1 MBI LE W RELESS COVMUNI CATI ONS DEVI CE COVPRI SI NG A SATELLI TE PCOSI TI ONI NG
SYSTEM ANTENNA AND ELECTRI CALLY CONDUCTI YE DI RECTOR ELEMENT THEREFOR

Field of the Invention [0001] The present invention 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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features such as cal endars, address books, task lists, etc. Mreover, such
mul ti-function devices may al so E[ISM/users to wrelessly send and receive
electronic mail (email) nessages L \d nternet via a ceI{uIar]
net wor k and/ ' l. L. ar et wor A for_exanpl e. [0003
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incorporate both cellular and satellite positioning devices, such as

gl obal positinmthods. system (GPS) devices, for exanple. (One such device is
described in U S. Patent No. 6,857,016 to Mtoyama et al., which is
directed to a conputer renote position reporting device which includes a

gl obal positioning system (GP ecei ver . ..nmonitorjng software and an
Internet access nodule for tra round of the nvention

[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
néw 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 co lcated to a desired location by a
2 store-and-forward protocol (e.g., Intetnet e-mail) or a

di rect-connection protocol (e.g., file transfer protocol (FTP)) via a

wi rel ess cellular transceiver. [0004] As the functionality of cellular
communi cati ons devices continues to increase, so too does the demand for
smal | er devi ces which are easier and nore convenient for users to carry.
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exanple is set farth in PCT publication no. WO 02/29988 Al, which

di scl oses a pg?lgﬁaeliyrﬁp%ql &d°F antenna (FI FA) which includes an L- shaped
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di sposed positioning antennas. An antenna arrangement for a GPS signal processing
device is 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 disp ied below and in parallel with the
second pl anar portion. Shorting conductors 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
wireless 3 comunications device, such as a cellular phone, for receiving
position signals froma GPS satellite. [0007] Despite the availability of
such GPS ant r r ' be
desi rabl o wh oA EC Y RO Sudlphs Toc i oB0hE TOFERNGhOROEH o83 Ry,
direction or feliap GRS kgelpeti m zing GPS satellite signal reception, for
exanple. Brief Description of the Drawings [0008] FIG 1 is a schenmatic

bl ock di agr af0@d7]desplie liee availebdity ofooindiR S atteoms coefigwations, athar@Rsce
with the present invention. [0009] FIG 2 is a schematic bl ock diagram of
an al ternat ea@m@mceﬁﬁgw@ﬂonﬁmay fesirajple ‘é’héglsﬂrééﬁhﬂﬁﬂb’a@@mhacﬂéfﬁ sl of

FIG 1. [0010] FlG 3| (o} etlv Vi ew and ntenna
arrangenent 67V lfiﬁéle%rer eé’é% ES%OEgﬁ?PBﬁ% ‘EfeQH fraizhe éIPéaS 108899 Fic 4
is a schemati.g, e?lﬂgﬁk 'eﬁgfr% jgof the wireless commnications device of FIG
1 illustrating te1 Ite sitioning information display features thereof.
[0012] FIG 5is a scherratl c perspective view of an alternate enbodi nent of -
a PCB and antenna arrangenent for the wi rel ess comruni cati ons devi ce of
FIG 1. [0013] FIG 6 is a BelfMescriptioncef theddrawings an exenpl ary nobil e
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 1s 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 a®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 ments [0016] In view of the foregoing background, it is therefore an
obj ect of the present,inyention .to prgvid nmobi. 12 W rel es
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the present prepeptinventian ¢o prexide adndbyileawivelisk eominnetiesisorsadovigy cat i ons
device which may include an _antenna and at |east one electrically

conduct i ve diRdudiag satehlsteasasitioning sapahititieuwithl gnhaneed seidilitesighakel ess
conmuni cat i ons i ncl ude.a. portabl e hoysing, and at | east one wreless
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director element may be carried by the portable housing in spaced apart
rel ation fromhickensytisohaeandaitemhacand/a lgast onplebetttibadhetanduotive direetetri ng a
beam pattern thereof. That Girllitlth director elenent(s) advantageously

directs or sHEESTtMorepariqhitnthe gotilkevisleshrampyiicasionganay glydes
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efficiency.
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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 nmay 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 include doupmig: of parallel, spaced apart electrically conductive
director elenents, for exanple. The device may further include a

