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Field of the Invention [00011 This invention rel ates
to transmt path archi pg&ak ApRichtn f&gonmuni cati on
systens and, nore particularly, to transmt path
circuitry for wireless conmunication chip sets.
Backgr o WEIGHDED MIXIRGICIRCLHER|YI EOR;QIQHERAHMBRDGES’SNG IN

systens are used i pplications
such as televisi onr}"’&\"MJEIF‘c Q%Tgﬁns’" pagers,

gl obal positioning systen1(GPS) receivers, cable
nodens, cordles I  _devi ces that
recei ve RF signa VQE&%E§ré%gﬁ%gégﬁﬁggg%gﬁwﬁ require
frequency translation or m xing. Two-way W rel ess
comuni cation systenms include receive path circuitry
and transmt path circuitry. In prior solutions, this
Teghnical Fleld ef:the fwentiomt egrated into a plurality of
integrated circuits and included within the system as

[0801M T elrEis ﬁlvéhﬂﬂfmérz\te@fbttta@sﬁmlcﬂathﬁrcﬁlﬂéctur%f SRS RAkh s¥stems B&Y4, more
at h C|rcu|t for such systens, internedi ate
oo TR G B W MR SEs, where ¢ he

baseband signal froma digital signal processor (DSP)
Backgrourgt converted to IF and then transmitted within
the frequency band of the wi reless comunication

[Oﬁ@lt] wor kad;'éfr%erﬁ{r Elﬁs tcon%?lﬁﬁc%ﬁ&n ?%i r{;soa?@us%cpfn as\ﬁhe a}'lls% of applications

clfcuit respect to ce one wre

Sugly AtriRivision, %ﬂHUIﬁl‘eteWB‘?OP%% PASEHS, éﬁ%amp%tlontnaéyﬁm@@%ﬁacycewers, cable
mEBRE Scof s PRn&! ﬁﬂﬁeéjarﬁ%emlc@@ﬁ*a&%wm sR4ls. %Mé?:ﬁllérs typically

phone networks. 1800 MHz for DCS cell| phone networKs,
reYHE TEGERICMEEPSIRENR opEsiinge oY MErelgts cmmtcation ypfevas include receive

paSPaLLIng ahdﬁratnhﬁiﬁ@atlﬁﬁ}chltrp hﬁlrtﬁloﬂﬁ)‘ldﬁiﬁﬁsk ﬁnslcﬁc 9 0hak b?en integrated into a
am oT an

003].. FI G .2 bl k
P’@fﬁ%%ﬁ} integratef]ic %5% %P?‘én 63 pighin ?ﬂe % gﬂ?ﬁ 32, '?f?ssaoweﬂawm“yn chip set.
Wiith edspedli to ghearansnfft pathictragdrey foosti S}'btblﬁsj 1rmm¢dldteaﬁdq[1en(:9x/®)arclntectures
hat%?ggéeg %setd rv%rerﬂlet bage-g)gd sv{gpcq)from aI glasl%alﬁ)éocgssor r‘égli') is %’% converted to

ransm
IF140d thﬂnetransmmdvemhlrf the rﬁeauedqsygbmdtlof ghie gmalesqocmemmtron (nEJﬁB)k using

. ) Ciry. 29
of%%fﬁ qthlgsg éAScEtI(LEE ﬁf'ﬂ_ét{}/’%fg é%%ltr% ‘Q’gg ?]g\%;geﬁt{ tE f ﬁl‘ufé{ Sﬂoﬁec\wlélgsy comnilumcatlon
nefvgorksi- for Bvampda thurequency bsndsl qan fpe rrogid §30i Ny ar@motl\ﬂémfor GSM cell

pm@ ﬁewverkpflfss@wz%p picgedn f ﬁaﬂe@reavo%r saa' f96é/ Nh%;for Bk Seell phone
fset 1oop feed-forward CI rcuitry 1 conpare
nepﬁcéksp [(hammel spacing in these cell phone networks is 200 kHz

[0003] FIG. 2 (prior art) is a block diagram of an example architecture 200 for transmit path
circuitry including an IF voltage controlled oscillator (VCO) 202, a transmit (TX) VCO 128 and an
RF VCO 204. When the device is transmitting, I and Q baueband signals 107 are received from a
digital signal processor (DSP) by the IF mix circuitry 220. The IF mix circuitry utilizes the IF VCO
202 to convert the I and Q signals to IF. The output 112 of IF mix circuitry 220 then goes to offset
loop feed-forward circuitry 122. This offset loop feed-forward circuitry 122 will compare the phases
of the signal 112 from the IF mix circuitry 220 with a signal 114 from the feedback mix circuitry 224.
The offset loop feed-forward circuitry 122 will then use the phase difference between these signals to
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of the signal 112 fromthe IF mix circuitry 220 with a
signal 114 fromthe feedback m x circuitry 224. The
w@bdosmo122roop feed-forward circuitry 122 will tPEnUS®e5/022397
t he phase difference between these signals to - 1- cip
turidfe TX :VAQ 1@8etot dr@ludeXanvéuGpul Rigndl (OPTRUI)CIOS atnanHsliﬂacﬂJ&”requency of a
ed fre uenc
el T e 500 B 5 PE Sereh Ao ° s fodback mix
cigcyitpnAd esseives ﬁhmmmknal THend eddbtie Ifreqnencyodown wbihg the RRA/CO 204
£cRil t
al{dedc&hﬁﬂép 51érQ o RF V 7%8@'1 i'ng %ann)e%et en &§v1<§ed%9%ég&%é1( to the

down usin
offseHapgEgdy Olmvd cirgpsy b3t Sue preblern amth !lblsmrlpsarchﬁeqﬁurp rvdrerie dhgegration of
th@%aﬁsﬁlﬁ@btﬁ@ffcu‘it@' i Et%m?iceﬁ §&i Bte*f&%e f8&dleaF Weehos, 'tﬁm Vbb 128 and

'em wi (?rlor architecture,

thie r?tF e&&ét%o m I’&fpa‘i“ﬁ‘éart ?p&ﬁs‘i"}’ﬂsﬁ Buihe 1Ei YE&Q,120% gany be Pmblema“c and can
s@hﬁ@ﬁﬂﬁ ®fradd erforatde] REROEEy WHEA MGy r16wilhn r¥EeRe 204s fdr B8M cellular
Cg 128 and the RF VCO 204. In particular, spurs
@Eﬂ?@ IPYRRES| E VOO 202 can be problematic and can
significantly degrade performance, particularly when
000}y f @h¢ prgrtshiution Cbis T VIEON2AL 1f1tenfer€|§SNbl(oblletlnu>|/aal‘to adjust the IF for
o RITIMIGEHE ARSI m oA, £ RE éePthrtvf‘n%m'i{ hahels, fhe I VO
07 interference pf i
202pwauisirbe duned tjarfirgt rtr@aﬁblllté%oh@ fprea:%mné sat hﬁimnsmschammlsdhm rVCO 202
w&ﬁc‘i geg‘eunédocf) a%hffe}éh‘?ﬁ? %ﬁfhlsq;ay,t t?(ﬁlﬂl%gante ROARE] c%tﬂ'c_ltbg gﬁ!ﬂf %i b¥ simply

t uned first transmt
maV@’eH’s rﬁ951§‘@1 Ofofhe tmtﬁw%mter@ﬁ%m fiequancies fyeuspd-by/@® FOPCO 202. This

solRidh,GhoW&vet, H;rbﬁﬂbér;%n@ 1r(jt'h£tf1ter5c§1ﬂ55 a.ln"fF Vb@ be‘ {h§t ﬂﬁﬁybe adj usted to multiple
I Nt e e rence coul

E esole, edu %
AP A BB PO HOTpELE 414 FTeY G2 ngin dkditon, prior
scﬂtﬁleﬁglﬁmbeetsccmﬁtaﬁﬁd b}bhéwihflﬁ gthraMGﬁ}xﬂl@ dignaldtht a® Ob Wdek@8out of phase
P . Sone E}T [ guires an I F VCO
oHE8 T Rt s Be kA E el T8 kNt B e | Fo. And ¢ hi s
solution still wuti Ilzes both an RF VCO 204 and an I F
Syimmapyof thednvedtioni on, prior sol uti ons have been
constrai ned by having to generate m xing signals that

'[0@55? 90Tge q;re%ﬁft leéntl&{ ﬂ?&@tﬁ? &ﬁfnguéﬁcui‘n@ %ﬂa% Hll:e rprocesfsmg in

rocessmg wthin the mXx circuit

cqnpunicaips SYStSHS: [1“ tmwhteflﬁxgx%g crcpiffy alloyws éqftar@rpqtﬁm%rsﬁ@ é)e utilized in

goibritingGheCrhikpl kihiats ffnoc[ua&}b&az@ rpﬁfcééﬁlﬁ ﬂfdQHe?e‘B? bfYidésh significant advantage
COl’n’nJr“cgat on %}F/Ste mXing Cilrcul Itr

ry
ORI PRARS PV BY ﬁea?Pﬂe%i?ew fgg s'm‘? g "i’a‘é g fippalsz e peqded for quadrature
miy@ger ati ng the m xing signals for quadrature
processing and thereby provides a significant

Dg%}‘@'@%’ﬁ?’? dﬁiré“mé(or architectures where 90 degree

I ng signals were needed for

uadrature m xin
[0006] It is noted that the appended drawings illustrate only exemplary embodiments of the

invention and are, therefore, not to be considered limiting of its scope, for the invention may admit to

other equally effective embodiments.

[0007] FIG. 1A is a block diagram for a communication system including transmit path circuitry

and receive path circuitry.

[0008] FIG. 1B is a block diagram for a ratiometric transmit path architecture.



Description of the Drawings [0006] It is noted that

t he appended drawings illustrate only exenplary
wepdvemizent s of the invention and are, theref oP€I/USINS/022397

to be considered linmting of its scope, for the

[dopgjent lme r &M 4 b6 dRERBIof SAEhMY arbilife8Gk |
o 3907 FI G gllIa%()l S a b% ock lgl aglfééf%a?smltpath circuitry

ty@%ﬁﬁ‘dﬂ? &gt etﬁlrﬁ’g’wg’lp AR FEPHE transmit path circuitry
and receive path circuitry. [0008] FIG 1B is a block
(091G gr aRid. Gris a niond detaited biock diidkdds 6T 4n P@fple embodiment for transmit path

09 rior art) is a block
mg:l;"ﬁlgrn%ac%ﬁ% e)galﬁlp %)% gmﬂ) SeOfg}ecdﬁvu{eg%fcﬂ‘% for transnit path
circui t]rg’y t ypi cal I i mpl emented on nmultiple integrated
001 Y cui FIS: 4pgead] ochri@rala fprsquadrate gentetian hreldcobibinedkcircuitry utilizing

ngmg{@mngglr@ﬁ?exanpl e enbodi nent for transmt path
circuitry including exanple numbers of the divider

cui [.001]1] .FI.G 4A is a block diagramfor
[‘@Lﬁidr a%@ &B R At diaeram dordotipigiaied: pmbodimentyrelating foAlEg4A for
qua_éﬂagfbt ﬁlerﬁtidﬁl &fﬂl@ oBimbiget difciitry [u@@zll?f] wéibifed ARidgSciRuif, r\%&et a final
aidi;a _{a‘;lev? r ;hgl e-ended enbodi ment relating to
Xﬂ\ or rlg generation and combiner circuit ry

utilizi ng \NEI ghted m xing circuitry, where a final
[0813}i deFIgy 5f is\ee cigtiuiti digrani orut Hifferegtll enB@inddnt FdldBng 5o |F£G a4A for

q&ﬂxﬁﬁfé enghtﬂ)gra%mct)ﬁ dm& gﬂc&tr? ruﬁfglﬂ a&elﬁﬂgolglx%%%m&@ where a final

for quadrature gener
dl&‘ﬂ?’@uﬁ‘terdiﬂlqﬁﬂslutﬂz?ie%g wei ghted mixing circuitry, where a
final divide-by-five divider is utilized. [0014] FIG

