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CAPACI TI VE FEED ANTENNA REFERENCE TO RELATED
APPLI CATI ONS The present application is related to US
wee@siogioshal Pat ent Application Serial No. 60/BELII28/000322
filed March 15, 2005, and entitled NON- CONTACT FEED
FOR | NTERNAL ANTENNA and US Provi si onal Patent
Application Serial No. 60/ 749, 364 fil ed Decenber 9,
2005 and entitlg QH @P NREED FOR | NTERNAL
ANTENNA, the dis osures 0 ich are hereby
i ncorporated by reference and priority of which is
hereby cl ai med pursuant to 37 CFR 1.78(a) (4) and
(5)(i). FIELD OF THE | NVENTI ON The present invention
rel ates to raiHENPNGE GO REBATEDAREPIRESTIRANG i cul arl y to
antennas for nobile comuni cators. BACKGROUND OF THE
| NVENTI ON The foll owi ng Patent docunents are believed
to reprg ent t rrent. state of e art: . o
pat ent 61 PisatRl BB RS JeiAed 48 U Pipviicgal BBt aplication
Serlzﬁ’@\to‘f—‘ B0/66P750 iddd vardaLs, 2005/208 a4 PWM@BN’IQ_CTFFEED FOR
| NVENTI ON The present i nvention seeks tgmgr ovi d

INTERMAGAN TN and (st Progisianal Batamibhprlicet ﬁmad N 60/749,364
filed IR S0k S0 U4 ol QHLHEACORIARESS ERReRALT ket ROR BIAAAL
e oal ne resen I nventli on an an enna avi ng

ANTBNNApihe distttsaieks g v&lﬁﬂﬂ@re hlefb(b[y Usongprated be uefdrepca asd pﬁorlty
feed pl ate_extending enera a rallel to and being

of WhiGRSchFYRIGHIENE PUFOHIO B SRR 7RG £ 88 (3¢ ance. and
havi ng a feed connection extendi ng between the feed
pl ate and the ground plane, at |east one radiating
el ement ext endi nFIGEDORTHYE IDMENTIEINt 0 and bei ng
spaced fromthe feed plate by a second di stance and at
| east one gal vani ¢ connector connecting the at | east
one radigd Fﬁgerﬁln?\ré‘ﬁﬂé Alats fo' efn‘fé nlclé)géﬂekéi é?x@ héie g%?ticularly
| east one radiating erllerren % round pl ane a

to anténngs for owdile eomomnidaorgr ound pI ane, the first location
on the ground pl ane being separated fromthe feed
connection by a third distance, the first, second and

third di stancgadreiROUND O¢tEeE evashiexe desired

The following Patent documents are believed to represent the current
state of the art:

U.S. Patents: 6,680,705 and 5,764,190; and

U.S. Published Patent Application No: 2005/0057409.
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i npedance matching of the feed plate, and the feed

plate feeding the at | east one radiating elenent at a
wO o@and™ms cor respondi ng to an i npedance subst aPCT/HI2086/000322

greater than 50 Chm at at |east one band.. In

accordance with a preferred enbodi nent of the present

i nvention the ground plane has an aperture forned

therein, and t&eviMaR YCORTEE INVERTIENRIS t hrough the

aperture. There Is also provided in accordance with

anot her preferred enbodi nrent of the present invention

an ant na hav n | t] j '

ar ound T dreer eyl Bl SoutPuRhrRaBERE ahphhd £k 0% &

Indn@qbghﬁﬁhmﬁ@-and bei ng spaced fromthe ground plane by
a first distance and having a feed connection

ext endiThgrepié tthusamotided fﬂe@éoﬁﬁl?’éﬁeew% a preferrest nbrAipeniRf the
S e s

a fee® pBMtdidﬁigagﬁh&allﬁbaﬂaﬁaﬁb and ®eipglspaved dromo thmgtnmd plane by a
connecti ng the at | east one radjatin eI e
g

first distagee prskheving adeed REMngEliQregen ﬁ%bF eattﬂeg‘ge&@ﬁt&rﬂld the
gI‘OUl‘l:CIIO%IElH@ rlé)alépgnéjka‘ﬁF%n Lelédmddt e%t gaée'n%ll rﬂ)aFajT'l%I & &NBking

t he rst t1on on t round pl'ane bei ng
spaceﬁleiimanathe dedd pllatet e afseexhdcdintancst amﬂn ableast aorei gEchmle p@m@gtor
and '

al an connecti on copnecting,the at ast ,on
conneigedo? g (€ RBRFEPS AETFERAL b1 R IRl anpBE iy 1GRE one
radlaﬁﬁg) @féhfehb’ & ﬁ]@dgrémﬂiabl\éﬁ'@ hCa ER§NBEHtioR bRk iRQIhd Slend, @l first

plate and the at |east one radiating elenent. There is

locatfonr ethéle grcwdd;dainq heing cepuaisd efromt the afepd;coprgetion by a- third

di t,.,of t
TR -
impe@4ree NeatehidBeof thef Red prAtaL @ncﬁlﬂieef&dtr%al@efeemagltye at 1east one

paral l el to and being spaced fromthe ground plane
radiafing plementitay lapationaoaresRoniing ta ap dagedadis él&StaaHalbég%tshthan

f I nd the ground plane, at |east one
>0 Obm&tgflggsgt%e?é%%aﬁt extendi ng generally parallel to and

bei ng smaabe&dﬁﬁ@rmitlne prefeded bmbedimena ofs deqresedt sivamtam the
and at Ieast one n|c connect o éonnectlngﬁtQﬁtﬁt b
grour bl bivo R SRRTARS Hmen R ARG derterd CORBEaRT frue
mirgast one radiating element to the ground plane at
the agé% r
Irst location on the ground plane, the first