control | er cdfB2@dlhsyatilnest poe ekiskrcalhoemidugtizadirconmettmenttmay helsdd 1 | it e
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meking a nobidoRsiter flde&shnected to the satellite positioning signal receiver, and a display
carricd 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 embediments 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 posit%oning signal receiver and at

| east one wreless transceiver in a portable 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 beam pattern thereof. [0022]
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and wireless LAN/PAN transcelvers 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
recelving 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
those 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 elemeﬁt(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, the Satellite posi tioni ng 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
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for communicating over a wreless network
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di scussed further bel ow 26] Turning now additionally to 3 and 4,
t he nobil e wiforetledty oﬁxblmmnmmmatﬂmmtdmwa 22 ad threepCBUB0 herrelatplelyde a print ed

circuit board (PCB). 30 carried by the_ portable housing 21. In the
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antenna comprising a printed circuit element on an 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



positioned so that the PCB further directs the beam pattern of the antenna.
More particularly, in the illustrated enbodi nent the antenna 23 is a
nonopol e antenna conprising a printed cifcuit element on an upper surface
of the PCB 30. Furthernore, 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

t he portabl e housing 21 and connected to the satellite positioning signal
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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.

156542 MHZ | 1575.42 MHZ 1585.42
MHZ




reception performance. The director elenents 29a, 29b not only help
direct/shape the beampattern in the desired direction, they nay al so
provi de inproved antenna efficiency. [00%91 By way of exanple, the
performance 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—thetqp e F—ar o} hone-ctrcu-t--board-tor-—testfing,
simlar to t ,IESI g&t?ﬁ’f“?ﬁ. T, ust?ﬁ?%@q@:ﬁﬁ G'%gdgﬂﬁleﬂi Hst- 1% R | 70
was desi gned WHhNe[likpstordalement n| over the frequencies of ilnterest.
However, as |Wdih of Seappd daitatnad by +h9CHGEBI | |ed-2.9438edRr t|, -3.081042 dBel|y
coupling thadwiecbiecer 8@ntnt8l to the first| antenna 70 woul d change|t he
characteristliggs of the antenna such that it uld no | onger provide peak
gai n over the—sanre—freguenctes—Fhus—to provide—areantngtul—econpar+son,
t he second antenna 80 was designed such that when the director el enent 81
was coupled thereto, its peak gain wo q)lgllso occur over the sane
frequencies as the first antenna 70 w out a director element. Wth the
director elenent 81 inductively coupled to the second antenna 80, the
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Gain of First Antenna 70 -4.06188 dB -4.20504 dB -4.51069 dB Wth
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element 29’ are carried on an upper surface of the dielectric extension. In the
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exemplary embodiment, the antenna 23 is a printed inverted F 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
posttioned 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 illustrated 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 wireless
communications device 20 and may include positioning a satellite positioning

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



80 Wth Director Element 81 Table 1 [0030] In accordance with an alternate
enbodi mnent now described with reference to FIG 5, a dielectric extension
33" illustratively extends outwardly frdf the PCB 30', and the antenna 23'
and electrically conductive director elenment 29' are carried on an upper
surface of the dielectric extension. In the exenplary enbodi ment, the
antenna 23' i.s a printed inverted F antenna, although other antenna
configurations than those shown herein may al so be wused. The director

I t 29 I b i nted duct i t he..
oL e 20 Y R R e o 2T B IS, Bl bR o R 5
23" may advarﬁ]c%ﬁﬁﬁﬂlgé giigﬁﬁl rde@ivel. IRARr 21858 Yhe Tbc‘tﬁér‘aﬁfy &ﬁfcﬁ#:ﬂ@e Arebp Of
t he portabl e "housin using thrs configuration. I"s confirguration al so

advant ageous|dleflent?d B pysitidirddn shiced dRencpaidrefronmsty Watshnaidamm] user
hol ds the device 20 so that he can see'the display 32, as wll be

appr eci at ed dpduttosdy stupleé thdretot foe daetting/bbeemepatterh tlsereaf], he discibeed
cel lul ar (orré%ger Wi rel ess) antenna 23 to be carried adjacent the bottom
portion of t &% Bt housing 21, as schematically illustrated in FIG

2. This not reduced. i nterf nce..he n.the two
antennas, . baPUFIPARINERR feffurd i FoapBheie B ARERBTMIERS o (Shm

conpl i ance byonfuhiatibh BetRt it hetordM& With4Be g%sEﬁﬁnv@H‘ﬁdn Wil BeFulher ' S
brain when he places the input audio transducer of the device 20 (not
shown) adj acanidetstso®aith referandd to FIKE @. Mheajyyicec] Blleghchydet bdsmsilg 12000 i n
the art. [0032] A nethod ect of the invention is for making the nobile

wireless co boatd LHY g@m eutrut davicadp00ndhe gutme seviceshayndsgat el lite
posTLi oni g R1808 S Ts Bt SRS OB Shs s TRSRe 22 17
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 inciude 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.



