WD 2005/ 120106 PCT/ CA2005/ 000105 MOBI LE W RELESS COVMUNI CATI ONS DEVI CE
COVPRI SI NG NON- PLANAR | NTERNAL ANTENNA W THOUT GROUND PLANE OVERLAP Field
of the Invention 5 The present invention relates to the field of

comuni catjons devices, and, nore particularly, to nobile wreless
communi cat V97254é¥¢es and rel at ed met hods. Backgr ounRFISFAXRON Y ent i on
Cel I ul ar- communi cati ons systens continue to grow in popularity and have

beconme 10 an integral part of both personal and busi ness conmuni cati ons.

Cel | ul ar t el epHEHELEQNVIRELESS §;OMMUMGYEIQNS DEVIECELOVRRIBING| | s nost
anywher e THEY-RLANAR INVERNMe ANTENNA WITBROUT{GROYAIhELANEABEBEMPhas

increased, so too has the functionality of cellular devices. For exanple,

many cel | ul ar devices now i ncor Qa3 BARvadY | digital assistant (PDA)
ao@‘r‘ess—ﬁbovk's—g

features such as cal endars, sk lists, etc. Mreover, such
nul ti -$unct i onTigepresas m]zEntrmyrehtest diel fisld 0§ emsmhmcatameldeﬂsdsyarsiend:rfand

receive e [ nessages Internet via a
cel lul ar h%ﬁé\lg?prw’ g{)n 1|e v{ﬂre SF 8% gmfag% ev?‘:g%arherteﬁgc?l?wm , for exanple.
Even so, as the functlonallty of cellul-ar conmuni cati ons devices conti nues
to increase, so too does th emand, f mal | er devi ces which are easier
and nore convenient 20 for §§39§9¥¥¢¥éﬂ¥£higﬂ¥¥h result, one style of
cfe: l'ul ar ht el ep%anﬂ@r cwﬁhﬁhlchtaﬁusgﬁﬁmctﬁm to QR ﬁrp Mah@ ahh'ﬁa\feﬁieﬁlchﬂg orI

i p" _phone Ip.p ca ave an | S|n Wt I spl ay
and spBak&h Mteg) Pamogﬁiétﬁ S"F’F%\?PWE“E% len (ellues Wienhanes 6‘&% The
keypad onusuct phenas xe@eyvebﬂné%aﬂls dVBF arltyWBickNBS) BRI SNIBRoRT, ash@nhlawer
housi ng, deBendlng upon the particul ar nodel. The | ower fIa i s_connected

to the uppaPhersustiRglagy hzswq%eﬁg@ 8 hepshe iagienaliy of seliny @M@%Sﬁbr and

| ower hougiAgse lé@lhfl&i" di@féeé Wﬁn@&boﬁa& ﬁ%?sonm 7§itai3 %’ﬁéﬁi (Pﬂ)@eﬁ%@@' e of a
flip phone is di scrose U. S. Patent Pye et al The

phone has suwsaﬂleemsadd@ssr books, taskelisss, eml\écnewr rﬁﬁﬂnmabﬁwct@%dqvmr flap
and h5¢! HAE318 oJE0WRL: R FRARN AN Rl o JRAARR' Ryl Efhalt)miss feed
from e ectrgnl c gg circuitry i 13(11 e pﬁeor_le, Tﬁe §pi®s/ pi \/éétgﬂl"?y
connect edatcgsstthe Interinet iz ayplhdar rebeark end/of a witslsshivodiang, netwark i(WifAdhded
agai nst tﬁ‘? gSection when not in use. Another sinmilar antenna is
fitted inthe nay n section, and both antennas are connected to transceiver
circuitry in tE*eenpivarae thel lfmc&imnﬁtynaé celhudardepinymécitibns devices dostanugelte ber at e
m smatch tQ %05&% 9106 RCT/ (pS/OOQ)g?
mcrease 80 0€S ¢mand Tor smallér devices Which are easier and more convenient
20 for users to carry. As a result, one style of cellular telephones which has gained wide
popularity is the folding or “flip” phone. Flip phones typically have an upper housing with
a display and speaker, and a lower housing or flap which carries the microphone. The
- keypad on such phones may be on either the upper housing or the lower housing,
depending upon the particular model. The lower flap is connected to the upper housing by
25  a hinge so that when not in use the upper and lower housings can be folded together to be
more compact.
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
30  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




provi de an effective switching system between the antennas w thout the need
for separate circuit elenments. The antenna configuration of a cellular

t el ephone nmay al so significantly effect the overall size or footprint of
the phone. Cellul ar tel ephones typically have antenna structures 5 that
support coYff#M5EatPons in nultipl e operating f r equencyPQISHIIAOSOUERT ous types
of antennas for nobile devices are used, such as helix, "inverted 7, folded
di pole, and retractable antenna structures, for exarrpl e. Helix and

r et r act abP@visaen sffeaiva switehing sysiem betwiens| the antenpen withpat the need fos separnés ext er i or
of, a ”Dbbllrc%ltcé?e\fﬁe g and inverted F and fol ded dipole antennas are

typ| cally wth ?I .e., onthe interior of) a nobile device case or housing
10 adj acent t h’Eheta@lpﬁnnhetpré'tgﬂrau@néa a¢llunjar sqlephknangay alne elgmificandlytediaetdke al | ow

cel | ph0n8§%£ipm£b?0\{ cﬁ r?rﬁ%k theer hBI? Ot@flﬁ Qrttelc }tegf%ttg& ﬁ}h%%? gjltel%gts d%ﬁés

Mor eover Bo"ar e erre ove ennas or
nmechand cathaaawppengxonmmnmcanmsmnmulupht arerming dm]mnysbaaﬂtse \arisos [yped eft ed by

t he nmobil e, devi.ce hausi,ng and th ref "to dur,abl e

exter nal PR AL mBRRo e Rl WL SRS B, ahdertd o e oSk RSned e
nobi | e dewtaetalsle fahtesnd $trnictirdss or @annblecHlelasr byd tefracthblérahiteshas pﬁa:@plcally
envi r onnent et,..one potenti al awback of typi.cal inter | 1 ul ar
ohone. ant Sieied PusicRcte. PR oxihor ph ARl e, MR b een Pt Reey st ne
user's heaxﬁiemiaerarettfygmﬁmowehinsobn ol SBe imErioRBHHPH RBIE deViBY S5sc Gr Aotding O a
user's boq§ anDunt of radio frequency (RF) energy radiation 20

absor b8d Elct‘aF\tet 56’89 F9y typically increase. The anount of RF energy
absorbed by a Gaeﬂasn dgsin%na? afiteltab mlm@agaﬂoﬁesqalhh&ﬂa §h1eB RREGIrt C

absorption rate (SA the allowable SAR for nobile phones’is

typi cal | ythapdp FWB‘W“&P&BM Mosgoery Hig¥ arsrabserare prelgupdieYes Axtemgl adanisdos af e user
RF ener gy »RYRARYS fhd &Y&domic %o&t msmsl Menhs‘sd&e %ls%aﬁbéétb@ 'Bqu%uﬂ@ from

cel |l phone antennas iS set forth in U S. Patent 15 to Grant
et al. Thﬁ@lmhwgmnédhﬁsfé@ igad tcbberrm Hurable ’ﬂpﬂﬁlowé@'ﬂ% atenngsnEsiernal  and

ext er pal Qﬁ’th pﬁ-log%fchrﬁb'ér AR thike W HBiid \RvREUARAAS0AE r{ﬁgcﬁi‘hbkﬁ%ﬁd at the

bottomof t etore ceralat|0n|nten3|ty exp er|e y a user,
i .e., by hmitedrgpace tnyiranmentsia f art her away fromthe user's brain. Further,

in some embodi ?@tngfe Cﬁotx%)h&ocﬁg\!vga%k of aﬁch.Fm%pn%Fgellu%ap on%nanfeﬁlgas 3§ th%{'ﬂl SO t hat

t he bottom por ousin es awa e user' s Tace.
Despite suaehn miﬁtealryalasepfomgmt;amltmmmgah waikh the/phare is eose efls anaoitenha on

expoSun & bl REE GOV BREE BN Sl Do AR B AT REFSLA 1Y
20  absorbed by the body will typically increase. The amount of RF energy absorbed by a
body when using a mobile phone is called the specific absorption rate (SAR), and the
allowable SAR for mobile phones is typically limited by applicable government
regulations to ensure safe user RF energy exposure levels. '
One attempt to reduce radiation exposure from cell phone antennas is set forth in
25  U.S. Patent No. 6,741,215 to Grant et al. This patent discloses various cellular phones with
internal and external antenna configurations in which the antennas are positioned at the
bottom 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
30  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




desirable to allow for further reductions in overall device size while
still providing relatively | ow SAR val ues. Summary of the Invention 5 In
vi ew of the foregoing background, it is therefore an object of the present
invention to provide a nobile w reless comuni cati ons device including an
ant enna cWﬁ’fﬁ'W%’Fon which allows for relatively smaPfTGAMPYWONS zes, yet
provi des desired performance and relatively | ow SAR val ues. This and ot her
objects, features, and advantages in accordance with the present 10

i nvent i on d&¥ieblsr tov alipa feyy fuathen brduetiops rin| evselicdavig ntizavhide stilarpydinghi ch nay
i ncl ude a g hQup R@.s4k PBLG, di el ectric substrate carried by the housing,
circuitry carried by the nain dielectric substrate, and a ground pl ane
conductor on the main dielectric substrate. Mreover, the nobile wreless

comuni cati ons device may fur %@: rmgrn%k%h%einapntg‘_)- shaped -di el ectric extension
conprising a vertical porti on-e%-e-n'&'i-ng—cuy-wa-ral y fromthe main 15
di el ectsri ¢ subst vetveofitick foregoingr behgromat, tit dsnthesefara dinnghjetitofighd lpyeséntom t he

vertical portjion, and.above.an adj.acent portj.on of .the in dielectric
subst r at e THEIThE} PYidked FiotdE s RS SOmENEIRHRE: it oREbieE i A MRast one
conduct i veoiifigaeiofbwhidR AARMAL for elelatiPelg i dmadN delviceO Rizkd) eycd visrotida dpred i on of
the L-shaped. diel ectric, extens] 0 as not to overlap the ground plane
conduct or Pf OW&%"&E@%‘@{V" rwﬁé“eénhanced antenna performance 20
charact eri sti cThisMad&tiRRrobjeetd] Rhtuyes, liadVBhtAgediif|863rddnce WitASthE pkBeriimy have
opposing first and second surfaces, the grqund plane conductor nmay be on
the filPst ysrAQREe praYiled fx a\}'%?b(ﬂl“’é’ﬁ@eﬁ%?‘fmrﬁhmc%‘m% frvice vepchymay et ric

ext ensi on heRYnE %t BAR dRIENR! fbMratd ORddSy éﬁ%%@ﬁh‘i’n%?] UiEBEE carribd b RRIHRRE, the
at | east one conductive trace g%/ extend over the vertical portion of the

