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MOBI LE W RELESS COVMUNI CATI ONS DEVI CE COWMPRI SI NG

MULTI FREQUENCY BAND ANTENNA AND RELATED METHODS Field
wobkoosh®mibsivent i on The present invention rel at eBCt/gAL108/000103

field of comTuni cati ons devi ces, and, nore

particul arl ile wreless communi cations

MOBIEEW E@%CQMWN%@TI@B@@EXGGE GPMERISING MULTI-
| nventy Gﬁ&é{{@émﬁﬁﬁf%&m Wﬂﬁﬁlﬁﬁfﬂiéﬁé 0
u ave

growm ) arity an econme an integral part of
bot h personal and busi ness comuni cations. Cellul ar
t el ephones all ow users, 1o place and recei ve voice
cal | s nost any\/\/nere tﬂé&‘i—?—m&eover as cellular
tel %ﬁ@g ‘l“lb&?lo%gﬁ}éralﬂfé Qrffe?ds 6 coxﬁﬁluhﬁz‘atl&%sdém&s and, more
func eV| ces. For -exanple, many s
par€iehlatly,ao n@tﬁxieo;a&lmmmnnmrqanom devires sucheellated gneth@lds
assi stant (PDA) features such as cal endars, address
books, task lists, etc. Moreover, such mul ti-function

devi ces may al so alﬂag MERaSf tRe m‘reg{igﬁsl y send and
recei ve el ectroni C‘WH#_TWD—'_HWS and access
t he Cetitlar perhimuhmatonselysteina contituade lgram it pepudaniiiy aad dgve become
| ocal , area,.pet wor k (WL . for example, Ev
on SERLAEL P RSPITEGRoB 561 TBinEss SeRFQiser o e fBBones allow
usé}é’% F)[Hé@%nﬁ‘%eéé‘% QGiS€ calkOmbSOarfiSgRrd fh%ydﬁﬁ'ah dMéebver, as cellular
devi ces which are easier and nore conveni ent

teléphonc seshgology dwas rincreased, ortee as theoﬁ!éwg@l}ﬁl@' of cellylardeyices. For

t el ephones a ned
cxEp ) Rgg Pl S g Epf AR Splblesiiah (DAY featucs
sudPRE Ealbeisd, N didst Bosksyl Ita&RH&YS a:ml M@neakar sucfhnﬁbuiil fimeson devices .
hou5|n? or fIa whi ch carries the m crophone.

mayealprallam usue i WGW&@Y fend ad 15pe1ES ekeronn @%@,aﬁ) messages and

DU e Ghet! rdafietworl (WLA
sl AL ol A1 RSP G R SAFIBG LRy (VLAY
' ‘foﬂmﬁfplé]ou& ng by a hi nge so that -when not in-use the .

e o BAual it PR SO e

_ inclﬁ'gasg 53 tobAbEthe H@ma@c} o7 EmQfidr cfe%c%’é’ hith #¢ easld?@nd BVRE convenient

two ant ennas irst one of which is nounted on
f01t heerk ooverrri Ap aaredult naieustgle Qf cgqllguln delpphm)@s arhichhhas gained wide

| ve, ed. hy,a c ed I
poghib ije Figraer i phane FippRopdsdipoal R Aijep & dusing with
a &Egﬁ?%@dspteﬂcér hgnd Rilow&r hdii@ﬁfgf oSS lv@ﬁbhof:arhbs? tHbOderdilglone The
is fol ded agai nst the nmain section when not in

keypad oanschephasiesitay bareresither ther ppreschqusingnher ghe jpwer housing,

‘dqs)glg 'gé) gp%ﬁ% pki)l%'icrlllla? %oed%ﬂ aﬁle%\gerct?{bnﬁ %toﬁrqecie% to the upper housing by

a hinge so that when not in use the upper and lower housings can be folded together to be
more compact. | o - ‘

One example of a flip phone is disclosed in U.S. Patent No. 5,337,061 to Pye et al.
The phone has two antennas, a first one of which is mounted on the lower flap and
includes a ground plane and an active monopole fed by a coaxial feed from electronic
circuitry inside the phone. The flap is pivotally connected to the main or upper section of
the housing, and is folded against the main section when not in use. Another similar
antenna is fitted in the main section, and both antennas are connected to transceiver
circuitry in the phone. The antennas are designed to introduce deliberate mismatch to
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circuitry in the phone. The antennas are designed to
i ntroduce deliberate m snmatch toprovide an effective
wWEMosailegy syst em bet ween the ant ennas w t houtpd¢TieA®£d00103
for separate circuit elenents. The antenna
configuration of a cellular telephone may al so
prévidnan effestiveyswetchingtsystim twtweeeal the shteanasrwithat thé needdpr separate
the phone. Cellul ar tel ephones typically have antenna
cirgWit § P s that support conmmuni cations in nmultiple _
Operffel a[?ﬂgerlfnﬁ COHEARN RPHLS cell(ﬁ‘a[r' telehdneiasy Blso PneRARSy effect the
for devi ces are used, such as helix, "inverted

ovetall sﬁm aiefdoupnpmﬁahe pheher EeHialet tglsphorasttupinallyshaveentenaa structures
for exa

i x and r act abl e ant ennas, o
th@tywpggﬁ n@mggmlsfi;@&s dﬁt@?@@fe Ppeéatm% eglheélcgstgaggl:se o\r/'arl?us types of
anferiRO FberridBHE Qﬁwc@i‘%d ﬁé@r ts@@h bs deHx,f uhdgeeddFnofotded dipole, and

antennas are typi cal ,, on the interior
reﬁﬁc)tabie rantenha strastines, fpasaeaampleh éfﬁbpcrfgldar@fra@ébiﬁ aoERENAY, pre typically

ner al speaki e

dee y|e ﬁH@H‘ge 1§01, e £X engﬁgf ¥ erét?fe egﬁeh%ﬂlt ﬁ%}?%l PhiPHided dipole
an%éﬁnﬁﬁ RA typalNARhin \RES@vthe ihtedyr af)ea atabileadevice case or housing

preferred over external antennas for nechanical and
adpaogoitbetap thewgebns. Internal antennas are also

pr ot ct ed. b f

B
thisx 16 eRRInad BhteMNRSMEBOVEE titdyrdve niso are mraférmedloget ¢xternal antennas for

nobil e device difficult to use, particularly in .
meghanical a8 SEONEAE mﬁqﬁ%tlgtemztanpegﬁg "HStaz %gﬂtected by the mobile

| | L BIE tRAP BRteA QhRRARas. External
d?‘g&v\ﬁg\%hﬁgé%/& g{r%gglgllﬁ ﬂreg{igets rB\%)e 5"9% [ ose proxi mety to the
antéigias mdyamjcutdﬂmnsdrﬂieamalee ths mobilesdevicaddifficulirto aism particularly in
nmpves closer to a user's body, the anmount of radio

hWtéé‘ﬁE%P@fn(W}m &rgy radiation. absorbed by the body

oW gy %hg%&éﬁnhl%ﬁ@@ﬁﬂ’c ofﬂ]‘ﬁcﬁﬁﬁﬂéﬁial eé11URr SHOBE @itennas is that they -

" absorbé when using a nobile phone i s cal | ed
aetin relptieily cbsapmrrpmy torthe asas sd@myvheamp phpae &% INGikgHAgan antenna

wio eI R,V L e B g rdion

ab¥oriSHiCh P YhLURBE Wile tﬂfpﬁ&&lysmcx@ﬁﬁ-: dtheefdunt @f 'R enegy absorbed by a

radi ation exposure fromcell| phone antennas s set d th
bbdy when rusingsa mpehilerphore is gal 1thglsg)e@1gccgbé9ﬁptlgg rale (SAR) and the
at ent e [ I t
SRR RZSRE, L ATRSPARE BB LRt espitifle govemmn
rédifativnt &NaREreacs wes RFienaey eaposuhelebelst om of the phone

e Onsyargpint i TedVES FRGHRLEPAER ST ) PhE T L fs sel foth n
5 S S S SRR i s v
ipefial and ektetriak ahtensa nonfegugdtess aneshifh the arfiennas are positioned at the
boztit(c:)ren of the phone to reduce radiation intensity experienced by a user, i.e.,, by moving
the antenna farther away from the user’s brain. Further, in some embodiments the housing
of the phone forms an obtuse angle so that the bottom portion of the housing angles away
from the user's face.

