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However, ringing/aperture clutter results in just such
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excessive attenuation of received/transmitted signal energy.
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25  Summary of the Invention

The present invention aims to provide an antenna for use in UWB applications, with a

general objective to overcome or at least ameliorate the above problems.

In general terms, the invention provides a laminar antenna for use in ultra-wideband
30 communications, the antenna being substantially laminar and comprising:
a first electrically conductive layer forming radiation means operable to form a

substantially omnidirectional profile;



The convergence of said two serration tips may be forned
at an angl e of between approximately 750 and 1050.
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radigatsi ng 30 el ement having a tapered shape with a narrow
end connected to a first end of said

The v-shaped notch may be extended into said radiating element with an apex angle less
20 than 90 degrees thereby substantially suppressing transverse signal modes of said

radiating element.

Preferably, said serrations are log-periodically distributed such that said radiating
element is operable over a wide bandwidth of signal frequencies without increasing size

25 of said radiating element.

Preferably, said serrations are formed to enable an enhanced rate of radiative energy

loss along said edge thereby reducing reflection signal travelling back along said edge.

30 Preferably, said serrations are formed such that each serration tips are formed by the

convergence of two serration edges.



transm ssion |line, and two opposing edges of said
radi ati ng el enent contiguous to said transm ssion |ine,
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I n lﬂeffef‘%%yhfaﬁd él&gﬁ%wﬁﬁem%gﬁﬁt there is provided an
ant enna use in ultra eband
Preferably, said transmission line has a second end connected to a signal feed point

20 supplying input signal therefrom.

Preferably, said signal feed point is located between said transmission line and said

ground element.

25 In a further independent aspect there is provided an antenna printed on a first dielectric
substrate comprising a radiating element and a transmission line printed on a front
surface of a first dielectric substrate, a ground element printed on a back surface of said
first dielectric substrate, and an RF shield superimposed on said front surface of said
first dielectric substrate and separated by a second dielectric substrate, said radiating

30 element having a tapered shape with a narrow end connected to a first end of said
transmission line, and two opposing edges of said radiating element contiguous to said
transmission line, said radiating element further having a v-shaped notch distal from

said first end of said transmission line wherein a broader end of said v-shaped notch



conmuni cations, the antenna conprising: a |am nar
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20  Preferably, said transmission line has a second end connected to a signal feed point

supplying input signal therefrom.

In another embodiment of the above aspects, said radiating element may be operable to
form a substantially unidirectional profile when said antenna is deployed in close

25 proximity to a second ground plane.

In a further independent aspect there is provided an antenna for use in ultra wideband
communications, the antenna comprising: a laminar dielectric substrate, defining first
and second opposing planar surfaces and a connection point for establishing electrical
30 connection with the antenna, a transmission element formed on said first planar surface,
the transmission element comprising a radiating element and a transmission line
providing electrical connection between the radiating element and the connection point,

the radiating element being substantially tapered towards a narrow end thereof
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The v-shaped notch may be extended into said radiating element with an apex angle less

than 90 degrees thereby substantially suppressing transverse signal modes of said

radiating element.



30 Preferably, said transm ssion Iine has a second end

connected to a signal feed point supplying input signa

t MO EPTYMB2 WD 2007/ 144382PCT/ EP2007/ 055842 9PEFEFEYAI55842

said signal feed point is |ocated between said

transm ssion line and saic grosnd elenment. In a further

i ndependent aspect there is provided a nethod or
manufacturing an antenna 5 printed on a first dielectric

substfeabs), @@mpplusah@g of ps%gé(tldﬂlls na@T: dog- @éﬂoatdfamg sﬁﬁ;%ﬁeé’lhbh ang @i

transmi.ssion |1 ne r|nte on a First surface of

subéfiafig gemgntyis a‘ﬁ’ﬁ’fa blej P&t agiviee éib"fli? idths %éltg’flaétféequ%lmg‘is ot

el eRgBisifthddigtbRAdRadRmQRENH f ace of said first

di el ectric substrate, and an RF shield superinposed on

$aid front surface of said first dielectric substrate and

sepatRtsd, R¥idapeeaANdr digliesd fid Grrstle th alnBble SA! hhanced rate of
radi ati ng el enent having a tapered shape 10 with a narrow

endadafiifseneied 1o apngiseidedgnidreishy sdreing reflaglmnssggnghtraviefliag back

and,;§ W, QRAsi ng edges of said radiating el enent

contlggous 0 said transm ssion line, said radiating

el enent further having a v-shaped notch distal fromsaid
ir - I.d. ] SSA | i pe 0

