WD 2004/ 051747 PCT/ CA2003/ 001853 SURFACE MOUNTABLE CLI P SUl TABLE FOR USE
IN A MOBI LE COVWWUNI CATI ON DEVI CE TEHCNI CAL FIELD 5 The present invention
rel ates generally to surface nountable clips, and nore particularly to
surface nountable antenna clips suitable for use in nobile comunication
devi ces. BAGKGROIND ART 10 Printed circuit boards (PaRs)canesdyascal ly used
in nost el ectronic devices, including nobile comunication devices, nobile
t el ephones, and PDAs. Surface-Munt Technol ogy (SMI) allows conponents

such as resisters, l I i and clips to be
nounted to a PCB. In 0 d%égp?um%cggr%@%&%ﬁm a solder pad is
attached to the PCB. The AdQBih&EGOMEUNIBATIONDEBACEN top of the sol der 15
pad, and then the PCB is passed through a reflow oven. Inside the oven, the
solder nelts, and the sol der adheres to the conponent. \Wen the sol der
cool s, t h@EHEMEAeRELDi s firmy attached to the PCB. Placenent of the
conponent onto il ! L& | SiQN m
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whi ch spegifidegs how t he conponent should be orientated for placenent onto
the PCB. The vision systemcan thus determ ne whether the conponent is
properly oriented. If the conponent is not properly oriented, then the
ori ent ati gackwrdeparTect ed, or the conponent or PCB can be .rejected.

This prevents co nents, from bejng placed onto the sol der pad on the PCB
in 25‘5 an i nco'%rl"'g%f Circidn pesids fﬁgégoﬁ%o’ﬁ(@‘ﬁ?”ynwdb@ @Oéh?ﬁeﬁt@g‘?ﬁgﬁ‘ﬂ?eﬁbl eclip
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surface fprocsusppantichy tbive nodunfedaod AGEKI In@rdeotdmeauraysirgpaherdia B0B,

el ectrica t] i |.der pad clip, iS.pl onto the
col der pat ‘SR EEE Afhethd b L0 R coPREra el PEefi o Db 3 R e der
causelsol path apditheh thp REB {shpassed titrewghod réflhe seh.ddrsigmthet aveh hibeeblgecause t he
sol der to f clhq o) smal |
area of  cRorherd R Rl bR b e fornebEnC Miin the SOfe Bl tolondiy T
undesi r abisyirply eliached tathePEBi p with a tendency to rotate out-of-position

during the 35 mgfdop GRE C%mﬁgentﬁ@egﬁc%é %gdé:&zegt@jayo@rl%ﬁis abhe oSy i oni ng

and alignnment errors relative t , relatively weak bond

will be nB@EMinEHIesHRCBRradthigha@n dalchiie ariemationof teTeanpnes) Birig s s

20  placed on the PCB. The orientation is compared to stored data which specifies how the

component should be orientated for placement onto the PCB., The vision sysiem can

thus determine whether the component is properly oriented. If the component is not

properly oriented, then the orientation can be corrected, or the component or PCB can be

rejected. This prevents components from being placed onto the solder pad on the PCB in
25 an incorrect fashion.

The component may be a surface mountable clip which is placed and scldered
onto a solder pad on the PCB in this manner. Once mounted on the PCB, the clip is
utilized to receive and retain an efectrical component such as an antenna. The clip may
have a bottom planar surface for supporting the clip and making: both a physical and

30 electrical connection with the solder pad. When the clip is placed onto the solder pad and
oven heat is applied, the surface tension of the solder may cause solder build-up at the
center of the solder pad fo thereby cause the solder to have arcuate top surface. The clip
therefore only has a small area of contact with the solder at the center of the solder pad.
This undesirably provides the clip with a tendency to rotate out-of-position during the

35  reflow oven process, which leads to undesirable positioning and alighment errors relative
fo the PCB. Also, a *rela‘fively weak bond will be made with the solder pad.



DI SCLOSURE OF | NVENTI ON A surface nountable clip which is suitable for use
in a nobile communication device is described herein. The surface
nmountable clip is nounted on a printed circuit 5 board (PCB) and retains
an el ectrical component, such as an antenna. The surface nountable clip is
made of awmeb@lsstuTucture having a plurality of planarcscaess@eneral ly
formed into a U-shape. An opening formed by the structure is sized to fit
the electrical conmponent. One of the planar sides is used to support the
structure and is nmounted over a solder pad on the PCB. A hole forned
through this planar side is configured to break a 10 surface tension of
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cl ose-up view of the clip of FIG 7; FIG 9 is a close-up viewof t he

nmounti ng portion of the clip of Fl G 8; and -2 WD 2004/051747
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20 " Embodiments of present invention will now be described by way of example with

reference to attached figures, wherein:
FIG. 1is an illustration of a surface mountabie clip which is mounted to a printed
¢ircuit board (PCB);
FIG. 2 is a close-up view of the clip of FIG. 1;
25 FIG. 3 is a close-up view of a mounting portion of the clip of FIGs. 1-2;
FIG. 4 is an illustration of a surface mountable clip having an alternative mounting
portion;
FIG. 5 is a schematic block diagram of a mobile communication device which
utilizes the surface mountable clip of the present application for rétaining an electrical
30 component; l
FIG. 6 is an illustration of two clips of the present application for retaining an
electrical component which is an antenna of the mobile communication device of FIG. 5;
FIG. 7 is an illustration of a clip assembly without the features of the mounting
portion of the clip of FIGs. 1-4;
35 FIG. 8 is a close-up view of the clip of FIG. 7;
FIG. 9 is a close-up view of the mounting portion of the clip of FIG. 8; and
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FIG 10 is a side viewof the clip of FIGs. 7-9 positioned over nolten

sol der having a surface tension which undesirably carries the clip on top
of the nmolten solder. BEST MODE FOR CARRYING QUT THE INVENTION 5 FIG | is
an illustration of a surface nmountable clip 104 which is fixedly nounted to
a substrawe suaki7as a printed circuit board (PCB) 100pcivosmopmedss cul arly,
clip 104 is nounted and electrically coupled to a solder pad 102 fornmed on
PCB 100 using solder 106. Prior to nmounting using Surface-Munt Technol ogy

(SMI) techniqu l; i d pe an reel ckage onto
sol der pad 102¢R3As?% y ?F’Ii&géle%@gc@‘ggﬁgﬁy_’t @80?@6?@0%% t@ﬂs?'ﬂe'ﬂﬁé'”&rt to
whi ch t he a8 fensien ehich avlepleatlyaianiss theapip-carnap ofeled mpepkaagieng facilitates
the process of attaching clips and ot her conponents to PCBs. A vision
system (n%t shovvn) S used to verlfy that clip 104 is oriented properly on
sol der paé FORCAR hO§ {ENEION nes that clip 104 is not

t ed d. bef
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t he recelfmemgaﬁ&ha@daéo@ieabéw I!@Qfdp&gg@doectrl cal conponent (not shown in
en side 222 is flanged at both ends to further

FIG 1 or 0]

facilitate thﬁg@giﬁ\ﬁqﬁa gf"'% Cln H@afiFea. &i‘ﬁﬂ@ﬁéﬁﬁ metal steictushbgyingi t " type
f ashin Anpzoraéwwﬁgsaaaos.o&@rmdq Y shtté@ra%ef&}%@d Into Bsbiape, %éwé!rvﬁu&f clip

104 is 5| cé &% g ndD ret ai nﬁbp qaﬁg” cal conmponent. One of the planar
si des of ﬁ TR Eh ey er@?%t? HCPBd%gVea%nﬁqcﬁgaspB‘FQSPB‘Pf 108 of

clip 104 brcorgeue@whdrorcopﬁsﬁ (Eﬂﬁnpro't lafgysanerebM UThé PEGNGH m@eslaﬂc@gqm g@l der pad

O 5B el Crordiby Rl 8T pdifiofl STEShARGTRU BhHBO R L b 8 (9T TP 104

embodiment the planar s;des of clip 104 are integrally formed into an “octagon” shape
25 having a single open side 222 (i.e. octagon = 8 sides with 1 open side = 7 sides).
However, any suitable number of planar sides may be utilized. In this embodiment, each
planar side of clip 104 has dimensions of about 1.8 mm x 2.5 mm x 0.15 mm, and the
octagon-shape has a diameter of about 4.4 mm. Open side 222 of the generally U-
shaped structure provides a flexibility and resiliency in clip 104 to facilitate the receiving
30 and retaining of an efectric_a! component {not shown in FIG. 1 or 2). As shown, open side
222 is flanged at both ends to further facilitate the receiving of the electrical component in
a "snap-fit” type fashion An opening 220 formed by the generaf!y'u-shape sfructure of
clip 104 is sized to fit and retain the electrical component. One of the planar sides of clip
104, which may be referred to as a mounting portion 108 of clip 104, is used for

35 supporting and mounting clip 104 over solder pad on PCB 100 (FIG. 1),
Prior to discussing mouning portion 108 of clip 104 in detail, the use of a surface



WD 2004/ 051747 PCT/ CA2003/ 001853 nountable clip 702 of FIGs. 7-10 which
does not have nounting portion 108 of clip 104 of FIGs. 1-4 wll be
described, FIG 7 is an illustration of surface nountable clip 702 which
includes a nounting portion 708; FIG 8 is a close-up view of clip 702 of
FIG 7, awé4@5174D is a cl ose-up view of nounting pordi/oxeddBissAs shown,
nmounting portion 708 is 5 integrally formed with clip 702 and is a
general ly rectangul ar planar structure wi thout any distinctive features.

