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BACKGROUNDV@F1/298 | NVENTI ON 5 Fi el d of | nvention: This i nREEFVI2IRL ates to
conmmuni cati ons systens. Specifically, lthe present invention relates to

and control 1m0 g LWWDE@WM‘%‘“ %ﬁg%ﬁ%w e e
Rel ated Art: m(tm@p%@ﬁ@%a ?rcg @ﬁ comuni cati ons

15 standard as well as an anal og comuni cations standard. Wrel ess phones
t hat accommodat e nor I standards are
mul ti node phones. I\/az;yA\;tmq?e ess %neﬁm di g‘lfbt?}ill Code Divi sion
Mul ti gl e Access (CDIVA) capabilities with anal og Advanced Mobil e Phone
Syst em ( AVPS) P2 b| I ltles I ncorporating both the digital CDVA and
anal og AMPS st e wi rel ess phone expands effective user coverage
area. For exanple, a user with a multi-nmpde phone incorporating both anal og
and digi tal symiienBverfoRreRitbd ¥§! HneRRlRAtMs sy ﬁeﬁ%ea?é&ﬁ&'HWtﬁégl tal
coverage. As wi reless comuni cations technol og rogres so"do the
nurmber s ZFesgntdnyepREPN §€1aﬁﬁfa#0dmulmm@mcpglmvmag\pgs sHFtemseerRlofngDVA and
Globa Sy %P{. 11344 %Pﬁ gd use.

|tie(1)l s@é ?ﬁé?@; ten p e er eﬂtﬁgggna otg??gégos{aens tgs §y general ly
pr ow de higher quality, higher capacity and inproved security features.
Unfortunately, cally incorporate only one digital. 30
st andard and, %%#WQ%Merage area is limted. Wreless phones
i ncorporating nmultiple digital standards have been slow to devel op due to
vari ous obstadVlesy wireless gphunes adcorimsdatdi bothah (hgm‘mhrdonahhnrcahsyst ens
often yequir scillator s hroni zati.o toIo eive gnal .
For a4 raradariionst o8 s ok A SRnicHiord st dVinelist ERSbi el 1o
anot her, mw&ima@aie&ﬂomﬂweone oiiréles® tomwmﬂilrcaﬁbﬂatstaﬁdam&k lapel anuiitis t be
enpl oyed todav ~" a< wo ol n99so 2 1 7 MAR 2003 PCT/ US00/ 29121
osci | | at o8 EE‘%‘PB d In wireless communi cati on systens may drift over tine.
Digital commrMaﬁylmsless/phoms ﬁﬂ@gﬁyé a fﬁllczd»cpé Divsd Matldp I%Kdé‘e‘ss account
for addi t éﬁlﬁl’y« é}_&%cgﬁ g_l; &F‘at ed {;h add|$| onal 5I ators
to effect angloge A RBFoh MIGHAF TEMR LRI ANES) | am
expangts, édp@bﬂﬁié@ﬂ%&di@oﬂﬁi@t&ﬂﬁ m@afgeﬁldmwaﬁawgmnm%ﬁmmghan one

digital standard al so
g in one mreqess phone expands effective user coverage area. For example, a

user with a multi-mode phone incorporating both analog and digital systems
can effectively communicate in areas lacking digital coverage.
As wireless communications technology progresses, so do the numbers
25  of digital standards. Currently, the digital standards CDMA and Global System
for Mobile communications (GSM) are in widespread use. Digital systems are
often preferable to analog systems as they generally provide higher quality,
higher capacity and improved security features.
Unfortunately, existing phonés typically incorporate only one digital.
30 standard and, as a result, their coverage area is limited. Wireless phones
incorporating multiple digital standards have been slow to develop due to
various obstacles. For example, wireless digital communications systems often
require oscillator synchronization to lock on to a received signal. For a wireless
phone to efficiently handoff from one digital system to another, novel and
35 unique oscillator synchronization methods must be employed to avoid
significant delay and/or dropped calls during system handoff. In addition,
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i ncreases. For exanple, currently people traveling between the Uni teHMAR 2003
. States and Europe, whi ch operate under different digital wrel ess
comuni caw g@ndards, nust carry a separate phone for @Ragbscakengard.
This is of expensive and ineffici ent. Hence, a need exists in the art

for multi- e comruni caf | ons device that can efficiently accommpdate nore
t han one B? 131QFs eFp) n 55| COMMPNIAKER SYSEIS Blay Wﬁ‘@mtﬁﬁ& met hod

for facilpatdIN@ndetinidations sH¥ReY Eﬁ-‘u'\ Sapdof f

bet ween con%unl cations asyst e % ‘?‘ﬂ? ggn%l?ltp?ée]ragér}?ag’fr ﬁq%tsc% andar ds.
SUMVARY Cfo ttmvehﬁmemwdeftnaﬁéacmmd treith rthei ad ditione oedlllaporsrf@ system
for synch eceive chain relative to a first receive chain
in a digi %R&@eﬂgr&eﬁ%@%ﬂ%m cations system of the present invention. In
the iljustrati¥e Bvtbnditioenat , cdthmeree antli tmnssmtetparﬁ:lsadapte@kn‘and free With

CDMA and GSM.di gi ¢ al myuni cat i ons st em st.andards,.and, i ncl.udes. a first
ireut 1 BRSEsiRhahen HIAMGER PO qaia BRES Urlh o¢ liGHaVHRRCEb ofr s

recei ve chairéased F0€QREMGIE CHirteral] pedple ArRGHARBDVREN $HE Urdet0Satdsed Wit h
t he second receive c al n based on"the first freguency and provides a

desired s@ReRIIPPEGH: OPSIQtHéHBd@éMEF%e‘?%EaEH‘ﬁﬁlﬁ%c‘?@g}%ﬁ%ﬁsﬂ@ﬁer et o.
In a specgtaheamoﬂlu@f?% aesé aE-§tE Sikdlifbr 'eH&lH%‘E'ﬁ%c%&df' This 50 OHef’ t hat
30 receives a signal asso |ate an out put Irst oscillator and
provi des eXpRISHF anbinefligientae fi rst frequency in response thereto. The
second ci roui t HeReh Uflgged S RANPARY2AYAE BESIZALAE Uor QK i ags igsddes! red
second frequency I n response a trequency contro or reference signal.
The fr equtmatycasyeffinientlyeaccomymbdate mporerthanedne digitad redarsddrdc k'Ehhrleosp a