25 L- shapdiFleing sesiate. ayd engiown alvge rapducter g thehewidi Aiclsefiontulgfrate-r st and
second enqgor0fvel,Nfe mdBiIE wirkRE: AMAINIGHEANEHEE hay MRRGOUALde 4PE Hgpice may
further include a first branch conductor on thg mai n dielectric substrate
havi ng a fdiglestrice prefensipaneseisingc aedinal pdnéorf pxtendingeprefwardly Fremnthierméinop

anten COf A - gc@q f IRl ' . int, and
a secgﬁd %Ehgénéc @%gﬁ%gec%r&gﬂe@w& I edg@to'}lﬁ%:a%gﬂgrgﬁrﬁalgger&g%?ﬁbhgg first
end 30 comrnécbed amljadjeesrt ppiwnsecthadnandiaddctrichaubateiter Fuwther, entmaim®oponduct or
and a secqnd _en defining a second feed int. In additi.o J-uni.ng
branch co%ﬂ%c aogonﬁdrlé(gorbcen“ ’ﬁ'sknﬁé‘??reﬁ%lnone & P%q"g@fer fréee s erraetagvgxggsr#é%mge
connect ed ohaht heeh@migpdriap oA tiicehsbaped riikietiy exhetsivaese 4shaot to evpebat thee fir st

ends of the first and Se ond branches.. 3 \WW0,2005/120106 PCT/ 005/ 000105
ground plane conducfor to advantageously provide enhanced anfenna performance

U

20  characteristics.

More particularly, the main dielectric substrate may have opposing first and second
surfaces, the ground plane conductor may be on the first surface, and the vertical portion
of the L-shaped dielectric extension may extend outwardly from the second surface.
Furthermore, the at least one conductive trace may extend over the vertical portion of the

25  L-shaped dielectric extension and have a gap therein defining first and second ends of the
main loop antenna conductor. Moreover, the device may further include a first branch
conductor on the main dielectric substrate having a first end connected adjacent the first
end of the main loop antenna conductor and having a second end defining a first feed
point, and a second branch conductor on the main diglectric substrate having a first end

30 connected adjacent the second end of the main loop antenna conductor and a second end
defining a second feed point. In addition, a tuning branch conductor may be on the main
dielectric substrate and may be connected to the main loop antenna conductor between the
respective first ends of the first and second branches.

3




The main | oop antenna conductor nmay have at |east one tuning feature
therein. Further, the housing may have an upper portion and a | ower
portion, and an audi o output transducer rmay be carried by the upper
portion of the housing and connected to the circuitry. The L-shaped

di el ectri cWORPBAINSh nay be adj acent the |ower porti orP@HCAZBE080IBpUSi ng to
reduce the SAR associated wth the device, for exanple. Also, the circuitry
may include a wireless transceiver connected to the main | oop antenna
conduct or. A nEichwdindopr anteyyia qondudterviemi hoie 4t Jeasbenarking featureobeEia. wi r el ess
conmmuni caf),Qns ' rﬁ,g% ' - ! = el iC

ext ensi onFcorrp’rtF%ﬁ%%ﬁlg Vv rtaiq.gg? "1‘55,.?16??‘?18{%%&%%@3@?@2@3?&%@8@%& endi ng
out war dl yirinsdveet meyves taroed bpdhe upper portidn off the houeing tand wenrsoed uattheye trace
on the overhan rdion. ; Th th y_ further inpclu nnect t he
verti cal glégr] |%nﬂgf]E'tglﬁage‘?_-dlseﬁeﬁg%dexggnéggc i ([:’e Sf %er?g&c?n%t‘ev 5 (égrrtrlﬁlgnotféﬁgl ectric
subst r &t ehssirighatrediee thee8 AR ca$ociaadt withn thexdesive sfod et anaplel | Alsé, e efreuitey t he
over hang port.i ext ends above an adjacent pqrtion of the nmain dielectric
SUbst 1 at e kst 8 ShieRRe RuRoRE otefie BFe bePoannsBecamieter  ap a or ound
pl ane conduct oA nesthddhepett ef de invietichub &dr mddkihg alhotfldivifeddss corhimusiiBitidns
dielectrig substrate. nﬁé e nounted. in a_gousi ng of the nohile vm'_r?l ess
comuni cafF@ifs3eri nclugp iferminge 2 L tneg fligpotic extegsiaR sogprising @ yericel
schemat i Cpbiios kndl bR GVaHARS poHicDBit RN SBWEAN FAATRNVEAE PoRIoAEW RSt 20 in
accordance wth the present invention illustrating certain internal
conpon@nt LattHiectomnductive draco opgthe, opergens perEomt Thsnmpthod ampyofurthefeingiyes | e

Wi rel ess goimaMMzGAL VaiealdRWidnCofOhe Lshiped ldielbdn§e ededsfon®oSLReMNBdibectEE agr am
generally illustrating a nulti-frequency band antenna for the nobile

wirel ess EdiEnise dhat dhesvaresal pertign extels quiwgrdlyrherefron, e averhaemperien c

di agrams Sieflis'heient «GERAMHSTRAN 81 fe MR MecRALMEER, MR B USET 1 0
various portions of the antenna of FIG 3. FIG 7 1s a perspective view of
an enbodi pedctyfe teacdidetenatraverlapud srouad elaan¢ondision oh deedicleariersbstalss  use in

t he il i . C i i i . : .S . ar

] vt P onEptierahe B RAERL SRMA0 R0 B hiofn@h nfd Rusthy W8 mbiteifIsE ™, | |
ar e per speohmumcatioendevade. anot her enbodi ment of a dielectric substrate and
associ ated antenna for use in the nobile wirel ess conmuni cati ons devi ce

shown fromthe top of the substrate | ooking down, and fromthe bottom of
the substrate |ooking up, BredDesdriptiziniof the D¥awings/ 120106 PCT/ CA2005/ 000105

FIG. 1 is a schematic block diagram of a mobile wireless communications device

20 in accordance with the present invention illustrating certain internal components thereof.
FIG. 2 is a front elevational view of the mobile wireless communications device of
FIG. 1.
FIG. 3 is a schematic diagram generally illustrating a multi-frequency band
antenna for the mobile wireless communications device of FIG. 1.
25 FIGS. 4-6 are schematic diagrams of different embodiments of tuning features
which may be used in various portions of the antenna of FIG. 3.
FIG. 7 is a perspective view of an embodiment of a dielectric substrate 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.
30 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, respectively.




FIGS. 11 and 12 are flow diagrans of nethods for nmaking a nobile wreless
communi cations device in accordance with the present invention. FIG 13 is
a schematic bl ock diagram of an exenplary nobile wireless comrunications
device for use with the present invention. 5 Detail ed Description of the
Preferred BOZOW1AHAt s The present invention will now bRCTHEAXIYOBYES nor e
fully hereinafter with reference to the acconpanying draw ngs, in which
preferred enbodi nents of the invention are shown. This invention may,

however, be enbi&d dd 4ud ‘Ramg Biv flisgwms gignethodsnter srkingda mebila ¢itslesonst r ued
as linte g@&,ﬂd Sfle t her, these enbodi nents
are provi g%@gg%ba?ﬁﬁ |eg§g%cgf:l osu‘élg{‘\&}m?ﬁg?gbﬂng g}rggugh and conpl ete, and
will fully conki§y 13 hHe scehematic bleek i disgsami ofh ahoexdmpdasy siapbilee viteless he art .
Li ke nunb r and prime notation is used
to indi ca?‘éﬁml [%czﬁg?ég Véér?el%ﬁ?ggﬁjr?ﬁgﬁ%?s%g&%nﬁlgodl ments. 15 Referring
initiably to FIGS. 1 and 2, a nobile wreless comunications device, such
as a nobile cellular i th the present invention is
first described. The—€erttd € St ¥ i ncl udes a housi ng
21 havi ng an UDWreseﬁDiliﬁ/d:rmlﬂn%llaﬁ'd badleﬁmbéd mﬁfetﬂmﬁhéﬂma%‘rdvl& wfziance
dielectric shubst rate 67, .such as %I nted . circuit bo 'ﬁg subst rate,
for exanpf®MecaeompARYLe’ Gra%ings, i8; WRich Prricrrad) ¢rabodipents ﬂ “is a

stati ¢ houisdwig Thik fiveRichiTRAYE ho@&e@FbB@ﬁlB@HlécDmanefnlyldﬂ"f@ént Forid |aﬁlgsﬂﬂﬁld31bt’lg whi ch
are used _in many cellular tel ephgnes. However, these and otpqqr housi ng

conf i d0r abF senstrae asiiraitedyie the smpodiments seiforth perginy Rothar these embodinenty ¢ he

di el ectri Greialdddoqns fhis Akeldsids wau béT‘th%E Qﬁ@§&ﬂ;§lete”ﬁi@fqﬁm ful6orREy NOT e
Wi rel ess transcel vers (e.g., cellular, N, et audi o and power

ci rcui t ry thegieepe ofghe igventiopdo fhnse eleliegd 'edhwt tlikpsmuralers 1o&d 19 fike FlEMENE | and as
will be dkﬁ&@%ﬁd ol bIRRE RN 1A ubRL 1R iNdilRO LR VBlemleRts 3nS Qitd?ﬁﬁé erably
carried by the housing 21 for supplying power to the circuitry 4

Fur t her noembodimertadi o out put transducer 49 (e.g., a speaker) is carrl ed by
t he upper por try 48.
One oﬁgm)re us%lr}fgﬂmgq{){?td%lfb%@? afg:rgl %é?/?{ggls@%cﬁg as a%&iﬁ%g%klég%&é is also
pr ef er abl yuchagsr 2 echbily celhdathdayierdf, 24 asevddanon matbt thel ptasenthavmtlomuﬁ ﬁrsy 48.