FIG 10 S%‘Aﬁta@{e%b&%%f%&% der{?ch?%%s%t e EBnouy V\ﬁﬁrﬁ; pFHPﬁJnH'o%?Squ\é%f ol ten

sol der 106 during a | ow sol deri ng process. | aced onto
sol der pé&lfFs162 %H@e@'@wb%aﬁq 4 iappllipgeation pesusiges ﬁ@é“tﬁ@ﬁ:@i'ﬂ)m?o\ﬂh'%l der 106

causes Solrﬂﬁfﬂesbé'h'lodntm@ﬂaoﬂfontmg FaeNE &ra QbseSQ) Ak oP@f 7b0%4r Fis. ¢astrierigol der 106
to have arcuate to Clip 10 702 therefore Onl%’@ as a snmall area of

contact wPth QSBPB"‘EBF’ 1’@8" 8{ WOH@t'r@eFPﬂr‘%‘?” 618 s arEdEiOMTadouTEe, PaHes “Bhdesi rabl y
provi des mltegﬁauy@&nm tkh &l Polancy atgéné@ﬂ)ﬁﬁe@taﬁilliarqﬁarﬂﬁﬁtmdw@ wikdut agy t he
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(FIGs. 2-@)at thblcent@r&ﬁ sbioenmex 'tG?rtomglrsetsloldsr $0cdie Hage acoatbitgusuedce. oCln:r eak a
surface t f ng a

refl ogv(?sof%%tlp ?'Ir%m% ,qglhgseg Sﬁ]gh? OP%(cﬁ%anWlﬁ@lslagérJE g%lt gweé:tﬁgt%r gf%'dep?édr o'? ate
out - of - pH tThm umﬂsifa@y ploxidps O'dpe"éQ;? wifhy tendamdyyto rofelecoup@Bpdsiionglodteed in a
cent er of egerzﬁme@gst AR08 bedtedBe ShfonAddnd Wit andotat e al |y

fromthe sides and tiron 108. In this
enbodi rren'te*at'V%@sthQBQBa 02@@*%#’*’@3/W@@Wda’f’”b%ma%é”t%?@@r@é@éo%f mount i ng

portion 108, Vmélﬂﬁo%béﬁgo%@@s 1153 f&@@ﬁh‘blﬁ%} WCI@W@KL% 'ﬂ%rp@ééi'@appﬂi@lﬂ%n()f

mounting portion 1 di ameter of ho bet ween about 0.5 nm

and 01%7 urding Pertiep dPAKEPPGEeS herpolionepleadr 9("1'1%%‘?'*!%13%%@6%”%“9%&&? 9 eg 202,

204, and 2®5a&0&gm2b@o4ﬁb@1@t 265 FIGX 235 Mk Wlﬁfbr;ﬁéd! m&@ﬁz i ebe incl udes
nmount i ng $%¥t| on 1 ont o _sol der 206 and

et h08 CRfekeh i Rbalk s RiBRS T o s TriEn raRer B 4 sPHEooesh o the bkt ui t b

sol der paawmih@% refSw aondemgl [ﬁrocésbesd &neslh@milbw @i@ﬁlemﬂldmgs obt ©ldte odi0f ar e

bal anced su t hat unt i p n bIe so that cli 04 does
ot - ohi 1 150 sPoe TP e Rkt die. 2 & PRk 425 BT il e

ref | o0 ovemtionl 198f deys 2®2f 2Dheandrﬁ06|eaien$MTeralprl fecmemermdqscmdlaioog ttefsaohe p 104 i s

cor o1 on” 198 S piniB bbb o8 LLAR B eAD 28 Bpliobh BRI (1O
is becaus@et% grigefd crounimspationf mﬁcwberabm@gsmﬁm éncped elonea‘mtaemﬂeanced

state. dg@%?i!ntohﬁ’t dRloR 1%? derQ g@ﬂ%&% of‘ﬁolé’ QQP bd Bl %ﬁ@ut%‘%“ﬁ% ng

portlon 108 to S|n St o 'so asse % nmoves t hrough
t he refl| ARddvemm. BRil Prederable fbsmay ber@@mthﬁrc@ﬁensmns of each leg 202, 204, and

25 206 may be about 0.35 x 0.5 mm.
~ When clip 104 which includes mounting portion 108 is placed onto solder pad 102, -

legs 202, 204, 206 and hole 208 in mounting portion 108 provide multiple points of
contact with solder pad 102, As a resuit, the tension forces acting on clip 104 are
balanced such that mounting portion 108 is stable, so that clip 104 does not shift or rotate

30 in an undesirable position as passes through the refiow oven. In fact, if the initial SMT
placement position of clip 104 is slightly skewed or shifted, surface tension forces will
help mounting portion 108 to be adjusted (moved or rotated) to the correct position. This
is because the surface tension forces always intend to reach a balanced state. In
addition, hole 208 in mounting portion 108 allows mounting portion 108 to sink into solder

35 106 as the clip assembly moves through the reflow oven. This prevents clip 104 from
floating and changing position as solder 106 on solder pad 102 melts. Legs 202, 204,
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floating and changi ng position as sol der 106 on sol der pad 102 nelts. Legs
202, 204, -4 WD 2004/051747 PCT/ CA2003/001853 206 and hole 208 in
nmounting portion 108 al so provide increased surface area along the edges
of mounting portion 108 which are in contact with sol der pad 102. As a
result, woungs#odg4portion 108 is firnmy attached to PEB/¢O0oafiss it has
passed through the reflow oven and cooled. 5 FIG 3, which is a close-up
view of a nounting portion of the clip of FIGs. 1-2, portrays the inmge of

clip 104 g 'deﬁ?fe%d%% %o%h%%ﬂ%ﬁ%b@%ﬁoyé’% |ﬁ9’§9§é§!l§6ﬁaéee§§ag the204, 206
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alternative su ace nmount Ssmlar tocltip 1 of FIGs. 1-3,
clip 406 ¢venandgeeadd . structure haV| ng a plurality of planar 5| des which are

integral ly formgdsiytigr & HJeRbaps vieks %b@{tmﬁfrﬂoﬁt&nfc@&mc@l dfFId961-amy be any
sui tabl e electrlcall conductive netal, suc

beryl |
copper ( BECEYS tlaﬁ-lma@mo{)glga THeaselTeT fipighsys'an iy aggwsg Pz S, Dery i um

i ntegr al | 304f obEBRELvidY Qo:mspﬂlrmﬁancmﬂhm diablatiengsieh Sydugh do omea esbitfe 422. | n
thls enbodi nent, the anar. si des of 08 406 are inte allﬁﬁlor dinto
i

an "oct ag‘?ﬁtu@r”“é}‘?afB% OH tWﬁ oén?uﬂtéﬂgé}ogl?@ ‘H@C}hﬁ’zt“r(”i aligws e BRI & i des

With 1 opgp 184 eheveverifiad. des) Hovvever any sw tabl e number of planar sides
b til f 4 h

(rjr??/ren ﬁsl o:‘ ZFi(goﬂU‘tS ap "Q’SF P?‘ %F tweeguc 5 U%rgﬂlg ﬁfld’[% Aé’éagrﬁo‘g apgshas a

di anet er 19k clbeGs 14, 4lip#06 iOpametGtrectde h42iAg afplurhidy genterabidys Whisharsed

structur e(}ﬁg%r%}fy Po?ﬁec? nttl S)U gﬂaglfet grﬁ]@'}ﬁetétevﬁ{ 4 %ﬂﬁ%’ﬁ%ntl(%l rlnBy bégﬁy Elfﬂtat)%c' litate

t he recei g ‘an ctrical shown in FIG
4). As smiwir,ucadzpemcmctﬂe mztzal i sich | asnpfedphar orde, @ﬁd’ﬁlumowmﬁft RaCW.a@ilitate

the recei EB&':TchQ Foor. ! e ?{?ﬁ&téde%adf ﬁ;?ﬁ@%_@ge@gteg%nffoﬁ@amﬁ& 'atpow%r;w?%hé shion. An

openi ng ormed by genera ructure of 6 is sized
to fits arftavmet%r‘slngl@r\:@emse@ 3% aln @@n@j@@@ﬁlﬂeﬂt%em@%ﬁfd?%@f B'Ipaﬁ%ﬁr g des of