[0684] i S BIGh6RGKa BlbckfiaaMST 2 BlteRlali RS &%Hlm@ntqmgdrﬁﬁg %er{eﬁflon and
L adr at u and copbiner circuitry utilizing

e tgener at%1 ({}P
PSS HTIEG WER MRS S'U8B15] FIG 6B is a circuit
di agram for a singl e-ended enbodinent relating to FIG
1081al f or FlGu 6B rigit Wwirenitgdiapeana tiir cansn@iedendﬁrdmbnﬁmeml rélathhgt tb WIG. 6A for

qug&rht]ugzéeggat%@ﬁlagg' ?rglln é;%llr:gs ]]?zyn§t v&gghfeghd&lé]ng rgfr&utr)? vyhgre a final
dl@ﬂ?‘@hﬁ‘tedt}ﬁl@glﬁamzwr a di ffer ential enbodi ment relating
to FIG 6A for quadrature generation and conbiner

[0616] CUi EIGY 7 Ul'é |a| bl?c'uiﬂ QiapRnIRE 804 itA0 efib Jafisht eratm%bee Fft. BA for
final divid X@ ive divider is utillzed.

q%gtarrel %gpqr@wndlp prabines  cirpyitny ytilizing weighted mixing circuitry, where a final

divide-by-five divider is utilized.
Detailed Description of the Invention

[0017] The present invention provides a ratiometric transmit path architecture for
communication systems and related methods. This ratiomet-ic transmit path architecture utilizes a
single local oscillator signal and dividers to provide mixing signals for IF mixing circuitry and
feedback mixing circuitry, thereby eliminating the need for separate IF and RF VCOs in prior
solutions. As discussed in more detail below, with the present invention, the separate IF VCO can be
eliminated, and multiple divider circuits provide an advantageous degree of freedom in selecting

values for those divider circuits.



[0017] The present invention provides a rationetric

transmt path architecture for conmunication systens
waewee2at ed methods. This rationetric transm PCPHS005/022397

architecture utilizes a single local oscillator signal

[omng] di Wiich@ted thaDasis@Mictbéh, Birédid) Gedubr@Padr RFfsighal Infear¥laX bB@rical signal

circuitr d feedback m circuitr
oG i e BRRR R Gt gy w8 e Bqendy ipriAsopeiiptirz (412) 1o
tlpnslaﬁxfs o @igalierto mGHz)AEgddlsssLtﬁ’Slmjm%dmnﬂﬂﬁ(ﬁlghi @hith lsudbedigl, is conveyed.

he e se arat F YCO can, be
B RGBSR 8 B0 R B Yoo
advantageous de%ree of freedomin selecting values for
[@0hYse HiGildes achleckdiagemn 0 2 gpmmpni¢atiomsystent 10A ditcluding Wieshit path

cPc%[tSf' 104 alﬁi recfeﬁlg 'chh CHQAHEI6Y In tR w1$éfes§ émﬁimemgﬁgte@ Rntenna circuitry

el eCtri cal conveyl n usef I nformati
1Q%1egeivey and?chm \?% for exaraniey %ﬁ@y cﬁlil@ﬂfrbﬁfb efefion3 The teesinerppth circuitry
re(c&v&)thet ggriahmsqamﬁle Qftera GROGE ifoz(a%%))avldéseg%ﬂﬂu€§1§na@flo9 to DSP

he medi um t hr.ough whi ch such si I S conveyed
Clécr‘fmmi 0% Bh%ﬂ"ter‘iﬁ?/a? Baiops %Iﬂ%fﬁ‘iti‘rffse‘iﬂ’u‘% 1P 6%?6 For e recefe path Clrcmtfy 106.

ORP atafiple @RAKdchire BANWIF ArichiREtwe RMhe6 1GADIE RF &1cfal 1b®R1Rt converted

bl a C at Sys
R B B T S B
Agdititnatdigitufilteripg dkdiccharingl sel@ionicancsthans® aemvtplishedwithin the DSP circuitry
1(98e Fﬂ’l gc?d?tg)]p C%Hﬁ'o% Q%lsciorl %5“ tt>er|.¥ed1to ﬁ? b Sohit Olbtges rg%g%egfﬁlhg)ﬂcﬁ):gs%;ﬂ% When
lrlfcem&tlones mﬁﬂmﬁcﬂ, the dﬂsﬂ)rcycmfacms\pewldbd‘ﬁemglagm lto th® Barfsmapath circuitry

16‘{1 gl"l@rhta d aﬁJ ‘Jé%é'ﬂ'% Irlg% é‘l%(t?erssgg] %bsglﬁg?{]{laqlglz a ngir&}(ijlﬁ} ? ﬁﬁt{)ut signal 105 to
alv%tm @wlttarle% Thecquipriesignelblp eis e desiredifréquency wihin dediegeency band of

tH@ 3bBmElidabot defworld Afihin Qﬂﬁ%h %Q%ﬁll&fl&f‘éy&@tﬁﬁw 8 oFe?atﬁ'\ A Varlety of
| ow- EF architecture where the ir.put RF sig é

archijegtireg GpL bt GHIEEVAT (6 FRERMEPaheiguity dgbu A0 Ripeeive path

pdbsifid) eontr6li sgghdlé 708 GavbeluBeddo b&ﬂ?&n@@l% tRRAiQ@hipRcekgs t al
converter. Additional digit filtering and channel

t b t hi
BECei ERG 1535 SR ekt 7198 oI Bp b e o et pah
cirmitgy 106 Bighificaoty ratlek than Baving beth\ae IHECO 2p2 acles RFGCO Y Bs in the

: Lt { ' ' 108 .
trhd%o&%lgggﬁtlapd Pi%teh F@?Ig:;rbt rﬁ)? ﬁ%), F\r% éalr:]t}sg%t?llc E)rg#i%ﬁtr&xtrhcc%fz?t{%/ 104 of the
p@mt intRpmtont m@lu@ﬁriﬂle lprat dsciflitorc@Oh MEOLBA. FYithoesse o FII. 4B, when the
dévﬂ,fe qpﬂ%fnﬁ’ﬁhng‘ gndp(ﬁ Q)\c{éega%ﬁ s%HJlP %7 a?é gaga{'ed]fg)%'l 59 s?gﬂ%aprocessor

circultr heé out put "signal 1 I's at a desir
(PSP (qnéﬁé@nw Qlwwﬁy 1Pe Thedtjminapuiba milizef 2 mhdng signal from divider (+N)

1500V e IT QR @ SN 4 i 1k Jepi 16 B fFr}ﬁx R N26 Aeh h 86ks to offset
system 100 is op eratln% A variety of architectur
logp) fredfopward, eifenitry d &2 Biis qtfyptdoop rf%eﬁ-iqﬂwrd pisauHrydi22 will qompare the phases

ofltidsignAB1 194bR the TR nﬁ)@&ﬁhlﬁ’? 158kt aﬁfg@QQﬁSfrﬁﬂthe ERMab10hix c1rcu1try 124.
1als :?é can be used tqg help control the transmt
Thegtherppdeed s

Feidrmdeed €omprd cjresypoi22 pilkihen e fhe phpsqffidferic efyjeg fegsysignals to
tuRé tlQXEmNOE) 73000 (PratRee anf Guitput Kignal BOUTPTE (10§ at b ABHHET trequency of a
trgrg ?Clu 1%% 81%q1§ﬁa/g§aﬁf ! C% ! %Eltgoglrr}etﬁvhqr e'ilﬁey If'eggoack mix

circuitry 124 receives the output signal 105 and mixes the frequency down to a channel related

frequency using a mixing signal from divider (+G) 134. The channel related output signal 114 is then
provided to the offset loop feed-forward circuitry 122. The dividers 132 and 134 receive as an input



traditional solution depicted in FIG 2 (prior art),
the rationetric transmt path circuitry 104 of the
wEe@sem276 nventi on i ncludes the | ocal oscill ateeT/U810p5/022397

VCO 130. Wth respect to FIG B, when the device is
thﬁ%ggﬁaﬁoﬁ@’w fromribhred aseadindi2s| gm'sﬁarédoLZ% Uikhiry 126 utlizes the
cHaBieei rocessor ([ the

(R UANCHAARER) 945 itk el PG RoREREY prorirata 1) gamiio) 1
at3i9g5imee channghrefatedl figgHeriyy Thie trarcit pdtB Zircubry GOdWBSd ratddRirk because the

miitg s@ndlé GRAbBTF iy bifoui 12 of IF. ni
NS csf%nt r. %2% t hen (alg;é’g@_? gﬁ%@ thjéeee(foa %6?)";5 clfcélgla-]?éfl’iﬁléi‘c& based upon
%is?“&%ft?r?‘ég rogrencyind agsr diwided Yeaiqys fob dut Htanting fidqueidyC UAS Eich, this
ardi@2ctuk ElimicadHiRTE VC020p haSES; i I fromthe

IF mx circuitry 120 with angeghgﬁo%ll%{b?l%(flhﬁ?{lé’raﬁ

db .Xx circuitry 124 The offset | oop

"@%gd- ?%F}V\/gqug(;a %:"u"rrec‘}é}ail?‘gbl‘iézhwam oft i piampie emptipdimehitafor transmit path
CICrgger Mndelitgekaedamntves éorslivgjaﬁ: 182 ki 1%%% tﬁé&b?b@%nyn@@epicted the
L i t signha at a ’

it 091 R0 Efhella B'h B BHORR eLRR erlial Wirenesrascllsor
33 psetjliesA exh  dinapencyrof 26 He ditivmptedthitit@ical CSMBSIionT 08y utilize cither
13vaesbr a6 KiHréteShds Cldkis recei ves. the output signhal
105 _and_m xes thgmﬁ‘z%’e%béﬁegf/b%omuetn%esém lﬂgﬁ}’f&mdrléﬂeé’f‘@d Divider
K} Bguessives the refsense pignel fiom séfererak ofcillator Abvind @Fov{ded anli@date signal
(fuhhe peRaBA&kor (@)t B4l ' |, 114 .is then provided
;%:‘316 ];f he ol tor (B, S il BB bl b8 DS oty low pass filter
(LI dp ey dhep gorthe 9 130e d'b¢ autpuisf TANVEQPSA §s i@ LIOQighONg) 116 that
is frbidd} ad ABinput EiSAGE E5b @154 MM It - shared LO .
(Ab%%ocui tr é;fi(zG atili zes t ﬁ?_c’ﬁiz\ynlh(é%iggalggﬁ?%\?&(elﬁpﬁmémug?d‘“der
' P8 L33 brfrebringmovided pethy othar dpuictb pltpsé dbeecloPDet) 334,
o signal (fLO ) 116 at a desired channel rel ated

022]e quéYityrespdhits the MRRSNEifcuiBAtthe Lo G | :
mideRt 4099BS £d4C @&causgfe t he lrlrliﬁ?(litng S| wng%sgﬁéﬁig%ggaﬂfgrerﬁ%ﬁlvm by

crr cui try 120 e I HE RS LY pmben G- Asideripted: yhe Tmixern3ag and 304
utiligg ghixib@ sigohlu (fon plotigedS ASR dSdaF 1iNY0I3h 158 e
Shoq/hyiﬁl%%ei/%ﬁ{eéi ons, of .fq?dat st,arEiNr?g fre.qﬁ%’g%(.i %n@lﬁﬁwmy (not

this arChitect ure &S daieabed inmore deteitbylom 2L agking back do FIG. 3,

thejcharmpiesignell (SHASOVELD 1101 isoftilizddGo sdledtRhd Miucfof MividePB23 1338, which
| agram of an exan‘p?é

