1 MOBI LE W RELESS COMMUNI CATI ONS DEVI CE COVPRI SI NG A  SATELLI TE POSI TI ONI NG
SYSTEM ANTENNA AND ELECTRI CALLY CONDUCTI VE DI RECTOR ELEMENT THEREFOR Fi el d
of the Invention [0001] The present invéntion relates to the field of
comuni cati ons devices, and, nore particularly, to nobile wreless

communi cations devices and related nethods. Background of the Invention

[ 0002] Cel lul ar conmuni cati ons systens continue to grow in popularity and
have becone an integral part of both personal and busi ness comuni cati ons.
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gl obal posi ijegidag system (GPS) devices, for exanple. One such device is
described in U S. Patent No. 6,857,016 to Mbtoyama et al., which is
directed to a conputer renote position reporting device which includes a

gl obal positioning system (GPS) receiver, nonitoring software and an
Internet access nodul e for trBaekgrpund of the Invention

[0002] Cellular communications systems continue to grow in popularity and
have become an integral part of both personal and business communications.
Cellular telephones allow users to place and receive voice calls most anywhere
they travel. Moreover, as cellular telephone technology has increased, so too
has the functionality of cellular devices. For example, many cellular devices
now incorporate personal digital assistant (PDA) features such as calendars,
address books, task lists, etc. Moreover, such multi-function devices may also
allow users to wirelessly send and receive electronic mail (email) messages and
access the Internet via a cellular network and/or a wireless local area network
(WLAN), for example.

[0003] Another feature which is being coupled with cellular communications
capabilities is satellite positioning. That is, certain devices now incorporaté
both cellular and satellite positioning devices, such as global positioning
system (GPS) devices, for example. One such device is described in U.S.
Patent No. 6,857,016 to Motoyama et al., which is directed to a computer
remote position reporting device which includes a global positioning system
(GPS) receiver, monitoring software and an Internet access module for tracking
and mapping a position of a mobile object. In one embodiment, the obtained

positions are collected, logged and communicated to a desired location by a




and mapping a position of a nobile object. In one enbodi nent, the obtained
positions are collected, |ogged and comrunicated to a desired |ocation by a
2 store-and-forward protocol (e.g., Inté&net e-mail) or a direct-connection
protocol (e.g., file transfer protocol (FTP)) via a wireless cellular
transceiver. [0004] As the functionality of cellular conmunications
devices continues to increase, so too does the demand for smaller devices
whi ch are easier and nore convenient for users to carry. As such,
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di scl oses aafeJpteelyismadl 488 F antenna (FI FA) which includes an L- shaped
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di sposed  posijtioning antennas. An antenna arrangement for a GPS signal processing
device 1s disclosed in U.S. Patent No. 6,720,923 to Hayward et al. in which an
antenna member is mounted on a circuit board. The antenna member includes
first, second, and third surfaces. The third surface adjoins the first and second
surfaces. The first, second and third surfaces define a cavity within which is
disposed dielectric material. At least one conductive connector comprising first
and second ends is in communication with the antenna member first surface,
and an amplifier is in communication with each conductive connector second
end. |
[0006] Another example is set forth in PCT publication no. WO 02/29988 Al,
which discloses a folded inverted F antenna (FIFA) which includes an L-
shaped receiving element having a first planar portion and a second planar
portion connected along a fold edge. A printed circuit board (PCB) is disposed
perpendicular to the second planar portion forming a PCB ground plane. The
FIFA includes a second ground plane disposed below and in parallel with the
second planar portion. Shorting conductors couple the receiving element to the
PCB and the second ground plane, and a receive conductor couples a receiver

circuit to the receiving element. The FIFA is for use in a wireless




per pendi cul ar to the second planar portion formng a PCB ground plane. The
FI FA i ncl udes a second ground pl ane di sposed below and in parallel with the
second pl anar portion. Shorting conducteérs couple the receiving elenent to
the PCB and the second ground plane, and a receive conductor couples a
receiver circuit to the receiving elenent. The FIFAis for use in a

W rel ess 3 comruni cations device, such as a cellular phone, for receiving
position signals froma GPS satellite. [0007] Despite the availability of

ch GPS antenna configuration ot her S, antenna configurations nay be
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direction o { - optimzing GPS satellite signal reception, for
exanpl e. B“ﬁgﬁ{‘%g’:sf?fsl;e{;cﬁi%ég of the Drawings [0008] FIG 1 is a schematic

bl ock di agr ppo0T] Daspebileervwilabiles of sGSHTPS SN SordRNr-&forisNotes GIrgance
with the present invention. [0009] FIG 2 is a schematic bl ock di agram of
an al t er nat antenhadomemirandng may heodssirablel whichsse odatively canipant vehwstitle of

