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AN ANTENNA | N A W RELESS SYSTEM FI ELD OF THE | NVENTI ON
[01] The invention relates to an antenna in a wreless

WO e@8iost7my system including a wirel ess m cropPCHEs2007/079285
BACKGROUND [02] Wth wirel ess mcrophones, one or nore
antennas are often nounted to the outside of the
chassi s andNOANABNNAIN A WIRBLESSHYSKENMF nal ant ennas
can be connected directly or via RF (radio frequency)

e ' order to be optinmally matched to

]H§§#§¢quﬂfgﬁghﬁﬁ¥%#PpoIarization directions and

envi ronnmental conditions, external antennas with
Theoinatmtivg addtactomantstehin trhe wiedess wetccivhgssgstsmaimeluding a wireless

typically used, thus allow ng the user to orient the
MiGARA%GSs for optimal reception. However, this approach

is costly, resulting in nechanical conplexity and
Br@kﬁé@ﬁ% concerns. A user typically does not know

£ ient the antennas properly and can actually

degrade reception if the user selects a poor

Wathi veiRd]&dsi RiRropMBR &O¥RE or AdrEXdtenas laly ofi@mbettc@fd ERNutside of the
is prone to be disturbed fromthe desired position or

chaysénandeereliya POBRITEF whiginarern drniaREay SVENTICOREqteBfliretlypr via RF
. | . I, . .

G SRERSED S IEINED By A0 HLEADE, AUARETA Sftine camsmic

podgredadich sEgoeoisednd aspaoementhhabndifo, extarhalahhtynnas with rotating

coupled tqQ a printed circuit board and a _capacitive i
at@%ﬂ?l&%%&l@é@%&%ﬁﬂssew@ tppisddessdathys gHewingtle uggdo orient the

ankQihs Wr_ A\}élﬂghgggﬁ%gté e.g?&;fe\%{r, thﬂeaﬂipmﬁ%ﬁ]tlé Qébtla/,aresultlng in mechanical

capaci ti conponent Is situated away from
compgeotynghdotadmbiliof canqerisntledisai typidatly blvas dovoknaw how to orient the

Wi rel ess receiving system Experi nent dat a suggest . .
ol BPPEOY A S8t Sh PSSO TR R BBUIE R 6 F Bfaie orentation.
MBRGvE0BS eUBAIl YnduhR draftinhi bR oagedisitidRrdifdeh WaVi8sired position

ration (VSWR) 1s nmi ntai ned over a broad operating

orreypigdami@®d] Wt h anot her aspect of the invention, the
vertical profile of the antenna is reduced
sufficiently so that the antenna can be internally

BREFRS ENINIARYhQF SdHe NEHENddUNe as the printed circuit
board that supports a wireless receiver.[06] Wth

W?tgg&dggefsg@&%{:the QIflvetnBﬁIb,i A &REA nsugﬁoﬁ?@%ﬂrélkééer&gging system. The

onponent 1 nc des a clos
antenna includes an opened segmented component that is electrically coupled to a printed

circuit board and a capacitive top loaded component that provides a capacitive load.

With another aspect of the invention, a capacitive top loaded component is situated away
from a ground plane of a printed circuit board of a wireless receiving system Experimental
data suggest that by doing so, the capacitive coupling is reduced, and consequently the

required voltage standing wave ration (VSWR) is maintained over a broad operating range.

With another aspect of the invention, the vertical profile of the antenna is reduced
sufficiently so that the antenna can be internally located in the same enclosure as the