Despite such antenna configurations which allow for reduced radiation exposure,

further advancements in antenna configurations, particularly internal antennas, may be
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Despite such antenna configurations which allow for
reduced radi ati on exposure, further advancenents in

wanioenzaoonfi gurations, particul arly internal PCT/CA2005/000103

antennas, may bedesirable to allow for further

reductions in overall device size while still

dusiyabldi tagaliasy dor \fetther | rsdn@iors vial ovesall Savicarsjzeofwhileestill providing
| nyvent i.on vi.ew of the foregoing background, it is
rteﬂaglyglfyé?\gslggkg%llugsct of the present invention to

provide a nobile wrel ess comuni cati ons device

i ncl udi ng an antenna configuration which allows for

relatively small devi$wmniaryef thednventies des desired

perfa nece er mul t.i pl.e frequency nds. This.and :

ot he?ﬁ’gglje‘g'c? gYhef é%rte %?lgg_,ba ‘ﬁ%"‘g‘bﬁdﬁﬂégﬁ%ﬁﬁe &Ec@w_ﬁﬁin‘tfethe present-
iwvédlionh® provsdNt moMENWiRlesd RnihicARHs RitvReBRBIUdfig an antenna

wi rel ess conmuni cations device which may include a ~
sonfighiagion nwhighnallews fipe Jelativsly bumall alevisansizesr yéteprovides desired

R

rrequenc nna may i nclude a nmain | oop

conduCtisrant axherotiects [fedties.cindl sbfantigdid hédwirdadE with the present
second ends ¢of the nain | gop conductor, a first branch

IBYFRIRRIEET PIOXIACAPYR FoPUE WaiktFSt enTRBURISations) deyiostwhiple may include a
T T LT ee——
the aniti-fiequehey tband hatenmegmay frichsie aanain despnesidectoatipvdag Bigap therein

AR h G S B SO of 1S PrageiGridpcior having

DL OB oMY ctEd hdjRgmt tHaGt B i
ha\?i ng a fi?st eJndncgﬁné%g%tfgﬁé?ﬁgﬁr@?wggg&p%@ﬁwmgasecond

endri¢fivingra fiust feed poinkeind esspewdi branchi cosduatordsavadg 4 fisst end connected
nches, The ti-f uen

a&fh{céxtﬁ% g%ﬁﬁs}’e geg-% e%ﬁ% Tjn &‘}qpa?r?&gﬁclt%aqég gew‘égﬁn%ac{]e%ning a second

feed pbinv.etie Bil-fre§@kprahithny slaySfuithér RERME denRGH B@fch conductor -
performance. Moreover, the antenna configuration ] o
having firsh end eprnestedrie thrompin lopp aenductar hetwrsnttberrespective first ends

' i cel lul ar phone) printed circuit
{)Fggéﬁgt %?%%eﬁsﬁélﬁ%aﬂc%ﬁsds in conplying with applicable
SAR rEeuinndtidrdqaencihbsnd anfengairmiy aherefye HesS@rrahgedWio take up a

f E,é{l ess imact .on antenna perfornance due to_ bl ockage
A

ely smalk foptprnt yek still; Rrovigs glesired, perdegmuancp oMereover, the antenna

ﬁb‘ﬁ%&gﬂﬁ%n RNBHS Sof QWegieB Eo%&qhg al %euf?&?c{r? :%Erz{ }yn%piégfdevice (e.g.,

one housing, and ar erefore nore e
qeilular pbone) panttd cireeit beard{(PEB),avliieln aids il aomplying witke applicable SAR
ant.enna i.t1oned adjacent, the | owe ortion of the
UL TS FRTTRUrEH TEonae AR™ rfal o8k VRDaSt QB rABleanR performance
HRObVMELELBE b5 RaREr Yhidy. TRRORT 1Grd fhRbiRROIISES '
and oppos?%g)n irst .and second eﬂsdﬂg? an% tﬁ&glg%gﬁggﬁ%zoward the
middinte wippes portion of the phone housing, and are therefore more likely to put their
hands over such an antenna than they are an antenna positioned adjacent the lower portion

of the housing. .

The main loop conductor may have a generally rectangular shape with opposing
first and second sides and opposing first and second ends, and the gap may be in the first
side of the main loop conductor. Moreover, the respective first ends of the first branch

conductor, the second branch conductor, and the tuning branch conductor may be
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side of the main | oop conductor. Mbreover, the
respective first ends of the first branch conductor,
wo bessmaend branch conductor, and the tuning bperch2005/000103
conductor may beconnected to the first side of the
mai n | oop conductor. In particular, the main |oop
coupselsd ! rthaeirst sideuefethsomain doear corsiucioonkn pertisnlay,i the main loop

[ f exanpl e, Jhe main | op
e BRI Rl R e BTt BB vl
f eat The nidie ledp) corduc)meyf a@vditdeBusly Habe tatiMéal0 one tuning feature
f eat Lhigs may i ncl ude neanders, Zzig-zags, |oops, as
thggein- By way Ré exyapigesuch duning feasieres mplyan¢lnde meanders) ig-zags, loops,

) i | sq,incl.ud o
LN B8 A RenRAAE BrBR0PHES BES, ST o J6PE Branch conductor
mey rasoninchile cirilatetinaey faayuréd tchen. THE ndbele dwié1Bdse&hintinications

subst r at upporting the nultj-frequency band antenna,
AiGF THE IERFT MSUHslect Raelentss substraty Semmering SirimWtriehuency band

arggi'ﬁﬁy ghP e nAff 1&0{;5néd}ﬁuptro?nﬁxt§t aRy qy&%ﬁrbghgﬁ%fhggxf&xctom, and tuning

nprise a respective conductive trace
brdnal ecnductorsmby teach ecompinige o béshectiver @ndastive trace on the dielectric

ommuni.cati o S device may al so jnclude wirel ess . )
SBPEHE C g FoBile cife CRPHIEHCANPTE héeviceinaat alsp include wireless
tridbEivératRoan] CRROLHethel G%eﬁ&ﬁ‘im{lﬁénfafee aHE ch&ﬁ,}mg@&g to the multi-

antenna. A nethod aspect of the invention
frequenesybandrapkione. wi r el ess conmmuni cati ons devi ce and may

i ncl rovidin housj. ng, and positioning, a L

mut (- B ARG o the MYRRECTRES G makRE RO R irklgss cqramunications
devicet il ang idefde igreddbi £hbusiapoxet p&Yilisdi bR

of the Draw nes IE*I?G 1rgi s a schenmat |pc_lél ég%%graﬁw%bpcy pand
anfeng pyithan therhonsias, suehmatitiecaridesesibdé biieBy alovaccor dance

Wth the present invention illustrating certain

i nternal. conponents-thereof. FIG 2 is a front

el evati onal- vi ew B‘ridfmsf_@ﬂ'idneowhre@ﬁﬁn%@mmni cations

devi of. FI 1. FIG 3 1s a schematic diagram )

generidl- 1lyisia setiemptig Plogk dliagram of myraefilenwirelssmepmmurinations device
infa@ortiAte WA the pristRifvchiBR TGRS | h % ofipoht
48 2 AR LA (4 5o o

enbodiGraris 8 foht tiemativpal eatviofeke wobild wirelesd eorisRicktions device of

F rious portions of the antenna of FIG 3. FIG 7 is a
I\|CJL’1"§|'1Spect ive view of an enbodi ment of a dielectric

subskcat 2 80 sapaRfica gt i infg"a L G TRE)
W rel ess clom_rusni.cat iconsgfj@ig%g&%p;%?l&%%dgl:?cﬁ ﬁ]éﬁ?é’ddgﬁcy band
antesae fen the arabda avirelise vommuntvatioisedesiceraf F1GLUbst r at e of

L e o T L -
wihioh emydefuged tSeiriols hBgioAPHS the aldechfd SSISIGE8MUNI cat i ons
Ole\’IIIE“:IeG. 7 1is a perspec'tive view of an embodiment of a dielecttic substréte and :
associated antenna for use in the mobile wireless communications device of FIG. 1.
FIG. 8 is a rear elevational view of the dielectric substrate of FIG. 7.
FIGS 9 and 10 are perspective views of another embodiment of a dielectric
substrate and associated antenna for use in the mobile wireless communications device

shown from the top of the substrate looking down, and from the bottom of the substrate

looking up, fespectively.
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shown fromthe top of the substrate | ooking down, and
fromthe bottom of the substrate | ooking up,

wo empentipvel y. FIGS. 11 and 12 are flow di agr anBCD€A2005/000103
nmet hods for making a nobile wreless comuni cations
device in accordance with the present invention. FIG
13 iHGS. 4thewall ardfowkdidgagsast mithads e mpkargya nodbileewireless
Wi rel ess communij cati ons devi g for yse with the

com%wlonﬁ@wq 1gccqudange Math the BESSPBINGRUSR: ¢ he
-Er efRE! elfkbﬁgbgdﬁﬂgﬁltdﬁ? ﬁclprdﬁ o'i}vﬁrpté)@ﬂ}p\ﬁrgl ndBfe wireless

SCI‘ nore erelnafter wth nce to

cotriturdetionpdewicafyr dseamtlm tie, presenininivertion: ef er r ed

enbodi nrents of the invention are shown. This invention
‘may, however, be enbodied in many different fornms and

shoul d not ﬁ&aﬁ&i‘ﬁu fifliodSof th&PE&Ered EdiBo i@ ment s

set forth nererm. er, [nhese _enbodinents are _
pr oVIlebgutesent tﬂvantldrhwﬂl 0o bk dlssaribedinhdre felly hereimafier with reference

C | ete, and fully nvey. t he scope of
to] 6 BeoBRATDINE Hiindsein uHoR Wi tied epbORngits, of fing dnvention are
Sh[)%eThlE hvehtin F:Ja? R eerl BE @Hxﬁb@n‘éﬂ in ARy BI{Fe¥ent Tone drdshould not
I's used to indicate simlar elements in alternate

beeormsttiiereas EmitRéfe the embadimentalset forth Irres. Rathandhese emnbodiments

nobi |. ess n| C s de
B4 BHER GRTIUE: 531 g 45 catiPeningiy ay convey
thO &SRS the wBRhiitd thobd slallediRsthe iabeUikeTmenises kefbrato like elements
device 20 illustratively includes a housing 21 having

theavghpye rando primen natign disa Wsashde  fdicatco rﬁlmdar SRt R naltemate
d%adr‘ Cliic substrate 67, such as a printed circuit