FIG 1. [0010] .FI .3 is a schematic perspective vjew of a PCB and_ antenna
ar r angenent PYQyidg E‘%smdr@agsélr%rﬁw Hipinghior gplingigings GEp satellitersegnel] Fic 4
is a schemaj] i m of the wi rel ess communications device of FIG
1 illustrat %éﬁ%p{sﬂé@;ﬁéﬂg%{%%%si tioning information display features thereof.
[0012] FIG 5 is a schematic perspective view of an alternate enbodi nent of
a PCB and antenna arrangenent for the wirel ess comruni cati ons devi ce of
FIG 1. [0013] FIG 6 is aBsiefi®rstiiptionasfikthdiDwgivimesf an exenpl ary nobile
W rel ess

[0008] FIG. 1 is a schematic block diagram of a mobile wireless
communications device in accordance with the present invention.

[0009] FIG. 2 is a schematic block diagram of an alternate embodiment of the
mobile wireless communication device of FIG. 1.

[0010] FIG. 3 is a schematic perspective view of a PCB and antenna
arrangement for the wireless communications device of FIG. 1.

[0011] FIG. 4 is a schematic block diagram of the wireless communications
device of FIG. 1 illustrating satellite positioning information display features
thereof.

[0012]FIG. 5 is a schematic perspective view of .an alternate embodiment of a
PCB and antenna arrangement for the wireless communications device of FIG.
1.

[0013]FIG. 6 is a schematic block diagram of an exemplary mobile wireless
communications device arrangement for use with the present invention.
[0014] FIG. 7 is a schematic diagram of a prior art monopole antenna.
[0015]FIG. 8 is a schematic diagram of a monopole antenna and associated
electrically conductive director element in accordance with the present
invention used for a performance test comparison with respect to the prior art

antenna of FIG. 7.




conmmuni cati ons device arrangenent for use with the present invention.
[0014] FIG 7 is a schematic diagramof a prior art nonopol e antenna.
[0015] FIG 8 is a schematic diagram of 4a nonopol e antenna and associ at ed
electrically conductive director elenent in accordance with the present

I nvention used for a performance test conparison with respect to the prior
art antenna of FIG 7. 4 Detailed Description of the Preferred Enbodi nents
[0016] In view of the foregoing background, it is therefore an object of

the present inventign t_ PILOV de a b| le W reI S com‘rum cations device
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are provi deﬁré@&nﬁnﬂ'@l&hérﬁtd’\pﬂo@ﬁ@sénﬁMWrél%Eé SN BnABYd#®ns wgme may include
an antenna and at |east one electrically conductive director therefor.

More parti cilcudipg sateitopositmnmg eipdilittesnwithieohtndsateblytei sipdalde a
portabl e housin and at | east one wirel ess transceiver carried by the
portabl e hEfsPHEN chaacisristicennd Ff‘éaﬁﬁéﬂﬁth@ﬁﬁi .ng signal receiver carried by
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carried by the portable hous apart relation fromthe antenna
and i nduct i wéligh naypheldde Iaﬁraﬁt@nfamnd dlileaze bha gleatrivadin qpadtuetive dinestoof . That
I's, the director el ement](%1 advant ageous|y directs or shapes the beam

pattern of theselantldorape Cﬁhﬂlﬂ dlec erveigeless eaminpaicstigna mayeselidedn, and

further | pr ov ntenna .e
may furthe pgrta e()lIS{Irl%, gn at least one W1refess (t:ransce¥ver carried by the portable

housing, and a satellite positioning signal receiver carried by the portable
housing. The antenna may also be carried by the portable housing and
connected to the satellite positioning signal receiver. Further, the at least one
electrically conductive director element may be carried by the portable housing
in spaced apart relation from the antenna and inductively coupled thereto for
directing a beam pattern thereof. That is, the director element(s)
advantageously directs or shapes the beam pattern of the antenna to provide
desired satellite signal reception, and may further provide improved antenna
efficiency.

[0018] The mobile wireless communications device may further include a
printed circuit board (PCB) carried by the portable housing, and the antenna
and the PCB may be relatively positioned so that the PCB further directs the
beam pattern of the antenna. For example, the antenna may include one or
more electrically conductive traces on the PCB, and the PCB may be
positioned to provide a reflector for directing the antenna beam pattern
skyward for improved satellite positioning signal reception performance. In one
embodiment, the a dielectric extension may extend outwardly from the PCB,
and the antenna may be carried by the dielectric extension. The electrically

conductive director element(s) may also be carried by the dielectric extension.




