WD 2008/ 039714PCT/ US2007/ 079285 AN ANTENNA I N A

W RELESS SYSTEM FI ELD OF THE I NVENTION [1] The invention relates to
an ant ennawiorzoas/0ap7iel ess recei ving system includi ng a PETE82e47¢079285

m crophone. BACKGROUND [2] Wth w rel ess mcrophones, one or nore
antennas are often nounted to the outside of the chassis and/or have
ports into which exteAMNANINNYhIYN AcHIRELESSEETEM directly or via
RF (radio frequency) shielded cabling. In order to be optimally

mat ched to i } pol ari zation directions and

envi ronmnggﬂ%%}glﬁbﬁﬁgg}qu@gr nal antennas with rotating attachnents
to the receiver chassis are typically used, thus allow ng the user to
ori ent0tihe Tanimieatan fetesolnt smaltennade it VHpICSSHEGRVIBE SYHeRsMElAIE i WiTplgss
costly, reﬁy&ﬁm i n nmechanical conplexity and reliability concerns.
A user typicalTy does not know how to orient the antennas properly
and can actually degrade reception if the user selects a poor
orientati ogacdsROVRID an externally nounted antenna is prone to be
di sturbed fromthe desired position or even damaged. BRI EF SUMMARY OF
THE I NVENTION [ 3], Wth one aspect of the inventjon, an antenna .
supporl$d a Wity *@}%‘% TRISEROR SISy A tBNF HIRIAS ATe e stﬁaﬁufélﬁsﬁéﬁw

segment ed gRIIROBRNEY ﬁaQ@PoﬂtsSinﬁzl RBich ke@inalart @R &6 BeofndiddtiRetE b b R
board and a capacitive top | oaded conponent that provides a

capaci t i ve(rdadreapereyyhisidesrabling: [meysecio bsfoptimelly mpghed énvarging transmitter

capaci ti Vegé}?ﬂza‘ti‘c’if'i‘% cﬁ&ﬁpﬁ’ﬁ}f %hvi'to%n?einia}‘acbﬁﬁti@ﬂg‘?Yean‘PJP St QYRR L Ah g
0 ystem

of a print circuit board a Wwreless receiving sys
Exper i ment attactimtats saithgasteiten ahaskly adofypgalhoyseththus albaging itheeusen topdriang the

i s reduced, ,and consequently.the requiped voltage standi wave .

ation (vSUHSeS SSRGIENT Rea it FoR ol BHvat P o ety Gy gmicel
anot her aspsfplegfy iterdliabitit tanternt.ha wer typially @oef nbtekifw hie tandrkanhe
is reduced sufficiently so that the antenna c be internally | ocated
in the sanB'&H@F BORFRY 3 eaRechidlin fagrads teesphion %&? aseﬁﬁslfﬁctgaﬁﬁ%fr%naﬂon-

W rel ess r{eedo(er, an eMEndPPRLIRET ditEial/ i8R0/ 1R HRABBed from the desired position

or even damaged.
BRIEF SUMMARY OF THE INVENTION
[03] With one aspect of the invention, an antenna supports a wireless receiving system. The

antenna includes an opencd segmented component that is clectrically coupled to a printed

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

[04] 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.

[05] 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.



[6] Wth another aspect of the invention, a capacitive top | oaded
conponent includes a closed shape that provides a capacitive | oad.
The capaci wioweodisseds enabl es the antenna to support a | arqeus:o@rarass ng
frequency range and to have smaller dinmensions with respect to

anot her antenna without a capacitive2load. [7] Wth anot her aspect of
the invention, the capacitive top | oaded conponent is horizontally

ori ent[gg] Wwhh besR&GkpdcOot e idichiided capdctivictiopRaded canflonMittift ek Ressed
aspect of the invention, a net hodé(i)row des_an antenna in a wireless

recei ving shanedhitpyorddasts Ggactiv loed (The gapreiive dend) anblentha datcatialisupoat 2
portion of [%‘J\%gr WMeldtink ’He@u&wﬁ'r&%@%ﬁfl@?ﬁv Jhaier lupREaRioRl 3Rk I'e%)ect tg another

posi tioned y froma dround plane of the printed circuit boar I'n

order to tuensnuheithoutegapecitivedqadrate with a desired characteristic
(e.g., within a VSWR criterion), the closed shape may be nodifi ed.
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 9] The foregoi ng summary of the
i nvent[Pdn, Veih aedtheraspachef thelineniien thiecapptitive Wwedeadegicomponmt s horiapntally

enbodi nent %rie. §d9’%tr§s§’e%}£f§j@%%%9-0ﬁ@ﬁﬂbd%§fd in conjunction with the

acconpanyi ng draw ng are i by way of exanple, and not
by way of limtation with regard to the clainmed invention. [10]

