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Provi sional Patent Application Serial No. 60/642,551 filed on January 11,
2005. Fleld ! Of% Enbodi ments descri bed herein relate generally to

wirel ess ti ons devices and nore particul ar| yPGIECAZOPNERSY or
structure for W rel ess communi cati ons devi ces. Background [0003] In a
wirel ess device, such as a nobile phone, the linearity of the anplifiers
and m xers in the transceiver portion of the wireless device is inportant.
Wthout sufficient, linearity_the received siagnals of interest can become
distorted if they are strong 6 P iy, BIMERILTERt of band noise when
they are weak_ A partlal solutlon is to pre filter the received signal
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dupl exers and filters conventionally used sonetines do not have
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important. Without sufficient linearity the received signals of interest can
become distorted if they are strong or may be masked by out of band noise
when they are weak. A partial solution is to pre-filter the received signal
before the low noise amplifiers (LNA) in the receiver portion of the transceiver.
However, in full duplex radio systems, in which the data may be
simultaneously received and transmitted by the transceiver, substantial
transmitter power may leak from the transmitter portion of the transceiver into
the receiver portion of the receiver such that the transmission signal passing
through the receiver portion of the transceiver can be millions of times
stronger than the received signals of interest.

[0004] To address the full duplex issue, one conventional approach is
to isolate the transmitter portion of the duplexer from the receiver portion of
the duplexer to prevent the power from the transmitted signals from disrupting
the receiver portion of the duplexer. Unfortunately, the most advanced
duplexers and receiver filters conventionally used sometimes do not have
enough isolation to compensate for the non-linearity of the LNAs and the
mixers that are used in the receiver portion of the transceiver. Further such an
approach may resuit in a degradation of the noise figure for the receiver
portion of the transceiver.




portion of the transceiver. WO 2006/ 074533 PCT/ CA2005/ 000681 -2 [0005] To
further address this issue, tradeoffs can be nade when designing the LNA
used in the receiver. For instance, tradeoffs can be nade when selecting
the LNA's noise figure (NF), gain, linearity, stability and power
consunpt i oNO IWWEERI . certain conventional LNAs may habeT/gAW8HI00@des| gn

t hat does not have good linearity or stability. For instance, sone
conventional designs may trade off too Zruich NF and gain to achi eve better
linearity. Sunmary [O0006] In one aspect, at |east one enbodi ment descri bed
herein provides a pre-processing stage for a.receiver of a wireless
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path including RRRQhent s for adjusting reflected energy sent back to the
anplifier for = rng the output. swing of the amplifier in a frequency
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gi ven a phaseunwanted signals of interest; a matching network connected to the amplifier,

the matching network being configured for separating the amplified received
signals of interest from the amplified unwanted signals in conjunction with
additional downstream filters; a signal path connected to the matching
network, the signal path including components for receiving and pre-
processing the amplified signals of interest; and, a shunt path connected to
the matching network, the shunt path including components for adjusting
reflected energy sent back {o the amplifier for limiting the output swing of the
amplifier in a frequency band corresponding to the amplified unwanted

signals.

[0007] The components of the shunt path may limit the output swing of ‘
the amplifier by dissipating at least a portion of the amplified unwanted
signals.

[0008] In another instance, the components of the shunt path may limit

the output swing of the amplifier by reflecting at least a portion of the amplified
unwanted signals wherein the reflected unwanted signals are given a phase
shift for at least partially canceling the ampiified unwanted signals at the
output of the amplifier.

[0009] in another instance, the components of the shunt path may limit
the output swing of the amplifier by dissipating at least a portion of the




shift for at least partially canceling the anplified unwanted signals at
the output of the anplifier. [00091 In another instance, the conponents of
the shunt path may limt the output swing of the anplifier by dissipating
at least a portion of the WO 2006/ 074533 PCTI CA20051000681 -3 anplified
unwant ed si PeO7818 refl ecting at | east a portion of PEHECAMPIG0PEEEJ
unwant ed signals wherein the reflected unwanted signals are given a phase
shift for at |east partially canceling 1+he anplified unwanted signals at
the output of the anplifier. (0010] The shunt path may include a shunt

filter connected b\?f%t he tChI network, the shunt filter bei n%_ one of
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of the anplifi upawﬁg ifigdnals wth the phase shift. [00111 The signal
path may incl ug% a fil ﬁﬁ“connected to the matching network, the filter
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anot her |nstance the pr ocessli ng s X€er havi ng
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further inclu r r r & filter
and t he shunt Pgwh&and r\}ﬁl\ﬂécg)éenc% R:’%Is{ gﬂen&lt gﬂg %H}e;@ttﬁg %Bp'ffﬂe?
ant enna port unwantedcmm%s(end seftectihg anporhon of Hpeamplifiachenwdnted sfgnlatser ar e
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network, the filter being one of the additional downstream filters and having a
passband for allowing the amplified signals of interest to pass therethrough;
and, a mixer stage connected to the filter, the mixer stage being adapted for
receiving and demodulating the amplified signals of interest.

[0012] in another instance, the pre-processing stage may include a
dupliexer having an antenna port, a transmitter port and a receiver port, the
duplexer further including circuitry for providing the matching network, the
filter and the shunt filter, and wherein the amplifier is connected to the
antenna port of the duplexer and the mixer stage and the shunt filter are
connected to one of the receiver and transmitter ports of the duplexer.

{0013] The magnitude and phase of the load may be adjustable during
the operation of the pre-processing stage. Further, the matching network may
be adjustable during the operation of the pre-processing stage.

[0014] In another aspect, at least one embodiment described herein
provides a method for improving the linearity in a pre-processing stage of a
receiver used in a wireless device. The method comprises:

(a) receiving signals of interest and unwanted signals;




be adjustable during the operation of the pre-processing stage. [0014] In
anot her aspect, at |east one enbodi nent descri bed herein provides a nethod
for inmproving the linearity in a pre-processing stage of a receiver used
in a wireless device. The nethod conprises: (a) receiving signals of

i nt erest al® ¥E#HBEd si gnals; WO 2006/ 074533 PCT/ CA200GV/O808@0681 4 ( b)
anplifying the signals of interest and the unwanted signals wth an
amplifier to produce anplified signals of_interest and anplified unwanted
signals; (c) providing a matching network and additi onal downstream
filters for separating the anplified received signals of interest fromthe
anplified unwanted si gnd®) emplifngpthevsignaly of intesist ard shey navamtat sigtals he

out put of theys@tghi et wo ] nents for.receiving an

pre- processi ng t he a%?'i'@e%oﬁédg%éPasrﬁ@g%%n?'g%@t ?{ émﬁr,esk @ng?'ai?ﬁtzﬁ%g a
shunt path at upweniedtsignalssf the matching network, in parallel with the
signal path, with conponents for adjusting reflected energy sent back to
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by di ssi pat i ngmplitechupharitee dignalsant ed signals. [0016] I n anot her instance,
(c) may include limting the output swing of the anplifier by reflecting
at least a portion of t(dppeviding a edsicseighaichah BnteSoutVitas ehdmakingef | ect ed
unwant ed si gn%ﬁmq"(gmg{ wen a Ehas& shift for at |least partially canceling
the unwant ed srgnals PRPOERS tor Seceiking Pfe-grocessing Ahe| gmalkifipcher

i nstance, (c)sigaglsiofigiterest;landj ti ng the output swing of the anplifier by

di ssipating a portion of the anplified unwanted signals and reflecting a
portion of the anplifi dd) prowialivigesl sinirg patrsatihe oaiput bf‘fherrﬁéthﬁﬁ??:@twdiﬁ,""a”t ed
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sent back to the amplifier for limiting the output swing of the amplifier in a
frequency band corresponding to the amplified unwanted signals.