[0018] The nobile w rel ess communi cati ons device may further include a
printed circuit board (PCB) carried by the portable housing, and the
antenna and the PCB may be relatively positioned so that the PCB further
directs the beampattern of the antenna. For exanple, the antenna nmay

I nclude one or nore electrically conductive traces on the PCB, and the PCB
may be positioned to provide a reflector for directing the antenna beam
pattern skyward for inproved satellite positioning signal reception
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may |nclude h8usiR@l r of parallel, spaced apart electrlcally conductive
di rector elenent for exanple. The device may further include a

control I er §E020] fﬂielayldabeorm)eltéa@ioellymnahagzaadnebaMeﬁieﬁdniag ihtladsatel lite
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making a mﬁbﬁﬁnﬁ“&ﬁ& lcBfidected to the satellite positioning signal receiver, and a display
carried by the portable housing and cooperating with the controller for
displaying satellite positioning information. By way of example, the antenna
may be an inverted F antenna or a monopole antenna.
[0021] A method aspect of the invention is for making a mobile wireless
communications device, such as the one described briefly above. The method
may include positioning a satellite positioning signal receiver and at least one
wireless transceiver in a portable housing, and connecting an antenna carried
by the portable housing to the satellite positioning signal receiver. Further, at
least one electrically conductive director element may be positioned in spaced
apart relation from the antenna to be inductively coupled thereto for directing a
beam pattern thereof.
[0022] The present invention will now be described more fully hereinafter with
reference to the accompanying drawings, in which preferred embodiments of
the invention are shown. This invention may, however, be embodied in many
different forms and should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that this disclosure

will be thorough and complete, and will fully convey the scope of the invention




communi cati ons device, such as the one described briefly above. The net hod
may i nclude positioning a satellite positioning signal receiver and at

| east one wireless transceiver in a poftable housing, and connecting an
antenna carried by the portable housing to the satellite positioning
signal receiver. Further, at [|east one electrically conductive director

el ement may be positioned in spaced apart relation fromthe antenna to be
i nductively coupled thereto for directing a bean1pattern t hereof. [0022]
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exanple illustrated in 2, a cellular transcerver cooperates with

a cellul ar 24t eiancbsd' stettmm@rﬂﬁinwh&ﬂm&hemmwe&dlhioaverrfet vhariky 024’ via a
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and wireless LAN/PAN transceivers may be included, as will be appreciated by
those skilled in the art.
[0024] The device 20 further illustratively includes a satellite positioning signal
receiver 26 carried by the portable housing. By way of example, the satellite
positioning signal receiver 26 may be a GPS receiver, although receivers
compatible with other satellite positioning systems such as Galileo, for
example, may also be used. An antenna 27 is also carried by the portable
housing 21 and is connected to the satellite positioning signal receiver 26 for
receiving positioning signals from GPS satellites 28, as will be appreciated by
those skilled in the art. It should be noted that in some embodiments the
antenna 27 may also be connected to the wireless transceiver(s) 22 and used for
communicating over a wireless network(s) as well, as will be appreciated by
thoée skilled in the art.
[0025] Further, the device 20 also illustratively includes one or more
electrically conductive director elements 29 carried by the portable housing 21
in spaced apart relation from the satellite positioning system antenna 27 and
inductively coupled thereto for directing a beam pattern thereof. That is, the

director element(s) 29 advantageously directs or shapes the beam pattern of the




those skilled in the art. [0024] The device 20 further illustratively

I ncl udes a satellite positioning signal receiver 26 carried by the
portabl e housing. By way of exanple, thé satellite positioning signal
receiver 26 may be a GPS receiver, although receivers conpatible with
other satellite positioning systenms such as Galileo, for exanple, may al so
be used. An antenna 27 is also carried by the portable housing 21 and is
connected to the satellite positioning signal receiver 26 for receiving

positioning signa romGPS satel ljtes be appreciated by
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also illustratively includes one or nore electrically conducti ve director
el enents 29[0R6] Terhihy ndheadulitidmdllyetdBIGS. Myaritl4, the melbidedireast rel ation
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t he nobil e %rr«ﬂm@&)f1ﬁusmatmmathe@m&erﬁ@\axﬁl&ﬂlermewatrheélatmellyude a print ed
circuit board (PCB) 30 carried by the portable housing 21. In the

