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to electronics, and nore specificall y to a diversity
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transmtter then transmts the RF rmdul ated signal via
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[0004] A multi-antenna receiver conventionally has one RF receiver processing path
(or simply, “receive path”) for each frequency band and each receive antenna. For
example, if the multi-antenna receiver is designed to operate at two frequency bands
(e.g., cellular and PCS bands), then it would normally have four receive paths for the
two frequency bands for each of the two receive antennas. Each receive path includes
various circuit blocks (e.g., amplifiers, filters, mixers, and so on) used to condition and
process a received signal at a designated frequency band from an associated antenna.
The circuit blocks are typically designed to meet various system requirements such as

linearity, dynamic range, sensitivity, out-of-band rejection, and so on, as is known in the
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we@amk/ogfsi2¢ he recei ve antennas, with circuit PCT/US2005/004861

modi fications (as needed) fos different frequency

bands. The replication of the receive path circuitry
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mﬁﬁg @X‘@ﬁn‘ﬁﬁﬁ%‘l’ EFPEFPSIIES i‘ia%l?’e gﬁ%de&é hﬁne"“s ¥ process two
i‘ﬁ@ﬁ‘ﬂ"&%ﬂi §fr51ﬁrt§/o AR, frdrsd sih@whatand fécél%r ond8f ﬁiertﬁzb receiver
fies a first input signal for a first
tﬂmeqn@nwe&mtﬂd, based on theonemtong doadidpns rﬁ@plmcwmw@glemput signal
% rst anp lified S|gnal The first downconverter
WE&?PgPegn%he first anplified signal in frequency
gmoajb Ih r@ﬂbﬂﬁqﬂﬁ‘gnem'@odiﬁﬁﬁlbaﬁ dpalchaeld paeMipdes recefvief Stith two
aseband si gnal e

second anplifier
receiver units is described. Each receiver unit can operate at one of two frequency

bands. The first receiver unit includes first and second amplifiers, first and second
downconverters, and a first lowpass filter. The first amplifier amplifies a first input
signal for a first frequency band (e.g., cellular band) and provides a first amplified
signal. The first downconverter translates the first amplified signal in frequency (e.g.,
from RF down to baseband) and provides a first baseband signal. The second amplifier
amplifies a second input signal for a second frequency band (e.g., PCS band) and



anplifies a second input signal for a second frequency
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§&ki1 b&ph bel ow when taken in conjunction wth the

drawi ngs in which like reference characters identify
correspondi ngly throughout and wherein: [0010] FIG 1

shows a of BHEEE ITESTRIET 10N O¥ BB PRATVINGH G
(Adbdy - ANHENORLE Y Alture SOME Bhesbhi gl AW Rogme more apparent

fromiuthle- betaited dessliptian Retr fti below WhedShkdn @ cbnjshaivm @ith the
ual - band, dual - path plus GPS recei.yer; [0016] FIG 6
BHRES AN V7R 3%&6%%@&? -%a{aﬁterﬂ BECd Bmﬁéflglwt@wughout and
é’ﬁ%ﬁg | ocal oscillator (LO generator; [0017] FIG 7
shows frequency responses of filters within receiver
[0610} i FIGI Gshotys a fwirelesy comlr@iniBatpineystem; j ammer

ﬂ)%& f]Ct © rP;IG.aE (sjhows a single-antenna terminal;

[0012] FIG. 3 shows a multi-antenna terminal;

[0013] FIG. 4 shows a single-band, dual-path receiver;

[0014] FIG. 4 shows a dual-band, dual-path receiver;

[0015] FIG. 5 shows a dual-band, dual-path plus GPS receiver;

[0016] FIG. 6 shows a dual-band, dual-path plus GPS receiver with a shared local
oscillator (LO) generator;

[0017]  FIG. 7 shows frequency responses of filters within receiver units in FIG. 4;
[0018] FIG. 8 shows a jammer detector; and

[0019] FIG. 9 shows a process for operating two receiver units in a wireless terminal.



[0019] FIG 9 shows a process for operating two
receiver units in a wireless termnal. W 2005/ 081426
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word "exenplary" is used hereign to mean "serving as an
exanpl e, instance, or iIIustration " Amy enbodi ment
or design descri begpieAfr, iIES i s not
necessarily to be construe as pre erre or

oNt agERUSofY Cexdiiflafy” drhned MRS to Qhee Sicdvifg as an example,
[0021] FIL.G 1 shgws a wire|less comrunication system
zm@np% optithestrationunday earbodifaad pg desig ﬂ%cnhp@herem as “exemplary”

A HRLS sty 14 O ool HHBP Sl piBlomp S 3RS o g othey eplgdiments
baﬁ&lgmatl ons 120a and 120b are shown in FIG 1. A
erm nal y. al so be.referred to as a renpte station
iap%bu | eﬂg’? ok Fhoys %erﬁgé%g%mmfl@cﬁ?%igyﬁ%n 40Q@/in which a number of
e@%'?e?ﬁl 1&1 onﬁuiﬁcﬁt%lﬁﬁﬁ a‘h‘ﬁﬂ]ﬂéf‘ of @Eéeoﬁaﬁi(ﬁl\é' Cor. s‘?m?hcuy, only
ar one, or sone other termnology. Termi
IMcO’aarmmatqumppad 1W0b hndatved bagk staannsahm andri@0b arenshomn in FIG. 1.
10b is. e e ant enn A base st is
K efpinit S04, 255 Darioteiey 18k BRROR srlicPod mobils Son. m access

REEARE ARePbquipmbia ) a ireRGSEBorRbSicali @ dviQ QQ¥Hul4 phone, or
mobi | €  switching center (M5C) 140 couples to the base

sQmog otlmsteanmotng@v i Tgorgingb bl (i is aquippedawith a@mgier aiterney and terminal
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feféredd td @s ahSQco@wpbmt om §Ndd@ B, SftlsBhiel btBerP @Finddody1d A mobile
system such as the well-known d obal Positioning

syHehing Qats)(Mﬁ_fé)cwocpspbattfetheu hage ﬁtﬁa@i@rﬁm@rawmoordmatlon and
%Igl%%orqﬂgsg%gge st%i’}]tn? i nf ornati on th_at al | ows _GPS

recei vers on 0 neasure the tine of arrival of

[mm] PR wgmdl miq(baﬁﬁfag?l”fﬁ)lﬂbs dapible o$ wédelvine aﬂgnalslm satellites
GPS satellites can be used to, accurately estimat

339 nraellites e spayrhalongdeiasetsiite positieyns prsien sech asdhe well-known
d’b@ P 1t1&ﬂ}i gstéﬁi (l@ﬁ’ nsmpljtl PR sat R 1enBitS h%ﬁﬁ §igna1 encoded

rom ot her t ting sources suc
Bhthembnhhtidﬂthﬂtsaﬂom é}PS &chrasre ba iesrt]Etoimbasluye th\inte of arrival of the

| |
GRS éesfhiotcpielon oo thOEH HERyer r OE i be used to
LQA%R1y |BtifhE a ghreéeéﬁﬁbnﬁi%ﬁﬂl ﬁl%itlolilgf 4 GEPAWBIVES A terminal may

recei VI ng signals from nul e transmitting sources
alsorbt tcapebdaisf seceiwingr gl ﬁanmﬁlmtyp@ efdansmithing stuerces such as a

Bt SR S Py (RS Bheds MR o e
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mul t| -antenna termnal 11Cb, the si gnal” from each
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or a satellite. In general, a terminal may receive signals from zero, one, or multiple

transmitting sources at any given moment. For multi-antenna terminal 110b, the signal
from each transmitting source is received by each of the multiple antennas at the
terminal, albeit at different amplitudes and/or phases.