di rect di t i roII cillator.
The seconghé‘?ér cwet'a Qf% ﬁ%éﬁ%@%ﬁ‘gﬁf@%ﬁﬁggﬂgéﬁéﬂa qrr%n e“&g °Fol or
refer encetmegnbte ledficignorhandtiff foetweere commuhidatidnsRsPgamhsV\emploRings0
PCT/UE?Ol 6 be%&ggn ng second frequency and the first frequency. A
second” co g gnal characterized by the second frequency and
provi des the second frequency in response thereto. In the preferred

enbodi nent, the second circuit includes a circuit for 5 generating the
control or reference signal based on a difference between the second

frequency and the first STUNMIVEARY OFTHEINVENTIONequency corresponds to

a first count of the nunber of cycles occurring in a signal of the first
frequepcy duri mesnsdee thé akt taeaaateegéelb ﬁt@syﬁ@ﬁ?fémyﬁ&&%&:ﬂ gguency
corresponds to a second count of the cycles occurring a signal
of 10 thesewrshteceiegchainyrelativenty ttﬂ@ststp@émei ehatmrm 3 ﬁ!@#&la‘nulﬂFﬁp@pem fic
time i nt epyAImLARGERER! 8y §t|3‘fnt6fm€hé Z%&SEEP' ihoentiBA. f'ﬁtskhéoﬂl%?fatfﬂ count

to a desired first count The desir econd count is er of cycles

of the si QmOdomeﬂhethseﬁb'ﬁﬂﬁW systemcis astapted ifar uge withy GDMA padiGSM t i me

i nterval u h i a

SUbt 1 act of B 5h SURY %&C?ﬁé@%&%@?&%ﬁ% dEoEndSFERAE At AREIEE Sount
whi ch2pr ovluethmuamgaa t fsequexicyiassoaiatpd rveich the fiestaeceive chainondl sedarchii t

i ncl udes I ghal to
the frequeRStifiRK & YaRind legheRly) dhdagideHR AN oelind REELERERSR! O

refer encebasghah the fixss éxtqannt?tandrpmmdasgmdlesuedt secoral freqnendy to the

enbodi nmen f second 20 frequency and the first
frequencyts?csotr{ﬁlggd%%‘?gh l%g%(\t{%ggh&te’?é ratio of the first frequency to the
second frequendy aaspbcﬁq)enﬂboﬁement)aﬂe dizst ciecuit dhtlades at finst fcouﬁterfthequency
to th second fre uene nov de5| n, of the ent invention

{oct | 50 ar GHCYeS A SEBRT Fioclied itk AR Bt R s Birimts and v g
frequency nﬁéﬁs@&éﬂu@nﬁ of the firkt e aémfyr Bl veponse kherdib! Sthd s@aman@yciis

al ready act egglt uned based_on recéived signalg froma first digital

conmmuni catdh &regvengy pyathesizet fog g»re@&ms shofesitad srsord fraavensy gy
enpl oyi ng rbhenrsHied ffré% cérr&ﬂ'&%%i/ rﬁemeefgulem e%g {haser
enc eco

between thefirst fre and second frequency, circuit

pr e- t unes Mae becimplem %de@ﬁ:? phasezlockedleoprai ‘ﬂﬁretﬁtoétglt?@ syawhesizetat i ons
t
const Paot A3/f aEdb Aty Hond bl bedich: TRESEOITURCAR AN

ef fi ci ent lcjrchiinftiregénardtng thet cordroldomgidfetersystignal bagedoon rey dififérfeacent

reference oscillator frequencies. ,, 1 7 NEAR 2003 WO 011 29980
PCTNSOO 29121 4 BRI EF DESCRI PTI ON OF THE DRAW NGS




FIG 1 is a diagramof a conventional wreless comunications deviqe. ME 83
, 2 is'a diagramof a multi- node Wi rel ess communi cations device of 5 the
present i Ruehideoge FI G 3 is a diagramof a nulti-npde w rrECEAES00/29121
comuni cati ons devi ce enploying a uni e frequency synchronizer to

(o 1Yo DD DL Lt O Y Tl e @ ore
synchr oni i&elﬂfs &lstgndl. cHarfctefized by tive eceidiifr@fheticRoadnprbvides aheer nati ve

enbodi nent the .frequency synchr n| zer of the wirel ess comuni cati ons devi ce
of FIG 3seqo§3ﬁe§§%p Fé@s& ®RENTI ON Whi | e the present invention is

descri bed her ejrié pbeféﬁieareﬂssdﬁ&ﬂtl kh@&é&iﬂd/eu&ﬁi?qﬂém@& & diRhitPREt i cul ar
applications, it should be understood that the invention is not |jnited

theretd. ZerEratRgEFosHdl waripferrnq signal hases pnzaodsffmea@ebsevqea thee

bl | cal) SRS A ik e B AR SV ERE e IS Al ot

fields intoai f;rsttctm-lr;treﬁsﬁm mumlmﬂa)ﬁ)ny@lﬁsula:tcba'mg u;u grsignalaok thet fitstty. The

faci 111 at geaheinadref §EEeBRe SHeSalanduthedon ShBancrtdiess”
Chage °t°’§fs§§’??”ﬁ'a§??2ﬁ?°°ehmﬁﬂhe‘§?mrpﬁme““x‘fm g A g e 14
PO oo I st HecBhey Mty B RRCHER HCuttaival “he SpedE SMB) orern |
chain 18. irflefva¢ Geierteynts the figsé Zejuirtd foz th@mﬂepé(ﬁﬂxtéptoaébur&nuta ddsiredle

receive chain 16 i.nput, of the trans chain_18, to,an, out put of a
tunabl e 3BFFLOPNE-4 edggred,a&ec%tgﬁ%ntdp ?1@ of SY¢es Q&hﬁs‘“%@hﬁé&'ﬁed to

the frequeaendsia u@@yzedfcuzﬁngmg ﬂ%lbi@é’&ﬁc e intéfral A3 QuhRdibph the
frequency tuner 2 nnect to an ipput of the oscillator 22.° An out put

of the re8&ond %‘H&Ptﬁr -18heSecont sacul “&?Sl%ﬁ‘ﬁtftr%ﬁtof fer sukigRrEiRgtheuner 24

and t @s ansgddpidl cAintdroMNATHBS S sQRBRACETUTH] WHEEHBEéFIded Gn é?omﬁxﬂltlﬁm of
t he conmuni cations circujt/conputer 26 is _connected to the transmt chain