I ocat i ofhae ig deo gmuhd ip Iammeddnew Wgtl@@pﬁneap@@erfqdmhqqlgnent
feed cannec tion hi.r d d| anc e
of the @aSEAV T an ) QNFaRt HRpPRBERE FefuinganeE FEARRY § gfune
plan@ ONEH tHiMe ei‘feﬂalngeéehéh@ﬂ¥ B¥ralleE toahnd Béisk s@ﬁ@dﬁ?&h&hcb gpund
ement and | east "one gal vani c

plane by a first distance and having a feed connection extending between the feed plate
and the ground plane, at least one radiating element extending generally parallel to and
being spaced from the feed plate by a second distance, at least one galvanic connector
connecting the at least one radiating element at a first location on the at least one
radiating element to the ground plane at a first location on the ground plane, the first
location on the ground plane being separated from the feed connection by a third
distance and a galvanic connection connecting the at least one radiating element and the

feed plate, there being a capacitive and a galvanic connection between the feed plate

and the at least one radiating element.
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connector. There is additionally provided in
accordance with an additional preferred enbodi nent of
wa b@epsmsent i nventi on an antenna havi ng mul t i pCBIL2006/000322
radi ati ng bands including a ground plane, a feed plate
extendi ng generally parallel to and being spaced from
the ground plane by a first distance and having a feed

connectThere hiet fvether provddéedn pdodtdanandwiii & QEthen Greferred
| east one radlatlng el enrent extendin

cmboFaE 1] rep BESF1 IV e i RS2 SREE 1 R cpands
mcludlhgh%r&)hdaplﬁ?é:Qﬁgedjblﬁkaé?&&dlr%n%n@fall& ?atlle?{beargiaee\f@i]éﬂ:aced

connect or connecting the fe
from tmﬁwmlm hefife distapcaned havitghe fagd co:ommbcpbmhemen the feed

plate pd &, QSR IETE, el G HRIMDe RIS eRBhfing siralrmerslisl t

d bfe eanasil @8 By platd by d LosiPBRRAncd hed hi leaby I&eg-ﬂm
" ?ﬁ]rd dlstancesﬁgeln% selected%?8 achi eve desiTed

Conﬂchéééawténgrﬂtecﬁulmt @me radwting elemenhataa it toatien o the a least

.of of, t he Les invention e
one r?&?ﬁﬁél@ﬁ% FSo") nclrg é"é* é\lar(lf' %ﬁ% 8ca§185|c%1r{h pﬂr%‘l"%o?lﬁ’?e the
first locadionl on thg gredagladeebehg mrarteﬂframl fhe fedeEdmketion by a third
Pr ef er abl the first, second and third di stances ‘are

distangg, the fieed pﬁ@e ak lrﬁaét\xert&élén qvetiapm%g@m@@s piaatdpash ve fondyetive
f t n c 0 r ef

e

connectel udes a capacitive feed plate Preferably, the feed

connectj on extends from eed cont act
el ect r i'0&e 152 ﬁ %‘BPBA{YGFH OYla?fEﬁ“t %O@]F%‘Mltg 2] ﬁ@dmonal preferred

embodiaehint | gINdk! YreQint ht&lidat Ay eaInYenn% ﬂ{g le 949 atlng bands
radiating element is forned wt east one s I'n

including s Rameeplave; b feed Matemetenﬁngfgmcmﬂy patddl toemid lmﬁng $paced
one

from H{ee I%Qltld ra\(r;l?en rﬂ)tgl 38? Bstt ﬁ]gst%ﬁtagaﬁ}aﬁgl& ql\%%b\t{?%gégcu%g q) ?ween said
feed lgadevmll soidl lgy, o@@?p‘l@ﬁ‘d ed 188t bhe rafisipdelehmenCex &Rk generally
DESCRI PTI ON OF THE DRAW NGS The present invention w ||

parallglelo gagdehestsopacathtioapibe deqdaplalg tyor eccpnd istancarandras least one
galvalfu_gl hf?ﬁ(@ﬁ&g Cj:%gé\n&lltllhg cEhedfé V\g zﬁé EQ ’f1r§t?l<§§ tlolg%gctﬁ,p# ue?ic é%te 2o the
ground q:ihamsadtla(:ﬁrst [lomtmxabn ahe gfouad pﬁ%ﬁie? pdia firanstatlent &diheNGound
plane gglgl[gg}eéa\égtﬁg ?qo?{g&]g{fg ?)(reme\:,\étlto?l b?l aptrh?rii %rlsrtz?ndce etgte) (f)l(rjsltn:erc]gndoefmd
third distances being selected to achieve desired impedance matching of the feed.

In accordance with a preferred embodiment of the present invention the
antenna also includes a dielectric support platform underlying the at least one radiating
element. Preferably, the first, second and third distances are selected to achieve desired
impedance matching of the feed plate.

In accordance with another preferred embodiment of the present
invention the feed plate includes a capacitive feed plate. Preferably, the feed connection
extends from a feed contact pad which is electrically insulated from the ground plane.