clip 406’mt\é’8ﬂaﬁ)hfoﬁﬁé’d P& ér?fogt'é@r%d sﬁ&ae@%vfﬁg%@;ﬁé BSbrPdd 40M:. 4 QRtagbn =@l i p 104,

is used f porting and nbuntin over sol der pad on the PCB

(FIG 1)srde@wv§b Numsniiilp Hé SHBtinHEROYS, HYCBRIE MEDSI PIoaY eSSV above.
Mount i ng iRyt | |ﬁﬂh1§@%baméﬁu@bgdp|b@artm & 3%06”'131& Riater@@ug b Agupdset i on 400
is parallel to_the surface of t Mo n rt|o 400,i nhcl udes a
hol e 408 THRd NOIEhES: 11§@?“ Fgane %@O”ﬁg?@%ﬁ@@# ﬁ@gc’fpaﬁ%tu ‘Emheo%ﬁnanar si de
i's.conf i gdifeeabt 65 the %@Keréﬂysufsﬁé{%ﬁ{ dtesIeoprodiies aﬁlemeiﬁtysaniddemha‘m\zwn dipsol der
Do e BTt Rl ey, 28R B sBERES b O MG i) 1
| ocat ed i4). as shown, open side 422 is flanged at both ends to further facilitate the receiving of
the electrical component in a “snap-fit” type fashion. An opening 420 formed by the
generally U-shape structure of clip 406 is sized to fit and retain the electrical component.
25 One of the planar sides of clip 408, which may be referred to as a mounting portion 400 of
clip 104, is used for supporting and mounting clip 406 over solder pad on the PCB (FIG.
1). |
Clip 406 may be mounted to a PCB using SMT, as described above. Mounting
portion 400 is mounted to the PCB such that mounting portion 400 is paralle! to the’
30 surface of the PCB. Mounting portion 400 includes a hole 408 and notches 402, 404,
406. Hole 408 formed through the planar side is configured to break a surface tension of
moiten solder over a solder pad of the PCB during a reflow soldering process, so that the
clip is stable and does not rotate during the process. Preferably, hole 408 is located in a
center of mounting portion 400. Notches 402, 404, and 408 are formed along the sides
35  and along the same plane as mounting portion 400. Notches 402 and 404 are formed
along one side edge of mounting porticn 400, whereas notch 406 is formed along the
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center of nounting portion 400. Notches 402, 404, and 406 are forned al ong
the sides 35 and al ong the sane plane as nounting portion 400. Notches 402
and 404 are fornmed along one side edge of nounting portion 400, whereas
notch 406 is formed along the -5 WO 2004/051747 PCT/ CA2003/ 001853 ot her
si de edgewsor2ompdnif ng portion 400. The di ameter of hober/dARosmyssbe bet ween
about 0.5 mmand 0.7 mm and preferably 0.6 mm whereas the di nensions of
each notch 402, 404, and 406 may be about 0.3 mmx 0.4 nm Wen clip 406

whi ch i ncétggeigggﬂgetoép Qﬂ{nhggﬁloﬁo&o 4{% &}&ﬁgtepﬂit ﬁ’olé Q@B dd?er bﬁ\gge 5 102,

not ches 4 openin I'n nounting tion prOV|de
mul tiple atmblt AtSsmot aebAaom, wnd iﬁf‘&fﬁrféb[hé@lﬁjévﬂ mrea&stha dﬂ@%‘@loﬂs of gach ensi on

forces aCﬁét?Edr@‘t%ﬁ aHdﬂ@@ma?B@a'B’cﬁJt@@%@rﬁ SUER hat mounting portion 400 is

stable, so does not shift or rotate into an undesirable
position as it b%f‘s@@s‘m@kwmﬁ‘gﬁc“ﬂ%é WWY‘WWOOII‘@]P'@%’{ ontg thersgldler pad ti al SMT

pl acenent 1020 Bbch@nmoaf 4@' 14@6 é&ﬁthb Spsringddddl i nkBiRhoRionsdd biede naltipleace
tension 10 forces w || unt1ng portion 400 to be ad!ﬁusted ved or

rotat ed) BYNE ﬁécm%@b fhep%@w.paﬁ 1 $sils HreteRsior IreRs alihe 9 &R &1si on

forces al a@msanaécﬁmhtt@atrmmmgapd}@dramﬁ sta"@te{:l%@thai Blipadchid ddeermm ot er 408 i n

t t 400 al | t 400 t k I d
of the SOl INAa" AE0EHEDE oL et RiPy rclVLot RGO PRE"  BrPaw' Qen. Thi s

prevent s wmitibpSMOGIdcement pashibh o clndbacBalightiygskpasd br efriftas sUrffm:este:hsztm on the

| d h 40 404 0
200" a1 Bre5s MIERSP R B o B anSef RGofRL St & TP "
portion 4f@itishi dhisds betause et aucfacavtenkion fdresssatveler infead Io mactaahekntad

mount i ng O ty ?dcﬂ@o% hte (48 %oﬁ&@@%ﬁ@% %gos B@@Q%@Ré ggrgbr‘i sohassipassed

t hrough t Ow oven and coo0 tch rovi de poi nts of
refer encemtmﬁhe Isoldrabl be soespashas (st dimaseemigly enavas ﬁhrgugé}eth% rf@ﬁOWeO\teﬁe

ori entati-gpg g,%ve,ﬁgclrgq%gtraong@gmv& é@ﬁ%@&@%&h alsrmé ébrd%réll\ kr@%m@hsad

orientation di agram of a

mobi | & comgitsi (NQtCihéﬁ 4daviiee ®Boanchheln 4Agyin @ﬁ%@g ﬁ%@“p’ﬂ@sé'ﬁ@ AreNidnt i on.

The mbi ';ﬁcr‘émw%ér@éla@ﬁgﬂh@%d dofinRstntigteso m&pzm@qfnmta&emomcmm mount ed
to a PCB 550 using SMI. nobi ['e comuni catl on devic Iudes a

radi o fre§aspes rea#F)A% ﬁé@%lgemv'é’ﬁf%??mo& 4RY & Bporiashet tog 185 a8etdi spl ay

522, Fl asfypspa @Ekrdythr@aghthB%ﬂoﬂﬁiW,hﬁn@@&)lecﬁ%téﬂeémmléfmummb\ﬂwpc(irhté@) devi ces
528, a serial port 530, a ke%/board m crthon{a 536, a
n

53
shor t - r an§&renge ruiels EneienAuHFRASY HRY éu@orseyg@sgﬁ]c%%mmg ® FGEIYL % nel ude
ot her 2devinegtisgl bortisly 300 Mbich 42turnldiews trensieetiati@r of&ll;izl@ﬁtefoervahﬂe;d i ncl udes

Lransm e RSk YE G NRtARs i SpTAREE Bl g WhRRSE! oL 214
The transemtodganther pesénteinaattennad hélﬁ]pblﬁel&omnwneatuﬁm damvacﬂ’iédmclud@m ant enna
clip whi Cc%rr%p%ngr%l Ovlhl%g atrg mtot]ﬁteg) %3&1% 850 gﬁﬁgc l:o‘i\lf‘f‘}‘.'s‘dTHcﬂ‘nggiI@scon’ﬂ‘ﬁt,%ication
device 510 includes a radio frequency (RF) transceiver 511, a microprobessor 538, a
25  display 522, Flash memory 524, RAM memory 526, auxiliary input/output (/O) devices
528, a serial port 530, a keyboard 532, a speaker 534, a microphone 536, a shori-range
wireless communications sub-system 540, and may also include other device sub-
systems 542. The transceiver 511 preferably includes transmit and receive antennas
516, 518, a receiver 512, a transmitter 514, one or more focal oscillators 513, and a
30  digital signal processor 520. The transmit and receive antennas 516, 518 are each
' attached to an antenna clip which is mounted to the PCB 550 as described in FIGs. 1-2.
Within the Flash memory 524, mobile communication device 510 preferably
includes a plurality of software modules 524A-524N that can be executed by
microprocessor 538 (and/or the DSP 520), including a voice communication modute
35  524A, a data communication module 5248, and a plurality of other operational modules
524N for carrying out a plurality of other functions.

