,

respecn%)f gd?g%%gnao%:esswg cn?mtullgg 1rna3i 9%%1 nig a'% Pr(c))geﬁapmggﬁgs on the storeg results.
[0038Pp! AG@bdticIS durib@ Rmaﬁﬁeabtmmc mobum Li0BNRF ﬁBﬂt-sendeh@iut All0 may transmit RF

mgnafg o[‘fu? S5 t[]].lg mC (lier c\fuo eratlon d alC rocesesmv %ml lfls 21 A 1 gital processing
cor 'Y ch B¢ ‘?T ?1 B Eor antan! e 4Poft
cncuilDQO ped@'mvmzﬂal Beceging éwkse)tlyﬂpmfda@ e oice, dpa) andiswrea Ithe results. Subsequently,

dunnng? ﬁﬂésfogs 2§M9&Bd Qﬁ)E%!EQJn%W @Ptﬁ{)ﬁlell@cru%ult lqb &Sﬁeﬁﬁiﬁf’fﬁf &f)erauons on the stored
access (DMA) controllers, hardware accel erators, volce

resulty §fe FragBiE OB TOBY[TBDERSS tyamsryifn g KF (Sieatlv et &l bey despiibRG Gpsbelow, in one
emboB@GRRTEC 150 idcvafigutdd e @herat@ﬁiéhshﬂ& @ned siph&l§ b 36 olatahidiléhd Helween timeslots.
31fe choi ce of digital &foce33|n har dwar e (and
[003d)  fids myedhat véare@dms P 1 Enetifie AP OERb e R mtdrféwla'@svsgﬁ communication
apparaii€l mpe Febvenamt Gansip eirinfithadsiyp BS dekiond. avgh Ca@RAndhBS héwrsler, the system either
i npl enentation, and nay vary from enbodi nent to
enbodi nent. [0028] In one enbedi nent, RF front-end
circuit 110 and digital processing circuit 120 may be
integrated on the sane integrated circuit die 140. To
reduce interference and thus acconmodat e hi gh
perfornance functlonallty, connunlcatlon apparatus 100

oy e - a oy
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illustrates a set of events that occur in
comruni cati on apparatus 100 according to tine domain
WO s@bavison. Broadly speaking, two alternative BPUBTS205/023043
take place in such a system RF reception or
transngits 53 13 gchﬁ:s signgly dgqng A o0 p@?éggersw 216t él(gygw@mtc For example, a GSM-

compﬂint’ EY81ga Sor |aﬁpafatu€'ﬁsu&}:hﬁ Rﬁoﬁil@ Qﬁ@hd)r@ Mha® Eorﬁﬂh@snﬁm BSIGON specifications, either

recelsto or érxallasof 1]tse RF gi?n% ab%hoene %r %IF #alg?t eSSI g'%c}c R eﬁFlF\;’eg_ne ?o(t)s quA, 210C, 210E,
etc. front- end circuit 110 and the dlgltal proceSS|ng

rc ni cat : .
[003§p afrfl s frd 1:@8!1 %l?oys ¢ SB smag?l:in )t}1 8?11& of W%'egfﬂ yrations, as esired. RF time-
slots @mAa\@ll@Fqualah@ﬂne oo @n.to BeponmodaRFa tvidepstiay of Qifsﬁlﬁry $4613, protocols, and
wamgggmz;ggmng front-end circuit 110 may receive RF

nals process the received signals, and store the
[003$]es uSimdarly Shsigselpeasespige timpeplitsrapy ding wiadilaer dissanisi dveptions, as desired. Bach of

s1gnaltﬁrdE€s§1L1Q tithe-130 Bi10B2 1A bb, a3M@r, 240 Fnay’ BSRE CsH'eYa@ loder %@Al&t@ br time divisions,
?roce sing circuit 120 may orm-si gnal E?oce33|n

depenfiRg R H SO SEoPhd G prom P S P (o partioutar ciroiy
and tedlhﬂb]ogggus%: Fot dxesple b SigidLfkAcessthi (ﬁfﬁe-@lﬂﬁna& Idfde dberdl ﬁlﬁé’lﬂotﬁ Rélh a portion or a

partlcgllnr J‘&Hlu of (]1%1911 rg}?}\éssmg %1'?150 ac%Erelg HI%Pegsmlsé si a?sudsuﬁn ope or more otf the time-slots.

ocessi n I Mes
[003411 0 Brainglledd Bine dbn@intlmlatlm dngﬁﬂ;ﬁdoﬁgsmglcfr@ltllm kA be pﬁéeﬁﬁﬁ d@Butdown mode
of op%hta)ﬁ Q’&Lhexp £noﬁl$§§1!esﬂ>g c e%g'es 1l Ivgﬁgﬁjg g%o is (1% %y’ln 8ne emqiodﬂn_igxt during the

a), and stores t e resul’ts sequen
shutdqwypeode effopergtipo.@ %S@Mmgnaeweemg\wemycessﬂe cfrquis 20 aemttisabled or inhibited.

MoreCstE&ﬂéh]Iy, Qﬂ-@sﬂﬁ&iﬁh@ﬁ&ﬁl%ﬂb RniQb&kat VNS cﬁ‘aut;yh for §;€aﬁlpﬁ dthe clock signal or
es conversion) and transm

resul i
sgmlp i U st oS s 1 4580 S NHGH KB QU oo gt iy
Accordingig dhendigital rEGE&iné.ﬁfdult BOcangrésertis el ddt:Owig@riewidlc @e RF front—end circuit 110 is
ac’uvepr 8&33%1%' 243 Er ggng 1?&11%”@6 ﬁas 08 é% c{{f]sorlfcelt)tl&g %rs ! In%?s?on % anqﬁ? timeslot has

nesl ot's. epending o
eﬂded%. ﬁ@éhlﬁcioﬁm o digital P@?ee%gwemtd?%mayatiq dlsmnhml@d tyrrgrengbling | the clock signal or

signal§: Qﬁ@ﬁhﬂﬂ)r@&gsing Bpeflbia E)@Ihb‘ §atar@%r tﬁeﬁ Q&hﬁﬁ% o%gimt-n{c@ rWHlstabhng the clock or clocks
si.mul t aneousl re commonl however,

in digig BrOgSS eSO 1%@1‘5}?‘{%35 mt eP% °1§>P1@ Hisactye (‘reecS?%Fl\ﬂé%°ré‘ia’§ﬁ’§Pl¥) the amount
of digitalrriolg arinusap@ions signhls bii theRB bl Sf 2deded, ma 13 CedueliOfhus ®bofumodating high
pa&ﬁﬁ&mexanple a GSMconpl i ant system or apparatus, such

a nobile tel ephone that conplies with the GSM
[003S]peclit isi oed itendthovgh FiteR degaethy gRraton bfrtoe B HrdnSerifcircuit 110 and the digital

proces%#ng %%L;i? lirggas ey {S?\[e fYﬁ% ’&ethgg g%ga%%n% BE% %éttb\é ImtuF\e)l %ré Ilus‘qJF e(’E.lrenerally, it may be
desirabl fotrpihupe qx eninimizq thesamopnht of qREap bpfwees It toperationy ofia\RE ﬁOhfeené arpelt 110 and the

d1g1tap§rocdésfn£ @ﬁc%ﬂ‘ t12(13I %@Eﬂd&@ Sn 2 ASmdLSH ks, nRfevl: BB &ltl%t &)eﬂm of RF front-end
s sQ.as.to acconmpdate a w de

cuculbldb/ End g eag Protelssrmé 8? th é}ilyns o§91§1faéﬂ:gcessiﬁng 61fcalé 80§nay aYﬁ;Hap to a certain extent.

[0036]Pecit fs'aféahd)t&nﬁat iPBmél R inh®A embJIDRAE, 15 sHhtlAn mbde SEbital processing circuit
120Hﬁ¥%3 £ SSIn time-s| ots my have sim./lar or

)(ﬁagiu} oart| ?ast agtl%gfi t}ixeé:gcuﬂﬁéﬁhe hg}d inactive or to be otherwise inhibited
using suhgnahmcpnes)(d:es@hen thart byndsabling b slodk]idBai(sP1 O, exatidpl-powt Biay be removed from
partic V S Iq:rg) él%ﬁé{ ﬁ%ggss g&:%gxtlt 1t26 r&gﬂfe%vllsgh pagop% %r r%ngErncucultts ma%be disabled (e.g.,
through rap exsbls |mpafhd¥nmdd1§<rngﬁ &| nojgd 6@@9@@3 neytione ofthé djgitab pragesking loizcuit 120, such as
dynan@@ﬁ&ﬂo%“ hﬁ}r reﬁéu'i &H{/et cﬁlﬂngaﬁ’é‘%hﬁtm %lié)(gé/ théccﬁ'gmtryl: of Big el ?rGRISsﬁag circuitry 120

a SI ces Elg ti.nme-sl ot may i ncl ude ‘severa
isa

nmybfp%%igﬁﬂF d %8&?@ﬂﬁd@¥m%mﬁﬁP?W@UF§F circuit of

[003-i gith QJldﬂfBﬁ Q)Qﬁl%ﬁéléﬁﬂnt@ bl &éﬁhl%lgﬂazpro&%ﬂg‘éﬁéu}f 18, REES o 'ﬁﬁy also be a source of
one or. nore of the_tjne- slots

S durin

mterfe’feag"i ﬁfﬂ Iﬂ‘ﬁ'earﬁlf’er% Prigpash i ngforeeien of 8R  frogtegd cixgut dﬂ&)c@%% iy gprther reduce
interfegdneecwhiile RE BOntamcirgt 100 R @@ ide, iinona eﬁiﬂivdtnﬂﬁ):wrpoﬂﬁ&d(ﬂ" ROEC 150 may also be placed

operation when an RF tineslot conmences (Le., when the

radio is active). In one enbodi ment, during the

shut down node of operation, a clock signal or signals

within digital processing circuit 120 are di sabl ed or

i nhibited. More specifically, by using static netal

oxi de sem conductor (MOS) circuitry, for exanple the
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Accordingly, the digital processing circuit 120 can
preserve the data within it while the RF front-end
w@Re0e04811110 i s active. Once the RF front-end BCT/UBI005/023043
110 has conpleted its reception or transm ssion (e.qg.
in a shdqRm modprefsiperptiqnalsringrparindy of RifretigtyuMers wirtisnsde fpne embodiment RTEC 150

may ngaetaa;halp (RGAHE iafla Spir@ RE 1indOudiBiiiat RR BilBERRLPIIAM th¥ontrol timing of

-en IJn t he . or signals. Digital. .
Syster F‘é%*é?g gsr ‘gﬁﬁ% GRE™S ﬁ]%[]ﬁi g Pt ‘ﬁ*ﬁ’a’et“ﬁeélﬁ" g"é‘ﬁi?lutﬁ’d‘@ of pelected system
eventso;vlﬁtelﬂ@enanBymdl wald plangd frhe sigkdowk node. Fhuthek detdils rﬁ'argmg ajpects of specific
embo%%&%ﬁhﬁ@ Ed LEMbdiged pGowini 1 € RE front-end circuit 110
recelving or transmtting), the anount
[0038I dFIgii Baﬂusnaessae caamablet dfLes iplemdnttia oficgevdtyswiditin ¢reespd@fic embodiment of

dlgltapﬁ'gg:ssglfg circ!MtQE@ ﬁltthergﬁ%oﬁﬁenf &%’@ %ddlgl{aﬁ‘hl&:eéﬁ am Ep%tlﬂcﬁges a DSP subsection
n0¢qﬁ&U performance. [0035] Is noted that although

Ewﬂﬁﬁﬁ%?§”9ﬁ@13beratlon of the RF front-end

[00391 rcui bhowi, Cdbdeditn gioghat.y%chﬂé 45 553 %bl@glfécﬁlﬁkﬁ fo at 28o@Red memory 314,
ternative events, hesé oper at i ons _need not be

Variops, P8, peripheaal dpvicss 91 m@éﬁ Spuplepl o DRR copg 912 faropedgnf giypere pyges 316. In one

’emboﬂﬁﬁht,CBSR)jSenﬁhefhﬂsl’HlZ exay hlﬂuc&l’lithdfdlt;vaz@ facoemafof apadacbt(vmm t RReive buffer, and a

transrgllpg elt IP 1§ nc%ed t{latt] Ele specitic i umL?r a.li CI | thar%llcp vices prowdeed r3{;%1:]:nn DSP subsection

processing circul on‘a nu

310 ngify vairaéetpmdslg uppo e venlicatipings wald b tbf’ede@pé ﬁlattnomhty@ﬁd IRFformance.