Additionally or alternatively, the at least one radiating element is formed with at least

one slot.
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Figs. 2A, 2B, 2C and. 2D are respective sinplified
pictorial, top view and first and second secti onal
wo@e/091oigist rati ons of one enbodi nent of an anP@mnmR006/000322
constructed and operative in accordance with the
present invention, the sectional illustrations being
taken al ong respective section lines II1CI11C and
1D 11 B i decdrdance2ithFi Ofurth8A prefBire B Gnébndidétao® the present
_ [espective simplified pictorial, top view and firsé )
invenontheeat dongt Quecealyamis cUnestor prterds faem sngrowtd gontacspad mhich
. ' f onstructed and operative in
18 gal\gagﬂgcgﬂggﬁxg%c%dttﬁﬂ{e%&g@gggﬁf i nvention, the sectional
illustrations being taken al ong respective section
lines II1CIllIICand I1ID-11IDin Fig. 3B; Figs. 4A
4B, 4C and 4D are respective sinplified pictorial, top
view and f gRyfr HHEGAPYIONTHCTHBNSRAWIRGS | | ustrati ons
of anot her enbodi ment of an antenna constructed and
operative in accordance wth the present invention,

the sectional |llustrati.ons being taken alo
respect’i eprg%egt il%vr?nfl?lh é@ﬂln%pfl{lfég[g?fg aPQ/[?-PP(?%%lterQ Hog° ully
from 48 f@Nviftk dRetaifed deB&iptik, #kén Sk @fn‘ﬁ%r_fcﬁéﬂeﬁi‘tﬁ \Mi&e drawings in

_sinplified pictorial, top view and first and second
whictsecti onal view illustrations of yet another embodi nent

f : ' anot |
it A R SR AR iy BR TR o 4f ahfinftf EREARRE and

operatild ihSdceaddhfiRswies P férpddemidangnt be 8RetdeMeinsetiondn
l'i nes VG VC and VD in Fig. 5B. DETAl LED DESCRI PT| ON
OF PREFERRES, EREUDRMERD Sreeespacsive simplifisd pigiedad, top vigvwyand
first %nd b rHj[ 'sgctﬂ)nglchz%wti;llﬁstkgti!oﬂsst&faghé) nerﬁ’l;o ?Iﬂnb?%a antenna
construct ed and operative I n accordance W a
constfuicele e dpentioeiinemicoabndehevihr @me ptesémvimntntam, the gectional

s R D S e SESR DS HL
pr ef er iy 3605B 30§ 3DUOHALR ARpIIRAALbAL, ®P view and

~ aperture 102 forned therein. feed plate
first gdefeepitbbactionaleviels ijesietiany 9f parefbired embodimen; of apapieana

cons 812 LGRS FRFAB2 Ryt el BAAAER, e Wb

illustAB6HKd béigg T4eni Mok asdpetiipt aBQichOthes AlICANIG ihd GITDHEDEDE Fig.
110 extends generally parallel to and is spaced from
3B; the feed plate 104 by a second distance D2. A gal vanic

connec tP?és. 1&11-\? 413? 4EQREgH! £ re%becﬁive simplified pictorial, top view and

first and second sectional view illustrations of another embodiment of an antenna
constructed and operative in accordance with the present invention, the sectional
illustrations being taken along respective section lines IVC-IVC and IVD-IVD in Fig.
4B; and

~ Figs. 5A, 5B, 5C and 5D are respective simplified pictorial, top view and
first and second sectional view illustrations of yet another embodiment of an antenna
constructed and operative in accordance with the present invention, the sectional

illustrations being taken along respective section lines VC-VC and VD-VD in Fig. 5B.
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first end thereof to radiating elenment 110 at a

| ocation 114 on the radiating elenent 110 and at a
waemengrdemd t hereof to the ground plane 100 atP@I/IL2006/000322

| ocation 116 on the ground plane 100. Location 116 on

t he ground plane 100 is separated fromthe feed

connection 106 by a third distance D3. |In accordance

wi t hpeT RIS DESCRIMPION GMPR EFER REDOEBODIMBENESt i on,
the first, second and third distances DI, D2 and D3

and the area of the feed plate 104 are selected to

achi ev esired inpe . i:n0:.0 ; .

ot iRt iR p AR T LIMOB Y sgbPlialif bk Bide Bt an
antenfx@@%sﬂu@&& ah@”oﬁeﬁltﬂ;f_eeﬁi aceuttgice I’v@it}ngJrefetredb]sﬁlbaﬂinaent of the

ocati on corresponding to an i npedance, subs i al

presewy aension; Fidh |58 LBHESH EeTe AL Te AR ITaN Lo Fil i radiating
bands’ adi ating bands of the antenna of Fig. 1 include, but

are not limted to, the follow ng bands: GSM AMPS,

GPS, CseePGSFidNT Sie ANBHIMA paeferabl3SconReises e rareundsplarsnl 00

. made to Figs. _ 2A .2B, .2C.and, 2D, fch.are re ctive
havmgmpwftp@dﬁg% e ﬁﬁie,relpo_f} e P 04 Prhafly SRS gt ety
paral BEGdn@N@bpatt Eoinl the gidual ipRRAE 100 b9 AFirSHAMMJTENT adf hat feed

antenna constructed and operative in accordance with

conndchien pP@ s:eanding thepnghahe apestueet(? ingreungsplaeal 0028, 2C and

2D, the, antenna. pref bl 0 ' nl

200, A Ay EnEre yRpa A gtaf Bt e Dur] BB R 5PRE spm
the foRH ?ia% ahd vy @xbedigene . | A ghehmt kehnderand id sommpaseédt a

fromthe ground plane 200 by a first distance DIl and

first dmdsth@retbfetledadi@ﬁm&d@mm Y06t ageestion dBf pndhe idinting element 110
. Coh
and sactgonang Mty o7 TG Eloph? 2?10 Gebefite, Fod e E66ind