18. The cHefiPoRFe thersi The serond drmpit mcludes; & fraguencohmes feyproviding o
01129980 %&&\&%Pr%gfé%ﬁc%gﬁ@&%%ﬁu&eﬁgﬂ&%e&b? rtﬁ@ﬁ%t %ﬁmnaﬁor,

m crophone 30, a speaker~ 3 tuner 24 an
comuni catheae the ¢Q¥L#QU%(§%§§ERI@IESM¥S@Q§F@| eemosgignaland i npl enent ed on

2 baseband chi g, 3, 2 AP8FE fbaibAie) HbIAITeRE HatileRVulcBionna 12

are transferre pI exer |rec S the recelve S|gna to

the réRei mqehmman@ therfizst fraspieney tsrr@ﬁrdlifermn\bemgem ﬂte ragiocofithel ﬁr%tm 0
f requency gl BEMNG) fiHeSeldhd gﬁﬁ&?ﬂ H)ea éfegﬁsu seeé 'dF% S 90 S e

down- converters “and m xers guen y to digita baseband
si gnal s i fregrency tix theseeand freguensy. processi ng on the baseband chip 34. The

iU E ﬁ&ﬁ‘elfcf&%\egg g e%féﬂ% li&‘?§ n ?solfafd%dalt@ ?}r%&c&uﬂh gte

transl ati on of e recelv des equency band and
facilitat ee¢01r§l<c1;munf ﬂtahesynebmmw e se@ml érdgmenh)a retadiziev to S firgtn 16.

The recgei i u C gain
cont rgﬁ Ci re@uﬁgﬁfg (no Q‘ﬂ#‘ furat]#ar% a%tg‘@k %géﬁlgggs&g%%gwefl
processi ngignbls ﬂipm(aahi-sy d1@tﬂamsmm¢amm(smystahdym):ra-exmungtcmdﬂhmm a
digital ni cat I ons st em br ogdcast il ot or beaco

det ect abl guw %W%Xel gy%ﬁ‘f ﬁﬁ?gﬁféﬂ%“‘a’eﬁﬁ?aﬁ&f ‘g%ﬁ?oys a
portion ofreltahenplﬂpobeﬁvedaedwﬁml freqphericy andidecond efréquery, die sévond
oscillator.22.t0 an,appro rlatefé uen(:e)élwathefr’:iq%I nc ner 24 as
speci fi ed SHCRit r%"-'pw'%) & SEEDN ﬂ'&r‘ﬂé‘\ Y- 2048 i | ‘\? \?lz?‘é#’sﬁ’lot €hain 18
convenbps doeirmanibasehand StestﬁaJ san&Udh aparfcm@larﬁl dngitsl | ﬁp.uh-moaiet he

m crophone 30 and encoded via the co ni catl on circult/comnputer

radi o freGOBHRYNISAHARS SYHIPESLONSIEEieACH 26cogdantey teﬁ fea?er equency
synt hesi Z?re?&taﬂ@eﬁ%noéaﬂfﬁcﬁeﬁﬁgL}?A}?d/leub?&?d‘c\(ﬁrﬁéﬁv%eﬁ”&%!ﬂ & Stelpt

shown) When the digital phone 10 is turned on via the “user interface
28, the |ﬁmplayu@@éf@wttye@renqe@seﬁmr|fmqueng@sﬂay be erroneous due to
frequency drift caused by tenperature, aging, and other factors. The
frequency tuner 24 tunes the output frequency of the oscillator 22 so that
it is sufficiently close to the desired frequency. For exanple, for GSM
systens, the oscillator 22 nmay be set 30 at 13.00 MHz nominally but m ght
drift by 100 Hz. Tuning of the oscillator 22 via the frequency tuner 24 can
significantly reduce frequency error and inprove the performance of the
digital phone 10. The digital phone 10 can accommobdate only one wrel ess

di gi tal conmmunications system such as a CDVA system As a result, the
coverage area 35 of the wireless digital phone 10 is limted.



1 ~ 7 M-G-; 2003 WO 011 29980 PCTIUS00/ 29121 6 FIG 2 is a diagram of 7aMAR 2003
. mul ti-nmode wirel ess communi cati ons device 40 of the present invention. For
Clarity, a%h#/%?d circuitry such as automatic gain contropcrusmustly,
filters, anpliftiers, isolators, encodergs, and decoders have been omtted
fromFI G 2. Those {.nAar i i i.n i where and 5 how
to inplenent the adgﬁiﬁﬂbééﬁtf#&&N@mw@%m cations device
40 includes the_antenna 12 connected to. an expanded dupl exer 42. The
expanded dupl exidG-4ds pslizgrameet @ donvengionahyyireless commuyrdcatiansedayicechai n 44,

an input of a - [ egal chal B brst o it chain
48, and an out ;lﬁl??{%jmaa g%@%ﬁg ci}leaﬁgu;i‘étmg %W@%&E ‘%Mﬁjéi%%a%ggg&?u&& exer
42 i npl eretiesprasentithedntidrat directs either the output of the first transmt
chain 48 or theﬁﬁlt@m of. the s%cond %.lranarrit. chain 50 to, the agt enna 12 if
the first transhid THafHiagTaR ofip midtamade Wireles: CRREYNIsAUPEs SEVie,
respecti Veéﬁﬁpl@yﬁngnﬁlhﬁaE;ﬁél fréuen§Osfrichirofizenab fablitaehRUAdoffrdtveea system

controller/conmputer 56. 'Those skilled in the art will appreciate that the
15 expande@%’ggF%‘_%‘é‘?‘urBQaW éteHp| enented with two dupl exers, one for the
first receive chring4¢ 20@ré 'RESNRd dei@hth 68a ﬁz‘&?’er?&?_eﬁ:%o&iﬁ?erﬁ%oﬂh@
receive chain 46 and transmt_ chain 50 w thout” departing fromthe scope of
the pr&enfrequermn symeheomizerafgid. 8¢ the first receive chain 44 is connected
to an input of el 59L 2Mhdrk UENE dibiin OF ANduLihabivel EdibofBAEAIYEAL I ONS

circuit 54. An input of the transmt rcui I's connected to an out put
of the firfequemysynchrirdrer afithe oyireléss. commuficagonsdenionptEIG.ns circuit 54
is also connected to a systemcontroller/conputer 56 and a bus 58 that is
connected to the user-interface 28, the m crophone 30, and the speaker 32.
An out put of the first frequency tuner 25 52 is connected to the first
oscillator 60. An outp i i I i onnected to an
input & the first fre%Mﬁéﬁgpﬁﬁﬁth%téﬁ a first frequency
synt hesi zer 62._A first output of the first frequency synihesizer 62 is
connected to anYYhipeithgrpregent i‘%‘%?nti%éﬁ\/‘ieséﬁBF& hiereim, edh oRedersBEB UL of t he

first frequaibatienéhBsiAERENS Fok ?a?ﬁ’éiﬂ&ﬁhgﬂliéﬂio%@, ity @ bet tied drstodtd
transmt chain 48. 30, An output 6f the second receive _chain 46 is connected

to an i nputhasfthg imeendion smatdiEnited theseto. shhessdaving oxdinanusid imihe astt i on