TR la”EIE’CB) substrate, for exanple, carried by the
hOUSRé\@mnEhﬂuﬂxdllyuﬁ)t FI3®d bmligj agndlild wireless adbmemunications device,

housi ng, for exanple, as qpposed to a.flip or slidin .
o b aiecosTARE drkisa Tt IhASGOTERAGe, IR thE rEFGh e enton is first

& "The! ?ﬁ%@f&glcgtﬂe{llu@@é{ﬁ}e eIk gi”ﬁ@\fsir%nil 'Tﬁymg an upper

e use arious circultry 48 1s carrie
p(d‘txeh doétanidca kowes tpoation 67;,and Lcmamsdiglenirisr mbstmie:ﬁgosuch as a printed

cxgélp agir &Q"& mbgtga:tg ?4 g}%{g& easj ctglfﬁ} 3)8/\%@? 8?%“5:51 -’I?lpyllustrated housing

_2f“§sca stat"i’cghc‘!ﬂshr{g, ti’@‘r e@cﬁﬁh‘b%‘: a@bSsbstY td hagLosYidihEHosthg Which are used

as W Il be discussed further bel ow -A battery
m(m@thy sdiku\tm)telmﬂloabs Howeyewn tlxise ynd ather bensing qqm@gn@ugnm@lay also be
2 for supplying power to the circuitry 48.
rthernore, an audi o output transducer 49 (e.g., a
speak@fipud ikaitfy &8 Y dafitedupethe Aidle@tic 4§1‘tx§fraﬁ3h67 such as a
housing 21 and connected to the circuitry 48. (One
MIGORIOGesseT, MAGINATY; AREPT BOES w@leésegamge’éfﬁma(@ Za qsélybadWLAN etc.),

alkdio anﬁ p%lwsép cﬂ&ﬁ{ﬁr aR! ¥s GAfl b SPpRitiatdio A3t Windd iRB art, and as

‘will be discussed further below. A battery (not shown) is also preferably carried by the -

housing 21 for supplying power to the circuitry 48.

Furthermore, an audio output transducer 49 (e.g., a speaker) is carried by the upper
portion 46 of the housing 21 and connected to the circuitry 48. One or more user input
interface devices, such as a keypad 23, is also preferably carried by the housing 21 and
connected to the circuitry 48. Other examples of user input interface devices include a

scroll wheel 37 and a back button 36. Of course, it will be appreciated that other user input
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connected to the circuitry 48. O her exanples of user
i nput interface devices include a scroll wheel 37 and

w@2maakoibut t on 36. OF course, it wll be apprepiBCa2H05/000103

that other user inputinterface devices (e.g., a stylus
or touch screen interface) nmay be used in other
dnisefacarelevises Ka&..cal styluarordémiches@eerf imtetface) may be used in other

il [vely includes an antenna 45 carried within
teﬁ{eb%?%{\}\é{rté'porti on 47 of the housing 21 conprising a.

pat t erTheofellaRindedice 20 fiftReraBusativEg iHEIRAGQCE Aftenna 45 carried within
substrate 67, as wll be discussed further below By

Aheigwrg noréomA? of e oyising) Hcesmprisieg h patiernpafraonductive traces on the

Sicthlfi SOHRAO 6T o U e SRR AORRIE: oD 57 iy antenn 45

tadfacpritaheloweer portionel 7Lef the Bousthe1NEiy hdi@ntigbdlsly increases the distance
apR’Iyl cagl e SAR re(%w rements. Mre particularly, a user '
wiehreepy anenap ang|the nise s gpbwhentheipbanafs in pee tocrid imepmplying with
2#, H&gyegmigqlﬁg l,& head so that the audio output

Fans - I's

ucer Iréectly next to his ear. Yet, the

| ower Noret pavticilatlygfa tidee wibugpiogly2Holdites @ppeét potld® of the housing 21
[ nmi, crophone) is | ocated need

i nput, transducer (j.e,, . .

HSFY ‘E}@sep‘Pg’é%Eeagi sp éf&t e Frehiq oytputiransdipoes 4 directly nextitg his ear. Yet,
tey D] | ' IS, . |
P S Y MO A o T icomons
nelachtedeiged oot beplaced direattyndaxt t@bluserf omotithe and éy typivally held away

id al sp distor he . user's voigce.in sone
Srort s Ba SR, Thal i 11570 e BHiE dnitTeciass close 1o the user’s
2R Rdydhot 8fllyasaiicotlfSHdbMVRI tIROUdel, Bt ft & atbd Bistort the user’s voice

housi ng 21 al so advant ageously spaces the "antenna
fimspRe reitgwaytaneesnin pdditiemrthe piacament gfhibe atenna@sradjavent the lower

SBRRd7 SEmBhalon e ANSREQR B RE et avay from

- fueér’d @am. i npact on antenna performance due to blockage - - -

by a user's hand. That_is, users typically hold . '

cel | ulAnothas dmeertan \hspefit ¢f@laaingithe antennp 45 adigeentithm laster portion 47
[ r r Like t

e O 211 00 0BT 8 LAY S ppance e

didokageabyre us¢réohand] @hatris, dske thsivaily ol celbwladphodbs tdward the middle

housi ng 21. Accordjngly, nore reliable performnce my
B RRSH %Qféan-P?&Pﬁ sh\%r% Kﬂj‘sme? BEngredese Japradiety thput their hands
loQeesuchOn! drfddhrd $h & tHeD Grd ' 8htBEhLehouribll lalija B0 Lowr% pgrtion 47 of

benefit of this configuration is that 1t ‘provide
thoheusmg 2dndcoerdingly merk iréliable/parfopmbdaeuhpuibe {dhiddkd from placing the

deyi 50 t [ t.t ti 46 of
BRienAE S gt el B PhAEOR §7 Ll HPEEPE AT he At anna. 45
from tStel aetidr ibRhofit! IfEhidR¥hALUrRtorPR: thhthik grde’es #hd8%Woom for one o

for reduced interference therebetween. Sone exanpl es : A

aforg @ikiliagt inppy/ontpet(LEBsdesizes 50Itade caritid A the ugper portion 46 of the

_ %oﬂ?xhgol!\pr&{emmre, by separating the antenna 45 from the auxiliary /O device(s) 50,

this may allow for reduced interference therebetween.
Some examples of auxiliary /O devices 50 include a WLAN (e.g., Bluetooth™,
IEEE 802.11) antenna for providing WLAN communication capabilities, and/or a satellite
positioning system (e.g., GPS, Galileo, etc.) antenna for providing position location
cz_lpabilities, as will be appreciated by those skilled in the art. Other examples of auxiliary
VO devices 50 include a second audio output transducer (e.g., a speaker for speaker phone
6
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| EEE 802.1 1) antenna for providing W.AN conmuni cati on
capabilities, and/or a satellite positioning system

wd@ 2009/1201G8PS, Galileo, etc.) antenna for provi dPCICA2005/000103
position | ocation capabilities, as will be appreciated
by those skilled in the art. Qt her exanpl es of

opgtation), &#n¢ ajcametielgngfos pEyiding digital eameare ombaumsmmemtal device

ker,.f.
cohBRSESE U Raaniip BB S S SRomorseat 5.
d| gi It shoulé Be h@te@ﬁtﬂz&hhé teineSnp lﬁ‘/@u@uﬁcisrﬂs‘é&ﬁxex@ﬁYF&%éeD?uxﬂlary /O

connector (e.g., USB, headphone, "secure digita
deyicetfy ﬁﬁrryeaélart@t S@@ltde)quStm@hbamdnp@ andtoz dbutpvhicapdbdlities, and they

S5 DRSSO B EE GL) b h b B may oy

re¢eivetn epiidad input)tfptiex@aebihild 4 Bsad _Fﬂ&% faBR Yndyesnfly B%vxdehan audlo

provi de both in all enbodi nents. I's, dévices suc
oplitcanera | enses may only receive an optical input,

B e e R -

andnainneeted do dhs mmmtr&m:arhe ddclbyutttre 3G0oaii B&tol lwREH 37 are also
48. The back button 36 and

conne tov\’gtothe cwtr _
COBRRGT 1O, 6 STowEY 8bfon pllgwing e do neyigatgenenusc text, rojc. 48 will be
{
apfaﬂa"cla?éd W’tp}g)?% %F‘zl?g EI% %ﬁgi;%agﬁ(olmga 3} ﬁ%l& aésr%t 196 %rred to as a
“th;mlb)WIhe@m eeh “3§ckrmlyeedi f mcsohm insthves. €Thetieypad 23 illulttaively includes