printed circuit board that supports a wireless receiver.
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shape that provides a capacitive |oad. The capacitive
| oad enabl es the antenna to support a |l arger operating
wo e@guserey range and to have smal |l er di mensi onBCTMUB1907/079285
respect to another antenna w thout a capacitive | oad.
[07] Wth another aspect df the invention, the
capacitive top | oaded conponent is horizontally
wWatH SidkiRd avpdehof B3RRENLBR, 4 %a&ﬁlbgﬁ(ﬁﬂloﬁﬁé&éﬁnﬁp&@ﬁ'{ 19lcludcs a closed
[08] Wth another aspect of 'the invention, a nethod
shapo Vhad psovadesantapaeitivé lwad. Wha edpesisive éaaduemalvigs thesineamnpyo support a
cutting.a wire to a deS| d | engt h, and shapi ng,.a
laa B Teqlens dngt it B g BointsR dirash iR VRytbecspect to another
atbiapevitifoup@shpdcanedoamay froma ground plane of the
printed circuit board. In order to tune the antenna to
operate with a desired characteristic (e.g., wthin a
WK dr ta§hdcPBY thetiGertlofsgd & ﬂﬁ@vd% lbfdeﬂ%hf of6ht is horizontally
BRI EF DESCRI PTI ON OF THE DRA The fore90|ng
oenieaith s¢spe¢igo thﬁ:\mmt@dmmuaé)om | as t he fol | ow ng
detai |l ed description of preferred enbodi nents, is
better understood when read i n conjunction with the
Withcaonethen ySp@gt dfffawiimdgtiom wbthad eravidsis lﬂtdeidtebya vy wofeless receiving

sﬁﬁcznn‘gil 8}1%% IV}/]]V%'H)t %’ g%sn%fi %ﬂgt t I 20 §1Vr¥) orrhgigtﬁg %viltrcointo a closed
sifapBCThO RRIscd isRdpeaif fkitidAc A AKE rramh ra AGuRd gﬁd?@eofV\ﬂhE Porafied circuit
enbodi nrent of the invention; ure h

befirdelisrderato e & @t@fnaatomwabewdhaﬂn st chgracteristic (¢.g., within a

VARLHADER) Wid D02 BIRITLTB ogfrchhe i nventi on: [ 12]

igure aspec s  of a high- band
antenna in accordance w th an enbodi nent of the

%ggwﬁia right-oriented
%Eﬁ%ﬁgﬁgkgiﬁcﬁ*ﬁgﬁlgéé, antenna that are packaged

|n an enclosure in accordance with an enbodlnenp of o
Thé éorbgmeg\tslhromary[ a#the Finguitien Sasswiclhes thar fiodoworgsdatdiled description

oF gGReh PR ABeD: da eI LSS eBhin 6P ERgion with e
adcﬁﬁl%ﬁﬁylﬁ@ drdwihg £ OMER o FRAMEd %y\Aff&@Rof eRBRRISCaf nét by way of

| ow- band antenna i n accordance w an enbodi nent of
limifatiomweht¢gard toghe claimed invention.

Figure 1 shows a functional diagram of an antenna in accordance with an embodiment of

the invention;

Figure 2 shows dimensional aspects of a low-band antenna in accordance with an

embodiment of the invention;

Figure 3 shows dimensional aspects of a high-band antenna in accordance with an

embodiment of the invention;

Figure 4 shows a right-oriented antenna and a left-oriented antenna that are packaged in an

enclosure in accordance with an embodiment of the invention,;

Figure 5 shows variations of a closed shape formed by the capacitive top loaded component

in accordance with an embodiment of the invention;
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[16] Figure 7 shows a VSWR response of a high-band
antenna in accordance with an enbodi nent of the
WO poognsd7on. DETAI LED DESCRI PTI ON OF THE | NVENTRPQOMUB0#]/079285
Figure 1 shows a functional diagramof Antenna 101 in
accordance wi th an enbodi ent of the invention.
Ant enna 101 includes open segnented conponent 103 and
FeARAG khoes O dWRARAp&RIPENGN0wW-Band ARE@ARiIn1 Adcok@ance with an
el ectrically connected to printed circuit board (PCB)
embedimghi aflthe inyparans asd wi r el ess recei vi ng function
(e.g. a wireless mcrophone receiver), at conductive
connection 111. Wth an enbodi nent of the invention,
Figored Ucshores @oNSSCRI mupdbd ¢fs aahigbibded extamd/ or accordance with an