[0015] In one instance, (c) may include limiting the output swing of the
amplifier by dissipating the amplified unwanted signals.

[0016] In another instance, (c) may include limiting the output swing of
the amplifier by reflecting at least a portion of the amplified unwanted signals
wherein the reflected unwanted signals are given a phase shift for at least
partially canceling the unwanted signals at the output of the amplifier.

[0017] In another instance, (c) may include limiting the output swing of
the amplifier by dissipating a portion of the amplified unwanted signals and
reflecting a portion of the amplified unwanted signals wherein the reflected
unwanted signals are given a phase shift for at least partially canceling the
amplified unwanted signals at the output of the amplifier.

[0018] In another instance, (¢} may further include providing the shunt
path with a shunt filter connected to the matching network, the shunt filter
being one of the additional downstream filters and having a passband for
allowing the amplified unwanted signals of interest to pass therethrough; and,
providing the shunt path with a load connected to the shunt filter, the load
having an impedance for at least one of dissipating the amplified unwanted




anplified unwanted signals at the output of the anplifier. 100181 In

anot her instance, (c) may further include providing the shunt path with a
shunt filter connected to the matching network, the shunt filter being one
of the additional downstreamfilters and having a passband for allow ng
the anpl i f WORMSA#AE ed signals of interest to pass thetESHEAR8ANd,

provi ding the shunt path with a | oad connected to the shunt filter, the

| oad having an inpedance for at |east @gne of dissipating the anpl i fied
unwant ed WO 2006/ 074533 PCT/ CA2005/ 000681 signals and reflecting the
portion of the anplified unwanted signals with a phase shift for at |east

partially cangghdig@nbheflesig tfhteq@brumvm&ml afriplfed %n%ntetdhﬁ?@aﬂa mdth @f the
anplifier. [0019] In another instanc élfrgggthfﬂ further include dj usting

t he magmtudﬁ‘a&ﬁoﬁ%%@tdﬁm%ﬂ?@rﬂﬂa&%ﬁ R fied dinwsntest SigRa Sat
pr e- processi Ne obiR@8f theQgilfied.n another instance, (c) may further include
adjusting the matching network during the operation of the pre-processing

stage. Brief [@ageyi ptlwsmfotﬁé}em'étagweeqci Qﬁ%ﬂfur’ﬁ%r mcRRfd gbjudhAgrtakandi ng

of a portion of a receiver that may in a transceiver of a wirel ess
devi ce and t onageitudenind Eﬂ‘@@r%ﬁhﬂé@@d durl%wew&satm efthe rerPergeseing
reference w Igh @ﬁw be made, by way of exanple only, to the acconpanying

dr awi ngs whi ow at | east one exenplary enbodinment and in which: FIG |
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device; FIG I's a bl ock diagram of an exenpl ary enbodi men a portion
of a transcei Watchingaietverk«iuing e epriplion oktbe PrsrPtasessing &1a8ss

communi cations device, FIG_3 is a block diagramof an exenplary enbodi nent
of a portiorBref desoription-ofthe Figukes se by the wirel ess communications

?ﬁtviegg,st havi 'd[isazﬁ FCUi FhY altRftel (MR MLAGIngG ‘P8 Pottioh Hla freBEREVBEL Hagpal S Of
used in a transceiver of a wireless device and to show more clearly how it
may be carried into effect, reference will now be made, by way of example
only, to the accompanying drawings which show at least one exemplary

.embodiment and in which:

FIG. 1 is a block diagram of an exemplary embodiment of a
wireless communications device;

FIG. 2 is a block diagram of an exemplary embodiment of a
portion of a transceiver that is conventionally used by the wireless
communications device;

FIG. 3 is a block diagram of an exemplary embodiment of a
portion of a transceiver, for use by the wireless communications device,
having circuitry for improving linearity of received signals of interest; and,

FIG. 4 is a block diagram of an exemplary embodiment of a
portion of a transceiver, for use by the wireless communications device,
having circuitry for improving linearity of received signals of interest.

Detailed Description
[0022] It will be appreciated that for simplicity and clarity of illustration,

where considered appropriate, reference numerals may be repeated among
the figures to indicate corresponding or analogous elements. In addition,




FIG 4 is a block diagram of an exenplary enbodi nent of a portion of a
transceiver, for use by the w rel ess communi cati ons device, having
circuitry for inproving linearity of received signals of interest. Detailed
Description 10022] It will be appreciated that for sinplicity and clarity
of illustr¥O28¢/0745%here consi dered appropriate, refer ePfERECANNABE may be
repeated anong the figures to indicate correspondi ng or anal ogous

el ements. I n addition, WO 2006/ 074533 PCT/ CA2005/ 000681 -6 nuner ous
specific details are set forth in order®o provide a thorough

under st andi ng of the enbodi nents descri bed herein. However, it wll be

under st ood by, IA9d ' skil L4 r qﬂm)cﬁ, ts
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i nst ances, welridekstansingeefribésempedicemts desenitredc befeim drleweyerv é wik beeen
described in L) t re.the ' Ihsds herein.
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of the enbodieweribed thesaininhay bbepratctivedbwithauwdtthese apecific detaildecptherng t he

i mpl enent ati an tof t he eﬁ ri ous e{ﬁbgdi mantczlf descri bed herein. [09%3 The
enbodi nent s rBPAPEES FeU-SNoWn IPRINGAS Procedirgs ANd (RMPARGS NAvVE JIUDERN ¢ o 5
wirel ess conmagscaibéd ingetdi 6o ndt toiobet@esthe @mbotirmants alescrilskal/ herein. s a-

t wo-way co i cations device.w th advanced data corpm@liP c&cﬁi on ¢
capabilities ergote dhig despintionys gt Pedrred ARG BIe SOBRRIt er
systens. The thel &hBedinfeMisdessadd RerdlfVbeerdthyr ak Sheidf|dederibing the
capability faor voi ce conmuyni cati ons. QIZ;j{eil’Eendi ng on the functionality

provi ded by iFengnaonef e vansisembutisens degerbed Netg)- pe referred to as a

data nessagin evi ce,, a two-way pager,.a cellul tel ephgone with data
nmessagi ng caﬁgggg]l itied P%%}d@véa‘g ’gﬁf%ff%%tp"&f%‘l ‘?{8316%9' ?ﬁaﬁdﬂ?ﬁge
conmuni cat i ongpifiediteea wirdlidds smiiuhitatibng ab@BEOAYWIREIRED icbim@fidatiohbe

Wi rel ess communi catjions device comunicates with other devi Cedéé hrough a

network of tréfdeeiised dWRrwaKscommgvagtionst devicyy With sadyangads data shown
therein is a QlflinidafsH 8Ap4YiitR8 having the capability to communicate with other

computer systems. The wireless communications device may also include the
capability for voice communications. Depending on the functionality provided
by the wireless communications device, it may be referred to as a data
messaging device, a two-way pager, a cellular telephone with data messaging
capabilities, a wireless Internet appliance, or a data communications device
(with or without telephony capabilities). The wireless communications device
communicates with other devices through a network of transceiver stations.