O her exanpl e uses in i ¢e deV| S r eel 37
and a bac Sﬁﬁﬁ?dgarhgégﬁl&r c%’ﬁcresig)t ﬁf tStr VF]P[ CIE&S re%ulsﬁjgezc} Pah 8'[{'%%)\,f'llpuser
input 5 Wﬂﬁaﬁlaﬁaﬁﬂﬁﬁedﬁﬂimﬂ%ﬂQGﬁélﬁ)&ﬂlelectno substrate 67, such as a printed

circuit board (PCB) substrate, for example, carried by the housing. The illustrated housing

20 21 is a static housing, for example, as opposed to a flip or sliding housing which are used
in many cellular telephones. However, these and other housing configurations may also be
used.

 Various circuitry 48 is carried by the dielectric substrate 67, such as a
microprocessor, memory, one or more wireless transceivers (e.g., cellular, WLAN, etc.),

25 audio and power circuitry, etc., as will be appreciated by those skilled in the 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

30 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




interface devices (e.g., a stylus or touch screen interface) may be used in
ot her enbodi nents. The cellular device 20 further illustratively includes
an antenna 45 carried within the |ower portion 47 of the housing 21
conprising a pattern of conductive traces on the 5 dielectric substrate
67, as wi | WOp805i2818¢ssed furt her bel ow. By pl aci ng t hePGRIEAPEPOATS adj acent
the I ower portion 47 of the housing 21, this advantageously increases the
di stance .between the antenna and the user's head when the phone is in use
to aid in'®§ cleyg'?\"dce&ﬁ/i &hg" ApiiYirE 48| udnRereet dnteréaseh ey bprusehdrtotharl arly, a
user wil | dmhot@ntsy hol d the upper portion of the housing 21 10 very cl ose
to his head so ﬁlhat t he audi o output transducer 49 is directly next to his
ear. Yet, the Ippgeiulgdlericsd0 furthsr iljusiativslysingiades anventenen 4 cardel withinput

t r ansducerthd iower ﬁoﬁbﬁmmiﬂﬁ&eﬁqusihg lz&%ﬁgﬁ;ﬁ&lﬁ&?&%}%;ﬂ Q?,}Qlah%%cgg LegLl Y next

to a user's nouth, and is typicall e user g Wouth. That
i s, holdi ifdeledes subgiregei6pas Will dpsticussed dirthee betlowt By plsdug the mbamhi 468y not
only be ungQed@i-abl& LA FUS) : It s sQ.distort the user's
voi ce 15 inﬁsorre Ci rcul;rcr}sﬁgognces. Iq{clmgg%lﬁlt’it%%?@%éﬂ%éeﬁflggénr%eﬁfes&e ‘f‘ﬁ@mﬁntenna
45 adj acerbetwege thegnisnna gndrthé wrar'dlfead fwheh énetphusd indn &% takidon eshvsingoaaus| y

spaces thg R . way fromthe wuser's brain. Another inportant
benefit of p%?%@i rr%‘ﬂt%éﬁlan egﬁsha 45 adj acent the | ower portion 47 of the

housing 21 is Mma¢ paticganimya @kt oill fypicallyeheldithpasier portian be fRahddsihf 01 Mance
i S typically hold

due t 2 a 's hand, That , USErs ty |

cel | ulolzgr %ﬁ ncg(%g'?%@/g%adtsﬁgﬁ aﬁhfcff“émtogtpﬂbtﬁ@rs‘i‘%"rﬁ lﬁﬁ’rﬁcfﬂyt"ﬁét B Assar Fstsi ng,
and are t tierlefver portimr 47 of thehyusing Q0 uvhekd@i sudhainpia traﬁéﬂ%&er%i«.'&hn%?bpﬁ@ﬁeﬁnna t han
they are n.antenna no nth %;a ent the | ower portiaon 47 of the housing
21. Accor%i NGty n??@rné’ E‘élp aﬁ?ﬁf eﬁﬁYf‘B’Fr‘?ﬁﬁd’éerﬁa‘?"% WEHF Bpisally belthapsci ng t he
ant enna 4%roadjheceat's fvatk, CWeY isPRSIHIn@Rhe Fudb itHhe HARUSER LR to 28 ekt !

anot her bene;it of this configuration is that it provides nore roomfor one
or nmore &R AY W‘i"ﬁlﬁh%‘ﬁ?% able forytheyeser. bukit By also Wistastihe pss'sapice he upper
portias 46n edmd Biecuni@edsNTh additichh Bl PAcEmeRYorSRP 2itéina S dﬁ‘dib%glﬂﬂhg MRg 4> from
the auxiliary 1/0_device(s) 50, this may allow tor reduted interference

t her ebet wB&THon 44 pbths hgusitecd Ao aduantaaearsly spaces dnsntsana Bethenaway demrethll AN
(e.g., Blusfreetddm 30 | EEE 802.11) antenna for providi ng W.AN

conmmuni cation capabilities, and/or a satellite positioning system/(e.g.,
GPS, Galileo, Anethyr imppranaeredit ofplasingithagnicnsi 45 oiackuidbe lovrr padpalt? | i ti es,

Bt | ary " SROPSEnFREd Bt IRl Y Kol bl of Dl P TR dER (. g, o
speak@f f blockage i @ruspfroltand. Bhat is, users typically hold cellular phones toward the middle
to upper portion of the phone housing, and are therefore more likely to put their hands
over such an antenna than they are an antenna mounted adjacent the lower portion 47 of
the housing 21. Accordingly, more reliable performance may be achieved from placing the
antenna 45 adjacent the lower portion 47 of the housing 21.
25 Still another benefit of this configuration is that it provides more room for one or
more auxiliary input/output (I/0) devices 50 to be carried at the upper portion 46 of the
housing. Furthermore, by separating the antenna 45 from the auxiliary I/O device(s) 50,
 this may allow for reduced interference therebetween.
Some examples of auxiliary I/O devices 50 include a WLAN (e.g., Bluetooth™,
30 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
capabilities, as will be appreciated by those skilled in the art. Other examples of auxiliary

/O dsvices 50 include a second audio output transducer (e.g., a speaker for speaker phone
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WD 2005/ 120106 PCT/ CA2005/ 000105 operation), and a canera |ens for
providing digital canmera capabilities, an electrical device connector
(e.g., USB, headphone, secure digital (SD) or menory card, etc.). It should
be noted that the term"input/output” as used herein for the auxiliary 1/0
devi ce(s) B® We%413810¢ hat such devices may have input anB¥TBEAZNTHRS
capabilities, and they 5 need not provide both in all enbodi nents. That
is, devices such as canera | enses may only receive an optical input, for
exanpl e, whirhtéony, dnd adpinemdens dolpronding ﬁig@talpqamvﬁadepaé?ﬂitiaadh@Iecmigalrﬂwice The

device 20 f rried by the

housi ng of Mehgleét% sﬁ%é?#w%h%&%{agdc%& f@]ﬁﬁﬁﬁl@@h@ Cﬁtggutton 36" and
scrol |l wheel 3% shmadd bé sated ﬂlﬁtmemﬂfrelc‘hmﬂufbmpmthes usedhanetrri}brﬂﬁaixmha@lﬂ(bw ng a
user ton menus iat se skilled
"5t he ar SevisRh SoTRONS gl Skb a5 e al e PRy RRBEE 00 SRR, *Mheer
or a "traakedsveplovide bothdnrell embsdiness Thitie, desyadcPa dainletaaéﬁsaé inxedity i ncl udes
a plurality of nmulti-synbal keys 24 eac i nd|C| plurality of
Fespect i vECels AR SPEcHl e bt eHRlei Ky Gihesdpine ik MHayerTebpy dp g AHEP udes an
al ter nat e ofigpact i on key 25, a 15 next key 26, a space key 27, a shift key
28, areturn (gr enter and a backspace/ del ete key 30.. The next

key 26 is al sol la‘*s%lqecgﬂé'}ww ﬂé{'m&“"ﬂ)’%@}‘d%ﬁ(ﬁﬁﬂaﬁ’ tzgtca‘ﬁ%eé§§|ﬂf‘?d’°@?m&31 uat i ng

the al ter pad Qohdsbred 9K @ c1dRy 481 The eaém:.utwaeséaﬁcpecrls@m&a 3% hid biskey 28
and backspace key 30 are used to enter a "0O" "W, resgectlvely, upon

