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USI NG A SPDT MEMS SW TCH AND SI NGLE SHARED ANTENNA BACKGROUND OF THE

| NVENTI ON FI ELD OF I NVENTI ON: [0001] This invention relates to antennas.

Speci fi calviowsotiues present invention relates to antennas weedshs ]% ?%lili |l e
comuni cation and G obal Positioning System applications. SéRI 'I! OF THE
RELATED ART: [0002] Currently, there islan ongoing need to add additi onal
features to nobile tel ephones equi pped with high and | ow band transcei vers,
e.g., US gﬁl lul ar, Japan ar, Korean PCS . PCS, NwmI, | Mr2000
etc. One®¥% HF%PEPUF?[&HEW Pﬁ?l“a"ePSIN@oﬁs?Pd’Er'éFt”ﬁs ﬁW#TéqHa’t‘%% STRFLE SHAREP, ANTENNA

| ocation. That is, in response to U S. Governnent nandates relating to the

provision of energency setvi r one industry is
currently looking into a M&?(wﬁ@kéﬁ&géﬂﬁh&ques for ascertaining
the position of a user of a cellular telephone. In fact, cellular and PCS
service providers around the world are considering p05|t|on | ocati on

t echnol ogy as aFIELDQFINNVENEIGMN:I. One very prom sing approach involves a
use of the G obal Positioning System (GPS). [0003] The GPS system consists
of a constel I ation of low earth orbiting satellites that transmt signals

| n-accor da }Mr%@ iflvehigh! Maﬁ&@d‘&ﬁ&ﬁza@”%ﬁé&ﬁcaﬁ goﬁi% resedll) fventiGiflaigdo from
f our satel y a receiver |located on or surtface of the earth
are tri anguémtaedsetddopmblleleommimcam :Lmkﬁlobairi’qsftlmhg Ssteai applicatid@®@B804] Wil e
current proposals involve an integration of the GPS receiver into the
electronic circuitry of a cellular phone, current designs call for the use
of separate anpeREESPTION OF FAE RERATEIWARY.Ccations and GPS position

| ocation subsysTems thereof. [U0US] FOf nunerous reasons, e.g. size, cost,
wei ght, and consuner appeal, there is a need for a system or method for

ustng a si R)%f] 89&3 r{py, &greeisf eCto&g%méu rﬁ'eef tt add adcii Eonal features to mobile

telephones equipped with high and low band transceivers, e.g., U.S. Cellular, Japan
Cellular, Korean PCS, U.S. PCS, NMT, IMT2000 etc. One feature currently under

consideration relates to position location. That is, in response to U.S. Government

mandates relating to the provision of emergency services, the cellular telephone industry
is currently looking into a variety of systems and techniques for ascertaining the
position of a user of a cellular telephone. In fact, cellular and PCS service providers
around the world are considering position location technology as a future enhancement.
One very promising approach involves a use of the Global Positioning System (GPS).
[0003] The GPS system consists of a constellation of low earth orbiting satellites that
transmit signals in accordance with a highly accurate onboard clock. Signals received
from four satellites by a receiver located on or near the surface of the earth are
triangulated to provide a fix on location of the receiver.

[0004] While current proposals involve an integration of the GPS receiver into the
electronic circuitry of a cellular phone, curent designs call for the use of separate
antennas for the ccﬁular communications and GPS position location subsystems thereof.
[0005] For numerous reasons, e.é. size, cost, weight, and consumer appeal, there is a
need for a system or method for using a single antenna to effect communication to and
from two or more separate transmitiers or receivers in a mobile telephone or other

system with a small form factor.
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fromtwo or nore separate transmtters or receivers in a nobile tel ephone e

other systemwth a small formfactor. SUBSTI TUTE SHEET (RULE 26) 7 APRIL
2006 WO 0%8437/"23 .2 SUMMARY OF THE | NVENTI ON PCT/ US02/ 37332 [ 0006] The need
in the art"? ¥%d&Pessed by the antenna sharing system and HeVH8%36#32t he
present invention. In the illustrative gnbodi nent, the inventive systemis
adapted for use with an antenna and includes a first matching network
coupled to a first circuit; a second matching network coupled to a second

circuit; and a swi tch havi N§UMMARY OFTHE INVENTEON o the first network, a
second throw coupled to the second network, and a pole coupled to the
antenna. [00071 In the specific inplenmentation, the first circuit is a