Fi gurggdy ?t{ﬁgfotlﬁ#%ﬁﬁeicf)mhe va@x&[o%’ﬁ 9{;{%@ {fARA ahft ﬁloar\gﬂél%% rchiing

an enbodi nen e 1 nvention; ure 2 shows di mensiona
aspects of sgstéroy loatidg antisntea desiraiclengthland shapingh mntieandfdik wenintof ctosed

invention; [12].Figure shows dj.mensi on aspects,of a high-band . .
ot emns T st The o€ e 3 SRS R AP ESH G Bleef . REREE circuic
Fihgur e 4s fb@ali(va. mddsrﬂgh&)-tﬁﬁé &?ta@tﬁnﬁﬁtcﬁﬁﬁb@ataﬂdthéh desfred gllidrﬂiﬁr%gc ge_ng.;ewﬁtainfa
that are packageda In a enc sure | n_accaor nce wt an e odl nent o

the i nvent iVoSrWﬂ[CTEFFOF]’aﬁr@ssggﬁﬁwa%???“é’fj}f%as of a closed shape

formed by the capacitive top | oaded conponent in accordance with an

enbodi nment B‘f{flE{’ %%gdﬁiﬁ?fdﬁ%TMWéﬁ?MPCW US2007/ 079285

[09] The foregoing summary of the invention, as well as the following detailed description
of preferred embodiments, is better understood when read in conjunction with the
— accompanying drawings, which are included by way of example, and not by way of

limitation with regard to the claimed invention.

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

the invention;

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

embodiment of the invention;

[12] Figure 3 shows dimensional aspects of a high-band antenna in accordance with an .

embodiment of the invention;

[13] 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;

[14] Figure 5 shows variations of a closcd shape formed by the capacitive top loaded component

in accordance with an embodiment of the invention;