first 1fct Garmepgd ihie sirewing 48 dor alloptingoh sy t‘kW‘SE‘EP mwe Yoty gted 22 Wil Be t her
I I ! ust rat 'a I)S?leéiathd‘ﬁgﬂﬂﬁé sBNSERCME aY. Pe scBdl! @ﬂ&l Bﬂ‘nﬁ%%l o%yjrefbrﬁeﬁ QayeRi ence

for use in placing cellular te one ca , as wll be
appr eci at eﬂlU@P "fhﬁel or g Kiradkenhepln in Weamfaﬂcmifé@)k@mad? dlusiyatiyelysndpdesach key
24 are arr, I rows are
ent ered vvhgﬂg%gt s'gfr h%?‘égg‘g"s?pg‘% SO%Z%‘%h%ﬁﬁ% | rs fel%gitt)hn%f Q%EE&%

al t er nat e sjobas tmwokéghezcgypadkﬁlaéonhetramlymwues;mbeltg'nac énenoxekadZSby first
pressinAg n fu n_k en in F ynbol
keys ﬂg atrng’({nt a?ér)}a?]g’e Sﬁ)acet %e); 219 ir s?ﬁ{? h@eigowsretgﬁl h?ecrﬁeer?/ 3 % %\dl %W t he
send and énackspey/deldtt ke 30. Furt hernore, t he | etter synbols on each of the
keys 24 are arrange to({d t?/\E[IET out . Th i S, . ters on
tho keypad 23 PETE! KECA BalsPisd GHRSES o PEP e TR pReRE ST ETRPE of “oach
30 row beitmlﬁematetfenmmepmesamamy kel s@ﬁde\/l@y ROsshift ¢y ESaridrbaskspacendar d
QNERTY keéBad. Each row“gf %‘Fbc[% inc 5(11% g Fe fourth ro of function keys
S5-20) ar SOaIS WRGDE & Dr gt o) (RFEUYohh SR b8 ol fUnegon o
secongy t Inky 95, ’laiaiefwﬁdr%ffuﬁﬁﬁrlﬂm&aﬁfel)l heluddsiar shd kSEFQRM cn@@@!y 3iahdlar ows
have nuneric indicia thereon g 1 t hrough 9? accessi bl e by
convenience (i.e., menu) key 39 for use in placing cellular telephone calls, as will be
appreciated by those skilled in the art.
Moreover, the symbols on each key 24 are arranged in top and bottom rows. The
symbols in the bottom rows are entered when a user presses a key 24 without first pressing
25  the alternate function key 25, while the top row symbols are entered by first pressing the
alternate function key. As seen in FIG. 2, the multi-symbol keys 24 are arranged in the
first three rows on the keypad 23 below the send and end keys 31, 32. Furthermore, the
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
30  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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7 WD 2005/ 120106 PCUCA2005/ 000105 first actuating the alternate function
key 25. Coupled with the next, space, and shift keys 26, 27, 28, which
respectively enter a "', "0", and "W wupon first actuating the alternate
function key 25, as noted above, this set of keys defines a standard

t el ephone WOZEA20P0Gyout, as woul d be found on a tradi RGTHFHROHEUEH- t one

t el ephone, as will be appreciated by 5 those skilled in the art.

Accordingly, the nobile cellular device 20 may advantageously be used not
only as &rst pefugting dhradltceaty funetionkey 38, Conpled withihy naxts epape apdahifirkesnt | y used

for sendi n : o sV & 2 I, QF r , such
as Inter ng?’ zgngégﬁnhéﬁ l%g‘géfg’,béi?g?alagx a?n&)tf é.gn%@i c@hﬁlsﬂ (raée a%ttgﬁglg tkﬂ?&i’ﬁ@ﬁ&
confi gur afinetmen keyy23lasoroted abowel thiy sett biekeye rdsbukisnae stemdard] Gldphone kayapd or

predictiv t i - mai_l S, j be

appr eci at g‘&%&%ﬁ%@%%ﬁoﬁﬁygggitﬁa@ﬂgﬁg‘i“f“‘%?@%ﬁﬁﬁ?g alsﬁﬁzl)lll grg‘ré‘?ﬁrgt??%ﬂné of the
ant ennd 4thoss kiliedun theatussed with reference to FIGS. 3 through 10. The
antenna 45 is preferably a | ti.-frequen band ant enna .whi ¢ provi des
enhanced r anshPOLBE e Mol fblsk SEHER S mal AvReEH08, SHisFd peseRper at i ng
15 frequench eaditibl @cihilir phodé,duk yt, mishels@ bt eam@nitinly ssedebi ghaigtaad/pr ovi de
R iy I L

f r equency exaipis OfRgud ol keypadpbigutabiensombelfPbekised B &hel edbodin®RR! at es

over five_bands, narrel% a 850 Mz G obal System for Mbhile Connunications

(GSM) 1BanMuititagoer RidichsFEBRnHdess Bes bsasad far pemepsmls. Ay 28 il band
(i.e., upapRetietly BdQxiMeld in thakthough it nmay be used for other
bands/ frequencies as well. To_ conserve space, the antenna 45 may

advant ageous| yEx@EHlap iraplemertafiqng of e aatenny 45358 por discyssedswidinrefgrence &g, 7

-~ through 1grGels iRmgh 16! THEM R kS ik #ucflly TR haBdls Wiap! anar
enbodi nent sgﬁs we| ?ﬁl Thlé an'ttenarlla 45&i I{th)?ar apitvéﬁﬁ%lei Acl udes a fi r]_lgt 25
secti on 6progifes [sahdnorl Grnsmissiac sk resejiionoehagRteNpizgs sover aurdple rapmmating PCB 67
onto L L el ] i r Loer . tr 3 which
ol udes SegRAABE st SafiEhiaf G WABTAR Racph N bs S kbl BREE® 2 o
over hang pupadamne B8cking.ecadl myet applinahicl SAR roprehenty ever ¢ aklapiesly ivade and
above an | acent rti.gn he PCB. .ln.s enbad] nent i de | s 55
may ol oo BEVBEER B HhaR SnublFedseley felaf WP el PRRRLIRE Be 4RIRRR | C

ext ensi onpfekrikdy pparaies eovad dive ibands, namplyos 850 i ¥Hd eSlobal dS¥sseae férl Mobily and 9).
The secongd, section 6 the an il lustratiyely i des mai n | oop
antenna CoRTmEIaToACRM G & SRR S ratE e RS S s R nas
52, 53pof wimMmiband @iof, up to about 2100 MHz), although it may be used for other

bands/frequencics as well.

To conserve space, the antenna 45 may advantageously be implemented in three
dimensions, as seen in FIGS. 7 through 10, although it may be implemented in two-
dimensional or planar embodiments as well. The antenna 45 illustratively includes a first

25  section 61 on the PCB 67. A second section 62 wraps around from the PCB 67 onto an L~
shaped dielectric extension or antenna retainer frame 63 which includes a vertical portion
51 extending outwardly from the PCB 67, and an overhang portion 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
30 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 segtion 61 of the antenna 45 illustratively includes a first branch
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conductor. The first section 61 of the antenna 45 illustratively includes a
first branch 8 WD 2005/120106 PCT/ CA2005/000105 conductor 70, a second
branch conductor 71, and a tuning branch conductor 72. More particularly,
the first branch conductor 70 has a first end connected adjacent the first
end 52 of MOf805489186 | oop conductor 64, and a second entCTASA20MMYOH fi r st
feed point, which in the illustrated exanple is connected to a signal
source 54 (e.g , a wreless transceiver). The 5 second branch conductor 71
has a fir3mdusier Zhrintscertibrpghaeadictemyl, $ad snaniag bresh gpndugter 7haMerg oop

conduct or ,AdcAp alesfﬁamﬂm@nmo&- b Bgs élfés%gﬁ&lém&e&gd &géc@ﬁt’ thdRieByd N the

i |lustratBd exanple is connected o a ground pl ane uctor 69 of the PCB
(FI G 8). 5Xhbthe umdimipob candistor Ghdand tagrecard emdsleﬁmflg pdrstdead poiminebickedh t o t he

mai n | oop : [ [ e rst and
second br taltlr? gﬁﬂg&%ﬁ_g&ﬁkﬂ%%ﬁ% yﬁ%@f 9021?1% S\éﬁe%ﬁé%ﬁ%?sﬂé ‘;eé‘}n 9 hT{ééo nduct or
72 i s Bonsmotdbratch ¢dnduate Ti lhascapﬁrsmﬂlmnnmteﬁéhdﬂbem mhmsepmdrmdaﬂSmfghet he