[0024] Referring first to FIG. 1, shown therein is a block diagram of an
exemplary embodiment of a wireless communications device 100 which may
also be referred to as a mobile communications device. The wireless
communications device 100 comprises a number of components, such as a
control unit 102 which controls the overall operation of the wireless
communications device 100. The control unit 102 may be a microprocessor or
a microcontroller. Any commercially available microcontroller, such as a
microcontroller available from ARM, Motorola, Intel and the like may be used
for the control unit 102.

[0025] Communrication functions, including data and possibly voice
communications, are performed through the communications subsystem 104.




exenpl ary enbodi nent of a wireless comuni cati ons device 100 whi ch may

al so be referred to as a nobil e conmuni cations device. The wirel ess
comuni cati ons device 100 conprises a nunber of conponents, such as a
control unit 102 which controls the overall operation of the wreless
comuni cat We806f34BEe 100. The control unit 102 may bePCI/EAMWPIHIPBEtessor or
a mcrocontroller. Any conmercially available mcrocontroller, such as a
m crocontroll er available from ARM Mtarola, Intel and the |like may be
used for the control unit 102. [0025] "Comruni cati on functions, including
data and possibly voice conmunications, are perfornmed through the

communi cat | oS BmHRIMEBHAL. 00y RRPADL 4535 RCH 8IS HBRPGRA sends The

communi cati ons subsystem 104 receéeives nessages fromand sends nessages to
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control unit 102 also interacts with additional subsystens

communications subsystem 104 with the network 150 represents one or more

different Radio Frequency (RF) channels, operating according to defined

protocols specified for cdma2000 or GSM/GPRS communications. With the

network protocols, these channels are capable of supporting both circuit

switched voice communications and packet switched data communications.

[0026] The control unit 102 also interacts with additional subsystems
such as a Random Access Memory (RAM) 106, a flash memory 108, a
display 110, an auxiliary input/output ({/O) subsystem 112, a serial port 114, a
keyboard 116, a speaker 118, a microphone 120, a short-range
communications unit 122 and other devices 124. Some of these components
may be optional depending on the particular type of wireless communications
device. Other types of non-volatile storage devices known in the art may be
used rather than the flash memory 108. The keyboard 116 may be a
telephone-type keypad, an alphanumeric keyboard or some other suitable
keypad.

[0027]. Some of the subsystems of the wireless communications device
100 perform communication-related functions, whereas .other subsystems
may provide “resident’ or on-device functions. By way of example, the display
110 and the keyboard 116 may be used for both communication-related




such as a Random Access Menory (RAM 106, a flash nenory 108, a display
110, an auxiliary input/output (1/0) subsystem 112, a serial port 114, a
keyboard 116, a speaker 118, a m crophone 12 0, a short-range

conmmuni cations unit 122 and ot her devices 124. Some of these conmponents

may be opt MEh¥P6/¢féFéndi ng on the particul ar type of w PEF/EA2W0THAHINI cat i ons
device. OQther types of non-volatile storage devices known in the art may be
used rather than the flash nenory 108. ;ge keyboard 116 nay be a

t el ephone-type keypad, an al phanuneric yboard or some other suitable
keypad. [0027]. Sonme of the subsystens of the w rel ess comunications

device 100 pRinbfsAE Sggﬁrklgieﬁ?érinﬁﬁ{egir %ﬁgﬁ?aﬂéé‘fﬂ?irhﬁé‘ﬁissi%%fv@?@&qv\%@&okf

subsyst ens ngg@prm’n resi de evice functions.

exanpl e, the Angydevicer@sigent funeticnsysushras a c@culator e taskdiat. Qperatingh
commini Cat | onsgel e, YR 200%AT45A3, POLLERAR0SL0000RL cortof HAFRAZRS. Ut

as entering a text nessage transm ssi'on over
devi ce-r esi detypichlystorerhin asperkistent storabach as ive flash nasshorly 168, wilipk nayi ng

system sof t wa g{].;dj val i | QOr i by the trgl unit 102
Is typicall yéﬁ%rgré lfkggé f)eear%;‘%)@fi'ﬁ%"g@o%&@ﬁ%gﬁ%{ ﬁgor?fl’%?f?%}lrgwt 108,

whi ch may al sleowrst iThebe shidled indhe-avhivill appreciatd BEY)the operatingagystdnor age

el enent (not _s .. Thos kKilled i he art_ wl| appreciate. that the
operat i ng oy PR deyied Shricabine. & hrh hetber shr) be fer PRt [gpa it e my be
tenporarily | oslgiid storé euctBas e RAM H065t ore such as the RAM 106. 10028] The
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100. To identify a subscriber, the wireless communications device 100
requires a Subscriber Identity Module or “SIM" card 126 or an R-UIM
(Removable User identity Module) to be inserted in a SIM interface 128 (or an
R-UIM interface) in order to communicate with the network 150. The SiM card
or R-UIM 126 is one type of a conventional “smart card” that is used to
identify a subscriber of the wireless communications device 100 and to
personalize the wireless communications device 100, among other things.
Alternatively, user identification information can also be programmed into
flash memory 108. Services may include: web browsing and messaging such
as email, voice mail, Short Message Service (SMS), and Multimedia
Messaging Services (MMS). More advanced services may include: point of
sale, field service and sales force automation.

[0029] The wireless communications device 100 is a battery-powered
device and includes a battery interface 132 for receiving one or more
rechargeable batteries 130. The battery interface 132 is coupled to a regulator
(not shown) which assists the battery 130 in providing power V+ to the
wireless communications device 100. Although current technology makes use
of a battery, future power source technologies such as micro fuel ceils may
provide the power to the wireless communications device 100.




R-U Minterface) in order to comunicate wth the network 150. The SIM card
or RUM 126 is one type of a conventional "smart card"” that is used to
identify a subscriber of the wirel ess conmunications device 100 and to
personalize the wirel ess communi cati ons device 100, anong ot her things.

Al t er nat i vBIORIEEB3 | dentification informati on can al sBCHEANPHYPEMed i nto
flash menory 108. Services may include: web browsi ng and nessagi ng such as
email, voice mail, Short Message Servi Cre?a( SM5), and Multimedia Messaging
Services (MV5). Mre advanced services y include: point of sale, field
service and sales force automati on. [00291 The wi rel ess conmuni cati ons
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devi ce subscrideaspbnding data items stored and/or associated with a host computer
system. This functionality creates a mirrored host computer on the wireless
communications device 100 with respect to such items. This is especially
advantageous where the host computer system is the wireless
communications device subscribers office computer system.

[0031] Additional applications may also be loaded onto the wireless
communications device 100 through the network 150, the auxiliary I/O
subsystem 112, the serial port 114, the short-range communications
subsystem 122, or any other suitable subsystem 124. This flexibility in
application installation increases the functionality of the wireless
communications device 100 and may provide enhanced on-device functions,
communication-related functions, or both. For example, secure
communication applications may enable electronic commerce functions and
other such financial transactions to be performed using the wireless
communications device 100.