3 1151 Figure 6 shows a VSWR response of a | owband antenna in
accordance with an enbodi nent of the invention; and 1161 Figure 7
shows a VOWR wespwrise of a hi gh-band antenna i n accor darCRUSWEHI7¢85
enbodi nent of the invention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[17] Figure 1 shows a functional diadramof Antenna 101 in accordance
wi th an enbodi nent of the invention. Antenna 101 incl udes open
segmentisy qosRENERhodHI AMIIVR aRssinké W 4 dpwiand edtepaariangtbrdd®. with an
Antenna 101 I s el ect Lcally,connected to printed circuit board (PCB)
109, which @Wﬁﬁ’é?@%oé veltiosandecei vi ng function (e.g. a wirel ess
m crophone receiver), at conductive connection 111. Wth an
enbodi nent of t | nvent | conductiye connection 111 is a sol dered
and/ orl18bc 1Eag¥y hﬁé" MEE i 5{%%% T'8PORE® §E 1811273?1& I N caG5aRGARGe, /it opn
| oaded conmpaMeMimcaPSr 16OFREAtRRS a cl osed shape, e.g., a trapezoid.
However, other enbodi nents of the invention may incorporate a
different closed shape, e.g., square, triangle, or circle as shown in
Figure 5. IDERALECODHSORIATION OINFHETXS/ENTION t he cl osed shape is
formed by bending a portion of a wire and connecting an end of the
wre t i nt ondugtive nnecti-.on, 107 et ween the .ends qf .th
W re. TR L SRR R ARG A R hn B A S ortyhr of
a sgl dered tlﬁd)ﬂlﬂaﬁiohoﬂnéelrﬂﬁml UElincluﬂe:slepeﬂ yagerntel conpoent ilOﬁ&rﬁcﬂTﬁapab'ﬁive top
used in order, to provide ctrical_conpectiyity. 1191 Wih an .
enbodi ment ‘Eﬂde‘ﬁ r?@%i’ﬂ‘%ﬁélhtlpgn, nighReARL 196 °‘i“§aﬁa/}’ g%/%GtFidﬂd’é’&t‘:&n%ﬂﬁaboard
with a br O%ﬁ@ﬁﬁdoé,r@Hiéﬁ%ﬂpdr%?@%ﬁ&es@ﬁ@ce‘i@ﬁg FudcBvh R8.8f b @ir&&sst MRtophone
antenna 101 ney be packaged within a plastic (or equivalent material)
Wirel ess r&esivger atchpdustive enmngefionrd b- R%‘tlam ¢ebodiaed pEthe Apxeatien, ¢gpductive
O et on BonRUENNA 0Lolhded SHGAMul R dhadebe” nal 1y 10l de a
nonconductive plastic (or equivalent materia chassis of a wireless
receiver (as shown in Figure 4). Antenna 101 provides a reduction in
verti C engtih i [
103 I & e 8 e B R P S o
open segnenttrapermdndinweyes othepicobbdincaisgifebe awaytidn way dnaprousid apdifforent
of printed gi I ard . ! | L |
bet ween ¢ nepuE e 33 uyaC uiRE P SR Houh i ERARES thiyt BBl the
-105-anhd t hénwgtitham chepliasné shape iefdtraatby Rndagiapenionl ofmesid drel cocting an end
2008/ 039714PCT/ US2007/ 079285 4 suggest th capaci ti,ve coupl.ing.
betvieen anPBARETOL0 AP HHIESTSH BRI e an o7 PR EwbtE, sigior Usodine o
can adver sgmyodifkBChf the iRREiIOR, MMt GonncMnt AQE i§tAREIIBE Ve @Acction.
ratio (VSWR), of antenna 101. Experinental results suggest that the,
di stance b B> toleer g oeh Pf prepnections pngnthed ussdr duiardgsoly grangde shngtrical
capaci tive top.hqaded conponent 105 should beat Ieast 0.75 inches for
a frequency range between 500 Mz - 1 GHz so that the VSWR response
is not substantially degraded. [20] Capacitive top | oaded conponent
105 (\Wd1Ch oy af @ndtREIntRR (o thy ichB6H, Stk 0T §3 R GEe- QB BitBicha with a
circuit board 109) may enhance the broadband response of antenna 101
and subst ahtdedbang frequense respensgend ihasid laty pohids soribatonteant ddhmay bg packagest
facilitati h i . n i I -
orinted ci Elgtll}h Sﬁgzgs‘ﬁga(%ggul%eﬁ IhSIAR) 10 %1dsl BefRPRnERE! 85 WP n8fmetallic
chassis. A vertical dimension of antenna 101 is reduced to fit internally inside a non-

conductive plastic (or equivalent material) chassis of a wircless 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 scgment component 103 typically angles away from a ground plane of printed
circuit board 109. Consequently, the capacitive coupling between the top capacitive Joad of

capacitive top loaded component 105 and the ground plane is reduced. Experimental results



[21] Wil e antenna 101 may be packaged in the same enclosure as the
el ectronic circuitry of a wireless receiving system enbodi nents of
t he i nventworeadwsonisupport antenna 101 which i s packageai/us2e07/079285
different disclosure as printed circuit board 101 or is externally
packaged to the enclosure. [22] Anteana 101 (w th physical
alternations) may be duplicated in a wirel ess receiving systemto
support  nulshiRketHal efa¥ ke coling CHetiith Cantéha SIDO VA tRe okt &ldhe of printed
ant ennas 405 and 407 support diversity reception with two receivers.
[ 23] Exper iciewit hpard 408 caugdesely eifet terpesioraance.1e Gadolige standiggvave ratio
radi ati on

R@§hﬁie)c of Nale Inh§1 PRV ABY TO%E | gésstb%ﬂat @%?mf’aﬁg@%&v&&n the

have an omi tional radiation pattern. equent
ori ent at i orgraindgline wh arided cidortsboast 10 Hnd tcaprcitak|tgp whdadotompenedtl DH shauld

of i r el esSettdbaT bar Mkt bha MR Tcag ol vaT SR0Htct L GHBiE Thet WePFSwr

receivers, rmbmﬁﬁhotsﬁm@ﬁalmgtaﬂed_r eceivers, wreless

PAI/present ation systens (e.g., anchor audi o systens), and stage

m xi ng systens with integrated wirel ess m crophone receivers. For
exanpl[20] a CGabistiessp nxmﬁécabdmpdaevﬂ lwﬁ%khrmdﬁbeclmmaﬂelw ofiengedowith tespatt to
(i ntegrated). VHF .or, I ess ceiv i 0, a