= R Somi paRhel KO8 4 ith Bewas dBgn 8 o plugtity of respective
syfbblsi thebi atheHRYSad’rB 886 hhfééé(ﬁmy HafHdEs &n gx;erﬂ?(te Junction key 25, 2

plurality of reSpective synbols t ereon.
nezt &6yi 26,us tapaes \l@yyﬂ,n@laho&éceanz&,l laeremahe(o‘ruemen)okey&ey, and a

| bagﬁﬁpﬁ&,&] %t%‘kg}??%r) ka space key 27, a shift key 28, a

ey 29, and a backspace/ del ete key

- 30. 'IIHa:&deteKéy @5 & hed ab st e’ SRty ?Bn Frst’ preé%@@?laétuatmg ‘
upon first pressing or actuating the alfernate

the alternate funcsion ksy 26 &mlwwythetsn@ceslmcﬁ, R@)ﬁ ey, 28s¢ndfbackspace key
30K§¥ u?@ t%%tek? %Glf)s Rk e#,k q’¥s %Qtn?e"lf S@%ggilr gng Hg altematc function

respectively,’
keylZlSeﬂ“helkeyﬁad bici ﬁlaheﬂqd)dst?zﬁwe%ﬂclhd&mEienaacdcyUJ 1t Rflend key 32,and a

illustrativel nclude a send key 31, an end key 3
°°8ﬁ%“%{1°83h9eﬁ‘?%ﬁ£ &ey 39 ?0,_. e )Placile gollulesr telpphone, calls ‘as will be

aps}e@fawagombée%kmedtlﬁlu?eqﬁpne calls, as will be

appreci ated by tho [led in the art. Moreover, the
syntidbreoper, Hectynibels @ eavhekegyr2doarg edrahged imptopndd Hb@ttbmrl’ows The
t he bci,ﬁtomroms are_entere

Sy‘al%m@éP Ilbere‘é"ié&méwk%?ﬁw% B@tusey pregsehp k¥ 24 gﬂ&hﬁet first pressing
th@hlft&hitétf@nd‘u%ﬁ%?'qg Bile €% to#'}b%vﬁs 1 80 eh¥ Y\Lfdswfﬂgjt ressmg the

are entered by fi rst pressi I'ternate
altgmgte gckerekey. msseen iz FIGha, thfvl multlswmﬂmil Kepy 24 24 aranged in the

oL BRI B RSk bRk iR gh MRS Prmore,
letter symbols on each of the keys 24 are arranged to define a QWERTY layout. That is,
the letters on the keypad 23 are presented in a three-row format, with the letters of each
row being in the same order and relative position as in a standard QWERTY keypad.

Each row of keys (including the fourth row of function keys 25-29) are arranged in
five columns. The multi-symbol keys 24 in the second, third, and fourth columns of the
first, second, and third rows have numeric indicia thereon (i.e., 1 through 9) accessible by
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| etter synbols on each of the keys 24 are arranged to
define a QAERTY | ayout. That is, the letters on the
waxeoopazh1@3 are presented in a three-row for matPCmCA05/000103
the letters of each row being in the sane order and
relative position as in a standard QAERTY keypad. Each
finsbeetudtingeths altemeteUfdnetipnt ey XS0 @ompled ovitofhefnemt tspace, ked shift keys

2372, TR0 e BT T RSO
fuhbeor! kéyp S, §§ﬁ9l‘éﬂ ab@%j thidi del of Re5s ABHResnY @ﬁhﬂ&rd't@ﬁbﬁérﬁ: keypad

thereon (i. rough 9) acceSsi bl e byfirst
lay@utues WQ@dtmefonmd en Ajnaditiopalctoicintone yeloghonoaspiidlbenipipeciated by

t he and shift keys 26, 27, 28, which

thP%e &@gﬁdWéﬁegminter a"*", ."0", and "#" upon first
act UabdoMdinglye e inebilabaiidtielicereokayy 35van@a3ge8@stl? de used not only
above, this set of keys defines a standard tel ephone

aske frpaidionalyeslinlar phong Hug ibmay elredbeeonyerieady usehir sending and/or
re&gy‘ﬁg %aq{l] %vte ! e@é'l‘@ﬁ? oragthg’ hLm%?k,aﬂj%ﬁeﬁ' ﬁ'ﬂtteéngtbgncthosﬁ data, for

e ar Accordi ngly,

example @deufaey ot képad eonfduyatiimis UsBChlswbe B4¥dYin d%he? embodiments.
traditional cellular phone, but it my also be

Myugiiaenee ﬁfqd%t%e‘ﬂmﬁ’omo%% M gbe Harh for, pina, prigpilsatcte. as will be
ap%\r‘ré;c;i?t dafg-jolg% Q&ll&{m%?%. network, such as Internet and

or exa O course, other keypad
co nf Egmnpim'ryun&lmgntaicms olf éheusswghna @5 cird row elideashedwvitlsreference to

i lnelo. 3he anfennd 85 3 pletgibly gomals Greisney detoguenna which
r%'ﬂdlel; efhhdbel NBarfissidrX &P 8¢ C?}Stlbmhﬁ%{éhéﬁés°9§erofrllu2£ﬁe 3operatmg

antenna 45 are now di scusse reference to
frequencigh More fartcdad grthe anGnns 4§neﬁa1gtﬁldytoqarov1de high gain desired

b ESPAE B AR AT G ER S oSy i

bandWidtAl Srdopaltipld GQl\ﬂireﬂékﬁi%ﬁé)e%and@'B%/ nay tdfCé*hﬁﬁaley ’thé Bftenna 45
antenna 45 is designed to provide 8‘{'@ gai n, desired

prefesed s ransrates everngve baadsraramelyp Bé@ zgARbal System for Mobile

CHAETER, Tt b0 M S I G nRRcs b, wt «

WdBManttanda(i45 W ab etbabt 2100 N A s aDh/cﬁfghf {tvmababdsised for other
nanely a 850 WMHz' d obal System for Mbile

bangsrisApencisssdvellesy) band, a 900 MHz GSM band, a DCS
giggngfga’% oug QQnﬁmg@n%g a%&arggousﬁuge Hrﬁpl%ﬂﬁmed in three -

dinsmeieoh§ rzsqs&enaneEIGSs W\/ﬁirbugth)O cmlthzmgh dt syxycee 1rhbbmented in two-

ant enn ma nt a eousl
dEeRsRERy af% g@e et pscetl 7 Iiwr%n%ﬁluar%twsfyglﬁckuées a first
sdCl¥n @f o'n'ﬁi’é PC’B%GQT ée@ox&ld‘&@hgi? B2 v arﬂincpfr@x'ﬁatﬁe PCB 67 onto an L-

enbodi nents as wel e antenna 4 strati vel
shiaped digdectric éxtmshorsmmtma Gdtamer frame BGBvIEZh m!&lms :ambrtlcal portion

Sf_e %@n g6%u¥\vn\;ar81§' RS fPr(%n&h € indn el %g portlon 68 extending
outwardly from the vertical portion and above an adjacent portion of the PCB. In some
embodiments, sidewalls 55 may also be positioned on opposing ends of the L-shaped
dielectric extension 63 to provide additional support, if desired (see FIGS. 7 and 9).

The second section 62 of the antenna 45 illustratively includes a main loop antenna
conductor 64 having a gap therein defining first and second ends 52, 53 of the main loop
conductor. The first section 61 of the antenna 45 illustratively includes a first branch
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di el ectric extension or antenna retainer frame 63
whi ch includes a vertical portion 51 extending
wonodazdby fromthe PCB 67, and an overhang pop¢T/0m20%8000103
extendi ng outwardly fromthe vertical portion and
above an adjacent portion of the PCB. In sone
cEiyser i assecendbrgach somBictay7lalasd @ tungngs brancin edndwetor 72. More

i - di el ectri i, 6
pABEQHOE MG nd\Bntu G IORThas’s B Ehi cGuietlealiiten By first end
520fl i) maibhleop eondidtds Ga] hha @coRld dnldQieARIRM first Teed point, which in

Justratively includes a nain | oop antenna condeuc% or

il
th@ﬂ%&?ﬁwgexam@ scpested telasignahspurderid (cgnd: wirelessdramscisiver). The

g 550 AR RPN e SEE R 50 ot

mhira opcamduebo64 d £ seadnadhiciney &bt fRkd HhintdMich in the

.2 tuning branch conductor 72, More particularly, the
ilKistralpd RamRlR ILemdeREbl SEToRRbplans pandhicien 69 obediaR (FIG. 8).

adj aggty tife drhgct f e 1,150 nductor .