' taill [ ock
oEbf e kg T B SESE PSS Boelr S, AR i
signek i (The b sigel €1.d) 016 idl bmi/ideflrts thé @Zmlﬂré?%:{%?thrfl% dil&r (+N) 132 and
At . i cted, .the I gna 'S
fo t%ggég?%{ggl . %rgﬁgy %ﬁoélgl?edlylg‘?fﬁ(%?dg‘b (PLL). An external
reference oscillator (f ) 330 is utilized with a
[0033] e quBfith yesprict @@heMetziback tmix sircniay eitle bubsk (fhy Bore e (RRM (=G) 134 is
BOUYE | i Li ei rh.13 or 26 MHz
profl 4 e s tathtNen T bl Bk AT 5o Sk e o g g uesived
harrpgnics pbthe) feeback|sigrial eiel). Nbixeri 3d@&recdiv} td I@AnshiCRipuESeqlidiBy (frx) 105 as

its ¢tk KRN C eheS bignRlof iR : oscil.l afor 330 and
dot E%éipges an u%lggt elqugo’#gfsel%%%§ ﬂf‘%“%t?ﬁ%' 2l 6P to the phase
ee?t P?t)%@ﬂf. The out put of phase detector 334 passes

through | ow pass filter (LPF) 336 and then to the LO
[00400 18Bh redffeet to PRt Bép &Q-fvx%d]c?a@uitrﬁthét?&tdgcga the 31 aJ;t gignal 105,

the ((Jédé]pfg ;@gb.t h% is provided as_an i npu

132" a0 “T54°° 190 '8 Pl et ioush Rand-prss fites 3p&stobesnhest detector (PDe)
310.t Wheophg$e ditevto@Det) 310 compares the phase of this input with the feedback input 114
from band-pass filter 320 and produces an output signal that is passed through low pass filter 312 to

-5. A



(b) 340 and divider (L) 338 before being provided as
the other input to phase detector (PDet) 334. [0022]
waeaoh/ore3pect to the IF mx circuitry, the | aPdr/s2005/022397
baseband signals 107 are received by m xers 302 and
th8 0%, VOdniiz8) The outpstef OBt\Co $28 i0 tHeh pidbdd@hirodA @ividd (+T) 316 to produce
theo gtled 45he m xers 302 and 304 utilize m xing
'gﬁ F§m“ F) provided fromdivider (N) 132 and
WEI ghted mxing circuitry (not shown). The wei ghted
[0025ki ngltds meted thatythe saldesfor tho efividers imrcﬂhefieh'caﬁtly WRi®OWIG. 3 can be

Ry L NG -

eXBQS”OW\M’Pﬁﬁeftﬁeg éherriutpats frequencies daputha ciycuindy dfHREG.LDasd grovitle example
vafued- R} the aﬁld@r@ gnd &ﬂ?&ﬁ:@t’ry V\}ﬂ{cfl k ng% Ip%ylfﬁi%?dv&r&%géhg Qe%v)rflgs\%itg é%spect to

out put sign . The LO si 5
peffgrngapee. | Ipr P?ﬁ‘ %h%fOP@UP& fagtons tsam bRyppnglflapsdoia sel¢aing 8 Zivaded vales: (1)

redRe sh@edhambesible Geduehtyt 5aY1d§ Iﬂ{cﬁl'dﬁE tﬂé Yd 0L f{eé;aenég %arid% for the
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It is noted that a single communication system can be designed for operation in multiple

communication networks and their respective frequency bands. For example, the divider (+T) 316, as

well as the other dividers and circuits in FIG. 3, can be utilized to modify the output frequency such

that it is within the operational band of a desired network. These values can be set, for example,

through on-chip configuration registers, if desired. In addition, it is noted that the example

architecture set forth in FIG. 3, as well as the expressions and values set forth in TABLE 1, TABLE 2

and TABLE 3, should be considered as examples only. Modification and variations could be made, if

desired, while still taking advantage of the ratiometric transmit path architecture of the present

invention.

[0030]

It is further noted that the divider circuitry in FIG. 3 could be modified, if desired. For

example, the dividers, such as divider (+N) 132, could be implemented as divider/multiplier
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(acosf - bsinf)sinw + (asinf - bcosf)cosw = sinwt
[ EQ 6B] Equation 6A can only be satisfied with: (acosf

wo 2siomf2yo = 1 [ EQ 7A] and (asinf - bcosf) = 0 pPEQUSWP3/022397
and Equation 6B can only be satisfied wth:
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inglyding e ysg ofratingdier dirpits mnb@etlmovﬂpldm;bscsrc&tsgnal s wWith I
and Q mi xing signals that differ by an anpbunt other
[001RN 9B tHeHoRe EmBiREmedtt iof TABERDUGLS ”I%BVL%S}” t\)a g g %agelected for
thatahl])s the sane as if true quadrature | 6

dngfleéﬁ o 3%uelt the dvider oyt phasessaye useA forJBmixing sgn@jsp, & ‘d@e (mléresult in

IF enigin® lsignaidaxcii i@ it ph#9¢ by Bn GRAGMAE bk Hh %ﬁ@e&ﬁesj ﬂ@glcﬁ? traditional

B RERHRDeorR 1 75 o e B e B et 202 s 30t wit

respidd aelfIGB.MA, #B) 5, 6,680 B 81idST, MighemBirg cAblfhryQs Hés&‘itfé@ that allows for

ar.e t.ed nthe m rcuitry IS
oo B8 ot VR G bt e oesus 0o fsdap O dgrees.
desired and still take advant age of the weighted

10032k nglherferviieecequation girovidee agers® rexpinentish tipessionl for tupdosnversion
wheRMhixi R TRhd Q@Es\ébaqa Mkﬂiﬁ fﬁ%la&’iﬁ&{af:%qti g?\nm%%é %éréﬁ?hragarlr?/ 90 degrees out

generating the mxing signals

of g8 der val ues provi des a significant advantage over

prior architectures where 90 degree offset | and Q

mi xi rfg *81 geest @C%@emﬂ@@@é@)rdposguh@feawm@t)mﬁﬁ)thQ 1]

H gﬁﬁl FIG 4A is a bl ock diagramfor quadrature

PRI PSR tﬁ%}m'e?tfleiﬁpteﬁsgpnzf@rchlf ideal miner Qutppe s

wei ghted m xi ng C|rc itr ﬁ? nd 404, where

di vi de- by- 2 and d| vi 85('§ sipiaeiQ 3y i s not be| ng

|IZ? staeof % i der.
Wil i Al tect ey ot b Husber s ebpipena wcicona
mixer output would be represented by the following equation where 2¢ represents the difference

between 90 degrees and the phase difference between the I and Q mixing signals. (It is noted that in
the examples below 2¢ is 18 degrees.)
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by divider 132. In traditional quadrature generation
circuits, divider value of divide-by-2 or divideby- 4

wae@eased to sinplify inplenmentations for prodeCi/ig005/022397
out put signals that are 90 degrees out of phase. For

the purposes of thig Pb dhﬂﬁﬂ& Zﬁq bﬁiequedrature

gener at i on C|rCU|try of the“pres ntion, the

Wihivih 8&Qfredl 32re6R8) PO LHIRL & TEDk ?rgt R¥sirfaPlot tfaﬂ 1Xnaﬁj ht\(aldgﬁllfe processing

circuitry that does not provide a divid
evap thopgdy nBVtrﬁdm%lrI@XIﬁ& pignals of He |pSpseWnyqqtlprez§®@é{zeq CT hpsh i is desirable
thaftiRSBMdwihgd Bgdtioh B katised al ue can be utilized for divider
132 such that the real path output signal (fllF) 407
and t he (dIrFaQ)dsby- Uit aQsigaet oXf lcostt) 408n(eyiEQh] ar e
utilized for mxing, are not 90 degrees out of phase.
Edstiahi 4senbsedritanrat followd el ow, wei ghted m xing circuitry
402 and weighted m xing circuitry 404 are utilized to
pricess —idhp bdin(bF il X QBbiaiual- $) t brat(otr @] alcos(@t) aQin{ataEQ 5]
phase di fference and to produce the output signals 403
Sadiek @O&prebrinns trkguatior f, thedpiviwieecbquatiopsraceeathedt he | F mi x
out put signal (fMx out) 112. The wei ghted m xi ng
circuitry 402 recdicosatr@albsiplt hoddatpter) si gnal (fpF)
407 and the baseband I and Q signals 107 as inputs,
and t hecoRPRRe(®d- asintatlsig(®e i b@@(@t)w(@te beog(@Duids= eis@al
403 to conbiner 406. The weighted m xing circuitry 404
recei ves i fSEFONAFOppeHT @tiedubcossinm F coswQEQ 64D8 and
t he baseband | and Q signals 107 as inputs, and the
wei ghted m xing circuitry 4@%10utputs signal 405 to
conmbi ner 406. The c%ggi r 406 conbi nes_signals 403
and 405 to producé®t ggnﬁ?ﬁ@ﬁ PR=HMO Ut put  si gna

§2?” - 2‘? Ft@r ilgi@d i%giﬂltfa&t>ﬁié’ﬁ€s?wf>5@58?<95T1t<@d—'3 Ao
400
vei ght éh°”m<%”ﬁtgcor$i§ﬁf% bt oot gbGERE. 1, - 5
f
iR e b i BE gk B8 a5l et sl R Lo 1m0

8/5|ednd Glyeadiof 6B bed\ogly Be shtivfied @vithy acosg 3 bsiivil-UGEQ ABLChnll 26iAY bycosd)) =
@%géﬂqﬁ 412 mhlch is selected to have a divide-by-5
U

is noted that these two dividers 410 and
412 together repr esent the d| r (N 132 inFIG 3
and FIG 4A, and the two &1 é @ 410 and 412 provide
a conbi ned di vi de- by- 15“&1%%¢[E§ use the divider 412
is a divide-by-5 (5) divid e outputs fromthis
di vider 412 are spaced at 72 degree phase intervals.
In the enbodi nent depicted, the real path output

[0?:’]5: nal Tl(dzs) ISd)IZ e)r péiétgglfl@; q'lélglhglrllg%g%%hg aefyyndgl?@{khé)ff% QM% c@h&ggtkhzed to
preiige @e giingestanals, Triaesieriagnd b eag beidentifigd diat weillisatisty Eqoaigm® or at least

appRORINAR! DB toMhiX Ieehti6, i intebd afRxifnichS fof (a‘tancpglz’h%ethea referable
resulting. signal at the m x output node (fM x_out) 2

sofuig o Kauptine SSiappnensesi of ippleppantingopeighted aining £igguisty. For cxarpe,with

reﬁk&CtS S5 B@mbRE bheR WhBe ¢ BIIBreed, X3l utid® £ Q%Qm dat £ tancl) was
t he se dlfference‘petgeen the S|%)als 40

arwé)pgﬁ{ a dv1te| valye ¢iJl9 for “a” a value of 3 for This 19/3 approx1mat10n for a/b is

within about 0.5 percent of an ideal solution to Equation 9 when ¢ is 9 degrees. As stated below, the

accuracy desired for a/b can be modified depending upon the application and precision desired.
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are utilized. Looking to weighted mxing circuitry