14 "B, SRR icht A TLER) Sl el SR L RARL B he

conbhgugase didweabmthtoppdsisng edges of said radiating

el enent thereby formng a two symetrical 15 | obes which

diverge with increasing distance fromsaid first end of

Sai MefefaBRS Wi G Siation tipie foraad di MpPgsionget@d@e ° ahd s@i°d

radi ating clenent further having a plurality of

serrations along its length thereby form ng a sl ow wave

15t IueetbE), §4d sclabfiRl e PHaPRPGBH thABcH IRl &HB8Sof Bbkessive
Preferably, said ground element is generally 'I' shaped

andeg iy grealogipenehie!nagerbpharalq elsaihcosegogd %a@%,easwns

apahp }esfaéc@m SRERsi O REh(i s hhd Jo%g%tqs&edeeh%maﬁo alueag its

top side arns. Preferably, said plurality of slots is
parallel to said transm ssion 25 Preferably, said ground

el I

cormecr e S et M aRRpI BRecktoe SHFEHY R teapy sueh ha

2geconds tHe eme@*tlmrage &iibsethatalong @ hgamdemgsthmgldthﬁ mashiasing clement

200 i BB Bp b ) Dy Sy R et o chement. YO

Preferably, said ground element has a plurality of slots spaced apart from each other at

irregular intervals along two longitudinal edges thereby suppressing resonance of said
25 radiating element, said longitudinal edges of said ground plane being parallel to said

transmission line.

Preferably, said plurality of slots have different lengths.

30 Preferably, said transmission line has a second end connected to a signal feed point

supplying input signal therefrom.



Preferably, said transm ssion |ine has a second end
connected to a signal feed point supplying input signal

t P EPYUMS25 Brief description of the Draw ng8CT/EP2007/055842
Enbodi nents of the present invention will now be
described wth reference to the acconpanyi ng draw ngs,

wher ej n: . Fi.gu shows a pl ane view of a front .
surraERbl saf Séﬁﬁl@@ﬁﬁi PP &% koa?taéﬁe%vew pHd drapgnpigyony gne and saic
embedin®Mmet. the present invention; Figure 2 shows a

pl ane view of a back surface of an antenna in accordance
wth a first enbodi nent of the present invention; 15

Fi ngraqu%he?ri‘lﬂiéﬁerfﬂel%iag&cyﬂhgﬁé/iQ%ro@iﬁe@E‘Bﬁﬂa@_@ of MaABEAESANG ntenn:
with a first enbodi nent of the present invention; Figure

4 ghties @ pifisndiolicaiy IPstEd pamrisyg; prerilingf a gdiagng elemant #nd o
ac Ct%grﬁﬂggn Whk NhrRicCGP R0, &TRRAEIBRL &%stﬁ&%ll?r}ﬁaﬁﬁptﬁ&st dielectric

invention; 20 Figure 5 shows a plane view of ‘a back
sursubgiateoh genind plcenniprintedan coreead serfaieoh sad et distictric substrate,

e!'%%ﬁ iaﬁ‘%'%tshgfd LPE RS RSEN sab IHEREH e of said ﬁﬂs@éﬁél@ctﬁc g;l%%’%@ﬁe fnd
side view of an antenna I n accordance W th a secon
enrepkirstechby ofec@d diblectpr egsitte.i sadendidtong;cldhieguhaying asthigans] shape

R e e R B e U A

11 ddgguoes®d shibmmgaclsnae cuntesvonf toasnidtmegmigfionahite saigsradinting
accordance . wit h.an enbodi nent .0 he present .invention;. .
e RNl Dy PARERS FEE 0plL O RS g LEEE aBihgsion
Wi titheavHeftiint €b@ade dhdrefsaidof-shapddn@tqpriasiagtwe sppekihg emds contiguous
Fiqgure 11 shows, a si.de. view of an antenna. i n accordance. .
i 1R SEHPPE L RABAORSHE HF e Bral Do) TOHEE 6o Symmetrica

15 lobes which diverge with increasing distance from said first end of said transmission
line, said opposing edges of said radiating element further having a plurality of
serrations along its length thereby forming a slow wave structure for signals

propagating along said edges.