Ci I cui by 66andhgc&as ORf tﬁ@%ﬁ@h&gg}si EP@viﬂieHCH:bfeiﬁWiH ?éc%gxwaaaliﬁ@lmuo the
bus 58 and to an i1 nput of the seco 0. "An out put of the

d transmt chain 5
second fr egRdifigations rapplicatiopsnard embadimentewathin dbeiscrre dhewo! aad out put

ond"to. an RASRIUIEEHERSIA Aiichont fREniinvend BE AHNIA bE O SR RS ot 01 7
frequency tuner The. follawing revieputofot qomvensiepal wirelgse digital, phessi iser 70
5 connect giteh@ed o kitthreln Lfiferd bEGRIptEsceli @ivintin, A second output of

the second frequency synthesizer I's”connected to an I nput of the second
transmf chai n F0G. Lris tehdiagrameof a spoventionamviselese digitalnehong poit SThef t he

second 5 f s SR I Z6Y equi t i ent
S onal's t o "TRLERE IR BIERERY inHadbe P iekfta 19 ARG £ BBl B1°TT
The conmuniThetduplexetel iseonicdted itb andhpst ofwereeeiverhaghb@and ah eutput of
conmuni cati_gns_J iLnk shqwn) bet ween th ni_cat i,ans dey| and an
ext er nal cg%ﬁ?ﬂﬁ%l H‘é‘ﬁ‘g{%y %5?#‘%95‘5-'& sggalgsﬁgfv?@%gtgg%gun @&#gﬁgﬁﬁ @)
system Ongecdiveecitainilépard hputafthe trahsmit dRaM 1, gndlto an cutpibef s tugmble from a
GSM system or, ysfem respectivel and,synchroni zes t,he.appropriate
osci 11 3 or SoBHENG 284 AR PutpbE o e wellaPt 23 3¥ BRahegeds e s (RRBe S
est abl i shegyatieeired R0 aadiOfreqhérity taneASAA ougpwteof the frequeniat turler 24 ivvi a
nmet hods known in éhe . .
connected to an input of the oscillator 22.
An output of the receive chain 16 is connected to an input of the
frequency tuner 24 and to an input of a communications circuit/computer 26.
35 An output of the communications circuit/computer 26 is connected to the

transmit chain 18. The communications circuit/computer 26 is also connected



art. 15 In operation, software running on the systemcontroll er/cqln:ﬁ Tl\ﬁﬂ 26
. det erm nes whether the wirel ess comunications device 40 is operati 0
r'egi on asswo @29880wi th a first conmunications system or a $ETAIHR0/29121
communi cations system or both {not shofn) and activates the first

comruni cat,j 1 i cﬁ)ﬁwB L ahe L r.cuyl A4 6 E,QQH nd 52,
or the Zottggg(?)sﬁg l%%ﬁ%\%ﬁ?éh??gns Cl ﬁ%??i%hgﬁgé%%é%&@ee e%ﬁ%:c it rf/!?46, 70,
50, 68, 644i andefgonsmmhnications K udteicemputat i26naxd dig#aheirncuiéts and
conmuni cat.i OR e e yja d obal Positioning System (GPS)
position @Pé%?%%ee@uggé%%%%f’c' ‘cuitry as disclosed in co-pending U S
Pat ent Appl i catlh@pebetion| raliio sigfials t8akiveibby fthe efteNpu A dIertr&ns{d88 to by

ALCOW | t ed, titl 25 MOBI L NI CATI ON SYSTEM W
SOBI T ON RS BPLeRT 105 B Hirke thARB AYRIIBERS ARy eCYE KBRS ThE01).
the teachirggsivel cNKInCh6 aéen e ROTREEYH F R1iD Rxgﬁ@ﬁ@y _e(m-sighslsl to

determ nation may al so be made via the reception of apilot signa
i ndi cat i véntgrmeskiaty frequency dEdnsignaleniiiti dewrorengriersnand omixers Haopr esent

specific i kY8 Lhal les i : - OR: L0y a

S anal St EG pueefubhlfiy Bighlil bR At h plerpbralig fof Bigst
comuni catproaessiyg tasnthe-basebendothip 84. tThe biscillatare22iand theifreqidntpckson
first to Flal] ' ' t j SS: Js ' evi ce
10 1 s SperuTri R st SRl 0L U, FEBRSTRELER SR EVc:
for 35 whiddsireldFf frequenaydmindand frdilitatellock-ardapthedreceivettHRF sigmatsdby ecei ver

chain 46 1 7 N~ 0] "VO 011 29980 UsS0Q/ 291 8 locks-on_first,

t hen t he stg&fﬁ %% |n8§§'i-519|%re§ Q’Féﬁ‘ﬂx‘sﬁg}{ﬁ’ In&cg\léesa 5S¢ ﬁm%y t he
Wi rel ess cartonmticagaioosntdeldirmid (ndtishoha) po €athér sreparéd recebrddadgmalnt , t he
first comwfuni catians systemis a CDVMA conmuni cations system and the second
communi cat’PbRECE¥Em is a GSM system 5 The operation of the multi-node
conmunjscat i ons TheyiceRyAQ ibasei statioh (1ot BRoARHr adsorintell Wieh coNdigiiatat i ons
device of FIG 1 with the ex%eg%kgn that the nulti -,m)gf ComT%E‘ib atj ons

devi ce 40 CERFHARAHOTS RY SR O sts\pEUoLeT RRacomesignay detesta fcati ons
systens andckiReldedaentlte THErereieOBédtIN B e&PIBYE rpidionhaf tHdiptosett ware
to facilitate the s t?%g o%‘lﬁg_\ho e 10 r, sourg&es bet ween di f ferent

communi catb@ﬁen_ésg\%%.a te & 3toE OpAERROY &2 AP AN APRECPTIRE I E cei ves
a signal tyanRetiegaendynmerDhhs suEniEY wiaith@pRobYSh&bA dithats @ CDVA base
station, the first, frequency, tuner_ 52 adjusis the frequency of the first
osci | I or 60 isl’in&l% &m%cﬂﬂuk%@%@%@@@bﬁﬁs%ﬁ%ﬁlm'ﬁﬁ hé8s known
in the artvo@@igfﬂa;ssih 148 vid Wa%mém&\&@ﬁc&%dsﬁa%ﬁe%m&lmdﬁyﬁts the
frequency of the signal input to the first receive charn 44 gnd the first