i || ust r at edpesHene ﬂMiﬁhéPCEhﬁ@ﬂﬁtﬂﬁegﬁéhQb@mhm@ﬁsﬂgﬂﬁﬂwﬂmﬁémﬂer 26 is
B 8%, 3 T A S Bl il 2 AT ™™
further dirgekfind BSmPRIAHPAPLif] BlcuttGeRBAESH S upper surface of the PCB
30. Furthermore, a pair of electrically conductive parallel spaced-apart traces
provide directors 29a, 29b for the antenna 23.
[0027] The device 20 further illustratively includes a controller 31 carried by
the portable housing 21 and connected to the satellite positioning signal
receiver 26, and a display 32 carried by the portable housing and cooperating
with the controller for displaying satellite positioning information. By way of
example, the controller 31 may include a microprocessor and associated
circuitry/memory, and the display 32 may be a liquid crystal display (LCD),
although other suitable components or displays may also be used. While not
shown in FIG. 4, the controller 31 may be carried by the PCB 30, as will be
appreciated by those skilled in the art. It should be noted that those components
which are within the portable housing and not externally viewable are shown
with dashed lines for clarity of illustration in FIG. 4.
[0028] When using the GPS function of the device 20 a user may hold the
device in an operating position in which the display 32 is viewable to the user.
In the exemplary embodiment, the controller 31 executes a mapping program
which translates the positioning data received from the satellite positioning

signal receiver 26 into location coordinates which are displayed at a




More particularly, in the illustrated enbodi nent the antenna 23 is a
nonopol e antenna conprising a printed circuit el enment on an upper surface
of the PCB 30. Furthernore, a pair of @ ectrically conductive parallel
spaced-apart traces provide directors 29a, 29b for the antenna 23. 100271
The device 20 further illustratively includes a controller 31 carried by
the portabl e housing 21 and connected to the satellite positioning signal
receiver 26, and a display 32 carried by the portable housing and

cooperating wth the controller for displayi satel it osi tionin
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not only he
antennas 70, 80 were mounted adjacent the top end of a mobile phone circuit

board for testing, similar to the configuration illustrated in FIG. 5. The first
antenna 70 was designed to provide peak gain over the frequencies of interest.
However, as will be appreciated by those skilled in the art, inductively coupling
the director element 81 to the first antenna 70 would change the characteristics
of the antenna such that it would no longer provide peak gain over the same
frequencies. Thus, to provide a meaningful comparison, the second antenna 80
was designed such that when the director element 81 was coupled thereto, its
peak gain would also occur over the same frequencies as the first antenna 70
without a director element. With the director element 81 inductively coupled to
the second antenna 80, the second antenna provided better than a 1 dB
improvement in average gain with respect to the first antenna 70 at three

different test frequencies, as summarized in Table 1, below.
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MHZ




di rect/shape the beam pattern in the desired direction, they may al so
provide inproved antenna efficiency. [00291 By way of exanple, the

per f ormance of a first nonopole antenna®70 (FIG 7) without a director

el ement was conpared with that of a second nonopole antenna 80 having an
el ectrically conductive director elenent 81 inductively coupled thereto,
as shown in FIG 8. Both of the first and second antennas 70, 80 were

nount ed adj acent the top end of a nobile phone Ci rcuit board for testing,
simlar to fionr at Ml ustratedin The first ant a a 70
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gai n over { sanme frequencies| Thus, to propvide a neaningful conpar|i son,
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was coupled thereto, its peak gain would al so occur over the sane
frequencies as the first antenna 70 iﬁBPQPt a director element. Wth the
director elenent 81 inductively coupl 8 t he second antenna 80, the
second antenna provided better than a | dB inprovenent I n average gain
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from the PCB 30°, and the antenna 23’ and electrically conductive director
element 29’ are carried on an upper surface of the dielectric extension. In the
exemplary embodiment, the antenna 23’ is a printed inverted I antenna,
although other antenna configurations than those shown herein may also be
used. The director element 29” may also be a printed conductive trace or traces
on the dielectric extension 33°.
[0031] The dielectric extension 33’ and antenna 23’ may advantageously be
positioned adjacent an upper portion or top of the portable housing 21 using
this configuration. This configuration also advantageously directs or shapes the
beam pattern skyward when a user holds the device 20 so that he can see the
display 32, as will be appreciated by those skilled in the art. Moreover, this
allows the cellular (or other wireless) antenna 23 to be carried adjacent the
bottom portion of the portable housing 21, as schematically iltustrated in FIG.
2. This not only provides for reduced interference between the two antennas,
but it may also help with specific absorption ratio (SAR) compliance by
moving the cellular antenna 23 further away from a user’s brain when he places
the input audio transducer of the device 20 (not shown) adjacent his ear, as will
also be appreciated by those skilled in the art.
[0032] A method aspect of the invention is for making the mobile wircless

communications device 20 and may include positioning a satellite positioning

signal receiver 26 and at least one wireless transceiver 22 in a portable housing