plane€l0BC LbiEidh| 1M 610astHE afcved (plaen100 a3 isepaptainfeord QB fedd connection
5

radi ati ng el ement 209 extends generally parallel to
106 baracthird d @®3from the capacitive feed plate 204 by a

second Ig:aééﬁ'ﬂ:ﬁﬁ:e (i a g&?erFe%dén% .cﬁ‘@eﬁ: dtthd) e%%ﬁ invention, the

preferably conprises rectangul ar plate IS
first, kevome dndithind distanoes PudDRahd DHoandMe aadaooijtha femshplatel 104 are
aortion thereof.. Sl ot 210 canmruni cates w.th .
seleclel{n P BIcLs Ay et BRI HGE PEETIDA D1 t R R Qe Kig hird
distarfcb2D3 ﬁﬁ@ffe{%}bﬂb hioweX tRNEleA P14k anang! fe¥d Wdiktidpesp@eht 110 at a
ground plane 200 and to capacitive feed plate 204, i

locativoroversspahding t@ 41 mapedance subsienAllyt greatre thaadiObpy at at least
one %g'n:gnt.c ?ragcggttmgabelm cs:a(l)tfitl(ujenan%t;:LnAhaocﬂ.t IEiE.el ﬁr?c%cﬁf bii0arE B Bffited
to, the following bands: GSM, AMPS, GPS, CDMA, PCS, UMTS, WCDMA and DCS.

Reference is now made to Figs. 2A, 2B, 2C and 2D, which are respective
simplified pictorial, top view and first and second sectional view illustrations of one
embodiment of an antenna constructed and operative in accordance with the present
invention.

As seen in Figs. 2A, 2B, 2C and 2D, the antenna preferably comprises a
ground plane 200. A generally rectangular capacitive feed plate 204 preferably extends
generally parallel to and is spaced from the ground plane 200 by a first distance D11

and has a feed connection 206, preferably extending diagonally with respect to ground
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second end thereof to the ground plane 200 at a ground

contact pad 215 at a location 216 on the ground pl ane
wQods/oBokind cont act pad 215 is gal vani cal |y cperEQbed00322

to the ground plane 200. The | ocation 216 on the

ground plane 200 is separated fromthe feed connection

206 at the ground plane 200 by a third di stance D13.

plané ROGSRATHARAEE pil Pod f?&rfl.fa{s l]?é'e%dcoql"tqb?g;agﬁig)%t ﬁ/lfnrcghﬁ electrically

resent i nvention, the Tirst, secon
msulduedtﬁa)ncgmuﬁ)ﬂplanmao and D13 and the area of the feed

plate 204 are sel ected to achi eve desir

Pt chi ) TBHOUREPBER 119 U gERTLY DorHER (h PRGS Spaced from

the &Fﬁlm%e@lﬁa@rﬁ@f)?@ ¥cdhd ‘éli’ﬁnt:@q}&amﬁ' Itath\éﬁné @&Gnent 209
ate 204 to feed radiating el enent 209 at a |ocation

prefectahly @sxppn@hswg rectangwlai platedwhich is Lf@mmlnmthlal lpngtlemaé rslot 210
band. Ty n
along, A 33u el SR et S8 21 BTG e AR R iR B Bieacing
slot2m@t limted to the foll ow ng bands: GSM AMPS, GPS,
CDVA, PCS, UMrs, WCDMVA and DCS. Reference is now made
to Fi gsA glvangpcomectandll mreﬁﬁmbbhe)ﬁer@m&éws@malkvewuh respect

to grgtéﬂc;q)é)lhiflé ?@0 Qﬁo‘:{o ([r P%l 1vet }:ﬂa‘?\'\?@f qs r{ %Eteagpzé %%%ﬁ?rél}ﬁreof

onal VI ew |l erre

to thefradiatigntienrat 2oNat ﬁllﬁéa@ldn 21d apareatadMﬁng Iélem?bﬁiit) rzd@raﬁ@ at a
with the present invention. As seen in Fig

secongengh Hlesqgf t@ Fw]éﬁ gionach pkng 200 & abgrymtdoﬁmm% 234 élé abarfaeation
216 B % P@C('}ttoh}{? CI)I?Q& Jﬁ %ﬁlvgﬁlg%lﬁ{ &9)'11¥ctﬁd to the

ext end s ge era par al | |s spaced ‘fromt
grouxyd planel 200. e 18&#biohy214 ohiths prodnd phlne eZGDZi sepathtédhfom the feed

f eed ction 3 fer exte di agonal |
conngetion 2:08 g@tgf?wdﬁaﬁnﬁfoﬁyaﬁn@ré%@stawnﬁﬁg eed 8| ate %04
froma fneﬁ‘éoﬂﬁﬂéea\‘/}fth E%ngg&i Wb SdindeRt 6 ﬁ@:%ésgﬁrl 1'n¥ent10n the

i nsul ated from groun ane 300. A radi at| enen
first, 3oeonelxananitis d ghistarcas D}lp@ﬂ&lahé ID 13canaintdie iascasqfatbe cﬂea‘drpimtﬁ 204

t f d te 3 d di st
are sel3Ged By B g MR s RS P BPE TR otRingaThehind
dlstaﬁ&r‘E!I@'plréfel’faS zﬁfd)%' e cgéa%hﬁ/e%éd:blateszwfovr%ed aédlﬁmgeelahem
its edges an forme [tidirectional

209 aﬁdomimmn@rwmndung toianempedanse subdtaptialihgrdattt thes SQtOhm at at
st 57 B AT L3RS AP 220 2 e o
not 13difd tpief Pillakving exie G Mg AMPR) GRS, IGDMAL RCSeEPELS, WCDMA
and DCS.