sgqﬁeteqyégnnecnion. [18] As shown in Figure 1,
CruRoHmes Qf ¢ BT ¥%ded component 105 conprises a cl osed

shape, e.g., a trapezoid. However, other enbodi nents

t [ ' [ different cl osed

D§ﬁ£H§§D€3§§¢§§Q@Q$§§FPﬁﬁ§ﬁ8?Eﬁhi?ﬁ%irc|e as shown in

Figure 5. In an enbodi nent of the invention, the
Fguas e shastyapfint Sorfab disgchnbyf Aetredns §0 ainperdidemccofitaamembodiment of

and connecting an.en f the wire to a point ..
thecgration; (¢8'es ﬁ@};tmgﬂ&fmenﬁ@_gmé@ﬁg CREPERYY 1P qnderapacitive top
1oL coﬂlpo@erﬁt QRO FRRL Q1 fshaeétﬁ&ﬁréﬁ b&{hec&ﬁmqgslgrfriﬂté{@ circuit board

connection 107 Is a sol dered connection. Ho
(ReiBed 09,ywbwh ofuppontmectiroless nayivibeg figetion Me@r dewirelgss microphone

rovide electrical connectiyity. 9],,Wth_an . : :
BB s TGt REeRORRL | b i in ke iny ntib¢ M invention, conductive
csiind&idreduGsd salatRaRAd W tdtkaicBcomeand frequency
response and has a low profile so that antenna 101 nay

be packaged within a plastic (or equivalent material)

AVERIERSFILEREl, ¥8FacRRISH RoaBEd @d?ﬂ%_d?ﬁﬁf 1Bt @ndprkesh @§§%c§shape, e.g.,

A vertical dinension of antenna 101 is reduced to

a jtrapegondi| IHowavst,deha enobrsiomeis toif ke pivastiorc nfayrincorporate a different
equi val ent material) chassis of ,a w.reless_receiver ..

clegbi silﬁ%m g..,nsq]ﬁrau%zlalfz or &ﬁci&iﬁ?ashgwf 115 ?&W% gs n_an ehibodiment of the

investita tRtlbdd ERddel i§ 8drnie@ llS@Qféﬁﬁth% lagyadatidh dfe @ire BYd connecting an end
bendi ng open seagent conmponent 10 and a broader band

off thequien dy arradploteeaductive chanpgtian 10Rkbetgsenthepeds of the wire. In an
n 103 t VRI I L es r .

PSRN PSRy M BB YoBRElR 1827 L ARG comecion

Hoapsaq wehdrl Yypek hef cap@etibny engotp! ung betsvden td hprovile electrical

capaci.tive | oad of
connectivity.

With an embodiment of the invention, antenna 101 is a size-reduced antenna with a
broadband frequency response and has a low profile so that antenna 101 may be packaged
within a plastic (or equivalent material) wireless receiver chassis or any non-metallic
chassis. A vertical dimension of antenna 101 is reduced to fit internally inside a non-
conductive plastic (or equivalent material) chassis of a wireless receiver (as shown in
Figure 4). Antenna 101 provides a reduction in vertical component length (e.g. by bending
open segment component 103) and a broader band frequency response. The bend at the top
of open segment component 103 typically angles away from a ground plane of printed
circuit board 109. Consequently, the capacitive coupling between the top capacitive load of

capacitive top loaded component 105 and the ground plane is reduced. Experimental results
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capacitive top | oaded conmponent 105 and the ground
pl ane is reduced. Experinental resultssuggest that
W@ 2apanse7ive coupl i ng between antenna 101 and tPET/gs0mar79285
pl ane of printed circuit board 109 can adversely
affect the performance, e.4q., voltage standi ng wave
ratio (VSWR), of antenna 101. Experinental results
subggdenht Edpatititd ecod dgaesteve@@taﬁeeﬂa tibe aoms cgr@&@nﬁlaﬁé of printed
printed circuit board 109 and capacitive toP
lc@xmmedl 1109 @8n gHvarbaly lo&aet tlhe aostfomame,u hghesltégsr st@ndlng wave ratio

en e en 5
TR BE Salsh 0T SERRE Y [T et 4B FgfE beoween he
gilcap@ piaht Ve ptigRd lciagiedoaempo raﬁ@tapheﬁwéwbp Iﬂadﬁﬁ&mﬂp'bnent 105 should
horlzontal oriented with respect to printed circuit
&agt .69 nchasy fos aHEseanayHan s keaBRINOG $ &1z so that the VSWR