speaker (s) P}%’tﬁd giiepitc fcillml e o gg\é}roaﬁlg ng?r@eacﬁr AR oHen fad
are W t hi ngabstdnfigillreahiastht $crtlcé{\@1r3<9ﬁ§fn9393rﬂtéﬂ?1@-r bUSK@Qﬁéﬁ?&%ﬁﬁ%@abﬁa@mg
Wth antenna 101, user set-up of the antenna configuration In

wirel ess roéartgra 19y én & parpesenplasye s prieted cipit begididPe, the user may
not need to position the receiving antenna to establish

comruni cati ons between the _wrel e%’s, I‘%CEI ver and the wirel ess
t r ansr#th eVhile gnéengp (| @1 may bgippreiesd ionthp s3mg englqsuts a8 dheelecTanis disuiree!

syst ens. Al“ﬁ&icséﬁccavﬁlg%yét&m Q:fmﬂoﬁﬁnc%bt mmlnw&mmlsagumh%%hé ym which is
i npl enent ed i nternal e recei ver chassis, antenna 10

further prosekegedinfay @éﬁ@@wa@ww aschiviRgecitgnid badrd d8k of H@@ﬂw@}lym@gkﬂg@d to
in personalt DL Y. Also, with internally situating antenna 101 in an
encl osur e, l}ehere I'S |l ess susceptibility to environnental concerns

that result in corrosion that can have adverse effect on antenna

perfor nc [ . \ \

B rondiEne B R T LG Bica Ao Aoy 1R ARG WS Felving SR
a | ow- band tq momultipl&té’cemazs) Fantmme iay showoimdigpes 4vi ankenags 405 and 407
enmbodi nent _of ;t,trae Lon %na .201 is a left version and

ant enna 203"1P8"4 verqéwreceg P} Wi & ' f&nsi ons of antenna 201 and
antenna 203 are essentially the sane but the constituent 12 gauge

Wi res I a e .
ount G nEaPeip el RS ol RN 301 2R i A PRRE B e i
the wirel esanevelmelavymglesrﬁslt bunh dde® Appéar gurlevd amhawsiddeaienai adaltion pattern,
aspects of h- band ant enna accordance with
on enbod moRES R e e OB G0 BABALDhgow iRt usts iRt SRtRah b
that the diyere drstiegnd the cl osed shape are different. [28] Figure 4
shows right-oriented antenna 405 and |l eft-oriented antenna 407 that
are packaged in enclosure 403 with printed circuit board 409 in

accor qzce Awenha 201 eiah edpgoRndiffodent Hcd SRV @REILRMTecc e Bsidk] dnclytiddwiralsh

401c show right-oriented antenna 405, |eft-oriented antenna 407,

encl osur e HBEOPhORE IE5EIVRISeRFT¥ANR LTE0 RGBT raeRd esy Wificfopl Alpresentation systems
perspect i Ve [ Z8Endy SWE @qémyvsanwa@fagé 'rﬁﬁﬁigOfs ferfd Qifd lﬁe@a@df%@m
by the capac %il ve top | oadéd conponent e&g capacitive top | oaded
conponent IdGopiwNs ewmvern Hor gmneplga)awnr & Optialie &.Avi trhalen ieoDDOSIE 9L 2
of the inventi.on. 5 0,

shapes cor itpon t%’gtt%@nﬁliggﬂ Al e 1rc§95t§rrc§c29 r QZdls ﬁgﬂﬂﬁ%‘? %:Icgl?c?g) and
circle, respaatlyueinernd polvosedk &lhmlhmmpbﬂerﬂmrm&tthwadm@e viaksds.ar ound