402, the | signal is input to a current source 422
whawsnoe220 wei ght of 19, and the Q signal is i npU/US®0OR022397

current source 424 having a weight of 3. The current

[05311] I CeBasdddpont td afeiid aﬁ’d]}%ls C\%ﬁh?eﬁtnﬂﬂné &rcﬁlh? Ve fiffernted to process

nsistor 430 to p V|de onbi ned current
Sl%‘%ﬂg ég'gifl]? éﬁmwlgj}gi it difer bTH‘éar’é%lfﬁé)ﬂE?F than 9 depregsyiet shij groduce a

refIiRRisigRs tHahi tHe@@he R thue QUtldPiiire Sdnd Wathixing Sifmalsdire utleé@ FIGS 4A,

of. transi s or 4 vi des the aqut put sj 40
oS 8 TSt R e B MRt PR Erph g Qb sigals are
weiglodd in ghetntixing m@hit@d FIaSx bA. gSBc,‘ 6C and 1 pryvidiQdotha emahgam dmb@diment for

upll‘r%)rg\g’éﬁs(?on vgl]:eret P and. Qgﬁ]%x%%? 1g§1als are §hte§1 élb%? %&érrlgelgxtrcgl litgie noted that
otheheco@blsatgma bOUilds bg nigized tfodeared wnd etilt taboadvesagb28 thea weiglgedamixing
arme&mje o? hel greseﬁh fvGidibi. erHl RO Wa ea?bl 3’? o%n% %ﬁesagaﬁ b utilized in
connecte e source o transisto pr ovi
gqg@fmgﬁéqjmg(mgrsegﬁals @llow@@ pbiraryt ddds y/ahlgg@\udeg 1. mg‘t]ﬁﬁeant advantage
O\Qﬁfn@or QfchitdcRRS WhErR 00 H8ted REI RS QliiQink SBEHISVALY ndd@ddYor quadrature
output signal (fQF) 408. The drain of "transistor %
mEM8vi des the out put signal 405 and is coupled to n1x
out put node (fMx_out) 112. Through the use of
[00&s] ght FIGY 4A1iX b B Hiagrath tfdsryquéd?aura rachefbtldn aﬁdmmaﬂmlmﬁy 400 that

utﬁlﬁes wel%h‘?etd nn%n% ﬁlgc(l)l a%? a{l(f 420& %?]g ldgg%g cf é}%{l&g {)3951 circuitry is not
baingotizdia the Hiad stageof tipedividar.mbohartictlai, the ROt fegiudnbyadf; o) Inm 13 received
bf&ﬂdﬂ%??ﬁ%ﬁg g%%&&ﬁuﬂrﬁmg g&gtraf%n < % V rlé{er Ofue A} %IV b}l 0{ divide-

ans|i stors w e resp ect
bisbeneciesdl 4 3pplifivimplempgatipngifon E@duc{rig qu@uiaS@als mlm ex 90 llegrees out of
pﬂaglae F]O%h% Y}ﬁ)b&pt)f fﬂg (ﬁlﬂeri"f1 tﬂé( B\Fﬁlfaat I nQﬁR)ﬁ QF&J&% &Ql?enpresent

accuracy eS|re or t n rnvolve

mmnﬂ?re ﬂ@rdevuieaﬂ%@n &a inpirmnepted bsr aryAnfeﬁee%i@nitxv dfrat doegneteprpvide a

dldlﬁéib)r L6 AHEIRCY  MB gz[rﬁcu%%’ W Bt fogheeprés@ﬁt'lﬁntfon aatvalue can be
could he utilized s also noted th

utifRe iyt FIHER 1%%?%1&ﬁléfd£6afﬁaé pefl puprd el (frd 7R Haagélary ‘output signal
(fghi) 1168 vaiak ere B2 RAMINRE, dr¥\Eot D(FddgféBsUdut Sippial 8s @dssePirtiRe below,

adj usted if n i der val.ues and phase ) )
GG Ehe el o SR B el aprosgs nput 7 i
sigleicliat dre ot anaibhirarygiipe diffetencefah 5. prddlce tiehutpaiighald 403, antl BES that are

thfrhcogﬁ])f.l_ng&j tom OH%jp gflxe% o Iu%p:u%/ sriﬁcnfa;li d P r)oq% d'Fhe welgg%é 8‘&%@ C{rgultry 402
regdies xab petia pdpus |sgnval(fﬁF) 4Dhamsldtié basehand I/\mdgh‘p‘lgm:@ 3wk thple and the

t i % | e
VB 8 Bl S 176 SRR B 20 g g
404 reeiypy lmyglnw_p%l@)entw Bénai tpD) dhanddley hpebinddiand @rsrgmls 107 a5 inputs,
arfEl' hé Weibht¥d mamgd&l%m&; dos Shgutd :{]anag htyd %eéoﬁabﬂﬁpmﬁ” drh%%mbmer 406

depicted in FIG are inte as_ an exanp
C%Ttbrrm sigpals foornd 403 0 prosuqe ghe gorphined 4F mlxmuagfrwlf(ﬁwx caT) i,
differential enbodi ment 500 for quadrature generation

[oa;m;l c omm ABIis & ciduiti diz[gisérr“ﬁ)i‘ hi lsmglag%dw blﬁlb’Hdﬁ‘ﬂ:nMOX tpit@rature generation
fina i vide

anc(:i mer rb“[“il?’ ?d;g) 1?3%885 nrfuxm% ﬁléé{‘}t‘éfaf"ﬁeﬁ%? ﬁnaﬁ glvaiﬁ-?%atdmder is
utﬂlzgh dh pa(rflttuli)theflm fropemy€to)d 1 €lisfiire reeeitddaly dbidgn4ilo, which is selected

to have a divide-by-3 (+3) value, and then by divider 412, which is selected to have a divide-by-5

(+5) value. It is noted that these two dividers 410 and 412 together represent the divider (+N) 132 in
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represented by real path positive signal (Il1FP) 502P
and real path negative signal (IIFN) 502N. The

WO pmgioreary pat h out put signal (fQ F) 408 beconeGI/HS2005/022397
differential signal represented by inmaginary path

Figo §i anil WEG. s4Ag aad the QuéBvides 470 amd41mgwlaba£ Yonitixdel divide-by-15 (+15).

4 nsistors 512A and 514A
SR R, PR S RS2 Vg &7 G o Biyivifon g speed
72 degier plpat mpvalanth the emiwdintent dspibidd Beasu pﬁlléLBplfc i@l VR BéVeand the

ik O SRS A A SR 8 DS B
welgitihg mixing eifcuity glﬁyng thee\pmgﬂ;leg]mdngogircmﬁﬁ 404 ineeffeetadause a resulting
s1%3h§f5§ BN Sl &aﬂodé ik OUTSQ% thif & € game%sﬁra@%zf gl%graalure processing

positi ve I ma aseband siI ghal
haﬂ@%ﬁ“tpie%miﬂdmgl nary baseband signal QBN. [0040] Current
source 506P is connected to the sources of transistors

[05317? A anglacadutibdate @e@hase Siffblfce BOSLI tﬂc%lgqu[@hOﬂﬁé W&Q %hted circuits

and i s wei

as an.1np ut,,
orSuIRRD BSOS oo Bt e By HE S iea gt Fesnarntopice 422
haSih2 Avaight dF12,Bnd riec@ sigeds istifyeie RQSdubrbri¢ @odrd'éa@l H@‘fn\é a we1 ht of 3. The

p
R SRR 224 ARk SR PRl i R i b G B S5 o combines
cutrerd i sépssanted b 1A 3N ThB FABT tiassiseir Y& Bredelves tﬁ@@ﬂtphfﬁ%utbﬁ@i gnal (fip)

a n
Y (YT
(Bstor amsi18tIeekingto 4nightadimiing B;rcmtesc@H \eaBgdineveryaf i @ s1gna1 is input to
a du[:@rg 's&ﬁreﬁ2@l?a§ﬁg d Wélgﬁt‘ AR é’%t%e Ii]SlAnQDg_HLIQR g 1551E%t0 a current

hted 3. Thé drains o tra Sistors
So'érF% dupnee weighttof 9. pBisi quirens seyrep4Rs and EX8TER) cagptedito the d@urce of

traBsi€67- 432 prb & AERIDARA Sfrrehf —Qﬁ“?ép?etsé?ﬁeﬁ b 1% ang 'ﬁi]e e‘%[f?ranswtor
g Rll ed to the negat ive outgm): I gnal

vesc imaginary gl ewpws sigpali( n éréf éertQﬁ Tt%ﬁ@Stho‘l}ﬁ ®eoyides the
ouQ)ﬁt digrandis &h@fs&o@l@% ﬁﬂdoﬁ:—?ﬂ!ﬁ Bode r(%gedu}')elsﬂ t *ﬁﬁ‘roﬁgﬂgﬁet Us¥ Bf weighting

o FF A 4SS0 B S bt v

is the smeas 1f0fad1twmh@ta&’atﬁfe9,3r&&s&ﬁg ﬂi&e&ﬂ&ﬁomfe@ Cei iy Bted thzﬁ the 3and 19
i nput ,

[ Paseba d Si an
we%ng% ke ?a? Naving é & npm g%\?e og’%g gﬁﬁg@fse%lt notg? ﬁgoect current
souyeay r‘@ésﬂéf 426r alds42§t dt & BdBrotaintiat5th8 BY/3 vetpiines dnh@prommatlon

[ n
DESl b, WS s PSER0 ot 807 G5B At R bt i
And gvantier agdyign éf@ged@ﬁcwaca esrestnayrbs nBILBIA retiosithB k8B4 be witieddv es
the positive real baseband signal IBP as an input, and

[0038] WeirgRt8d ndted T 1M Aighfingf sel%&&f‘ﬁb %&ﬂéﬁc&nﬁi‘p@f‘tfﬁgﬁlas@ ]t%f%rence

led to, the positive output (1'OUT

befph R e S 70 ouTbesne 6 Frsttginbs vehes opdphesagiGerences
are&ﬁiliﬁdelﬂ 1st dlsotnbRd ﬂﬁga’stdbs\éﬁbe@WMUEspédt {dFI6R. 63, GBAIC MRFCthe weighted

es 510 rovi
i S G Rt ERARER S U B e By . s copssa o
basebanr signdls. phatadditon, euighting. cobltl be $roaiged 1 OMHRATH MRinglsRRalBand the

bas%%d signals, if desired. In addition, the divider circuitry 132 could be implemented with

—é'«

different circuitry, if desired. The two dividers 410 and 412 depicted in FIG. 4B are intended only as

an example solution.
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19 wei ghtings are generated by varying the nunber and
size of the transistors within the respect to current
waowsoeR7612A, 512B, 514A, 514B, 516A, 516B, SHGAUSI005/022397
518B. And it is also again noted that the weightings
[0839] ect BIf. driea ciepie didgmain forpﬂdifférkrelamikﬁﬁﬁm%t fsb@oe Ej&‘a@rature genera’uon

i e T e e i T
utibiged. | Inglls pro@dinientT the reak pagin TRechtpvi xignad) (fﬁrpi) I4(E7Ubebdn}és afdiffdfetial signal
re%&ﬁt@@gy fteVﬁ{ﬂtﬂog s%lﬂ% r(ﬁlt"lg ls62p gnldlré% ath negzglve s%nal QIFtNB 502N. The

hontradi ti onal ry | ast - st age
m}ﬁE‘B‘W ggh ﬁu'[P‘éfs"lgp"%l (%ZIF)(ﬁoﬁ decomgs & differgokial ﬁlgmatepxqwatéd &y imaginary path

po@i‘tl)&é digha D(Q?[Qﬁ%@c}P @ niehad, BAR négﬁﬁn've sl (éﬁrﬁl% Soatll \T‘raquEtors 512A and

rcujtry produces’ out

S
> lﬁf*d%ﬁe’d% ﬂﬁ]r?al H"éh gqsglﬁ%mglat ﬂlngp HpRa bl‘i%?lf gatesAnil am@mtowsm@ and 514B
refbﬁgrt&eféall pathiR 250 s1§dd[3tlﬂ~‘ﬁ§ SGQN/ﬁtQEe'ilbgéteg Qf 1l éf%ﬂggi%nt fhe 1 and Q

q e arbitrary dividers can
51%1? S aF% i)adomﬁld emgtr;% rggreﬁgtﬁ¥ E}f gﬁ;ltlvg g ms@éncbygrgl IBP, negative
redj lbasehant signdl (BN, pedtiva Smdghfryl tasband sRE2 QBP| M8 pbsitivk Raglobry baseband

ﬁgﬁhrCUItry Thi s di vide-by-5 bl ock, therefore,
%ko uces signals differentiated by 72 degrees in

hase. It is noted that other |ast stage divider
I uesCwtsal Wuiad 8P leconsretdd Wi thi sy dipriddes SlRARgeS1 2By receives

thé4 §s1t%|rgptb§seb'a%§ %g}’l\ﬁltlﬁf’ rﬁ th qn Ot eg&‘tl g%léﬂ Vﬁi P}g Cﬁ'ﬁrgn? %o&rgé/ 508N is