transmt cHEFHt/PmERLEr) 3 1P ragie freqnensk cignalsctia; 4 aefaranee 4ZeqUeNEY al | y

receives %@?ﬂﬂ Arofn B BequRflcP ¥yRtheide? 20%hn SO MG L ﬁ‘e'g%ﬁcys !x?t em such

as a GSM basé station, the second frequency tuner 64 adjusts the frequency
of the seceniyeptsrs and grixers(Bet SWWM. accor dance with the recei ved GSM si gnal
via mejods Knowsdnn ; . %ﬂn u | %
subseq%sgnt_l y .ad use;nsﬂ{[eﬂgxéfrag l%%gymgl\fg t eéi?’glngﬁa%ﬁpugt&?gﬁ% %{eseé(?o%‘a

recei ve chiai equenayhef thecescillatemd2 may bt armongous duetthefrequgncy] drift

conmuni cat j i i . j I I } bot h
t he CDVA aénagggglc\iﬁsqfs eelr#gt,-dr? h%élﬁg’?g{m%%{:g%f%%g g?/)‘ g te Lﬁ%&?ﬁg}‘g%%% @g\és%st em
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choosing the. j L § hopt rf] e scope
of the pr e%%sﬁfeatﬁég%ﬁ%.auoﬁg&gﬁﬁg%%%#’g’ ﬁnc%%ﬁ‘%té#\agﬁglyg%/gs%%m
cont r o3d er atcIS Mz nomiag!ly St mbightdrifiby 100 Hy. Jaming of dhe osallatdd 22
conmmruni cati o ystens inr ions.g]?:o er%jdy b%i bogh thegCDI\/A angd. t he GSM
communi cat e BRRUEHEY higRs PhaAR Sigdhcantly seduc SRRERT BANLEPRERA. and
GSM systenmepemwm@mgﬁaaph@ﬁ@m,i rst receiver chain 44 or the second

receive chain 46 1o¢ks-on to the digital conmunications systemthat .the
device 40 is belR§ @igiteirpheng il ean aFG)‘PmE%H?ﬁfFe‘?I%Wf OPHeWéiF’El?%snle&‘t%}cti ve
system whiGHoHaEMERS systerd sdcis FCBARE YRR/ A993ECTHLEONAR dfead
transcei ver é;ot‘shown) ‘that is _external to the device 40, is a CDVA
conmmundtat phihe wirslessd1gitah phone d0 isdimited. 40 nears the end of the CDVA
coverage area and enters a GSM coverage area, the CDVA signal is |ost by
the receive chain 44. The GSM signal is picked up by the second receive
chain 46 5 and the frequency of the second oscillator 68 is set such that
the frequency produced by the second frequency synthesizer 70 is matched to
the frequency of the received RF signal. As discussed nore fully below, the
present invention includes a unique oscillator synchronization system and
method to facilitate systemacquisition or 10 intersystem handoff from one
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. systens are adjacent to one another and the nei ghboring systfw b2 '
able to sEWVQALRNED i rel ess communi cations device than the EGFHSAY rving
system The i 5. neighboring system an8 the servi ng system nmust have
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systemis expedit El)'/ﬁt uning "20 circuitry, Iscussed nore fully bel ow,

t hat t unesomitted; fregquEle2. ofhoseeoxdinarily ssted liattbe ag8wild kaopr slienaenty mat ch
that of, t i Qi el { j:ons system frequency. This is
accorrplsi sh Oﬁg§ﬁﬂg%ﬁq’l}1€g{t?§éea§%con§i%‘%‘ﬂ‘?at or 68 until a desired nunber of
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20, “For  exaprciedis o5 wpppde] BBleL 47 Fha expirdas dipls et uth periedn
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cycles (cye4pytp aeBiHchadn A%WBBFP‘H&f&rﬁeFﬂ@dm%t ' 19. 68
mlli o CDVA osTid bapdtidedy ShSRxbLYE ieDldthettdCa bivikth Mat idildriOEitkdd) thleS
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tuned to t I f ree i OR .0 A N 03 WO
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constructign o .oﬁhe conmmuni cations device 110 is simlar to the
const ructi 0N OF°the comuni cations device 40 of FIG 2 with the exception
that the first Anemtpatyf therfixst béteiredctmin ddds tonnerted Yo anrinpubdéf afirdtl G 2
are replacgd by a syst freguency, tuner 114.and .t he Lrequency s hr oni zer
115, Wi CrEraRtnd: SR A0 BARNbePRFA EROHEC St A5 JRRERER o
addi tion, gahimiteficuitofdiivetrnécied &S aAlougsut ¢Ff thRdisy sérafadedticsl @rchitonput er
stem frequency tuner 114

56 to account r the different.circuitr The

i's connectgj(;‘ t%ﬁﬁnft"'f?EtW‘ﬁjféorH F’srf:u’r%ééiléea@ﬁaf?fuﬁﬁte oCaf Tt of
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i nput o e fi.rst, osc at or. , o i nput o e Seco osci |l | at or
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%ft%@afe@t fre oA
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68, to an &@aaa&?gsg;m@siﬂ%tz.em&m\ﬁbh%fm&%eq?@nic?@ynmsﬁer spput of

the system frequ 20 tuner_ 114. InA"the present specitiC enbodi rrpntt, t he
S

first receromnacted i am inputof the fisst receiNa chainsd4. t Acserond putpeipeithe fir

synt hesi ze %}‘%q{ i , arfidy | £ %%EHH{]&% ns
c?/r cuit 54frae§§e% a t&%¥%%§%@%%ﬁcatl g’r?glag%éng% e secon%g)'r ecei ve
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system control | ef/ conputer 56.
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I nt ersystem handoff is typically enployed when two tel ecomuni catiggw QDB
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out pu]E 5 r érequiency s;lnsmreeser 70 alre)le gﬁramrd atnr?]d gmmdatequmlfrftmtlgﬂxai%gm tiont r ol