WD 2008/ 039714PCT/ US2007/ 079285 6 [30] Figure 6 shows VSWR response
601 of a | owband antenna (corresponding to antennas 201 and 203 as
shown i n Fwgues/@¥71in accordance with an enbodi nent of RATAUS2007@M28DN.
Using the criterion that the VSWR is | ess than 3.1, one determ nes
that the operating frequency range i§ between 535 MHz - 847 MHz
(corresponding to frequency val ues 603 and 605, respectively).
Howeveps] oneithaytent®el 08, e bezrup i théDARna4 térfigutitioh i 8 aieleld Recitdigystem is
operating bandw dt h. [31] Figure 7 shows VSXR response 701 of a

hi gh- band dptikiAes: F%P?”é&lﬁ%ng'ﬁ HICE S nietiesd 8 POSHIGH ¢ @Jge%?s“%dmn% to

Figure 3) 'e@ta@l%%’o%ﬂﬁl@ca%ﬁ@be@«ﬂe&'m@Wﬁ%% reRbivENSidi thY SMbic raddsitd as is
the criterion that the VSWR i |ess than 3.1, one determ nes that the

oper ati ng foflermeauiyd athgeior art b@ltem‘emltmﬂlowzybien@gﬁdmb { vonlt eSheriatenpe

to f . t

0 T enueng Ve A A 00 LERPREYEL X MLl DAY S e

and 303 is pkdttecbﬁomcaca@ﬁtawzmageaamh n\dhusbehett heyyeediidi pmxir&l ifury helso, with
t i.n_Fi 2-3

froquenci e EaRcaR kSR D! G DR Tt R bsart i 4 Fhdinnapel

support ot keficeeReRatrésnl id ERE)RAENAt BTk e a@velse efidct@nzantehBBperithinkicet he
invention has been described with respect to specific exanples

i ncluding presently preferred nodes of carrying out the invention,
t hose [24]i | IFaghré D siid¥e dimtnsidral as@pcps @eticed £l dhbah didefstna bR i TREDIRE number

vari ati ons apd pernutat ons bo descrlbed systens and
t echni ques '# E1’“2'3L1S‘I1n\55?1 ‘l‘ﬁeFFr QBW%E‘F‘Y q MHz et 8fM¥Iﬁbaqt?Wéh‘E peFRrdgace

set forth At HeerRRRBAEE G &l PEtion. 7AfMaMD 1 is G B Wersioh- an@AnRREL DIRIs o
for supporting a wireless receiving system conprising:
right version. The dimensions of antenna 201 and antenna 203 are essentially the same but
the constituent 12 gauge wires are bent is a complementary manner so that antenna 201
may be mounted in a different position as antenna 203 in the enclosure of the wireless

receiving system.

~_[27] Figure 3 shows dimensional aspects of a high-band antenna (580 MHz — 995 MHz) in
accordance with an embodiment of the invention. Comparing Figures 2 and 3, one notes

that the dimensions and the closed shape are different.

[28] Figure 4 shows right-oriented antenna 405 and left-oriented antenna 407 that are packaged
in enclosure 403 with printed circuit board 409 in accordance with an embodiment of the
invention. Views 401a, 401b, and 401c show right-oriented antenna 405, left-oriented

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

[29] Figure 5 shows variations of a closed shape formed by the capacitive top loaded component
(¢.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).



an open segnented conmponent providing a received signal to a printed
circuit board at a first end point, the antenna being connected to

t he print e®O9&IPt14board only at the first end point; RETAUR007/079285
capacitive top | oaded conponent having a cl osed segnented shape that
is: electrically coupled to the openfsegnented conponent at a second
end point; provides a capacitive load for the antenna, the capacitive
| oad t[30] ndigdre 6 ahdvenidaWROrespainsOfEr eftal long-bhndguams Yeorsbpomdingnd antennas 201

situated awa om.a gr.oynd ane of .the inte ircuit_board.at an
angl e for meat B Ahetaen HHesheR RS EisE R po R T A UE e one
| oaded conprhertkrit tHahB1cSESWROs @66l 11RQI NI, ondliefeRthined hat MBloPBRAAng Srequency
internally located within a sane_enclosure as the printed circuit

[~

board that &igSpoPERcehad N o$d7 Mide sprisgposgias denfreqyency Hgluent®rnd &5.
claiml, W}gﬁrﬂp@eﬂep@e AbReRY, SEITBRL & §hf}ﬁ€reh§ vfsfe»vmﬁazéon% determine, the

el ectrica re al"ong a periphery;” the electrical wire being jolned
at the seconcdabmglbgdimdthof t he open segnented conponent. 3. The
antenna of claim11, wherein the open segnmented conponent has an

essentially vertical orientation with respect to the printed circuit
boar d.[31}4. Fihee drshews ¥ SOVR atwinic170vwier kighrbemk anterpadicenrespondye tooaidingas