20 Preferably, said ground element is generally ‘I’ shaped and said ground element has a
plurality of slots spaced apart from each other at irregular intervals along its top side

arms.

Preferably, said plurality of slots is parallel to said transmission line.

25
Preferably, said ground element has a plurality of vias that electrically connects said
ground element through said first and second dielectric substrate to said RF shield

thereby further reducing ringing of said radiating element.

30 Preferably, said RF shield is generally ‘T” shaped resembling a top portion of said I’

shaped ground element.



10 Detail ed Description The present invention will be
described in further detail on the basis of the attached
dWAAEHE43835 I n the foll owing description, a RuFBBOHRS842
specific details are presented in order to provide a

t hor ough under st andi ng of enbodi nents of the present

invention. It will. be rent, however, to erson .

S KITF BEE0 R SHR 4 aEisT Y REsc “eBBL FF] Erat'al f b riegd Fied poin
be sapplhoyacut 9gii aetdicom. t he present invention. 20 Figures
1 to 3 show different views of a planar antenm 10

produced on a dielectric substrate 14 netallised on both
its faces. The planar antenna is capabl e of being

utilised in transm ssion and reception. Figure 1 shows a

P r dicl descripliqn Githe M@wWHIZanar ant enna 10 conprising a
radigldditder®d SRR préRnd Zv@Rbnaw il £EODEdeRerb8@ith! R&rdRe to the
printed on the dielectric substrate 14. The microstrip

f eegcdnnsaying dradngs, w¥hqjeinl f eed point 15 to provi de (and

to receive) signal to and fromthe radiating cl enent.

The opposing end of the signal feed point of the

m diigse i ishowweeplahd viewiof adonhecfedofan antrang M acaeiidartce mdth a first
l e . jating element 12 is shaped as a

1§eéﬁgﬁ?mﬁéa?ﬂgg?%ﬁﬂggﬁ%gg sl ant edges 21 which diverge

outwardly froman apex 16 of the segnent. WO

20 i/u]fdé% gv'x?sc.;lr / 1'535«32 9107/09%%%&25& aCJ 5‘ . antélr\ﬁ)engg nozﬁzg(grfisrlcg‘r\]x;ith a first

edge% 2 |ver5e Wt I Ncreasing di stance from fie

m cihostinigpt éfakdpreseneintGtisuich t hat the radi ati ng el enent

12 tapers outwardly fromthe feed line 19. The radiating

cl enment 12 possesses two di stal peripheral edges (11 and

14 3)Fighie eRhévespeias ieelof abanegea ih hecotdnes wah a Givdt emboditneatndshe

of the two opposed slant edges 21 and 5 formthe curved

ouﬂ%ﬁﬁﬂ§?“ﬁ§g£pheries of the radiating el ement 12. The

radi ati ng el enent 12 has two correspondi ng series of

serrations 17 each fornmed wthin a respective one %%,the
t wd 18P dsBEWE |dapttnce g ! 2 froptupacsepl 4y fienafin gogprdaape with a

Serde&shd @mbs @At dramsprisenifiRVdXBEh; DY a pair of successive
2Slngular (tapering) notches 18

Figure 5 shows a plane view of a back surface of an antenna in accordance with a

second embodiment of the present invention;

Figure 6 shows a side view of an antenna in accordance with a second embodiment of

25  the present invention;

Figure 7 shows a side view of an antenna in accordance with an embodiment of the

present invention;

30 Figure 8 shows a plane view of an array of antennas in accordance with an embodiment

of the present invention;