Gai n of Second Antenna-2.96706 dB-2.94389 dB-3.13042 dB 80 Wth Director

El enent 81 Table 1 [0030] In accordance with an alternate enbodi nent now
described with reference to FIG 5, a #dPelectric extension 33
illustratively extends outwardly fromthe PCB 30', and the antenna 23" and
el ectrically conductive director elenent 29' are carried on an upper
surface of the dielectric extension. In the exenplary enbodi nent, the
antenna 23' is a printed inverted F antenna, although other antenna

configuratigns than those shown herein al so be  wused. The director
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appreci ated by those skilled in the art. Mreover, this allows the

cel lul ar (oﬁlréﬁﬁé‘bow-r el ess) antenna 23 to be carried adjacent the bottom
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devices may alternatively be utilized. A processing device 1800 is contained
within the housing 1200 and is coupled between the keyboard 1400 and the
display 1600. The processing device 1800 controls the operation of the display
1600, as well as the overall operation of the mobile device 1000, in response to
actuation of keys on the keyboard 1400 by the user.
[0034] The housing 1200 may be elongated vertically, or may take on other
sizes and shapes (including clamshell housing structures). The keyboard may
include a mode selection key, or other hardware or software for switching
between text entry and telephony entry.
[0035] In addition to the processing device 1800, other parts of the mobile
device 1000 are shown schematically in FIG. 6. These include a
communications subsystem 1001; a short-range communications subsystem
1020; the keyboard 1400 and the display 1600, along with other input/output
devices 1060, 1080, 1100 and 1120; as well as memory devices 1160, 1180 and
various other device subsystems 1201. The mobile device 1000 is preferably a
two-way RF communications device having voice and data communications
capabilities. In addition, the mobile device 1000 preferably has the capability to

communicate with other computer systems via the Internet.




signal receiver 26 and at |east one wireless transceiver 22 in a portable
housing 10 21, and connecting an antenna 27 carried by the portable housing
to the satellite positioning signal rek®iver. Further, at |east one

el ectrically conductive director elenment 29 is positioned in spaced apart
relation fromthe antenna 27 and inductively coupled thereto for directing
a beam pattern thereof, as discussed further above. [0033] Additional
features and conponents of a nobile wireless comrmunication device in

accordance w he present invention will_ _be_ further. unpders . with
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t he housing 1200 and is coupl ed between the keyboard 1400 and fhe display
1600. The p(ROMsinrmgMiarsweagdeomenntlinaldditidne spgematafivaref spehHicdsptay
1600, as well as the overalléE operation of the_ npbile device 1000, in
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text entry and tel éphony entry. [O n addition to the processing device

1800, ot her [(#37] Thebrddessimphicvice 1800, deaddifion as &s porutingalyermii cal ly in
FIG 6. These include a communications subsystem 1001; a short-range
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operations, such as data and voice communications 1300A and 1300B, may be
installed on the device 1000 during manufacture. In addition, a personal
information manager (PIM) application may be installed during manufacture.
The PIM is preferably capable of organizing and managing data items, such as
e-mail, calendar events, voice mails, appointments, and task items. The PIM
application is also preferably capable of sending and receiving data items via a
wireless network 1401. Preferably, the PIM data items are seamiessly
integrated, synchronized and updated via the wireless network 1401 with the
device user's corresponding data items stored or associated with a host
computer system.
{0038] Communication functions, including data and voice communications,
are performed through the communications subsystem 1001, and possibly
through the short-range communications subsystem. The communications
subsystem 1001 includes a receiver 1500, a transmitter 1520, and one or more
antennas 1549 and 1560. In addition, the communications subsystem 1001 also
includes a processing module, such as a digital signal processor (DSP) 1580,
and local oscillators (L.Os) 1601. The specific design and implementation of the
communications subsystem 1001 is dependent upon the communications

network in which the mobile device 1000 is intended to operate. For example, a




various other device subsystens 1201. The nobile device 1000 is preferably
a two-way RF communi cati ons device having voi ce and data communi cati ons
capabilities. In addition, the nobile dé¥ice 1000 preferably has the
capability to comrunicate with other conputer systens via the Internet. 11
[ 0036] Operating system software executed by the processing device 1800 is
preferably stored in a persistent store, such as the flash nmenory 1160, but
may be stored in other types of nenory devices, such as a read only nenory

(ROM or simlar storage elenent. In addition, system software,. specific
devi ce appm0@§ﬁ mice H003aay anglyds a spmmygicaons &l%ﬁ%mﬂ)ﬂ%dﬁea&wﬁmo a
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however, network access is associated with a subscriber or user of a device. A
GPRS device therefore requires a subscriber identity module, commonly
referred to as a SIM card, in order to operate on a GPRS network.