I ength thereof bet t irst ranch ndu s. 70,, 71. The
posi t1 on S e® Epifielte 4 ey S S FeETE,» SRS AFN R ShBLAR R 1y be
vari ed willubpatéd exagplefis canectef th a@kound pfaheemﬂﬁﬁtyr madsfanﬂ’(em SFIGL 8). t he present
TIPSt si de 1 T nnRvesgEtuton 1 it el PRedpadieich SR Tel gt acon
si de 74, Muﬁﬁp@l}ébét%eéﬂ ﬂlstrespéuﬂlvgﬁ(ﬁ@@ﬂds%ﬂﬁf e fist aﬁcﬂsecEﬁtebraﬁcttregtThaﬂﬁ second .
condudb s vEbE STtEns pf hF Gt braeh cBHORh TE R GeRhped s THaRARIoph e BSpEel T ve
first endg @metpdmt hiohs thelsRrMeconsbueden the fust iﬂ&%e&ﬁﬁ‘bi’&c@&ﬁﬂﬁ&ors%ndua or
71, and the tuni ng branch conductor 72 are connected to the first side of

the 20 méal-ThepepiienpithebppceR P%W%qﬂéewopagi pag HhmaysaarHesly, begrred
confi gur alyiRng s%ﬁﬁic%t%@fe&%ﬁﬁéﬁh& fyed m%m fhe p}é},@mfe'x d,sleqr;gnﬁi‘n b tuning

branch conductor 72 nay be connec to he second or either of
the fir st cenductgeebhas aesmgaﬁmreceegulmhm\@ﬁl aboy side 1ﬂqbld§r@csewr§~°e'65r7&)n 62 of

th

L e hats " A e gEn oty dob SO, hidfopptBht BEEkad Rdddhablo Yo, THE

overal | f 8ot pnd seconfl sebfgonarfile 9 cofthe antentve 45 apay( be dormedi ysingi puingyd of de of

the PCB 67%1{281&%0&411@{‘\'@61&%{?&5%5ra‘?gé’ Ei'ﬁ’FI@%ﬁ ver, portions of the main | oop
nt o

conduct or e over hang portion 68 of the
dielectric extthﬂedmres’)‘:ettWemrsl\zndiseafshe fitst Bnanctﬂmnducsqnalﬂethsaeuongbranth shoul d

be not ed, ve nt enna_ 45 be inplemented. in.,t

o mons: ongorghe 7L el Hhe bibperreR iRl Th 4 colBr BN BS Srtio e, ¢ e
same pbangain iddp S&bndamtdraem ire ko tiugteéds emnbodimenty bﬂ&pamﬁigu%tﬂﬂﬂiafeahlhe and

E Eg;eogﬂlerp?%glqcﬁgrzel}zfgmaﬁ %?st ndof tl?ltlsu?lng 81$agéhb(|:0%ductor may be com?é%teﬁm ated by

the second side 74 or either of the first and second ends 79, 80.

As noted above, the second section 62 of the antenna 45 may be positioned on the
vertical portion 51 of the L-shaped dielectric extension 63. This advantageously allows the
25  overall footprint of the antenna 45 on the top (i.e., circuitry) side of the PCB 67 to be
significantly reduced. Moreover, portions of the main loop conductor 64 may also wrap
around onto the overhang portion 68 of the dielectric extension 63 to provide still further
space savings. It should be noted, however, that the antenna 45 may be implemented in
two dimensions (i.e., where the first and second sections 61, 62 are in the same plane), in
30 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
9




The main | oop conductor 64 is defined by sections 74-80. The first branch
conductor 70 nmay be connected to the signal source 54 with or without a
passive matching 9 WO 2005/120106 PCT/ CA2005/ 000105 network, as will be
appreciated by those skilled in the art. The second branch conductor 71 is
pref er abl yWOHNERY18E t 0 ground without a matching net VRSFKCA28900918% t uni ng
branch conductor 72 is floating (i.e., not connected to the signal source

54 or ground). Cenerally speaking, the length of branches 70, 71, and 72
are used Bgwewk; axwd beapprepiated by thespkiled inthe g cFhgtseennd braneh sepdaster Heander i ng
or back-andstRrd @ﬁh&&é&‘{% ubd FithE R Ratchid Sand ifeblafich? tUni ng
feature V\h?%h caaﬁr' e used t%jochanglge el ec?fﬁcgﬁgﬁ&é’t ;o \%Rlélc u\?é}r:ﬂlagcs t he
cent er frewdugien 72 inBoaingdre. nit ténmecied toghegi@wl fource 54 or ground). f eat ur es) of the

branches 70, - Tdeofi WBNiHESGe REeH IR Brabh 07810 ha LT 6HY L guenG) s For

exanple, in a he e ring and straig ne shape
i |1 ust$ at &equency-fapetitiont Trersqgae metndegisg DO badki-md-fomly piternssefdhd brandhhese

branches | ngl ude S t oot hed. or triangul ar, neander .40 FILG . 4A), a

by anon® a1 bOtRbeS B BR AR AtheSeadlel PG nEBRRNE crfe AGHE t5ieth.

conbi nat i @hih vhdignkodenten freqleacy. Déorewer] differgt shvapeke(i di, idnirigefitufcadfdigncy
characterjstics LIl b reci ated. by _those skilled in the art. The
oo 2o S rahgne? 10 7, W mayiise, BD Bef i P e P e o oR ko8t ol 11
oEer at i ngadditmue Mymeaddalg S Btr@ikhtslhRREs A NI @Rited it FIG B Soth@ gebigettieed f or
the sectio

. 73. Such tuning features y include, for exanple, a "dog
bone" 190 VRicE;mayAde used fay ?he%fo'gran%wblg?@ma&w@m@ oLirREEHYI Heder (48 G 5Q a
doubl e ha.gFIGi Jﬂégg bfdnbie1 FiBalocd (FEG.48) Net¥Viviafiods oth@QRapé ahdédmbifibns @
nmeander (FI 517), and_a sawtooth 96 (FIG 5G. Moreover, in sone
embodi menthsrephanaynglpe dengicd P oRFpvide ilRyens r frgmeneyy chaggeterighigs. @6 Willeb® or egoi ng

20 shapes yfiecRhiddyShodeki6d infthéftt] Ust a section(s) thereof. If an circuit
el enent is needed’in certain enbodi nents to adjust input inpedance and/or

wi den bandwi dtFoe geclierpd3tafpe pasindeep gagdupler $demay whsoche Bsadatoeconiipl

addi t kpna qgagﬁng. upi 1| L At skilled
int hgg)ar {)Per{tﬁ'ga qug%'.eﬂsv g‘geéz5?%%%%33%%6%&‘%%‘?’?2?3%% ilgﬁg@égért{aggg's may be
used i n t Bechapping featureemey mylude, foetexamspece dog 6t YIS I5)).at haf gozeri um f or

i el 80, 815 AR ATBR MR i 3 0 ol TR 101 =
pr ef err edloop e (EICHtS!E),amnheaﬂa:p% GI‘IGt BE), set$ sovtootd 9!6r(FI(R1eS®eMomWemha gai n. .
0 57 B e Pl TRRE S e AShEY WA P Rl S ¢
(1. e. 20t hghabsnglothenf ratHeethanjust £seatibrfg)niserebd) al so
If an circuit element is needed in certain embodiments to adjust input impedance
and/or widen bandwidth, a loop type pattern may be used, which creates an additional
resonant tuning stage, as will be appreciated by those skilled in the art. If adequate space is
available, straight-line poﬁions may be used in the appropriate length. Yet, space is
25  typically at a premium for internal cellular device antennas, and particularly so for
compact models, and thus one of the above-described shapes (or others) will likely be
preferred,
The width and shape of the section 74 influences antenna gain. The length of
section 74 also impacts the operating frequency. However, it should be noted that the
30 lengths of the sections 70, 71, 72, and 73 (i.e., 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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affects the operating frequency, as is the case with a typical dipole
antenna. The main | oop conductor 64 may take a plurality of shapes, w dths,
and thicknesses. By way of exanple, the main |oop conductor 64 may al so be
generally 10 WD 2005/120106 PCT/ CA2005/000105 circular, square,

pol ygonal , W& 2005128106 hough ot her shapes may al so be useBCEGENIFHWOWS U- shape
97 (FIG 6A), a sem-circle 98 (FIG 6B), and a kidney bean shape 99 (FI G
6Q Moreover, the section 74 nmay al so have notches, patches, etc. Patches
may be useiacularfﬁqa@td, molygbaal ectayr althongh athexshaphemerdse brused sushms g haghera he beam

It shoul d ?gFrI % tmrcierb O(?Ié %%)Ca?lﬁ?ikﬁr]xe??&ﬁlsh%eéb(ﬁﬂ gejone, the_ beam

shoul d pre irectea away ‘from one e.”, perpendi cul ar
to the plane oMoteIoeerP&ﬁBs@ﬁon Byma@ylsmha\emtchbspat‘cﬂae atd. Phtchesfmaytbeaisetht enna 45

may be about C t he. .heij e.fir ection .6 be about
" 00 37 ot dag iR RhadotRRe o SEHOT TRl Sond BE vt b FEH heRubd et 0o 3 om
dfapengis ngth&pﬂﬁblc())ﬁ geelmlaéaaepﬂmb e beah ishould ﬁifefemﬂyh Be dlredtéteaw@i frenshons may

al SO e us egar di.n arac eris e

ANt enna AEEPPE DuRaRCHE DU AR P B s PAPERo SomalecBa oY Pl L he

f r equency tHeaR@en045 i B¢ Aot 7 I W lesd, thelIRighfleRhd ARl Rcliéh Smbyke dbdat S 11
circle and then npve the shrunken circle to the 50 Chhm center, point, as

will be affpt &®i 2nddhe heichtind she serond)seetion b2ipry beraboutrhio 3¢ dependingdipg| | s

ot her poﬁfe\%’fbﬁuﬁfﬂe&@ﬁa@dﬁ @?E@r@oth%m@@mdfﬁﬁﬁyh@o%@ﬁéeﬂk and/or nove the S
11 circle ch 1s 15 preferably done in a distributed fashion. Further,

the maPchi ng nBegahing ﬁwcsl&ema@ppﬁgharwwrfg’ the antprnacA% EhAEVIIS WY al so be
used to Jislﬁ ﬁ{)( od nﬁtch%%et-:&w&r Hﬁ@ﬂ&&h&ﬁ%@@ of B LENfRE #GiNt. The

center Of t circl is less critical since it can

advant agequaylmsmw S Duicts TGO PhpBIR Sialotle 5V depr
accor danc ot 8 il RERSER KGN Lotk AOCERCTRL 48RRI Gl Ll Siner

above- des anten ows various shapes an engt
utilized potipnoef tie anjemraodf, inzycbealsed ta sheiak ah@’ngmhse moSIdmebnwhwh is

distri gut L efer l%lg(a?ne mhefigg ibfted fgsh%l furqn% a&ﬁ% V\'Rvor aﬁ& rr}bgmd%ﬁfi%.es are