I'S furt
Comcf@%f%@e ﬁ?%ieﬁ gf wm@&oiséi%fand RE2Bp resejeastthe posigivit inmginary baseband

sigbif QBE’ @s @n %ipﬁtn ala i QVe&ﬁﬂe@@ CaMNR) sRRR30EY i dMhndcRd b8 Be sources of

?g present invention advantageously
e g AL st b Braetiver igal dhagebend sigpall Hdsasi 4p input, and is
weﬁghwdrlal CUrRntGeRes BEP @Qonné@&i"talhe bes 6ArahSstérs HI4ACKd 514B, receives
mene Qanugf an a%‘ﬁﬁ L@g mhodi nment for qyadrature

R E PrBa by s %fumur -G Heighied 3. (§he diaing ef transistors
51%|agd‘|5E1(E an kouplgd & the pcbsitfvy oﬁt@ﬁ (BOUITPG Gignal WORIROP. And the drains of

d clrcujtry is not n
tramléf rggli?/ang S?AP]A arf(éj Ic(\)/ul Fg %16 8eg8+vetoﬁ uté%/Q/[?’lé\lelgnzrl I,liloclle ON. Current
50‘[!?9? 2@ ulsagonneciad td. @ef sommgesericyaniftbi®) 5184 Gind S 16 aedeived tHeynegative
1mgé1 dg?lgat%eng?ﬂ% é%)BN gtafr‘ glg@tbﬂﬁ% wélé’fltetdéa%u%erg Qc%lr e 5281\&5 connected to

ure eneratlon I rcul er va
thq:ﬁogchpé)_f gg/nsgtO@rS lep mdcﬁéGH)yecmvesrthe nggasitle teal basebaul sigyal IBN as an input,

and mﬁéfﬁédtﬁthﬁ&§ scrufél% SWI@Q%SﬁJé&ecﬁﬁttfP stout%és%%]ar?mstogsa%mgragd 518B,

degrees out, of phase urposes o
r ec@’r‘fﬁﬂﬁ? PRsfiive imagingm basehapdivienaLIRBP g@eﬁﬂempat, pshis wiglted 1 Gureeht source

5288 cpfiRGEd o thd'Bb@rBésl o? Bransisths AN a5 18B3RGRE 1 %ostmvg real baseband

arbltrar divider circuitry t oes
Slgﬁ%ﬁﬁlg?sdj\l}lna)@t g}é(ﬁ \y(?l%pée Qy Qe pins;of dragsistss %9A 4nd U8B are coupled to the
pogitivet cdutpu (E(DIU'I}P) sighal flode SEIPEQInd e didne opfggﬁ@&ts ﬁlﬁzﬁ?gl%e ébupled
SycC a

al ue can or, he
toY ar}egatlgf ﬁutglg t(m'lj]\g sgﬂadlnogef ﬁl}g}@ A58 ogipyt Rodes ?1%@11@13 (y) provide a
dlffﬁmrlpaltrnls b bigfel © Bse b Oer twhintthpagty @redtry. | it aagbnf ®ted that the 3 and

19 '&e&%“r%g a% e%%nerpa%dm&({/a% i) é]‘? rﬁxu)r(nlg?]rgang flrzég%}%ﬁq, Vnglﬁgrs Ij]tgm tﬁe respect to

curgst givrcedS I3x 1B, 5:1|4A£:51|413;§,1660541 6Br d84tand $18Bd Ahd 1tpsr d@eRsin noted
thakt ﬂfé%elgh{: nglsefechid Qféadeﬁenﬁéﬁﬁhpoﬁ rtl?e ﬁl&se%&fe?ernpé l;eEvFerexy ng é\?o %aut signals

di fference and to produce
an(h@s be PFA‘t‘Steér‘@ff%hd%MﬂP@ @nct Iéla?ﬁrdéﬁﬂml}ees tdlh atilized.
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m x output signal (fMx_out) 112. The wei ghted m xi ng

circuitry 602 receives real path output signal (fnF)
wa@os/01228@i nary path output signal (fQ F) 408, Pantsion&022397

baseband I signal 107A as inputs, and the wei ghted

[005@6)(' n@hec kightkd ixif0 dircRtityPott e %keﬁéhﬁhnvél@ﬁnt ﬂhex@tbl’@lan@ws for non-
he wei ghted m_ xjn

tradifjonp 9(9@1 tag’éffa% {agfritape fhf’ldflg 4%) !P; 0(‘:’1 ;}%SHE %gfone ! gﬁf B{P%aquadrature
mlﬂg%&less( R@l&)’chﬁﬁ& ad3ektdgh divivaselhaing thQ @odynalouth(iARnals that easily

prowlbRaiie 684 GecenBrHa 0By SREE AR R SRl avioe
by-8 ngdlais Sothe0 o racbitddbdividerp canche otlizedh eInclondsampes deFiclmi,)@ d1v1de by-5

blo% is &ﬁﬁﬁeg asg gt ?ﬂgrl'ltg)thell%" %’mx L:Q(Qlﬁ%'] r’lrgxlisg‘dwﬁlg b&/? b%ck therefore,

a ram I Mmen
produeashigubls défegamv@qdebb’ 7o feganelinrbssbi Kémos e sthar }as@@ae divider values

cou dﬂt AIJOCP% lu%g V\é\fﬁ g?;mp?gte b G rNGlgﬁt; fis¥d withiethe w@lgﬁtb@?lxmg El(l’)Cllltry

er is ut| I ze I'n particul ar
40% adcf@én ﬁys fukthes)noted ¢hat while this pwejehied W@e;g soiptien) off the prespaiginvention

suf | Qhﬁbé'ﬁl téﬁln?é':t( pé?ﬁl‘{}ﬁ dﬁe 4 ihed Qriddted 11(17%)1%] Viab Ltﬁ»eserﬂ Niglvention

divid is selecte ave,
advant%ea@ 0% fes‘jle %P{Pébmw dﬁvsdef ol paRR R,
d|V|ders 410 and 412 together represent the divider
[00ddy) 13%G.i6A iFh Goci3diagisn bf 45 altdbative medbddmeent fvoquliinfuckegeseration and

410 and. 41 vi.de a
corg:é%eé ﬁg%utfyh Oglila\% utélézgs \zﬁéqldsmlgm Icgcu}éé/dfgﬂ k?%d ?(%) wge]ré )imde-by 2 and
leid@&Jy-@lﬁrpﬂiﬁ’ﬁ isf woo heindhitdizel asi e finad :s@geaofeth% piaislerd Iatpaf?lQul'cUr the LO

fre%tﬁagcy%§ QFII]Q 18, 11 éew&? %ycﬁ%ﬁer lgi] Aﬁﬁti%ré)ﬁ&gl 1%&1%&1@@@&&% generation

cirguite, g distidgr mtetpfgcumm 25prgqha¢1e ny-/Qa;E) usgh® sinplify dmplemengptions for
provc\lg@g’]%gg\f %'11515 Qlé aré é(‘?'dégféep&lt §2prdRIFeEHe ﬁﬂﬁfsés of ﬁhseembodlment and

Xing circuitry 602 and the melghted m X ng
thecdupdrafing iggnegtian $ifeuisy PEhe PreagRk @V%im?féélmde‘il%@ ¥ Ghas "%Péem nted by

artﬁtﬁ?y B er bRty thA08Rs hdt Mrovideldtlvidelng-2t dratdivige-Byhie awBartisularly,

traditional quadrature cessi
BGPPE el PESUAIoID. S Brifb QS0 (HAEa arye L gl pa
oulE RSN HNe7 shdblntelly oapet ski8 (foweioghtiech aaé vidiaed for mixng, are

1 zed. Looki i.r.cu
ol R o AP s e oD s B s B g v
mﬁ&ﬁg @i’ﬂ&mt@/f 6(li9%re atiliked to ewadss UpuivEFr mixoaignalf thaherel atgmgxiaﬂrary phase
t to,curren Qur
T e
mik oatpaisighad (hue ) 1 8hdhe meigbtad mixing cienitrce)2 @@glvqasgeal path output signal
(f"@é@? el&lg%?\ergar)l ]%1{& Q.\?pfg ﬁé{{ap ) f10d LANGL 54 QanPPdonal T0RR 2§ HPQE, and the

X an fecéives the real path output
weightpd aiixifg Q‘Fc)lltm @92 gutpyty HenghdB. to wemhingt 4Q60rThe D¥pighted mixing circuitry

60%&&&&@%13&&1?6&5& es%élv@ﬁ) 1078 irhd¥Rigy NGMELY ok RigBAIt(RYH 408 and the

si gnal ate The, drai ns %g 140

bagabandsQ §tgm1510 25 {ndis.god they Wéel%,h&iﬁ‘b‘P‘ﬁ’é‘l crepity G4 QEpufssignal 405 to

coRinBo6 S TEE BdmiAes 4N EmBines $GP 146 arld0BTiX proditcp te combiged IF mix
M x _out) 112  Looking to weighted mxing circuitry

psigiph{ fungyu ﬂdﬁal is input to a current source 632
haV|ng a

[0043] FIG. 6B is a circuit diagram for a single-ended embodiment for quadrature generation

and combiner circuitry 600 utilizing weighted mixing circuitry, where a final divide-by-5 divider is

utilized. In particular, the LO frequency (fio) 116 is first received by divider 410, which is selected

-15-



wei ght of 3, and a negative version of the Qsignal is
input to a current source 633 having a wei ght of 19.
wab@eoun2rent source 632 is connected to the sopeTESWNS/022397
transi stor 626, and the current source 633 is
toQ@ande diled—bj/-e (1P ealsQuhc Be0by Hikidersi13 wHichG2 Selectetl 31 Bdve b @ivide-by-5

d 3x andg rec e real path o
S s s i D s SR 9 e L GrEr By ety 1321n
FIe3ght emiG 10 aad ehet@6 @ivides 410@nd WEDproAdY a P@hbined Wividétby-15 (+15).

signal (fQ F) 408 at i t The draj ns _ of
B‘i":"l%ﬁ 31%‘5%‘8& 7 glﬁ@e@z% ?%%V@%inﬁm ARt P hts istsr ¢ifere spaced at
TDdtgfes phaé eatalsd Qﬁthaélﬁboafnenmpﬁbﬂe@ ahet 16al mtpf o@ptit I@igﬁal (rmlem and the

. (F VK 11 through the
R P Oy P i 08 7 5O T G L o s apart. The
weiglit@lihixip gitalisy M@&dme@&d 0N dﬁelllﬁﬁﬁmliﬁ §TEELt cahs@ B Adsulting signal

t hat. |sthes t|on
o hie Slph e an et Pt 3 7 il 86 Pt pesging tad been
peafiotneliOx wei ghti ngs are gener at ed by varying the nunber
and size of the transistors that nmake up transistors
[0624? 651-)“6 acc@&tﬁocﬁfé%e%%e ﬂﬁ‘féreg eb%@\re tﬂgmérgﬁ 46‘7‘% b3, @Qghted circuits
size of the transistors wt e respect curreén
arg atylﬂe‘ésng twaighteigpixigg aquslsls 60% Gmlss}gnaltls ingut fipe éltlretlffﬁatlfce 630
haFvH@ aSTEMREb BN ind Afne {1@ ve@%n%@[he@@ EKHPQ;' i Juﬁer@ EREH4G81 having a

enbodi nent of B. his nodification
W?lﬁ‘g of dyribe cgFent oRite ﬁ%oc lércmelzezeq 1© 1he0HGE SEAIBIEOL 72, and the current

so‘&QH 68 Eis @bnnbdt@lS th8 batice @2 BansBRAH6IAN TRHbIGHM2S 1s€v262ghﬁﬂ d9:624 receives
re. conbi ransi stor_ of., we

i ned.int .
g 565 G20 opbrt el QebaTB A8 R b e v ied B pareggives the
intagiamg i pathosutG? Signah ik 408N& | isst gates 1B]ib4dra1ﬂd o6 #hsidos 622 and 624 are
Ny 0 t 22 The
oo 08 Sroiak helodaoP Bl 4] Y arf BB & SRR o e 112
L¢ekiBg tel Breightsd nnjmtgatlreldtrb &ddovhe Q@ Blgnalvm lglhtt m:la inehingurce 632 having a

wg‘ikl{t%k"ﬁ tchY a RJ atwg@ rBBr?&{?l{é él % tho Qo 3'3 %Qn awelght of
R Sy ST HPPR ko BN ffial g