nobi | e sub . | et o | £1.0ni em
Cubsyst om ROFTAEH R ho 6y o dorhalshitifly syRliel kidilbiod By Bhe
actuati ng piesenswiventiomhén dizyillubieativierapbodivheny theiisvamivp|sgsteids adgptecdafdrenna i n
a first operatjonal node and the second network is coupled to the antenna in -

a second ofEr%ih amanteaprand tnedistes a) fiyst watchmg network spupleddp dnfst iUz 2 ¢ he
first net h’g%sn | 10t i nna
with res p\g%'trcgrtldgﬁltg ﬁe i reg?‘)llcl:clrgr% ? %ta Sg?ﬁg&glg?g%gﬂ’n%@v\%r lt‘&’g?ag\i}% e{gﬁgﬁ%ﬁpedance
mat ch to ttmepkditd die Arstnttherand sreoad thrdw comspd ot thegetdnd eeeakdandca pelsi t . The
first network includes a first inductor (LI) connected between the first

circuit antPugkddnde aé\“’"‘é’_@&ﬂond i nductor (L2) connected between the first throw
e 3 ORGS0 T Gl 5 ksl 05
bet ween t heecembarmtiitiha ol Pogitioning Systeoh subsystamd The dyst¢ro furfted jnchsienect ed
ll?)eR:[A\\I/\\VB ﬁgst hgon rgﬁe(?rr}gr ge@éc?i\gegrna%u}a%relg %l%cs(\)w?tg:h %\}lfe(r:e Iytthe rRslt Et!::twor S%I%IOEI;EL o] tg; THE
antenna in a first operational mode and the second network is coupled to the antenna in
a second operational mode.
[0008] In the illustrative implementation, the first network provides an impedance
match to the switch and the antenna with respect to the first circuit. The second network
provides an impedance match to the switch and the antenna with respect to the second
circuit. The first network ncludes a first inductor (I.1) connected between the first
circuit and ground, a second inductor (L2) connected between the first throw and
ground and a capacitor {(C1) between the first throw and the first circuit. The second

network includes a first inductor (L3) connected between the second throw and ground -

and a second inductor (L4) connected between the second throw and the second circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Figure 1 is a block diagram showing an illustrative embodiment of an antenna
sharing system implemented in accordance with the teachings of the present invention.
[0010] Figure 2 is a block diagram showing a preferred embodiment of an antenna
sharing system implemented in accordance with the teachings of the present invention.
[0011] Figure 3 is a blocfc diagram of the switchable matching circuit embodiment of an
antenna sharing system implemented in accordance with the teachings of the present

invention for CDMA cellular (or PCS) subsystems.



[0009] Figure 1 is a block diagramshowi ng an illustrative enbodi ment 7Qfpr@N2006
antenna sharing systeminplenented in accordance with the teachings of the
present invention. [00101 Figure 2 is a block diagram showi ng a preferred

embodi menyoQ@knfs;ant enna  sharing systeminplenented in a ith the
t eachi ngs of tﬁg present invention. 10011) Figure 3 is agg?{%féﬁﬂ%ﬁ%%mr am of

the switchabl e matching circuit enbodi nfent of an antenna sharing system

i npl emented in accordance with the teachings of the present invention for
CDMA cel lular (or PCS) subsystens. 7 APRIL 2006 WD 03/047035 3 DESCRI PTI ON
OF THE | NVENTI ON PCT/ USO P E3CRIPTIONOFFHEINVENEI@Nent i nvention is

described herein with reference to illustrative enbodinents for particular
applications, it should be understood that the invention is not limted

thereto. Tomge Wikl tie Sresinddnverfiiohl i deSeribed Ridin aniih 36fefmse t@ illidratieachi ngs
provided herein will recognize additional nodifications, applications, and

enbodi nentmbodimentsnfor partictitaseappliestions, ihskowdd betundarstood tbatgthe jinveptipa s t he

present inventio |d-be of significant,utphlity. J0013]. Figure, .l is a

bl ook di aghGMLRD Ao TH0st hayiPalRybg UL s e, AR lThe ¥eEihet g
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for generic cellular (or P subsystens. As shown in Figure 1, the system

10 i ncl ud@sthirathgiseqpedherpef andaaddiinnehiieldsia vaielpthedressnbipeeniios wauld he of
frequenci 85 cﬂfcaitn&tffﬁ st. Inthe illustrative enbodinment, the antenna 12 is
desi gned t per]florm Wthin specification at both GPS and cel lular or PCS