[0032] The serial port 114 enables a subscriber to set preferences
through an external device or software application and extends the
capabilities of the wireless communications device 100 by providing for




correspondi ng data itens stored and/ or associated with a host conputer
system This functionality creates a mrrored host conputer on the wrel ess
comuni cations device 100 with respect to such itenms. This is especially
advant ageous where the host conputer systemis the wireless comrunications
devi ce sub¥O2¢&4333 of fi ce conputer system [0031] AddPE¥/GkR405/049581 i cati ons
may al so be | oaded onto the wireless comrmunications device 100 through the
network 150, the auxiliary 110 subsystem 112, the serial port 114, the
short-range conmuni cati ons subsystem I22," or any ot her suitable subsystem
124. This flexibility in application installation increases the
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[0034] In use, a received signal such as a text message, an e-mail
message, or web page download will be processed by the communications
subsystem 104 and input to the control unit 102. The contro! unit 102 will then
process the received signal for output to the display 110 or alternatively to the
auxiliary 1/O subsystem 112. A subscriber may also compose data items,
such as e-mail messages, for example, using the keyboard 116 in conjunction
with display 110 and possibly auxiliary /O subsystem 112. The auxiliary
subsystém 112 may include devices such as: a touch screen, mouse, track
ball, infrared fingerprint detector, or a roller wheel with dynamic bufton
pressing capability. The keyboard 116 may be an alphanumeric keyboard
and/or telephone-type keypad. A composed item may be transmitted over the
network 150 through the communications subsystem 104.

[0035] For voice communications, the overall operation of the wireless
communications device 100 is substantially similar, except that most of the
received signals are output to the speaker 118, and most of the signals for
transmission are transduced by microphone 120. Alternative voice or audio
1/O subsystems, such as a voice message recording subsystem, may also be
implemented on the wireless communications device 100. Aithough voice or




range communi cation may include standards devel oped by the Infrared Data
Associ ation (IrDA), Bluetooth, and the 802.11 famly of standards devel oped
by EEE. [0034] In use, a received signal such as a text nmessage, an e-nail
nmessage, or web page download will be processed by the communications
subsyst em WOR064i#33 nput to the control unit 102. The RCHEEA2005/00868t 102 wil |
then process the received signal for output to the display 110 or
alternatively to the auxiliary 1/0 subiﬁstem 112. A subscriber may al so
conpose data itens, such as e-nmail ges, for exanple, using the
keyboard 116 in conjunction wth display 110 and possibly auxiliary 1/0
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may be transmitt over t wor rough the communi cati ons
subsystem 1o4nfomatw] For voi ce comuni cations, the overall operation of
the wirel ess comunications device 100 is subst antially simlar, except
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will not be described further.

[0037] The pre-processing stage 212 of the receiver 204 typically
includes an amplifier 214, a filter 21 6, and a mixer stage 218 connected as
shown. Other receiver components are connected to the receiver pre-
processing stage as is commonly known by those skilled in the art. The
amplifier 214 is typically a low noise amplifier (LNA) and the filter 216 is
typically a band pass or band selection fiiter. In one embodiment, the filter 216
may be a Surface Acoustic Wave (SAW) filter. However, these components
may be implemented using other means as is commonly known by those
skilled in the art.

[0038] In use, the filter 216 is tuned to pass the received signals of
interest to the mixer stage 218 and almost always reflects any unwanted
signals. However, in a full duplex topology, some of the transmission energy
leaks from the transmitter portion of the duplexer 208 to the receiver portion of
the duplexer 210 to the receiver 204 and unfavorable loads may be
connected fo the amplifier 214 at the transmission frequencies. The net effect
is a reflection of transmission signal energy back to the amplifier 214 that
causes premature clipping of the output signal of the amplifier 214. The




both connected to a dupl exer 206. The dupl exer 206 has a transmtter dupl ex
portion 208 and a receiver duplex portion 210. The dupl exer 206 is
connected to an antenna 212. Both signal transmi ssion and reception

i nvol ve the antenna 212. Structures that are suitable for the transmtter
202, the dW®28%647453206 and the antenna 212 are conmonlBCKGARARF00863t hose
skilled in the art and w1l not be described further. [00371 The
pre-processing stage 212 of the receive{2204 typically includes an
anplifier 214, a filter 216, and a m xer“stage 218 connected as shown.

O her receiver conponents are connected to the receiver pre- processing

stage as is |4 1 fpliferi4 i er 214
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260. Conventionally, a matching network may be used to provide an

impedance match between the amplifier 214 and the filfer 216. However, in

accordance with the embodiments described herein, the matching network

254 provides an impedance match between the amplifier 214 and the two

filters 216 and 256 in the signal and shunt paths 260 and 255 respectively.

The matching network 254 directs unwanted leaked transmission signal

energy to the shunt path 255 and directs the received signals of interest to the

remainder of the receiver 204. The action of the shunt path 255 at the output

of the amplifier 214 essentially clamps the output swing of the amplifier 214 in

the frequency band of the unwanted signals by affecting the energy that gets

reflected back to the amplifier 214. This improves the third-order intercept

point (IP3) of the amplifier 214 since the components of the shunt path 255

provide favorable loads at frequencies at which the maximum signal is

present. The IP3 is a figure of merit for linearity or distortion.

- [0040] In one exemplary implementation, the components of the shunt
path 255 may be configured to dissipate the unwanted leaked transmission
signal energy which prevents this unwanted energy from reaching the
remainder of the receiver 204 and possibly causing the mixer stage 218 to
clip. In another exemplary implementation, the components of the shunt path




exenpl ary embodi nent of a portion of a transceiver 250 for use by the

Wi rel ess communi cati ons device 100. The transceiver 250 i s sonewhat

simlar to transceiver 200. However, the transceiver 250 includes a

nodi fied receiver 252 in which the pre-processing stage 253 of the

recei ver 282 2006f#33dles a mat chi ng network 264 bet ween PEBCAMPI0PGBEr 214 and
the filter 216 and an additional shunt path 256 that includes a shunt
filter 256 and a | oad 258. The filter Zéﬁ and the m xer stage 218 are
conponents in the signal path 260. Convenfionally, a matching network may
be used to provide an inpedance match between the anplifier 214 and the

filter 216. HRESMMay BecomRRSdianidiett e LhGaRERALMERDY S dRRGHhRAS fer ei n
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anplifier 2%4 EFEO% WD ERoePRrPPIiae Phase femeprzeling nut atleastym abrtimndbfthent

pat hs 260 and |@;ﬂ@drtmﬁﬁgs{imi nalepewﬁﬁ@gﬁ%@??ﬁrk 254 directs unwanted

| eaked transm ssion signa ehergy t0 the sh the2r550ainde(r:li r2ect STLQe
et on of “the et by STunbPeiqifoichPIRbBRERGRon. B FERRRIEHs 77 the
essentially clsi'HBEPP&e?%timtthg\ﬁhﬁgt fitert 268 angthé ilesd 2ag,t magtfgm?rg ’??23?2?
back {0 the amarer res $45H fabd feddiEbe 88 RnfRFledied Bahe iBaPe el poi ni
(1P3) of the &SRB isdlissipated and @ p%monoﬁﬁmmgn?an?ﬁ éd%}fisw%ﬂescftg% glaalég
b esent. The. (pias e EmBlics ARYHIHE SpBlorf BleEhastyorrensp L ot R Ieast o040)
In one exenpl &€l eigthermnwanted keaked dransmjssiamésergy thatepropatiites Rabligre55 . My
whi oh pr event S AEA A b Gt e e Nrins ETR bRRaRechY o
oDl oty D o b oo eoneT ety st g2 iHiah e whle Bgubhg ToLns
POUCAZ00%/ 000 PR T238 e Bk SR B s b veabnat desthy mensecas | akod
transni ssion singaaldingrpeolgss mhy Histtb #RPEyRRStH EMRBASRAtheF aGRREEh @g; out at
least a portl gﬁngfs ﬁwgg? be injected into the system which are expected to compress the

amplifier 214 while adjusting the load 258. The tuning is adjusted while

observing the degradation in radio sensitivity. Since the additional test signals

are chosen to mix noise into the channel of interest when there is non-linear

distortion in the stage under test, one can optimize the linearity of the stage

by tuning for minimum sensitivity degradation.