0040 OHMENGELLEULS bl A0 AL ZPLAGESS N BRELANL NP 354, Various
ot digital processing &hrcu to

periphreals indlyding 2 D&f confrdi@3HP andtan Préeneﬂl stgnmcoe@olleh?éﬁ alle ml_losvga pewpled to MCU 352

throu@l &1% foh ﬁ%ﬂe%@se? 540 QidmﬁSHaﬁMCU Ii)@nﬁ&!&'lg VR FRELS sidbm géugle& %I bus 360. In one

cessing circuit 120 nmay be inpl enented by cau5|T§
e RSP ] BRSPS P cPoB B (LA el tme lock,
a keyﬁe{d IiFQanb én @iel )t YnS6llet. IThis hitddaitht WisibudQlt@iiaiey petighelals | krﬂjd&%rowded as desired,
dependmg n%ﬂn(%her}iesrueé Rmctlona 1B/dfn goqn%$g<giu?en%| orcel)<<21n?pleg ﬁ?‘l’ié ?90 niay 1tse{f be implemented
as andIGensiivhespl devichi n d| gital processing cir cw t 120
[004?L K eVA\f hoi% Hltefrtlace%ﬁa Is %gtﬁ%r Oévg%foE gil {)l%lln(rxf Hn tc cgtlons gjetweer%ﬁdsubsechon 310
and NyGHY sfdsepthpat%@, oﬁcmexpmpltm@qs' 389 s tslm\zm dwgleﬂ tol extpmd@@glslrynglﬂoﬂer 358. External

mem&s, B§Hhdy ch@fhise, ShCRant, sﬂmmrﬁagh @BPMM  anlBYotheE BBds f AGhdry €1t is noted that
during 't he shut down nod he circuitry

of
variogs ag]filltlglqa ﬁ(ttf‘ﬁttaé gcgrfpﬁlg‘j:nté i(Bog Ehoml g,u ﬁ.IEO?’)nIﬁ%Y t[’ié’oﬁ’éeflttf’ &g}t%} processing circuit 120
inclu@ifp\Vet eaEmple\Wkeypad, 8 ailbllachnd Gierfhda lirbd shehch StV cartl@tct he

grutdovvn node) . [0037] .In_addition to other EI enent s o

[0043} " o Pgrneatperatiogn RSP ﬁ‘t‘béiflé%’s? g Rresgst datp Jgeervedr from fpTopggpd cireuit 110
throughl S1@cebe barfes mundee aJﬁ(fng DRP periblet AN A 2 ]D$Pai1bs&’ﬂ1yn Hd\vey Blekige provide processed
data J:?npraCt ttbh elﬁ IP ec:: e opferﬁq%'éra% FIYAR: (h;igkp Vs\hﬂl%%l E&n%ﬁ(%d o JRQ “front-end circuit 110
througly @dﬂgﬁaéfmhnelpg equqﬂell@@CD SAngiberi RAF, pefipheghsuclessian dirdie RPDEC may receive an
audloos%hm'ﬁgﬂl aﬁfextggﬁgm’l-gbgomy pr@tl’l&\boan Q@dup Ll%ﬁgg b Bpedicer ! hddode \ﬁﬂ)lementatlons other

operation during periods o F activity.
DSP B%Pﬁr%iﬂ“%i‘r ’¢, harfhyareypreelesaids Y REiRr Keriees 1‘1"’55"%@“3} ?ﬂeﬁ’&% ﬁ‘&‘mﬂs such as,
for exiple, fltediiR| detifbbtion Afdulatios ajembdilaGorboding Medodi#) icbrreladfiat an@/bisignal scaling, as
deSlrcdollectlvely enpl oyed to control timng of system
Bvent s. During periods of RF activity, the RF tinmer

[0043]“ t Iﬂmy el dRAAIMCU sttRétisnds0 sl pravitgd Dfperseh aigh@&vﬂybﬁk@mg functionality.
For exarr]n&) dm ont\al\h n{g%gm}taﬁon W[Psu%se%}?m ]3 m t 5}0%189 hlgc onahé/ tc% sglp%){t the communication
protogqh establf sl @erihoesbhveninestadsf aRIEEbES @reatp@b'pr M@pd@l!sett@hd\ﬁﬂ may additionally
mpl&&ﬁ)cei&]srff 4sGueiBas JnlMﬁi (Iﬁ’tﬁ:\%c]ﬁﬁ &éﬁ@laﬁd Qltly fidvide an execution environment for

i npl ementation of circuit hi n one_specif]j
applicaiipis AR £ BT YRy ITP%IFOW%%fIFﬁ% 3P by Yfé’esebar"h cifepipof, for example, a

enbodi ment of FIG 3, digital processing circuit 120

i ncludes a DSP subsection 310, an MCU section 350, and

RTEC 150. [0039] As shown, DSE subsection 310 nay

i nclude a DSP core 312 coupled to an associ ated nenory

314. Various DSP peripheral devices 317 nay be coupl ed

to DSP core 312 through one or nore buses 316. In one
enbodlnent DSP perlpherals 317 may |nclude a hardmare

S o o, Py o 1T rc
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transmt buffer. It is noted that the specific nunber
and types of peripheral devices provided wthin DSP
wagadpsmesion 310 may vary dependi ng upon the appCT/U81008023043

as well as the desired functionality and perfornmance.
mobile felepbyne pes/praptdee e £ e ogberinent digid Progersingoircpip i3 iggloments both the GSM
comn@@idftioR Slankifrd & well ISNE GPREhndlRAIOr y 354. Vari ous

heral s including a DVA controller 356 and an

(0043}, ¢

Pt heB oy ISon P BI 6 Pes g 30 o £ tppregt 8- During operation,
RTEMB0 ndiihirds la k3téhinG ﬂﬂueﬁhat [E@irﬁhrhhﬂ&&@lﬂ&ﬁﬁhse sitiehl Withavhach c&ﬁﬁmca‘uon system
100 <F G IuBca?es ?Pi(/)l %m3 ?‘nrlte?a 2 :’Ilr ! %rcoﬁéur\/\ég ?Cé%rlil@ol %d tgooé tg}ll'lsi.sem events during signal-

hera nmay inc
Proceéﬁmg\?lélpslms (Sa@hyﬁﬁ éWBo?ﬂ@D@ndr BORFET- 2}, prdriSTtintet wnit 391116@'5)3 configured to control

the tif@@lof kB eGdnl (akmngq{ﬁ(tﬁﬁ(m (bleF as ﬁ@ﬂ ABC apH AOEYRL described in greater detail
controller. d§y£s noted .t hat various alternative

belovp dhe; yfrsP APirenify b ¥ fieotpr adtne ofstimraloty HAT el fcpontrolled by signals
generkpdby hdhetike sihit 812 dhdIRE timemnait Ba3y To feﬂucﬁ Griteefendd GetivesR e RF circuitry and the

o i SETOA B, 5580 T S, LTI 54830 o

FIG. B, pt iepﬁé p p@lﬁ@mf tegircuiisciorhvodt atmanvgtm@,eo n«mmﬂ esahqabmisduba Bske:ne-slots (Other
circuiPRYithit Qﬁﬁ@ltﬂr&gsm%é- CrAdodVish Sibsesdbian du?’ﬁé) RF Athe §15%s &5 NRYcribed eartier. )

80 i's shown coupl ed to external nenor
Durig Gy PP heB g et P oo P Bl S0 s SO provigin timed sigosl
uwdexamphﬁm@SRQMbmkkﬁsh EEPROM and/ or other types of

nmory. |t is noted that vari ous addltlonal extern
[0043F TR atiosk st kit S ppHfens oy miin s Al G PR ner wnit 303 during
succeshivg ipbidtlds pf Ogrelsgrbdagying iahd BF hctﬂzﬁ}o MainCtinibel ufii€) 302f dhageX @i 6f system events

durin% si ?r%y B%(g(je‘ssm% pg%c%lgl &ydﬂlovﬁlnﬂ F‘I@ t4e l;l%ol%o nmgl%[gg of § ugrg)d aof gﬁnl\aﬂgﬂrﬁcessmg (410),

oper a BEEct T O

durmzmywlp% @@%@nddwat e esemv@@, dopteghs mznsfeﬁreﬁfronemeﬁn ¢imerowit 802 to RF timer unit

303, dnd Qlahl't‘lfn@ﬂ«iﬁm 362 i @eBlcd Dok f RFiod wieh RE ﬁ%@ﬁ%ﬂ&;@% 1s active (420), main timer
? heg L é ) DSP subsection 310 may i kKew

wnit 337 P WIS R it SO Borges B o 5T PR e e end of a period

of REamtivity, EPtipe runip BEY i bgin3habled \ahd Gblﬁtr(bIS’ortti&&[g sgmy@yxﬂ@h based back to main

timer I?Iﬁt gd’Z%ttﬁe J{l%x%vg g’%la{ ]fr%c]e%m%l%{gl%g gé{}())a ﬁmjth | c}e?aﬂs mg 001%%1 of system event

converter eral suc
timing,pjicthadn {OEDIET 3Afgnd RE i vait 303 amrmveie‘tlpegl‘rfal from an

[0048{;t e{( QSaLote%H'n tQ'QJ?oQIQ %%;i(?ermegtgt%}{ltgﬁm %%J)ﬁi)e us %)n Hablt Snaft timer unit 302 in

tati1on
differppé embefépetiss Sl@ﬁ%r@dhe §CWQ§V@FCQb%ic@eYeefoatdmbllnaythgeqofnmnwts of digital

proce¥sh | cRtkS 1|2@V!5‘o!r @)\éﬁﬁ)lesﬁlg&ﬁé erfo@MERS bRRek it lule@BS nBtACiineASnit 302 may be

ter i mation, nodul atjon,
dalyd o AL a?i?%tba gl i GTOUER PRI GRS Wyt need be disabled or
inhibigeid girinle perdds oNREF, activity; diesis r teechircyitd0of Bhin ifhe0m@ 3ENH e pRMMIlY powered down,
dwﬂﬁﬁ%ﬁﬁﬂ&%@&k Qw§?%mks provided to perform higher-leve

ocessl ng nct onallty For exanple, in one
[004’17}'rpl Hinie et wdiB02 MRURE vibsewiti 305 m3H Be mipjenpiited/intievariety of ways in different
embo!‘u tuQ[ﬁ P Q%l ér%b\éd Qnt SH| \pno [nt FIE}hs asa%{r[ﬂﬂé}' t30? %e%tag %xecutlon it 520, an

ck an ouse eepi ng s as describ
msﬂuﬁf@é viPsad]. ynd animebasetssetentt b R SBer unih §03dubdiides agprand qrecution unit 560, a second

instrubtibR kBB antl RER6 {138 EE:sSdd6er 380, ﬁﬂhJM\Abodlment main timer unit 302 and RF timer unit
machj ne- |nterface and provi de an executi gn