64, and a sgcghd&eﬁwgéfnﬁnggggfﬁ?sgtrénfleeogm%%feﬂt{? (R main loop

camductor 64 teheeen! thestspadtad firstemiseofi the ¢estr@atsecbriddbranches. That is,
e b4 i rel ess transcejver). Th

i | . 0., T
th§ gﬂ%??&‘qs iﬁéﬂ%ﬁ%&g&f’n%\%{a? 1§ cpppesteddn dhemamdec gonductor 64
gt%@hféc;ﬁﬁ‘ﬁt A6 et BRLoPBetdfech BE ARI ﬂ}de%gg%%ﬁﬁﬁ&? EMductors 70,

4 and a second end defining a second
Tiarlihgtposition od the brasehr 22 betwestasqutions 37 and Mg edayctoherdently be varied

w e Rb ARE o EE Rk oep et T B st bioie e main loop

cdndutioe 64mada lpenRaltpRtaE@Er Shpb SHiNeShrd BRleh ve e
first ends of the 31?i rstggnrd sgcor%d brgncheesf&a{%ﬁg%#@ems 75-78

andyhefgapsan enpesing seenndtsidd Ty abd appbsing fic endsectddieads 79, 80. The
i n,l ductor 64 at int .
fifsP A8 Sephd Sectiofs Bt 927" et ARG 5 it B GRS Bliggprinted or

 patteareditondudive teiresit #akes,7dk.sedhdi FIGS, Fiion. of - t he branch -

72 b weeg sections, 77 and 78 may conveniently be
var i odulg;theErgpectivg drsticadnof deffustbravclf eaaguetar §0, the second branch

cRALEEEE! ééd4h-ﬁ’ e VrBRE o'nﬁffagip b8 ard Pgr}n%gﬁggglgwpﬁt Side of the

conduct or as a-generally rectangula

mpinr fopstateluctoc|G4dimthes dhseated eafbolBmeannty otthe @afgu@tons are also
' nd opposing first and second

PORRE PO eibianias s etd 316 Bubbhesagtaqndngonts may bg pommested to
th BEcolsRIRA ot 2itRENO ke fifdt ARCsclShdehdFoNgEd O

patterned conductive circuit traces, a% seen in FIGS.
7- 10As vatedaboves theesspend section 62 of tlenatserni 45haay be positioned on the

B b ShearodBiRtce oreeraones. Tonnbenigertsty alows the
oveRél KidtprintSaflieic GhtehfiP 45%n b AGP (FONEHELRY) Be ol HI'PCB 67 to be

Jdllustrated enmbodi ment, other configurati'ons are a
signifigailyeredwend. Marepvien, partienst off the reaid lodp téreluttoniédgnay also wrap

72 .may,he connected to the _second . ‘
B BB A3 0F B BB SN P e e
spse sotingh. doghoald bd180t8€ ARIWEVEE thatofle GateRfia 4B enAbEBRemented in
45 may be positioned on the
two dimensions (i.e., where the first and second sections 61, 62 are in the same plane), in
certain embodiments if enough space is available, and that other 3D configurations are
also possible, as will be appreciated by those skilled in the art.
The main loop conductor 64 is defined by sections 74-80. The first branch
conductor 70 may be connected to the signal source 54 with or without a passive matching
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g

vertical portion 51 of the L-shaped dielectric
extension 63. This advantageously allows the overall
wo csprdaiod of the antenna 45 on the top (i.e.,PCT/CA2005/000103
circuitry) side of the PCB 67 to be significantly
reduced. Mbreover, portions of the main | oop conductor
NWORR RS Hild §e apprsciated bdhesatskilled in thearthThe sgrond bomch 8onductor 71

. i ' j . 3 to provide still .
sOreBI7 SHAEHL s BLBESARNPT, 8B oo raming ranch
cdridattot M2 isfié2timpdi. ¢ pndtRyniRted D ey 8HHae Sourbe $48r ground).

di nensi on e., where the first and second secti dns

(i.e,

61, En%Wiy PReakmg, thigdenghh afferpnchies 78,11, and 72 abrousiedémset the center

' ' i . hat - ot her 3D
e UPpBRIGE 15 BB AR LEALsRHES ARes o th b
candpetors 20 edd B2 isho amigk fdatuzel vittict b BE tused 18 chHRge d1Q%Mc length, -

onductor 64 is _defined by sections 74-80. The first
whieh e B FRteE freaeenii, Mateorein AEre shepes e chugingl features) of the
541w b | AY j WO K .

rRRUEE 071172 My el bR R BRI BbRREIeTRSy example, in
adriiteorstoctbm chdanderulg andrathaiphbiing dhdpss fitusfreted b FIG 03 ntlidra@ometries

whBndBRY BE it o ol PRheicsaRs IR £ oeutoothed o griRuN R meander 40
(FIG. BAY, a6r8hdH 45 Rth @QosH(1G. QB?:, wpd Nan@@% S&%{n %}yapis and combinations

speaking, the Iength of branches 70,
thgeeefl may ds0 b euseénipeprovideqdidfesnt direqupaeyatchamctefiftis, as will be

nder,i. or.. back-and-forth patterns of the

2 ?é;ﬁ%gd%%g%ﬁgﬁgd%hgﬁ% 72 is a tuning feature which

can Dige yeibnt 93 dfameemeine fobi Corldetet 64 WA ChsY ¥el &2d to control

t he, center frequency. Moreover, different shapes
ORefatyg, frﬁqmn%g 4 gately of phapes andob eufrsttemaybe wed farthemgcetion 73.

t covides-different.frequenci.e F

SR HAGe e TS o Bl ey dolrg g S0TEIG: SA), a half dog
baater9di (FIG- SB)Y)@ hatrpined2 (FIGUSTY, 8ideable hainbite 933FIG! 418), a hairpin with a

8e§gﬁggée whi ch may be used for these branches ' '
lopp, > Bh i MEdRed F1G SFhrandl apavitead® (BIG. 66).Gvioreover, in -

h ' I t [ .

SOl B MR et s 18P obiahbtor &5 malBe SRL 0P e foregoing
shapesr@itiats rathef thamjust 4 seetjom@rtherdoér act eri stics, as

w | l..be appreciated by those skilled jn the art. The

sect TG PEbHelorent 15 preder 4 Serdpil SborITBeRt o, AN dappe impedance

d#d Chiden GREW Rith, 0P Ricpt # A hi it
anshapes gnd/ or cut- ouo?s wﬁg};ﬁga&gggu; ﬁ%%ﬁ@fg&r@gﬁ %?ddmonal
renant nmgritageeat wilkbe appyeciated byddhosd skilleiartin art. Idadedagte space is

" (ElIL.G  BA). a half dog, bo 91 (FI.G 5B )
Rfiifle, S0kt e Botkion miyhe Rt RS e hoisarivte, RARS Y et aspace is
typighllpian avpkdimian @@pixﬁ&nélgaégulaggevi& ARRAA! afe AdHiGHarly so for
. me j

), and a sawt ooth 96 Mor eover, 1n so

"BF | .
- compsstimedalss anch ghusraner of thgiahoverdescribedisitapss (ertotiners) el dikely be

f the foregoing shapes or others, rather than
ust a section(s) thereof. If an circuit elenent is

needBitt widthedridastaperifatit Fediion 74 idlliedsds hitbitla gain. The length of
selctri%)neg}g1 na%s% impacts the operating frequency. However, it should be noted that the .
lengths of the sections 70, 71, 72, and 73 (i.c., the length of the entire antenna 45) also
affects the operating frequency; as is the case with a typical dipole antenna.
The main loop conductor 64 may take a plurality of shapes, widths, and
thicknesses. By way of example, the main loop conductor 64 may also be generally
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used, which creates an additional resonant tuning

web@agazoias Wil |l be appreci ated by those skil | epcT/aALl08/000103
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art. |f adequate space is available, straight-line
portions may be used in the appropriate |ength. Yet,
sprcular squangppelagonal,stc. alihough ofherf s]mapecsrmey alad be abddisueh as a U-shape

TG 85} o BRO8TFIG . Bl tiadBe Nen S HELC 60
ot her s)foydovkr, khd@kcdod P4 Ra90Rb Made n&@l@es%ﬂ&llﬂesa@t@ FJ?@H%@ may be used

of the section 74 influences antenna tgal n.
aob @écﬂutfg@ﬁ F4a 5P dlentithgsrstion (T san shanst n@earnelméaml;i be noted that, in

_}_{Z‘Wtec?é%g eﬁ‘glfl g? 3%8&‘%% ! ha oulla SFCF%’hﬁtsDﬁ %?ec{' ﬁ fway from the

et@Ieph@le?;lﬂé epapeddijulad @Qh@f)lﬁﬁ@bﬁthb '1"@",’133]!”!!”}3?3t WAy of example, the width of
frequency; as is the case with a typical dipole

athie EntgBNA 4hmaieRbpeshore o tase tler baahtrafihe st segtion 61 may be about 1
49 exa’lrr%?/d @t th%&%gg? the¥erdSeec g@ pda%ﬁ)% %88? t? ¥ o fifdepending upon

|"00p con

0. gmhhmpldnmmmbn Gﬂuﬂrrﬁs othef Figensions fiag alsoaietda@ngh
ot her shapes may al so be used such as a U sha
(FIG Bggerdigg 3hersT ¢ imppdnog charpeterigigs of they aatenmzaﬂéyto provide wide

bﬁﬂ;ﬁwﬁ&ﬁpf 394 (FrdeSh iSGk dé}fb{)\?é?vt'ﬁél:ﬁ dcﬁ}%n%eﬁdfgbeﬁ é'lstél:géé Thus, it is

ave otches atc es, etc
t desiralole $osliradetharsda ci;roletdmeltthdrhaowtltelshmnkén caclesbtd@pe50 Ohm center

the beam. It shoul.d n t. in the case

o 8 il BRIGRG el iy oS G iy U R eI BB AiFani3, s wel s other
di $rB6ALEr Batdin® st B tb%' @se@ Q@ @hru'lk snd/opﬁ{oraswé SFi @rcle, which is
to the plane of the P . way exanpl e

vpldfehahiy dohe imptdastributdd farshyonb é‘uabe:ruthematwhmg meewe:k aridemeandering

s Shinp dftenid %5 i Aot ned B hone B S cifie St B desired 50

. ‘tem% Edht A THE bdedr welegw&nwhnwilee&mteafrsllegh cl¥ical since it can -

course, other dinensions rra% al so be used. Regarding
t aftvamjageoushRedmaved towardibe SPiQhm peinbas poted abeverinacersdance with the
t re?c{n?}’rlvgﬁ emde bandw dt h a good match is needed over

requency range of interest. Thus, it is desirable
t o shrGaeralhepeaking, ¢he abeveadidcititeein aﬂtem t&ealwymk@csus shapes and
circle tQ the 58 Chm center paqint, as
alspetes |t%tb@dutsyze HOREOERP |apmpnﬁetq%%ctlaﬁ>atl lenmbs andg guryent distribution.