Reference is now made to Figs. 3A, 3B, 3C and 3D, which are respective
simplified pictorial, top view and first and second sectional view illustrations of a
preferred embodiment of an antenna constructed and operative in accordance with the
bresent invention.

As seen in Figs. 3A, 3B, 3C and 3D, the antenna preferably comprises a
ground plane 300. A capacitive feed plate 304 preferably extends generally parallel to
and is spaced from the ground plane 300 by a first distance D21 and has a feed
connection 306, preferably extending diagonally with respect to ground plane 300 and
to feed plate 304 from a feed contact pad 308 which is electrically insulated from

ground plane 300.
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to ground plane 300 and to capacitive feed plate 304,

is connected at a first end thereof to the radiating
webk@aeo1809 at a | ocation 314 on the radi ati nBCEIIZN®N00322

309 and at a second end thereof to the ground pl ane

300 at a ground contact pad 315 at a |location 316 on

t he ground pl ane 300. G ound contact pad 315 is

gal vanisca) iaYmg% : t 869 Eﬂeﬁ&ege%ﬁﬁggaﬁh@ﬂ% a2dQs st&@d from

| ocation e ground plane 3 IS separated from
the cdpaeitive deded plated304 by BG6coat dl*tencgr]a%ompﬂ t@@oelbtyexd 309

rd di stance cordance wth a preferr
prefesghly AMIRERES bECARR L BBRLS HORA e it fisgie aissiges
and i@ fSnieli with di hdaGe&idRZILs10D3 70 ﬂ@ﬂn@&@r@iﬂjdi&ﬁaﬁs@hean@fwhlch
the feed plate 304 are selected to achieve desired
defingsngs dersh &wo reandustivg aoms,tdesignaled cererelhe by referense nypgialsapll
and Sif‘d' ating bands of the antenna of Figs. 3A - 3D
ificlude but are not |limted to the foll ow ng bands:
GSM AMPSalvERE cofilddivr FAGSpretdvildy eXEntiihgatiabonalBy whith despect

to groypy {%ﬁé%cébgéﬂfog%ﬁarcgw%@t@[] ﬁaﬁ”@%{s@g{s@%{ﬁ houbish oebpeof
to thﬁt ﬁ%l{tﬁgdel%@t 04 Apdatdiesiadh "’l&é P%;hﬁ %@%ex@toﬁ)@&nc@at a

oca ereon provi di ng apacitive and
second egndl themotocihn @mlndop'lalhteﬁﬁ)(b efna givemnfl eedtapl pa:cb3ﬁ1dt 4 heation

316 caifie AT in SHESH BRATAPH ALAREA VB sammected (o the
grouﬂ@iﬁﬂ&rﬁ:‘ 35D The ‘I‘S‘daho@@l@ BRARCEGuARHIaAs BOWisebiraied Teom ke feed

relatively |l ow frequenci es.” Reference i s now nade
conndctiofF3g6 at th\grotBd pla@e 3Ad by @,thlwhiil@hn@r B2j.espective

sinplified pictori. t Vi e nd fir

sect i onRRSATEHE Ivflﬁ%% P%??%Beﬁ]sen\éﬁ 2 %nt ﬁ%%dsr gent%%g\%ggon the

first, §éHoﬁEﬂ RfAd SRIRS HisteESIDANDIPIEDRY &nd Mhegre bf AtC2evipldte 304
resent invention. As seen in Figs. 4A, 4B, 4C and

are sezl@tecf Weacémve iiasires istpsdanse ynatelipg Pk He faefbr%thlﬁdinkﬂnaﬁeT ypical
400 e ra re u o
adapuftet e AR SRR Y6, oplintgad0ine
followingahde GPNOUANIPS|, BPS, QED(MA;/PGS fUMIS, W EDRX endBLCSand
has a feed connection 406, pr rably extendi
di agondt 11§, avparhicul s fatire 0 tg‘? SIbapImERe Oi(%g%\ rop by @
galvaﬂl n%gt B9 8 r@\ﬁGe @{v@e% tH@qeép?IaW'3@H dn?] the radiating
rlca y Ins ate romground plrane 400.
elemasrad3(ﬁt atng letativeni22408reext pruvidige betialkl gappah'att Iaed a galvanic
aci.tive Eeed

con 3 50 DAL S RSN o S G20 Dl

substantially enhanced bandwidth and impedance matching as well as enhanced

radiating efficiency in the relatively low frequencies.

Reference is now made to Figs. 4A, 4B, 4C and 4D, which are respective
simplified pictorial, top view and first and second sectional view illustrations of one
embodiment of an antenna constructed and operative in accordance with the present
invention.