303 ey P! %mgcoéfysfsqﬁ S TSRS 1 HEFRSOR fapsfions. Execution i
520 mhfree epablel of erteattingstiibtiohd fom SfitHistratitody afl RasBaRE560 may be capable of
execuﬁrrlé%r ﬁéﬁlugtlogsf gcr)]lIex %re o)ﬁg %ll’l%%lona%{) t§u%heil tuseer %‘0 gonlen élglc Iu%sl(;:nﬁ:tl?ns to control the
operati(pf imes| timeewtits3 0B erdhRE firaer @M‘E Gtrmmwelaﬁ feniblsmephah&mdo swpport a range of
functh‘aildy uﬁ&ff&raﬁ %a&kﬁ QQ@Jeﬂ In 5091@ %Alﬂ)odmﬁts Rﬂ-eEﬁ;st]aﬁ@ seBdnd Eﬂs&cﬁou sets may

% udes timer upnit 302 and RF tinmer unjt
m°1ud§ s ‘mftf“ﬁt{j’n%tﬁ é?namte&ﬁpts P °i‘5‘6’nﬂ‘&|°ﬁfhafhﬁ’éal RO gippt, such as an MCU
time value that is synchronized with a base station
wi th which comruni cation syst®m 100 comuni cates. Min
timer unit 302 may be configured to control timng of
system events during signal processing time-slots (such
as 210B, 210D and 210F in FIG 2), and RF tinmer unit
303 may be configured to control
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the timng of systemevents during RF tine-slots (such
as 210A, 210C and 210E). As described in greater
waledoaiob4sbbel ow, the precise timng of the startPemusIds/023043
ending of tine-slots 2 10A-F nay al so be controlled by
or a BPRyrfer esamgpéqierpegtperd thyyothen compoiens for pnjimpeadioe B dimmplot qupipg which the other

comptiht maPR-parllQ of fﬁ]ﬁ“ﬁs@blécﬁ it@srrfoéﬁ BRGEsoRE MR Rihekd) @ne kst msiructlon set may differ
Cl rCU|try and the d ]? gﬂ_&ceSSI n ci rcﬁl&é{i

from ghe sespRafals SelsgmptRd tpﬁéh SPBRbY Qo BEgloat PrREg C 3K 6\17 dimer, ypit 303 may be

relatﬁel[},esnﬁllbmﬁkl amﬁﬂihg sdravalativelyFshd@l cidguit alhplém&ﬁona(npmhipmﬁﬂn ®f e.g., the circuit

implcatallréﬁat o & lilcle tu i &%:(H ngmim W?é tntalt [!&[EEJI oyﬂgt}uct og%acku%w eth]cuted by RF timer

uri n er CIrcCul
unit 3P glimulal opgrptive @By |bn gelalevqlsc 19Wt thysp Olstrmfyonétw 78 anagjbg aml@dm overall size than

instrudbinlside sBU Atcéo%gﬁtl at §ompﬁ§1tyd>€§ﬁﬁxhé? aflt D8 kdaj B lesh thhAMhit Bimain timer unit 302,
dsuchﬁerlos'f ttlmslr 30§$|s dIS? e Hlﬁlﬁgleth ¢ of
and i G0 Pt U SR P BRACGT PG PG Ae gl ot e smoumt o

cucuiﬂQﬁaduﬁed)fo@ﬂﬁlhﬁﬂérthtBﬂan of systemevents. [0045] FIG 4

[00431,1 e at e ugs%e 3#‘(?}2??2[] ﬁ{(i} O§ %?Eilﬁo %&o;ﬁgggcg Sﬁtf\}rgtructmns (e.g., stored in
mem{e BS4<))ﬁiﬁ> isfrucsibrgyrad 530 pervdwalyrifhe simeb aRFhichkAMCY B§2/dowpids instructions may vary

with ﬁlffgfgnrt %uhc%ggfga&m&o%bﬁkﬂ&mgﬁs %Xﬁ %ﬂ%ﬁé&ﬁl ﬁrﬁeréj&kbﬂﬁcauon apparatus

0OCess erio

r
100 @@hpmtﬁ SY6 prapdarde K g¥mipl. MOY7a7 mey éroalosd grietpmpy, the beginning of cach

GSMORdnkeNd. Whttk RimBRaful Aafnta@Bd irC lith&bkle teodnld 46 niagia)@tulsédeto schedule instruction
contr ol |strggsfeéredfrommalnt 302t

XeCIttlIOIPfé)P' ezﬁfﬁtl{)n %aﬂonls fnﬁ%lpcl i fl?r eéwlfl % @ lasitrgcélﬁ? \glbose execution results
in thdphéragn af panteragh signelno RFET 358 nhd/@MbPGil2, dudidativb b an sapending change from an

activ%&ie%ﬁh%ﬂ%&?%oc%? ch\big% sﬁﬁwo&n t’i)’xgc% of ﬁ%&l&?prgdegﬁlg i?cqlt In response to such

manages timn
an infoyraptesignd AP $52 Apd/erHeSPeHd m parqu@rqperenoe# toRIreRgtet ﬁomhf yhutdown mode of

operdBi &F tte! dIERAI petidbsbing382uit. $n @68 edibARRRE, A6lnABeineRABlh Qbt s&pgsrted by main timer
timng, syste events is gssed back to main {lrrer

unit 38 e s 0L B EAAAEIE LT B 0 RSB P BRFoq iy sroton stor
570. RB finéraxhit 308 tnaay bScolhﬂgl&ﬂﬂb proyideoinkd Ggnaloin respaisetmnemsedioh of the second sequence

of mgtrluggo% %¥e§&%h ﬂmf 56%915 1%8 zx% o% %n@ %gecﬁﬂgn gﬁl{rﬁg tnﬂg Ec%ed%g%nstructlon execution

bel ow. not e ari ou
using arwpluevférﬁeattinmmatn@aqﬁ mqm@aswynt% 680, gry upigg wWimg atbwénepbamrm such as a delta

time tebiiRjhe Mnbed%%w' 3] sgihéc dnfb@RbntS KD QbR Sce §ﬂ i#HBrhbnstn@y be a subset of the
the techni ques ri bed_above for disapli ng ot her
sequenes A SBigtes Q‘L;%Wnl? 3 %C’%MCBPE%‘% PRty SF’&?? 120. For
[0049} amAls Qescritdd %?@ élﬁiﬁh%k BEY ﬁxag/ ybe Qiﬁi’&éﬁ @h@ wal Btive SRde bﬁ’operatlon of the RF
r unli I Sa a It
sront{Sad ot ¢ et FIRLOTIBE Vil RF GroERaic St SPo Bty pebfel g seneratng
timecmig'n_ﬁlls fdr Kiitng syRietn en@ads fnssed frem bhie timerrunit AP to IRFeithechuriti 30%) before main timer
unit ?ﬁrig glga%leg) fCoggc% %%rlﬂye rLéflbtenta&Q%f %y§tem ttlﬂlg m%r ﬁ&tﬂértbré )fra.ﬁ&errg&a{nr!a synchronized

manngy %@bm@a tlmerrunit ﬁ@ﬁ ‘19 iRFetianeriunit 393 Is ele,erﬁlqbec}im@a shls ke Zphieved by loading the
contelYR bf‘ulﬁebzﬁ@ Eoubthl s0 B3R @Eﬂt&r'S?ﬁe Updhmoﬁl 1638 of BYacB® mode of operation of RF

emented in vari et in dlffere
St B e A BHED BB PFSTCAh B PR 2 o2 o embodinent
thesettfaﬁﬁd’rs mﬂtbﬂtroBﬁa inhpitepdehtetodsing Awdespedfict ihairiictictsl ih ad BEruct@m set supported by main

. tlmer %5({2 un ttr]}%pgt t3%3 a:%ro fer-u)qll;qm}t fon%n Q%f%[to—?élg-ggﬁgsgucﬁon.

ncludes a secon execu I on uni
[0053)9300[’5[!3 I6rkﬁdivfsuﬂdht1®ﬂ1 dtally ef Hirddsidmdron séhodowh thodrelf apsdation of RF front-end

cucmc%qgﬂhgﬁ f1c§§e mocfe gnc{ Q%%%g Q@géjﬁng@ %Iick twg}p‘tdg‘bﬂﬁgd&}gg} ogle %chﬁc embodiment of

enerate si
mainttiper ynit 392 egd BF timpramis p3e \Ilezﬁp@ah lhs‘frl@@’ﬁfdh‘g’@o"ldﬁl M‘é@‘& Wcﬁo instruction store

530 Ry ﬂlc‘ﬂﬁé 5 %Et!y Ofifstrubae s bﬁ‘a!nébﬁ it ¥e uee deslFR t §‘cc§rﬁ}ﬁ’i§b¢l &sﬂ%ﬁ functionality. In
execut i n% i nstructi] ons rom | rS%ﬁJ nstruct |

such  FEqSRRRe . BT GO SO R Pt BB fpgetions, which may be
instructions froma second |nstruct|on set. Such a use
of progranmabl e instructions 8o control the operation
of main timer unit 302 and RF tiner unit 303 may
provide a flexible mechanismto support a range of
functionality in different comunicati on devices. In
some enbodlnents the first and second instruction
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i nclude specific instructions to send interrupts to
ot her conponents of the digital processing circuit,
w@ewa/oes1an MCUor a DSP, for exanple to preparRCT/ig2005/023043
ot her conponents for an inpending RF tine-slot during
in wrpbe Hhoveh &y o trimsfer-toomjyonis insiichiery Iy enepspreific pmipdinfer gxgoution of a transfer-to-
RF-urfit! iSseHti6Fmay! denekafe F\n@Ghat AR cahsd §a§ 208618 Hdad! dyeRinSimet lhlﬁ 302 to download a

first instructiaon set may dif er. fromthe_second.
sequepcg °£|H§B“°ﬂ?ﬂs éxa tbFHJésFuclhﬂlés gt?zveeé]f em:refn{s -t% -unit mstructlon and a subsequent
transfdarﬁ&fnﬁmmﬁlt DAScHRK Gﬁdlﬂdﬁﬁ tie tiaysdeEJ-mammﬁt instraction3 Gifo MEtynctive store 570. Further,

upon comrp ‘imr% o%'l e dd (f’ vr&rraoad%ng o1 € exec? 1c1n oW‘rh@ %a.r(s%ﬁto%u%lt %t!ru\é&lny]?aﬁﬁj) cause the value

nmpari son
storedgi tigyehiage cb@ter PA9ltebreprded infe rtvmelfase@;@@%qn t5$0dhmwﬁ0tm 1@@09) THegg two operations —

the d&gﬂ)h&ﬂtlgmg mgmﬁong RcAihstIsHIR t@cBrg 820 gmienwatng @f‘t&é\s@&sﬁ U@Jnieysso performed in
execute | uri n era
respoRsg iy RSP by g e et PRBeTBnvE dbrEeg Foritig "B e . in oter

embodifiedtd, BktructivnOw e adel:utﬁllbz exethiamuiitr S0 maycieipomidst dmecﬁly%ﬁ a source (e.g., MCU
352) Aﬁgr%agm cMyth}oE th%o !)nes)édrééé of RF timer unit 303 may

| ess an t main timer unit 302, and the
[0051)]\/ er Aftdr t@mwﬂoumér 580 isdodaded \yxthr e valuecichnt thmebavp @men§40RE described above,

tlmebgsc 'E!EIntePE‘éotm g@ghuﬂl‘@’ o% re&%l elrate tr&ﬁ‘i.[l]edttgI :naig%g %%ccf%ta % e for system time.