[0024] System 100 may be a Code Division Multiple Access (CDMA) system, a
Time Division Multiple Access (TDMA) system, or some other wireless
communication system. A CDMA system may implement one or more CDMA

standards such as IS-95, IS-2000 (also commonly known as “1x”), IS-856 (also



[0024] System 100 may be a Code Division Miltiple
Access (CDMVA) system a Tine Division Miultiple Access
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system A CDVA system may inpjenent one or nore CDVA

st andards such as 1S-95, 1S 2000 (also comonly known
ﬁm} oy Jknotr &561;(@%?0"@0\2{21@%{218@63@ (W- CDME% and so on. A
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and the 1S 2000 and | S-856 standards are defined by a
copsmtrmi knavrAeWRTES. St standredears kaowmitdedrte known
@H%gél fi gy%tem 198 ?L:r ognegﬁe.l[&%ug@ %f)?ﬂttﬁf frg{fue‘fl@ bglgds[mfa%le 1 lists

requency var
\fa!h@t;isl gieqiyenofbdads in Whmhhsysteﬁi ¢00 b opryateper Wtk asake frequency
well as the frequency band for GPS. Table 1 Frequency
@éﬁéoqﬁ}e%uency Range Personal Conmuni cation System
(PCS) 1850 to 1990 MHz Cellular 824 to 894 Mz
Digital Cellular System (DGR),dlYy10 to 1880 Mz GSMBOO
890 to 960 MHz International Mbile

Tel edomuni cat i.ons- o 2170 52000
cDMAA50 411 tnﬁﬁﬁ%‘“ﬁ]ﬁg%ﬂ‘? DVA 832 t( ﬁ%&édc%% )
1750 | tRersbBICdviauniciorl Sysferd (RCB)1574. 4 185 tol IEEOR@Z

band frs—atso—krmowmr—as—GSMte 00— theBHES and—1Ts =

know Cé?élutaswusoo, and the cel | ul ar ban§2"r1§° %?‘%

as ar Iﬁgﬁ%r@e‘fﬂlm ! e Syst em

Syst a¥ar=Ya . 3
i s nqtGIM8o@d i n Tabl e 1. [0026] Fcr eé@ﬂtco%(iMélz

f :
R e e R

(i.e.|, 20880 T#RPO¥ rom t he base statilons to the
term d another frequency rarnge i t he
reverlse m@e —S ||n| i nl/\q f_rn}/n 1 !r'g t ﬁ?lﬂ@%ﬁsﬁﬂiz t-hed

base |SCONANs. As an exarrpl e, for tHe cé&B2td 925 Wi,

t he EW 1750 to 1870 MHz

GPS 1574.4 t0 1576.4 MHz

The PCS band is also known as GSM1900, the DCS band is also known as GSM1800,
and the cellular band is also known as an Advanced Mobile Phone System (AMPS)
band. System 100 may also operate on a frequency band that is not listed in Table 1.
[0026]  For each of the frequency bands listed in Table 1 (except for GPS), one
frequency range is used for the forward link (i.e., downlink) from the base stations to
the terminals, and another frequency range is used for the reverse link (i.e., uplink) from
the terminals to the base stations. As an example, for the cellular band, the 824 to 849
MHz range is used for the reverse link, and the 869 to 894 MHz range is used for the
forward link.

[0027] A terminal may be a single-band terminal or a multi-band terminal. A
single-band terminal supports operation on one specific frequency band (e.g., cellular or

PCS). A multi-band terminal supports operation on multiple frequency bands (e.g.,



MHz range is used for the reverse link, and the 869 to
894 MHz range is used for the forward Iink. [0027] A
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termnal. A single-band terngnal supports operation

on one specific frequency band (e.g., cellular or
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out.- and be us
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QUL 7 RPRE O BRocd, B B0 ik Posbit St ang pgvides o
fgt ptrearh ase damdsampdesako andigitabsighes paocessor s(ﬂ)Sth)r%‘iOﬂfmf further
arosragt hon APLotkl fhsgengnoReiskin i cgpyc@oglgd senal from

Rbgidd &ﬁ@zz*ob%n@ Fﬂdwesa%@aﬁ%eahmatafgaﬂgles&smwm Although

unit 220b and ovi des a second stream data sanpl es
nad sbSPn 26 FIGAR tf(bm?aglplicity, each output baseband signal and each data sample

stream may be a complex signal/stream having an inphase (I) component and a

quadrature (Q) component.

[0031] For the embodiment shown in FIG. 2, a jammer detector 260 receives a first
detector input signal (D1) from receiver unit 220a and a second detector input signal
(D2) from receiver unit 220b, detects for the presence of large amplitude jammers in the
received signal, and provides a jammer status signal indicating whether large amplitude

jammers are present in the received signal. A control unit 262 receives the jammer
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baseband signal and each data sanple streamnay be a
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enbodi nent shown in FIG 2, a janmmer detector 260
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amfigicdibh eeither receiver unit 320a or 320D is selected for use at any given moment,

depending on the operating conditions. In another configuration, both receiver units
320a and 320b may be active at the same time to simultaneously process two received
signals for the same wireless system, to achieve diversity. In yet another configuration,
both receiver units 320a and 320b may simultaneously process signals for two different
systems (e.g., wireless cellular and GPS). Exemplary designs for receiver units 320a
and 320b are described below.
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the following description is for the direct-to-baseband architecture.

[0037] Receiver unit 420a is designed to meet applicable system requirements. For
CDMA, IS-98D and cdma2000 specify a two-tone test and a single-tone test. For the
two-tone test, two tones (or jammers) are located at +900 KHz and +1700 KHz from the
center frequency of a CDMA waveform and are 58 dB higher in amplitude than the
CDMA signal level. For the single-tone test, a single tone is located at +900KHz from
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[0039] A variable gain amplifier (VGA) 428a amplifies the signal from bandpass

filter 426a with a gain Glcb and provides a conditioned cellular signal having the
desired signal level. LNA 424a and VGA 428a provide the required amplification for
the first cellular signal, which may vary by 90 dB or more. (The total required gain may
be provided by LNA 424a, VGA 428a, and other circuit blocks and units such as DSP
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cellular/PCS baseband signal. An amplifier 442a amplifies and buffers the first filtered
cellular/PCS baseband signal and provides a first output cellular/PCS baseband signal

(Pout).
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C

adjusted signal to suppress the transmit signal component in the Sin signal. Suppression
unit 456 may also be implemented with a bandpass filter, a highpass filter, a ceramic
filter, and so on.

[0044] A multiplexer (MUX) 458 selects either the filtered cellular signal or the
filtered PCS signal from suppression unit 456, depending on the selected frequency
band. A VGA 428c amplifies the selected signal from suppression unit 456 with a gain
G2 and provides a conditioned cellular or PCS signal, depending on the selected



[0043] Wthin receiver unit 420b for the
secondary/di versity path, a diplexer 422b receives
w0 b@388126i gnal , provides a second cel | ul ar siPCEIUS1005/604861
vari abl e gain LNA 424c, and provides a second PCS
signal to a variable gain LNA 424d. The second

ﬁ deHbPban®i NMiplegerardBl dyhibotcdlly MkisaBl QeBatidh Mhe of the two
c Wwth a gain Gc and processed by a suppression

bﬁndﬁ Thg bawi mlbﬁmwantbﬁém@@éméﬁdpwagpgﬁmann@s For example, two
{1

|| I
Qg Dol 08 D 00 M, B 8 g e sl
bebdtmaySertibled] as1s other Y& Aanmpl bt diebleadesi red si gnal

conponents in the signals from L LNAs 424c and 424d. A
&03%1 AndOVRRANY erder Q%regﬁwﬁw%‘@eq}@eﬁv fQneonpertsdhe peditioned

J{l{l}f-éﬂar/i’ég rr‘FE anvtﬁﬁ(% g(?r}de A glﬁal £ ()Zg‘p%g‘nagx, Eb%ﬁ!sra{oq‘ 446b and

mpmeeasoeﬁnladﬁcs s Ebamd ysidral, i winck e aise dised tab tl@e D2 signal for the