19: i 1?*1@ ailrrentjﬁoam 6321 iy @In@acieﬁ@ thftﬁomlc@f t@@mm@ anfi the @vremttsmme 633 is
cRiRedideg TSOL;&Q)f frRHsisfM! 92:!3" altrét{{sﬁtog §EE kbRt AN q‘&@bésnrﬁé' real path

circuitry utilizing mXIh?CII‘CUItI‘ where a
OYtRY, &ignad dn) 48t ﬁytngﬁtveTaPW@eﬁ% isqwaigifedi 19% and posivenihg imaginary path
o@;ﬂi@ gQﬂaﬂﬁHD 408 ii(ﬁs B Th afalhs bftrAsisthry 526548 B2 ard éoﬂﬁ?necﬂ@%rowde the

o FET) AL OBy 20 2l (et pdenAn g faned v
ussiof Wailghtéd mixiMp cifa@N. 602 agd 609nMHE Bettibined @ﬁlbthlghﬂyl%Sdn@ A@d provide an
\%};/ug& al t ﬁlglssﬁ nggg %spg érﬁci ({Pglr qiuig Iﬁgﬁle psclégsgl% afig't%rﬁpegeﬁ rmegl. It noted
thautthmaldyl 9pakightinggat ganerated dn a:iryl(xghlé N)lmﬂez 2 siderof thait@nsistors that

L&)dtraq?g})rs 652 %24},1a g gnd(%ﬁla% %%{?’%é 91e num er and 51ze ?f the transistors

eren s‘represente
Wblasébmpbcmugﬁalsouw%r@geﬁﬁv@@éal baseband SI gnal
I BN, positive inaginary baseband signal BP, and

[009gat i Has hAIRGhA He¥mbABRERBORIS! S5 b%d]ﬁgtpglb?(]du&nﬁe embodiment

sources of transistors 712A and 712B recei ve

ofplggrI il]} v&o ln@lé.ﬁ thla égogléiaﬁ@n,stp@ $Pyfee |o§psan51str)r 622 is connected to the source of

transistor 626, and transistors 622 and 626 are combined into a transistor of weight 22. The source of
transistor 624 is connected to the source of transistor 628, and transistors 624 and 628 are combined

into a transistor of weight 22. These modifications will yield the circuit embodiment of FIG. 4B. As
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t hrough current source 702P having a wei ght of 19. The

sources of transistors 713A and 713B receive the
woewani12zeo r eal baseband signal BBN t hrough curP@mnus2005/022397

source 702N having a weight of 19. The sources of
inflicaersbeddvortis Weightedanising tidditryesfehes predeinteinyatsdnt dal @ realized in a wide

Wh %kﬂg&%mggﬁsgand signal @BP through current source
70

ving a veight of 3. The sources of transistors
715A and 715B receive the negative inmagi nary baseband
[0846hnal FIGBR| it Arcierrviizgnt tokting iulFiGe 6 Gt dithréntiglh canbadinghit 700 for

qdﬂﬁrat%re JnEratfAUdng Q:%m%&hert Jirdigy %ﬁ@.{n% &é%ﬁ‘edaﬁ&m ]L‘ﬁgm{rf C\%e}[e a final

di g E\g %I ve real baseband si hrough cutrr
guPE et vilRgd a g ﬁmbqsifmegt thensalsesify LFegutm slgnal (fur) 407
beboraddsd Sifforesial Q@AI dopbsehled BbyI 84 Pathpokit® HGRI LIPS 7§(ﬁ’a'$nd real path

_hrough current source 703P
e gt Ar9aon, dhe oinedd s bR s doo “Phemcoms dirental
s@hﬁ&Bpne@med Mem'fa@mrﬁmﬁﬂidsiﬁ@e 41 IQIRE) y2ﬂ’&ﬁ&3 b@@ﬂa@ |pQH @égatwe signal

ﬁy o] [ £ 0 705 av
S(Q)]H r g{gt@lsoe#' B? r%er?ts |§hst or's Qﬂ%‘% glﬁ ée?‘%@%j ﬁ%@g \/Ségnf‘lﬁ éepresented
bynesitivd r¢@ basaleegd signal/IBBasedsine chaldiagphand sigBPIRN) poditiyk imaginasHaseband
i hayi | Qs . The gates of
%r %%fg%?gatlgégﬂﬁggﬁgéég gdwﬁ%zgf;%%QHSB receive the real
th positive signal (I1FP) 720P. The gates of
l"F‘%ns. Shegiouroes pf pansiptprs {1 24 wgHT 13R decyivgihe pesitive vael baseband signal IBP

thioﬁ@ﬂbtﬁh@ﬁﬁ’soﬁ@& hOZPe]g@ing \ewei gt B l19.(Fle Fsblircel 24 Mansldies g@tAeﬁld 713B
ansi storﬁ %,ﬁ[ 717B. 718A and 719B recei ve the
baﬁ 2%

refeﬁﬁ dfleh%ngB Lea gp@l l?}\lgthjgp c@rp}_ﬁ)souy@ZEZN ﬁh\@nggaafv@ght of 19.
Thef sotlrrca;ndﬂ tednglsters 71408 and7 138, redeld Bhe pékitild MagiRCha¥édatd 8gnal QBP

at h ne ve. si N) 720N, Transjstors
oSl SRR o B o 0 T bl S 3£ 2198 rceive
thevasiggthie adagi:@py badEbaurt sigedl QBY! thirbdghTurtchd Burcd IGWN havibP Bweight of 3. The

d 3x h
it A R R B L P 5
soreg A0 Ahiehving 9 Aveighteof Golie urcesooftitassisposT 17A\aed BUBp tdceipathl posmve

e T L T

7 1% émﬁh éb%‘*t Wc,ve ShstsertivyynaginprbaRband eihal QY t@uugbwrrm a@sce 705N
havih® B v 66 BP TR ke oiatréiilhgtfn% rﬁ@& L@ 7198 XrecQH/E Qllrét po%ggenﬁrllagmary

gq%r use b other transmt [7) C|rCU|try [O
hrqugfy cufiEPiGRITEY %Pﬂawgg & Meigi of - Bxe gpigpof transistors

7IDAGSBBI 7[14N le 7158, retdiRr B adal patﬂ'p'oﬁﬂ% difdh1 (LIFP) 720P. The gates of

e T LR
The r@tds bf vanaiktogy a6k, ait1 UB,e7 mman.m J19B Qe theRahdieky bdia PosBe signal

t .
Qéﬁ’é a]?% §%es\écg‘gr?11151s?06 ’; l%ﬁ' 2@% gagi 9& ¢ ?eéelg%ut&? lfleg‘, ]@th negative
sighplf ﬂEN@ 2Nt @dmbyto@@l%,g?l@Bs 7134, ph3i €718AUTIBBAS19A and 719B are
Wi h‘ée'dqu byrarglsfb;s hX Iﬁé‘?B QYSK' 7?5]'1\”7 gquhE{%E\rang? {7% flrg gvelghted 3x.

trary dividers can be’u
Tf@émrétoé@ans@m@ INAAd @138y T B A T Bk 7165A at7A, 71286chn¢§19tAherelcamled to the

po§i¥1@eg&1t;ﬁf ﬁr)]a@rf 10U PG I”ﬁle Rk s OF Frfdls {ofsy7é2]%'b7'1@ Ghig, 9% G}eﬂp >h6B'5 717B,

erefaore, ro uces SI feréenti at

% a'ade‘élﬁéége ORPleshiadie negativg Qutpis pEtl IQUE 719N he guspm nodes 710N and

710P provide a differential mix output signal for use by other transmit path circuitry.

-17 -



stage divider values could also be used wth

appropri ate changes to the weights used within the
waowdoght2do m xi ng circuitry 602 and 604. It i s PCr/Uk®N5/022397

noted that while this weighted m xing solution of the
[0p48} s entis staredabbie) the Swaighied ﬁlXﬁlgﬁT@ﬂ@l Ufttﬂé'pl‘@é@ BivdnfiliRkherefore, allows

t
foP ﬁé}g{ﬁe{dl}%g)ﬁﬁa Vgnttrl?igrel(\%ﬁ gilwld%r&éo P%}ltll{ZﬁgtOEé'gvsl(%e?P a result similar to a
trqgl;t}g»pql rqudyatate wiixdeg procesa eRathem ticpd asks AbstHstBpeORAGH }irbudRy that produces

th;QlQéh%]als tﬁat 'eéll}nﬁ%@ dﬁl&ﬁl& {gﬁaﬁs tﬁg% I Algg%ntt%t]ec{ lai @Gdegrees-rxa phase, such

ucet
asrghvl){c@ bé’ﬁl (g dmgig-lby—fl @mqe@;ptheamore@mmmaéds Om bt hidlizeld t Th etk examples

debicfé@ S dl\ﬁ&%y%’&ﬁ ?ss.ltlﬁfed b tﬂ@ﬁé’c §ttd§er ior th %H/'\ IF mil' 01rt:u1’tz}:'L 41Ahls divide-by-
e connect ed et her; sourc

> ?IP E’F'&tofﬁ’ groe}\fgs,@gn?lig erentiated bya dEfgr@Blraﬂ@sec dirimagedttiat other last
stdg® YBAdRE Values RBu1S Qs € Bsed fwith' @E@b@@&ﬁngt%} & ¥he “%ﬁcs uZ%ds‘ﬁlthm the

718B necgted to sour
oG S e A 0 6 1= PR T 008 s pveEoluion of
the prgwnﬂﬁmrentldnmumm :hgn@ﬁo-nb@@(SNR&ﬁ@?l@t ddk o httﬁé-\%egglﬁét'&qmz&é%e present
d ansi_stor o he
oSO8, 0% P 3515 e S Sl gt e
transi stor of weight 22; the transistors 713A and 715A
0049k ¢ Jiisinated) thatrtheyensbotlimantsit §1Go f caf be\tmjdg‘hﬂ to&ﬁodubd’tﬁe embodiment of

FIG! §n%§ﬁaﬁé §11s7111§’cﬁf ﬁﬂ&l Zslégreﬁel}nfg%l %g 'EB' ({(L ed 1'1 %eAsogﬁzas 9f1téa/&51stors

transi stor of nsi stors
T124e7 128t epd VHB@%CW%W@ itagetber; the squegegbf traﬁlﬁstoﬂs Wé3A, 713B, 715A

andl 7a5¥S lafet &)‘hﬁectza- Q&eﬁ&d tHel@Brca 6¢ ﬁﬁﬁptbfgeﬂ6A n%l%? A718A anfll &&B are

transi st 22; the transistors
cogfjegie 81%6}? eaﬂdl 'i‘?? 60‘5066 A R@Psitasy 7B, Wiy Ht92 2nd B ttveconnected

togethalﬂ S addatos, tielifBsiane 7i0h0Bd 21 A\ £0 BRRE inkd Y PanSstor cif weight 22; the

t
w05 B b Ul R o LS8 B M 150
71 5)@ hrewpmiiied i givisiewdr ofiwelghen2g ihe (‘rhﬂsisfoivé 7®£B 5&&671513 8§98 86thbined into a

{
e e B T IS L A M-
thepf@torﬂfm 6B4Bd 7588 @Aponﬁﬁledmrdo & trypsistot d@vetghmm the transistors 717A and
71 @ATJQ@ @brﬁﬁﬁgdsi?tf) Q rtraﬁsﬁm)lr %P@%’l&qt 9. a‘.;n eﬁﬂg] rar)% l?I%B are combined

circuitr presen nVen |on
intp ﬁﬁ?@ﬁ@hp%wgmgﬂ cmsm@eﬁoamns wikyeld tHe cil@dtiemdotim&d bf FIG. 5. As
nent.s
SRR R, Mt PR oy B BL R BB, SIARIATRRCR o wice
VMHBU#HmHQm%WWWerd that are based upon the S|ngle ended
i npl enentations of FIGS. 4B and 6B. To get fromthe