circurtry urre maln t1nNer un
Executipn. g 6@ m@gmmcutw@@ inymptiqo deymlogged fgig ingtgotion 'axg S0- The instructions in

instruStRH WSRGS0 Ay ihdhfib b bsebiliORSrut®nGuch a5 b @Dﬁaodkrgataﬁmuon&%}e execution may

into,i str ction store 30 peri odi cal | ti.nmes
st s P8 “CnF GHST PHE EPEICPTIE TPy PE R0 I FIG. 6. Oter
comp(iheﬁtﬁ aft c@iﬂﬂ peooeEEibg Wirct 120 mapzlsotbp disdb&d atnighe 630 in response to the.: signal. A variety of
technfgﬁ'é? %g)ocﬁﬁble fhemsnt i I3@%{d o\MQFJ iy cg]gﬂ[]%ecﬂéi{apﬁocessing circuit

stan
120, 1@9‘4@(11};] @tmgmgjcsg em?ed@gm AR mapstinier By }Qﬁ ds digabled gxecution unit 560 may

contitR€ ShteBHbNEF 1&&%%@& hlo@Mdécf 1B Enstrfdei stk £970 td xﬁ'ﬁlaééaﬁxk@ of system events during

nalntalned in se counter 540 nma e us
on R BRI 5% SO B SRR 0] B ol 0BE Y, O <t rsut i antenna
switclp? BeindSetabled 1 DeginBF i opargionaffime 1660 indAG. d)Orecedie dnfidre for ainring RF data being

advanc{hS Lﬁ% nltcgarlﬂ%e%%)é ma%)é ‘}&g‘l&ug E}E{‘}%‘%‘; %ﬁlla dtcﬁ%gg?(g%yl&e O%Q‘atmg to receive

RF signdhi during & givesf RFahm¢ mfeﬁdran‘gutcli’*aﬁgelsaf Frdprbeth reseird e tepsedt R signals, as
illusudfd nftfc. @i gi tal processing circuit to a shutdown node

of the digital processing circuit. |In response to such
[0053h | Bhectinpingpf cxspugipmef insipettions by exgpieipippnitpEJPmaybe copiplled in a variety of ways in

differB}e rnflﬂ&ﬁ@n@ﬁﬁﬁ atob efignpleOinn€ Fﬂﬁﬁl&n&l@ﬁont Bﬁm&ﬁbﬁoﬂ(}ﬂﬂ@ ve0ERd & execute when
[ 0OCesSSl ci.rcult

eration of the digjtal
timebgoyaieh  Facher AP %q L et BRSSP Qi o mainsining dla
times {fithe valubsireltive toutliel tine 3BEh a pravions ihdtrio@ion wasickecBER maghe nipdntained in RF timer unit
C
?’03, i&d 1%%21}? %te%{nﬁiog r@%ecc:tﬁo% n§ %{&%ﬁt@oﬁ%@%& %P__ngmg such delta ttlmes In one such
implegigrBatiomyeadhanstrontiph i theoigstietiop sedwingerted |bmm§tl<@r?a¢°9ﬂqnnlmt 560 may include a
field ERSRBNELILiRd ARG 0 FhibH tht BEruS@HARMIISR FABMEE rédiive to the execution of the
i nstructions by execution unit 560. In such
PreviUsSHCi¥nt s, execution unit 560 may schedul e

[005BSt ft %q{ote@ MhatSX Siatd lenBdinkbils r&mamﬁw& cREks §M§ bewed to B‘@port the maintenance
mai ntai ned_ in_ti rrebase count

of tmEfPT?é alpes Cthgthggrﬁrgoﬁgﬁ négougtela 8?%]?{ Htﬂl?liSI nt%tlon counter 540 may be
conﬁ@f:&ﬁdi inbreenb st lagute thhiris propmoeﬂ‘mrotﬂaa cledktrge oﬂahﬁ)r@leerﬁsa gdlobal clock: e.g., counter

" '
540 maxé %g %nréégeng fl O%ICE g(%rreﬂec fl”oglﬂczoc%@g 1 SM% W egg%ﬁeéentaﬁon the transfer of
contejitp sf timppbase gennist $A0do §Bepase] QUUY P S%Qaﬂ@%wmbwd &b @ \perrespppdipg transfer of a

globat IR vahidZo B Yad@Bordi SRAREECH 10U ki@ Oun@ BORCTHisV RanBBdRayObe accomplished in a
p=rat|on of the RF front-end circuit 110 to.re

synchranized panner ywith respeptiio fhe-g Parl &leﬁ (Jrf‘y Wlﬂiﬂﬁ qee ovf ?]ofglach]]obal CH)GIS to maintain system
enbodi nents, control over generating tined signals for
timng systemevents is passed frommain tinmer unit
302 to RF tinmer unit 303 before main tinmer unit 302 is
di sabl ed. Control over the naintenance of systemtine
may further be transferred in a synchronized O manner
fron1na|n tlner unit 302 to RF tinmer unit 303. In one

Y T
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these transfers of control are inplenmented using two
specific instructions in an instruction set supported
whoor@d4s1t i ner unit 302 and RF tiner unit 303:PEI/US2005/023043
. transfer-to-RF-unit instruction and a
time yifh fughdegree pf prgeipion, firiper; thetransferimay Accutpt pry s of e @loba clock within the time
taken3é) v mEl dimksba€s @t G408 fdr Sxa@ibleAif tithéas icbun@540 liQifdrénented once for every four
d peration of RF cui t
cookf G LD e oo ORTTIR AR By o 1€ o, 0 b e o it
ﬁmd@h@mm@wHOnmmemﬁonmthW@pe&w@mUngnbod|nent of main
megunit 302 d .RF tlner uni t

[Oosmnst ruct {lh%ﬁegew ané} RETo o Al VS V53 gggtﬁ?e'sli](it g‘§ tc?‘ﬁpg?t? &g RE timer unit may
generstP @rsignab 80sigraly ( morll teshonsg twameeﬁg/mﬂfuctnon)sdmabﬂmg itlerRF, front-end (at time 650 in

15 m%glbbdﬁn@tssﬁﬁéﬁﬁ%tQ%ﬂnm& &ecﬁ‘l@é(ﬁcﬁwlﬂc ‘%ﬁtﬂﬂtlon such as a TDI-clock-
sired functiaonalit I n such a sequence,

enablf PRTGHS; O GEobs ] T SIS GFFOre! B B RSB 18 dacluding main
timer @#iit 300 (22 timé bEdrin FIGSE)Y thiad hadba, dls)dlhécnhrm’g?tye Hretinie-slot e aﬁblement of the digital
procegsg% clgé«ﬁqZ(Pt}{ag%e %%gnép§1sh%5 t erée)r('%{bg ml“llg]nlts 5 Fna%lgnlglrjlg_):] Iss?gg??ls  psd descnbed earlier. In
some Hangln]ilmtsd ap deseribed §boye, mgnsfglgn-gralatuglt glstg]ptgmaday thkmbe exeppted by execution unit
560 t&@éﬁ&@r comtol fof {BindHent Shetatidas bk to%'nﬂmief ﬁﬁﬁ%o%{nk 67%%F1b06) Execution of a

downl oad. a seguence o of instructions in the instructlon
transigre tp-BaHUe {OEETPn ithch Fambpdiment gaygesulfi mebpre couier 149rbeiap paded with the
curreit valukis aqmlﬁﬁbt coﬁn‘teﬁ B80[ &d-coriirolTibing triidfetred BASH tb WainitiHdr unit 302. Thus, main timer

ansfer-to-main-unit instruct
unit 365 El? restd g‘lﬁ S él%) L Oms% oilshremamm m 1r1]1st1c':u8t1 il stg e 5%(9 Q%?nd{glﬁ éransfer—to-RF—
wm“@%wﬂmaadlng t he execution of the transfer-to-RF-unit
kst e, st

[095? glgig geg ggﬂ r (i g %%gmio%ﬂ%g)a%e o er va ye transfe: ﬁ% Iélgllel timer unit 302 to RF timer
unit it rePoBgde Exccytion BP0 tiransfﬁtt@RFﬁr)lt infiretia invwpe opeifit indpadiment. In this

embodlmteﬁi Ethél QURAOSF G Bhe VAARE UG thRhiSe bhiS 44058 Elﬁigataée%unter 580, and from
tore 570, and the | oading of tinebase counter

timobfi CPUf S P APTBSERSTRLE b OSkHrS SR YA S s Wil 3 sigle cyle of a
globat kyatamf ddck.t At lﬁﬂlbﬂasel miitéru@Iub O00”,04 Qadsfet-dRFLRL @Gtridlon is executed by
S & ot her enbo . .
CXCCHE(L %fmr 0ey %%Iﬂll? % e é%r(ec u%ﬁo S AL | oggogﬁ’ﬁ#st%ﬁ%y% - Downloading
is conﬁ?éetqérv@m Hewaigiimebese cgunter roavhey valen (il 63 ir( the YustrathBiyaBHE pt this point, the value

“103° ’rlﬁfomﬁ& intoB3bds\lkt§ Sbd M tHe REFQHG Ninks nﬁlts ElMgIehl.&@d Bl &’Jv&%loécﬁl% instructions may

% After tinebase counter 580 | oaded w t
vary iy PP DS Po GTEe Gard bTER T Biyeion sor ST0, it
basedtoh Kt rasifut Guhibbieif inSB0tioaBHat @4 b idbWitfoatiad té RICHrRIM G in @bpedfic implementation.

‘Tlmel{a et ceoux{te%% {h n maana rraiys@etgles ne EHJ]G %%%{n%nne val uea ? ﬁagrcéé( tha?ls at any given

ecut 1 on uni eGP "EXe U™
time, ’FUI‘Q@F‘WWQWGO A% hdothpsamea clades thqq mehawwlmm 40ovpukithavechad 7imebase counter 540
had n&hﬁenl d"ba:slwﬁltth@m@lem&tahsﬁlﬁsum oL tsotﬁnﬁnéJfQ[wmoﬂ &Q&H&% RF timer unit

specific instruction, such as a TDI-cl ock- gat
303 i frpplee iR i Le CURFCH PP efgrligre g ot ﬁneacoglﬂtaﬁareset when timebase
counti58@b lidathg, BtshdwaASKIGaSs, Padért th@ﬁeliﬁﬁinﬁ cdulntdEik et dih” M,tlm&fase counter 580 is

Mt aled at
ot AL 38 e [ B B OERERERf e s.
[0056]I r‘r’eUlﬁﬁG,omﬁletfoﬁ Sf)ﬁnﬁﬁretKF hdde oﬁcb;@ﬁﬂdn, cotrdl@hd ibiig ahy be transferred back to

. echn S dto
mam n%y %f) Her ¢ lmer g%@n '§8 ¢ ganf aﬁa’ﬁ |uf“allrnr%|i’5’ir;}5’8 8{:‘%?% Wabove. The timing
of suqhi ar teagsfer lﬂﬂlostraheh@l Hidi higr g@tthgiumno dk somezmbeltisantsi ipgaiction store 530 may
alread§ %ﬂta,'uﬁ:ﬁny rehbib§ % mgmlbtﬂmg thﬂ%y fﬂ:@& T bg’ ggcdteﬁ bg hzid %&%t 302, so instructions may

execution unj may continue execution o
not ngedh iy e lﬁfewfegﬁf%baalbm BE Ger Wit £ tp mretnrtiner 1302 tAs sl v FpFIGo; the timebase
countd¥RAIB(E100T) Aiaf Ge BeinsfErses HOMMQMIRAE Burlkd 5809 tidbbakFcotintdiB405dt @ First clock signal
The execution of such instructions by execution unit
560 may, for exanple, result in antenna sw tches being
enabl ed to begin RF operations (tine 640 in FIG 6);
receive buffers for storing R¥F data bei ng advanced,
and gai n changes being made in various circuitry. RF
front-end circuit 110 may be operating to receive RF
signals during a given RF tinme-slot, to transmt RF
signals ~or to both recelve and transn1t RF S|gnals

. 1 o~ F A~~~ ——r g -




10

15

20

25

30

35

ti mnebase counter 580 reaches a specific tine value. In
ot her inplenentations, a second counter for
woradoaedsmi ng delta tines (tinme val ues rel ati veP€DUB1965/023043

time when a previous instruction was executed) may be
after prgransferriorpesd-yogt iRyTuatiprisrexeshied bR egcutign gl 18t FiGec £ jalym shofyhat a delta time
countbnaly bWt b 66 v LG, ErdnSHBr-tBhaih Bt stk B cRRGENE 560 using

such delta tinmes. In one such inplenmentation, each o
[00571st } it mpteth tiah aspprés phhmpin diger Bwit g&t angl, RF) Gppip iy 303 may vary in different
embolif&id, YCdnb &ﬁbo&ﬁﬁﬁﬁw& dﬁ&& ofihé Eucﬁﬁ@us@&ﬁfbr poeinidQorBe dfiiR lofbrations of main timer