éé%%?%ﬁecm RS ireissey phit sPeoadTsieRy i S reiaa oD tigt the signal
O&Jﬁ@nﬁﬂﬁl AR Nchatidll B sEAfnt Qhé eYe1dRLK q:fqu?rbcgalband is

entitled "Ada ptlve il ter for Transmt
d%emwtw@ted toftiabeband or nddritestbands A loveperf@idaate wpass filter 440b

s SR PPl hoor i ABER pase ShefEnelogpaapints fy the RF

&ﬁhﬁélaﬁt Bitdré&® anddb Ustn8de SibfB Andthds SR ﬁgﬁaﬁ heilter 440b may be
transmt signal conponent in the Sin si

Biemended wiith lowet oules lmjolaal oxrehle smﬂereﬂmtaa@l swonhthan for filter

ss.filter ass i amc il
BRAPHRS i Sechfh ap KCPRRRE St a40p SEIRTsfingtd' b those for
Bltdr10al MRorfdxhingleg dilie hh@ﬂ fifay Yedi letﬁéntéch Qithf 4 BfesRer elliptical
PCS signal from suppression unit 456, def)endl ng on the

Blgrdaving mereqgradua) attppgion Ahaucﬁslt@rz@@aa@ ¢11449% nrpreides a second

fégérg& gﬂlﬁlglb/lﬂgglsbagéb%g% Zsyg?ﬁon é%l %rﬁ xta fﬁ%’? a.gggﬁesa a.rgc? buffers the

mmﬂltﬁgd osllilaPGebakbad iEha? @Hd pEBAdE3G second output cellular/PCS
PCT/ US2005/ 004861 12 frequency band. Miltipl exer 458
istR] Po4hows the selection of one of the two

fRaer. | MereAlenfobh Poial fE LM Heal dsdd to downconvert

F1lous MaRNE rex nple
the ¢&i hignalndyD penermedd46brmazhiee mvpielhamtdd; wﬂlhfwdlMGAaﬁcbVCO similar

th | ect ed b bl ed, th th
o Op eI AUt FIOUPT &S GRHEdHT FREr TS 0e feuBrgdsith more
RlGed HRAMCAGYe Mﬁﬂ%&@ﬂt@r L& BIYS 4990 %éé@e@%lf s?cL()éqg) L(Prscl)%qal and

cellul"ar/PCS sighal wth a second LO signa
gemeta@sge rsecandocomrbd bignall fop LoV igdeeratar ckobul Ah¢ R@Be or different

b band h j the D2 |
PERRS P TSP e LB A EEIRNC, Of Che: second
0047 INRecéiFerS Bhi€ U268 i§ WeBighbBtto e cohpak wRPHBpRGBle system

in the RF channel of interest in the selected
feqeigpreents {orabethi equgnesh bamdser Tedmee hasrerguitements, two separate

fAEQVe PARE Qa”t%'rpchu;'y QUERE rf{o%rl r&ﬁ)‘fé:x%r |49%J & lsovaialssF ﬁfter%%g. Each of

the two receive paths is designed for (or tuned to) the frequency band of interest in order

to meet linearity, dynamic range, and sensitivity requirements. Two separate
narrowband LNAs 424a and 424b are used for the two frequency bands and are
designed for low noise figure, which typically requires narrowband matching at the
frequency band of interest. Two separate narrowband VGAs 428a and 428b and two

separate narrowband downconverters 430a and 430b are also typically used to achieve
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may be inplenented with | owgr order, less bias

current, smaller size, and so on, than for filter

thé %suemﬁeahﬁy besatafdd Bafdl b8 MerHeSha@fwbhhd fcﬁémflﬂ%ks may

are less stringent than ‘those for filter 440a. For

watwpﬁdenrcmtas tinducling degempration, and| cdlesreitsdit mcﬂnmwsak@wn in the art

BeBirys treoRrfCrerriehfe LR F o813 et togiaye good phase
5@{5&' forthbrhde€ F@sbdgekfotth ace F6ShbasaRanhlsdke 'ﬂﬁhcall&ﬁequlres the use
i fier 442b anplifies and buffers the second

gst-sided 6irPuit EPPUBNISAS EoaAAEes PRsitotanmdpetats apdior dransistors)

t PCS baseband signal (Sout).

Tsrg@%%? a%%ﬁﬁ%oé@ﬁigrcg{-rglﬁt/ 446b provi des the second LO
[0gsial  Reeelvéroudovpdo iy é¢signeti e nSian 1ess hddgent 2quirements, which

gener at or_ 446b rra be i npl emented wth a_dual - band
apeane dhati lapge amplifude Jammiers 8 nofeRresqbwelieteiver (ynit 420b can be
%ﬁ%&&‘?&f 10%4P BodlBbwRE pGe &%%%ﬂﬁ\%ﬁgb : eﬁlalléregréﬁ( ffdn receiver unit

noi'se requirenents. celves t
tsﬂilaonﬂup;@essloglnmmt asd mgyerbermtpéanmtabmmdon{ﬂmpr mtcuit components

b .o RO B tich o b Bopdad ket iapp fters 4260
Méf‘z%b% Fe&aryts &laﬁewsmfcﬁﬂmsazd@ 3hd B,@&Jd bR ﬁ%@d @&rmé @8 trequency

W th i'cabl e system requirenents for
lﬁandq treattam fem deise Tigurese Howees these) LiNAsnazn malcalmmall in size and

SRBFAEL AT, B L bR o g

ASHRIoMPerRAt430c ] sre Adiaicd B Loy ﬁ@@lﬁerky nefdé @hdtdd8 be implemented
frequency band of interest in order to neet

withewtrusing indyeiars vk geicallydoesunyiat lavge grea) or usmg inductors of

SAE 7 e RS AR R Bl by e Pilicements,

OR3I 4R thnl A48 0WGR0 U8, ﬁb@ﬂmwem mc; finéc440by and amplifier 442b
requires nar r owband_ mat chi ng at the frequency band of

may éﬁélfﬁlgnqd«m@e%mlkﬂ@lzﬁ@rcrr@%a%pm@s (B asmapller £apesitors) and

R3byEPur L AR, Bobt SRE AP HONE ARG O il (GG ghoont for

Fcdi b&ﬁﬂﬁ%/ﬂ@ﬂﬁ&he ibﬁerbﬂegﬁiﬁs mizgyd B rdigriboitgd odifferently for the
wi de_dynam ¢ range. The narrowband .circuit bl ocks may
trsendanydiyersity P i 2 MABRE {9 fthee @%H%Yealf’wo‘ﬁm A% PoYReand small
%eg.cwt techni ques known in the art to achieve the

esired performance. LO generator 446a is designed to

[0849] goddGphalsevs o spesi:.ﬁqaﬁsfgurfmama'vemﬁts 420a hind A20tc eln general,
for these circuit bl ock lcall uires th

BICCFIFT BN Sy i oPR LT CORTUTRE UsipgOpF OF Pigrypecs of amplifier

ERA2RIES! $nd s\ GHRES n! 5}(1%%&@{@&&}@&@)%@% |sﬁ<5\9§ in FIG. 4.
amount's of bi as current Recei ver unit

Moséaymed teseiver tnit esay gnpluomgéhﬂr qiesyiti hlecksrmag, shwhmdn FIG 4 for

signal conditioning.