10 21, and connecting an antenna 27 carried- by the portable housing to the
satellite positioning signal receiver. Further, at |east one electrically
conductive director elenment 29 is posit#&ned i n spaced apart relation from
the antenna 27 and inductively coupled thereto for directing a beam
pattern thereof, as discussed further above. [0033] Additional features
and conponents of a nobile wreless comunication device in accordance
with the present invention will be further understood with reference to

out put  devi cdolgoveTing st SBedat alled oY e phbE Bottos T8RS 1S
f bl L £ t |
Bl fernati vel - beruty RACE Pt AR s PRI P AR AR RO oy,

the housi ng 12Goreddn ioﬂle@Qy{}S&sﬁifrhemwﬁdeﬁbés,lsa&ﬂi)eéladeeﬂd‘l@ﬂ?raﬂémb di spl ay
1600. The processing device 1800 controls the operation of the display
1600, as wel (R&¥M) hesiovidarastdragp eleméntninoddditien raybiciesefewirse sp@ific device

response to acfuation of keys or} t he ke board.léiOO by. t he user. {0034] The
housi ng 1200 3RRYCHIONS} BhBATSRSTRH @y beyfemporarly paled tp BYRLE $ioFes and

shapes (i ncl ygj I S| rYGH r I ncl ude
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text entry angbeiRdEh HYmOBIIE Mevic@IRayt alsh tRAMcH A theORIAN 1ABOCESSI NG devi ce
1800, other parts of” the nobile devi'ce 1000 are shown schematically in

FIG 6. Thesd4003qlideracessompndevical 8@0)3n addiist tentsldtating sysoermh- r ange
communi cati ons subsystem 1020; the keyboard 1400 and the display 1600,
al ong with otWastiqnspenabden piecutioe of sefiwepsappliagons 130A AN onthers wel |

as menory devjices 0, 1180 and warieus .ot her devi ce subsystens 1201. The
mobi | e d)évi c éle‘f[’(fsc}b.b@- ﬁ,@pg?tggpgleél 2t of applications ghat controi"gas){c dévice

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 seamlessly
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 1540 and 1560. In addition, the communications subsystem 1001 also
includes a processing module, such as a digital signal processor (DSP) 1580,
and local oscillators (LLOs) 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



two-way RF commruni cations devi ce having voice and data comruni cati ons
capabilities. In addition, the nobile device 1000 preferably has the
capability to comrunicate with other coﬁﬁhter 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 nenory 1160, but
may be stored in other types of nenory devices, such as a read only nenory
(ROM) or simlar storage elenment. In addition, systemsoftware, specific

device appli ! . [ Lt hereof. my be te rarjl ed into a
Dol a1 e of oriobHEHRvicE10fRR, MBI colnRGb5TPaiildn 4p0T dEehé

Co i cati ' | ik ' red in
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oper ati ng sySGHRS)mobile dats, cormabhizationeaetwaeks, aihds0éd dewign&br) deriteons
1300A- 1300N on_the device 1000. A predeterm ned set of applications that
control basi vifleany ef asjpsicht Poyrice saumnuscations metworksi sectcasiMP8at i ons
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appoi nt ment s, [0039} N@slork bedds rdqifirdthdits 38R} dGRLHAY hforiRAyps eFer ably.

capabl e of sending and receiving data iterrs via a wrel es§ network 1401.
Preferably, tcmPinicaaomsystemsFar exanpld astheyMobittegndDeda T AYhedtworktszed and
updated via the wreless network 1401 with the  device user's correspondi ng
data itens stRQRlE devigessyeragisered o the RefEvork gsing a waiqys peesonal 0038]
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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 6rder 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



t hrough the short-range comruni cations subsystem The conmuni cati ons
subsystem 1001 i ncludes a receiver 1500, a transmitter 1520, and one or
nore  antennas 1540 and 1560. In addition,> the comunications subsystem
1001 also includes a processing nodule, such as a digital signal processor
(DSP) 1580, and local oscillators (LOs) 1601. The specific design and