SSoE U o RIS 1 BB B Pt o

ppafiewlatdrya. doneotedatovej given imlineickdf spats, manyl%iﬂtmmaéiapestdm geometries

tchin etwor k and, meanderin ortians of
scnnal aBSenmiay, 8 e Faesghey o oBRkts D dgvighig the space constrained
L SWAfolinteh StefiobRe wikki&R Boffilifi¢atidal Mevicdd) SubR Ak fellffar telephones,
the shrunken SIT circle.is less critical since It can
awhenetthg abowd-gedorberb entdnnaofeatugest 4re 1BEtictiarlypadvantagsous for providing -

not ed,abave i n accor dan resent invention.
8esxred pertormance over ml(ljl‘apl% opera‘img E)andsIO

Various changes in the basic layout of the antenna 45 may be made in certain
embodiments. By way of example, the tuning branch 72 may be moved so that it extends
from section 74 instead of area 73. Other changes are also possible, as will be appreciated
by those skilled in the art.

The PCB 67 has a first surface on which the circuitry 48 is positioned, and a
second surface on which the ground plane conductor 69 is positioned. Preferably, the
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General speaking, the above-described antenna 45
al l ows various shapes and lengths to be utilized to

weerosiziaoappropri ate el ectrical |engths and cup@Bar2005/000103

di stri bution. Sone shapes are sinple delay lines,
whil e other shapes are designed to affect current in a
perdions @f| the mainaloopsonductet &b emethegivedrangnpartion 668 of the L-shaped

space, many of .the s s and. gepnetries descr.i bed

a3hB0% slSMier 6coth aRlBtEy pOioHE0 o =it 8 SHerg i gwund plane
cHRARGRHCEISITHE NALL b¢h &MNES HlovilRDidnBanel €hf®fina performance
communi cati ons devi ces, such as cellular tel ephones,

chiresterigtive. Sivailaslyd db b Rlise drefarablenthat maneioésherfast, second or tuning

ard i ar | a eous, for ovi di ng, desi red
oBEFh GERIory 70" 78 PRREInd Bonl BB hOMNERT R ous
changesfiist bthodaskgect ayPUhe OfnveiforaNfoe NRAkie MBYmbSile wireless
made in certain enbodi nents. By vva¥%of exanple, the

compuaisaBeRsraviceR g powelepssihed vath refraendetto EXG ehld Themagthod begins

i [ . %3, - er._changes e al so .
CBE6L 180,y ool 890 00088 i TankE 0GR, ) Y Fver porin
47 he divldetricThebshelB @7cdified By fthe Réusiig), tacEtr98traEd blighe dielectric

circuitry 48 is positioned, and a second surface on )
sqipsirate. e audioAHiRntdransducebfd cemsd tyothe pperspartion of the housing and

_ 9 : . o . _
cblepRA% o citcRRS and £ 0%ripul Ritpiie heliRE0 £ MBI 2 caried by
thexttoamigemd @8neected tol the civalityy, o Silddkortdd The naesthatbfurther illustratively
.oyerlap .t.he. ground pl ane,.conductor 69, This has, been .
incie PDoitipin 8 28! s RS i AR BHH G degioe0cwtthin e Upper portion
. i o | o | ot S
45 PR A g S0 0 Lo UPBIBLE 8 b n
amenna7 #5 withipy thel lwer porigemo dii dofpthenkousingdand @omBeisind a pattern of

cansheh BpriaicaC B litortis cubroRe SosorE a1 Sgnf Sfding the lustrata

|\ pbeRge (i  Mig)h reference to FIG 11. The method begins -

(Block 110) with providing a housing 21 having an _ o
uppeAngther i Biethesl speca pHvibe pwventiom o7, makitige| acompbide wireless

, : caryd Y% ' Cl I Cuh b r .
BRI P G AL Bl RS M0 1 i et s
(BYoak si0§ ewitid Fomaingi #d Iashapdie didetiic RRfchbion 68 cbMPrising a vertical

housi qg nd connected to the circuitry, and a user ) )
PPRioH>] ?H’aé%“f_ Q¥EE18 PPRION(E8. g endingeourwgdhafirom)the yerticalportion, with
Cc i4 1%
R e ST e U e by 4 Bk Pt B etood furter
ilhesativayi ingludes Iconsdcting ethauverticahr portionp 181 ofit thet Ldkapededielectric
50 within the upper. portion 46 of_ the housing 21 and.
XA W 10 o eHR iplEtiri Sibsigete 87 i GbR! 1o Verial portion extends

-oﬁ%hliycmér@ﬁpﬁ‘xf‘ s tHaBTHRRvARakk bbYtidn 6B xtANE bdwagli R célgt portion of

~of thé housing and conprisinhg a pattern of conducti
the meinsdiglectricesulistedte 67, amd thalas least ene endBttocktrdctIoes nasoverlap a

g?o%%%l Ilﬂgrilen gorg u%toirlé9u§1§’rt}?et gi%leg%chsou%stggg,ogth%%ﬁ)1'22. Further, the main
dielectric substrate 67 may be mounted in a housing 21, at Block 123, thus concluding the
illustrated method (Block 124). Of course, it will be appreciated by those of skill in the art
that the order of steps described in the above-noted methods is merely exemplary, and
various steps may be performed in different orders in different embodiments.

Another example of a hand-held mobile wireless communications‘device 1000 that
may be used in accordance the present invention is further described in the example below

12



Anot her net hod aspect of the invention for making a
mobil e wirel ess communi cati ons device 20 i s now

waolemesnzdied with reference to FIG 12. The net hepdr/oagiosso0103
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(Block 120) with form.ng an L-shaped dielectric

ext on 63 Si vertjcal rLi .5 nd an
UM HElREesE o1 BN 61 ot Reti ey 00 FRERGYATY RiTnf ' Housing 1200, o
>{ph& quoo%al SNoutphit Bede mﬂﬁtmn&n @tn@é&ﬁiéé !’I?OVM #CE display 1600,
he overhang portion, at Block 12 The netho

fwhtch as piefdrahdy mfuil geap}m HeDuQter typesefoutpyf devices may alternatively be

t t L-sh I
SRS PSR £oNiaR 1 P 3 SoRARBS i i histhes 1200 apd i coupled
tBRwia tHeQalypaP14000shdeike YOL800R e Yrddessied B8 te $800 controls the
that .the ovérhang portion 68 extends above an adjacent

peperattom offthe ldesplam 1r60@; & well s ﬁleszmmllrmeeat@n ofghel mobie device 1000,

g B BERARE kS SauhERenRl AP IPL URRR S0y e,
at Bl oTke haasmg:q!zomeﬁay bdrelofBated Geficaly, brCmay Rakd aﬁ%ther sizes and
67 may be nounted i.n a ‘housing 21, at Block 123, thus

campm@migdma elapsheld h@wwtmmw Tt ksorad gy inatpde a mode selection
Cﬁééf g??the h%%%v%re%“? sg‘ggr B g{ﬁgah*?ry %ég‘??%e%;( li)Je{nd'tE]lephony entry.

above- nm«hl@hmm)hmlsrobsssn@rdeme Qsmmlt}wrpartaaﬂthv, aobileslevice 1000 are
st eps rforped in _different orders jin

dstordy Eﬁm@%@ HeAlS: lée\nthﬁ%rm%lse%ﬂ erynuBicalions. fibpyptem 1001; a
MR- Gt 1&% &?&t‘efﬁn%ﬂ?\/thg q{eéﬁgp 14 tanEBt}ie Rfsplay 1600,

used I n accor ance e present I Aventi
delsng iviadd other mlr}mt/eu@np devibesl D60, 11680,T HXlearck 1120; FsGvell as memory

1 € 00 .illustr Lvel i ncl u housi,ng . .

gmcesélgﬁy*plﬁ i grgiO e s bRl SoBhe FIRBLE device 1000 i

BiePdthbl %Vt'w‘bewﬁ{" R 'cdn%nﬁmgétﬁa% @évﬂa@ QvaWofd% dndl data communications
'prefera ly a full graphic LCD. Oh types of out put

" deapabidiesrayn aaddérqmatthvemyb@za devicei 1%0 mefprazbbest@s nige’ capablhty to

RO

1600. @@@raﬁh@@zasmr@ﬁ%ye 6>eec&&acb>cmetﬁr@&§sslhﬁ Rlevice 1800 is preferably
operation of the display 1600, as well as the overall

oplerast inoh Persistant siophisiel ge thecBashomemoryh 116l fwh seayt ks stored in other
h%s th 8{%58)8\' ﬁg}‘lg% eclthha%) éll;?écggl\?lg]r?&gogygl}th? 8P Sfmltap— Egrage element.