[0050] FIG. 7 shows the frequency responses of various filters within receiver units
420a and 420b. Bandpass filter 426a has a frequency response 726, which is
characterized by a passband that spans the entire frequency range/band of interest (e.g.,
cellular or PCS) and a sharp roll-off. Suppression unit 456 has a frequency response
756 that also passes the signal components in the frequency range/band of interest and

suppresses the transmit signal. For simplicity, the frequency response of suppression



assunme that |arge anplitude jamers are not present.
Recei ver unit 420b can be designed for |ower cost,

wo omsosesver consunption, and snaller area thaPCT/US2005/004861

receiver unit 420a. Suppressjpon unit 456 nay be
i npl emented with on-chip circuit conponents instead

@it Y456 R rgfeRKicarad alnotilidr it BIG. (mmfgh PO rRAcBESRISHs filter 440a

for bandpass filters 426a and 426b). "Separate
hasra Bedyaney mwsﬂ% sihérhgg nharacrtemwééw afpasshang forygne RF chanmel

%J}](F % g& my gl? ?ol Iogfg lt ]FS\!V a{]n%le W'éasg;{%%r 48@32 \S{r%%g frequency
fIPdrise JA0bLNhich 1@ bH@‘acﬁblﬁiddﬂiy a\ﬂlﬂsbb@m ¢or\6ad B2 &ha@iet and a more
wi deband downconverter 430c are shared by both

gﬁaé% &l9ffhands and can be inplenented without using

%t org WL ha %%ﬂ%oq?y &%@819? Vé)éfup?xgh%&% R4 @7%% g&ﬂueeggy bands

i nductors o ecause of
thsed ngdrdcohcmdesmbemaicbv@fmavemme requirenents,

NA 424 424d, 28 d 43 .
L"QOﬁ%ler iﬂﬁlg shays @r%/wk é@er%m Qnagrét @%nge%uwﬁﬁh receiver
560 RREsiPZEH %bfuﬁUé Ew% QURARE Unsts 5208 and %agﬂé L& may be used for

capaci tors) l'ess bias current. Al'so caus
teaelger amsl 2210adiad j %ﬁhﬂﬁsp@heela,seﬁmgle{autebaa s 1f1 6z in FIG. 2,

B o B 0 T P AR o 2 et P e e gl 1106 in
PRE.1B.i Bach fé@ﬁ{?ﬁ* uﬂlpﬁ(ﬂéﬁfﬁﬁs 3 él‘aﬁ(\ﬁ? oh @Wo GRYhendyBinds. Receiver

power, and smal area. [0049] FIG 4 shows a speC|f| C
@l@éﬁ%ﬁb Kag i reasises padh thahistsbarsd b bathdrarpency Yandgphie IS,

ei uni t rf.orm.si gnal, condi.ti on S
DOSSEr" HEbeva dnyTRA0PRE k! PR oy LR YR ] yiiver wnie
$T0208, FIGh 4C THoWwsveR 161 5aRgRs adjubd@nes tbsigd fdi‘rrﬂot\xhﬂbnverters 530a
shown in FIG 4. Moreover, a receiver unit

AL SubBEREb TRt BIPCES. VIR Srch CmEpaaRs e 530,
§ Bﬁygértﬁg %&1: es [al%) ﬁngné:Aq@FrtsY th%h:% tlgggd Jlér?a(i‘ lﬁ%‘ﬁ%Xn ?ssomated VGA

responses O varl ous receiver

ﬂwmtanadl thpBdze fﬁémﬂgaﬁgnaﬂl(m@f) ﬁ&lﬁaa dbsden 1ﬁlﬁt9536951ﬁ1>/pr0v1des an
response 726, which is .characterized by a passband
mphasesbhhaseband wgnaly SipilElye AdyiXen 336 Mesies fmd; davencenyerts the

é&p d%ioned %%1851%% tﬁé 85;@\]@&?2@ Wil 9u£<ﬁl1tlureofifst L%%lgnal (QLO1)

pressi has a frequency response
frhmt dlajdsn um%ésanﬂrmosndgm al quadrpos QQD dasdbahdgignal. The I and Q

range/ b i nt er est esse t he
éﬁlﬁ Aitpm @%ﬁq @qmﬂop&?rteys Sﬁ% ang eﬁ*ﬁé filtered by high-
WORRES 5otk W 2405/
%CT/ PRAS, Ral pRRCSAT W 240 |%’%€ée%§el 2P fusther amplified by
mplcﬁﬁrﬁ p#2acandi 342b) @spettivelygto-qhdain ontpsh € end Q/Mlstar/PCS baseband
!ﬁgﬂt,l @) 440a C}b frequency response 740a, which is
2 Haznél passband for one RF channel and a
¥ Saf i VQie}éel%ial!irﬁt 590Y ffthe sbéﬁﬂdw&@é'rﬁ%gﬁhhg\éﬁﬁﬁzﬁ in design to

il ter 440b has a frequency response b, which is
veheiveicenit K2 b FIG. hasSewenerS weeieeumt 52fiairdndesrbireg front-end

Ir)r%s for cellular, PCS, and GPS. The front-end paths for the cellular and PCS are
implemented with a diplexer 522b, variable gain VGAs 524c and 524d, a suppression

unit 556, and a multiplexer 558. These circuit blocks operate as described above for
receiver unit 420b. For the third front-end path for GPS, a GPS signal (Gin) is
amplified by a variable gain LNA 524e with a gain G2g and filtered by a bandpass filter
526¢. Bandpass filter 526c may be implemented with a SAW filter or some other type
of filter. Multiplexer 558 selects the cellular, PCS, or GPS signal, depending on the



gradual roll-off. 100511 A receiver may al so be

desi gned to support nore than two frequency bands
whawedsams t he concept descri bed above for receP@BUS208004861

[00521 FIG 5 shows a bl ock djsagram of a dual - band

plus GPS, dual -path receiver 500. Receiver 500

delsckddOfBichVParlde CRIWEA 373 tapn 65@@@ ﬂ@éﬂgigﬁaa%xﬁ %\nuﬁl@yerbfss with a

used for receiver units 22 nd 22 respectively,

gﬁm ﬁ%gidepramdeﬁ azondifonetheellnigaPCh, @ GPS zignakdgpanding on which

ﬂ\{%ﬂ? erﬁ%el{’ Parqrﬁsnls Sglf%%gbl nr elsélpgct |3veIEgE:h01; ecei ver

[wss] 52FIcUEPAEd showzed duhdrBued désign fdreﬁétﬁﬁﬁé/y bBanflsonverter 530c
Receiver unit 520b has a recejive path t is shared

Bl HBe hsybseqpsahchasehads cprut bipgks [fopsthe mecoafigiyfdiymisity path.
Bg&ﬁcgtﬁfrertépg%dy %%ﬂeﬁ@rﬁ%‘vﬁﬁls &9%32@ aﬂfé@gg aislﬁ (:;1 V\glv%jlder unit

recerver uni mever
$p6eclr which e opeaiegns f descebath cabover foer 30\53&31%1&61@ sa&b and 530b.
and t he subsequent basebanﬂm ircuit blocks. Wthj

BaWRCIYRHEo Ft @erfermes  quadiRiyrg, d%’?c?fé’@éﬁl%so a e conditioned

SUURERTLICES st £V GADSakd BT B ATHATHAR SBER, which

s it hsyﬂiopvl-]iﬁ&rmanbedowpassdﬂZeTSGAZ:Oecqu\I/lﬂédéd,(mspebﬁmhamd further
I M

St b8 Fepfhierd sBelid 5430 cFgRaeRt o ohisins Appudaand Q

Qﬁwﬁﬁd@;/@m %ﬁeﬂ:b%d&@zﬁé (S%ht iAdakqueg). (QOL) from

di vider unit 536 and provi dés a quadrature (Q
wéébaninggnqhtorﬂﬂéblmambeqmpiamemddwgh (O (thatopan span a

RRoCTEREPhERS B F 4702 oH6h R0 0t fimi i Gafflar¥ana, twice the

PES MRAY, MRl thicethd GRE bheT. Emogeﬁerae& M6b @BP bk fdesibed with more
542a and 542D, respecti vel to obtain output I and Q

rekeixed Phase pose begaismeats thangraizsnqraiondita. and Pout , q) .