-6



Wthin the Flash nenory 524, nobile comuni cation device 510 preferably
includes a plurality of software nodul es 524A-524N that can be executed by
m croprocessor 538 (and/or the DSP 520), including a voice conmuni cation
nodul e 35 524A, a data conmuni cation nodul e 524B, and a plurality of other
oper at i onwo woiehales 524N for carrying out a pluralitycwéantineisstuncti ons.
-6 WD 2004/ 051747 PCT/ CA2003/ 001853 Mbbile comruni cation device 510 is
preferably a two- vvay commni cation device having voice and data

: . . devi
comim cat o0 G888 gt 0 UL B 2R S OGN S v
digital cedving azmcaearwbrdesa @nihumgticnl sepadifasini Jaus fm’eﬁ@nﬂm ameBifanor k. The
> voice apdnfalidbeLantds1 ey deRehiEsle e hiconiofkOSTHMsCAH I id Oner

519. Thesé Vvoi ce an S Ay be separate communicati on networks
usi ng sepanaigeor digithk cedulpingtuerss, and 1Ry AEorRsENIcats A2 dABtRBYRK-cBift rol | er s,

etc., or {hey aﬁm%atg‘?\ehrmr@ér%trféﬂlctéd%Q—'I@ § 1YL BnMniBLGS BWBEEY®! Khese

Cormunl cation su és is used to commruni cate with the voi ce and data
10 net wor ¥oi®1end sak nefwpikgeday &g csoparates CoMMUpigHOR; Iﬂqt@?rk%f&'ngoﬁ?ea@e mor e

| ocal oscinthatelss, addh a@me@&mo@d $8toRCEIMEBIEASRID 20 thdyShaybintegrateed t o

send and receive mgna s to and from the transmtter 514 and receiver 512,
and is al 8® a509l¢ wERleseM¥i ve control information fromtransmitter 514

and to provi decsmntifigdtioh BhigsysRi N it aséeretonetubckis witt trfeh@icecandejawnd dat a
comu

ni cation cur a asmlefr r _closel ac e f
f requé(hm %@W"%égl?é‘ﬁ 3P %die?léch Plovgr I te%?gint%glj (P8 £5™M O?J@%E?%SI %\1§
conj unct i g miy iﬂsct ihalnsaDEP 620 S08P 800l is used & seed abd Roeitd 'sugnadatd argifsom i f
different,_ frequ 1 : dat a
cormunt cal P dioe Cen et rral g 2orhe bR BaFT PSR byl et 0% 5
gener at e faorpItranaﬁltteqﬁ1@fanﬂrteqwerde|oestrc&mfcpre§p@nm rgeives 5t Re iVibg v@icaarf dat a

net wor ks g42comLhBANAD oLUR BRI GANAR.E Aoy, B BodliFudeRl S defubilcs, S

nobi | e connunlcatlon evi ce e use sl ng ant enna
st ructir ethen af Singratdcaingscilaiot B13 mel ugedsed o isonjyestier wahdraawétef ﬁ’fﬂoﬁrﬂﬁht ion, is

comuni caf.eg, 40;43n q\ltgrrn@g}fgp W@éﬁ@ﬁb&{én%g 'é}eeutﬁﬂé'd #} doicedrilnikabieen DSP

520 and m croprocessor desi g comuni cati on ?ubsystem

511, suchvessust ¢alggemoynisalirts. hedrialeaity %felP@%tQS@Haiorﬁo%ér canelrused
dependent jdippme ‘aopmwzny %ﬂ?rb%n%& \é@fré%péﬂcﬂng b th%&o%leﬁla da@éohbtwoﬂ@rmmm cation

device 510 i s i ntended per ate. ommgl cation

devi ce 51@“'10%%%6”*{3@19@@@&{5%8 2 %Fpl‘@ﬁdt R '%Eeﬁi @prbnﬂmglf””?‘?ﬂ?" RéfUde a

conmugy cagioobouidBS WS t@ Witk klsifgs i-areda seuaper amrmmtdn twhizh Ndhictee X5ERA OF
Dat aTACTM rmbl | e, daja conmuni cation H? ({ s and al sg. desi (%%%1 \;ﬁﬂboper at ed
a9l C A

with any ¥ceGgatah rm%tfon IgiceRMUgiTAT QM GRTREp RO T S, TDMA,
CDVA, PCS lirktitweon TESFESE) d@hd microprocessor 538.

The detailed design of communication subsystem 511, such as frequency band,
' component selection, power level, etc., is dependent upon communication network 519 in
25 which mobile communication device 510 is intended to operate. For example, a mobile
communication device 510 intended to operate in a North American market may include a
communication subsystem 511 designed to operate with the Mobitex™ or DataTAC™
mobile data communication networks and also designed to operated with any of a variety
of voice communication netwarks, such as AMPS, TDMA, CDMA, PCS, etc., whereas a
30  mobile communication device 510 intended for use in Europe may be configured to
operate with the General Packet Radio Service (GPRS) data communication network and
the GSM voice communication network. Other types of data and voice networks, both

| separate and integrated, may also be utilized with mobile communication device 510.
Depending upon the type of network or networks 519, the access requirements for
35  mobile communication device 510 may also vary. For example, in the Mobitex and
DataTAC data networks, mobile communication devices are registered on the network
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30 nobil e conmunication device 510 intended for use in Europe may be
configured to operate with the General Packet Radio Service (GPRS) data
comuni cati on network and the GSM voice commruni cation network. O her types
of data and voice networks, both separate and integrated, may al so be
utilized wiotzhowmsiist e conmuni cati on devi ce 510. Dependpamgcampmmnoidie type of
network or networks 519, the access requirenents for 35 nobile

comuni cation device 510 nay al so vary. For exanple, in the Mbitex and

Dat aTAC d et e e e r, on the
net wor k Eéﬁq/\% %@If/ %ﬁﬁ%%%%%%ﬁ%%%@%m %%@néewgeunliﬁgjeﬁ%gﬁﬁ fi-cation
nunmber asRRIPHS SWWaerhnetwetk ateedscie asmw@ﬂstmgtsabscnmrmm@r offioiiebitsr |

net wor k a%ﬁﬁ&méa%pﬁ%é@&é aA%bP@; 6Bvice %feéaweeﬁresog sUBbeP ideRtityORbdu

comuni cat 1 on devi ce. devi ce pically requires a subScriber

i dentity (&) ahicp: ‘%IGIW'}@‘d qurd@htq @vefaéaamo@&ﬁ EOMBHHEHIOR 2 UgFehi QF’&%bu le
conmury catduRsrdevsGe op%o%n%gk %m%weeatlsn ﬂﬂﬁ?&@hs qaur dﬂ?ﬁn@?tb@bberable

conmuni cat j on functions @ rﬁk@y be operab ? S| but a
mobi | e cofffiont &t Pbh %@. %b‘\ﬁn m %H%|d@f'%wwaﬁ>wn%ttﬁ %ﬁ?/”y PHFn%ft.ons
i nvol vi ngfuﬁ@i@ﬁyﬂh@mngoﬂémrﬂuﬁéatﬁﬁé aveelduer Kethd®, 508, hethert Ban &y Idgelgal | y
required oper t|o such as%ill errer)g%ag é calling. After any required
networ k r&g roa?f"f SoPURES N A EMEIPePPotEEr es have been 10 conpl et ed,
mobi | e communiAfat i 0 v@quradena:mrmmglgmaeorsenchc&mom goetadaresonavenbest i on

d.d i | s,
Petwotks) g et Mool? batmi el M Pk et &% Pt R Bt Ror k 510
are rout esigrtats, iretiging othbikie anahiatd sipnadyiatersndbeork it riad nedwgks)f i Sereison,
f requency. down, gyfgﬁ/tgﬁr%' My frc{rh lcEr%HuH%atno%h?e’W{ﬁI( 51@%"@?5%@% r@%eﬁver ;pd may
e an

al so provi og to di conversion -to (A/D) 15
conver si odhigf ptavisies é@reﬂgrw m@mw@l#mnmfﬁ@%mﬁ@i@% heringi ekanngh

funct | onsse i o, anfifl o AR 08I LoARRIGH. hd B g0l fonyed usi ng

t he DSP to be transmtted to network 519
are phrocemseersion ﬁf:uhamqage%ﬁ@nﬁla@il%ﬁqmor@rf@mﬁfwamﬁ@mcaw fascipm, 8Uch’? DSP 520

and are tHan BEQ¥AIREN tRdTdRPSAY id Bk p%ﬂfﬂrrrféarusw@ ﬁhbt@ﬂ;? ts0e Anal D 8indils A)
conversion, frequency up conversSion, filtering nplific tlonﬂﬁ@ﬁﬁéo
518.

transni sST@HER os'gf@mmrﬁect@msm#teﬁépmwgfég &iss Prﬁé%%ﬁ? KIB§IUQRG M

dAl : hough g @dcta@hg forf aneefd, V@rnéébzosatnar?menmrw@ed B fr@’fsrrh‘lcdrfmgdmce agilo
at a com"rum atl ons, 0SS e a no mmuni cat, on ev) ce
oy i ol B () Spaehe Rty B Pty SR Be Py BlfcRt

transmt ttramgmaedn e e@hMumeationineBvost BTER|cs netatkspvia eatnda B ansdieiugera f or

transmtt receivin data si ls. .25.0n e ng the
comuni caé”?@enﬁgnsﬁﬁ’ st My %“%’fbma'ﬁgggg?ro?ﬁ%@c% 3&99?%5%?\7@8'05{;\03% Ezslnsg‘l tter
control . dé@snblexaaﬂphmle cbremgaicationedesics 5applayeckiude woriintcenseriversiegnal s i n

recei ver f;?gt%ra%&% vte f%nﬁgﬁstn]i & ng gr]rél réE%MmB%%Q@uBEM %nﬁ aC%EﬁcP{r&%gel%}erPgh
transmitting and recelvmg data signals.