[0040] When required network registration or activation procedures have been
completed, the mobile device 1000 may send and receive communications
signals over the communication network 1401. Signals received from the
communications network 1401 by the antenna 1540 are routed to the receiver
1500, which provides for signal amplification, frequency down conversion,
filtering, channel selection, etc., and may also provide analog to digital
conversion. Analog-to-digital conversion of the received signal allows the DSP
1580 to perform more complex communications functions, such as
demodulation and decoding. In a similar manner, signals to be transmitted to
the network 1401 are processed (e.g. modulated and encoded) by the DSP 1580
and are then provided to the transmitter 1520 for digital to analog conversion,
frequency up conversion, filtering, amplification and transmission to the
communication network 1401 (or networks) via the antenna 1560.

[0041] In addition to processing communications signals, the DSP 1580
provides for control of the receiver 1500 and the transmitter 1520. For

example, gains applied to communications signals in the receiver 1500 and




are perforned through the comruni cations subsystem 1001, and possibly

t hrough the short-range conmuni cati ons subsystem The conmuni cati ons
subsystem 1001 i ncludes a receiver 150013a transmitter 1520, and one or
nore antennas 1540 and 1560. In addition, the conmunications subsystem
1001 also includes a processing nodule, such as a digital signal processor
(DSP) 1580, and local oscillators (LGCs) 1601. The specific design and

i npl ementation of the comrunications subsystem 1001 i s dependent upon the

i cati t in which th bil e devi 1000 i.s intended to
oper ate. - Fotraasaiisr 4328 md Hepfanebal, raurallasbfalEh Aepalc S8k RAAcat i ons
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are routed §RekBmyoREEUYG items may then be transmitted over the communications
network 1401 via the communications subsystem 1001.
[0043] In a voice communications mode, overall operation of the device is
substantially similar to the data communications mode, except that received
signals are output to a speaker 1100, and signals for transmission are generated
by a microphone 1120. Alternative voice or audio I/O subsystems, such as a
voice message recording subsystem, may also be implemented on the device
1000. In addition, the display 1600 may also be utilized in voice
communications mode, for example to display the identity of a calling party,
the duration of a voice call, or other voice call related information.
[0044] The short-range communications subsystem enables communication
between the mobile device 1000 and other proximate systems or devices, which
need not necessafily be similar devices. For example, the short-range
communications subsystem may include an infrared device and associated
circuits and components, or a Bluetooth communications module to provide for
communication with similarly-enabled systems and devices.
[0045] Many modifications and other embodiments of the invention will come
to the mind of one skilled in the art having the benefit of the teachings

presented in the foregoing descriptions and the associated drawings. Therefore,




1500, which provides for signal anplification, frequency down conversion,
filtering, channel selection, etc., and may al so provide analog to digital
conversion. Anal og-to-digital conversiohof the received signal allows the
DSP 1580 to perform nore conpl ex communi cations functions, such as
denodul ati on and decoding. In a simlar manner, signals to be transmtted
to the network 1401 are processed (e.g. nodul ated and encoded) by the DSP
1580 and are then provided to the transmtter 1520 for digital to anal og

conversion, ., .frequenc onversion, filteri.n mplification and

Cranem o oft 1 prdsstool R AR AT i seiab ke e ot B he pnaey v ia ¢ ne
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1520. For expéRictudddipiviihiroielscage bPtHeolppenis@tiagns. signals in the receiver
1500 and 13 transmtter 1520 may be adaptively controlled through automatic
gain control algorithnms inplenented in the DSP 1580. [0042] In a data
comuni cati ons node, a received signal, such as a text nessage or web page
downl oad, is processed by the conmunications subsystem 1001 and is input
to the processing device 1800. The received signal is then further
processed by the processing device 1800 for an output to the display 1600,
or alternatively to sone other auxiliary I/O device 1060. A device user
may al so conpose data itens, such as e-mail nessages, using the keyboard
1400 and/or sone other auxiliary I/O device 1060, such as a touchpad, a
rocker switch, a thunb-wheel, or sone other type of input device. The
conposed data itenms may then be transmitted over the comuni cations