@9?2}4 ] %e%gikr um{’I Qb4 egsizwggie%%[d L0e dg‘s\?/éx%ﬁ dar ¥<{v‘% d’% t? r11(§v¥er power

IS Slm In recel r uni

&irﬁlmﬁtloﬂ‘mlﬁvﬁﬁallet eg&l thah ﬂemﬁreﬁﬁﬁb 5004 | URIRRbANT €A 528c and
front end paths for cellular, PCS, and GPS. The
Vids %ndefmyvr&apwer 6?70q a7 shased iﬂré’Pﬂ’aﬁ%ﬁqu bangds and GPS.

g)ggic}f rarﬁ gi E%X%Ys 1400 3nd'560 SX& 1n§l%aQ twg %?6341{6&&&@ it ¥ e operated

a suppression
mdepengbretie r Mobébver lvadke of threcisiot L@I gmﬂesat@rp epvadre alsof the frequency

lga[%%(ﬁ:i)l gﬁ%e ab ﬁledf&?Ir Sw e| e rﬁq@%kﬁﬁ'sz%é%@ {3@&1? f glgllu taneously
RORss t})v%%@iélsaoﬁ’ ﬁﬁ%ﬁﬁfe@e&w chdeR24Enivich, }% g%zgf @ 9sefut for

and filtered by a bandpass filter 526c.
Yarloue rapﬁﬁ@monay Hoe examlpmmeerdmwl twitha tiBAVApabilitgrcanrreceive two

SO ot her t . of fjlt I exer 558 selects
Sapdong apehpe® o B bl Fof G iy oon=Ehs. s another
S84 8&1@2@1'18‘1?1_54 %@Wso%&ﬁﬁltylénsgkﬁﬁﬁ& dmoblle assisted hand-off
syst em band. A VGA 528c anplifies the signal from

@A Ite selectdBbast base stations to communicate with. The terminal can receive
a transmission from a serving base station with the primary path and can simultaneously
search for signals from other base stations with the secondary/diversity path. This
would then allow the terminal to initiate a hand-off to another base station that is better
than the serving base station, if one is found. If independent operation of the primary
and secondary paths is not needed, then one LO generator can be shared by the primary

and secondary paths.



gain & and provides a conditioned cellular, PCS, or
GPS signal, depending on which one of the three
w0 emeis2pat hs is sel ected. [0055] FIG 5 al soPGHUSmO0004861
quadrature design for frequen downconverter 530c
and the subsequent baseband circuit bl ocks for the

FRBo N darpiislieV@lodistayviBat BiagraR0 Wi ARYEH AT lt'i_’ég@@S' §ua1—path receiver
I mplemented with m xers 532c and 534c and a dvid

600 withsB shared/\/b&gemﬁmat Recpivel &90rinpladesatyoy eectiver umts 620a and

B GRTEE] e P R o< R e B 2208 Y 2aPB. RepeClipal i inglp-atenna
feehidal m@d’@%@& Sind Tt receiotn MEA SRBCANSB! R¥HElEvely, of multi-

and Q baseband signals, which are filtered by

msonngeierBingh hieb 1o RfGs3 Reaceixes usiy G20z it fmf@a Jprimary path and is
{orxﬁ@g&gl‘rl‘taé{ gﬁg s%ﬂgda%%lfh% fceﬁfép g?@' YRl i fiers

respective ain out put I and Q
[®leh| arRdeeSenSt 626tels a'ﬂldths Is@maﬂa'y((ﬁ@atmty el 2D st m@)emented in
[.0056] LO generator 546b rrax%% |l eprented with a VCO

BIFiar EANSRETee1v e W2 by ecgives upip 6400, ffher includes a
LGPV b 0 T gy s o e

saepnd 6.0l esgrgih efcbr 4oh LAODgeneratet $460, provides nihe sfirst LO signal to a
re ui rement th L ene r H46a. 0057] Recei ver

OBt 030G, 1iBp aﬁhﬁ’a&m& 5’3@?6@3 aserl%f% 40 provyiss the second LO
l;lgﬂ‘ﬁ if GPYES sel &P WD Qé’fato@@%asxﬁﬁ% be 5 ER@nfel Q&H%l a VCO that can
rece nd

iver unit 520a. deband w de
shmradbmuem}erang@w Ated Al g dvifich ccbmrmfoilr tigee ﬂreweﬂaladband and

R Beha Bl LGBt DR e P eraaah iR § CO Bt covers

bMasesge rwh161@@§‘tvﬁf:e HReGPIBakd) JROAEA T%ﬁ?!fo% E@\g@ﬁé}aﬁk 6468 and PLL
t he frequenc bands of interest. desig | ows

041 gsnibeesipp el ¥ deyrarersdupad kscavsr gnlmfﬁl't’%\ﬁesigaﬁ of GPS, cellular,
g% @ s two signals on two different RF channels. This

‘@g ity may be useful for various applications.
[0061 X arFIGR 8 showe abldbk| divdrdrh of Bijsmeepadbdtot 860 Wllnch may be used
recel ve two sinul taneous transnissions on two

G EGIIIES dﬁﬁfle‘imSo%é) B 30ndiSbeAwnd As HrobPhend Ié’&(aﬁmlé from the
AP TRl W ORI Y SARESES] B s, it by

loagasss tiltero 864h 0and N84 caatie pwivided Thecdngpamatoml 866 and 866D,
receive a transm ssion froma_.servjng base station

TEPeetively. Sacharsfiishet? sonyers i dmnt stearlsibems asinusaidab #ignal (with

I {
RO BB VRS 1R SR e Bl (ot ity positye amplitude)
sret miap bk mplmmntadaWEh a diaed - Erch lowpassdiltve r86ba$a3r be implemented,
tatlo etter t ha he_.servi e st.ation,
P St s b arsipel oo JqmaR Ul OF FerRRr i g padttidtn (2., several
Rid &l Wert# dEﬁﬁcc%ﬁ%fréfop%é‘éo )?a:@ﬁofts @i%féﬁ%gﬂah QEaifi % threshold
LO generat’or can be shared by rimry

kwelo(Vih)y gndatdvides \n0 @Qﬂﬁ/swﬂhzﬂné(ﬂ 0321095/1@@48‘63) if the filtered
signal amplitude is larger than the threshold level, indicating the presence of large

amplitude jammers in the received signal, and (2) logic low (‘0’) otherwise. Detector
logic 868 combines the output signals of comparators 866a and 866b and provides the
jammer status signal to control unit 262 or 362.

[0062] In general, jammer detection may be performed based on (1) only the D1
signal, (2) only the D2 signal, or (3) both the D1 and D2 signals. The filtered signals
may be compared against the threshold level as shown in FIG. 8 to obtain a 1-bit output



16 [0059] FIG 6 shows a bl ock diagram of a dual - band

plus GPS, dual -path receiver 600 with a shared LO
w@eoensises . Recei ver 600 includes two recei verPCRUSR05/004861

620a and 620b that nmay be used for receiver units

220a and 220b, respectively, of single-antenna

él@(a,‘ln MRk jdmiPRr ktatds |s%na12froﬂ{h‘§nfrﬂr deRLRIr\§80 4y bs u%%ot% enable or

and 320b respectively, of nulti- antenna teérm nal
disabile pachrofthe 3woReessysramitaniEheaaed sighds fiome lgvpass fijiers 864a

B2 R bEBISTIRR Bt 4D SR RRURRG of gfpgootution. The

GRRk vlsckb an thdwvesreanetainilsdhmebs adjyistb@{dlg. aethi GBfferent gains, bias
i npl enmented in_ simlar nmanner as receiver unit 520b

quprepisGand so ey diaged onrwhetlsron 1l egeraplitpdriiaggers are detected

ﬁ@g ﬁﬁf he first LO signal from
%}rd]i/cf_réffégsg?églﬁggg%l %%2&({ K gsecond LO signal from an
[0063jeneFAGOD $hé6h,a flowwlisramtdfea pioceds 900 fir @patatihg t@o receiver

dovvnconverter 630c. if the cellular or PCS band is
WhisdR etiirelgsigteprig!- di%e PRECTCE b rieree ampdifyleapmpreringp figst input

s\?/@g?%& &0sechi rs‘?én% 1S 488ctBRYbIBEK 9 egf:ﬁgtftﬁ'gt %ﬁcagecﬂnd input

at can requency range o
<Himls mhy bl fmmlvét)sorfeoantelma faisa ‘singleez&iténmlaaemhmicbra(ﬁ):imo antennas
wi ce t.he, PCS, band erator 64 .
o s s B T e ARt (Y epec-GamRliant 2. 1S-