I npl-ementation of the communications subsystem 1001 is dependent upon the
conmmruni cations network in which the nobile device 1000 is intended to
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the nobil e dduessagaooweb ppgodownleaduds rrascsseddyrthguwonunenicstions y dependi ng
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identity nodule, commonly referred to as a SIMcard, in order to operate

on a GPRS netdawide. usp00galithermpespidate denest smotkas egial massapesausimgthevat i on
pr ocedur es hEve been conpl eted, the nobjile device 1000 nay send and
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frequency dovwheCQmyRised @ta 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 necessarily 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,



filtering, channel selection, etc., and may also provide analog to digital
conversi on. Anal og-to- dlgltal converS|on of the received signal allows the
DSP 1580 to perform nore conpl ex communi'@at i ons functions, such as
denodul ati on and decoding. In a simlar manner, signals to be transmtted
to the network 1401 are processed (e.g. nDduIated and encoded) by the DSP
1580 and are then provided to the transmtter 1520 for digital to anal og
conversion, frequency up conversion, filtering, anplification and

bntonns: 1500 1t b SRRy OF I RisSo bt bR s R &) Snélhg the
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1520. For exanple, gains applied to communi cati ons signa @g in e recelver
1500 and 13 torenaciuticdwithi thesgopeerfabappporried otainist ol | ed t hr ough
automatic gain control algorithns inplemented in the DSP 1580. [0042] In a
data communi cati ons node, a received signal, such as a text nessage or web
page downl oad, is processed by the comuni cat i ons 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 itenms, 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 sonme other type of input device. The
conposed data itens may then be transmtted over the conmunications
network 1401 via the comuni cati ons subsystem 1001. [0043] In a voice
communi cati ons node, overall operation of the device is substantially
simlar to the data communi cati ons node, except that received




signals are output to a speaker 1100, and signals for transm ssion are
generated by a m crophone 1120. Alternative voice or audio |I/O subsystens,
such as a voice nessage recordi ng subsystem may al so be inplenmented on
the device 1000. In addition, the display 1600 may al so be utilized in
voi ce communi cations node, for exanple to display the identity of a
calling party, the duration of a voice ca]IEI, or other voice call related
i nformation. [0044] The short-range conmuni cati ons subsystem enabl es
comuni cation between the nobj i a heg proximate systens
or devices, which need not n&b&ﬁﬁ*@&i@h%ﬁﬁtes For exanpl e,
the short-range comuni cations subsystem may include an infrared device
and associated circuits and conmponents, or a Bl uetooth conmunications
modul e to provide for comunAcabbibnwieldss somiwanidarioan dbvied comprisimg: and
devi ces. [0045] Many nodifications and ot her enhodi ments qQf the ipvention
will come to the mind of PeHablglonsiag. atjeasi ong pirglessitipgseqivcrianasd by of t he

teachings pre t i . f oregoi ng descriptions and the associ at ed.
dr awi ngs. Thergsgrpg’?tak%ﬁ%l é understood that the invention is not to be

linited to the specific agalnilé pBsilibnilicSidas esbeivandairieatbynded pbeasle ons and
enbodi nents are intended to be included within the scope of the appended
clains. 15 THhGusipg,CH IS CLAIMED IS: 1. A nobile wirel ess conmuni cations

device conprising: a portable housing, at,le ne.wreless transceiyver
Carriod by said portabl & ABEENHEATIZH Sy BId RUEOYS P P CUTHER (S8l ver
carried by sai dyBifil BLifionth@WSdA receiver;

at least one electrically conductive director element carried by

said portable housing in spaced apart relation from said antenna and inductively

coupled thereto for directing a beam pattern thereof skyward.

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 skyward.