25 In addition to processing the communication signals, DSP 52C also provides for
receiver and fransmitter control. For example, the gain levels applied to communication
signals in receiver 512 and {ransmitter 514 may be adaptively controlied through
automatic gain control algorithms implemented in DSP 520. Other transcelver control
algorithms could also be implemented in DSP 520 in order to provide more sophisticated

30 control of transcelver 511.

Microprocessor 538 preferably manages and controls the overall operation of
mobile communication device 510. Many types of microprocessors or microconirollers
could be used here, or, alternatively, a single DSP 520 could be used to carry out the
functions of microprocessor 538. Low-level communication functions, including at least

35 data and voice communications, are performed through DSP 520 in transceiver 511.
Other, high-level communication applications, such as a voice communication application
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automatic gain control algorithnms inplenmented in DSP 520. Ot her transceiver
control algorithns could also be inplenented in DSP 520 in order to

provi de nore sophisticated 30 control of transceiver 511. M croprocessor
538 preferably manages and controls the overall operation of nobile
communi cawioam4gewiyre 510. Many types of mi croprocessorer/oLommmisagont rol |l ers
could be used here, or, alternatively, a single DSP 520 could be used to
carry out the functions of m'croprocessor 538. Low | evel comrunication

bor for nec3y BUh Bar Aoy SRRy 8RR Y R A 58 hfien e
conmuni cafbr execaiy bycratcrc@nm;es&muéaB a§oaexampdﬁe velgmmmmcapat@n ragsple @4t on -8
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application ored In or execution by
m cr opr ockawean @eale FoTMencatiph devigpibde a@@rﬁwﬂma&tatqfdﬁh%@lﬂeed@@awanay

provide ane!Nv&ﬂBH§V9|mn'al§}€rda{arﬁo%{nﬂ&&%n&%eémé 624@Pmby BRIk AGdicl@cséve voice

calls  between nobile comuni cation device 510 and a plurality of other
voi ce deviniedacay ppersblpdeinsendingn and Seeaivingr fgta, gethade GmahiNestIs M5tul e 524B

may pr OVI@}@arﬁzéﬂl.@Maﬂyrelshbﬁth m‘eQéa%E-)E a8, SAREabinebifcdonsaItiabgn asuter ecei vi ng
data, such”as e-nmai| nessa zer information, short text

, ani
messages, 2 rand 2 pEpilee Pias P']aéjeﬁ'ﬁ?ﬁfﬂ’f‘l k@é‘?&"tﬂﬁk d&vice 510 and a plurality of
ot her data de%@r@ﬁm&éa@oﬁ B88 N@tafitkradtkOwitiM d:ﬂieﬁpﬂh@b@s sonMoB8atiohs deviget er act s

wi th ot her | e cormu | cati evi ce b tems, such | ay 522,
FI ashmrren%i%y » SHEh Y Salé%égg E‘@?ﬁ)ﬂ?m{o szf’ M ACRePY M5 ﬁ\?ﬁ I\?)}Oou%/put
(110 ﬁub@wgg%m&r@zﬁutmmm ai0) papdysBRB, 528 pydriabp it mﬁkem@ewk@e SpEEBMer )
m cr ophon sho ot her
nobi | e co ‘E‘”g@?%‘ﬁ Vi cq%gttf%g?/ n@aé'gér){'gr %Iﬁﬂg%%é}egﬁgi%gaﬂg @%r Some of
t he subsymbtﬁimomhmwoailm deliG s@nspeﬁemagmm@mﬁamgmad @n54%| ated 15 functi ons,
wh th t

oy, o SR YR BN R, [ HECTY Rl R ERal RS

Not abl y, sone subsystens, I'splay 522 may be used
for bbth fun@smnwftmeaia)niheelsab@t&feﬁ‘@nmavomgwd%m@f’md@é% &nPeARWRy ANPERE nessage

for transgiss) a@¥ehs,sRnilal fnGATIUNAAI DNELA R bl oo toRsi dent

functions sucn as a ¢ ator or Ist or other PDA type functions.
20 Oper atgonmnusyostienietatda inaqat@na@eh B§ SHieHRDP V¢ 86870588 MSIN Velp| y

stored i, gata E@rﬁﬁ‘ﬁhﬁ&&ﬁh nefwRrie aﬁ&'%\uéésreg HashurdBsmrYicHada chiduaddottaen to the
oper at | nglssystem ch controls all of the lowlevel functions of mobile

conmuni ¢ i%rr?tfﬂfé\'/}D&y@lfG”C“PP%sh menory 524 may include a plurality of

hi gh-jevel sofdpspdtifg apRéh Geti a8 L@é@gf/mepr@éesmcﬁﬂ86§pr£eraﬂjly ssedain\e0i ce
comruni cati on no uIe

or gani zerPSHRENES C(”?\é't'c o (:Nﬂﬁah mg%w%gﬁw é‘rd% %g) ?088%'5\%§€9’%%d”ﬁe 524N.

Fl ash controls all of the low-level functions of mobile communication device 510, Flash memory
524 may include a plurality of high-level software application programs, or modules, such
as a voice communication module 524A, a data communication module 5248, an

25 organizer module (not shown), or any other type of software module 524N. Flash
memory 524 aiso may include a file system for storing data. These moduies are
executed by microprocessor 538 and provide a high-level interface with a user of the
mobile communication device. This interface typically includes a graphical component
provided through display 522, and an input/output component provided through auxiliary

30 /O 528, keyboard 532, speaker 534, and microphone 536. The operating system,
specific mobile communication device software applications or modules, or parts thereof,
may be temporarily loaded into a volatile store, such as RAM 5286 for faster operation.
Moreover, received corﬁmunication signals may also be temporarily stored to RAM 526,
before permanently writing them to a file system located in persistent store 524,

35 An exemplary application module 524N that may be _1oaded onto mobile .
communication device 510 is a personal information manager (PIM) application providing



menory 524 also may include a file systemfor storing data. These nodul es
are executed by m croprocessor 538 and provide a high-level interface with
a user of the nobile comunication device. This interface typically

i ncl udes a graphi cal conponent provided through display 522, and an

i nput / outwotw@espenent provi ded through auxiliary 30 ddcH2&00keyboard 532,
speaker 534, and m crophone 536. The operating system specific nobile
comuni cati on device softmare applications or nodul es, or parts thereof,
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pr ef |e1[ abl yrm datalitache ird preferdyly ﬁéﬂn&é@gﬁﬂt@@awﬂdsy&m@hiﬁ@d gdied apdateRiTBia tied t hgr | by
itse or co on,.with 10 the v t a conmuni n_nodul es
soan, | 5oaB R RELL el (ke SHhi e e e AR BB 2 y
seanl essl host ntregutatsgetems yimeeyonezied aandonep dpdted forvat itehe asepdaédsih net wor k
519, with, ?ar%&%r%@rond' ng set of data itens stored or associated with a

host conputer systéem thereby creating a mrrored systemfor data itens
associated wi tl‘Hobllacerarrmnlcetloarrdeutgeﬁiﬂ mBy Rob bk enanoainsyinaatriizsd vdibw fost 510 may

al so be mapual b piédryﬁii&@'c%ﬁr%d{’ﬂcéfb AR5 10 B (ﬁ%trﬁtgﬁﬁéé cﬁé&é"v&hﬂzh%

comruni cat’i on evli C In an Interface cra cdupl es sé%ral port
530 of no¥irekPEORAMITRile spmaEvrdiensiedges 81G adhe eﬁ:riadaporp@frthe daesttsrr%ernost

system  Sefd ﬁért P\’}Uﬁra@é’@o PRYiséd ©Qnhfe UsLs b %eterﬂ@f@re‘ﬁc@s HERGH bR eXBnal

preferences t an external device or software applicCation, or to
downl oad $Vifer Oy aéea@PB'WaPﬁfﬂlﬂre@ sipadopthein appiisatian) Befdes 52A SO r ed

downl grad ipghimtiomy e wﬁeﬂﬁ db@nlb&ﬁﬁatﬁﬂn@ﬁﬁé YRbd @ rdé@yarp@h@ryptﬁﬁme&/%nto
connunrcatron devi ce IS a nore secure net t han, exchangi ng

encrypt i JHORF SRS OQ/FS‘”W r’é@ eWRCH & qumuremaﬁhgé’é@ 4Bt i on
modul es SaNpti@yinlenatioadedyvicndse nemaird ®1ecommuni cati on:

Additional application modules 524N may be loaded onto mobile communication

device 510 through network 519, through an auxiliary /O subsystem 528, througn serial

25 port 5830, through short-range communications subsystem 540, or through any other
suitable subsystem 542, and installed by a user in Flash memory 524 or RAM 526. Such
flexibility in application installation increases the functionality of mobile communication
device 510 and may provide enhanced on-device functions, communication-related
functions, or both. For example, secure communication applications may enable

30 electronic commerce functions and other such financial transactions to be performed
using the mabile communication device 510.