[oosomgl dn afddtaﬁl, if it R FRIS. 0B, 8, dahen SHaffRdvaR ek Alple embodiments
ent tlon for exa al ternat e_desi gns coul d

for BB R B "B P AT SN B L RPETOR T iPIGRS Ppplemeniatons

comyssutlhseub if dasre&hchﬂer)(arﬁq:ﬁEe wiith ges?dc{ toﬂ&d&%’er&rﬁ@l eiﬂa?@mter(tg%f FIGS. 5
i i rlve S I N outputs 1or

and 2\/&&3 Ig%f% E?)rls egﬁj t10r|1,§ r‘? gu’u? ngn[gaé dFec sqﬂlrlilp\g the single ended

lm@@@mv@s i FlEHetRipad ABO urqo g¢t sfrdno thet sheglet endexs inpil@icitatidl Qo the

diffefthtidl T¥EEHERBodsh Gor &f?(%ﬁ?n eﬁﬁ{t@ d%él%ﬁaéosld %ﬂ?rl)vg r%é/' ﬂ‘l ing this

the gate drivesignals
transjtiop if} iffrens fways, sich e B keoning all neses manarime (3) ipking th @ake drive

sighalls #hd drain outputs for the transistors, (3) inverting the source drive signals and the drain

1

outputs for the transistors, and (4) inverting the source drive signals and inverting the gate drive
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wi de variety ways, including both single ended and
differential solutions. [0051] Further nodifications

w@nwemler nat i ve enbodi nents of this inventi onP@i/UE2008022397
apparent to those skilled in the art in view of this

sighalsc rin phdrtp the weightail Inhxdigemfcmﬂp ON the @ebsent RRERHO ), bel iBBlemented in a

n.is t hese exanpl e

R SRl AR A Pt 5B oflotoon T <o be
construed as |IIustrat|ve only and is for the purpose

(08311 ¢ eaE‘i‘ﬂlﬁfgm?%’féfé@ng Rid qliemative emhediments of thds meantier witlfbe apparent to

th6RIskifled @ tRMrt th RRwW JF ‘t'tﬁsncﬁe's&‘ﬁ}tloﬂ ti il ﬁe‘%&@mﬁéﬁ%&gﬁ)ﬁpﬂm the present
the fcrns of the invention herei n - shown an

m&ﬂ@ﬁ?ﬂ [Sd ligted by, e examelp agaeem@tsyr decerdingly, Bisedaseription is to be

coﬁﬂﬁh@tﬁﬁﬂﬂn{iktr?tlve Valy s fdi? hﬁ@g@ﬁse@%a@ﬁl rﬁﬁ)g@skhféd §rnﬁe art the manner of
atl gns res

| tect
RETERE e el —
debdribersdre &t edakam ek tﬁepredéntblqﬂef&fhﬂ%mﬂodnﬂéiﬁ %ﬁ&t@'cﬂanﬁ@@ﬁé}* rb@ $nade in

th® Enéﬁlg?en{a}%n% a‘ﬁ?l %rc ur lire bea?rt (Iexlal op ed qE{EeEdent | ? aubéiilfgted for

thesr | illpstrated rand hlescabeld lzefetirg ranth awrtamg ftainEesbet’n&lfa | ifivetiont hih}S be utilized
t t What

GRG0 B of Al BUER P DR sptiBh i fpe e e r e

haxipg the gne o ®$mgh°nt0f'émmrltloml rcuitry coupled to
receive a signal at an internediate frequency (IF) and
to output a transmt signal at a desired out put
frequency; oscillator circuitry configured to output a
| ocal oscillator (LO signal; mxing signal generation
circuitry configured to receive the LO signal and to
output | and Q mixing signals that differ by an anount
ot her than 90-degrees; and mixing circuitry coupled to
receive the | and Q mxing signals fromthe m xi ng
signal generation circuitry and to output the IF
signal to the transmt circuitry, the mxing circuitry
bei ng configured to performa weighted mx of I and Q
baseband signals and the | and Q m xing signals to
produce the |IF signal. 2. The transmt path circuitry
of claiml1, wherein an | mxing signal is mxed with a
wei ghted version of the |I baseband signal and with a
wei ght ed version of the Q baseband signal, and wherein
a Qmxing signal is mxed with a weighted version of
the | baseband signal and with a wei ghted version of
the Q baseband signal. 3. The transmt path circuitry
of claim2, wherein a first weighting is used for the
Q baseband
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signal wth respect to the | mxing signal and for the

| baseband signal with respect to the Q m xing signal,
war@saizecond wei ghting is used for the Q basebernts2005/022397

signal with respect to the Q m xing signal and for the
Clau’naseband signal with respect to the I m xing signal.
Wht 2 4ansmt path circuitry of claim3, wherein the

'ﬁéssca"a‘l ference between the 1 and Q mxing signals is

72 degrees, and wherein the ratio of the second

wei s. 19.3. 5. The
1 ag’f‘s}%ﬁ{s{%ﬁ Sgt‘gﬁ&%ﬁprfforr a c%ml\ﬁﬁ 1‘9&?{m sygtelﬂ cor\m)]rlsmé in the mxing

s i gritgnsigjesiesnisry conpled torrgqmve p jig@batpn ingersedinscirdqhenty @F) and to output a

circuitr ivider circuit. 6.

The trangﬁ%h@%agﬂe%tﬁdtoﬁg&tﬁfe %ng m 5, wherein the

m xi 991 1@?@#%&1%@%%‘1%%%* % logal Pwla@bﬂqﬂ) pigesl a

di vi 1@&111?3’@6&1% eﬁilJﬁQhrc&WEﬁ@keﬁ &&%Eel\@ﬂ{eq}@ stlgnal nd ’E[)h)ﬁtput Iand Q
transmt circuitry claiml1, whe

baseband “@?“@%1 %l%“alséhah‘ihgf?é&’y o0t 20ppUBt ofisT Gpt %’ode?é?ss‘%f’é n of
t he rhixiN ¥irdu@ryTogylealto Reike\Well AnBQ Wik MgRls HEh e @fkifY sidnkie

Q m xing si aseb nd si gnal
e w RSP e e SR e RTG Tei e miing
and W t h cacuisy @higedlﬂgﬁ'é(ﬂo(pérf@ﬁ atvxl’é%h@i iodf NghdSY ieedhnd sEnals

The trans clrcuit 7 wherein a
wei ght i ng%@leeg Ibrmlf‘ﬁ%m@a{s){of’rﬂ‘am ﬁ‘&nalgn% th respect to

the | baseband signal matches a weighting used for the

m ’Pvi\jq e Rnsiit q,gﬁ cirdbli fEl‘fIL 1 eéer 19 ak hﬁx%@%}ﬁz?g %n)g:d %s}ng N %relghted

erern a welg
Vﬁmlanpf thed pasehand @gfta}?@d @ltbw%lamemog whihe Qézas@bmsé SIanal and wherein a

Q\ﬁﬁz’ug%gl%ﬁﬁs fﬁ%&jwfﬂ?ﬁ w&%\‘ﬁedlveﬂ?oﬁ bt Isda%ﬂd st Jl Endr ‘ﬁﬁﬁ%g%hteﬁ

t he aseband si . The transmt circuit
V%voncqf&eﬁabfseb@mérg@ in the fol l owi ng equati on is utili zed
to i nplenent the vvelghted mX|ng C|rCU|try (aI +

b Qc Wt si n(
3.si nﬁ\ﬁér)a“%# % cijgu tfyélﬁ Flé'g’g’l nger Tlﬁ & ﬁfﬂ' ‘f’?l@rtlégl’é élseS é‘irﬂ@é?wbag@ and
siglapwieasspad &b mhhnmiﬁgsigladanﬁff(ﬁ RN Gasehad Hi@tﬁﬂwiﬂh@sphct &ﬂﬂe @mixing
] ts th

.m xi ng si gnal.s sen
g i S BB el bostpsd e PBIRPET o g signl
andifotitied badebpma ksignaMvésln espectitethe Baigiag Sigiidhe real baseband

i nput signal, where Q represents the inmaginary

baseband i nput signal, and where b/a = tanf. 10. The
4.t r anBwitenspéttphth cireuittyi of elyim¥, whdrein the phasewtifferenca betiween thieX amiQ
LSS MR S5 Rl o ISR o Bl g
1%bnfigured to

5. The transmit path circuitry of claim 4, wherein the mixing signal generation circuitry

comprises oscillation circuitry coupled to at least one divider circuit.

6. The transmit path circuitry of claim 5, wherein the mixing signal generation circuitry

comprises a divide-by-five final stage divider circuit.

7. The transmit path circuitry of claim 1, wherein an I baseband signal is mixed with a weighted

version of the I mixing signal and with a weighted version of the Q mixing signal, and wherein a Q
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have a wei ghted version of the | baseband signa

coupled to its source, configured to have a wei ghted
waensioan7of the Q baseband signal coupl ed its BOUDS®)5/022397

and configured to have its drain coupled to an out put

ba3ELART sighalSSRXBEWHH ARG LB ErsiGh bR mikiap §1Frﬁpin@ hith@ welghted version
ive at its gate the Q m xing signa configured to

Ofﬁ]ée\/(gmg“%esfg@ﬂt ed version of the | baseband signal
coupl ed to its source, configured to have a meighted

gver and siqgnal cou 3I ed squrce, . .
an d SILh% tr]ansmlt I‘pa’t? C{Qiull%ﬁ' ao?/ glali d7S wh%gp A weigh g%?dlf(g ﬁf namnﬁ laxlgnal with
regpocido thahbhseb@mtmgm@lnnmhcscauveighynmeqcfoﬁde tmoixing Slglmuwmuﬂespect to the Q
be{s]&)g 9%31 %véltzllgi{ijlt%twﬁ%ﬂﬂ)g%ge%(}QQh dé %ﬁ(‘ci' &ﬁal w1t|h ! e%;l)'lelcgliﬂ thelb
b@?bam@ﬁnﬁl ppdahps acweflgbung ys¢d forf the ] miximg mgnahmln whnecttttibe hbagdbargl
sigdaf. CUI tTy conprises a differential mxing circuitry,
wherein a positive and a negative version of the I and
Q m xing signals and a posi tive and negative version

9. Of t'fhe trhns@itPatldcRARBABIGinSI, FRAéS thd fdloWin: bia s iddilizdhe
F h‘ﬁ?@fﬂ cgi.rcyitr of claim1, wherein the m xing
imp eﬁ‘ﬁ’étlt P8P8 LY Ei try conprises first divider
circuitry coupled to receive the LOsignal and to
out put t h

amount ot H l?cﬁ‘é‘ﬁ(%é()g’ﬁé@? E%@gm f’|§§ <l>§|-2 g’toi(?gltlé; P&%’f‘”“% at h

circuitry of claim 12, vvhereln the transmt circuitry

conprls Y d itry upl ed to

recelly %Bﬁeé’r ﬁ_ﬁ% tF gc}@?renﬁﬁ t‘i’esn g‘ﬁ‘? aé‘gﬂ;\ I‘*ﬁ@d‘ngr §pg petween the
for ItathQtnﬁ)aﬁ@@nhls GAHeRB oK Bty- §) ﬂeﬂreseﬁﬁ@hetl hadsgdidnalPahde sin(ot + ¢)
circuitr n th nsmt circuidt

congrrbels G PRuRhETEL kST el taph i fereigglere
The represasihe inpginkry baseiand npyt sighal, ahdwisrella =whgr ei n t he
oscillator circuitry conprises phase |ock | oop (PLL)
circuitry including a phase detector. 16. M xing