(Personal [@B‘E'ng'u@ﬁll 1198 bRyek @iabrani elwANg f SlushBtivé knbolignsAPBf &€ adlefifh by one
i1l in the art, optinmal performance at either set of
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Separ 2t BB GEPCSTIRR AL ANMEATThbosal A [PHEHRE: 2
a whip or helical antenna 12 adapted to operate at the frequencies of interest. In the
illustrative embodiment, the antenna 12 is designed to perform within specification at
both GPS and cellular or PCS (Personal Communication System) frequencies. As will
be appreciated by one of ordinary skill in the art, optimal performance at either set of
frequencies will require an appropriate matching network and typically a separate
antenna. In accordance with the present teachings, however, a single antenna is used for
both sets of frequencies.
[0014] This advantageous operation is afforded by coupling the antenna 12 to an
appropriate matching network via a switch 14. In the best mode, the switch 14 is an
electronic switch, e.g. micro-electro-mechanical (MEM) switch, field effect transistor
(FET), PIN diode etc. However, other switching technologies may be used without
departing from the scope of the present teachings. The insertion loss (as low as
possible) and intercept point (IIP3 ~ 60 dBm) must be optimized to meet the
performance requirements for a particular application. Some technologies may offer
advantages in terms of performance in these areas (GaAs, FETs or MEMs). In any
event, those skilled in the art will appreciate that the present invention is not limited to
the switching technology employed.
[0015] In the illustrative embodiment, the switch is a single pole, double throw (SPDT)
switch. As shown in Figure 1, the pole of the switch 14 is connected to the antenna 12
and the first throw thereof is connected to a mobile subsystem 20 via a first matching

network 16. The second throw of the switch is connected to a GPS subsystem 22 via a

second matching network 18.



[ 0014] Thi s advant ageous operation is afforded by coupling the ant enna’ ABRYF006
an appropriate matching network via a swwtch 14. In the best node, the
switch 14 is an electronic switch, e.g. mcro-el ectro-nmechani cal (MEM
switch, fivQa83efp¥ct transistor (FET), PIN diode etc. Howegpusoasrber

swi tching technol ogi es nmay be used w thgut departing fromthe scope of the
present teachings. The insertion loss (as |ow as possible) and intercept
point (11P3 - 60 dBm nust be optim zed to neet the performance

requi renen (! r ' | | g r
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invention js not limted to_  the switching. technology enployed. [0015] In
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switch is connected to a GPS suybsystem 22 via a,_second mat chi ng network 18.
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a first inducjor, LI _ cgnnected between the nobile subsystem 20 and ground, a
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ground andpa,waRHRE k¥ ~connected between the first and second inductors
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signal can modulate any jamming signals in the receive band. This distortion is often

referred to as cross-modulation and can be related to the measured intercept point of the
device. With a higher intercept point, a lower level of distortion is achieved. To avoid
cross-modulation, it is prudent to avoid using electrical switches in series with the signal
path. As an alternative solution, the SPDT switch should be implemented in a process
technology which has an inherently high intercept point.

[0019] In the preferred embodiment, the system includes a first diplexer network
coupled to a first circuit; a second diplexer network coupled to a second circuit; and an
antenna match which incorporates a shunt SPST switch to shift the matching frequency
between the cellular (or PCS) and GPS bands. The preferred embodiment is illustrated
in Figure 2.

[0020] Figure 2 is a block diagram showing a preferred embodiment of an antenna
sharing system implemented in accordance with the teachings of the present invention
for CDMA cellular (or PCS) subsystems. As shown in Figure 2, the system 10 inciudes
a whip or helical antenna 12 adapted to operate at the frequencies of interest. In the
illustrative embodiment, the antenna 12 is designed to perform within specification at
both GPS and cellular or PCS (Personal Communication System) frequencies. As will
be appreciated by one of ordinary skill in the art, optimal performance at either set of
frequencies will require an appropriate matching network and typically a separate
antenna. In accordance with the present teachings, however, a single antenna is used for

both sets of frequencies.