[0042] The matching network 254 may include several reactive
components such as capacifors and inductors. Those skilled in the art will be
familiar with various network topologies that can be used to construct the
matching network 254. The matching network 254 preferably has a three-port
configuration and is designed and adjusted to have minimal impact on the
transmission of the received signals of interest to the filter 216 while
presenting the correct impedance, in the transmission frequency band, at the
output of the amplifier 214 for transmitting the unwanted leaked transmission
signai energy to the shunt filter 256 and load 258. In one embodiment, the
sfructure of the matching network 254 is fixed once constructed. In other
embodiments, the structure of the matching network 254 and load 258 may
be variable to allow the matching network 254 to be tuned depending on the




| eaked transm ssion signal energy at the anplifier 214. [0041] In another
exenpl ary inplenentation, the conponents of the shunt path 265, i.e. the
shunt filter 256 and the | oad 258, may further be inplenented such that a
portion of the unwanted | eaked transm ssion signal energy is dissipated
and a port MEh2OBFO7#R8 s unwanted energy is refl ected bacRCT/CAWAYES he
anplifier 214 with the appropri ate phase for canceling out at |east sone
of the unwanted | eaked transm ssion enerﬂ t hat propagates through the
anplifier 214. For each of these inplenenhtations, tuning may be done by
maki ng neasurenents of the conplete system performance while adjusting the
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smitter portions of trafsceivers may be used. The shunt filter 256 is

preferably implemented using a ceramic or Surface Acoustic Wave (SAW)

fiiter since the Q-factor of the shunt filter is high.

[0044] The load 258 may be any suitable reactive load. The load 258
can be adjusted such that the leaked transmission signal energy effectively
“sees" a low impedance path at the fransmission frequency. The shunt filter
256 "traps" the unwanted leaked transmission signal energy before this
energy has a chance to reach the mixer stage 218. This results in an effective
reduction of the gain of the amplifier 214 at the transmission frequency. This
in turn results in a reduction of distortion in the mixer stage 218 since there is
much less power at the input of the mixer stage 218. This improves the two-
tone desensitization performance of the transceiver 250 especially in cases in
which the mixer stage 248 has mixers that are poorly balanced.

[0045] Alternatively, the load 258 can be adjusted so that a desired
phase is achieved for any of the unwanted leaked transmission signal energy
that is reflected from the input of the shunt filter 256. A correctly phased
reflection presented at the output of the amplifier 214 (in the transmission




-14 CS transmssion and reception frequencies of the wireless

comuni cation device 100. To switch the | oad 258, one nmay use a FET
switch, a PIN diode and the like. Alternatively, a varactor diode nay be
used to provide continuous tuning. [0043] The shunt filter 266 requires a
certai n an¥@¥068f453%| ectivity to separate the unwant eRCT/@4MENNBENSN SSi on
signal energy fromthe received signals of interest. Accordingly, the

mat chi ng network 254 provides a first vel of crude separation of the
signals but it is the high selectivity 01 both of the filters 216 and 266
used in conjunction with one another and the matching network 254 that

provides the gfggﬁ baRMAVRT dRiefld Bl clipplMy RaPARY BRASMIsObocUri thawo

filters 216 an can ‘be sel ected togethér to achieve this effect. The
shunt filter Quéputeiiharmplifier éhéas éncoveatignal desigess filter with high

reflection in the receiver band. For instance, filters traditionally used
in the trand@P4ler poln ieoathesf alteraativearabedimgpt.piheydead 2Bfemayube filter

256 is r ef i | t‘ﬁ% ' : 16 VAV E
(SAW f!ol te‘redr Sl ﬁéeg ﬁ?é g%%?%r éoé}gtbﬁe S rﬁﬂé?f&%{pﬁ%fti&ﬁﬁhé‘h Orgggll The
| oad 258 may leakathyragsmissidre signat taneegy @ad. thehambubtl 0P s@rrectin ph@sed| ust ed

such t hat 't e healeady | AaSESS)en ARl ENaEM REIFIKEb he outfger @ | ow

| npedance pat ransm ssion Trequency "traps”
t he unwant ed theakaudifier 24 ti s beersfogndlthrengh gypdrahentatiarhihat reflesting/ahas a

chance to reach.the.m xer st.a 18., This. resuklts,i [ Ve

reducti on of RCHH%&F ﬂ*eopnwwgeﬁﬁgﬁ%ﬁq g?n%'ﬁglgﬁ%fépgl tepgwnﬁ%g@%‘?ghbe{ﬁé%uency.
This in turndigsigatingst intheload @58timproves thk liriearityl afthe ampliferZtder st age 218
since there is much | ess power at the input of the m xer stage 218. This

i nproves t he [0@47] t onelreithen eirtbiod meninthp doddi258meay befa fided lvachorsitmayer 260

especially in cases..i whi he m xer,.stage 2 s t hat,.are -
poorly bal anc a P’ﬂfﬁ@?'lRF?gtF'ﬁt\tcPUe??,awlfﬁée‘?ogﬁgté%'gﬁcac{?péga%gj l(;ﬁsltﬂe.| so t hat
a desired phgsarating aedyjuaney. fiecordinglgf thédoadVEss enay dakerl frequesicyssi on

signal ener gydependant load that can be controlled by software executed by the wireless

communications device 100.

[0048] Referring now to FIG. 4, shown therein is an alternative
embodiment of a portion of the transceiver 300 that may be used in the
communications subsystem 104 of the wireless communications device 100.
The transceiver 300 has a receiver 302 with a pre-processing stage 303 that
includes an additional duplexer 304 which provides circuitry for a matching
network 308, a filter 308 and a second filter 310 which acts as the shunt filter
256. The antenna input/output of the additional duplexer 304 is connected to
the output of the input amplifier 214, the receiver output of the additional
duplexer 304 is connected to the mixer stage 218 and the transmitter input of
the additional duplexer 304 is connected to the load 258. In some cases, the
components connected to the transmitter and receiver ports can be reversed
although this may affect performance due to the different characteristics of
filters 308 and 310.