A . : t . ot C '
the pri nt edOboa0T ot b Erdaly BB oBlorfiloE Bl i Erfhdlol ST b flon.
open segnenisag thonpierant thhiathcaV H@Rdist ket than .  sorichdetampas ithdt e topgrating

| oaded commonent away .fjomth rinte i it board. The anien
of ot ai o TR SR 18 bt DU VL Rt o regd iy YRHED 7S
Wi rel ess mafd JPHOREpCLESY)Y EWhile the VRSN RENGaAT3, T bayomd D95 WIBELSihS dchel

Wi rel ess receivi ngf system conprises. a wirel ess a personal nonitor
recei ver. operation ot antennas 301 and 303 is limited to 995 MHz.

[32] While the embodiments of the invention, as shown in Figures 2-3 and 6-7, correspond to
operating frequencies between 530 MHz to 995 MHz, embodiments of the invention

support other operating frequency bands, e.g., 2 GHz.

—-[33] While the invention has been described with respect to specific examples including
presently preferred modes of carrying out the invention, those skilled in the art will
appreciate that there are numerous variations and permutations of the above described
systerns and techniques that fall within the spirit and scope of the invention as set forth in

the appended claims.



8 8. The antenna of claim1l1l, wherein the wireless receiving system
supports a wreless presentation system 9. The antenna of claiml,
wherein the antenna is characterized as a nonopol e antenna. 10. The
antenna of claim11, wherein the closed gegnented shape has a
trapezoi dal shape. 11. A nethod for providing an antenna in a

W rel ess receiving system conprisin%: &@%;cutting awre at a
desired length, the wire having a fi d point and a second end
point; (b)Igkiaping a first portion of the wire into a cl osed
segnent ed shape, the first portion including the second end point;
(c) electrically connecting the second end point to a connecting

poi nt bet ween thﬁaxﬁtﬂirﬁtfoﬁﬂﬁpcﬂ@mgﬁwﬂﬂ@bsi&é&vﬁg@ﬁf% endpR@igt to form
ectrlcall connectln t he ant enpa

t he cl osed se nented
to a print ¥R R PR %Pnaffﬁ@,wé ing heRiT St End e BOTRA Siropidpt 8 st
posi t i oni nendtgbiat, Glhﬁ:&@lnﬁﬁ@ﬁ@éﬁxﬁ@t@ih@ﬂﬁ pEN@Y citdu Bbad GhI9UNthe B-RBA Rint;

t he prlnted circuit board. 12. The nmethod of claim 11, further

conpri si ng® d(f) nodi fyi ng the cl osed segnented shape to tune the

ant enna, M@pﬂ:ﬁb&&hﬁio@d&d&b RPoRAEER RS cRiseBRgRfRddRhbRAhdtigquency with
a desired q racteri F
electrically coupled to the open segimented component at a second end point;
provides a capacitive load for the antenna, the capacitive load tuning the antenna for an
operating frequency value; and
situated away from a ground plane of 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 receiving system.

2. The antenna of claim [, wherein the closed segmented 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 open segmented component has an essentially

vertical orientation with respect to the printed circuit board.

4, The antenna of ¢laim 1, wherein the capacitive top loaded component has an

essentially horizontal orientation with respect to the printed circuit board.

5, 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.

6. The antenna of claim 1, wherein the wireless receiving system comprises a wireless

microphone receiver.

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

personal monitor receiver.



13. The method of claim 12, wherein the desired characteristic
conprises s voltage standing wave ratio (VSWR) response. 14. The
nmet hod of claim 12, wherein (f) conprises: (f)(i) adjusting a length
of an edge of the closed segnmented shapg. 15. The method of claim
11, wherein the cl osed segnented shape has a trapezoi dal shape. 16.
The nethod of claim 11, wherein (e) conprises: 9 (e)(i) bending the
wre between the first end point and the connecting point. 17. The
met hod of 8l ai Mlelantdntis bHeimCIQ WbEde tROvird&s RS\ ink St supp6it:Cd Wisddls
segnented shape _to have a horizontal orientation. 18. The nethod of
claim 11, Pﬁ?%ﬁ@?nﬁﬁﬁﬁrising: (0 adjusting a vertical dimension of a
second portion of the wire to accommobdate the antenna within the sane
encl osure, .the second porti.on bein etween the first end point and
the connecting p&i Wé‘mfa@aﬂ?ﬂe@@fﬁﬁcﬁ@ Ffengy is Pharacierizigasagnppopplg antenna.
desired length is approximately one quarter of an operating

wavel engt hwof the antenna. . 210. The lmaﬁ&'ho of claim11l, further
conprising:” (0 'etﬂ‘}?f’%%tacll% anterndhe dosed weamentetthepylias & tgnezpidal shape.