throw of the switch 14. [0018] In many practical SPDT sw tches, the a&otapreL. 2006
circuitry may introduce distortion in the nobile node. This is especially
true for CDVA transceivers, where the transnmt signal can nodul ate any

jamm ng si@pRhsedsn the receive band. This distortion is optpRsyiSherred to

as cross-nodul ati on and can be related to the neasured intercept/ poi nt of

the device. Wth a higher intercept p(?i nt, a lower |evel of distortion is
achi eved. To avoid cross-nodul ation, is prudent to avoid using ’
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both sets_ of frequencies. 7 APRIL 2006 WD 03/047035 5 PCT/ US02/ 37332
into account the effect of cross-modulation in a CDMA transceiver. In GPS mode, there

is no transmitter active, hence the switch can lower the intercept point as measured at
the antenna port.
[0023] As shown in Figures 2 and 3, advantageous operation is afforded by coupling the
antenna 12 to a switchable matching network 15. As discussed more fully below, the
- switchable matching network 15 is also connected to a diplexer which combines the
GPS and cellular operating frequencies. In the best mode, the switch used in network
15 m Figure 3 is an electronic switch, €.g. micro-electro-mechanical (MEM) switch,
field effect transistor (FET), PIN diode etc. However, other switching technologies may
be used without departing from the scope of the present teachings.
[0024] In the illustrative implementation shown in Figure 2, the first network 17
provides isolation between the first circuit 20 and the antenna matching network 15 at
GPS frequencies. In the illustrative embodiment, the first network 17 is an LC network
and includes a first capacitor Cla connected between the mobile subsystem 20 and
ground and a first inductor L1a connected between the antenna matching network 15
and the mobile subsystem 20.
[0025] In the illustrative embodiment as shown in Figure 2, the second network 19
provides isolation between the second circuit 22 and the antenna matching network 15
at cellular (or PCS) frequencies. In the illustrative embodiment, the second network 19
is an LC network and includes a second capacitor C2a connected between the GPS
subsystem 22 and the antenna matching network 15, and a second inductor L2a

connected between the GPS subsystem 22 and ground. Each of these networks are



[0021] In the specific inplementation shown in Figure 2, the first ci 7f@aBRIL 2006
Is a nobile subsystem and the second circuit is a 3 obal Positioning System
subsystem The systemfurther includes a controller for selectively

actuatin dch within the antenna matching circuit to the
ant enna, Q\XRE% The switch is preferably in the off-statpgw\khgg%}’? e nobile
subsystemi s actlve and in the on-state’when the GPS subsystemis active.

[ 0022] There are tvvo prirrary criteria for the design of the sw tching

circuit anda eerrent The figfrst cr a i.s that the
ot enna. mAPERIE AFTBS QPSS P, foel il eh i, BPclh i thainparet
requi r enenhsitipRlopetihgbaids (b JBEedmatd sign ration. The second criteria
is that the antenna match nust |ntroduce I| |l e or no distortion (high
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criteria takes int.o.account. the.effect of cross
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can | over ghAGHSHuBERRALs thQicBinnish MaTmedcat the antenna port. [0023] As
shown in Figures 2 and 3, advantageous operation is afforded by coupling the
ant enna 1400%] él"hgvkebfcaﬂabntegmtocﬂlengnhmtkshwn msFmasrséuatndJstertfom |y
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rmde t he i$ikd ®bn HSEduren . netvvork 15 in Figure 3 is an electronic svmtch

e.g. mcro-electro-nechanical (MEM switch, field effect transistor (FET)
PI N di ode [0028] Figuie\eis achipele diagramhsheying enriisits mglembréatu@eaf whe hout
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provi des imékaﬁg Agtwhal VERMNnt INE nktwdik c6mbiadil twifhOa spsrkaetcanBema aihgdhi ng
network 15 at . GPS frequencies. In the illustrative enbodi nent, the first

net wor k 17Matehingnetworkseyss ko shifidhe ariranadaateh frequency hpfaisen G?lh@feﬁﬂé&ﬁ%ct ed
bet ween ”égb%@hl' © 15YRG%RLE %ﬂeﬁw@f?@&cﬁ@gig é&&@% é?fi’éﬁ?tl

connect ed ween the an enna I'ng net wo rmbl e subsystem

20. [ 0025]or Ondeplamiing dntiemadtehifg ednirding®s) confectbdiMserins EnmuheSEST twicisecond

network 19 i )
13 to ground and the diplexers 17 and 15. The antenna matching network 15 also

includes a series reactive element 2 connected between the diplexers 17 and 19 and the
antenna 12. The antenna matching network 15 optionally includes a third reactive
element 3. This component is connected in shunt with the antenna to ground.