network 1401 via the comruni cations subsystem 1001. [0043] In a voice
communi cations node, overall operation of the device is




substantially simlar to the data conmunicati ons node, except that received
signals are output to a speaker 1100, and signals for transm ssion are
generated by a microphone 1120. AlternaPive voice or audio I/0O subsystens,
such as a voice nessage recordi ng subsystem may al so be inplenented on
the device 1000. In addition, the display 1600 may al so be utilized in

voi ce commruni cations node, for exanple to display the identity of a
calling party, the duration of a voice call, or other voice call related

i nformation. [0044] The short- bsyst em enabl es
communi cati on between the 'fqgggﬁﬁgggfggghh&ﬁf5§# proxi mate systens
or devices, which need not necessarily be simlar deV|ces. For exanpl e,

t he short-range conmunications subsystem may include an infrared device
and associated circuilts anpdmeBEWiedbss c&ﬁnﬁnﬁaﬁ@h@@éﬁcé@mﬁsﬁ@' ons
nodul e to provide for comunication with simlarly-enabled Systens and
devi ces. [0045] Many apditableaidusig;and ot her enbodi ments of the invention

will come to the m nd of one ski|J]led in the art havi n% t he benefit of the
teachings presented PhleeHeoncoVEglsshiaguseysrparmabyrydmestabishusitgd

drawi ngs. Therefore, od that. the in gt to be
limted to the specifi gaj[ei%djcﬁgﬁ@%ﬂ@g %gggf@gglg}er sHG© ﬁf?a’ts%‘gaf"?f?@ﬁu ons and
enbodi ment spghfinbNt ended to be included within the scope of the appended
clainms. 15 THAT WHICH IS CLAIMED IS: 1. A nobile wreless conmunications
devi ce conprising: aapanteminheatriadbygaidgiorfabbshosit: wid edbasetdd tonaddki ver
carried by said portable housing; 2 a satellite positioning signal receiver
carried by &#HpHitpppsitioning signal receiver; and

at least one electrically conductive director ¢lement carried by

said portable housing in spaced apart relation from said antenna and

inductively coupled thereto for directing a beam pattern thereof.

2. The mobile wireless communications device of Claim 1
further comprising a printed circuit board (PCB) carried by said portable
housing; and wherein said antenna and said PCB are relatively positioned so

that said PCB further directs the beam pattern of said antenna.

3. The mobile wireless communications device of Claim 2
wherein said antenna comprises at least one electrically conductive trace on

said PCB.

4, The mobile wireless communications device of Claim 1
further comprising a printed circuit board (PCB) carried by said portable
housing and a dielectric extension extending outwardly from said PCB, and

wherein said antenna is carried by said dielectric extension.




housi ng; an antenna carried by said portable housing and connected to said
satellite positioning signal receiver; and at | east one electrically
conductive director elenent carried by 18aid portable housing in spaced
apart relation fromsaid antenna and inductively coupled thereto for
directing a beampattern thereof. 2. The nobile w rel ess communi cations
device of Claiml1l further conprising a printed circuit board (PCB) carried
by said portable housing and mherein said antenna and said PCB are

relatively positioned.s further .direct the attern of
said antenna. 3. The ?IDbI I EH ‘é”rE pngamicaong devics rléug'm 2
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said P e Wreless-comruni ca 1 ons

further conpy isgiddicRciid &itegkieh.r cuit board (PCB) carried by said portable
housi ng and a dielectric extension extending outwardly from said PCB, and

wherein said antenna is carried by said dlelectrlc extension. 16 5. The

nmobi |l e wirel ess conmmuni cat | ew ce of Claim4 wherein sajd at | east one
electrically conductiVe di Ig 1]9 wigless F@W%C%Wﬁ@éﬂceﬁ@éﬂa 1
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portable housing. 7. le wreless co tions deV| e of Cdaim1l
housing.

7. The mobile wireless communications device of Claim 1
wherein said at least one wireless transceiver comprises a cellular transceiver,
and further comprising a cellular antenna carried by said portable housing and

connected to said cellular transceiver.

8. The mobile wireless communications device of Claim 1
wherein said at least one electrically conductive director element comprises a

pair of parallel, spaced apart electrically conductive director elements.