ﬁ%ﬁ%ﬁ%ﬁg&% BB ™ (ueTaci 11 tating the
packagi ng of entenna 101 |n a same encl osure as
C a{cgﬁv%d[oé Il(%%gdi Eelﬁgg{e%t }859 F]Wll[ug%‘]g}awue hotrﬁzgﬁtﬁpg %{1%19[%(1 WA% respect to

pnted Widcult Efard 10Dy @hLS sSnliddceithd goRYpaic %sp@ﬁi?:odf mafthsa 101 and
of the invention also support antenna 101 whi

sybsterEYboredrcethgiverticpedimeasiny elsantenngs! Opy thys &cﬂatat:l%ﬁhﬁ packaging
t |
PG5 g ABE ieh sl SRR PR AL ALDon EDE oy Do

duplicated in awreless receiving systemto support

ta'npénﬁaigg X/agejr%a.?ﬁg ed%ﬁ%@%ﬁne Qﬁc'clc?slﬂpe\/\ﬁls 1.JhQ el:ecggﬁlg clﬂi’cuitry of a

ennas ppor I Versi reception w
wimmssr ecavingrsgstein? Shbddipenis nﬁﬂtealhveiaioa a$dogpyppdrs attb@ia 101 which is
ant enna has an azinmuth radiation pattern that js
P ABRAHALR %ﬁ%ﬁéé&se&e}m @apﬂa@3§lrawﬁ ga%r d¢l91 r%\}%e%ﬁnaﬁy packaged to
ki gctional radiation pattern. Consequently, the
orientation of antenna 101 does not substantially
affect reception in the aZ|nuth direction. [24]

ARRLRD IS a\%:h mcsalij BR@‘FE‘[&W %@td EM@&?@d ofa Ireﬁgselse%elvmg system

receiver sys re €ss m crop one
tor @peoM enlsltlpkeenesmmals Edreaxemptm fak tshown e @‘hgme 4, amenedse®)s and 407

PAI/presentatlon syste anchor audi o systens),
SUPRATt SHEGRY S né’ﬁlttgﬁsre%“fq% integrated wrel ess

m crophone receivers. For exanple, a wirel ess portable

P. A, speaker is conPosed of a built-in (integr.ated)
Exhqeinestial) 42 dyisHgsca s b GBICDR JO4 43S Ara AR gfdiation patiern that is

soTR&EAE ra%%meﬂ%l but does appear to have an omnidirectional radiation pattern.
Consequently, the orientation of antenna 101 does not substantially affect reception in the

azimuth direction.

Antenna 101 may support different types of wireless receiver systems, including wireless
microphone receivers, personal stereo monitor receivers, wireless PAl/presentation systems
(e.g., anchor audio systems), and stage mixing systems with integrated wireless
microphone receivers. For example, a wireless portable P.A. speaker is composed of a
built-in (integrated) VHF or UHF wireless receiver, audio amplifier, speaker(s), and

typically an internal power pack where all components are within a single chassis.
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[29]

typically an internal power pack where all conponents
are within a single chassis.[25] Wth antenna 101,