16 r Cilhie trenpmitpeath airaugryrofi claigiall, winiteis ths tnixing clroufipy ¢osiprigs:
TT: ;Isatnfg&gljlm%mof gir t?&r&igur&h{) Qegél%/x{e érf 1S‘[:§ lﬂepthe ]? mltiﬂ?% g‘aﬁ% %(I;]nﬁlgured to
baseband hs\regrmig@teénmummf ek basetad sagnfal qogjtledtd ne@usc, gordigpred to
second wegh@ht | I '
i xing si %\%g V\%\%Ih{& @rﬁ&)‘g& ke ?‘H&%e?%t}d%%}sm 8?&1}6‘&1 g% g;'u%e,%n&onﬁgured
baseband &hayniy Gaimemyrledtogepptaneden second ni xed

Si gnabsondir&RiNl} dARlit SRR QAT feQiveGER pift tﬁe@mth&%%nﬂ Rehfigured to

second m xed signals _and to generate a conbine
have a weighted version of the I baseband signal coupled to its source, configured to

have a weighted version of the Q baseband signal coupled itssource, and configured
to have its drain coupled to an output node; and
combiner circuitry coupled to the output nodes of the first and second transistor circuits and

configured to output a combined IF signal.
11. The transmit path circuitry of claim 1, wherein the mixing circuitry comprises a differential

mixing circuitry, wherein a positive and a negative version of the I and Q mixing signals and a

positive and negative version of the I and Q baseband signals are utilized.
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out put signal at a desired frequency; wherein the |

and Q mxing signals differ by an anount other than
wO@odegnees. 17. The mixing circuitry of clai nPABPS2005/022397

wherein a first weighting is used for the Q baseband

128 i g malle tr)i‘tisinh pht® slra@my of Blaitn@wherdth ¥k Rikirfel s @l gerditelod &fcuﬁr?
wth respect to .the m Xi n g

Si gna

COHWHSGE\ ‘g‘é}ﬂ cﬂ%w HOYRIY 9 €ogredle Lf%lg“ta‘w"é‘?@ YiLEb
sighalg fat différtbl afl #sqpaicdthet thard J0adefedsi Xi Ng si gnal and for “the

| baseband signal wth respect to the |I mxing signal.

18. The mxing circuitry of claim17, wherein the
13phaskhe tharfsii peth ciecubrtofideim 12 veheteirstheltra@smit sdicnigyy somgpmadss second
dl%gerqgcgﬁtﬁ' %Uplé%ﬂﬁ re\%]xl?e: tggt roki \Nge ?ﬂ%h ﬁttd o%tp?lf ﬁ‘g§§‘g §1§rga?ﬂ)$,ﬁlg transmit
Clmlm’ng circuitry of claim 17 V\herel n the first and
second wei ghted mixing circuitry conprises

differential mxing circuitry, wherein a positive and
149 nddatrpmitpah sFaHYOf clpimd 2y whersin thy aninifejreyiing Gemmgises effse phase
1oag§¢r;(pmgoaadhy1egatlve version of the | and Q baseband
signals are utilized. 20. Mxing circuitry for a

conmuni cati on system conprising:first weighted m xing

151 I Clthe triném@ btp hﬂdutiy(bf Eﬂaﬂh 1R, wtieebifhdrdssillgr Grc@itodapyibek Phase lock

ted .vers baseband signal and to

logpegrﬁlg};)ctlrgmgyﬂc Pg?*r?q%e et§?t‘§nal second wei ghted nixi ng
circuitry coupled to mx | and Q mxing signals with

[ ) 1. 0Ns n nal to generate a
lés{vgc%%ﬁgﬁciczlga}sf?%ncg%mgcag%ﬁ%a%%Oggr%lr%ed to receive the
fir Ststaweightséwixing cirtuitecbogplegitang aad chiting sigprlorithtveighted versions of I
conbi ned QLG Bitbasid 9 | desi e mfvggg cy; Wwherein
the | mééxl?ang %ﬁsa@({m%ﬁl %:e %y an rrgunt ot her
t harﬁe@ed ‘d@ tedamixing 11rcurrtmé0qﬂefé tm'gm@uQIe’mng pignabitly weigiigdpgrsions

wher ei n @fmawuagee&a@%%&@foge&@atgﬁbaﬁaweaglwl WIth
respect to the baseband signal matches a wei ght

us ed PBPIeTTEURledf sepaits i T AR spropf mRed peats atl%mtgﬁ@rats a combined
baseband oftp@RfEhal afdWdsird Wedugltld Ng used for the Q m xing

ISt L RSE 8 i S RSeR S gl LT, 2

t he | baseband signal. 22. A method for mXxing a

{;2?} ZIBIZ?IQXH’Sg cull'r{/jl %lalgﬁn gg r\%vherzrgig afﬁgsf \%elglﬁm% is élseg%)r tllleb(g Qageband signal
wilnespatt tothé Emixing aignad @*dcfegheel@gsebané signal witigrebpeetriaith€XQ mlxmg signal,
a@%%&gm%%g%é luscéd f(qlﬁ% (gl?a%é;bgl{\&@}gﬂg Q@@:;}%E%ﬂgas e glg %nal and for
the | bpsebprd sn@aalpmbd@m@t @rﬁhed mipegsighlgnal at a desi r ed

frequency.

Q mixing

18. The mixing circuitry of claim 17, wherein the phase difference between the I and Q mixing

signals is 72 degrees, and wherein the ratio of the second weighting to the first weighting is 19:3.

19. The mixing circuitry of claim 17, wherein the first and socond weighted mixing circuitry
comprises differential mixing circuitry, wherein a positive and a negative version of the [ and Q

mixing signals and a positive and negative version of the I and Q baseband signals are utilized.

20. Mixing circuitry for a communication system, comprising:
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23. The nethod of claim22, wherein the performng

step conprises mxing the I mxing signal with
waweioght2d ver si ons of the | and Q baseband si greil/5S1005/022397

produce a first mxed signal, mxing the Q m Xxing

si gmak witbhtb MRing bt Ry \CaupRld ‘ﬁﬂﬁlx@End@ﬁuﬂng@@ﬂalﬁvfﬂ%&@ﬁdd@ersmns

signals to produce a second m xed

conbi ni n@faPHBaSFl?af‘%ilg“&Ir?&d LOZERTRIC PR “ng‘jssfg@ﬂal sto

pr ogdeeil Wdighteduilifing ciiifhn eduple@.mid Nghd MarhiRag s@ﬁals&irlﬁlvmgﬂﬁd

wherein a fi rst e@gi gtltwtén%g{ts used for h seband

si gnal W THP85Pect**8¢ H8 P SRR <ST 8 for the

| basehizmd caiptyd &l recsive the ﬂ%pﬂsécoﬁ@nkml@lﬂm& to1gensiaig a @abmbined

and a se ht.ln d for the Q baseband

si gnal Sﬁﬂgsy\%g destugd{t:r%qlégnéem xing signal and for the

| badkebiame IandQ anxmg sighals diffprhy an erpountysher them X0-¢egrees gnal .

25. The nethod of claim 24, wherein the phase

difference between the I and Q mxing signals is 72
21deglemixingscuiinertcdlaim 2h avherginia geightingfieedferdp{d mizdnegisna! meth
resrp&:t ohse IfHa§e§$nd\§%hQ BladcRG a IW%lgﬁ-tgl Bsed 46 thef'ﬁﬂxﬁ@sﬁé%@ldm@lfreslqect to the Q

laim2 wherein the | and m Xin i gnal s and
bagh@dega%saéﬁ aneising esf ©r 4P Q P é‘g@hi”lt%IeSP:??t@%@F @ bgspband igna
maldh8s dWRdigrBide @bd fob thk MnRihg sieh® veth Respebio Me basbahd Wiknslt €p
conprises mxing the | baseband signal wth wei ghted
versions of the | and Q m xing signals to produce a
2fir S\Imm'lode"d ik abasebandkiigngl td h&s@d&&ﬁﬁiﬂ%ﬁbﬂﬂﬁh@ﬂ@l W th
\gfo argtéa ing lan leang orrg& os%ngﬂ%al dlﬁ’ rq)y% ount eﬁ{h%rg%ltq?] grteef‘sr r st
and rw&mlﬁmm&bm@amsglas,snd 0 pr oduce t he out put
sig I I,
fol :B%J\f\(}rrﬁlﬁig\we}gﬁcli %ﬁ&@gﬁt&? ! ?n(c‘l @'glmn% glgna‘lng{#g nﬂh (% E?Eeband signals to
wei ght edpwﬂmeﬁlgméwtG}matatydes(redfreﬂu@@ cos(wt - f) - (bl
+ aQsin(wt + f) =1lcos(wm) - Bin(w) where 2f
represents the difference between 90 degrees and the
23phadde apthedefeliin2bahure he prbrmingsiep QRIS A ngitigd g16ns signal
with\@Jighted Q8i10hs of the X aﬂ’dﬁ@ﬁa@&@ﬁﬂ sﬁgn&lh@ pkod%e)ﬁl ﬂ'ﬂﬂ mibled El@xhal mixing the Q

b e S B S e o v

sightlleard cEnbifipg 8 8RRt sd k&tend MiRigE Sgals tbpsabamei outpupsinal.
signal, and where b/a = tanf. 29. The nethod of claim
22, further conprising generating a |ocal oscillator

24( LOThs ingthad of ciairal23) vhéreia i firgt Beighitiug i @std Ve tiei @imsabhnd sippalv@h

r t .
re%)ecg 1toatkle {)1%1)(91 a‘ij gnrﬁltfyr%%ehl ?zﬁgm E%glgregﬂgggﬂha}%ﬁgemgnal, and a
serrst ihtit msea for B0 bisklsnésignat Wich ryees Hethd @ griangisignal and for the

baSRIRY sk g%\tmﬁgés Lot o 1R ignfick loop (PLL) circuitry to

gener O signal.

25. The method of claim 24, wherein the phase difference between the I and Q mixing signals is
72 degrees, and wherein the ratio of the second weighting to the first weighting is 19:3.

26. The method of claim 22, wherein the I and Q mixing signals and the I and Q baseband signals

are differential signals.
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31. The nethod of claim30, further conprising

sel ecting a channel by adjusting the output of the PLL
we@reosi2ry. 32. The met hod of claim 20, furthePCT/US2005/022397

conprising generating a divided version of the LO

A 27 Z :1 g ﬁﬁé mle'théd df %faWZZa%hér&@ﬁé pé?f&ﬁmlﬂ%‘étéﬂ o@lnkt@s%s Iﬁixfng ety bz(sé%d 51gnal

east one divid clrcu & form an
w1@p@pgg]}tep Y¢isions of the I'and Q mlxmg signals to produce a first mlxed signal, mixing the Q

baseband signal with weighted versions of the I and Q mixing signals to produce a second mixed

signal, and combining the first and second mixing signals to produce the output signal.

28. The method of claim 22, wherein the following equation is utilized to implement the

weighted mixing circuitry:
(al + bQ)cos(ot - ¢) — (bl + aQ)sin(wt + ¢) = Icos(wt) — Qsin(wt)

where 2¢ represents the difference between 90 degrees and the phase difference between the
I and Q mixing signals, where cos(wt — ¢) represents the I mixing signal, where sin(ot -+ ¢)
represents the Q mixing signal, where I represents the real baseband input signal, where Q

represents the imaginary baseband input signal, and where b/a = tan¢.

29, The method of claim 22, further comprising generating a local oscillator (LO) signal, and

utilizing a divided version of the LO signal to provide the I and Q mixing signals that differ by an
amount other than 90-degrees.

30. The method of claim 29, wherein the generating step comprises utilizing phase lock loop

(PLL) circuitry to generate the LO signal.

31. The method of claim 30, further comprising selecting a channel by adjusting the output of the
PLL circuitry.

32. The method of claim 20, further comprising generating a divided version of the LO signal

utilizing at least one multiplier circuit (xM) and at least one divider circuit (+N) to perform an M/N

operation.
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