$3M €6m Eﬁ‘ﬁlsﬁ:%nﬁﬁléd 10 E%‘cegseﬁﬂe il 19? ﬂ-&&@”ﬁf eoimﬁlfltﬁ@e jammers

and PL can be sinplified are rtequilred
are detsvted (latly 9BPS Thm@p@ablre@cw@qsut éfeluclm isamat fuliyn apec- comphant)

PP e, ik sermyP B meb et pAp i Myl ARG deteted
@2k 291@).36khel frstlafe® secondn@caver TifitshaphadttDBe Shasled $f the multi-

romthe first and second receiver units are
@é@mﬁﬂ?@%}nﬁyls ropetating dn @sgraltmwds@@@ the |r¢<tee\reédslwls from both

4119(‘3%3? ire tb lbgg;écgc §s6eé§ x@'@lgaéléglfﬁ’y Eﬂ:g <\|:11agac Hispics (e.g., gains, bias

nparators respec
cEL&fehtsf gl soBé1) of Gl Erdust Hldcks it thétenab]@ﬂ @écef\/feﬁ [Iin@(s) may be adjusted
S|nu30|dal nal positive and neg

tept?gaa@mﬁgwgnaé heyehiangy/orhe desjged ﬁlgsﬁl 1yvel (block 918).
@pgﬂ;' VEaC%ﬂ}p'hEng&le F%Hgﬁ@rg%@%e 1§THJD gfﬁﬁﬂ% Q) Ms{eﬁéﬁ architecture.

Tleer comeepp He‘spnm:d herainahaygdleo be deed fbom:qme—hktekd@he afchitecture. In

S0 Ghrh arary Behcotrarisbie e R adeipedf g dowrconverter
ogfp ?fovi’dehr}fne §a\%ﬁ| ﬂjequla&:\&(edaglﬁ IVtoIIgl): Cﬁﬂ@ i ?Nfog %&}?ﬁ‘ec*}]lency band is

si gnal ichis
davitcenexited 30 grmtde&mmlmdddﬂanddiltewdgwrth tafmmmdmbandpass filter. The

threshold | ev di cat nce.of |ar

SRR Qe s et Bier' SAR RERGR S Pim RE channel
deR@tin (1Y fasOa hafbReT Wrs& o@f@ ¢ 8he REOSh&n&O$hstead of an entire
conbi nes t he out put S|gnaP comparators 866a and

Bapenerking). ofsholbsr dovencopgeries Khesltfmqusnw @vaflconwtsdh@ Hosignal to

Wl b Pt e 5 o R oK AR, e e

requirements for the lowpass filter may be relaxed. For the secondary receive path, the

circuit blocks may be designed based on less stringent requirements, which assume the
absence of large amplitude jammers in the received signal.

[0065]  The diversity receiver described herein may be used for a wireless terminal
to receive forward link transmissions from base stations. The diversity receiver may

also be used for a base station to receive reverse link transmissions from user terminals.



signal, (2) only the D2 signal, or (3) both the D and

D2 signals. The filtered signals my be conpared
wa@gmsnsts2¢ he t hreshold | evel as shown in FI G BCT/0S2005/004861

obtain a 1-bit output WO 20055081426 PCT/US2005/004861

17 signal. The jammer status signal fromjammer
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donwperg satonl systems 86etnas a (PN A4ysterry 2 I Ansysigingiat G3Masystem, an
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SWVefikes, doatrol wids 262had p62sad GFS250and 8 5emby beldeplemented on

jammers in_a first input é&gnal or a_second i nput
anegAmmare Rigdulegated  girgute GEICS). Thider diversity Hgearetomgy also be

P SHATEADAPIY LS oA lhfy ol i
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I's not fully spec-conpliant) is enabl _
any pewaoeskilidde iis etbonalt i toputake i gmaike ithe | pregpat dnpéritionde Various

| anmer s are not detecte ock .916). The f.irst. and.
bR R S PR e, oL BTSN T iR S in the et
a0l the gercMRIpI&Rr dBRad héRiREY B bfisliddRo dtidr éBIbS HinYents without
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depatiimgpron dhs snirit Prsdopa é dlgs inyentigne c Tiuse Hie present invention is not
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lRRag lfubLgiee FrbedBen spatel Brrsfiuli ¥lols a8 e widest
360hé ESnsistany with tiRetpriredislds arldisRel Ratutdielidaised hedid. anmer
signal level and/or the desired signal |evel (block
918). [0064] For sinplicity, the description above is

a di architecture. The concepts
E@é%hibégﬁﬁgggfﬁfﬁéy a gg'be used for a
super - heterodyne architecture. In this case, for the
primary path, one variable gain LNA and one RF to IF
downconverter rmay be provided for each frequency
band. The input signal for each frequency band is
downconverted to a predeternmined IF and filtered with
a common bandpass filter. The bandpass filter may be
i mpl emented with a SAWfilter and may perform RF
channel selection (i.e., has a passband correspondi ng
to one RF channel, instead of an entire frequency
band). Anot her downconverter then frequency
downconverts the IF signal to baseband. If the RF
channel selection is perfornmed by the bandpass filter,
then the requirenents for the |lowpass filter may be
rel axed. For the secondary receive path, the




circuit blocks may be desi gned based on | ess stringent

requi renents, which assune the absence of |arge
wa@ppbisuee jamers in the received signal. [00BGI/UTINE5/004861

diversity receiver described {Rerein may be used for a

wireless termnal to receive forward |ink

transm ssions from base sgépm The diversity

receiver nmay also be use or 4 base station to

receive reverse |link transm ssions from user

term nals. WO 2005/ 081426 PCT/ US2005/ 004861 18 [0066]

The dl.ver shtwireless devie cereR@¥N®ed herein may be used

for vagrious A . I ' t .
conn SPRRety! Sy S RO L P R R i bt signats
foy Sireimand s6edndi f@rehep bandaukd ioptatn dltstpatid 6ddodD)amplified signals,
system_ an orthogonal fregﬁency di vision multiplexing

reeoiiyelyy 3ak A9 dameenvsEglisalirst pkd sesrny amplitiqdopignals from radio

i L i ) r . .
) B o U g S SulP  Ectvel
anddi versity receiver (possibly all circuit blocks
DLl s el kgt b oGS gl o e

135t b¥LcEOE Ph-EfchitY BaHdltS obfRl Shird &gﬁifwd\éfgﬁﬁi, bid [PESIneBhvert the
may al so be "fabricated with various | Cprocess
third anpllifigd efgnslufodm BF todapdbend mdiprpvidetaghird kastband signal, wherein

em conduct or bi pol ar junction transistor
B Foge e s AR ond 1 Rt ol i fred by the frst
4ndl feBdnd B&|uhdibaaaseni de (GaAs), and so on. [0068] The
previ ous description of the disclosed enbodinents is

provided to enable any person skilled in the art to

make or use, the .present. i nv Lon...vario - -
o t Fcat s CBg% R bl g iR o e i reogiyr it includes a
RRRBARD frefient P @9msMivelted tHab i Bigarad 11)?1 thafistt iRl geoed iffequency
principles defined herein may be applied to other

&di mrents wi thout departing fromthe spirit or
scope of the invention. Thus, the present invention is
not intended to be linmted to the enbodi nents shown
her ei 3. but The devicbefacgiar deovlidien whe estonds eepiwer unit includes a
consistent_ wth the princjples . and novel features
m@b%@alah@rg@%%mmlﬁ% ¢y GwaAhat |1s5@£§sa yeihe fizst apghsecond frequency
#HQs/ 081426 PCT/ US2005/ 004861 19 CLAIMS 1. A
w rel ess device conprising: a first receiver unit
operable to receive and anplify first and second i nput

signals f first d. second frequency hands .to . .
obtaith i r Lo Gk el dnBPrrIL Georgriegver it 1 compliant with
§}%&ﬁ?féfqhﬂ€rh¥nts and rEééi&’éi"&ﬁg VRESnd fa8eiléruit i@ﬁgn-%&ﬁﬁﬁ'ﬁlt with at

anplified signals fromradio
least some of the system requirements.