W@g®s/03%t14 up of the antenna configuration in aP@l/D8108%679285

receiver systemis facilitated. For exanple, the user
may not need to position the receiving antenna to
establ i sh comuni cati ons between the w rel ess receiver

waithdedia Wion eus%§ Settupadtsd aﬁt@ﬁnaa@on&" uﬁﬁbﬁﬁh b QHKIdsE tecMveR system is

pI‘IOI‘ art WI rel ess mcrop one systens. SO as a
facdgatkd. B«br erpmplat genaset Onahaohgicthtterneaitiop ihnpneewmge@htenna to
te i n,the, receij er chass| S ant a
e%t ﬂahts%1 pr 0 catl ns b?t}gvg(ﬁ;]l aCCI 1&% ﬁ%s Liec%lg?mang tﬂ ylﬁ}egaﬁransmltter as is

oﬂté’rﬁieqﬁﬂé’d Wah l#rior laft viAed] &R MailcrdpRb ks S’ysteﬁhss AulsoMak B result of the antenna
internally situating antenna 101 in an encl osur e,
1@hbeiag ingenaky implseepiet pRemelly i thengpeiseimbassa. apisARE ik is further

pltgnla&ger%itrfgozrﬁ glgcﬁg}t%l;‘l{ﬁ%ln %é gﬂ(ﬂ E}Eﬁqfsiﬁﬁp nﬁ?%gsuﬁq@reﬁsgnaqflﬂﬁg Also, with
1ndarm?-ﬂ)831maﬁlhg agpeat 191 (nbe crcladure, shoens ldissRBsipabiityatoeenvironmental
i nches, and punber in bracket in [linmeters) of a
CQNSHENS At T?SBBSH Rgosiongthgt %ﬂi‘)a"% VER & TCRt %baélé?nﬂlﬁﬁéléfomance
w th an enbodi nent of the invention. Antenna 201 is a
| eft versign and antenna 203 is a right version. The
Figurpehghoypdipenyonad ﬁm%dwharﬁ&ﬂaﬁh@@ﬁﬁi&ﬂgwrﬁraée in inches and number
1nel§t§8{yt§ i@llh ¥mh I'ﬁ?etét@ ep}bth @%ngeglﬁ lgiglz? AH@fna in accordance
wres are bent is a conp emsn ary manner so that
withtaanmabodthenteyf the inveutidre dAritenna 20116 erlefttvepisi sndmtesna 203 is a

.ant enna 3 j..n the encl osur f the wr Iess receiyv

TigRISCETON- 2'8*?]4111@?@%% aotis 2ol e arena 2 ésﬂa%&%sgn%&rﬂyatﬂg same but

th@'&)ﬂstlﬁﬁ&g BNERRBAyitR8 Qe Mkt 15 D8omMebnialy AHAMABRE antenna 201
an enbodi nent of the invention. Coriparing Figures

rnZy émdmauntqhen aotifsrenhaositidre agliantenisd 303 imtht ¢edosgteosithe wireless
e are different. [28] Figure 4 shows

rercf”@’ﬁ’[gsé' "8t ed antenna 405 and |eft-oriented antenna

407 that are packaged in enclosure 403 with printed

FEHE ¥ sVt e b AR BOND- DU HOE (SROMI — 905 MH2) in

adcbﬁf&hc@%tﬁ%e&n@'ﬂ‘irﬁ&ﬁabf‘m@1nv|eﬁtﬁ(§n' oCbephGs: B E’é@@alﬁpg one notes
encl osure 403, and printed circuit board 40

th@tﬂlﬁeiltremﬂq@@rag@é@tql&@@é.sha[mgl]fe difigrané 5 shows varl ations
of a closed shape forned by the capacitive top | oaded
conmponent (e.g., capacitive top | oaded conponent 105
F'@sresh ohaws nﬁgh‘ﬁ@i@n@d Bntenna 48T endl wﬁtccs‘iamctdmmnne 03 dhatent packaged
he i nvent t enn 0 nd 507 .
mc e cl 76&!% é’“&ﬁ’ pesugt g)ro?rgi %”c?nl& #§° 8“%? ‘iylélg £4 fg1badinmgent of the
infvEht@Hg Eewd 40]@}3@@135 chndaf®l casoiw @lgBi-ofi @IRE GhicH@d B05 Aleft-oriented

cl osed
antenna 407, enclosure 403, and printed circuit board 409 at different perspectives.