[0049] In this exemplary embodiment of the transceiver 300, the
duplexer 206, as in the previous embodiments, is used to separate the
transmit and receiver signals while the additional duplexer 304 is used since it
conveniently packages two filters and a matchi‘ng network in a single package




that is reflected fromthe input of the shunt filter 256. A correctly
phased reflection presented at the output of the anplifier 214 (in the
transm ssi on WD 2006/ 074533 PCT/ CA20051000681 frequency band) wi ||
decrease the clipping that may ot herw se occur at the output of the
anplifier YPROL75E3conventional designs. 10046] | n anBETEA208§/40868hat | ve
enbodi ment, the load 258 nay be designed to provide a tradeoff between the
di ssi pation of the unwanted | eaked traE‘?m ssion signal energy and the
amount of correctly phased reflection unwant ed | eaked transm ssion
signal energy back to the output of the anplifier 214. It has been found

through experhgaesdrPbe Q8ed, ek srrﬁfdr%éﬂnérgtoathewﬁddﬁﬁemfofﬁ@ 3nyanpiede eaked
transm ssi on signal enerﬁ trat er 4ust dissipating it in the | oad 268
€ i

i nproves t he Hedwgarityofd n@awﬁpliﬁqreﬁ% @ﬂcomwm featues phirAna@HSdi ment
the | oad 258 ?qr’aﬁepen CTJ;\F@dp&HE dftthaﬁé/ddumﬁ]ﬁgd@ié@'?'@d gaskiddaas can be

adj usted "on-the operatin requency. Accordingly,
the | oad 258 mﬁgreméahsrgn@lcﬂmcy»?mckdémpid@ﬁthnaa@hqmtﬂ theafmings stagr 2381 ed by
sof tware exec QR o) 1
Referring now&b@@gﬁée@?y%él%?&?@lﬁg inis rgﬁ{'éa{ {ﬁgyﬁ?*(?/gcujcgﬁgo%?ﬁéﬁt of
portion of t h'reamscaws:célﬂﬂelusakbm theashurdyarsesigpaldpaths 1356 and 260 pesateons

subsystem 104 la J@u#%ﬁ{ﬁsa%d%? hfﬁaélﬂcﬁﬁlg Oq?\éhggeé\%ggsﬂame transcei ver

300 has a rece ocessi i ncl udes an

additi ona tbgggfan3Oﬁhg*ydan.gﬂéuocyl{pgeﬁﬁeégggama\a#e &ty BELGHbNof gL wOr K

306, a filter econ acts e shunt Tilter
256. The ant esmmtiargusigaat path ivf atdiegladehdkage avhidpeewitsr indasigsificantnect ed

to the outpu fth N lifier. 21 I I er . he
addi ti onal d%ﬁy? %98490 #'éac%"ﬁﬂggygrd t'%eoé?%éeorﬁﬁ? §§§3g§1§8é9%£3@8§3tt4{e
transmtter |1rmplrtg ﬂéxnbihtb;lesumédilhbre)'rsaho Meemrmaﬂﬂcbmrcﬂmﬁmb@pewet eplithe | oad
258. I n sone c ne conne to t iran
recei ver ortg hﬁée ?g@@o@ J;%i?]omg‘f? rﬁ‘F heagm EPF' ?ntﬁg}rlah%?énce due to
the diff er ent 2sman@n§ ohe 3b ieasilyoadjust theanstcBRG radok1264 which affects the

amount of power sent to each filter 216 and 256.

'[0051] The shunt configuration of the various embodiments described
herein provides a selective improvement in the linearity of the amplifier 214 at
the transmission frequency by clamping the voltage swing of the output of the
amplifier 214 at that frequency. When the load 258 is correctly adjusted there
is little effect at the receiver frequency so that the gain and noise factor (NF)
of the amplifier 214 are preserved. This has the benefit of improving the single
tone performance of the receiver 252 if the receiver 252 is used in CDMA or
other duplex systems without the technically difficult task of improving the
isolation between the transmitter and receiver portions 208 and 210 of the
duplexer 206.

[0052] The pre-processing stage of the recsiver trades off cost and
complexity to achieve good linearity with no degradation of NF for the
amplifier used in the receiver portion of the transceiver. For instance, in one
exemplary embodiment, a shunt filter and load is used in the receiver portion
of the transceiver to "trap" energy from the unwanted leaked transmission
signal energy before this energy can reach the mixer stage of the receiver.
The shunt filter may be a ﬁltér that is typically used in the transmitter portion




[0049] In this exenplary enbodi nent of the transceiver 300, the duplexer
206, as in the previous enbodinents, is used to separate the transmt and
receiver signals while the additional duplexer 304 is used since it
conveniently packages two filters and a matching network in a single
package WOVPOO®/(3454%533 PCT/ CA2005/ 000681 that can be RESHEA2005008688( i | ar
fashion to the enbodinment of FIG 3, to inprove the linearity of the

| i near anplifier 214. A convenient featrfe of transceiver 300 is that the
recei ver port of the additional duplexer’ 304 provides a differential

signal line, which sinplifies connection to the mxer stage 218 since
m xers typi Cadf't}‘lert%ﬁcéﬁle?‘ @llhfaEQfe%m.t fcﬁ'nd'tﬂﬁtﬂhls T:Bﬂf. iraGon allywefok BR
transcei ver 300 used in the shunt and signal paths 255 and 260 ogperate

simlarly toiDR@askuin tHRdiRPEReIulpteR ’(’f‘iai"gz'l’}?t i the trﬁaﬁ%%té%éfv't'mﬁ [ 0060]

The addi tional, }n@;ﬁq OVI des circuitry for portions of the shunt
and signal path n%‘ a s né%e package which results in a significant savings

in board spaqgg ﬁjowevemnof ¢ 2kl aPie baiFRANCIRAbbd nbfRth RITRANtheOf

t uni ng f|6XIbI|It§ since there is no |l onger as nmuch control of the power
split bet weethuntélter andload3oay hedesinned jse thahit refiacts a wertaimaraewtal of

transceiver  2aQcald PHangARs A Sa bacRUbUAE otmtrmgﬁ@'reaew@rta\rgme%t%él whi ch

affects the anount of power to eac Iter and 256 051] The
shunt conf i guswehi that dhe réflected emys&bwucrfmtmedwcmmt théhee emkpﬂovu des a

| ect f 14, at
e e, SRRy’ BohA i 1ABbRee8 ARIPIRL Hiiep L nglontiA
anplifier 2l4refiectet gpthabe edileanyyfroriesighite desiga. 768 aphmbrefbcteldyplmPust ed
th is lit ff f d
noie;g f :atit olr »%N%e%ea&%&uﬁ@é 5%%??%§ét§%zpf§§§gﬁﬁéﬁ%rr vedw%ﬁ' fg.@ ngg'lt ealr)]enef It
of inproving égtenaliphgbe cah (b:lea:lqman‘hmd"raxpmmméntallyeby ogigv 8y ridé tnadifyinge
{eohni cal Ly dnpadte te@eeuer rmpfiih s SanotreDdR bfiact A RENE Phpe
transmtter amdeiveramplified@hile ot wﬁﬁ&vmgcthéﬂﬁleaﬁtyt dfethedepéiexreamplifer [ 0052]
The pre-pr Ocesse;nntﬂogéi? ¥ s%fun% Fer Eses(.:lt%'a\ e cEvs.rmas ream 1Irom the amgﬂder

[0054] In another embodiment, the shunt filter and load may be
designed to both dissipate a portion of the leaked transmission signal and
reflect a portion of the leaked transmission signal back to the output of the
receiver amplifier such that the reflected energy is out of phase with respect
to the leaked transmission signal that propagated through the amplifier.