or re erence sj gha i de e second_ oscill ator in

response £ C‘E?‘é‘q@ %tci/)g?yﬁ?& FeceEye g@es the output fromthe
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cycl es gf CPHé“&f(ﬁ gpn%ﬁ?f)‘b‘f %#Pf)‘ atSﬁgmﬁepscPrc& @a&% sméﬁ Wﬁ&?? esponds
to a gao:c/ersemrﬁbcmmhmndad ht;xox&lndmﬁuag gnﬁmswmcmﬁmeesomo ,i6Be64 ingnal - :
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The i ven TETRAISE kg TRe deresmination af fhe aivE SOMMEBISALERS SYREHBos od
out put 1 L%&t‘?ﬁ?ﬁ’ﬁ%‘@%‘éf’“ﬁsﬁﬁ‘%@t O B0, aher e, Fhe. SpoFL 1 {© nUTEr i Lgycl es
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depends on the predeterni ned number - of cycles_of the output of the first

osci | | at orwhish greringEngspted hereim, dygieferanes. nd herdederminationimag @sRibe t hen
the first fegbngg heUidcepBoRUM ¥ ﬂm sigal N ﬁ:afn’rv%qagw £t bhgesonaal

output fromthe first osctillator The d|f erence between the nunber of
cycl es of commynipatipngsysiem. from t he second oscillator 68 in a given tine

intervgl and a EHW&B:'H £50 rd i
i nt erv%l is prolgf%lle as a cont ro Si gﬁgfﬂgfﬂ{%efg%ghggggfﬁﬁ\fe{bo tﬁ% second
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Desired count 2 corresponds to a desired number of cycles of the output of

the second oscillator 68 occurring during a predeterm ned nunber of cycles
of the output of the first oscillator 60. If the predeterm ned nunber of
cycles of the output of the first oscillator 60 is 19.68 x 106 (which
corresponds to




20 a time interval of 1 second), then the desired count 2 is 13. 001 NHEAR 20
. an alternative enbodinent, the different counts (desired count 1 and
desired cow@0129988re divided to yield a ratio that is conpdfddPPg29421
predeternined desired ratio, i.e.,13/18 68 to yield a control signal or

reference lstigineh filvafl then BHOKEEARMH tomManidativhs OfGtdm 3t AvafifblelBRd S€cond
oscillator 68 25 ;oigt ains circuitry (not shown) to acconmodate the control

si gnal s afPROYERERI &hearRlrss unpunicationst devite ddudmdhe pyerent spedfie 112
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(not shown) to accommodat e S or reference signals out put
fromthe systesmandethesacynd coremurddatioBsclystein isd GBY syajerhe const ruct ed by

P requenicy syncrtpBihubhich A2 BERE-hRa2 Rk uRIEBPRL AbERE 8 MBI o e
second oscheloytevatiéi8 of cthacommmiinicationy dquizecy RIG. arwik 3heiertastion tHatt he
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signal ort éﬁuftﬁén%%%ﬁ?f&%@ql%so?le‘@ﬁe i40 qagchandls fwe ‘gi%&é%@i vess Stgnal .

Once the fiifreles’d digsidll @beimRi@thiesyrReRRd L8L1 inkRidds 68ealsgstamed
relative to each other via the 1 7 BAR 2003 WD 011 29980 PCT/ USQ0/ 29121 13

frequency SOpsRiesAFBPUerS6 thak rups sefifvare tp tastljtata therswitching of phorecei ved
si gnalyf r [ f dj j chai /or .the second receive
chain 126 ?gﬁﬁfr?g@\%%ﬁ&%%ﬁ%%{tg?@%ig%ﬁbgﬁﬁégg'GSM systemis %u& ently
active and cormmiyhenahe figstieceive nbainaM initidllylregeiveh e sigmebirdnsrgittd ar 68 is
active, andphig Eb'ﬁlgiﬂ%n&hi&g? sgﬁ?étiﬂdsx? I3l t@pr@gﬂé e gﬂ%%ni 'lh?cﬁ&ftdance
with a predeterm ne esired relrattonship (13 %} et weén Thé “out put
frequency fodquensyftuner 53 adjustsatherfré&fuemay afitbe drstposcillatarpleimcaccofdanice second
oscillator : .em fr uner, 114 adhusts.,both
t he freqeuvr\qgc?;i #Pﬁ%&%ggﬁﬁﬁ%ﬁ&%%ﬁﬂﬂg%@g rea‘e&%?rt()f eﬁ%(s second
osci | |18t orfréudrayayntnesiter 62 sabsequentlyratijasts ehle friequérity ofthpsignal irfpwt second
recei ve chai Li.ght, nodjficatiqns, jn software, pr hardware required to
accorrrmda?‘g L«Esgﬁsﬁ%ﬁ?lgﬁ@h% qucg’tﬁ\emt %Fﬂ?@ﬁt&%ﬂlﬁti on are easily
perforned by ortindiaily)awhery th&iskiort reveive chain #4 iitiallyg eeceives & higralesent
tho separ FERERHREHPY S SPEAL M SRR RETICRtons STaism B SbRSro e

e separa | , : :
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Evpes of e, ob St sigBel TRt e e cPaln, Aamne BesEoREcked
| oops ( PLLgsinghit/cBrirtdbg.ect digital synthesizers (DDSs), and a naster

reference frequgn surce wi thout departing froqmthe scope of the present
i nvention. 25 Iuﬁ ‘é'Y%rngEP SQTERBBHRARORNS, dleNEepflad@t ganelieg FeRraf¢HABNI p

bet weesy t haharh@aHeas byHoth iRe TN A9¢ GNPl Ffish %&Jea%tegfsvexﬂf the

second oscillator 68 i's proportional to the“difference (neasured count 2 as

di scussed i§dhe gativieysysesmw) vikdlledh imghe arewill appeeciere that pedifisrenthe
out put of S I I I nq%;' L Al i val and a
desired di%‘%erenégﬁ%%é#géhggcggﬁﬁ?égfﬁgs Igg%&%&ﬁ%%%ﬁﬁ% %:Eﬁé%. The
gi ven ti nefrpm thesgopeof the present iriventins. diorexamytle, tshfiwlare sunningidn theor 60.
For exanpl j (8 i,Ll.akpr ' . -@%J q of
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first osci . t t he nunber of cycles of the 35 output of the
second osc%‘*'ﬁ%fq%?g%ao%}gs utre ing during the nmeasured 1 second 17 h~, ~~f;
2003 WO 011 2998WHeh f{eld&it6H4Q@ Bl Randed off between CDMA and GSM systems, a

delay may occur as the first recejver chain 44 or the second receive chain 46

locks-on to the digital communications system that the device 40 is being

35 handed off to. For example, if the currently active system, which includes a



interval is counted (nmeasured count 2). The desired nunber of cycl éd MAR 2003
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controll er/co r hg frequency ,synchronizer 2. an act ual
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'?SC![ Ihl at orcoﬁ&nd Qe ltfar?mﬁwmmgwhhﬁ thievéevite 40 r'ttd&trerthelenﬁllofgﬁ@r@mam l n{Jut2
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from ei t hethetrbeeivéd BF sigradi ve chain 44 and/or the 15 second receive chain

46 to tune both CI|| o) 6 are .bot.h omllators 60 and
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descr sped OV Sighhl MTHLyRteR Rqhiendy tuner 114 may be adjusted and controlled

via the system controller/computer 56.