Figure 5 shows variations of a closed shape formed by the capacitive top loaded component
(e.g., capacitive top loaded component 105 as shown in Figure 1) in accordance with an
embodiment of the invention. Antennas 501, 503, 505, and 507 comprise closed shapes
corresponding to a rectangle, a triangle, a trapezoid, and a circle, respectively. A closed
shape may be formed with a wire around the perimeter or may be formed with a metallic

sheet stamping (where the closed shape is solid).
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shape may be formed wwth a wire around the perineter
or may be fornmed with a netallic sheet stanping (where

W@ b@sosursed shape is solid).[30] Figure 6 showeCNBYR07/079285
response 601 of a | ow band antenna (corresponding to
antennas 201 and 203 as shown in Figure 2) in
accordance with an enbodi nent of the invention. Using

FighR € SHdvarVOWR Retonk880 VMR owabaRStdAd Qeodrebpor to antennas 201
eterm nes that the operating frequency range is

arse? Wewsnshe s ivizgure 82 in ageprdaser Wik posdibadinant bf thguavayion. Using

2GR PR SR GBI IS e BRGring ssuoncy
ra@peiabdtiged aRsTI Mt h. 8407 3MHzRictiEpordis h envre By VaRRO GO and 605,
701 of a hi gh-band antenna (cotrespondin% to antennas
regpectizply)- 30Howsvashown may misgur diffgrentn VYR r diprden g tdetermine the
' of the invention. Using the criterion
Oﬁﬁgﬁﬂgﬁghggwk is less than 3.1, one determ nes that
the operating frequency range is between 580 MHz - 995
[ [ 3 705.
F LRSS AL, RO BRI YL SR Pl By go e
3@OhndVBI3 at BowvaE i @lguep 8y ai haordahcantidniasmBidimandof3M3 invention.

islimted to 995 MHz. [32] Wile the enbodi nents of )
Using theceiterioanthabghes oWk iih lessglipe s 2-agicadrderguines that the operating

FJEORERAL L SoPoer Sh0 ] LOSATE FSREIRRI, Ry ECS Ptes 0
argp & atresigcfivadyuemdylcbhn ASSWR. §. les2thahiz3. 1 ba3dindV¥il 8HAehe actual
i nvention has en cribed, w respect to specific
ORSKAHAN YLnfoHEF @d?;ﬁ@g%md &@éﬂ?@a modes of
carrying out the invention, those skilled in the art

wi.ll appreciate that there are nunerouys variations and
Widlerthe stubepigncsts thhfge AbsPEOR s ShPEBJN dygtrehd-3ay 6-7, correspond to

0]% &'ﬂ@ eGSRt behdldn P’Bé 'Hztt'ae%%’ HE, %‘ﬂgocﬁﬁl%ﬁt‘g & the invention
e I'nvention as set forth in the appended
suplpartmsheCopériving frequeinpy bandsAng.abtGdHma for supporting a

W rel ess receiving system conprising: an open

segnent ed conponent providing a received signal to a
Wirilienthedingemtoon had daerd dascribetli wih respgbcp oo pecifincdexamples including

capacitiye top | oaded conponent having a closed sha .
prteﬁegltt Yi gr:e}(erred glodes o? carrylj;rlré out the invention, those siﬂled 1np(‘ale art will
appreciate that there are numerous variations and permutations of the above described
systems and techniques that fall within the spirit and scope of the invention as set forth in

the appended claims.