oIh aidbitions |sngtsmamftvssdra,pe;&c{ﬁmdbud¢ rappli¢aionke bt ﬂaﬂSISthﬂgof may be
e TN Ao et Phoh b SRR TP ey RAMD 1180
FEHEADLEEh SOLLH BRI HE o by M) b OYOn e RaM
dey8@ke 1000 are shown schematically in FIG 13. These

o e A T RIS e Ao, o

Sg&u%n PQhwatk 9 169&155'5 &)\ 130’0@1&'{ Rt dRYice 4980 C& Bredetermined set
1060, 1080, 1100 1120; as well as nmenory devi cés

11:6@pp]ltb8®omndhwtarqootxsl diasier dstemlecapsnabegest ewuch 1®0xata and voice
Trclgm%kr)lgcla 101(11seV|388A100(9 fﬁ)OB 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
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preferably a two-way RF communi cations devi ce having
voi ce and data conmuni cati ons capabilities. In

w@emsn2005 the nobil e device 1000 preferably hesr/chz005/000103
capability to comTuni cate with other conputer systems

via the Internet. atlngs stem sof t war e execut ed
WIm}eS(Sheetp/loob eis@ilngPrg bl theoBIMsdppeitemanry seagHesgly dntegrated,

yﬂ%‘gg%l% o Hpﬁtlﬁe 2 ut%h Gx‘ff’refeﬁe et @S qggpr Yith 1@ dEHEe user's

fypes menory devi ces, su

coﬁ%sﬁbnﬁﬁx%dla%'téfnmmﬂbr a<536Rihted fvith a[’rhdsaéor&pmﬁg,etem
elenment. In addition, system software, specific device
appIG@amuEWQthIbrf‘ﬂﬁéﬁiqrb?, theludise, datdy a9 (MOS0 rG@MImYpcations, are

R

raﬁ% %bﬁmdnﬁoaubhg sbBistetn. dEhé wenmmynicdtions kmbsysteredl001 includes a
e RAM 1180. The processi ng devi ce 1800, 315 boﬂ‘

regeivart 1508 iransgtes 5%%% #n¢ QA T Bivse a@ﬁ%&ﬂse@“&ﬂég 68nIn addition,

thg 6@%@@5&&9@@5#’# GliJ 3 aﬁ§?%éé%oﬂoeé§sﬁ1§%gﬁﬂé Cfich as a digital

set 0 I'i cations “t hat contr ol
siaas Ipcodém (PSBpas58o, amdslpc&l wsblllats)rml €i@s)akd1v Ghe specific design and

_communi cat 1300A and 13008, b {al
lmﬂlﬁm?ﬂél o odks cRmAGFRGF actuvaem jolcis ] dREndt upon the

Ffl 0 s:}{e%&%t nORhITANRE ShotilR! ddvicRPriO0CAt in%d%)(o ferate. For
|nsta él uring manufacture. The PIMis preferabl

exampzbdglaemolblleodgam Hi09gmay ihchela agonymuricatians spBsysteut ﬁ@sdeﬁgﬂed

oo R RYLs KAES P BRSBTS (OPRS)

mbBiEBAE cOmnRfichtiBEs At oBC/IdVAISDdsainad it @FErate with any of a variety
aw rel ess network 1401. Preferablé the PIMdata itens

ofavaice @amnelS‘s%}'thﬁtné@’fcak%c;ucl'syaﬁ 8 TBMAn &QM@& BCS, GSM ete.
ﬁg?}}%)gg 8#8{1%'&%@ vtog: \A@&ngé‘ks’glﬁ’gﬁ’ %b%ﬂrate;%golgl gjfa‘fgi L1‘1?2’157als°b be utlhzed

.‘ ‘wit@ $lie 20bNeIESicesyIoeE M ComTunl catl on functions,

i ncl udi ng_data and voice co ni cations, re erformed .
thr ougthrkea%@%ﬁm?ﬁwww%ya% e, %{9@1 e of communication

%rye{a%%' o &Davishiktv andep GeRT Rk %Evlf&% moblle devices are
u sys

né communi cati ons subsystem 1001 i 'ncl udes
re’gxstcﬁ'e@ on ehie AAROrk wsing ansiqu¢ persorbkintificationrmundrer apPEN associated

. antennas 154Q a 560. dd| tion
wWithnBashi 89S @ggéygqt\é(mkio qWEYEL, nfsw&rhl& fsgess is associated with a

\?55%‘3%3561‘1&6%@% GeviSl A RSP A6V flﬁkef&egﬂ'éghirég 9G@6stPiber identity
1580, and local oscillators (LOs) 01. The

nmdabl, toromoeky ngena:ddo RSID SM@altdatn @rderdp opprate on a GPRS network.
mﬂle&;{ehﬁ% rﬁe&v St eﬂg 1%:%% 1ﬁ% e%gqugi"%%vg Bgen completed,
tlgfo%)olhl% 'd@%@é‘ deghot AP RERE @ind FRkeiv¥ agihBunRafi®B Isignals over the
e

Vi ce may i ncl ude a conmuni cati ons subsystem

| cdxﬁiﬁmnmsmg rmet}vqrb ldpb:r &ugealwmqweﬁefrqm e eqmmyyicatipnsgnetwork 1401

%(et n?xte Ci%%r are rou e tto Rﬁg r%cgf% 1%50,( %@ provides for signal -

amphﬁcatlon, 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,
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PCS, GSM etc. O her types of data and voi ce networks,
both separate and integrated, may also be utilized
vmmphﬁ@@omnd Iteansteission td GE0conMBtmicationaetwesk 1401 (or networks) via the

requir ts vary dependi ng upon the type of
ffﬁ%ﬁﬁgpl on system For exanple, in the Mbitex(tm
and Data 3 ddiibMito NSYbYEREIRS » cofirliCatid8Y | st8R1sAtRe DSP 1580 provides for

regi stered on the network using a unique per sonal
i enmtol faf cthe ireeeivernti)0 and tieNrarssutiéral 840. iforhexamphe, gains applied to

device.. | n GPRS ne et work  ac S is
CERaato, TRl Shoes FosBet g 00 o GHSIE, 20, may be sdaptively
@o%‘&o@le& iEeughanehai Codis aotitf 2 81 riguRS &hj188Entkd ﬁﬁﬂhb'DSP 1580.

nodul e, commonly referred to as a SIMcard, in order

to opelat datgrromnuprEtions modr, 2 veived Signhl euchnast autsxkmessage or web

T RS AROBENED LN s ca o o

Ingadeviues1 8000 Tak Seceived dififal OtHeH Tuindri 26cdidd By khe processin
1401. Signal s received from t%m conmuni cat |lgns net wor k P 8

19eyiceol 800 er apcutmhtortha dispiay ¥680: ercplicmativelyrte semgether auxiliary VO
}E&Hw YOH0C A BLAY L5 nla als%' o?)ﬂ'ﬁJos@HBE 1tfeh1r%1a§dcﬂrﬁs e-mail messages, using
requency down convers

S&ieémypamﬂ()@tand/or antle D’Eh)er ambarprm dékecaimﬂoo guchQs a touchpad, a rocker
0j t al ﬁonversn on. -to-di_gi tal, conversion of
t ﬁ‘&lt?be edhyaprvdiegh or S%{P? e " bR OB 980t & hscompopgd data items may

ek l%’rﬁﬁhﬁﬁltt%@ Wp'tﬁ@tdoﬁﬁﬁlrfléﬁﬁ?)ﬁé %@Fw rﬁufﬁh)la%a the communications
denodul ati on and decoding. In a simlar

ssxgxswtsmtlmbe transnitted to the netvvork 1401 are
proces % gc'p nmodul ted and enc % EX E&D P.1580
and ar & £YEIFC WP‘H@&E‘ 1085 {1E'Ct PYFENOPEIAHOT 85 & ggvice 1s SubStMt‘ally

~ dieHifad o tRe @Qﬁ' QEnBOMYATohk QRodd eREUpRNEM ﬂé@e19€&"¥1%hﬁk %Pe output to'a

filteri ng anmplification and transm ssion to
csmdqw d390,0andh exignatsk fqmanm#ssmatwgrg@ryerazcch hyh@ microphone 1120.

r ssina. conmuni ca
st gt%ﬁ{iﬂvg‘ éﬁge ﬁgg cilg 3}65 B @ﬁtg@g gﬁ a3 Sryg}cglm%sﬁag%rgcorgmg subsystem,
I 80 aler bel bfifleisated e the dewdod 1060. 14 2d8itiofiOthe QHpIB/ F600 may also be
gal ns applied to comuni cations signals in the

adein ViieocRmupicaliang meds; fasoxample ty displayghe v@qnyty of a calling

E‘%tté?rhéén@% | n%%@lﬁéaqg%%@eﬁgﬁd a .%Z{%ragég r%?rto(r%?lgg I'ons.
rmde dhe eshmitarmgesdogmahmcamb sabsyatefre Efiablscagautitativhlbbetween the
\ the co ni catlons

pﬁ%@gt%gﬂcgagﬁﬂ ?@?E";’%ﬁeﬁ%ﬂ@o%fﬁ@smrg@@g% igla ppgdenot necessarily
EQ grmxﬂ?‘?ie(&@@'%?@xﬁhﬁl@ 618 S?lOItt '}gr% fdﬂ)'iﬁrﬂﬁ{lcﬂfoﬁﬁ SE5 eV may include

e processi ng - -device output to
dals plfiarads 0device  anldt elssm;tat&cbl gircuds s and octrhpxmeatsxi b1 ax yBluetooth™

il é:gﬁg]%\ﬂic%gﬂ&sggl%guﬁag%%rlﬁgglg:%g§orr}1%1¥qn§<§%1%n C\% %Ic’nei‘ﬂarﬁhenabled systems
and devices.