When mobile communication device 510 is operating in a data communication
mode, a received signal, such as a tex{ message or a web page download, will be
processed by the transceiver 511 and provided fo microproceésor 538, which will

35  preferably further process the received signal for output to display 522 or, alternatively, to
an auxiliary /O device 528. A user of mobile communication device 510 may also

-10



devi ce 510 through network 519, through an auxiliary I/O subsystem 528,
through serial 25 port 530, through short-range comuni cati ons subsystem
540, or through any other suitable subsystem 542, and installed by a user
in Flash nmenory 524 or RAM 526. Such flexibility in application

i nst al | at woreosssr@ases the functionality of nobil e commuoAmadiooss device
510 and may provi de enhanced on-device functions, communication-related
functions, or both. For exanple, secure conmunication appllcatlons may

enabl e 30 r 0 ce functl ons, and. ot nanci. al
enabl e 30 h AL BAL G FOTRI S el Lons, A0 eLhet suehfnaneialoe
When nobi Icemol@tam;ahamiamem]kejfewrdmlﬁmﬁl in sheoPBIERTY relyle, ralthoudiit cdher styfesif cat i on

mode, a r%sﬁgl\st%dal egnalamc @gﬁ&raés@chta%&@elgﬁom%@%g el DaPR86 ndguay oad,

will be processe the transceiver O m Croprocessor
538, whi c/s@i Inpuiae rp@@ﬁeqoamwcam #@/ﬂcep-fﬂ@déémheh@nw@@ii withl aspigradly of or

out put st o agklﬁa‘?y i &%%9%28 ULAIE) in}élgbé/ a ti’id?n vﬁ’@ela!HﬁutldeW&é( Zéogo%rgy%ﬁ' g€ 528. A

user of nobil e comuni cati'on device -10 WO 1747
PCT/ CA20037tR01 858vitchemporekal dbirut iswiehs etcs uE?h% snROsaY [dalediessgieaut dystheg

keyboard 93emath&hbd @ar{%ﬁﬁfe@ro@&ldérrﬁwun%@ﬁ% %r%@@ﬁﬁ%de@eﬁ(wboard l'ai d
out in the Q/\E Y style, although other styles of onpl ete al phanurrerlc

keyboar ds suchVA&n W"%HWU@W@‘%’F?I%O AR PHPEd 'Bé‘ YRigsd compdEaiPhput t o

mobi | e commeltﬁ@bmmt a%van@@oﬁriq@bue&owumgx‘on%b@@ew|swubétararam,} $ifmadrity of S
aUXI|B§ deV|ces 5

|ncIu e deyi ce,
Couch EPaTP Lt (RG SR SRS PRBMCOIRLE R REEEH SHE Lompos od
data i tenno:cmp]gmalbwttdaesmaw@f armagenéria@m ti;rea mtcﬁdsmmshé 606l Altenativervoizaiocat i on
net wor k 518 % %r nscei ver ni,cat.i on _devj.ce, 510 is

oper at i ngZTHC & 81E¢° %ﬁwﬁHﬂ“c%& i"d’r?‘ce r}B%Sé’aget H%COBWE‘I'QSV%E@ JEY S°°PS nobi 1 e
communi catmpemetded cremBiiR dosnsulzatiataviak 5Y0.sAlitioligh vdie orkQdiols@ndiatugpuirode,

hat d
e <Bof oRAEEEE) EhRhAnaL ol BFOLR LAY 28 MDY e REBlgsat o
Al t er nat i tceprwﬁ@en mrdicaa@mpbthe/w@nﬁub:é;asmaém pamadhe asraaozvgi gEcinesshge

recordi ng, ﬁ,@%ﬁ’cﬁjﬁg}:‘elé@y infrAQtidAe FOPé%!ﬂg;’@ﬁ{ﬁ%)re&s%@%‘%%?m%ﬁﬂﬁﬁ on

devi ce 510 voi ce or audio si i's pre

acconpl i sHedvaiie sammirjcatipn dipghlespsalberopssHing @N%t@maipﬁs@@ Feay @ﬁt% e used 15

to provi d@all@ﬂldbrﬁ’cﬁkbﬁ%ﬁ'lrﬁ&nﬁiioﬁ E@an‘x%ﬂ{nﬂgt%tc%fcaﬁ‘aﬁ@ﬁ Luagi &@E&Mi@( the duration
of a voice call, or other voice call related information or exarrpl e,

m cr opr ocessor” SHBTARIE: SANTHECAIERS whtRYsieReSbilt it immliedalt Gwhivdul e and
the oper agdmausysibe aesaf s Mmarey empféi%hsgfszehhm ey 1|n@l[1dé ge Mtrbifb e@ticen
S L AT R X TN TEN R VRN L SN
conmuni cainbeule gigoni aea BiliStoothBT medsaTpd @, 802U Systutto phdideayr d:dﬁlﬁhlmﬂ:%tlaﬂ
i nfrared gevica . A0d.83906LA% oy GLISH! o0 SRR NS S PoriRD PGt - range
“Bluetooth” and 802.11 refer to sets of specifications, available from the Institute of
25  Electrical and Electronics Engineers (IEEE), relating to wireless personal area networks
and wireless LANs, respectively. '
FIG. 6 is an illustration which shows how clips 104/406 of FIGs. 1-4 may be used
to retain an electrical component in an electronic device. In the embodiment of FIG. 6,
two clips 104/406 from FIGs. 1-4 are utilized to retain a single slectricai component which
30 is antenna 516/518 (e.g. see FIG. 5). The two clips 104/406 are mounted on fwo different
soider pads of a PCB (not shown in FIG. 6) and are together used to retain -antenna
516/5618. Once properly assembled, antenna 516/518 is fixedly held by clips 104/406
onto the PCB. Note also that clips 104/408, being made of electrically conductive metal,
facilitate a grounding 602 of antenna 516/518 on the PCB.
35 The abeove description relates to'examples of the present invention only. Many

variations will be apparent to those knowledgéab[e in the field, and such variations are
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nodul e such as a Bl uetoot hTM nodul e or an 802.11 nodul e to provide for
comuni cation wth simlarly-enabled systens and devices. Those skilled in
the art will appreciate that "Bluetooth” and 802.11 refer to sets of
specifications, available fromthe Institute of 25 Electrical and

El ect roni wo 2ngieers (1 EEE), relating to wrel ess percsposdonzaness net wor ks
and wirel ess LANs, respectively. FIG 6 is an illustration which shows how
clips 104/406 of FIGs. 1-4 nmay be used to retain an electrical conponent
in an ele LE . n El 4/ 406
from i Gs W AgEsBYLFR abilichd, EBEBRIREIE welitunta rddh BkBTend “uni o
30 i s ant @matssdeABEd e!'lpgto sPEBFI@ mémntlngh:@ﬂtwwnayl eipsnatiody 4@6usard éo nount ed
on two dif ( h ) e

t oget her tﬁ‘@ P?herr%ﬁ glgﬁénéﬁﬁjgarslﬁgé %fg%f tUt?éc ngttérg {):yn(ég?gearr}b g:'c?% ant enna
516/ 518 i $chp&e PouriRs| anyypecaf |ctﬂ%0r1f@s¢¢rmm,6ar a@npﬁswet mnpqn@B whightie meketed t hat
clips 1044496cphRinggMmde of electrically conductive netal, facilitate a
groundi ng 602 of antenna 516/518 on the PCB. 35 The above descr | ption

rel ates to exahPfle§oBMaNEe ph eERte inpKaRDIeo Alito FHEDIOVERY USS/ At itTHHE will be
appar ent E:@mffnlﬂﬁ@ﬁloh@@%@H@ﬁ%&h%eédﬂzbé@ﬁﬁé rﬁbrsi:e c@mﬂquﬁ;égtl‘bn\b%wc@mcmss are -11
WO 2004/ 05174 PCT/ CA2003/ 001853 Wi t hi he scope of | i cation. For
exanpl e, RAMES CrHl RBEHECRg HEE; fEﬁ?”‘é%Cydgg&F?rbgéﬁ‘Ve’anﬂdsonatﬁe gﬁaeﬁﬁ%\ clipto

a PCB, thennmenta egippartd tr@mmﬁa’nsaém@r meduirfved bhobﬁtablé @fteh®a clifosipbusteier
ect or an ant enna

ts t , t ube _c|
SO o™ Pk BBy el BB Srdntpy T e 48 el pS S e e iR B anent
which is pltityed pléner sides @@Beraw fogm&Mihto Ei Lmaha;féomrmmmngo\fcsmeﬁ agehaount abl e