el ectrically coupled to the open segnented conponent
at a second end point; provides a capacitive |oad for
W@ b@sast7enna, the capacitive |oad tuning the aPCEORN07/079285
for an operating frequency val ue; and situated away
froma ground plane of the/ printed circuit board at an
angl e fornmed by the open segnented conponent and the
capacitive top | oaded congewent at the second end
poi nt, wherein the antenna is internally |ocated
within a sane enclosure as the printed circuit board
that supports the wireless receiving system 2. The
antenna of claim1, wherein the closed shape is forned
1by anneheshs foralippurfite @lvdRiksardeeik inghestém, tdprising:
electrical wire %eing joined at the second end point
of t HEORIISESBERRE APBBONCHAPONEHLS a Teeiypd sightldp agrigted circuit
' s e closed shape is fornmed by an
b@*@%?%ﬁ%%%@ﬁﬁﬁgﬁéﬁ@tive surface. 4. The antenna of
cl ai ardpacidvet® paddiccongoncdgnibgtaadosedRixgrahdt ihas an
essentially ver}ical grientation with respect to the
printed ctFetiFtihieoapled te thempen spgrarited epmrqnaptat ¢ second end
mherﬁhﬁtthe capacitive top | oaded conponent has an
essentially horizontal orientation with respect to the
printed cprowides abapacdivedoadiioe therintanna tbé caplaaitive Igad tuning the

wherein t open se nt ed conponent has a bend that
angl %‘ét_elﬂﬁ‘g‘g%%‘g%%qritp\%??qblﬁnqyo‘? d“€onponent away from
the print gehaGddrGuytirdiR alofound-plalRe fay GN&d Sfcu®l ¥ at.an

wherein the wirel éss receiving systemconprises a
wi r edede foringd bp eepcheegeded canponigat andtthepepaeitive teg lerded

I claim:

1, “ﬂ%ﬁ%ﬂpn{ﬂﬁh¥&§eﬁféﬁiQﬁ&?iVing system conpri ses a
wi r eFEeR°TY persongP nBHitor” recei ver. 9. The antenna

of cl ai m {hemshethe bfitchieis\Wte@hE$ fochRd Vithimn g s&}S Efldsure as the
supports a w.reless presentation system 10. The
ant ePiR{cdFireibhasrd thapmppertntheareders aenslyingsystem.

pchar gl grlz6d,fR%id lmgl%% fhe closed shape is formed by an electrical wire
along a periphery, the electrical wire being joined at the second end point of the open
segmented component.

3. The antenna of claim 1, wherein the closed shape is formed by an electrically
conductive surface.

4. The antenna of claim 1, wherein the open segmented component has an
essentially vertical orientation with respect to the printed circuit board.

5. The antenna of claim 1, wherein the capacitive top loaded component has an
essentially horizontal orientation with respect to the printed circuit board.

6. The antenna of claim 1, wherein the open segmented component has a bend that
angles the capacitive top loaded component away from the printed circuit board.

7. The antenna of claim 1, wherein the wireless receiving system comprises a
wireless microphone receiver.

8. The antenna of claim 1, wherein the wireless receiving system comprises a
wireless a personal monitor receiver.

9. The antenna of claim 1, wherein the wireless receiving system supports a

wireless presentation system.



antenna. 11. The antenna of claim1l, wherein the
cl osed shape has a trapezoi dal shape. 12. A nethod for
w@e@sioshi7ng an antenna in a wirel ess receivi ng BYEUSW7/079285
conprising: (a) cutting a wire at a desired |ength,
the wire having a first ertd point and a second end
point; (b) shaping a first portion of the wire into a
16! 0seRe shemf ofch8mf 1, hbrdiPibia@Rnh D&l HeiaB@riLoPasSLG8RShole
end point; (c) electrically connecting the second end
antenna. poi nt to a connecting point between the first end

oi nt., and t he cond end.peint to formthe clas
1Bpp o Pt SRS RS LD sl Bt P Esnare
1pr i nhadethibdd fotipkol@iag dn ahtehMeinfd wWhEleg@nNdcdd@hp tyst@hto@rising:

positioning the cl osed shape away froma ground pl ane

of t e cpitingredreatrcissiredlsagth. the svirctagings fstiensk paintaingha

. conmprising: (f) nodifying the closed shape

“%én%%%g&?ﬁ% antenna, wherein the antenna operates at

an ofyrhipimga firse goeioa\of id hiraindes cltosel dhape.ahé Brst poition
.14. The method of claim 13, wherein the desired
inclpdingthe pseop EH£BWﬁFises s vol tage standing wave ratio