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, it is understood that the invention is
not to be limited to the specific embodiments disclosed, and that modifications and
embodiments are intended to be included within the scope of the appended claims.
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t he keypad 1400 and/or some other auxiliary 1/0O device
1060, such as a touchpad, a rocker switch, a
wo eshzoabeel , or some ot her type of input devipPer/CAn®s/000103
conposed data itens may then be transmitted over the
conmuni cati ons network 1401 via the communi cations
C%éﬁ%tem 1001. In a voice conmmuni cations node,
overal | operation of the device is substantially
simlar to the data comuni cati ons node, except that
1. receﬁn&ﬁﬂelvgfb@éss cammuithafiods defice cﬁﬁ?ﬁ&ﬁg 1100, and
Si gnahs for transm ssion are generate y a m crophone
112 hoasingi ¢k i ve voice or audio 1/0 subsystens, such

as r [ ste may al.so be. .

e AR RSSO SR A0SR o e 250 ine

d| s@ mym]lﬁﬂp’) comductr having aldapl theresh definitfl 8t and second ends of said

gmml C t| ons node, for exanple to display the

m?lﬂ BHOL cal ling party, the duration of a voice

cal Iy ARf b2h al

shorat : r angeaggminﬁﬁgﬁggtg ‘lﬂggs fgg s%gctoéﬁ% Cg ndT%thceﬂt theht%St end of said
majn Mnmooductmrmdtmgra sebendnadi deﬁnﬂxg\al fixet fe80Poiafd ot her

pr oxi mat e §V|ces whi ch need not

or
P SuCaPHd GPARRI CHHFaF atins & Bist epd Porieaied Pejacemhe second end of
sai%lf}ﬁﬁlh'lé dGEBFM ac&kbm&msaéga wfehg pbiAfGnd"
t ClTCuUl

i nfrared devi ce and associ a -
conypdneing drangh cancmccoetlmmmg @tfirt end eomctstto amid maid ldd conductor

n Wit h si - enabl ed
be{s"ges fiicd reﬁ?ﬁf% &FSSS Hﬁtcﬁ“filsﬁ‘é)tnfl% ii‘ﬁ ot her
errbodl ments of the |nvent|on wll come to the m nd of

one skilled in the art having the benefit of the
2.¢ ea&iherfggblh ysrélﬁs% gomumunisationsr dayisernf Qe li Whemms sad dnain loop

cob788° B  EHE b o 8 3258 s g

o 'oppmng ﬁrst aﬁdﬁbénﬂind&ﬁﬂﬁ a8 Setletsig the %ﬁhﬁs tiae ARe ke %@*sinﬁriﬁam loop .

enbodi nents are intended to’ i ncluded within
COE@’&}S%‘ of the appended cl ai ns. CLAIMS: 1. A nobile
Wi rel ess communi cations device conprising: a housing;
and a nmulti-frequency band antenna carried within said
3. houéﬁ‘hqgnabwb BOITfss smmmumaaaoms Hede Gbmﬂaimt Drwinasin Nfle espective

f %a? reJdn dg&l ni n% &rst an% sec ends of said
ir &61 i h Condyctqrs gaig) sggop mmPctﬁmnﬁgsaal tuning
briﬂch%hn&fé@or%?@é@ﬁfe&gd arina e kideRE sdill niin %ﬂ g%édl?&éﬁ ‘ng a

mai n | oop conductor and having a second
first feed point, a second branch conductor havi ng a

fir onnect ed adj acent the.seco f.
4, The & Slblfe wireless” Comunications evice o% a1m wgerem said main loop

conductor includes non-planar portions.

5. The mobile wireless communications device of Claim 1 wherem said main loop

conductor has at least one tuning feature therein.

6. The mobile wireless communications device of Claim 1 wherein at least one of

said first, second, and tuning branch conductors cdmprises a tuning feature therein.
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said main | oop conductor and a second end defining a
second feed point, and a tuning branch conductor
whacosngpies first end connected to said nmain | 0OPCT/CA2005/000103
conductor between the respective first ends of said
first and second branches. 2. The nobile wrel ess
7conmiFtiec atobile switielessceonhufiications 1deviver of Clsiml d fither comprising a
Jé conductor has, a general y recta ular shape with
%ﬁ&l SfrajesTUPRAYINg S2id AU e cRpb B 94TMg; andr whergiggsaid main
S i 4t S
l§@¢:gal é’%% tgrs?gggvgggt{]ngu%a%%?c gnc‘s a'ﬂg tPEi &Al{rﬁtﬁch &oqx%uctor each
CODIPIINCH LEEPestise denductvetiactloni saidivloetrie substlae.
respect ive first ends of said first branch conduct or,
sai d second branch conductor, and said tuning branch .
e ondug{eOmBile ﬁﬁ@l@%‘”c@ﬁrﬁdﬁﬁaﬂ@ng 'd'é%:e sl S2lgfgR! &)mprlsmg" |
| oop conductor. 4. The nobile wreless comuni cations
Vdealesc etraﬂsc@'exl cmcmtwh eargied byasadd wislevtlio spbstratedarat osnnected to said
Lﬂ %s n g E"{}P portions. 5. The nobile wrel ess
g & 6R %e of Caim1 wherein said main
| oop conductor has at |east one tuning feature
therein. 6. The nobile wireless comunications device
%f Clmethodfemekingatmotilesvireless commumiaitipng devicesmopnising:
and t nch conductors conprises a tuning
f eat lljgvl?%gr st?g, af’.‘:ﬁ]le nobi | e wirel ess conmuni cati ons
devi Qﬁsm‘bnﬂgad ulli-fréfuehe) batd MRtenfid Wethih e ﬁb@éi dg Arfd comprising
substrate supporting said nmulti -freguency
ant er‘f‘rfaamalﬁep wARdustas haying avgapnthersisp defining cﬁmirandfsre@md ends of the
C&ﬂﬂuc% nch conductors, and tuning branch
con tor each conprises a respective conductive trace
on Sal filrstibeanele conducton hatingtacfirsB endl behneoted ladjavértehe §ifst end of the

ni cat,i ons ce of aim7 further conprjsing
rOgIR 43 &név%?rs%&ewmg@. eeRnd: gogt definmeadingt feedpernt,

' di el gGlebbi BB %an dct@f‘ﬂaﬁt‘?@ﬁ‘ ﬁgstt %ﬂd E&uﬁ.@fgg ]gojracent tﬁe second end of _

mul ti-frequency ant enna
theotwiaindoop reidustor endaneriond enddefindey a second figedi pmmgand

Dene AhP Db et BA st il b 6 SRR conductor

HeBRdenROEbSdclive indt iefds GF tHArst BRI RicOndiBah&tedd f irst and
second ends of the main |oop conductor, a first branch

conductor having a first end connected adjacent the

B oriofstiod: BF R § MPESROBY bRl 156, By e o generany
rbdtmﬂarcshgmomb peitignfirsBarkd! se6dndeyidks a0H BESIshth ﬁlﬁ,t &fEdttond ends;
end of

t he secon
and wherein the gap 1s in the first side of the main loop conductor.

11.  The method of Claim 10 wherein the respective first ends of said first branch -
conductor, said second branch conductor, and said tuning branch conductor are connected
to the first side of said main loop conductor.

12.  The method of Claim 9 wherein the main loop conductor includes non-planar

portions.
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the main | oop conductor and a second end defining a
second feed point, and a tuning branch conductor
whaoosnzpies fi rst end connected to the mai n | 0OpPPCT/CA2005/000103
conductor between the respective first ends of the
first and second branches. 10. The nethod of
13wherTae methed ahClaimod whetsin ther BrInHQep aoggw@rahaﬁ e 1dasCone tuning
rec | ar shape with opposing first and second sides
faﬁWEE%%%gSing first and second ends; and wherein the
gap |s in the first side of the main | oop conductor.

he nethod of O a 10 wherein the_respectjve
141 1 1 GhegnalBopt G SrhePing JHEkPREGH AR TIST Seordgaad boing branch

t ni ng branch conduct or are
co %uﬁcﬁoggg gﬁBﬁ&% aﬁ{lmp g r@%tnﬁg:t é&gf said main | oop

" conductor. 12. The nethod of Caim9 wherein the main
| oop conductor includes non-planar portions.13. The
met hod of Claim9 wherein the main | oop conductor has
at | east one tuning feature therein. 14. The net hod of
Caim9 wherein at | east one of the first, second, and
tuni ng branch conductors conprises a tuning feature

t herein.
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