9. The mobile wireless communications device of Claim 1
{urther comprising a controller carried by said portable housing and connected
to said satellite positioning signal receiver, and a display carried by said
portable housing and cooperating with said controller for displaying satellite

positioning information.

10.  The mobile wireless communications device of Claim 1

wherein said antenna comprises an inverted F antenna.

11. The mobile wireless communications device of Claim 1

wherein said antenna comprises a monopole antenna.




wherein said at | east one wireless transceiver conprises a cellular
transceiver, and further conprising a cellular antenna carried by said-
portabl e housing and connected to saidléellular transceiver. 8. The nobile
wi rel ess communi cations device of Claiml wherein said at | east one
electrically conductive director elenent conprises a pair of parallel,
spaced apart electrically conductive director elenents. 9. The nobile

wi rel ess communi cations device of Claiml1 further conprising a controller
carried by said portable housing and connected to said satellite
positioning signal receiver, and a display carried by said portable

housi ng and cooperati W t,h i r.f.0 i spl.ayvi i.te
positioning informati (rl;% 1%‘. m%ﬁlg%n@gﬁgek%\# rgenil(gebslge ‘%g%f}ues%é@?fa%ﬁéﬁ@ggi ce of
G aim 1 whefgiibe eaipraHgenna conprises an inverted F antenna. 11. The

nmobi |l e wi rel ess comuni cati ons device of Caim1 wherein said antenna
conprises a nonopol e posidonmg dlSatdlbite positibhing sigial vedcivey andabéedseone r el ess
comuni cations_ device conprising: positioning a satellite positioning

si gnal r ecemiwelessitangeeivenista pergablaihousiags transceiver in a portable

housi ng; connecting an _antenna carried by e .portabl.e,housi 0 the
catel I e positi on ngcefthedReAnaa e catied BELRE pofhE nashels e
el ectricall deves di in spaced apart relation fromthe
antenna to %aetggﬁggg%lihég}r% %%%ﬁg%&#%rﬁggo for directing a beam pattern
thereof. 13. The net hpdsiobnidpaitieds? oht kldvaricalBngundactige diysttot eleintegt dn

spaced apart relation from the antenna to be inductively coupled thereto for

directing a beam pattern thereof.

13.  The method of Claim 12 further comprising positioning a
printed circuit board (PCB) in the portable housing, and positioning the antenna
relative to the PCB so that the PCB further directs the beam pattern of the

antenna.

14.  The method of Claim 13 wherein positioning the antenna

comprises forming at least one electrically conductive trace on the PCB.

15.  The method of Claim 12 further comprising positioning a
printed circuit board (PCB) with a dielectric extension extending outwardly
therefrom in the housing, and further comprising positioning the antenna on the

dielectric extension.

16.  The method of Claim 15 wherein positioning the at least
one electrically conductive director element comprises positioning the at least

one electrically conductive director element on the dielectric extension.




printed circuit board (PCB) in the portable housing, and positioning the
antenna relative to the PCB so that the PCB further directs the beam
pattern of the antenna. 14. The nmet hodl®f C aim 13 wherein positioning the
antenna conprises formng at |east one electrically conductive trace on
the PCB. 15. The nethod of Caim12 further conprising positioning a
printed circuit board (PCB) with a dielectric extension extending outwardly
therefromin the housing, and further conprising positioning the antenna on

the dielectric extension._16. The thod of aim 15 wherein positioning
the at least one el ekfrickhe ?‘eé]éﬁfh Hajm H@F"Séff‘d?ﬂéqﬁ 13@8]4‘5?‘1%%1@%
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portabl e hopsbag, E&ﬁﬁcerﬁ@hé’ﬁﬁﬁérﬂ&hbh%tﬁ@ oﬁaﬂl@%ﬁmﬁg”' on, and further
conprising positioning the "‘antenna adjacent the uppér portion of the

portabl e housing. 18. The nethod of Caim1l2 wherein the at | east one
Wi rel ess transceiver corrprl ses a cellular transceiver, and further
conpri si ng positioningd a the rrmtbmd ghtdainnl? wher@npm pilgpst aneURIrelgsand
connecting the cellular antenn Nt the.cellu ‘ill1 transcei ver
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positioning signal recelver, ositronin ay in the portable
housi ng foﬂlemmﬁrafamgelwﬂ_h the controller for di spl aying satellite

positioning informtion.

19.  The method of Claim 12 further comprising positioning a
controller in the portable housing and connecting the controller to the satellite
positioning signal receiver, and a positioning a display in the portable housing
for cooperating with the controller for displaying satellite positioning

information.