The output of the first oscillator 60 is provided to the frequency
synchronizer 112. The frequency synchronizer 112 uses output from the first
oscillator 60 to tune the second oscillator 68 to be at or near the predetermined

35 desired GSM frequency for which the second receive chain 46 and the second
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20  Subsequently, the second oscillator 68 is tuned to a desired GSM frequency

based on the output frequency of the first oscillator 60 and the predetermined

relationship between the desired frequency of the second oscillator 68 and the

output frequency of the first oscillator 60. Hence, any oscillator frequency drift

or error associated with the second oscillator 68 is reduced or eliminated before

25  the device 110 is handed off to a GSM system. This greatly facilitates and
expedites intersystem handoff.

In the preferred embodiment, the frequency synchronizer 112 counts a
predetermined number of cycles of the signal output from the first oscillator 60,
which corresponds to a given time interval, and counts the number of cycles of

30 the signal output from the second oscillator 68 occurring in the given time
interval. The given time interval is the time required for a counter, as discussed
more fully below, to count a specific number of cycles of the signal output from
the first oscillator 60, where the specific number of cycles corresponds to a first
desired count or frequency. If the first oscillator 60 is locked onto a received

35 CDMA signal, the first desired count is proportional to the frequency of the
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having a first counter for measuring sard first frequency and a second
count er f &SMeignaliinghe sirgsesd spadfic emhasiment, desirpd-count 2d9gdetegmined

15 by the system controller/computer 56 and provided to the frequency
synchronizer 112. Desired count 2 corresponds to a desired number of cycles of
the output of the second oscillator 68 occurring during a predetermined number
of cycles of the output of the first oscillator 60. If the predetermined number of
cycles of the output of the first oscillator 60 is 19.68 x 10° (which corresponds to

20 atime interval of 1 second), then the desired count 2 is 13.00 MHz.

In an alternative embodiment, the different counts (desired count 1 and
desired count 2) are divided to yield a ratio that is compared to a
predetermined desired ratio, i.e., 13/19.68 to yield a control signal or reference
signal that is provided to the first oscillator 60. The second oscillator 68

25  contains circuitry (not shown) to accommodate the control signals and reference
signals output from the frequency synchronizer 112 and the system frequency
tuner 114. The first oscillator contains circuitry (not shown) to accommodate
the control signals or reference signils output from the system frequency tuner
114. Such circuitry may be constructed by one skilled in the art with access to

30 the present teachings.

The frequency synchronizer 112 adjusts the reference frequency input to
the second oscillator 68 to account for frequency error associated with the
second oscillator 68 when the first oscillator 60 is locked onto a received signal
or when the second oscillator 68 is locked onto a received signal. Once the first

35 oscillator 60 and the second oscillator 68 are tuned relative to each other via the
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smgle transmit chain and a single receive chain that employ tunable filters and
circuitry so that they may be quickly and easily adapted, such as by software
running on the system controller/computer 56, to accommodate the GSM or the

20 CDMA system as needed. In addition, the oscillators 60 and 68 may be
replaced by other types of frequency sources such as a combination of tunable
phase-locked loops (PLLs) and/or direct digital synthesizers (DDSs), and a
master reference frequency source without departing from the scope of the
present invention.

25 In a preferred embodiment, the predetermined relationship between the
frequency of the first oscillator 60 and the frequency of the second oscillator 68
is proportional to the difference (measured count 2 as discussed more fully
below) between a measured number of cycles of the output of second oscillator
68 occurring during a given time interval and a desired difference (desired

30  count 2 as discussed more fully below). The given time interval is measured via
the output of the first oscillator 60. For example, if the first oscillator 60 is
tuned to a CDMA frequency of 19.68 MHz and if the given time period is
approximately 1 second, which is measured by counting approximately 19.68 x
10° cydles of the output of the first oscillator 60, then the number of cycles of the

35 output of the second oscillator 68 occurring during the measured 1 second
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to each other via the frequency synchronizer 112, the system frequency tuner
114 can use a received signal from either the first receive chain 44 and/or the

15  second receive chain 46 to tune both oscillators 60 and 68. As a result, both
oscillators 60 and 68 are easily tuned when the device 110 is in either a GSM or
CDMA mode, thereby allowing for efficient handoffs between communications
systems without degraded performance or dropped handoffs due to the
inactive system’s oscillator not being properly tuned.

20 Hence, the frequency synchronizer 112 employs an efficient method for
tuning the oscillator 60 or 68 that is not locked-on to a received signal to be close
to that of the associated communications system frequency. For example, if the
active system is a CDMA system and the first oscillator 60 is locked onto the
received CDMA signal, the second oscillator 68 is tuned via the frequency

25  synchronizer 112 to be at or near the desired frequency associated with the
second communications system, i.e., the GSM system.

Those skilled in the art will appreciate that the separate transmit and
receive chains 44, 48, 46, and 50 of the communications device 110 may be
replaced by a single transmit chain and a single receive chain that employ