10 which extend into the radiating element 12 fromthe
respective slant edge 21. Each tapering notch has notch
edGEOUHHBA converge to termnate within the PQHERDHSS42
el ement 12 at a right-angled apex 18. Each such son: anon,
and the series of serrations 1 collectively, present a

sl qw e, 15 structure to a sjgnal t|n | on
o1 TR 5o £ e St tap iy BN PabiBo it S PuRahrbden
f orgreik ésemdnidagosl ant edge 21 of the radiating el enent
12 is provided wth a nmeander which sl ows down the
progress of a signal wave travelling along the slant edge
21 Flgﬁhb $0 kSowdChpI8VEH R BT 60 BSEAAIIN bOGrdahe Sitlg A &lirdNavR dinfent of
ress along the | onger neandering slant edge rather
dhe R165Bt BY#e88; directly al ong a shorter linear slant
edge. 20 As a result, the radiating elenent is operable
over a wide bandwi dth of signal frequencies w thout
i ndrigasil hgharrea pHY gicwat! ayj angenps int dreordefisie atifhng thend eybediniept of
Th the slant edge 21 are shaped such that
thghggﬁagf%ﬁm%$'the antenna is mnimsed thereby reducing
aperture clutter by reducing the relative nagnitude of a
5 signal reaching the term nal (open circuit) end of the
sl ant edge 21 where signal reflection tends to occur,
t hiBethleid hgsdripgosour ce aperture clutter. The Qfactor of
f‘ ggﬁ[h%ﬁ)%s?rtglt 121 g 1|org I’n‘gvle?? bel escrl%ecg 51 uV\Ber detalf S & % % roq){hethtached
200ﬂﬁﬁ£ﬂ$82PCT/EP2007/055842 13 sensitively dependent
upon the rate of |1 oss of energy fromthe signal during
propagati or along the slant edge. By suitably shaping t he
1sredandrs SolRkvidd @esstipwnnavieinder ot specic ddugdls pir€peRénted in order to
|nvent|on may enhance the rate of radiative ener g
of RPEIDE BPEyah AT Erying ofagofimepisge dRsEse) BNg' He?t will be
s| apbaredgRoWREN, @DY pEesHIGHNG iapkRy drtithat Gikdst dpedific 5etalls need not be
Successive serrations of each series of serrations are
shaBalPyes 19 rietisadls e’ penid ative to the preceding
serrations in a |l og-period manner. Thus, the serrations
in a given series have a conmmon shape. In this exanple

20 hdigwearbrio SHfhpe diderantsieve ofit Platiyedican? f APFUHCestl eha digdectric
t a&ﬁsgtﬂa& ﬁqg&mseato%@m& QM RaRP e 1§ HBati@8H B NGilised

el ement
in transmlssmn and reception.

Figure 1 shows a front surface of the planar antenna 10 comprising a radiating element
25 12 and a microstrip feed line 19 printed on the dielectric substrate 14. The microstrip
feed line 19 has a signal feed point 15 to provide (and to receive) signal to and from the

radiating element.

The opposing end of the signal feed point of the microstrip feed line is connected to the
30 radiating element 12. The radiating element 12 is shaped as a segment having two

opposed slant edges 21, which diverge outwardly from an apex 16 of the segment.



10 predeterm ned angl es and converging at increasing

di stance fromthe body of the radiating elenent 12 to a
t OROPAN4432 ght - angul ar serration tip or apex TGI/ER007/055842
successive serration in a given series of serrations 17
possess two taperi ng edges whi h each extend fromthe

bo of the r atl ment 12 at the sane . .
oy ebstop PRt 5 GRS S8 CH CHts Y as RBECcofoT e Rifguyip
of fedelifr BcLeh Nt &@rracaaﬂncgns 1@fent he ta%@ffsioaﬁ)varcﬁ? Groad §0 feed line 19.
converge at a right angular serration apex 18. The ratio

of ?h‘?eraﬂléwgﬁ REMGR! %éoﬁsﬁ\%est %’(‘f)oefi’isﬁb pé?:ﬁj@éal c?figeénglﬁnf}e’r?’) Whmh

sertabiRRly 5ridgh AcmiYal dulenSs balsl M twd JpPp6scaAMBt &REd 86 and

since all serrations in a given series share the sane

Yerfermathe shape outpigstRFIphedise ot e rditipepiewantd 2scal i ng, the

| engt hs thensel ves increase by a predeterm ned scaling

val ue such 20 that the ratio of a serration edge |ength

of Tegpdiatingsdemeiti lgnhaarigo icheespondies paige ioh gereadiges | emgphhfoghed