. odi,n he desj r ed
wnit 300 SR AT EHE A b ebinte Piap S Setafohe RRE timer it 303; at i,
certaie fipdiohaligrof g tvdrémep mgts ineyIbe inpehented tupiggicomjpd0) BB iitry.tn ir@ther embodiment, a

pornog%reaﬁ) J‘f ti.]létcu Lgtrysfg%gq{fq%} Hﬁt@b§ ma}abegilsglﬁéﬂ duﬁﬁg%‘fglﬁalgfocessing time-slots, just

ks may be used to sugdort he mai nt enance o

asap?ﬁtlﬂveﬁg@@tvaw‘ﬁlééo%ﬁﬂ%meﬁw@ frrgeREiBIleth counters 540

[OOSSPd B 810 PP BG: 4 J’Qﬁhﬁﬁ@d&&@t 'c@ﬂrge SOH Q‘élﬁﬁdo@ﬁr QodBof o?e‘?a‘uon of front-end RF
configured to increment at a rate that is proportiona

cirouif H Ot &R EHEEIIF o Wergon 2o KR EEOR GSaVYE (e SKample using a third timer
unit o€a genphem umoexor Eﬂ@spamy toka&hangahmnﬂae@hhﬁ mﬁecdnﬂgmaﬁuﬁregister by an MCU. In

four
additior, &) Sé"r‘%%ﬁ %méﬁts P‘ﬁé‘% r“?‘ﬁlﬁ% 396’28 &"5 n en & @?‘n (P8 figged to send control
signalg mmemozsdﬁstma@mt forexbrad ebatiotiner ewits 58Ybaxmyfidued fqowyive sitaldo set and reset
antent®eof¥igh@idn€ RAPHRw it ARSE ﬁﬁer afic 32 gﬁdq@qlmepm%bs M%J td €1 @nented using a

an_additional counter in RF timer unit .
variety P%\ﬁgjfn@}lesﬂ%’ﬁ °xEP ’51:‘6%5‘?‘!?&1011 gtﬁr@ﬂS 30rpndy5 MW?@F}E’F m%%@ra random-access
memdM,tzh fifseBARE butl (F[Etd) em@loghak agy Qﬁhlér (ﬂh@ of ﬂdﬂni)f}fl RatOM& suit spec1ﬁc system

f Ihe al ock
requm%ﬁms Mo'aeg Fed ? 7 P rdelgfll FRe o)ﬁmt @u rn%aﬁ er ert“ﬁ%"\é tgeﬁg #elél?nts\rll\%fl cxample timing
adjusigegistars aatl timehpseoylivt ecgiyferst th ewpriroiar fugdtiowkityWiat thisrbe tdqeiret! (@ to advance or
re’cardt tﬁé‘ﬁ’f‘ﬁd gmé Rk ﬁlgﬁpﬁnatt:ﬂemp BRE st rﬂﬁn@f an_”%u.ra&og anf M&Mnﬁaﬂon of timebase
i f tinebase counter 540 is_iIncrenented once for every

countrAQ mey Ryryrolfd ugingtsp &slsteqs Berme ipRlsmentasiprst a sorgedplgmentations, instructions
loade® GifoUifistradtion Kyre O50Cana/br 370 @iaf Md to Bk IR basddak kndoldaR@ittvé &B&ution times (e.g.,
b Mﬁ@g%zoccur whil e ti nebase counter 540 contains a

Y par Pcular val ue of systen1t|ne [ 0054] When the
[0059F C eVatuddiEingtive bieaiS fiplemeriibmt df @A tiekr dnt@0:Rndlot REtiSdr @it 303 are also
poss1bqe i o%n%r anilbogh.zubntg Er}esolmﬁ emf)oq%%ﬁtg,gnll ; otgnze\{ éﬂ%em f Ia% § R.aF egun?t 303 may control
system nlsing wcltqutm}cudngsmqﬁmg ROh exaiRple, fsprominplemehtations of maietiBds Gnit 302 and/or RF
timer Iqut Eé3%ay63mp'lc@ e @H@%bﬂﬁp Ec—c% l.gfﬁglﬁéﬁte'd Qﬁnéjy Iv&neé@@ sﬂggiﬁc circuitry, as

her "execute a SpECI Ic Instr ucti on, such as a
demﬂjllat Eoelcusicnnlinaing. fsadditien, nspme altpraative erabprliments, gpegatians Ghiggin timer unit 302
and Rwﬁmex’mne BEshey Be PO SF dBter ingoret oAz @ﬁﬁésﬁ@ o‘i‘rblﬁtqg(b buch as MCU 352.
O, _including main tinmer unit 3 at tine
[006&12 Flee)lly, ‘Yhﬁlﬁfheﬁglao%’éﬁ‘éhoﬂffgséﬁﬂc]éﬁes almsi’ ﬁbz g an MEU 352 embod1ments are also

possiﬁlé iRt~ e&xbbﬁr oth&%ﬂﬁ]l’}ﬁﬂlbﬁﬁ@ﬂfcm@f Fbﬂ'ﬁaxﬁbl@ sdnitl enﬂﬁ&ﬁ@&&ilaﬂ @mploy one or more

DSPs & {hB Pfacheg §&O F‘g(ﬁ\gi%ec gn%duna% Lare P%S @ ?g)ne]noﬁ rlllglgrpgé(Us (or CPUs),

wuhogtm)BSﬁ nBi} Suthey smbleiaenis ey embloy grogra:nmable log1c devices (PLDs) or other hardware

mmmkmﬁﬁ§£§ﬁﬂé@3ﬂpln unit instruction may then be executed
execution unit 560 to transfer control for timng

[006£f//st braddibe &ti§ ot dksome alfrerativetomtredimantsi RF §02-ofd ¢t 110 may transmit

and/oplégen}e%of !nﬁ%usl?)ln sl %ﬁﬁgdhﬂgﬁs Qltlal Fimbds %p&fs&ﬁ)eé é%o%%a@ alky bé utilized to reduce
instruction in such an errbo [ ment may result in

interferpne faiee cEiginRedads sURF I5ETIR do 8-ty tfpriupit frRwbecdijepledhphile an RF timer unit

control&dysi@n fifing)] Mebase counter 580, and control being
transferred back to main tinmer unit 302. Thus, main
timer unit 302 may resune the execution of any
instructions remaining in instruction store 530 beyond
the transfer-to-RFunit instruction. [0055] FIG 8
shows a timng diagram of tinmabase counter val ue
transfer frommain tinmer unit 302 to RF tiner unit 303
in response to execution of a transfer-to-RF-unit
instruction in one specific enbodinent. In this
enbodlnent the | oadi ng of systen1t|ne val ues from

o - . - AN 2 o o NN o o




gl obal systemclock. At main tinmebase counter val ue
"100", a transfer-to-RF-unit instruction is executed
whyooexemsut i on unit 520, starting a downl oad of PCT/US2005/023043
instructions frommain tiner unit 302 to RF tinmer unit
[0062P3. Aldougl ﬁﬁ&hlfh@mieﬁts alap het Gbébnwhﬁﬁbddhe comideratile dapdila sugnerous additional
vanatéo%su ?r%;trc)lengod{ﬁe% ohe\%ll %co%g app]éxtgzgt eto Jllﬁ],g:éi Elsl]ldg L.rr; gl?cg Qhé‘,e 3ove dlsclosure is fully
appretiptede dsiatendsd) ﬂl@féhe f@@@mg Alaimh be Wpteteér@rembwpet al soof} gariatiqpg and modifcatons.
required for downl oadi ng instructions may vary in
different enbodinents; for exanple, it may be
det erm ned based on the size of instruction store 570,
that is, based on the maxi num nunber of instructions
that can be downl oaded to RF tiner unit in a specific
i npl enmentati on. "Ti nebase counter 580 then naintains
systemtime while the main tinmer unit nmay be di sabl ed;
that is, at any given tine, tinmebase counter 580 has
the same val ue that tinmebase counter 540 woul d have
had, if tinmebase counter 540 had not been disabled. In
the inplenmentation illustrated in FIG 8, timng of
instruction execution in RF tinmer unit 303 is
controlled using a delta tinme counter as descri bed
earlier. The delta tine counter is reset when tinebase
counter 580 is | oaded, as shown in FIG 8, where the
delta tinme counter is set to "0" when tinebase counter
580 is set to "103". The delta tinme counter may al so
be reset when an instruction is executed by execution
unit 560. [0056] Upon conpletion of an active RF node
of operation, control and timng may be transferred
back to main tinmer unit 302 fromRF timer unit 303
using a transfer-to-main-unit instruction as descri bed
above. The timng of such a transfer is illustrated in
FIG 9 for one enbodinent. In sonme enbodi nents,
instruction store 530 may al ready contain any
remai ni ng instructions that my need to be executed by
main tinmer unit 302, so instructions nmay not need to
be transferred back fromRF tiner unit 303 to main
timer unit 302. As shown in FIG 9, the tinebase
counter value ("107") may be transferred fromti nebase
counter 580 to tinebase counter 540 at a first clock
signal after a transfer-to-main-unit instruction is
executed by execution unit 560. FIG 9 also shows that
a delta tinme counter may be reset to "0" when the
transfer-to-main-unit instruction is executed. [0057]
It is noted that aspects of main tiner unit 302 and RF
timer unit 303 may vary in different enbodi nents. In
one enbodi nent, a subset of the circuitry used for
perform ng sone of the operations of main tinmer unit
302 described earlier may al so be used for perform ng
some of the operations of RF tinmer unit 303; that is,
certain functionality of the two tiner units may be
i mpl enment ed using conmon circuitry. |In another
enbodi nent, a portion (or all) of the circuitry
formng RF tinmer unit 303 nmay be disabl ed during
signal processing tine-slots, just as a portion of
main tinmer unit 302 nay be disabled during RF
tinme-slots. [0058] It is also noted that a signa
i ndi cating a change froma shutdown node of operation
of front-end RF circuit 110 to an active node of
operation may be generated in various other ways, for
exanple using a third timer unit or a periphera
device, or in response to a chmange nmade in the val ue
of a configuration register by an MCU. In addition, in
some enbodi nents, both main timer unit 302 and RF
timer unit 303 may be configured to send contro
S|gnals to a comon destlnatlon for exanple bot h

e Y Y L a
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menory, a frst-in-first-out (FIFO nenory, or any
ot her kind of nenory that may suit specific system
WO e@dioossment s. Main tinmer unit 302 and RF ti nePCT/OB1005/023043

303 may further include other elenments, for exanple

WHAT IBiGIgpAIMEDUSt regi sters and tinebase adjust registers,
to support other functionality that may be required
(e.qg., to advance or retard the RTEC time such that it

L refCHeRREengaReEts CONPESAE | ne) . Configuration and
Sy A eddio diadquestly (RN cieduit tanfiph@iseorerignh e radd 46quewy sipel, and
.C 0 g‘f:ﬁr 1%1 #rggfs%% | A&t chaﬁﬁ tortfe%scfxaﬁtswﬂeﬁmmgnal processing circuit includes a first