As seen in Figs. »4A, 4B, 4C and 4D, the antenna preferably comprises a
ground plane 400. A generally rectangular capacitive feed plate 404 preferably extends
generally parallel to and is spaced from the ground plane 400 by a first distance D31

and has a feed connection 406, preferably extending diagonally with respect to ground
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preferably conprises a rectangular plate which is
formed with a pair of longitudinal slots 410 al ong a
w@emwbngdorporti on thereof. Slots 410 conmuni cat BCTMIE20064000322
transversely extending slot 411. One or nore gal vanic
connectors 412, preferably extending diagonally with
respect to ground plane 400 and to capacitive feed

planePAG8t endt @t feedl Sla@ONME Eload adfeed ichafactepats 408 eviaet id eletireally
radi ati ng el ement 409 at | ocations 414 on the

insulateciromigreind aret00409 and at second ends thereof to

the gr : 4

pags a b Mg Yt 480 (RRRILLHIRIS AHBIR £ON] Silced from
the cfaoitivd feedipitd 4pady # bEcoaredigahaeaDBRaThy radistivec tlethenod09

the ground plane 400. One or nore of | ocations _416 on,
Prefe&aﬂhf S B SRlenapy RiRk gfﬁwarlatfe@nﬂw i 06 Jongitadinal

i . th . 4 i T
slots 3?@[&% e@%%rggﬁ Ip%l;tlotn ﬁe%ﬁ@@gtspi]]?ngorﬁggn@%e széﬁmh thhnsversely

I'stan n accordance with a preferre
extendimgoliitkéht of the present invention, the first, second

and thitd distances D31, D32 a D33, a t he area,of
The 1 oS PLReREHVae copiRirEd 2 ob ALY &~ HRGPE dijstonally

with tefRefaNe@uARpRAt 100 dhd th@phaade feed e 30d, &N SonnEyBl aedirst
radi ati ng bands of the antenna of igs. 4A - 4D

ends fhgedof) tethsuediaties plement 44% aidogasiony 414 en thpniadigtipg gesent 409
: , d
o S PUER 55 BV S 0 R R Ry e o

415 apltoewiiGisor16adn te gicing Pldane 08 UGARINY cphtattfpadsm 42 Brevdalvahically
underlies and supports the radiati ng el enent 409. It
P

conngciedfofhe greugd laeetiiOy Fae o mate of Aesalipriehtt of thej geundjplane
- p 4 S i al | :
400 i SEhABh SHAP P SebaPecih ety o BRCHaRR] PlaBb 00 b ghind
distarmad3824 defined by the radiating el ement 409 and its
ground _conne¢tions 412. Reference is now made to Fi.gs.
5A, 5Bn8ecd Csalt%Paﬁersﬂeem@ﬂ@e@tit{féhgplﬁawfu?veeatlgna the
first, Bdc®h@%ah@lthird ARtYE&DEN DI bff DY And SO Nda DB RBAIplate 404
view illustrations of one enbodi nent of an antenna .
are sadentst folashisyte aasiredpopetingce maicking of therfeed (i thh antesna. Typical

. present inyention. seen,in, kigs. ;5A..5B, 5C.and.5D,
radin e BRb e okl 8 e aar 4BCME1ugF G % paREEe 10 e
followiapaands: GBM.eepg| aps, SOAMA BES TS, KBNS agieDesal |y

parallel to and is spaced fromthe ground plane 500 by
a firstThgiesbodiaenof Figrd 4Aas4 iy ekatederivedbiydhe sowision of a
. \ I epndi . di 1 A
dlelecg{lcg %\gfpggdx%tﬁﬁl‘n % \lecg u%g&ﬂ@é !iﬁ/d é’ﬂp&)grtg &%F}g&tatntlgo elgﬁ]gﬁlt%bQ
It is a particular feature of the embodiment of Figs. 4A - 4D that the feed plate 404 at
least partially overlaps portions of at least two conductive arms 422 and 424 defined by
the radiating element 409 and its ground connections 412.

Reference is now made to Figs. SA, 5B, 5C and 5D, which are respective
simplified pictorial, top view and first and second sectional view illustrations of one
embodiment of an antenna constructed and operative in accordance with the present
invention.

As seen in Figs. SA, 5B, 5C and 5D, the antenna preferably comprises a
ground plane 500. A capacitive feed plate 504 preferably extends generally parallel to

and is spaced from the ground plane 500 by a first distance D41 and has a feed
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to feed plate 504 froma feed contact pad 508 which is
electrically insulated fromground plane 500. A

wo awsariong) el enent 509 extends general |y par al PEI/IIE2006/000322
and is spaced fromthe capacitive feed plate 504 by a
second di stance D42. The radi ating el ement 509
preferably conprises a rectangular plate which is

onrie@AidR 061 dréteAivlyBgidiy BRboRAI0tw iR Rl @M PourBHIAR! 500 and

eon Sor]ti on tl:;rhereeofy.o Sl ot 10k%om%u\)\r/1l| catsg%c, V\n&fgﬁo a rH an

to feedaplsteei®e frpnextfeediicogtact pad 508 whichyé elaairicaltyo imsektedr from
512 r.ef erably extending diagonally with respect ' to

gm“&%Blﬁ’?gS@{)ane 500 and to capacitive feed plate 504,
connect adraafatiflg bletivht meﬁtg'&fs%fleﬁaﬂy PQ@II@I@B 3qH G4 %?%ced from
feed plate 504 at a location 514 on the capacitive

the ¢apecitipt deasl plote S0 bata second alisdanen dD42 eFleofadiaging hdement 509
rgund pl.ane 500 at. a ground,contact 515 at ..a

prof @Y g BEe aitanibbad B R o8t PR U naeRisifel ot s10

alonadcdnil portioR!tNGBHT Bldt)51000vRRREAtIEOWIthe BLRYEER! XBRding
500. The | ocation 516 on the ground plane 500 is