deS|gA cUrd Rt oine a MePar: area. ove, |iven
unlimted pSI}ﬂBﬁSBQf themyteronh 46 hﬂy&impﬁ:msahn} meetsd §1 lersrclediewd thedesatbd§@® nay not

be necess wever S onstrai ned .25 enyi ronnents
of ot T ol efiesporty mh, chen i e ubEed BT SRR 1R 18| PR ek W sk e,
where the a@sblﬁmgcdiﬁ@l?aj’e infRdd waedha 5O OAhiRs 28 heted Bdvi &uh@bfdﬁnc&dwiﬂnhageous

for providi n‘f%é des| red performance over nultiple operating bands. Various
changes i B™FHE S | ayout of the antenna 45 may be nade in certain

enbodipgent s. Bgenidl bal@xanRt ebotdsdribal NEitdAhA S NalibdsNPitiole shap¢ednso t hat
'toext end?engths to be utilized to provide appropriate electrical lengths and current distribution.
Some shapes are simple delay lines, while other shapes are designed to affect current in a
particular area. As noted above, given unlimited space, many of the shapes and geometries
described above may not be necessary. However, it is within the space constrained
25  environments of mobile wireless communications devices, such as cellular telephones,
where the above-described antenna features are particularly advantageous for providing
desired performance over multiple operating bands.
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
30 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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30 fromsection 74 instead of area 73. O her changes are al so possible, as
w Il 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
whi ch the ground pl ane conductor 69 is positioned. Preferably, the 11 WO
2005/ 120108'08904Y12M¥605/ 000105 portions of the mai n | oOPF/EHRBWIVF 64 on

t he overhang portion 68 of the L-shaped dielectric extension 63 are

relatively positioned so as not to overlap the ground plane conductor 69.
Thi s has beEpnst olithe main pdeewy cersluginh 44 cedthg raverkang petipp e L-shaped

char act er jS{LCS. .Sl A I 1L n first,
second or B%%%&Egm%ggg# ?%c ° (r:é(%%;u S@t grlrsgtf%?g& %7?5 ﬂ%go%/‘%?%%g% t 8%% @Eﬁ% pl ane
conduct or ca@uctdr {6 sThisebdsodeens feend db piogide nvmnniedn aftennanwkifompnaacerobi | e
Wi rel ess nj. catt ons. devi ce 20 | 0 escri i thor ren to FIG
i Crhe nePRRTRRLGT St Bk Forosrel el Beb SR 0B e Srofd ST R g o
upper $or bianch cbadaaets 80,70y EY ovedart the groudd plage chindlhicd@t@d ¢ substrate 67 carried
by the housi ng %.ircui h‘rﬁ 48 ctar-ri d by the g,iel e%ltlri c 10 bstébst.rgete, an
audi o out put tanSHudEModgaPsty o8 oy HYRBAR, Jar HEWNE $h 1P & IEEESi ng and
Eonnegt ggcdmm@ﬁghf @éﬂideﬁﬁ,ish ﬁd‘tdgiﬁcﬁlﬁdﬂ(rjwi'tmﬁf&enhéltg&ﬂﬂatﬁ THewiet®d begigs , t BF y
eypa carri by the usi.ng. and.connected to the circuitry, at oc
111. The @P‘ﬂbhms mlf?l viglyig A BpYaRg %ﬂe%yms %?Pﬁﬁfé?“ﬂﬁ’s‘f{] Trit lﬁ&earem?{%st one
auxi | i ary 47, npgitleaHt BubstiraR\670arrRA by thd houstdRe cviey 49 0dibPby t&iglctlidie
hou5|ng 21 and connected to the circuitry 48, at Block 112, and positioning
n

an 1518nt BibEatBsqudia oY Santsipes 4acﬁafrieé_ﬁw4be BpPer Rertiny 9§ theghousias g@f}rpr i si ng
a patt er Ne&hecte®@RANELit MRyt ﬁrﬁ%ﬁeﬁﬂpﬁtmaﬁéc% ldgﬁéké df%d)%gl&%éﬂtl%) catieBbpck 113,

t hus concluding the illustrated nethod (Bl Anot her net hod aspect

of the i nihshorsng mskconpdetaddo herpirpnitry, atifleqkeldd. Theansthed gtherdiustrgbivalee 20 i s
s oot ARl A0 SNt Qo infuodpR FRESOWREA AOwlpdBbcl 120)

with formng an L-shaped dielectric’extension 63 conprising a Vertical
portion 546 ahthedwusivg 2hardcqpoeatédote th8cisouitonds. aty Biogk Wa2.ding ppsiteningian verti cal

portion, W .2aS t 4=V r , e hang ien, at
B ock 1121 e 4 EAF laePRECF BIRHE 47/ & AR o GoMeRLRE MoK bEC
vertical podictor thtesodn thbdiclecsivapbdrath, el Biotk 113, thex temdidng B8 iltustratedrai n
dielectric %ﬁgﬁfg?ﬁﬁ] 7 so that the vertical portion extends 25 outwardly

t her ef r onf"® " overhang portion 68 extends above an adj acent
portion of thandrhtrn nektielde apectc ofulist nmteati@y , foandaktife @tmoblbks twitkias

conducti ve trace does not..qverl r.qun | an 0 tor 69 .on the
ol act 1| ot Pe de i 20Ty e B o it B h B T TE 15k et iRk Do ¢ at
67 magobe @t 20 with Fol@HS iaAJL-2Hapedtdidhboik edtddiont B3ISomprishgidi ngtidahe

portion 51 and an overhang portion 68 extending outwardly from the vertical portion, with

at least one conductive trace on the overhang portion, at Block 121. The method further

illustratively includes connecting the vertical portion 51 of the L-shaped dielectric

extension 63 to a main dielectric substrate 67 so that the vertical portion extends

25  outwardly therefrom, so that the overhang portion 68 extends above an adjacent portion of

the main dielectric substrate 67, and the at least one conductive trace does not overlap a

ground plane conductor 69 on the dielectric substrate, at Block 122, 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

30 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 1004 that

may be used in accordance the present invention is further described in the example below
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iIIusfrat ed nethod (Block 124). O course, it will be appreciated by those
of skill in the art 30 that the order of steps described in the above-noted
nmet hods is nerely exenplary, and various steps nay be performed in
different orders in different enbodi nents. Anot her exanple of a hand-held
mobi | e wi r MRS/ RBWHuNni cati ons device 1000 that nay bBECHEAWITWORE cor dance
the present invention is further described in the exanple below 12 WO
2005/ 120106 PCUCA2005/ 000105 w th reference to FIG 13. The devi ce 1000

i 11 ustrat M| plergaes RIFEC.alholhsi dryiceotf§0 iHustiabyaly includes aghnysiag 1309.put devi ce
1600. TheyonbpYlhosiayd 6& cafpaVBedis Peodl GRE QY ice MBS laSaifi bly a
full graphﬂé5 LCD. O her 0t pes?cl)f out put get\?%ﬁg%wﬁay gﬁtséﬁn(g%@{aﬁ/@be
utilized. whichioprefssblye tidharapbicllgid Qtherdypes af owputwevibésmashatemetivilnbe 1200 and
i s coupl ed.:p, ke . 4 d (.Sl T, essing
devi ce 1888 g@.&‘ﬁ%&%ss%ﬁd&%%@l?g? %Sogoq% t(i1 h%lﬂ@? glﬁl a;l/lgﬁl{%égwgnsd {vg\:cloﬁlglg(g t he
over al b opetwatn tha keypatl 1400raiyl the display 3600 0B processinpekpmad800 cortrotsube i on of
keys on th eyp 1 b he u .a.The usi ng 1200 e .el at ed
vertical | 95“%%‘%#33“ % éi%gayo%mgt %Sevyéfssész%% % §P°%eﬁaé‘§%§%%eﬁ%n%’8%ﬁ‘é“’%f nshel |
housi ng sinmsonseds actudtivd df kyypad tinekeypall40d ey therdele sel ection 10 key, or

ot her hardware.or, software for, swtching between text entry and telephony
entry. I add TROROREE 300 S0 SR o e e gmesh 1 P S 451 e mob | e

devi ce 106Kkpay @Enchilivpdlarbshble ARlsingatrhytures). Fhdkeypatt mAhincRdé #glodélseldtion
communi cati ons suhsystem 10Q1

; % sholl_’].t-éange comruni c‘ﬁtiﬁgns subsystem
1020: PhekRegpather e Qf spHwarg it hing berweende g sgins e d telspPRIy snibut / out put
devi ces 1060, hQRMitiod iBe pitdestihd deviss1808) dthed aPorhe/mdBilcdRVics 26001ak60, 1180
and various ot her device subsystens 1201. The nohile device 1000 is

pr ef er abl §h%™ SbemaYcaly 18 dittubl cReroinslude ednmersaigny stteetemnd 90kt a
comuni cakhRBned efaRItikdtioRS sutlshstdf Hok0Ohe HhFad TPIV0! Srad@i 10960,

pref erably has % he capability t0 conmunicaté with other comnputer systens
via the | Aloag nath otlyreinprt{onpus gevieem1960.t 10801 Weandt Ha0ngs whk 2p mseressi ng

devi cqs518QQiles }%@ﬁ%ﬁ@&ldyvari%ﬁ’s étﬂé}rﬁg;cé Q.lb@*'spe%ssfﬁi e i3 b(?lre%eviéé"ﬁg)(ﬁ§ the
flash menory 1 , but may be stored In other types of nenory devices,
such as apre&aehlyaltyowaprditycoramicagipnssdayice daving geine enddaameemmunicatioasidi ti on,
system so r.a  spechfi. i APRLJ:cat| ayts,th f . be

t enporari F{l})\%ﬁg@eédﬁl %th{cl)ﬁ%’ \?tgf!alﬁﬁlg g%‘}clf%e ,Ib%yﬁe%ébl? hié&sr gﬁd%‘ﬂ?’g@ﬁ% menory
(RAM 1186ommQunatewith athenersnysitey spstagnsnecthe deinkty t he nobi |l e devi ce may al so

be stored in the M 25 1180. The prpcessi ng device.18 .in_addi,tion to
s oner ot mg. OFuFg im sl BeaftOE” i At Siceoflp in Py | o0, | ons
1300A20 30 eidredrin tahgerdastit Geord, G0¢h asAihp fasteimemahynEIB0S Bt may be stored in other

types of memory devices, such as a read only memory (ROM) or similar storage element.