I i bed.
The mobi | St RaE b R e FOEE"LOR o eciie Bt BESMe oce) ;2
radi o fregatey is(UREY ¢ senpedeis gructas endeid rmuntdde:v@CB;sold@rdaadaum thaPeBna
coup! e L Akl ed [ANSE H Alnor Ao W IRGRDUN DL £ ARLENIRC!dry ToUNt

or e cl'ip is made of a metal

10 on the ret ntenna
st r uctllir estidariong the s@ﬂ@mmduyngoa rqﬂb\analdemgdmcege.rﬁ@rtmtltlge fliprnsieble aod a

U-shape. ﬁﬁbsq{?ﬁ%tﬁt‘é cfuﬁﬁgﬂﬁ% @?‘fﬁ%get‘?&t‘}% dn? e&ée%etﬁl tiQ plahkr Gidagtain the

antenna. One of ucture'Is used to support
the struchelpé& %tﬁfaliaeéh%t@rﬁt@ag Bedrogss @m@i@rovwﬁdow in¢ieaspdBuUrfac aied ©7 f or ned

through t fHeSoRhadéd, ﬁx'fQ@ i ﬁ&e‘?r‘i?ml ew&&bemnpgs&%n%f&fércfuafsesnbmsgke\we@f ol t en
15 sol der over the sol Hggor durjng ef | ow sol dering process, so that

the clip PsSiiedysyrt %ﬁ?dten%l ?F(‘?tw"d‘teﬁ’c @edﬂ'Pltﬁdn?‘ﬁ’eor Fo %%0 ”Ff‘eﬁ%”@kt endi ng

from e@igeposnfont hihe gdsedied pivide satfisient 1B&LiRs tt® astisidt $ysten th@rekiyporBati ng the
process, nd %ng% for an increased surface area for the connection. In

fact, if ﬁ@l' BoMr pl acement position of the clipis slightly skewed
or shifted, surHcabevé-easiibgd émbaiaems bi thegrgsehhappitdtion tafe Maneedio bot at e

into the S n"arp?e%t only. Those of skill in the art may effect alterations, modifications and

variations to the particular embodiments without departing from the scope of the

25 application. The invention described herein in the recited claims intend to cover and
embrace all suitabie changes in technology.

INDUSTRIAL APPLICABILITY

The present invention is directed at surface mountable antenna clips

30 suitable for use in mobile communication devices.



20 position. The legs also provide sufficient features to a vision system
to correctly orient the clip on the PCB. The above-descri bed enbodi nents
of the present application are intended to be exanples only. Those of
skill in the art may effect alterations, nodifications and variations to
the particular enbodi nents wi thout departing fromthe scope of the 25
application. A¢MEnventi on described herein in the recited clains intend to
cover and enbrace all suitable changes in technol ogy INDUSTRI AL

APPLI CABI LI TY The present jnventi direc nta

antenna clips 30 sui tafg?‘ggaf%?wﬂg §?‘H5‘8icﬁ%{1§%’%§ﬂ 8?ft| S‘f{“go wncélg M)
CLAI MS 1. A slﬂCétaerei qwmmmratﬂdezlralmtmawapﬁﬁi@W)l(M)SUfff@e nBuintable @nDRAEP (104)
Technol ogy ns| acerrent over a printed circuit board (PCB) (100), the
surface m)untab e antenna clip (104) 5 conprisin rTfet structure ‘
having a pl ural ity BeEFEAAe hEY' %plﬁr@ﬂtérogﬂ"?frf'ﬂ? e’iam AN AApEEPS an
openi ng (222) f or reacbpbying (B22nfetnadd istthelctetat etrloeirebeisy ged to occewe end eetamen

retain an fe%{racéi%@n{)&f%ﬂp(?W@%mﬁr@%@an%ﬂfmﬁé5' ng an antenna; a bottom

pl anar side o ructure mount'i ng the g:t;ener al ly U shaped
metal 10 struct urdPWAMRlage erof firdngd obyctye quﬁ@uwjg hegsn 2l prPER 18 he
clip (104p i stridtee oh@ soRbaiad (0P bf thérBCqumomhdeﬂhat(tﬁ@an)o (f o) pEce anrotdteosol der

pad_(102), dur g, sl st aoRRLASIL NG AL 05ER%)) otunﬁ(?gzg%g&@ga@maprocégsde bei ng

adj acent the opénin direction
parallel to the PG pqttw)plmﬁ'd@m'nw@pe@ﬁmm@wm ) e ifiat & reenoiie) PCB

(100); and 1%adas ok QirécO8 parbiey e FOBOUOH) WHeR thote@NtlcARaE nsdudRdwhérahe i s
adapted to bpj%%g( gtp S| rface tension of the nolten solder (106) during the

refl ow sol de 2. The surface nountable antenna clip (104) of
claim1, ¥herein tahEOI¢1¢)20§ (208 thréushribel botano wighat side bbick dﬁ*rﬁ‘f!ﬂp@ﬁ*atp eaked| s

configured tQ,addeQMsloR@r BEHAEA P RAADE ARG Ihe réfloRsolddbhgipidc@sd. he nol ten
sol der (106) during the reflow soldering process. 3. The surface nountable

antenna clip (104) of claim1, further conprising: a first leg (202)
extendi ng | ateral |2y fr dimetshéackotduotabiplaateana slipdé04) 2bcldim Théegsir thasele (208)

mount abl e amf(ﬁ'ﬂ\@? H#fbddh t ﬁ t?%?orrp[glarﬁj{ %ld@uslconfﬂb'tﬁ'rég'ﬁf aIBWYPé b&toRpiand® sideté kink €9

(202) extending | ateral roma first edge t he bottom pl anar side; and
a second % eg MRHEMUKE W (0] 4res Eilelr?/ﬂc’f"’rSGW\e%i”%FéE‘E’fﬁﬂ edge of bottomfirst
pl anar side which is opposite the first edge. 30 5. The surface nountable

antenna clip ( 104)3, of Gllh@ismfa]:e nIoHEtEBSEn@F?.{HD&aL%JoQ%f claim 1, further comprising:

a first leg (202) extending laterally from the bottom planar side.

25 4. The surface mountable antenna clip (104) of claim 1, further comprising:
a first leg (202) extending laterally from a first edge of the bottom planar side; and
a second leg (204) extending laterally from a second edge of bottom first planar side

which is opposite the first edge.

30 5. The surface mountable antenna clip (104} of claim 1, further comprising:
a first notch (402) formed along a first edge of the bottom planar side.

6. The surface mountabie antenna clip (104) of claim 1, wherein the generally
U-shaped metal structure is a single integrally formed structure.

35
7. The surface mountable antenna clip (104) of claim 1, wherein the generally
U-shaped metal structure comprises a polygon-shaped metal structure.

-£3-



a first notch (402) forned along a first edge of the bottom planar side. 6.
The surface nmountable antenna clip (104) of claiml, wherein the generally
U-shaped netal structure is a single integrally fornmed structure. 35 7. The
surface nountable antenna clip (104) of claim1, wherein the generally
U-shaped netal structure conprises a polygon-shaped netal structure. -13 8.
The surface nount &bl e affteesurfacecinpyntgid dptenfa dipdil®d) bf clatve ewvhereindhs swrfage e
mount abl e antr%Uﬁ?abFé' dn%nﬁ&%%)m@g%dnﬂtaﬁétéaéroé‘ncﬁﬂg%‘ﬂ@J@:tr%l John%oﬁ‘énﬁfsﬁé)' &rethe
conponent (51{# The surface nountable antenna clip
(104) of clai B_L( 9)urther conprising: a first leg (202) extending
|aterally fromthe bottom planar side; and wherein the first leg (202) is

utilized By a vision sYSLeIHA ﬁfai PehiPalich (et 1904 cbhiisREB (100).