SIOtgje]parat ed fromthe feed connection 506 at the ground

Connect o S5 kreftof s1p ety rEn SRE AR AALY i e

' to gnaubdhplaes f@€ tind o cppacitide fled peatd 004, aoansvtsdng atfirst end thereof to

radi.ati el e 509 with_the ground, plane 500. |n
the C&B%%%ea%g% P%tﬁgiaa Ewéﬁlqne%l“e%gvei%wt“@ffe% plagsy Hdoipd at a
. . . ; n . . < .
s U1 {0 AR el Pl RO A o o P55 o ocation
516 erltirgrodnd plaae H0@vEraadicoetct padetisdnis ealvahichiln gomikctetéo the
feed t tenna. Typical radiati bands of _t he
groul Bl a0h W—ﬁaﬁgﬁtl@é 16 1 i B U8 SHBRa1FS PP foed
connle€tidi 06 R ihOWbRiEh PAREIS00 E5MhiANMERandSTS33. COVA,  PCS,
UMIS, WCDMVA and . A particular feature of the
ant ennaAofecpidygalvanic tconftarn®0, whéclf preterghlptestedOst diagonally

RSB RO GARFA SRS BINEHL LR ERYSH) Bl B groun

planbgoersons skilled in the art that the present
invention is not Iimted by what has been particularly
shown aHbe@eEapemwih peprelerad sybodimenhef thersessabigwensfon, the

first! QA€o SREMErdl JMQIE}'%E Phu1l BEbUdaDLPLY GRIRLNGE (@A e 504

subconbi nati ons
are selected to achieve desired impedance matching of the feed to the antenna. Typical

radiating bands of the antenna of Figs. 5A - 5D include but are not limited to the
following bands: GSM, AMPS, GPS, CDMA, PCS, UMTS, WCDMA and DCS.

A particular feature of the antenna of Figs. SA to 5D that the feed plate
504 provides both capacitive and inductive coupling for feeding the radiating element
509.

It is appreciated by persons skilled in the art that the present invention is
not limited by what has been particularly shown and described hereinabove. Rather the
scope of the present invention includes both combinations and subcombinations of
various features described hereinabove as well as variations and modifications thereto
which would occur to a person of skill in the art upon reading the above description and

which are not in the prior art.



various features described hereinabove as well as
variations and nodifications thereto which would occur
wo oooa/opmison of skill in the art upon readi ng PE¢EIIR0EVB0322
description and which are not in the prior art.CLAI M
1. An antenna having nultiple radiating bands,
conprising: a ground plane; a feed plate extending
generally parallel to and being spaced fromsaid
ground plane by a first_distance and having a feed
connecti on extendi ng bethRBSsai d feed plate and said
ground pl ane; at |east one radiating el enent extendi ng
generally parallel to and being spaced fromsaid feed
1. plate B atsnedavinginsilidple eadiating tbahdd, eamprising: gal vani c
connector connecting said at |east one radiating
el enen® &und planest [ocation on said at |east one

radi at i j I ; hESTt £ id
| ocati oniuh PR Glaldhs Bt AOHRMIR B3Ry Beink palef rom sa
groung gilghegiyyo ul st pd i stavece eenid rigpv e fet] ednhgotion saieddingdgtween said

q qonngé:t i,gn b§ alth_i rd distance, said first, second and
feed plgfp ppd BpId LIONRALIAEI ng sel ected to achi eve desired

i npedang ?eag'ia&%hliaﬁgitiﬁ% chaiht beRAdiRL %ﬁeﬁ‘era@f‘ damBeldiof #@Gbeing
plate feeding said at |east one radiating elenment at a

spacel] doat $adthfecd prags poastagd distaane iandedance substantial |y
greater  than 50 m.at at | east one band. .
ant enng! g‘?:aég PRy rgaqz’ta‘&lcc‘foélfl'f‘ﬁt‘ir, CWFt&gn Saslgiaé 2185_} hoRg radiating

clemddk aNEfiRAfocAforPHE§Aid hieledsp bA® hdidtiRb @ldhend Rflsasd@ziduh@PRine at a
connection extends through said aperture. 3.

An
first lpgatéoman traid sepund| plis, saidadirsatlpeasiopaom said ogippnd ke being

d pl ; . : i
separf AP S s B AL PR, 22 707 ouna ol ane by

a firstgad staneRoghdnd @i disaintacskigaietsd anachieve desired
_ ext endi ng between said feed plate and said ground
impegpnge matching aifaid feebplatgaangt | ng el enent ext endi ng

gener ald,y gy @ialtegkegpgl anh Qtefae?glo%e%&iqﬁﬁg Qfélin%ﬂi g { &Rdtion

pl ate by a secon ance; east one gal vanic
correspondiagtioan impeantd supstamiadlyadredigdbin FhOhmadiableasigne band.

2. An antenna according to claim 1, wherein said ground plane has an

aperture formed therein, and said feed connection extends through said aperture.

3. An antenna having multiple radiating bands comprising:

a ground plane;

a feed plate extending generally parallel to and being spaced from said
ground plane by a first distance and having a feed connection extending between said
feed plate and said ground plane;

at least one radiating element extending generally parallel to and being
spaced from said feed plate by a second distance;

at least one galvanic comnector connecting said at least one radiating

element at a first location on said at least one radiating element to said ground plane at a