[0055] In all three cases, the shunt path is adapted to reduce the
voltage swing of the amplifier in the frequency band of the unwanted signals
thereby improving the linearity of the amplifier.

[0056] A portion of the disclosure of this patent document contains
material which is subject to copyright protection. The copyright owner has no
objection to the facsimile reproduction by any one of the patqnt document or
patent disclosure, as it appears in the Patent and Trademark Office patent file
or records, but otherwise reserves all copyrights whatsoever.

[0057] It should be understood that various modifications can be made
to the embodiments described and itlustrated herein, without departing from




conplexity to achieve good linearity with no degradation of NIF for the
anplifier used in the receiver portion of the transceiver. For instance, in
one exenplary enbodi nent, a shunt filter and load is used in the receiver
portion of the transceiver to "trap" energy fromthe unwanted | eaked
transm ssi W@ 208545#A# energy before this energy can reaR¢l/€LW05M0Bt st age of
the receiver. The shunt filter nay be a filter that is typically used in
the transmitter portion WO 2006/ 074533 PCT/ CA2005/ 000681 -17 of the
transceiver. It has been found that thiS configuration allows for an
increase in the internodul ati on margi ns of the transceiver w thout

conprom si ng hdddid i g9 iAnthe dippented

descri bed hertgieiﬁgsddtﬁhg%ﬂsf H{eg)agﬂkﬁrr%'?g éﬁgf%@%}t Ilsg&a%ﬁdr%ay be deﬁgiégned so t hat
it reflects &l@®stain anount of the |eaked transm ssion signal back to the
out put of the receiver anplifier such that the reflected energy is out of
phase with respect to the | eaked transm ssion signal that propagated
through the anplifier. The optimal reflected phase will vary from design
to design. The optinmal reflected phase wll depend on the ful

S-paraneters of the anplifier 214. In one instance, the optiml phase can
be determ ned experinentally by tuning. By not nodifying the input to the
receiver anplifier, this configuration provides a |low NF for the receiver
anplifier while still inproving the linearity of the receiver amplifier
even though the shunt filter is situated downstreamfromthe anplifier.

[ 0064] In another enbodinent, the shunt filter and | oad may be designed to
both di ssipate a portion of the | eaked transm ssion. signal and reflect a
portion of the | eaked transm ssion signal back to the output of the
receiver anplifier such that the reflected energy is out of phase with
respect to the | eaked transm ssion signal that propagated through the
anplifier. 10055] In all three cases, the shunt path is adapted to reduce
the voltage swing of the anplifier in the frequency band of the unwanted
signals thereby inproving the linearity of the anplifier.




[ 00561 A portion of the disclosure of this patent docunent contains
material which is subject to copyright protection. The copyright owner has
no objection to the facsim|le reproduction by any one of the patent
docunent or patent disclosure, as it appears in the Patent and Trademark
O fice pat B209607¢533 or records, but ot herw se reservesPGI/CAWHMPNGSYNt S
what soever. -[ 00571 It should be understood that various nodifications can
be made to the enbodi nents described a illustrated herein, wthout
departing from WD 2006/ 074533 PCT/ CA20057 000681 -18 the enbodi nents, the
general scope of which is defined in the appended clains. WO 2006/ 074533
PCT/ CA2005/ 00f@afids: _19- Clains: 1 A pre-processing stage for a receiver of
a wirel ess device€, wherein the pre-processing stage conpri ses. a) an

anplifier that receives signals of 'interest want.ed _si nas
P ovi des anpil11 otk BFGAPST0 FA0R s esRieL A PSS GRNAF WEPIes tial s; b)

a mat chi ng nejraQirécceemaatigicdriprises; anpl i fier, the matching network bei ng
configured for separating the anplified recei ved si gnals of interest from

the anplified unwant eda)slagjhémﬂ"ﬁer'i teatnjegaves slonals of '&Eﬁiﬁ%tl HRHWaRGASt r eam
filters; c) ag h&@%‘nd%bnd‘é@@?ﬁﬂ%@ §|Qné|§'%f'mtb?é§t RdN&hPRE uhbsnted gnal

pat h |nclud|ng conponents for receiving and pre-processing the anplified
signal s of ird@M@st: and, d) a shunt path connected to the matching

network, the shunt pagh am%t ;H @t@dftethasangﬁﬁéd{'mgﬁﬁéttaﬁged

energy sent back to the mtln the o
anplifier in laethéqhemgycmﬁgdrecbtmrmpcﬂtmgntg\et mpw@chmeiweﬁeﬁgwmt ed

signals. interest from the amplified unwanted signals in conjunction with additional
downstream filfers;

¢) a signal path connected to the matching network, the signal
path including components for receiving and pre-processing the amplified
signals of interest; and,

d) a shunt path connected to the matching network, the shunt
path including components for adjusting reflected energy sent back to the
amplifier for limiting the output swing of the amplifier in a frequency band
corresponding to the amplified unwanted signals.

2. The pre-processing stage of claim 1, wherein the components of the
shunt path limit the output swing of the amplifier by dissipating at least a
portion of the amplified unwanted signals.

3. The pre-processing stage of claim 1, wherein the components of the

shunt path limit the output swing of the amplifier by reflecting at least a portion
of the amplified unwanted signals with a phase shift for at least partially
canceling the amplified unwanted signals at the output of the amplifier.

4. The pre-processing stage of claim 1, wherein the components of the

shunt path limit the output swing of the amplifier by dissipating at least a
portion of the amplified unwanted signals and reflecting at least a portion of
the amplified unwanted signals with a phase shift for at least partially
canceling the amplified unwanted signals at the output of the ampilifier.



2. The pre-processing stage of claim11, wherein the conponents of the
shunt path limt the output swing of the anplifier by dissipating at |east
a portion of the anplified unwanted signals. 3. The pre-processing stage
of claim1l, wherein the conponents of the shunt path limt the output
swing of tWO2AMA#FPer by reflecting at | east a porti oFCT/6A200W0e8Hp| i fi ed
unwanted signals with a phase shift for at |east partially canceling the
anplified unwanted signals at the out pyJéO(_)f the amplifier. 4. The
pre-processing stage of claim1, wherein the conponents of the shunt path
limt the output swing of the anplifier by dissipating at |least a portion

of the anplifjed Wh%?é%éés@ﬂ%'sﬁag@ﬁda‘hﬂﬁ@ﬁefﬁ]nﬂieérﬁmﬁpatﬁ imshiddson of  the
anplified unwanted signals with a _phase shift for at |east partia

. . ly
cancel i ng the anplifie® unwArfh&at §'ﬁ§"n5?'%”eé’(teq t2 thetpatehise B ﬁ’o%ﬁl"?f ier. WD