10 10. A printed circuit boar rising a substrate (100);

a sol der pad (102)2f¥leedd0eendinga éf’?’ﬁf@ﬁo %P'a“%fséjﬁrffrﬁce nount abl e
antenna clip (104)wtfeﬂsl’ﬂ fou Fifsaieg {22y RtutiTRa hp @l vedy: s{SdM o pgitac dreaid (TdEontd he
substrate (1 g\/glﬁl; i ncludes: 15 a nmetal structure having a plurality of
pl anar si des ge formed into a U- shape; an opening (222) fornmed by
the generally U shape netal structure being sized to receive and retain an
el ectricab conponemt (S fintQirBliisohRIGPEB) @08)eBMasidy: bot t om pl anar side

whi ch is nmounted ng‘%’ the@@l der pad (102) to support 20 the generally

U- shaped net al st AP é( th that the clip (104) is free to rotate over
mol t en sol der ( 106)sofder pasid1@7) farined ewsir thersupdidte((100) during a refl ow

sol dering process;; e cBohb@Hmuo @H@Hnas'cﬂlﬁ (h&d) g JHAGaIbunt NRcARAIYY NGMT222)
so that the openin retlon parallel to the PCB (100)

when the rreté’acgrf“?’ﬂ(?f‘%rﬂéeﬁ)“gsm\%aﬂé ‘Hh'f)h 'é‘F'“ e PCB (100); and 25 a hole
(208) forlfed t hrough t leméeltstrochuinelranag aﬂmltwdﬁlptahansmeadamﬂrdblfdzrmebriféfak U-a
surface tension ofg,l nol ten sol der (106) during the reflow sol dering
process. 11. The P (100) of claim 10, wherein the c %104% further
conprises: a first |ed (CREDNI 442 hemed qyatﬂ“%rgﬁ[‘?rﬁ”yfyéﬂfi“{)eh et} plgteisy JRIRP
side. 30 12. The REBd (clefivecind edtaih an 2R¢trivd esrepaneitithi®! 6 borppricb@4h aftantaher

comy i S aS{ ijre_St a'ng% bRt SRLLAGN hah &5 Rd el $h8 TbiRer fuFh 0B W SuRbrtt N
P 20 'the generally U-shaped metal structure, such that the clip (104) is free to rotate over

molten solder (106) formed on the solder pad (102) during a reflow soldering process;
the bottom planar side being adjacent the opening (222} so that the opening
(222) faces in a direction parallel to the PCB (100) when the metal structure is
mounted over the PCB (100); and
25 a hole {(208) formed through the bottom planar side which is adapted to break
a surface tension of the molten solder (106) during the reflow soldering process.

11. The PCB (100) of claim 10, wherein the clip (104) further comprises:
a first leg (202) extending laterally from the first planar side.

30
12 The PCB (100) of claim 10, wherein the clip (104) further comprises:
a first leg (202) extending laterally from a first edge of the first planar side; and
a second leg (204) extending laterally from a second edge of the first planar side
which is opposite the first edge.
35

13. The PCB (100) of claim 10, wherein the clip (104) further comprises:
a first notch (402) formed along a first edge of the bottom planar side.

14. The PCB (100) of claim 10, wherein the generally U-shaped metal structure
40 is a single integrally formed structure.
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a second leg (204) extending laterally froma second edge of the first

pl anar side which is opposite the first edge. 35 13. The PCB (100) of
claim10, wherein the clip (104) further conprises: a first notch (402)
formed along a first edge of the bottom planar side. 14. The PCB (100) of
claim10, wherein the generally U shaped netal structure 40 is a single
integrally fornmed structure. -14 15. The PCB (100) of claim 10, wherein the

gtenerfll ly Lgsggpeghmet atheSEERICIODY &F cléﬂﬂﬁprl\gﬁé?m &e@h&?ﬁﬁ%%f@j@@?ﬂldgﬁ;s&dmure
structure. erein the clip
facilitates 6?”“%§HW§E%$éEP%%m8aﬁ*F?*Ea| conponent (516) on the PCB

(100). 17. The PCB (100) of claim 10, further conprising: a first leg (202)

extendi ngsl ateral 45 fr OfHetFkE?B bobf amdrh anaknstidee @B‘émjﬂlgfém%fe%'é("girg%ﬁ il dt'fSt
eclip onto

leg (204) is wutilize I.Si.on position t
the PCB (100)i¢ qg&etiop Cé’ "Kt.‘tfﬂé )O @g%ﬁg'{‘w}go further conprising a second
surface nountable antenna clip (406) nounted on the PCB (100) for further

retaining the eIeqerlcameegﬁgq&%g;dm%ﬁo éﬁﬁ%cﬁﬂ&ﬂﬁbs'ng the antenna. 19. A

nobi | e communi cati on device rising printed circuit board
(PCB) (100); a rad 6Stﬁff9é&%ﬁé@”‘t‘W?teﬁ“éﬁ%g}e\P@POT8':?@?‘" sigr#1%d on the PCB
(100); 20 an ant evheeeir( ha G)st eouitlied Utireti hg aRfsidnrsasisad pesitioq Hildip (H4) beast
one surface gl antenna clip (104) carried on the PCB (100) which
retains the antenn ?%16); the at | east one surface nmountable antenna clip
(104) including: a netal structure having a plurality of planar sides
general |y formed imto arnb-rCES(19thagielainrdn0.0RERr REm frdZd)a §abResurige ivantable

general 1y U shang, B! Gho SHAHEL LSO BERG o665 LEREL S ARG CELAInLbe

ant enna (516) anar
(102) on1§he(@@Emmvm@myﬂﬁﬁm§mp®ort t he generally U- shaped netal structure,
such that the clip (104) is 30 free to rotate over nolten sol der (106)

Lorned on the solqs p%bﬂg%' & % g (g£m1 %o gerlng process; and a
ol e (208) forned throd %WP B QNG CEPGRTNh i s adapted to break
a surface tensi on agfintet eir¢widlbbam (BEB)d€90),( 106) during the refl ow sol dering
process. a radio frequency (RF) transceiver (511) carried on the PCB (100);
20 an antenna (516} coupled o the RF transceiver (511);
at least one surface mountable antenna clip (104) carried on the PCB (100) which
retains the antenna (516);
the at least one surface mountable antenna clip (104) including:
a metal structure having a plurality of planar sides generally formed into a U-
25 shape;
an opening (222) formed by the generally U-shape metal structure being
sized to receive and retain the antenna (516);
a bottom planar side which is mounted over a solder pad (102} on the PCB
(100) to support the generally U-shaped metal structure, such that the clip (104) is
30 free to rotate over molten solder (106) formed on the solder pad (102} during a reflow
soldering process; and
a hole (208) formed through the bottom planar side which is adapted to break

a surface tension of the molten solder (106) during the reflow soldering process.
35 20. The mobile communication device (510) of claim 19, wherein the clip (104)
further comprises:
a first leg (202) exiending laterally from the first planar side.
21. The mobile communication device (510) of claim 19, wherein the clip (104)

40  further comprises:
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35 20. The nobil e conmmuni cati on device (510) of claim 19, wherein the clip
(104) further conprises: a first leg (202) extending laterally fromthe
first planar side. 21. The nobile comuni cation device (510) of claim19,
wherein the clip (104) 40 further conprises: -15 a first |leg (202)
extending laterally_.fro first edge of the first ,planar side, and a
second | eg (204) egi'réﬁﬁnkgz)leé[egé’%’ F"%ﬁ‘“?’gﬁﬁ“éfE%@S??dOf@%ﬁ%S*B#a”?rﬁéfef?ﬂﬂst pl anar
si de which i s oppdsetoad tdue(204)redendidg daterdlly2Pom Bheecosbedge of dmaniirsti Wartar cide

devi ce (510) Whicteik 8hpbsilne Waesgen the clip (104) further conprises: a
first notch (402) fornmed along a first edge of the bottom planar side. 23.

The nobi |l e communi cation device (510) of claim 19, wherein the generally

10 U-shapéd netal 2% r ucThermeobils camsiunightenidetieg () §f darm medwsdreidaiicutie. (1@4,
The nobi l e cogmplaatisen device (510) of claim 19, wherein the generally U
shaped netal structure conprises a pol ygon-shaped netal structure. 15 25.
The nobil e comuni&HE§rEieh&A CEngaReg G steras phthabotighaladpisidehe sur f ace
nount abl e antenna clip (104) facilitates a grounding of the antenna (516)

on the PCB (100). 6. e _nmhi ' icati evi,ce (Dl of, cl aim 19,
wherein the bott on%s'zpl aﬂﬂaér @%eéé&sﬁ%é%&a (%’;?e?%é) g%rllaﬁ a{rg.’ Wg%f%'?the S B | e
communi cadi orH-8lEpre¢ BefbROptuss @ sapimnteraliyfemed piruchiee.at | east one surface

nount abl e antenna clip (104) conprises a second surface nountabl e ant enna

clip (406) for fuyther,retaining the. antenn 6) . 8. .The nobi |
communi cat i on deviL%e (516" B G Reggen ‘%Giﬂcte Z@ﬁé&?‘?ﬂ? i%g'i"ﬁ“&.m'” tﬁemg?r?'eﬁ”yﬁég
(202) ext endishgpadaresel airigjureé ponarishea boygoorshphesimeatal sirddyre.and wherein t he
first leg (202) is utilized by a vision systemto position the clip (104)

n he P 1 . -1
onto t e,{5 B ( 002)5. BQI'he n?obile communication device (510} of claim 19, wherein the surface

mountable antenna clip (104) facilitates a grounding of the antenna (516) on the PCB (100).

26, The mobile communication device (510) of claim 19, wherein the bottom
ptanar side is generally rectangular.
20
27. The mobile communication device {510) of claim 19, wherein the at least one
surface mountable antenna clip (104) comprises a second surface mountable antenna clip
(408) for further retaining the antenna {516).

25 28. The mobile communication device (510) of claim 19, further comprising:
a first leg (202) extending laterally from the bottom planar side; and
wherein the first leg (202) is utilized by a vision system to position the clip (104) onto

the PCB (100).

30

16-