10



element at a first location on said at |east one
radi ating elenent to said ground plane at afirst
wo omany™ms on sai d ground plane, said first | ocedT/or2o@m00322
sai d ground pl ane being separated fromsaid feed
connection by a third distance; and at | east one
gal vani ¢ connection connecting said at |east one
ot T [ e S [ :
firt 18618, 0 SPUTRENG Dol S8 ARCTplifh Op AT SRl Rnd pgine
sepapiteat feoraseideddconnedtwadly achied didinat;iang el ement. 4. An
antennahwn mul tiple radiating bands .conprisin

g.
ground B I5A%; Ohs SaLARIG FonEcian AR e G allyapt one radiating

elemléﬁtr #Ad @ld feed ﬁl’&ga *ﬁ?ér@gelﬁgﬁ‘éﬁﬁacﬁt{\@rﬁnﬁaa' SR B RADeRYeen
a first distancé and havi ng connecti on between

said &egid Plate arfl méatéeaﬁhdn%@dmtlgggl@mnpl ane; at |east one
radi ati ng el enent extending generally parallel to and
bei ng spaced fromsaid feed plate by a second

4. distancgan aﬁt&dn@hadlﬂ%\ﬁﬁll@ﬂ@raﬂﬁh\ﬂgBbﬁ‘dsc‘c‘éfiﬁ)@l@in‘gf
connecting said at least one radiating elenent at a

first |dEERUPORAE sai d at | east one radiating el enent

to said a H Qtepé € Ia'll re!ll%??c; e éc d from said
ground pI an sal % on on &4 8 % fane
groubé iphage S’@Q&ﬁ&t dibtdnco l?{hd; aaﬁng %eided? Odilﬁﬁcﬁi(brpbetb&era szilhl lféd?ﬂ plate

di, st ance, sald feed plate at | east partially
andwigqoa P BSportions of at |east two conductive arns

def i ned,bi,¢ &g Adiati af%‘@'l%mgﬂtee{tégdn?% F&%éﬁiy%@é]lhl gﬁ %gd being

said at | east one g anli ¢ connec
spacet fromdsaitfetdplatediym secomhdistaha@p andnpri sing a diel ectric

suppor t atform nderl ing said at, |l east one
radi at | ﬁtgleé?te?ﬂ?n gaitvguc ﬁ(ﬁ Oérﬁﬁ’én?fé\?gnﬁﬂdfrai {gas) gne rad1at1ng

elem%ﬁtddt%tﬁrﬂgo%ﬁﬁ%n“sgmpa{t 'lc%'sﬁ&le IﬁdlgﬁlQ%Janghﬁe% id%rd lane

pl ate extendi ng generally parall to and e| ng space
first flpention aird sgid (gmdncblp&me, baid firki kesatioh Snasaid gamdldhlal‘anm@emg

ect on S feed plate and said
Sepaba}egeﬁ%nﬁ?l ged cgpn?g E&ﬂgﬂ?ég‘?t%qcieng el ement ext endi ng
gener al §ad rfaercabiaeé al %a@tngamnmvéﬂm Hb NS 3f tht f1ead two
pl ate by a second distance, andat I'east one gal vanic

condyefireamis: defined dut said) ab lgagt orcethdisitiageelement anidrssid at least one

galvanic connector.

5. An antenna according to claim 4, and also comprising a dielectric

support platform underlying said at least one radiating element.

6. An antenna having multiple radiating bands comprising:

a ground plane;

a feed plate extending generally parallel to and being spaced from said
ground plane by a first distance and having a feed connection between said feed plate
and said ground plane;

at least one radiating element extending generally parallel to and being

spaced from said feed plate by a second distance, and
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| ocation on said feed plate to said ground plane at a
first location on said ground plane, said first
wo owapms on sai d ground pl ane bei ng separ at edP€T/ore06/000322
said feed connection by a third distance, said first,
second and third di stances being selected to achieve
desired i npedance matching of said feed plate, said
feed phai@sPoRYidivagic Bstebiby QoAMEHEERAE tded SplgRUR! A Titst
for feeding said at |least one radiating elenent. 7. An
locatiambe nuid feccpaiditn gait @rouml plae airadfital eatewngyy $aéd gerpuad plane,
..l east one gal yani c.connector connecting.said at |e.
said f5igoga4 i i ERLRLRRRE BECZsaoaRgS fehraif &rdBhpg R by o
third @&Bkfena according to any of clainms 3 to 7, and wherein
said first, second and third di stances are selected to
achi evesafelIst.egconanth i fislensss hying sedested ocadioyr fegired
. . rdi.ng to any of the precedin
““ngPgﬁﬁégﬂgﬁgﬁaﬁgﬁ%g §§1d feedyplate cogprises g
capaci saidefeéd priteppmtlingl hdudtiveamtdecapacitive epupling foo featyng
. o[?ﬁt he p%ﬁcedi ng cl ains, and wherein said feed
said af lsAfQmE THIIMG LR r om a feed contact pad which is
electrically insulated fromsaid ground plane. 11. An
antenna according to any of the preceding clains, and
7.  wher ei rsah@nad acemdingotve chaali Gitandgaled exmprising dtoleasidone

with at | east agne slot. 12. .antenna accot di n
salvalieofecir o ptestig g dcieat Rke FRiITRRBTEh o eatng Blagy
one gal vani ¢ connector extends froma ground contact

pad which is galvanically connected to said ground_
8. pl ane. An antenna according to any of claims 3 to 7, and wherein said first,

second and third distances are selected to achieve desired impedance matching of said

feed plate.

9. An antenna according to any of the preceding claims, and wherein said

feed plate comprises a capacitive feed plate.

10. An antenna according to any of the preceding claims, and wherein said
feed connection extends from a feed contact pad which is electrically insulated from

said ground plane.

11. An antenna according to any of the preceding claims, and wherein said at

least one radiating element is formed with at least one slot.
12. An antenna according to any of the preceding claims, and wherein said at

least one galvanic connector extends from a ground contact pad which is galvanically

connected to said ground plane.
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