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.



an antenna carried by said portabl e housing and connected to said

satellite positioning signal receiver; a& | east one electrically conductive
director elenent carried by said portablg housi ng i n spaced apart relation
fromsaid antenna and inductively coupled thereto for directing a beam
pattern thereof skyward. 2. The nobile w rel ess comuni cati ons devi ce of
Claim1 further conprising a printed circuit board (PCB) carried by said
portabl e housing; and wherein said antenna and said PCB are relatively

positioned so that saizd PCB4{ i t / .ern -saj d
antenna skyward. 3. Thgqmgﬁhgq@mgﬁlg%g’i@%%r@#@%@?@@ﬁ@ée‘éﬁgf@;a%béi m 2
wher ein sai d vadrefaid AMRALTRR McttiBAB) cOtRIcEVE irecfit! iYL d4eribd ace
on said PCB. 4. The nobile wreless conmunications device of Caim1l
further conpbysanhdelqiiiote@nsioncuit 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 dielectric extension. 16 5. The

nobil e wi rel ess comunicatiqns device.of Claim4 wherein said .| east one
electrically conductive-dir g@')[egpgl%ql%ﬁtéw{les§ézog}rgldnlgag?qlse@ew%ogg}wdmf‘
dielectric e 4.Qn0 | i [Biﬁ‘[".eﬂi- i | C f daim
1 wherein sﬁ@%@%@é‘%ﬁ%ﬁﬁlgéﬁ%ﬁgh%‘é&“&[&%@g’%@? 81gor I éf\ggdrﬁd&} qq’g\}/‘v%’r&pdgrti on,
and wherei nvamiréinaAatEaanhSisaRsitoRded athe geNippdR oHpRLsT #ad popabrf said
portable housing. 7. The nobile wireless communications device of daiml
wher ei n sai dhausingast one wirel ess transcei ver conprises a cellular
transcei ver,
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
further 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 T antenna.

11.  The mobile wireless communications device of Claim 1

wherein said antenna comprises a monopole antenna.



and further conprising a cellular antenna carried by said portable housing
and connected to said cellular transceiver. 8 The nobile wreless
comuni 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 wreless

communi cations device of Claim1l1l further %onprising 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 nobibe WArgk@sa fgpmauﬁiécﬁhbgnévﬁmésg%o:ai‘m&hae;tmn%
wherein said antenna conprises an inverted antenna. 11. The nobile

wi rel ess comuniezaeicompriding:ce of Claim 1 wherein said antenna conprises a

nonopol e antenna. 17 12. A.nmethod fqy. making.a nobile wreless

communi cations device csﬂ%w?%ms@:Sabﬁéiem%mq%gngamga@émw P deashrpg

si gnal receiver,; . j .ransceiver in a portable

housi ng; conneggl?ér}gssgﬁadgﬁﬁirﬁg%g)a(}rﬁbgegh@%??%e portabl e housing to the
satellite positioning signalectieg&hvatennarerrpddyt the pongblethdueagttoane
electrically conductive director element in spaced apart relation fromthe
antenna to be ispiglide posilipning signadirecgivestand or  directing a beam pattern

h f sk d. 13. Th .had cl ai 2 f. h i,Si i tioni
e snard s, The il |G U Aol TR PR B 10,

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

directing a beam pattern thereof skyward.

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 skyward.

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.



relative to the PCB so that the PCB further directs the beam pattern of the
antenna skyward. 14. The nethod of Claim 13 wherein positioning the antenna
conprises formng at | east one electricaliy conductive trace on the PCB.

15. The method of Claim 12 further conprising positioning a printed
circuit board (PCB) with a dielectric extension extendi ng outwardly
therefromin the housing, and further conprising positioning the antenna on
the dielectric extension. 16. The nethod of C aim 15 wherein positioning
the at |least one electrically conductive director el enent conprises
positioning the at |easti7. on&helneethod ofClainc bhekheté¢inehd posablethoakimgenis on
the dielectric extension. 18 17. The nethod of Caim12 wherein the

portabl e housiPRdPREPYUHODFBEr losveriporich and frdheircqraptisisg posti@ning thger
conpri sing positiQning ant enna_.adj nt pper portion of the
port abl e hous%ﬂ%_"gig‘{iﬁ?ﬁfg%ﬁ%fl%ﬁf%Qﬂlﬂlé}%ﬁﬁﬁﬁoﬁﬂgﬁﬁo 0% at |east one

W reless transceiver conprises a cellular transceiver, and further
conprising positioning a cellular antenna in the portable housing and

connecting the cell ul ar 1&nt eMha m@ahod bECtaihd L2 shetdianbe i hegst.onkOwirdlaes
met hod of Claim 12 further conprising positioni ngua controller in the
por t abl e housfiagscEier consses agellnkar Eranseedvareand Burthes compeising positioning

itioni i | i d itioni di | in.th t abl
housi ng T or  ASSHURE AE fhennstabli Bousing and spmigedipedle cgwiar ahienpgto
posi tioni ng I ffQLMBidrWPunsceiver.

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.