printed circuit board.

11. A method for providing an antenna in a wireless receiving system, comnprising:

(a) cutting a wire at a desired length, the wire having a first end point and a second end point;
(b) shaping a first portion of the wire into a closed segmented shape, the first portion
including the second end point;

(c) electrically connecting the second end point to a connecting point between the first end
point and the second end point to form the closed segmented shape;

(d) electrically connecting the antenna to a printed circuit board only at the first end point;
and

(e) positioning the closed segmented shape away from a ground plane of the printed circuit
board.

12. The method of claim 11, further comprising:
(f) modifying the closed segmented shape to tune the antenna, wherein the antenna operates

at an operating frequency with a desired characteristic.

13, The method of claim 12, wherein the desired characteristic comprises s voltage

standing wave ratio (VSWR) response.

14, The method of claim 12, wherein (f) comprises:

(£)(i) adjusting a length of an edge of the closed segmented shape.
15, The method of claim 11, wherein the closed segmerited shape has a trapezoidal shape.

16.  The method of claim 11, wherein (e) comprises:



21. An antenna for supporting a wireless mcrophone system
conprising: a vertical antenna conponent providing a received signal
to a printed circuit board at a first end point and having an
essentially vertical orientation with r&spect to the printed circuit
board; and a horizontal antenna conponent having an essentially

hori zont al ,QxJ.ent.atjon.with re ct tp the printed circuit board and
havi ng a cfeg@eb nésl%#lrlgN’t“gcy’egﬁglb@%?’ﬁ%?nqo@lrpﬂ?‘ﬁgﬁ°We‘§‘rli‘g§|3’é‘&t rical wire
al ong a periphery, the electrical wire being joined at a second end
oint of t opgn s ted nent and that is characterized by:
gl ectrical Iy cgﬁlﬁﬁ“’ﬁ%gf" °‘FWb?g§@‘ﬁ“’é%°&Pélﬁ%-d conponent at the second
end poi nt ; ({ppositioding theaslwepgmentedshapaid hbwa Hdfieoddl beaitaiont he
capacitive load tuning the antenna for an operating frequency val ue;
and situating the horizontal antenna conponent away from a ground

pl ane of the prTintedhal ofelain 1bofarier admaisirgngl e forned by the open

segnent ed conpopent. and. the ca itive t | paded conponent at the
second end&)pa@%ﬁ g e %m}eﬂﬂmggﬁaesﬁ%fg PET%B%P’%?%&FFV ge ‘E’éﬂf‘%&f‘t ¢ NS
same encl owithie tlesahdhiencfusie] thel sebidprioniemg Getwhai the Gppaid wiitAsd the
wreless m cre%ghone system and wherein the antenna is connected to

the print TR Yoar d onl y at the first end point.

19. The method of claim 11, wherein the desired length is approximately one quarter of

an operating wavelength of the anterma.

20.  The method of claim 11, further comprising;

(f) situating the antenna in a same enclosure as the printed circuit board,

21. An antenma for supporting a wireless microphone system, comprising:

a vertical antenna component providing a received signal to a printed circuit board at a first
end point and having an essentially vertical orientation with respect to the printed circuit
board; and

a horizontal antenna component having an essentially horizontal orientation with respect to
the printed circuit board and having a closed segmented shape that is formed by an eleetrical
wire along a periphery, the electrical wire being joined at a second end point of the open
segmented component and that is characterized by: elecirically coupling to the open
segmented component at the second end point;

providing a capacitive load for the antenna, the capacitive load tuning the antenna for an
operating frequency value; and

situating the horizontal anterma component away from a ground plane of 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 and wherein the antenna is connected to the

printed circuit board only at the first end point.