5. The device of claim 4, wherein the system requirements are specified by

a single-tone test and a two-tone test in IS-98D.

6. The device of claim 1, wherein the first frequency band is a cellular band

and the second frequency band is a Personal Communication System (PCS) band.



frequency (RF) to baseband and provide first and
second baseband signals, respectively; and a second

WO ewsioyles unit operable to receive and anpli f yPeEr/ukions004861

input signal for the first oyysecond frequency band

to obtain a third anplified signal, and to downconvert

the 4hirdraomiebichesk slafifal, WhaeinRfd SeRageRaNerafitt is further
provide a third baseband si'gnal, wherein the second

epeealilo do raedive, i avaplifie ancdidownenvegne Gipbali Pesitianitg Syiktem (GPS)

t.hat is shared.by the fir .and second frequency

%%%@EEITOV fet %Oev\yﬁcggv%%edc&a? ?rlgriﬁ wherein the second

receiver unit includes a w deband frequency

downconverter that is shared by the first and second )

frequéncy Thaderce of clyime 1 geheiem Be fiptaserond, ausethis Anput signals
eiver unit includes a w deband vari abl e

%ylgi%r?ﬁgrlg [ tlérg]%' (V&) that is shared by the first and

second frequency bands. 4. The device of claim1,

wherein the first receiver unit is _conpliant with
syst eth r eqli devass of dlaim 1 furgheg cQUPTISIAG t he second
recei b bod St - L ' , .
tho. oy Seictk bpha el RER o Affeschel Or Mcec pfifibua® MfBecid signals
intthe Gish ot feeosd stpatisipeduandenrent s are specified by a
single-tone test and a two-tfpone test in.1S-98D._.6. The .
e ot CRIE) i PEHErS) Teblfotie, FSY TFRRYHeHE i Fige Fgwlitude
EndeSiddbighalbanrd detdiid bhE N0k §dBAY OGP aRd i Jare amplitude
Per sonal “Conmuni cati on System (PCS) band. WO

ReRSiItaBsigRds PETH1UB200&). 004861 20 7. The device of

claim1l1l, wherein the second receiver unit is further
operable to receive, anplify, and downconvert a G oba

Posi t i@ni NPhSustieEof Cih 1,SWBdain @B &vd S&oAd input signals are

downconverted GPS signal. 8. The device of claim1, )
fprarachingt aenmjand dhe thaddnpnt stgnal is Hionya senond astegne land wherein the

re from one.aptenna. 9. vice claim1, . N
{5 £V 85 7 B PPyl gl B, S0 ol it i fory vty
gsence of large anplitude undesired signals in the
irst or second input signal; and a control unit
operative to enable the first receiver unit if |arge
anpl i fude ' ' g I
t he s{e]gondT}rfé;gééﬁé\/egcgdc&%#?ft?Megeﬁrgte}ggsterrgﬁdtel%%%{;&un gg FI?aeb d fora
divesny smedee witht sihabBCfrenh. the first and second antennas being processed

concurrently.

12. The device of claim 1, wherein the first and second receiver units are
operable to downconvert the first, second, and third amplified signals directly from RF

down to baseband.

13. The device of claim 1, wherein the second receiver unit is biased with

less current and occupies a smaller area than the first receiver unit.

14.  Anintegrated circuit comprising:
a first receiver unit including
a first amplifier operable to receive and amplify a first input signal for a

first frequency band and provide a first amplified signal,



10. The device of claim1l, wherein the first and

second input signals are froma first antenna and the
wao boosdsi4nput signal is froma second antenna, BETUS2005/004861

wherein the first receiver wyt is for a primary path

and the second receiver unit 1s for a diversity path.

11. The de&'s%nﬁfanﬂ‘ﬂlﬁieﬁbﬂé}ablwfe%éﬂretalﬂ& aﬁﬁ;‘ﬁ@}ng second input signal

receiver unit is enabled for a diversity node wth

&r@rsac@dfﬁwmebmdraed pravidesaeeg il anpleﬁamg@é,u ng

processed 12. Th ce of claiml

wherei n t hé I%?s 0%%}1%& PR ve SqHfPEY dgwnconvert the first

applifidd Soiid afldprosideveitst bdsebdnidrsédnal, 98¢ond, and third

anplified S|gnals directly from RF down to baseband.

13. The dedisee@ndrdopmgprverier apapRie o dfrauensyoiriviceresrt e second
_ cupies a

Hblind P A SRS oL o dESi GHES AR AR 286

sm ea t recei unit. 14. An
i nt egaaﬁoeddmaemerhmtmafhﬂlg ng: a first receiver unit

including a f lifier operable to recelve and
anpl i fy a Fl amﬂﬁﬁ? bai’éq toTgperge an ?—%IP Lifyr % Hushiaput signal for

|
BR0GS A Soline oty tshd b IRy deigiiird wiffred Lq%?li oy,
operable teo thnfd edanmcandertmpd)pef@bla te emqudnc)n dotvnsomyeet| the third

for 6?q5e00§d f.r egvgngﬁywa%%{?%pr OVi éy%egggftﬁﬁqgrq gmplifier and

ﬁﬁl‘ﬁqa&ﬁfc\bnd&’é@ﬂ GREYAESbahdnfll v shardi Wy fhic &5ksS ] hlgf‘ &cofi Grequency

grOV|de a first baseband signal, and a second

@wWconverter operable to frequency downconvert the

second anplified signal and provide a second baseband

signal; and a second receiver unit including a third

anpl i i5.er The iebtddOciF ReebY elagh d1 A Mphdréd thet fiist Feceiver unit is

i nput signal for the first or second frequency band

wlm\\w@éyatemeﬂwrmw faradreegiyerand thegecgnd gqedver unit is non-
requency downconvert the

gﬁﬁ?éﬁpgﬁ%ﬁﬁ#ﬁg% Si na %ﬁ% provide a third baseband

signal, wherein the third anplifier and third

downconverter are wi deband and are shared by the first

and s&ondThe dge@Aied cusaiRf clam 14nwhensietheafiistiand second input

?xgﬁaﬁé‘éﬂe f{%tr% %%ﬁ' <Lt % a WEHE rd 1H§ut ne%fdi 1sr§oqﬁ \égcronﬁ%{enna

system requi recei
and the second receiver unit is non-

17.  The integrated circuit of claim 14, wherein the first amplifier and the first
downconverter are narrowband and cover the first frequency band, and wherein the
second amplifier and the second downconverter are narrowband and cover the second

frequency band.

18.  The integrated circuit of claim 14, wherein the third amplifier is further
operable to receive and amplify a Global Positioning System (GPS) signal and provide
an amplified GPS signal, and wherein the third downconverter is further operable to
frequency downconvert the amplified GPS signal and provide a GPS baseband signal.