I'n“so enment ati ons, instructions

Ioaded Mﬁm%mﬂﬁ%ﬂﬁ@é%&%ﬂ“@%ﬁﬁ@msso and/ or 570 may need

to be SQh&&AmDASAGhIA iEIRGOREThue8 lodkdvide til¥Riiiils @RirdllingdBfing of system

ggeglflc |in%%%ﬁ%§P#§059 VarlQ&PP%% ﬁ%?%gggﬁmﬁﬁﬂﬁgFmme

RF tinmer uni wh3&3tha seeordltiging piosd istsbuigired to progide timed signals controlling
embodi ment s. |0, SPTRALIIAMIERMS an 43 Tolid SFoperdtBh bt 1RO circuit,
and/ or RF t|msrgunf{yt;te3%}a may co%?%o esf/)sten%getrlmng cirout
wi t hout executing instructions. For exanple, sone

2. | m&fgglgﬁlﬁ&h&{b%p&fms@ieﬁteﬁ in0%4im W) W&reﬁga;@woﬂiéon Bfthd firfi iing circuit is
nit nm te machines (e.g.,
disa %HW@ﬁﬂﬁﬁﬁﬂgﬁgrﬁbq%m ‘$§$§§8ﬁm specific circuitry, as

desired) that control systemtimng. In addition, in

3. SO :}? %%%&35%&5&@9%@& ﬂlt%%mg Rﬁ{‘eé%l gg Q)E th%éﬁl ﬁrbc@gfng circuit in

timer unit e endent
addlt@p trethe firgs tipive e arg flisghied idyrinp the P%@@%qe ﬁ@ope-ﬁaﬁa@ﬁ toe E@ercuﬁ

such as MCU 352. [0060] Finally, while the enbodi nent
e
are didhtiedtirtrdesppiis® D@Sighdl genemted by thessecokdtimiaxa@mgl. €, sone

enbodi ments may enploy one or nore DSPs in the place

of MCU 352. Likew se, enbodi nents are possibl e that
5 e nﬂ&@gpnmq@ca@pn W@usmﬂe{l iy Clgp gsxyherew thetpplgast gpoptigp of the first timing circuit
is dlsgﬁléd ih reEFéEsre RES sigBsTIEHI B BY S BYA BT il Ogr ammabl e

| ogi ¢ devices (PLDs) or other hardware circuits in

pl ace of MCU 352. [0061] In addition, it is noted that
6. in Tﬁié)ﬂﬁmﬂlhlbﬁblﬂ@birm ae rebied inEidih 2, wﬂal%inftheanteasem@rtmh pLtbe first timing circuit

i L R S e

be utilized to reduce interference during certain

7. Perin@GsnnRhicdRbn Aphrhttd of Yecked ilclaim2, Witeh thd H0MVe motkd df opRafiofs the RF circuit
di sabl ed while an RF tinmer unit controls system

153??%¥ﬁﬁ7mﬂﬁﬁégfﬁﬁ@%hough t he enbodi nents above have
been described in considerable detail, nunmerous
ad dIlhie:; !}()9[ na nr;¥1nn a ?gratﬁ) %i@eg m%le %;ekn%sacWel od@&%ge%on of the RF circuit
appar e hdse skiil In the art once
EanﬁqmwhgséméOM%ﬁ¢mlly appre0|ated. It is |ntended t hat
the followng clains be interpreted to enbrace al

such variations and nodifi catiqns | S CLAINEDiL
9. 1. The cHRBIRICHIPHAHISE EF&’F""& alE‘&rﬁﬁ‘F\%pqugat legst's pogfiog of the first timing circuit
msa‘tflédﬁﬂﬂhkigﬂlﬁb)éct(vRE))ddﬁf bi2tikibn of @ha IRIF girdu ¢ chabled eing the addine Bode of operation of the
dieir 34O r eguency signal, and a digital processing
g%‘?@ Tgcoupled to the RF circuit, wherein the digita
processing circuit includes a flrst timng circuit and

10. & SGE %Qnumcigoﬂ]a)p&htﬁscés' E&ttedM@Eﬁ' oMt thd o Rhst 5 diﬁidﬂgf the first timing circuit
circuit 1s configured provi de timed signals

15m%@WW?EﬂPWﬁ@aﬁﬁﬁ#ﬁﬁw%$d§&%ﬁ%ﬂ¥%ﬁgﬁﬁﬁpﬂhs during an
activenode of operation of the digital processing
“circuit, and wherein the second timng circuit is
configured to provide tinmed signals controlling timng
of system operations during an3acti ve node of
operation of the RF circuit.
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2. The communi cation apparatus as recited in Caiml,
wherein at least a portion of the first timng circuit
w0 goodiossibl ed during the active node of operat i BPOT/OB20051623043
RF circuit. 3. The conmunicati on apparatus as recited
i 0Ty cammppeation FRRIETH 378 ied 18 frleim . wherein afilegpie apripn S e S5t tigjne cirouit is
enablé‘d duiti the dcfiveddbek dfloftfatiboftidaigithl pftkesting Birti@t b6 b kigal that @kaBles one or more

clocks%hatcl% lftgeé}l{ g th@ active node of operation of the RF
conmuni cation apparatus as recited in

Cla| m3 wherein the portions of the digital
12. Pr @Heezgﬁhlﬁ}gcaﬁdn aﬁﬂ &a%us errﬁcngd m @pﬁn@ﬁj \n}ha'elﬁ e &Q&hﬁ%mﬁn@ c@cult 1s conﬁgured to

si gnal gener at ed the second tim P‘ﬁ circuit.
Pm"l%ﬁ‘?fﬁﬁ‘ﬂ’élﬁ‘t s H““ﬁﬁﬁﬁa?“é(? pedegEonemtiqniof the CIGP’aPﬁ?SE‘EnS% é?@ahmdlcam’e ofa
change li®@matte abiRambdedf @Bfationifi the Higikalfrodebsing birduit fl tiGhctile iold df opeSation of the RF
ol Sabl ed in response to a signal generated by the
circuit, . . . . . .

Second timng circuit. 6. The conmuni cati on apparatus

as recited in Claim2, wherein the at |least a portion

13. of Tﬁé%%m&hxﬁ&ﬁontabﬁ}aﬂlg as‘}laorltgdjlh Claked lfj{nﬁéi’éﬁl ﬁéjméﬁ)ﬂ nﬁhéﬁxg B@the change from the
that di sables one or nore clocks that clock the f

activg ode plpperption gf the digitabprocqssiae Girrina the eatV? ’a?fieaﬁwaﬁa%&nwéthagl‘ cicut i
provided by the frst tinifg cxtuid 2, wherein the active node of
operation of the RF circuit is a transm ssion node of
operation 8. The conmunication apparatus as recited in
14. O ZharrRmunidaiqnapnaratul es reited ip €'lafmp e wigeinthefirstttiming cinduit inlgdes a first

counta':foglair@aﬁﬁlﬂg al systefh tinfe C\ﬁfaltein% sggaﬁiﬁmﬁxﬁg c@‘gﬁtrlﬁziddgq secgnd c'&ﬁ};‘?er for maintaining
conmuni cati on apparatus as YECItEd in dam?2, whereln

the syt time, Wherefa fonffmﬁ sfrﬂeﬁ 1554 oqupten Frglogdpd igto theisqepasjowater imggsponse to the signal
mdlcdﬂﬂvésﬁfﬂieeﬁhnﬁiﬂdm@a detive ndad of GEeroTle ﬂﬁfd1gﬁﬂ @roadséitireit 1 A€ack¥e mode of
operafi no‘%ﬁm kFI S nabI ed during the active node of operation

of e di g| processing circuit. 10. The

comruni cat | on apparatus as recited in Caim9, wherein

15. t h@he@%mlnﬁﬁﬁﬁon@pﬂaﬁfuts bsqght&f in bﬁﬁn f4| $ofideid domaﬁgof q:He Eé&bﬂdtcodnEr are loaded
enabl ed in response to a sig generated by t

into thedfrg Frymies lﬁfeﬁ’gnse foracsigrd! mﬂatwﬂrﬁ% °E%‘ﬁ?1£lﬁﬂ fé%l‘tCPY?r’inoé‘bifa?P?ﬁt@% of the RF
circui the@etive RtkeloNopelafidnibt e digiprBiciingtirduast a porti on of
the first timng circuit is enabled during the active
node of operation of the digital processing circuit by
16. a Shegpminunidation apmrbyk esgeaderbin Glainnish whegdingtbdkentertadf the lfistdounter are loaded
into tﬁe@@coﬁd Joﬁter%tﬂh&ﬁnﬁé S[lﬁ: %é the c%&ent c!% he Q&M@dﬂ%ﬁ&ré RBKed into the first counter
apparatus as recited’in Caim?2, wherein the second ,
Wlth‘%oltﬁ%d%l rcuit is configured to provide the tined
signals duri ng the active node of operation of the RF
7. 7 SR ot PR SR AT e B e o R AR Ftudes v
instrugffog @@s@mmgmtdvrremgmtmg marupﬂmes G 3 fret ipydhEorokt, oy evhertih te sﬂeoénd timing
circuit ﬂﬁheaﬁclgdeg 'Eéébc}nd m;;hctloyafeclﬁfaﬂm %&Q&L&Q m@tg.{a él?h‘(!’iﬁ a ?els,ond truction set.
recited in Caim12, wherein the signal cative of
the change fromthe active node of oper at| on of the
18. di 'thetcazhmﬂﬁdéﬁkﬁsﬁjaﬁ@ls Ssirboeti ih ClaBn 170@heid tho/ st R citthit i 1s further configured

F h

o e R e RS e R Rl S SR e fberonof e
digitaf ygodessing cifenit @rapamselt@ oxemkian diinstrictiens by thesfirsttinstictign egécniton iuhit, and the

aa&in B85t R filrinr SdnAR U Hvilidthe dHR BRI
S E ér g{rdﬁ t %e&geco&gmt i'm ng C%I?%uﬁagllhﬁgc cxgt o‘%@mm Operations
durmg,@wﬁtf reqdeipftorgration pf theel Frriraitin ygporsh bo egsrution af ipgtpetions by the second
instruvdg eRbwioc@int ents of the first counter are | oaded into

the second counter in response to the signal

i ndicative of the change fromthe active node of
19.  opEireabimmicatontpparatis girtciitd ip Chipeswingpinghe faul titning circhinfarther includes a first

mstm%h k¥ uﬁﬂ,) gﬁ v&ﬂgrein the second timing circuit further includes a second instruction store unit.
14
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operation of the RF circuit. 15. The comruni cation
apparatus as recited in Caim1l4, wherein contents of

wo b@ssdesond counter are | oaded into the first POUDE®05/023043
in response to a signal indicative of a change from
the active node of operation of the RF circuit to the