[0029] In Figure 3, the shunt reactive matching element 1 and/or 3 is disconnected in
mobile mode; thereby no distortion is injected in the signal path. The switch 13aor 13b
is closed in GPS mode to shift the antenna match to the appropriate frequency from the
cellular (or PCS) band. In the preferred embodiment, the switch is a single pole, single
throw (SPST) switch.

[0030] The matching networks used in 15, 17 and 19 may be of any design as required
for a given application without departing from the scope of the present teachings.

[0031] The switch 13a or 13b (Fig. 2) or 14 (Fig. 1) 1s actuated by a conventional
switch driver 24 in response to a signal from a central processing unit or controller 26.
The switch driver 24 is adapted to provide electrical signals appropriate for the switch
13a, 13b or 14. The central processing unit 26 provides a phone/GPS mode control
signal to the switch 13a, 13b, or 14 via the driver 24. The central processing unit also
receives input from and provides output to a user interface 28 and communicates with a

memory 30 and a display 32.



provides isolation between the second circuit 22 and the antenna nat chABRBIL 2006
network 15 at cellular (or PCS) frequencies. In the illustrative

enbodi nent, the second network 19 is an LC network and includes a second
capaci t ony&dgufpiynect ed between the GPS subsystem 22 andpEp@sii-SHna

mat chi ng network 15, and a second inductor L2a connected between the GPS
subsystem 22 and ground. Each of these hetworks are 7 APRIL 2006 WD

03/ 047035 PCT/ US02/ 37332 6 commonly referred as di pl exers or dupl exers. A
di pl exer' ion is to connect multiple operating bands [nto one, comon
a1 bnal- - padhO Gbsarese R inker B et e HEof e St By PHeRs R HIRAIRGES 7 and
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capacitors needed to connect the cellular and subsystens” to a common
ant enna naind).thg 8@2mja Wik bk epnaebiahtoatesGPS subsystenb od ilremiobdd ewrsystemEi gur e 2
is that digtortion,. when usjng.the nohile subsystem is mnimnzed, gnd
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mat ching network. In the i1Tlustrative enbodi nent of Figure 3, the antenna
mat chi ng rsebsysteln 25 fos approkiatelynwondk secomti ore Eswi(typicallSPSFersuptinghmbBile The
antenna matc inﬁ) E@t%k serves to shift the antenna match frequency

bet ween c&PFEMa? 4 LEps- subsystens. The antenna matching network 15

i ncl udes 306333ahiy ethe! BRI ihvéRiohhRes beenOteseriB&P Goebim Gvith rbRfenBBRI6N NY
requirenments) connected in series with the SPST switch 13 to ground and the
di pl exer s pafticalad emdodiTiept fort eparticniat epnlivgtionst Whede Haying edinarnekilidesha seri es

reactive el.enent 2 connected he en. the diplexers 17..and .19 he
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reactive aﬁl{:lﬁﬁiﬁﬂﬁs and ERIbSARRGRS MEMHin ithe GOdpREGERDL.] NFeTheimpid,t thet fi€seant enna
to ground. [0029] In Figure 3, the shunt reactive matching elenent 1 and/or

3 i s di scomveatierds imat Limpkad o mseleyith KefSelpd rrsllulas tsubsyistems. s A rjagigtedf i n t he
signal Pat sy-srtg 1S %ngtb%hsef‘e%ﬁvagf a%:t?ﬁ%ted in accordance with the teachings of the present
invention.
[0034] It is therefore intended by the appended claims to cover any and all such
applications, modifications and embodiments within the scope of the present invention.

[0035] Accordingly,

WHAT IS CLAIMED IS:
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is closed in GPS node to shift the antenna match to the appropriate

frequency fromthe <cellular (or PCS) band. In the preferred enbodi nent, the
switch is a single pole, single throw (SPST) switch. [0030] The matching
networ ks used in 15, 17 and 19 may be of any design as required for a given
application without departing fromthegscope of the present teachings.