2006/ 074533 REUHEARBPHAPERL of R Sadifléifal dinrdt@ans %itos Shadrvig &l ai m 1,
wherein the shunt path includes: e) a shunt filter connected to the

mat chi ng net veAseband dor ghewingfthetamplfiedngnwartedsignals &f dntereshd? r@SGnst r eam
filters and hﬁé}éaqoagh-msband for allowing the anplified unwanted signals
of interest to pass ~therethrough; and, a |load connected to the shunt
filter, the | oad havi n§ an ailegsedentsmstddhio the shamd filter dhefoagh kavinghenng t he

i ed : : . Eed
vt edsi graeoane 4 ot esfitne bplisEkiute mptel (bled A8ndlhA | °C, i
5, wher ei n t hreflectipgahe pattioniofitheuareplifiedgnveantad sigmals with dee phisseshifie mat chi ng

network, the filter being one of the additional downstreamfilters and

havi ng a pass®and 1 '  fd is ' .to pass
t her et hr ough; é)'and,-‘ﬁ‘%prg d%gél(gesrgﬂgtsa%% %o@r%r@c%'e el?éo!_gtnﬂéeé?lﬁl g?f iﬁ?lﬁgéfﬂﬁi xer
stage being adapted f@) readltencapnasiedde theimatchingonatwerkains filler beingi gnal s

of —interest.,f ?foPu% RSP GER LA FRIE SHd Fhvid™h GastbiHcEioP alid\ing
pre-processi ng stage
the amplified signals of interest to pass therethrough; and,
h) a mixer stage connected to the filter, the mixer stage
being adapted for receiving and demodulating the amplified signals of

interest.

7. The pre-processing stage of claim 6, wherein the pre-processing stage
includes a duplexer having an antenna port, a transmitter port and a receiver
port, the duplexer further includes circuitry for providing the matching network,
the filter and the shunt filter, and wherein the amplifier is connected to the
antenna port of the duplexer and the mixer stage and the shunt filter are
connected to one of the receiver and transmitter ports of the duplexer.

8. The pre-processing stage of claim 5, wherein the magnitude and phase
of the load is adjustable during the operation of the pre-processing stage.

9. The pre-processing stage of claim 5, wherein the matching network is
adjustable during the operation of the pre-processing stage.

10. A method for improving the linearity in a pre-processing stage of a
receiver used in a wireless device, the method comprising:
a) receiving signals of interest and unwanted signals,




I ncl udes a dupl exer having an antenna port, a transmtter port and a
receiver port, the duplexer further includes circuitry for providing the
mat chi ng network, the filter and the shunt filter, and wherein the
anplifier is connected to the antenna port of the duplexer and the m xer
stage and YRAUHB3 filter are connected to one of thCHeAEINEISHN
transmtter ports of the duplexer. 8. The pre-processing stage of claimb5,
wherein the magni tude and phase of thg% oad i s adj ustable during the
operation of the pre-processing stage The pre-processing stage of claim
5, wherein the matching network is adjustable during the operation of the

pre-processing stage. B amplipidate §|§ﬁalbf6$r|¢c\éré%ﬂahb€thé upe@htedysigmalg
pre-processing stage of a recelver used in a wreless dev I’gif tlhe met hod
conpri sing: ayith @aearvphifgershoga%m%ratﬁ ampliipd sionaty ol iniereslAnd gmaliged wo
2006/ 074533 RialyAntedgi4190681 -21 b) anplifying the signals of interest
and the unwanted signals wth an anplifier to generate anplified signals
of interest and anpl | fF)e(WO\(mﬂﬂrﬂ @wtghlgaenestwo@ any ediiiong! dowastieamg

t k d t fied
network an gﬁ@&é I eres@ tProm P{ﬁé& am) . (s sRRAR' &f 'idTGretshﬁfro%rRhéd')e

recei ved signa unwant ed signals
provi ding a damWedungn@ldqmafs.at the output of the matching network with

nierest: and, e provi PG R RIS HraPoo R P RLELED R eHENRR”

interest; and, e) providing a e matc
network, in rpaiwaﬂd withvédrhparents ifgm egcepand andi prie-proogssirg tise faoplifidi ust i ng

reflected ener. n C o the anplifier for limting the output sw ng
of the anpli fﬁ'@lalﬁ ﬁﬁgfer%?‘ éncy band corresponding to the anplified

unwant ed signals. 11. éherowdinga sbﬁmtbathratﬁ(h outhetrafitie (ratchimg hetdosk,| i m ti ng
t he out put s I | f | SSi n nt ed
signal s. '?’Wgrqlrlg[ W@aﬁ"@f nﬁa‘{sé?'g ?ﬁﬂﬁ@gﬁh?ﬁtﬁ%‘ﬁ@%
out put SWI ng sent back to the ampln‘”er for Elmltmg the output swing of the amplifier in a

frequency band corresponding to the amplified unwanted signals.

11.  The method of ciaim 10, wherein (e) includes limiting the output swing
of the amplifier by dissipating the amplified unwanted signals.

12.  The method of claim 10, wherein () includes fimiting the output swing
of the amplifier by reflecting at least a portion of the amplified unwanted
signals with a phase shift for at least partially canceling the amplified
unwanted signals at the output of the amplifier.

13. The method of claim 10, wherein (e) includes limiting the output swing
of the amplifier by dissipating a portion of the amplified unwanted signals and
reflecting a portion of the amplified unwanted signals with a phase shift for at
least partially canceling the amplified unwanted signals at the output of the
amplifier.

14, The method of claim 10, wherein (e) includes providing the shunt path
with a shunt filter connected to the matching network, the shunt filter being
one of the additional downstream filters and having a passband for allowing
the amplified unwanted signals of interest to pass therethrough; and,
providing the shunt path with a load connected to the shunt filter, the load




of the anplifier by reflecting at |east a portion of the anplified unwanted
signals with a phase shift for at least partially canceling the anplified
unwant ed signals at the output of the anplifier. 13. The method of claim
10, wherein (a) includes limting the output swng of the anplifier by

di ssi pat i nYORWI#P¥dn of the anplified unwanted si gnal BCHEAR0Y®WPGSECt i ng a
portion of the anplified unwanted signals with a phase shift for at |east
partially canceling the anplified unwanted signals at the output of the
anplifier. 14. The nethod of claim 10,  %herein (e) includes providing the
shunt path wth a shunt filter connected to the matching network, the

shunt filter RgifPan ﬂﬂse@éncmer ﬁfj@a’éi aRaof dwagﬁﬁgﬂma thfosumt@@w ng a

passband for allow n unwant ed hals of interest to pass

t her et hr ough; Sighals anarreﬂe@n nphﬂi@r&%mc t'ﬁ%?ﬁ‘mﬂ@ ugwepted Ygrdleditdat o t he
h fil ,
shunt filter, i g dniefbr éﬁ%%ﬁ%%l?%gtﬁl %ﬁ% f@?%ﬁ\ﬂantedzgi A¥i9 an

i npedance for at |east one i ed unvvan signal s
and refl ecti rihetonutpupof theamplfiet.he anplified unwanted signals wi t h a phase
shift for at least partially canceling the anplified unwanted signals at

the output of¢g he ganhi {woerofcila@n 1Tlhﬁrh't¥?énﬁ?é§ .ﬁéuu&é@hahéﬁng m%ggrmues)

i ncl udes adj ustl ng the phasée of the oad during
operation of arrdeprgﬂsgxmlm:l@gmdngn@ﬂmerat@n of e mmaesﬁngcﬂagen 14 wher ei n
(e) includes adjusting the matching network during the operation of the

pre- processi nfg St a@fe method of claim 14, wherein (e) includes adjusting the matching

network during the operation of the pre-processing stage.