20. aofﬂe\é&mﬂﬁﬁghogfl%pqﬂﬁg Ald A iPElah'®, Fhettid B dléitﬁﬂﬁc%&&hgﬁrcmt further includes

circult conmuni cati on tus as .recit
o miciopogenini U BTt MG B0 P P oY BB G By e msacion

store whitdorleRaiRE by e frsttiBuci@cpadic@anint er with no tinm ng
slip, and the contents of the second counter are
| oaded into the first counter with no timng slip. 17.
21.  ThEhecommunrpicaeproratuaspesited ip Slang Oy véeteindh firshtinging¢iyypit ig further configured to
wnm%aloﬁshﬁo fob Ecsdnd tstlc G sokd vatd Fok exdebthiibAN8 thd sBehd A Etich unit.
first instruction execution unit for executing
instructions froma first instruction set, and wherein
22. t henesefi@inttatidnbragtue asrdesstitied i ClsimeD, viberein e disst Gmisedonitis further
conﬁ%ure‘éttor sLejrcl:cf an?nrt]e ef)&%%ﬁla;l to% I\bf@(ﬁ Indl]::a%(le é%ﬁ#%é £ih a!ngcctltvg Mgc{eloptﬂec‘ digital
rom & second ruction contmruni cati on
procegsing aireait tpxr shugdopa eriodeend oerpticy Qi ﬂmd@lif}l PIRPRSYiRE Cfictithe fi r St
timng circuit is further configured to provide the

timed signals control]in 1.ng of system qperations
23 quiherfgrpEea iR PRI B bag @W%Potfﬂ&% theyggr '%gﬁrﬁtrg circuit further
include HAigiBibdighal pedcstdd (IDSPD, And vEB RN Gmidy eituil is ﬁmthﬁfconﬁgured to send an
mterrugg 31tgr{a etthg g)gg i g%% IV?ﬁ)ef rell cilan erféollﬁ’]a?l abth& ac%t ﬁﬁé glglwi r?cg:asr aﬂcult to a shutdown
modepfwrad@otffhedem}mrdce@mgneﬂué- contr oI ling timng of system
operations during the active node of operation of the
RF circuit in response to executlo i nstructi ¥
24, t hEheomBpRPaliNPRAEE PR E AUt B2 etem thpgermppgign s gencfated n
respofisd f684 ke @ioh 6fkn &iSRRTidIbY the Aift ih@Détion ekebutioGhniti M 18,
wherein the first timng circuit further includes a
first instruction store unit, and wherein the second
25. ti Whergmuimietiontapacatus heedesciibrdlinfelaim 23, wheteiiy intermpisigatliispaperated in
respoﬁste@cfa% exditfon 8fhn inkRRd %?T‘He‘ RiksER{ah@dn BRARGAIMS as recited
Caim19, wherein the digital processing circuit
further includes a mcrocontroller unit (MCU), wherein
26. t h e ni\é@bh i)fi)p&ﬂﬁé b gain@ehicdtion ghpathsdfdhding 8 kadloditequems (BRI kitcuit and a digital
1 LS Im%§?£&§%|on store unit for execution by the
pm“?%% Fu’hétruc execution unit. 21. The
c oprviding drnddsignaddiparadiry Smiag circuit fontelligimBieaf $Y$@n ongtatiene diying an active

the fir %detdf%eﬁlgo@df[h@Higftalbl%cefséﬁfgtcnﬁﬁt configured to
downl oad I nstructions into the second instructjon

st Eeevieaf feoglghe Sesee!:tﬂtlr&ﬁr%vmt%téves%wﬁ?ﬁe &g thgestigmmefiof operation of the
22 Thed@mngmu*@@hmﬁnuaﬂpawamu&oﬁ@mdﬁ@ﬂfﬂbeﬂcmnneharm
sgnz tEe secom?‘rln qg ClI'Cul controllfng A hﬁ%mperauons during the

:3

era
coh? er rupt
i ndi cat raqleemédeaf@htampgefﬂwwwmt active rmde of the
digital processing circuit to a shutdown nDde of
operation of the digital processing circuit. The
27. comvptod afperingp W@O&@Pa&wﬂ% araﬁlocﬁe&‘remYé%F ) crreuit and a digital
pnmawﬁyd%ﬁt&@@aﬂﬁgmﬁﬁﬁm@roce55|ng circuit further

i ncludes..a d si gnal ro (DS .
 nErbP e b oo Tt o BB R e el R AT e
an |ntemm&pﬁqﬁngmaﬁﬁmd@ﬁﬂemB@ﬁmwndwcat|ve of a change

f " OdTL; @ﬂguzﬁg t'si ﬂgg&oﬁftlmg@%uﬁﬁt gidfc?tive QfaQﬁ§1§§ﬁ'&gth9écﬁ%Jde of operation

toas operation of the digital
processPh@e@@W%m@%“m&ﬂﬂmqﬁénﬁﬁﬁﬁﬁﬁF@HP?&Wnﬁﬁﬁﬁ?gFﬁgtas
de eitiiRed 1chsha forten BT B2Grst W@ @irdditf he i nterrupt signal is
generated in response to an execution of an
instruction by the first instruction execution unit.
25. The communi cation apparatus as described in Caim
23, wherein the interrupt signal is generated in
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response to an execution of an instruction by the
first instruction execution unit. 26. A nethod of

wWep@catismy a conmmuni cation apparatus incl udi ngPEI/Usz0D023043
frequency (RF) circuit and a digital processing
ci provifing timed sigpatst fioodhesenpd tinegharpipeutisowtpilag figing ¢fyysipm operations during the
si gnal SaJt&@:H&d@ofdpEx%ﬁon%hﬂ%l@ch‘éhl{CUI t controlling timng
of system operatiqns, dur an active node of
op@}aétnﬁﬁ’ﬁp o ¢ g’egi' 'bcessing circuit; receiving
a fbdihila sadoncaslglelcaomdfu’etmmu@ girapit indigative pfracthapgd ﬁome‘.heafctixa mode of operation
change f tr tgerRPt c@%mﬁg {he Xc%v.ﬂg&llg oPJpeerH)g ?tLé 8£1tfa}§{§ocgégﬁg circuit; and

di gi tal 'process curt to an active
0 p@ﬁmm@ﬁngtﬂhﬂed Walé ff‘Pne b first timieg %PWPIHIPH‘Q% iripgeR] system operations in
si gnal s &goaihd B6sesREapEL ti m ng circuit controlling
timng of system operations during the active node of
operation of the RF circuit. 27. A nmethod of operating

28. a Thimatol eatdiedin Dkpa? A tvbisein thefirsidigng) isgenemil by the fiyejigmg yircuit.
(RF) circuit and a digital processing circuit, the
nmet hod conprising: providing tined signals froma

29. fi Fhamathodpsrecited in&lpin 27 whrreinihe jopryd sipns| ingpnesptedyy shesppond timing circuit.
operations during an active node of operation of the
digital processi circuit; receiving a first signal

30. gt O%E“ﬁ‘iﬁontaf’?i‘faﬁg“&‘?m@fﬁ:t i ndi cative of a change from
t he raafotﬁteqlendymme cioduit opfigaddi tospenfe ob h exdidifigqubil siprabe@ssi ng
g I : gjgnail pro%s ?&St A leHﬁg]%sl?fcgaﬁg‘?lt%%%ﬁﬁ%?gm%%%?s&g circuit includes a first
timng @mme@r@ltmdd\?ﬁcélﬂ%@lﬁgicﬁ% signals fromthe second

timng GihéGHink ﬁfégﬁﬁﬂg%rkmtﬁgcoﬁﬂgmeﬂ‘ ﬂ) pdvids Mﬁ&ﬁ[ﬁhﬂ%ﬁiﬂlm@ Hﬁmg of system

during the active npde o er an of. t cir

enabl i ng t he pBYPTSSHISE S ‘1‘?3&? ?ﬂeﬁf‘?ﬂf glFEE&‘f“Pﬁ Gtd wiirein the
recei vi ng a seemitshiggicitutlis catfigidadtofproviglé tihddrigmeds controtling timing of system
i ndi cati ve of

operation of OPehau%%% c%ra}t;: cha?g %%gtﬁo%&%%nloggéj%o éultof

operation of the digital processing circuit; and

31. T G&Mo%uﬂéa%ﬂéi% aﬂﬂustab RBd ﬁl'(ﬁld’ﬂlﬁb@ whér@R e aBbrﬁ&IOf th Ast@hing circuit is
circuit control timn S Stemoperat|0ns in

dlsabnleéébrﬁ’ﬁéhéa‘ft’é’e?aﬁ@°§ @HW&T%%%F“C“%S The net hod as
recited in Claim27, wherein the first signal is

32, 9C0E! a‘mtmu.ta;c%o {08 gtﬁsrag%c&e d’]gmgi &EIL rér?o%s Ofm ng“?tpl%ggsing circuit in

as rec erern BZond”si _
additipe trethefires timing cquué ars disabivd duringibe gcﬁm m@da pf opergigpn ofithe RF circuit.

comuni cation apparatus conprising: a radio frequency

RE

bR b s R A Bt g s i
are dG6HIHAlEdspbide tohaighif g@bmedibytthe sedoad Wit didnét. di gi t al

processing circuit includes a first timng circuit and

a second timng circuit; wherein the first timng
34. ci Mbeommjugicationdppyersed regitsd pr@aiindb vhpteip the gfilggptalpartion of the first timing
cucuﬁ ‘f’s@isﬁlﬁédl ih Hzg)ofﬂe 9 aﬁ%nﬂ Gens¥Rd B OR&h@MihiRfgrotllr i N a

down node of operation of the RF circuit, and

mhereln the second timng circuit is conflgured to

35. p I Q¥ié ebgnnduhib@ion S a8 recied i Miitn i3 ngvhbﬁalﬁ'ﬂfel gt 1@t apyisibedfthe first timing

cncuf_& e%sgtg dcqgf?l .sigllilali ihzg%isg)?es gl‘l:etor J\Jlncene cloc! ethat clodP ﬁlrtsti tig]g']ng%}crcuh.h e

36. The communication apparatus as recited in Claim 31, wherein the at least a portion of the first timing
circuit disabled during the active mode of operation of the RF circuit is enabled during the shutdown mode of

operation of the RF circuit.
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31. The communi cation apparatus as recited in Caim
30, wherein at least a portion of the first timng
W@ 2006004811 s di sabl ed during the active node of PCT/US2005/023043
operation of the RF circuit. 32. The comruni cation
37. apPercanugieasonapraiatus ds feqiteddh Slaim 31 whepdicthedt feagh o pariias 9 the first timing
cucuﬁ 6Bk bR onROF 81 JAhrd btk fecdnB GG bkduN tO the
first timng circuit are disabled during the active
node of operation of the RF circuit. 33. The
38. C OMHtﬂﬁlﬁﬁﬁdam apapsis ad reGtedis Clage3 1 @hbrdimthédeaintintiddg circuit is configured to

prov1¥i\n§e Q 31%4?1 5 g{fm: ﬁtthe aai‘c\'/e I%gdetof%egh&. otf %L F? LGS ﬁl%‘% E«glsebtb 5? %rlaf indicative of a

e g ener a
changs é@mrthst shuicdgivm grodsi of mratlon & the RY pigcuig @rﬁﬁmﬁwe aeflon ommﬁaw G thgRF circuit.
‘as recited in Caim31l, wherein the at | east a portion
of the first t|n1n circ Is disabled. in.r
% a g?ﬁﬁﬁpmﬂ@ﬂ%¥¥ﬁ B?m?ﬁ§m§%¥%ﬁ%“’?ﬂ? @“%?P% ﬁmo @edmm“ﬁmmﬂm
shutda_\hﬁndd@ BTapehiia bf haRBpeir @ thd sctiismode of dpextidnrof Bk BF pircBil is provided by the
wherejin the at [east a portion of the first timng
ﬁm”mmggﬁfq is disabled by a signal that disables one or
nore clocks that clock the first timng circuit. 36.
40. Th@ 1£@0atb&aht ©bonRRRRBE dpPar@tis ihcBfdin % ink @ €hdio rfregeﬁUy RES dircuit and a digital
wherein the at |east a portion of the first timng

procesyine cquit: thy recthof cMBYSiPE ng t he active node of operation
of pﬁoh&mﬁﬁneﬁlsfgﬁalﬂ ftor aSfir@ Eimbnp eittuittontrailipgttimeng ©heyttehpuparationd during a
of oper at t The comruni cati on
appar at 313{ gvgnlrg%dgoFgammoﬁgﬂ&géz wherein the at | east
a provitieorsigod] atasecofid Hming qircw %bcatt‘feroémh@nge &ora g Bhugdg i pode of operation of
I €SPONS gie RO cRcust b AtivaBHR BIpREidNr hERF SRGRRLL i m ng
circuit. 38. The comuni iiatl on ‘ﬁ{)par 31 us as 1ireC| ted in
Ol BWfliag timegysispaly fpm tzsecond Gpiee ¢ {1 figyag o system operations during the
conf i gueeitle h@ile pf peiatid of heRF ¢irveid Si gnal s during the
active node of operation of the RF circuit in response
to a signal indicative of a change fromthe shutdown
41 rrodenclbﬂenhp@rcamr@mof the RF circuit to the active node
Rl (10h trfnﬁ@em@: co ol eré?tcgen alkhdo ﬁé@ﬁéﬁbﬁml Al dn@N

a aratus as recited aim wherein th nal

in a F"é‘éﬁl Progese o c?}ﬁ% ﬁ’éheflﬁFdfﬁ?SP%@r > Shereip Biflie Hr ceging circuit includes a
oper at i @t irhing dieuiRlind £ seb@d tidning circhine acti ve node of

t pre% %gnll {gln ?Igtfutm%mg czfgulft i (!o ﬁmieg ’a) prc%vfgir gméd%?g‘galg)%n&‘ohl%g ftdn{ng Bf system
conmuni oesrdtions dagngan aﬂtluasmcrdn ef aneritiog O%Ihfr @ziiaborwselqa girseiy and wherein the