[0031] The switch 13a or 13b (Fig. 2) or 14 (Fig. 1) is actuated by a
conventional switch driver 24 in response to a signal froma central
processi ng uni €L8fM8ontroller 26. The switch driver 24 is adapted to

provi de el ectrical signals appropriate for the swtch 13a, 13b or 14. The
central processing unit 26 provides a phone/ GPS node control signal to the
switch 13a, 13b,Améantdrha\shairighgsterhifvrse 24th ahhateatnédniprisiigocessi ng unit al so
receives input fromand provides output to a user interface 28 and

communi cates wwth a nenory 30 and a display 32. 7 APRIL 2006 WD 03/ 047035

PCT/ US02/ 37332, fi/st [{dRBl nbRErREEHI tola QR AP t akes advantage of the fact
t hat phone operation and GPS reception do not occur at the sane tine.
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the GPS subsystem 22 for approximately one second or |less (typically)
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art and access to the present teachings will recognize additional

nodi fi cati ons, l i cations .and. enbodi nent ithin the.scope thereof. For
exanpl e, the p?‘e@lgqglnveﬁ?tm?eﬁffl?fﬁl il e&?’“lsiaﬁi ﬁré“tvjmn?tgoaggr%%ﬁ a%:’glpﬁ‘??d’c%el | ul ar
subsyst eMatof t¥ 8did SWictind saidasuenhe Wih idpedd@ S0l ARt tiv@hity actuated in
accordance with the teachings of the present

3. The invention of claim 1 wherein said second network provides an impedance

match to said switch and said antenna with respect to said second circuit.

4. The invention of claim 1 further including means for selectively actuating said
switch whereby said first network is coupled to said antenna in a first operational mode

and said second network is coupled to said antenna in a second operational mode.

5. The invention of claim 4 wherein said means for selectively actuating includes

a central processing unit.

6. The invention of claim 5 wherein said means for selectively actuating further

includes a switch driver.

7. The invention of claim 1 wherein said first circuit is a cellular or PCS

subsystem.



invention. [0034] It is therefore intended by the appended cl ai ns to TAFRIL 2006
any and all such applications, nodifications and enbodi nents within the
scope of the present invention. [0035] Accordingly, WHAT IS CLAIMED I S: 7
APRI L 2006 8 CLAIM5 1. An antenna sharing systemfor use with an antenna
conprising: a first matching network coupled to a first circuit; a second
mat chi ng network coupled to a second c®rcuit; and a swtch having a first
throw coupled to said first network, a second throw coupled to said second
network, and a pole coupled to said antenna. 2. The invention of claiml
wherei n said f§rBe inemien lef slagyildukersin spidpsapréworknipaa Aindustiveeapagitive ch and
said ante oM th respect to said first circuit. 3. The invention of claim1l
wherein sald second network provides an inpedance mtch to said switch and
said antenna with respect to said second circuit. 4. The invention of claim

1 further inclydjing neans for .selectivel ctuating.sai Switc er eby
Said tirst no ot BERRR drateines SEICiA RES Wi atR pfdudes sottsl rowhar S0
and sai d semedel BeweBH Kaill Fir§iodiRhR thnl Qréwidd 2 aBEANAddlordcnAsAeH b&Reémt | onal
node. 5. The invention of claim4 wherein said nmeans for selectively

act uat i ngsdihlrstthea and grenrd and aapewws befycermsaid figt thyoye andisaichfitsbpiradit. cl ai m 5
wherein said neans for selectively actuating further includes a switch
driver. 7. The invention of claim1l wherein said first circuit is a cellular
or PCS subsyst(eriihe invaiRRbh 0P 0@bBn 9 wherein said second circuit is a Global Positioning

System subsystem.

11. The invention of claim 10 wherein said second network includes a first
inductor connected between said second throw and ground and a second inductor
connected between said second throw and said second circuit.

12. The invention of claim 1 further including a user interface.

13. A GPS equipped cellular or PCS telephone system comprising:

an antenna;

a first matching network coupled to a cellular or PCS subsystem;

a second marching network coupled to a GPS subsystem;

a switch having a first throw coupled to said first network, a second throw

coupled to said second network, and a pole coupled to said antenna;

a central processing unit for selectively actuating said switch whereby said first
network is coupled to said antenna in a first operational mode and said second network is

coupled to said antenna in a second operational mode; and a user interface coupled to

said central processing unit.