30 tunable filters and circuitry so that they may be quickly and easily adapted,
such as by software running on the system controller/computer 56, to
accommodate the GSM or the CDMA system as needed. In addition, the
oscillators 60 and 68 may be replaced by other types of frequency sources such
as a combination of tunable phase-locked loops (PLLs) and/or direct digital
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5 synchronizer 112’ includes a first counter 90, a second counter 92, a latch 96, a
comparator 98, and a subtractor 94. An input of the first counter 90 is
connected to an output of the first oscillator 60, to an input of a comparator 98,
and to an output of the comparator 98. An input of the second counter 92 is
connected to an output of the second oscillator 68, to a first input of the latch 96,
10 and toan output of the comparator 98. The comparator 98 is connected to an
output of the first counter 90, to a second input of the latch 96, and to an output
of the system controller/computer 56, which provides a signal representative of
the first desired count. A first input of the latch 96 is connected to an output of
the second counter 92, and an output of the latch 96 is connected to a negative
15 terminal of the subtractor 94. A positive terminal of the subtractor 94 is
connected to an output of the system controller/computer 56, which provides
the second desired count as input to the subtractor 94.
In operation, the first counter 90 counts the number of cycles occurring in
the output of the first oscillator 60 until the number of cycles matches the first
20 desired count as indicated by a match signal output from the comparator 98.
The match signal resets the values in the first counter 90 and the second counter
92 and latches the value that is stored in the second counter 92 by enabling the
latch 96 before the second counter 92 is reset.
Those skilled in the art will appreciate that when employing
25 asynchronous logic, a delay element (not shown) is included at the input of the
second counter 92 so that the match signal output from the comparator 98 does
not cause a latching of a 0 from the output of the second counter 92 as a result of
the second counter 92 being reset before its output is latched by the latch 96.
The delay element is not required when employing synchronous logic as
30 preferrably employed by the present invention to implement the frequency
synchronizer 112'.
If the frequencies of the first oscillator 60 and the second frequency
synthesizer 70 are properly synchronized, the output of the latch 96 will match
the second desired count and the output of the subtractor 94 will be zero.
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signal. This frequency reduction is performed by the tunable second oscillator
68 in response to the receipt of a control signal corresponding to the output of
the subtractor 94. The tunable features of the second oscillator 68 may be
implemented in software or hardware by one ordinarily skilled in the art and
having access to the present teachings.

The output of the subtractor 94 represents an error signal employed by
the second oscillator 68 to adjust the frequency of the second oscillator 68 based
on the error signal. The second oscillator 68 adjusts the frequency output from
the second oscillator 68 so that the error signal output from the subtractor 94
goes to zero. The error signal output from the subtractor 94 corresponds to the
first control signal discussed above.

FIG. 5 is a more detailed diagram of the alternative embodiment 112" of
the frequency synchronizer 112 of FIG. 3. With reference to FIGS. 3, 4, and 5,
the frequency synchronizer 112" is similar to the frequency synchronizer 112’ of
FIG. 4 with the exception that the outputs of the first counter 90 and the second
counter 92 are connected to inputs of a divider 120, an output of which is
connected to a first input of the latch 96; a second input of the latch 96 is
connected to an output of the system controller/computer 56, which is also
connected to reset inputs of the fist counter 90 and the second counter 92; and a
first input of the comparator 98 is connected to an output of the latch 96, and a
second input of the comparator 98 is connected to a desired ratio as provided
from the system controller/computer 56 of FIG. 3. An output of the comparator
98 provides the first control signal to the frequency tuner 114, which runs
additional hardware or software algorithms to incorporate the first control
signal into appropriate oscillator control signals.

The control signal received by the comparator 98 from the system
controller/computer 56 is representative of a desired ratio (13.00/19.68)
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given application.

With access to the present teachings, those ordinarily skilled in the art
can easily build and implement or order requisite components of the present
invention including software running on the system controller/computer 56,

10 the frequency synchronizers 82 and 112, transmit and receive chains 44, 48, 50,
and 56, counters 90 and 92, latches 96, comparators 98, and the communications
circuits 54 and 66.

Thus, the present invention has been described herein with referencetoa

particular embodiment for a particular application. Those having ordinary skill
15 in the art and access to the present teachings will recognize additional
modifications, applications and embodiments within the scope thereof.

It is therefore intended by the appended claims to cover any and all such
applications, modifications and embodiments within the scope of the present
invention.

20 Accordingly,

WHAT IS CLAIMED IS:
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a second frequency synthesizing means for producing a second signal having a second
frequency associated with the second receive chain; and

second means for adjusting the second frequency by providing a frequency control
signal for adjusting the second frequency to the second frequency synthesizing means,

wherein the frequency control signal is based on a predetermined relationship

between the first frequency and the second frequency.

2. The system of claim 1 wherein the first frequency synthesizing means includes a first
oscillator, the second frequency synthesizing means includes a second oscillator, and the

frequency control signal ]adjusts the output of the second oscillator.

3. The system of claim 1 wherein said second means includes means for generating said
frequency control signal based on a difference between said second frequency and said first
frequency, said first frequency corresponding to a first count of the number of cycles
occurring in the first signal during a time interval, and said second frequency corresponding

to a second count of the number of cycles occurring in the second signal.

4. The system of claim 3 wherein the frequency control signal is based on a difference
between a predetermined number of cycles and an actual number of cycles in a signal

outputted by the second oscillator measured during the time interval.

5. The system of claim 4 wherein said second means includes a subtractor for

calculating the difference.

6. The system of claim 5 wherein said second means includes a frequency tuner for

adjusting the outputs of the first and second oscillators.
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said second frequency and the predetermined desired ratio between said first frequency and

said desired second frequency.

9. A wireless communications device accommodating more than one digital
communications system standards comprising:

first means for receiving a first signal formatted in accordance with a first digital
communications standard, sgid first means synchronized to a first frequency;

second means for receiving a second signal formatted in accordance with a second
digital communications standard, said second means synchronized to second frequency; and

third means for adjusting said second frequency to a desired second frequency in
response to a measurement of said first frequency to facilitate the reception of said second
signal by said second means,

wherein the third means provides a frequency control signal to the second means to
adjust the second frequency, and the frequency control signal is based on a predetermined

relationship between the first frequency and the second frequency.
10. The system of claim 9 wherein said first means includes a first transceiver section.

11.  The system of claim 9 wherein said second means includes a second transceiver

section.

12.  The system of claim 9 wherein said third means includes a frequency synchronization
circuit having a first counter for measuring said first frequency and a second counter for

measuring said second frequency.
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15.  The system of claim 14 wherein said second means further includes means for

changing said second frequency to said desired second frequency in response to said

frequency control signal.

16.  The system of claim 15 wherein said means for employing includes means for

computing a ratio of said first frequency and said second frequency.

17.  The system of claim 16 wherein said means for employing includes means for
comparing said ratio to a predetermined ratio of said desired second frequency and said first

frequency and providing said frequency control signal in response thereto.

18. A wireless communications device accommodating more than one digital
communications system standards comprising:

a first receiver for receiving a first signal formatted in accordance with a first digital
communications standard, said first means synchronized to a first frequency;

a second receiver for receiving a second signal formatted in accordance with a second
digital communications standard, said second means synchronized to second frequency; and

a frequency control circuit for adjusting said second frequency to a desired second
frequency in response to a measurement of said first frequency to facilitate the reception of
said second signal by said second means,

wherein the frequency control circuit provides a frequency control signal to the
second receiver to adjust the second frequency, and the frequency control signal is based on a

predetermined relationship between the first frequency and the second frequency.