In addition, system software, specific device applications, or parts thereof, may be

temporarily loaded into a volatile store, such as the random access memory (RAM) 1180.

Communications signals received by the mobile device may also be stored in the RAM
25 1180.

The processing device 1800, in addition to its operating system functions, enables
execution of software applications 1300A-1300N on the device 1000. A predetermined set
of applications that control basic device operations, such as data and voice
communications 1300A and 1300B, may be installed on the device 1000 during

30  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

13




of applications that control basic device operations, such as data and

voi ce comruni cations 1300A and 1300B, may be installed on the device 1000
during 30 manufacture. In addition, a personal informtion rmanager (PIM
application may be installed during manufacture. The PIMis preferably
capabl e of WH341291% g and nmanaging data items, such aBCHCAMPIOOWE| endar
events, voice mails, appointnents, and task itens. The PIMapplication is
al so preferably capabl e of sending and receiving data itens via a 13 WO
2005/ 1201 66reRsST nemaod S5V4000 Poderaylys dhee DBV ndatowoitems] 4@ scapyiastlyr itsigsated; he PM

Sat e L TR R A OO S DNy P e e

vi ce user correspo ata 1tens
st ored or casspoidatgetitandnis storétbertasoiazd wath ashpst eemputosystemi. cat i on functi ons,
i ncl udi ng dat a~and vojce ni catjqns, are erforned through the
Commini ot | onaCapuyEEs TERTRRL ~HhaRE: ofh°and Bk CRERERIAiSHY ek |
conmunp c aperdirmed syl dmcomh@nizatins Rulsaitern 190K wnd pwodsihly fidfkhithcilodes a
recei ver 1500, a transmtter 1520, and one.ol. nore ante 1540 and 1560.
A o R R Skt AL R R oISt s
modul e, swugBivasl sB0di ghistlitterSi5g0,aind [Phe 6EMBRY antdnbhd) 154050d 1860) It eddidion,

oscillators (LGs) 1601. The specific desjgn and 10 i nplenentatign of the
communi catheFarRirsiapscbasEe 1901 lsp dirlndse a@ﬁ?ﬁssl%emo%&’rﬁi‘ﬁ%aé&t 13 net wor k

in which &RgaMEdcker (o8P essbORMN loSall datiANGRALDR) P! ahe spcic deSigalRd €, a
nobi | e device 1000 may i nclude a conmuni cations subsystem 1001 designed to
oper atl@ wiplenpptatignyiof e themcomgupicatiqny nfubsystsah b0l B dependpaldivposdhsi ce

(GPRS)  Mebihhnid@icRs GRIWBE it Anichihe REILIL dPice 3060 B! BRnEESIo0 R, Fopper at e
w th any'of a vari et_i/ 15 of voice_comuni cations networks, such as AWPS
c

TDMVA, CD\vexanmis 2 deviee 1069 may incjade 8 communications gubsysterm 1981 desigesd bot h

separate %‘Qgérﬁ% SAAIHE MotRY ™R 158, RACH | | Feihal Mr{l]cgt %{5&%% %&ngﬁp ce 1000.

Net wor k acceSs requirenents vary dependi ng upon’ t ) _ uni cation
system Forobéx datpcemmunicetives hiviotksxand alsodleBaned TAGPerntaotithomn of arvelity e

devi c ar reqi . rﬁl.ﬁiﬂ‘iﬁi Lhque r I

i dent ﬁ?l ca ivgﬁgﬁaﬁg{é’?&cgé&%f%%‘%ggcﬁg{ é\% Wt eacﬁ’ @\#}éé?eshé%gchet wor ks,

however, (ehentypes afdzsand wicssowirkd, both\seidnata andsmizgoatddpmny also bsetilized a

device. A devijce th ore requires a subscriber identity nodule,
oRa B eyt IO

comonl y M card, in order to operate on a GPRS networ K.
When requi red Nefwsik kicdesgrQuirahéntnvay dpénditat hppn the agedol esnmhanieatibeen

OO Lo e ROl (S0 YRR L0, communt et | ons
CONMMURHC atrégided & e mktwh#d dsing a unique personal identification number or PIN associated
with each device. In GPRS networks, however, network access is associated with a
subscriber or user of a device. A GPRS device therefore requires a subscriber identity
module, commonly referred to as a SIM card, in order to operate on a GPRS network.
When required network registration or activation procedures have been completed,
25 the mobile device 1000 may send and receive communications signals over the
communication network 1401. Signals received from the communtcations 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
30 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,
14




by the antenna 1540 are routed to the receiver 1500, which provides for
signal anplification, frequency down conversion, filtering, channel

~selection, etc., and may also provide analog to digital conversion.

Anal og-t o- di ital conversion of the received si gnal 30 allows the DSP 1580

to perfor n’f"ﬁ’%?@“&‘t‘}%l ex conmuni cations functions, suchPGECAEMHNT ation and

decoding. In a simlar manner, signals to be transmtted to the network

1401 are processed (e.g. modul at ed and encoded) by the DSP 1580 and are

t hen pr ovfdRiicatien alﬁéraelﬁlaﬁﬁm to g cqrs@@nlfzaiwndﬁe@wlaﬂ4qlo(oan@m9§<swﬁ\ﬂ@r si on,

frequency,Wahng958r sion, filtering, 14 WO 2005/120106 PCT/ CA20051000105

anplification and transm ssion to the comuni cati on network 1401 (or

net wor ks) vi a Inhagditignt te rpreces 8@ communidations signels, fhe Jo8R I58Q) pyidesiforcat i ons

signal s, ‘?rfggg tﬁeF(%Qexpéroflﬂﬂﬁeﬁldftﬂé traﬁé?lmt% Oisc%‘ﬂf nggxa}lﬁs»m %J?Héh gnd the

transm tter alns appli ons signals
in thesr ecemmercaib®) sigmeds urr &msmawmlmﬂzﬁdrtm;asmﬂexadim nmglbp alaptivebl | ed

t hr ough ayt t n.co trol SP 1580. In a
data commil %ng?d tgjn %%%m ay %aéncceolngglaal%on sil%ieﬁ?:eﬂ egén gle?)gg 15 'ssage or web
page downl oad,Iniasdapr @cematdtibys mbde, a oroeived cighdl 0sush 3419 sexs iressaddOfiIwend i s
input to the rocessi ng devjce 1800. The recei ved naI is then further

b boessedbtiy PRERETIR BUSr 1 troPRunkger XAt GRS i PHAS B pl ay
1600, or @bb@ﬁxngﬁmed YBUDOTB@F@mQéd'l@ignaah@(t}ﬂeh &&meﬂbﬁ;cesd@/bfmelﬁﬁ&ssu% devi ce

user g@so coppose data i e ,. such as e-mail|l nessages, us{ the
keypa(’:l0 14607158 18P0 for 28 Qutpyt Rdpe PY F%proyorlai@m&%‘{ﬁl)é@ 996’6’(5”1‘% aeHliag VQ

t ouchpad, d&videa®bSrA démet 8y may h18s! BRnpHIE Bhta it0khs, SOEEasQLRAGH niewsagesoaismgﬁput
devi ce. The conposed data itens may then be transmtted over

communi cathesawad dtfibrd/or agme gther au a@’&f@iﬂ?ﬁ@aﬁ”ﬁ%r%ChﬂS?tQWQ%f‘é?ﬁkTOOl In a

VOi Ce COMmARLCATHRMBSWHERE Sr sSR! tyRRETiAut il Thd\@nHR¥eLCEd ReniURS) anti al Iy
simlar to the data comuni cations nmode, except that received signals are

out put t othan bgplsaemitted 19T ﬂamaorgmgwaat@m detviorla d40d g the egremysentipat ed by a
m cr op@on&bé.};lsge% 1004 ternative voice or audio 1/0 subsystens, such as a

voi ce nessage recordi ng subsystem 20 nay al so be inplenented on the device
1000. In addi thoanvoiﬂzeh@ndmgmaaynﬂ@o@, wHgralh bparatia ofithé ﬂe\z@disisnbsmti@lé/

conmmuni cagj( fufld® to B Statel 90m£ﬁ<n%£%o§s h%déj'e%’ et NG elvEE s}ég]&]% P&P&Zt' 14 ng

party, the durat i on of 3t her V61 ce
i nf or mat | grakef hH08hand m@agefurotrmnnssmm ansgenaagdsbem anabplemachldﬁunl cation
bet ween th

GRS T KT MW R AT RS S
shor t 20 angay akas iiplainemad os tHisdesice MOOM Yn iaddilioi ¢he 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.
The short-range communications subsystem enables communication between the
mobile device 1000 and other proximate systems or devices, which need not necessarily
25  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.
Many modifications and other embodiments of the invention will come to the mind
30  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.
15




an infrared device and associated circuits and conponents, or a Bluetoothrm
communi cations nodule to provide for comrunication with simlarly-enabl ed
systens and devices. Many nodifications and other enbodi nents of the
invention will conme to the mnd 30 of one skilled in the art having the
benefit of MY RYEHi ngs presented in the foregoing OREHEANITWNGS and t he
associ ated drawi ngs. Therefore, it is understood that the invention is not
to be limted to the specific enbodi ments disclosed, and that nodifications
and enmbofAdMSS are intended to be included within the scope of the
appended cl ai ns. 15 WD 2005/120106 PCT/ CA2005/ 000105 CLAIMS: 1. A nobile