8. The invention of claim7 wherein said first network is an 7 APRIL 2006
i nductive/capacitive network. 9. The invention of claim8 wherein said

first network includes a first inductor connected between said first

circuit and ground, a second inductor connected between said first throw

and ground and a capacitor between said first throw and said first circuit.
10. The invention of claim1 wherein 88 d second circuit is a G obal
Positioning System subsystem 11. The invention of claim 10 wherein said
second network includes a first inductor connected between said second

t hrow and ground and a second i nductor connected between said second throw

and sai d secongl, qihkGWentiod 8f clhike 18 RHRA%H Sd Fkst G ok prdvidds RAMmpadEnbli Ng a
user interface. 13. A GPS equi pped cellular or PCS tel ephone system

conpri si ngatch imsaithsweitiheand gaigiaptennaryith Faspest fretaidbrelutap apPed sebsysiemel | ul ar or
PCS subsystem a second marching network coupled to a GPS subsystem a
swtch having a first throw coupled to said first network, a second throw
coupl ed to sai th. SElonovenabmostk clamndi4a wieten caidplsednti onaabrk prdvédesaan a

central processin nit for selectively actuating said it wher.eby said
first ne%ﬁ?&‘cieé‘%é%hﬁl By %“Gtcgé‘ﬂ SAAPRITR 1 éespg‘?té? S"df)ﬁn%ﬁaigﬂ%ﬁm%e and
sai d secoggdielMydterhs coupled to said antenna in a second operational

node; and a user interface coupled to said central processing unit. 7 APRIL
2006 10 14. The invention of claim 13 wherein said first network provides an

col tutar or pb J1BE)RplaT ot S TSSO RRORERBE, RehGSIRERIRER § cecone

net wor k peamedes barveen niprldesiiaiar rabgkteim axbigthusdy 4 GBcoaddindwiter edtinedted Wit h

respect to said d qbal_ Positjonin st em supsystem
P between said %rst throw and grounéJ ands}'a/ capacitor bet%/veen said first throw and said

cellular or PCS subsystem.

17. The invention of claim 15 wherein said second network includes a first
inductor connected between said second throw and ground and a second inductor
connected between said second throw and said Global Positioning System subsystem.

18. An antenna sharing system for use with an antenna comprising:

a first matching network coupled to said antenna, said first matching network

including first and second reactive elements and a switch connected to said first element;

a second matching network coupled between said first matching network and a

first circuit;

a third matching network coupled between said first matching network and a

second circuit and
means for activating said switch.

19. An antenna sharing system for use with an antenna comprising:



16. The invention of claim15 wherein said first network includes a f77ABRIL 2006
i nductor connected between said cellular subsystem and ground, a second

i nductor connected between said first throw and ground and a capacitor
between said first throw and said cellular or PCS subsystem 17. The
invention of claim15 wherein said second network includes a first inductor
connected between said second throw ard ground and a second i nductor

connect ed between said second throw and said d obal Positioning System
subsystem 18. An antenna sharing systemfor use with an antenna conpri sing:
a first matching network coupled to said antenna, said first matching
networ k i ncl ugi £ - i nts and a switch connected
to said first 5e1Fvgﬁn%ﬁltﬂ;e%at%{e%ﬁez&%gghﬁﬁg{ons\éﬁv@r%g%’oupI ed between said first
mat ching network and a first circuit; a third matchi ng network coupl ed

bet ween said fiLst tchin twork and a second circuit .and, neans for
activating sai ﬁh%ﬂﬁq’ff’r _glegﬁegwpgﬁqiggg%g}afcﬁalggvyg pdp L EIrgHE h an
antenna conprising: 7 APRIL 2006 11 a swi tchable matching network coupled to
said antenna; a first diplexer coupled between said first matching network
and a first ci®cetond diplseerosriplidpheiwean i irs dnajehing ewtvaak dinlia secondit chi ng
net wor k aglgcﬁHﬁﬁgcond circuit and neans for activating said switch matching
net wor k. i e invention of claim19 wherein said matching network
includes first and second reactive circuits and a swtch. 21. The invention
of claim 19 wherei nf sai.d first di,tpgexer .is a cellular or PCS diplexer. 22.
The i nvention BFNSITa; 3eivatingsaidswitcl matrhing HYPTRi pl exer is a GPS di pl exer .

20. The invention of claim [9 wherein said matching network includes first and

second reactive circuits and a switch.

21. The invention of claim 19 wherein said first diplexer is a cellular or PCS

diplexer.

22. The invention of claim 21 wherein said second diplexer is a GPS diplexer.