D gERIne e 0 o6l kO
theHesteind petht shdthe.seddid il pometchfpdmahe closddrshafs; wher ei n

the close .sﬁa e has a,trapezoj dal .shape. .17. T
et G0 BT RSOy er ARRTCRl B Sagut Yy fifhe st end
p&igndhdg the wire between the first end point and the
connecting point. 18. The nmethod of claim 12, further
conptd) psigonipg Jheprdesiod iskancragyay Heone h gswad Pheagof the e eircuit
bhorizontal orientation. 19. The nmethod of claim 12,
?arg. Co
urther conpri sing:
13. The method of claim 12, further comprising:
(f) modifying the closed shape to tune the antenna, wherein the antenna operates
at an operating frequency with a desired characteristic.
14. The method of claim 13, wherein the desired characteristic comprises s voltage
standing wave ratio (VSWR) response.
15. The method of claim 13, wherein (f) comprises:
(H)(1) adjusting a length of an edge of the closed shape.
16. The method of claim 12, wherein the closed shape has a trapezoidal shape.
17. The method of claim 12, wherein (¢) comprises:
(e)(1) bending the wire between the first end point and the connecting point.
18. The method of claim 12, further comprising:
(f) positioning the closed shape to have a horizontal orientation.
19. The method of claim 12, further comprising:
(f) adjusting a vertical dimension of a second portion of the wire to
accommodate the antenna within the same enclosure, the second portion being between
the first end point and the connecting point.

20. The method of claim 12, wherein the desired length is approximately one

quarter of an operating wavelength of the antenna.



(f) adjusting a vertical dinmension of a second portion
of the wire to accomodate the antenna within the sane
We@pwB03TI€£, the second portion being between tPEr/U52081/079285
end point and the connecting point. 20. The nethod of
claim 12, wherein the desided length is approxi mately
one quarter of an operating wavel ength of the
2 ANt eMp@méihod Hir@laitRt DOG@BEr Crndirink2, further
conprising: (f) situating the antenna in a same
encl g% sifuatiag therpatqpni m @ darné ennlisurdasahelpriz2d cisgninbrashna
or SuUpporti a wreless ncrophane syste S
2% ot B Rt € 3T Eh RO s SR B sommiising o
r eceiawettical giiednatc@dnipopértpr@ddiaf etdeivddaaind] @ta grirdtéd Stcuit
end point and having an essentially vert]cal )
benrd ahy Bist e ppintpnddepwgtantessanellpyértead @rientation with gegpget to
- |3 I t enna conponent having an
thg glgﬁetdrbg{ckégﬁ%@i %@t al orientation with respect to the
pri ni &origintat ahfentoarmipomealt haaiigm asaltiole dostuaps otibathition with

is formed by an electrical wire alopg a periphery, the
reaPs L9 e ANl W oS i itk Cgs%‘gg“&ﬁ%l theh s %}&ﬂl?ﬁ byptn
el%%}ﬁcﬁ%?e AGBLTE P&I‘ﬁﬂle RO ER i c AR rd hidio fo?neﬁ@@{i gééctoﬁﬂ k&@oint

electrically coupling to the open segnen
oftthapperessgnentet vtempesomn dné tivt pahatactepralbydi ng a

capaci tive | oad, for t.he tenna, the capacitive, | oad
Cuhing.  neeefiedh e s SR iocgier SR TORESH gLt econd
and gid paht: ng the horizontal antenna conponent away
froma ground plane of the printed circuit board at an
angl e f or piodidiye 2 papaeivien lasd daeihe edtcopmtlsepaciayload uning the
capag] ineol 8Pl AAfEd-SRTRSNERl. g t he second end
poi nt) MeP el MR RE Sl SRR S {hit'et nal | y located
Wi thin a siaeng e sidbftabatédhe compbh@d awhy Gloht a oandplanc of
that supports the w rel ess m_crophone system

the printed circuit board at an angle formed by the open segmented component
and the capacitive top loaded component at the second end point,
wherein the antenna is internally located within a same enclosure as the

printed circuit board that supports the wireless microphone system.