W rel ess communi cati ons device conprising: a housing; 5 a nmain dielectric
subst r at elcar r Aeabbily wiralesh doounsiiningtionsgieviceicampyisingr ri ed by sai d main
dielectric SUb{ﬁJ ks, a gr ound pl ane conductor on said main dielectric
substrat e; HRa géd dielectric extension conprising a vertical portion
ext endbng out vmmdin;dwlécmnubﬂiamhdmﬁadb@ismﬁehcﬁmﬂg; substrate and an over hang
portion extendln Qut war. rtical portion and above an

adj acent porti3ff ’(S'fy &me&%xé?‘ﬂ %Sa?ﬁu%ﬁ%trate and a main | oop antenna

conduct or Corrpatgﬁhﬁl@iﬁiedoﬁ@.&:tor@ﬂ@axd(ﬂﬁduﬁélbdtﬁc§ulb§t%e being relatively
positioned on t portion of said L-shagped, dielectric ex ensi on so
e e i

as not to ovei B BRI HemPTSing a verfgal popionexigndiag autwardly

conmmuni ¢ aﬁbmrsalddﬂm aRleBikic Chisstrite |anm96\%|rﬂh\rﬂlg sbrtlomBitehdirh RIne&HNy flonbédast r at e
has opposing first and second surfaces erejn_ said ground pl ane

condud? or verica) goxtige apq shoye an pdiacert poting afprid B dé%‘i’%‘i/%\bﬁt?%%tlm‘bor tion of

sai d L-shaped , g8l %Brdnfénﬁa(fc@ﬁlﬁbﬁﬂ cOrkbSRes atoneage/%&le”cﬁnédcﬁ% %«aeedbaﬁgcond
surface. 20 3. The nobile wireless conmunicati ons device of Caim1 wherein

said at | ekivelymositiopsdoucthp waerhingoporiion el lovhaped diclpetyisraxtensipn 5opt i on of

sai d L-shgped ,6i;f gﬁ&gﬁﬁn@5E395|on and has a gap therein defining first
and second ends of sai'd main | oop antenna conductor. 4. The nobile

wi rel ess conmuni cations device of Claim3 further conprising: 25 a first

branchs copduct gf, %bﬁé"»ﬂr&&k "eo giln?c%éﬂscdé’&s&f %Ila? NQViNGeid faid Shasfnd

connect ed adj acent Irst sai d ant enna conductor and
havi ng a debomd substthtedbdsi cpppngna firstragtl stermd sprfacrtrs,,whmcinasasiegmnnﬂ blesérch

conduct or cc?n%ugtgl gs R 't}?e (ftllrsfl3 RiTia? %nc;s u%elte{nagael’\d Qg ] rigportu:)n o aiﬁrﬁg-shaped

dielectric extension extends outwardly from said second surface.

20 3. The mobile wireless communications device of Claim 1 wherein said at least one
conductive frace extends over said vertical portion of said L-shaped dielectric extension

and has a gap therein defining first and second ends of said main loop antenna conductor.

4. The mobile wireless communications device of Claim 3 further comprising:

25 a first branch conductor on said main dielectric substrate having a first end
connected adjacent the first end of said main loop antenna conductor and having a second
end defining a first feed point; and

a second branch conductor on said main dielectric substrate having a first end
connected adjacent the second end of said main loop antenna conductor and a second end

30  defining a second feed point.
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connected adj acent the second end of said main | oop antenna conductor and a
second end 30 defining a second feed point. 16 WO 2005/ 120106

PCT/ CA2005/ 000105 5. The nobile w rel ess conmmuni cati ons device of Claim4
further conprising a tuning branch conductor on said main dielectric
substrate %@é‘@g‘&éto said main loop antenna conductBFT/GA0058MH$ he
respective first ends of said first and second branches. 5 6. The nobile

w rel ess comuni cations device of Claim1l wherein said main | oop antenna
conduct or Shas Bie mehde vouslesy gprnmynicetions devich of &ilgm % further epmipriseevd r el ess

conmmuni camns}%sbr%&ai SfaRhorAraldR hat§eRbie %aﬂs%a@%gh&&mssaimamg portion

and a lower portion, and further conprising an audi o output transducer 10
carried bynterne copdyetor pesweéndhe ishpestiveifilsounds ofpailfdstcod seondbrandesai d
circuitry; and wherein said L-shaped dielectric extension is adjacent the
| ower portion of said housing. 8 The nobile wreless communications device
of Cl abm & wheTla mokitd Wirdesscpitnrupicatanplevee f Eladnr levhasint sakhsaini lv|r

connected_to said in | ant enna nductor. 15 9. A nethod for nmaking a
mobi | e wi PRFEESC %’gﬁﬁﬁ?scag%g%ﬁge ﬁ‘é‘mgcfga?% f9%i ng: forning an L-shaped
dielectric extension conprising a vertical portion and an overhang portion

extendi ng,outwardl y .fromthe vertjcal portion, wth at_ |east one

conduct | S8t atle TbileRratss Ry OR BRYco) etk e b VerE e
portion ofn tfiRr boibaRAE a dovedr@oktiong Al uftR& dMmptiSing aiBidlo odipal €&dsfiicer
substrate sq that the verti B&l portion extends outwardly therefrom the
over hafg °FBFd b e dRpe RILion s $ald Jeusieg andesopnssiseite sHd Sircity e Whetsiel ect ri ¢

subst r at egai@nGhiged dilectRatensiONR HBRABGY Hellder HEALR ofQEFhARIngOVer | ap a ground
pl ane conductor on the dielectric substrate;  and 25 nounting the main

dielectric substrate in a housing of the nobile wireless conmunications

device. 1. ThendRlohad watbleld BddmhEniWiBhE ufviler EBIN 19WALRG! Lif RURR rate has

opposing first and second surfaces, wherein formng the ground plane
conduct or CEBPFES swHclkstransrgiveheonngledge s1id chapl laereantea oendoetoon the fir st
surfage, and wherein connecting the vertical portion conprises connecting
the vertical portion to the first surface. 17 WO 2005/120106

PCUCA20058000 14 Bnettod forThakimget moblileoirdibsaicom@umibatioss deviaesiomposinglg f ur t her

conprises posi ttolnﬁfﬁlg N3 i-@ﬁapae& dielectric extension comprising a vertical portion and an
overhang portion extending outwardly from the vertical portion, with at least one
conductive trace on the overhang portion;

20 connecting the vertical portion of the L-shaped diclectric extension to a main
dielectric substrate so that the vertical portion extends outwardly therefrom, the overhang
portion extends above an adjacent portion of the main dielectric substrate, and the at least
one conductive trace does not overlap a ground plane conductor on the dielectric substrate;
and

25 mounting the main dielectric substrate in a housing of the mobile wireless

communications device.

10.  The method of Claim 9 wherein the main dielectric substrate has opposing first and
second surfaces, wherein forming the ground plane conductor comprises forming the
30 ground plane conductor on the first surface, and wherein connecting the vertical portion

comprises connecting the vertical portion to the first surface.
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| east one conductive trace to extend over the vertical portion of the
L-shaped dielectric extension and to have a gap therein defining first and
second ends of a main | oop antenna conductor. 5 12. The nmethod of Claim 11
further conprising: formng a first branch conductor on the main dielectric
substrat e W29 i rst end connected adjacent the fPFREAZRIPOBSt he main
| oop antenna conductor and having a second end defining a first feed
point; and 10 form ng_a second branch conductor on the main dielectric
subst r at e Lhavi Rp methpd of Clamf wherpiagrosidioniap dedivr comerisse posiipndrathet t he nmain

| oop ant enna GHRNHEIATe B B RREOWer RO Yeliehi Rie & BeTRdhdichdeaal Nt . 13.

The method of Claim 12 further conprising formng a tuning branch conductor
on 15 t hextpusion agdé¢ bavers gapdhisen defimng Brsharst ssepndendhel amain loapogpteant enna
CO”dUCtorcﬁﬁ&&ﬁﬁ” the respective first ends of the first and second

br anches. . ie nethod of C aim9 wherein the housing has an upper
portiofi and a lower portion, and farther conprising: 20 positioning an

audi o outggg {ﬁﬁﬂ%gﬂ&f5<?9$9§ﬁ§kh&nswﬁﬁﬁgn portion of the housing and

connect ed e crrcui pos onl%g the L-shaped dielectric
ext ensi on adj afoeningtahfrsd teiveh cpradutiooon tfe rhdie dieleouts isuigstrpte having a fitwrndct i ng

the verti %(?Anegtgc[ géj gc%n% t?nc tﬁr1]s erq? IOP th(e::I imealinef%%f; iagtegnuabc%%él%go%'an& gaving a second
end defining a first feed point; and

10 forming a second branch conductor on the main dielectric substrate having a first

end connected adjacent the second end of the main loop antenna conductor and a second

end defining a second feed point.

13. . The method of Claim 12 further compdsing forming a tuning branch conductor on
15  the main di€lectric substrate connected to the main loop antenna conductor between the

respective first ends of the first and second branches.

14.  The method of Claim 9 wherein the housing has an upper portion and a lower
portion, and further comprising;
20 positioning an audio output transducer adjacent the upper portion of the housing
and connected to the circuitry; and
positioning the L-shaped dielectric extension adjacent the lower portion of the

housing prior to connecting the vertical portion to the main dielectric substrate.
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