19.  The integrated circuit of claim 14, wherein the second receiver umit
further includes



conpliant with the systemrequirenents. 16. The
integrated circuit of claim 14, wherein the first and

W@ ewongli4eqiput  signals are froma first ant ennBCHOS20051@04861
third input signal is froma gecond antenna. 17. The
integrated circuit of claim14, wherein the first
ampl i fier aR@pdbRidn Mt opel@PRCGNEESTER e idpal WRBRA the first
and cover the flrst frequency band, and wherein the
Sequsney hansl, SAnRsess st hanssutsaerl compersns ér therfirst @put signal, and

¥1d%ﬁ€ zﬁﬁ?rg " 311: %faﬁglrha%/ﬁl%r tRE f ?93@ gra&%m? \%#g:gg:l%n %%ﬁgit sﬁ?prassed

arrpllfler is further operable to receive and anplify

a dobal Positioning System (GPS) signal and provide
an anffl-i fi Eke @fﬁesr@ﬁfgﬁlawﬂ erFéa% > fhsToiy theysyppigssion unit is further

t:
SISO SELG L SR ABBITE B! ool BUSISY bun. gors
kmsmb’amd;nﬁt gg@dl cothPonchi én thietseqma timsht sighell hitd pfovideahérthird input

ggereln the second receiver unit further includes

g A5 BORSCRIMSRY BN IIPRIESEpr essi on

un| t operable to receive a first input signal for the
first frequency band, suppress a first transmt
signa21conﬁmeM#¥MndcﬁWM#dﬂdhhmlmpwmmghgnal, and

F { g\rg Isﬁ‘let §er§%eg}lfe§rd Ftbﬁrts iingl[l;lal h?éslé Me ﬁ-f}-f;ségﬁerable to filter the
iRt 894cabRPbaabbmdisignaf arfd @Fbiidd 8 ,ﬁrmﬂfe@édrslglﬁ@ and wherein

suppression unit is further erable to receive a
secondieiseqont rededjiea ot durthen encéuggs; Adedond derepasy filtgneperable to filter

SRS e ST PR oSl er YRR e

si gnal having the second transmt signal conponent

suppressed. 21. The integrated circuit of claim 14,

wher e?h t hBhg integrated eseuieet gaim 2}.uvhenein thowegcguddowpass filter has
le to filter the first or

Lg%%%ghggggggg%ﬁé¢ﬁﬂgg9 provide a first filtered

signal, and mhereln t he second receiver unit further

|ncludes a _second | owpass filter operable to filte

the t#-rd Bla%%%ﬁ%}e% Clyert ofaﬂanb%whféela theasapd lowpass filter has
Gt 8588 el e [0t S5805 s SR Bl
order than the fi rst I ovvpass filter. 23. The

i nt egr at ed CIrCUIt erein the se

w1 P iiszteed sl of i 1 Sifvgn dhe tREGaRPlifier and the
DRI oviRBRVENMRE 'a@bfa@‘wﬁtﬁ%s@' dustent ﬁiﬁﬁatﬁé hrdt! aﬁ-ﬁﬁhﬁe@‘]and the first
The integrated circuit of claim 14, wherein t
davpdofivester,amgpectiecly.t hi rd downconverter are biased with

| ess current than the first anplifier and the first

25.  The integrated circuit of claim 14, wherein the third amplifier and the
third downconverter are implemented with smaller-sized circuit components than the

first amplifier and the first downconverter, respectively.

26.  The integrated circuit of claim 14, further comprising:
a first local oscillator (LO) generator operable to provide a first LO signal for the
first and second downconverters, wherein the first LO generator covers the first and

second frequency bands; and



downconverter, respectively. 25. The integrated
circuit of claim14, wherein the third anplifier and

wa b@s/osfaze d downconverter are inplenented w t hPCT/US2005/004861

smal | er-sized circuit conponeps than the first
anplifier and the first downconverter, respectively.

26. ThQeddNdeONadcRbrabdr! GpékdblOto ?hﬁﬁd@ 4%ecdndr LOCSignal for the third
conprising: a first local oscillator (LO generator

dorenconiertaro whersin dee gedondskOL genstajeraplse movensetheffiistend second

nd secgndd downconverters, wherein the first LO

EHEPSY 8#"Covers the first and second frequency

bands; and WO 2005/ 081426 PCT/ US2005/ 004861 23 a

second LO generat or operable to provjde a_second LO

si gnal7-f or Thpantegrated cugnifrfoiaiay g@r‘,"’h%’é‘r@ierﬁrﬁ%go generator has
] and second

et Bfack Mo RS RSl pc PRl ONRE R L O%chbrlt, B SCPOM

26, wherein the first LO generator has better phase

noi se_performance than the second_L ener at.or. 28.

The i #t-egr Lhemiearsted o Ofaf%imn%nﬁﬁlm?wg FRIHBHSIg:

conpr i, $i NQ; I C t

o br ooy Agosi B GONSRHILR bl HEURE A0 SERERK he firt
sdeond} and o devendoaverfersivareséin thenlbOlgeneretoe cavears thediretrand second
§he fi rEt d%nd second frequency bands. 29. An

PEHPSY B&%onpri si ng: nmeans for receiving and

anplifying a first input signal for a first frequency

band to obtain a first anplified signal; neans for

recei ¥9.ng Andpparptus tginpysiagisecond i nput signal for a

<1 anaire ek B ine BehrRRe B i CBtTRE) R ol figpency band

o hah affireanipaidied sfgheguency (RF) to baseband to
provide a first baseband signal; neans for

downcewers for rrgeiving adarmdifging piseeand iBpuianal fop mspgond drequency
BRABANEI  rerBhO Yk ifndn fEaArd Paseband signal: reans
or receiving an npliTying a third input signal for

t he fideatis fof ds®acntertingeie €ins anipdifidd tsignabiramnradiot fitquancy (RF)
anplified signal;_ and nmeans.for downconverting the

tobasebagdso provede asfirghRasehang figrelit o baseband to  provi de

a thipd has ' , j En{piﬁ

recei 1\t/n:‘i'ng aﬁgggﬂ% |Vg§?4§gth§@€{??p |§S§R§%§|§Ig%a %E]t P?]Sgband fo
pe&ite f ecomidvasdmndaignellg the third anplified signal

i ncl I . e .
' e l'ltdneear(flst forergcsétlving and amplifying a third input signal for the first or second

frequency band to obtain a third amplified signal; and

means for downconverting the third amplified signal from RF to baseband to
provide a third baseband signal, wherein the means for receiving and amplifying a third
input signal and the means for downconverting the third amplified signal include at least

one RF circuit block that is shared by the first and second frequency bands.

30.  The apparatus of claim 29, wherein the first and second baseband signals
are compliant with system requirements for a receiver and the third baseband signal is

non-compliant with the system requirements.

31. A method of operating multiple receiver units in a wireless device,

comprising:



one RF circuit block that is shared by the first and

second frequency bands. 30. The apparatus of claim 29,
wob@sesra2e he first and second baseband si gnal SPCHIB2005/004861
conpliant with systemrequirepents for a receiver and

the third baseband signal i's non-conpliant wth the

Syst efeiEfiap ifbepefinge oBhregchiFith@uRfesi®RPEghd11h a first input signal
multiple receiver units in a wrel ess device,

eronsscoms} imput sighaR005/ 081426 PCT/ US2005/ 004861 24

detect | for. prese f.large Ik L dch .

si gn a?rgagﬂ%g 2 q,r%{rrg?elpé:r i tsoi %rﬁgﬁss %@hﬁ‘s{ it léi%glglf]% &é?rge amplitude

I hpu of "a secon
SideBidd sigdddre deteted;iandt receiver unit to process the
first input signal if _large anplitude undesired . .
si gnasngbling ageacend deceivg didh i Prefgss thee sesand (lapw; tigpal if large

| u . ., .

4 SBREE HebalS oXERUCCORE, nSLA R ot BilR it includes a
lehst theior sdceive qeithwe foruati tfeastnial diequaicy bamds,t andvwvhessieithe second
pat.hs for, at | east tw frequency bands, _ and wherein
FRRvEeEBHaC QPP jeseI et TG AR freiengebydin
for the at |least two frequency bands. 32. The net hod
of claim 31, wherein the first, second, and third
i nput3%i gnEhemethod of claim dihewhertiartha firs§ ecoitie amd thivddnift signals
claim31, ﬁ/herei n the first and second i nput signals
g eron ¢ Y1 st antenna and the third input signal
is froma second antenna.

33.  The method of claim 31, wherein the first and second input signals are

from a first antenna and the third input signal is from a second antenna.