(RF) ci E&:Bﬂdttmﬁ{%%rént% cgﬁﬁg@lled Qﬁ)ﬁﬁﬁ§§héaglgﬁdﬂ c(éhﬁoﬁlmg Hﬂﬁg of system
nmet hod conprising: provid gi]gqptl med % froma

first tlo?ﬁrar'i‘@“sé’f“i“tg&f‘fcuﬁ%‘ﬁ?dle P‘ﬁtﬁ’nf’ftpﬁ rgfeeisrst em
operat| ons during a shutdown node of operat| on of t he

receivi.n | C
42, II% e %Hgne as trec{}eéi 1% q %hvgaﬁreg al r@agf??,] po 1019 g ﬁ%%:mt is disabled

dmmfche@mvlaode@ﬁomﬂamnrvéthREFtxammurﬁrt to an active m)de of

operati on of the RF circuit; and providing tined

nals fromthe second timng circuit controllin

43t ﬁ;fl obp phogess aited iR laim %n@eﬁﬁlpf’?}@“toﬁ%e digifa} Rreeetsiog QICB’Fmaddmn to
the fiegp@xhiad Gt £ didabied dFnEth¢ Ltivetmoddf opefatiol bt theR FafaRNaEver.

conprising: a radio frequency (RF) transceiver

configured to operate on a radio frequency signal, and
44. a (hginebilt phpros esitddigClainrd uitkrendiepbridnstobihe digitaRfrocessing circuit are disabled

mrerBzéFt%g‘éfg%{a?émerMy%eQeJoﬁkﬁm% irb@l Processing circuit

I'nc first timng circuit and a second timng
circuit,;
45, The mobile phone as recited in Claim 42, wherein the at least a portion of the first timing circuit is disabled

in response to a signal generated by the second timing circuit.
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wherein the first timng circuit is configured to
provide tined signals controlling timng of system
wop@eatssons during an active node of operati onPGf/US1965/023043

digital processing circuit, and wherein the second

timng circuit is configured to provide tinmed signals
46. CORlRbild PAbhetal FLiRRE inQlaid US tWBLRLIR M6 513dabt @ BSrtiHATkHA GirsPdining circuit is disabled

active npde of operation of t%g RF transcei ver. 42.
by 2 sigad thaisliples opREReT Aokl ple e AP Y wherei n at

| east a portion of the first timng circuit is
47. di "Fhaét%rllogﬁje Sie'al] %ci{eq]_% (ﬁaﬁr&i I4¥,%th'9 fe Qtfleagcgﬁgrﬁsrl o‘%gae %st tg;}g Jig?,guit disabled

transcer ver. 43, e nobi’l' e phone as recited in ar m
during|the acfiframadp of operetion ofthe BRI trangseived isghablefl dysing the aaivergode of eperiation of the
dgm%ﬁbé@ﬁkhhﬁm to the first timng circuit are disabled

uring the active node of operation of the RF

transcei ver. 44. The nobil e phone as recited in Caim
48. A43Thewdvbilegihtnetali@cipd infGlam 47,cdhertih the alilgbtta@brtipr dde $isst trging circuit is enabled
. i | 1. ' ' 2 e to a signal generated
mrﬁéﬁéﬁﬁég 2@%%%*%?2?%%”%@#%%@?3ﬁ-5_ The nobil e phone as

recited in Claim42, wherein the at |east a portion of
49. t Nenefniobd phbieth REited inf Gatn U2, ivhertih 88 Rl titnhe LRGP ASFightBd 8B provide the
tme%?q%y%&&g%%pg% io{)egzgioi? %c‘:d%n it:%::ls;rneévgg mﬁelé];oégehg .'11 %gia 'TcEc%tive of a change
from the &Site 1Aodp Off dperativn ©f the digitaf proc8dsing cirvhintg thelactivelmbdeio§ operation of the RF
wansivsabl ed by a signal that disables one or nore clocks

that clock the first timng circuit. 47. The nobile
phone as recited in Caim42, wherein the at |east a

50. POfitel iBildHhoteldSrebitell St Clhiin Ab, Mherbih 6 bibdal iR o2 the dithheHdm the active mode
the active node of operation of the RF tr@nscel ver i.s

of opeIHieh Pleibp P IARSFECS agERCd £f BEveRef G faspqqiger is provided by the
first tibiggi cir@it. pr ocessing circuit. 48. The nobil e phone as
recited in Claim47, wherein the at |east a portion of
the first timng circuit is enabled in response to a
51 si §muathodefioparatingejmphyle phpae weledingd radiofieagpneyi (RDUapsceivehand F digital
proceSRR @it RRMhod SontpBiGihd: €d i n C ai m 42, wherein . the
second timng circuit iis configured to provide the . .
t i FREYYSs Ehed pignathfiopidinst BB ETPY LIRITE HBHe G55t FReTtis during an active
t he RF imb&nse@taialof tha digksd pocessingeimeult; Si gnal i ndi cati ve

i B b Bt RN oPY ckBREE B bRl mbd St opraion of e
oper at i ditabirogetring RIFcut feeen getiep mede of Gerationiobthe BB fransceiyprormd
as p&ﬁ@ihé tﬁﬂied 'si@naﬁ:gI fﬁbrﬁe%goonﬂ\@ﬁﬁgedh@uﬂtcbﬂroﬁfngﬁﬁihg bf@?s‘t br¥tfons during the
of the change fromthe active npde of operation of the
di gi t al 2HFIRWE 8f weratian oty KF ¥9SFiHE: acti ve node of
operation of the RF transceiver is provided by the
first. timng circuit. 51. A nethod of operating a
52. méiqoglﬁeﬁﬁ%)nﬁgo@#gf%di ng a radi o frequency (RF)
t r andic &rqrercy R transadive couflguod o orsatd ang reia feagiiency sighdd, and
e, (o GOMREnE S couple@ il IR GradsbdlRE whdrEi @b Sigital Bl ing cirouit includes a
first timng circuit controlling timng of system
oper at | SiERE SR anghe sseqnd FRINHEHEL of operation of the

di ghdrad thfirBGRHESIcREIG doffiputed tohReEE thddGighalsSo@blling Ahinglof system
second tim.ng.circuit. indicative,.of nge. fromthe

St e SO Pk ok obE 3t bR br fe £ ERAEEL P10

Ci whadit th¢ gecad timipg Piveeit inoehdiznéd toprevidet timesigrals téngrolig timing of system
t r anscejyetions dhe BE Qubedhdag ottoFMn St b tSndelimahdre

: he K i
second timng circuit controlling tim ng_ of system o
0 pg(]aeaetiq HHRF Wquiﬂa apdfhe digital processing circuit are fabricated onl'a single integrated circuit

chip.
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active node of operation of the RF transceiver. 52. A
nmobi | e phone conprising: a radio frequency (RF)
\Nmnmmmmshyer configured to operate on a radi 0 PCHUSENG§23043

and a digita c ssln circuit coupled tao . .
3 th gh?:\‘ﬁ"bt‘lf' BIGRTA TS fid %&521 “hé 8’°}S‘gai RPgipn E)tfﬂb%gsé Efpjpg cirouit is disabled
dmu@ﬂﬁ@ﬂhémNh@fmﬂm&mafﬁeREtm$®ﬂmﬂg circuit and a second
timng circuit; wherein the first timng circuit is
configured to prOV|de timed signals controlling timng
54. of ng,@qt@m)hgpféqs achteéﬁtzsda@ﬁﬁﬁﬁlergmg)mggra §iiBe digjigbpresessing circuit 1n addition to
the fieP@hiad ot £ didahed difind thoRERAUMESTopdMEes 6tk HFtRnsaeend
timng circuit is configured to provide timed signals
controlling timng of system operations during an
55. ac tThegohiie plenods ragpﬂﬁxa@lbimrﬁ4ozﬁhetehehe@5rtibns&ﬁ&cégimbprpceﬂmd circuit are disabled
inre EB'arélgﬂa'i‘Een%E fed gy ARSGEhMBEin AR Ne digital processing
Cui't care fabricated on a single integrated circuit
chlp.53. The nobil e phone as recited in Caim52,
56. Whaheinsbilaphohe:R Sdeited iPOlhitnl 50 WwhefeintilR@t st sSortioh B tRir€ kifal bitcuit is disabled
i s di sabl ed dur d 3Lthe ctlve nnde of operation of the
mresﬁﬁnsﬂpﬁﬁ?&gge\%?te k4 o Y 8 phone as recited in

G aim 53, wherein portions of the digital processing

57. C I T4 ﬁinSlea oﬁéjg lrécitéaqn élQimtSB ewlfefefn%ﬁe a% 1|eem Mrtl%h Bfiﬁg st ﬂ%ﬁg circuit is disabled

di sa uring the active nod operation o
by a pigngl i dipaplep one sanorqﬁgckh%ﬁucl% tber%ﬁélmﬁlg"lf“é%l ted in daim
54 wherein the portlons of the dlgltal processi ng
circuit are disa 0 a Si nerated . .
58,y TR e OE R P PR A B e ot e s P i St distled
duringdl@iattzvelmbds o@;axamn&’sthe RA queweltlsh@a‘taetd diugrg gtie sbutdoem triodaf oferation of the
RF thil6ifel rSt timng circuit is disabled in response to a

t%%d%§+ generated by the second timng circuit. 57. The
nobi | e phone as recited in C aim53, wherein the at

59, | e aaé m@oll@ﬁfohél RRecd i OBl 58] WHereln| ¥ aPigastd gofiidh bf theSfirst timing circuit is enabled
abledzgg 4$£%& t hat dlsables one or nore cl ocks
mreipﬂ%f? to@s PHae SePR FHeuit. 58. The nobile

phone as recited in Caimb53, wherein the at |east a

60. p 0 r’ﬁ:lé 8511119 Eho;l@ag chltJd% Clgﬁnr% %el%lnrtﬁéléh tonéjnnﬁt?gmuggt 19&651!' Md to provide the

activ operation o RF tTanscel ver
ﬂme@%@blﬁ dringjthe active I?%‘é ofrereties AHh RIS pives Fapsaetisoly 2 signal ﬁ@cauve of a change
fromfilfe skt RS §:84e\68 bperaB&h of 1B &F MLl er tH e RiivédBode 8€dpt1@kbniofithe RF transceiver.
Claim58, wherein the at |east a portion of the first
timng circuit is enabled in response to a signal
61. gemae mbdle plivye 4s Ineitgiec Claich G0) wheregy tiesi srgcall intlicativ@of thelvBanp®itdnt the shutdown
mod?&%? ?ah%r?ofrﬂ%%tug%c&%r tg Ia&lv? %ode%cg;{ I'f]['ﬂlg ﬁ? ﬁ&g&glar is provided by the first
ng circuit 1s configure Fovi O e
timingjcig@@il s during the active node of operatlon of the RF
transceiver in response to a signal indicative of a
change fromthe shutdown node of operation of the RF
transceiver to the active node of operation of the RF
transceiver. 61. The nobile phone as recited in O aim
60, wherein' the signal indicative of the change from
t he shutdown node of operation of the RF transceiver
to the active node of operation of the RF transceiver
is provided by the first timng circuit.