{,or t [

¢t S FER e DRG DR3P Wierh FARSBR A TR iven
Fu mtﬂn@rmeeratlmch fsrefredets' ofbaig e satdesns dgulas (tapmgge@iches 18
u t b h

13’ %ml%glt?nd 'g) S}% r?rd}e%t g ?&%{\%gqg afgx?n ﬁ\% Je%%?twe %é ?1 Each

t heaﬁeongltnomh s nd’teh séges avhion comergase tdnmg}a{@ewnlmdl mal rh@aatmg

{e%qunt ers sl ccesg% ve serrations of a given

serl S The A ESuftEs the ratio of the aforesaid

dlstance as between tmo nelghbouring (successi ve)

ser t| ons, g C? nsttant geterm ned ra lé)

val 8 é‘l‘F&rséHatb‘i}‘ b tf&?&ﬁesn HBb‘t!i‘Fu BEVEY] BRI $ryw-wave

1? ocahitomr t@;a disnl g@pﬁ@hg@ ﬁlfoﬁ@%‘hebﬁariﬁ@d%‘eoﬂlﬁl deedhily othbeldiheave
ocatlono t apex 1 the tip of the sention in

quest§iai, fomesd ai%v&ﬁbfr damtygdieotos) b RIBSRET PR 0G5 D583 M &

Th Qneﬁil)@erﬂ &ﬂn@i&ﬁ(ﬁ&%W&Qh@;ﬁrﬁé&%ﬂﬁh @@ﬁﬁ whve Erﬁ%ﬂ‘lﬁhg@l@@&h@ﬂant edge
printed on a back surface of thc planar antenna 10 as

shadn ThHs B gehieved by spongradps ths Q8] givane aesithalonaiten langer
camh@er% sPREERE rNBerQNAT to Proprde dp&ﬂg\é«o@lg R, shgné@ '11§§dr@gmta&%e

i npedance effects of the associ ated net wor ks nust be
2@onA§| deticadt, ftho rrdipfimRECIOMeN 6 eivgeable pedrsperitde andypdth of signal
g hRE WiRYE kL0l IRGHYSE O BInEARIES; ABflafi§S] SLOT s
|s effective only I1f The chokes are effectlvely an open
circuit with nc resonances, and if the conbinations of

G G LSRN 314, 3800 SRR O Y e

gr omnuinlpﬂdanherel?y? rqﬂonrpg iapagira clokter rqdycmg thel I@tasivaﬁﬂaamimdg of a
T

2 SR L PRRSE Ry 108, FLSUFR 4808 s g

S paemtnéﬁ amieacbecot, e batngithe egudearpeitme elwiat.s Thb - fahuos of the
conf j.qur aje he slots arc essentially series

mdﬁdé%g\%c en{eﬁta PEHEY*Bn as RF choke to attenuate any
unwant ed 15si gnal s.

stored energy
Q factor «

rate of energy loss
30
Thus, the relative magnitude of a signal reaching the terminal outer edge of the slant

edge (i.e. relative to the magnitude of that signal at the beginning of the slant edge) is



Figures 4 to 6 show different views of an alternative

pl anar ant enna configuration 50 according to the present
| MBI TUM82ZAs shown in Figure 4, the struct ur BCHRRR007/055842
functional features of the radiating elenment 54 are
substantially the same as the rorresponding 20 features

of the.radiati element. 12 il strated in Fiqure 1.
SR GBS b NG Tt 1P L isn o™ PRerei Sunee peatator
61 digngthd ilem%ﬁge.fmp Bitabl sEQMd @b hRhhdfs Gfthd 6w ¥t BGucture, the

pl ane 27 . shown in ]ﬁgure 1. The round Iane 61 has an |
" 1" PrEREp BYH SR PYUFEEPnthe THE et Ui IEee ese Kat f FepupBkEatne

al ofighat Lt ﬁr@@eé&@@zﬁbnﬁﬂhé@aﬁfedg&héxjeﬁy rebucispRes graund

| ane. The functional features of the slots 62 in Figure
are the sane as the functional features of the slots 25

ShoycdsQlvELGMliBnsZor chelfseribNEYscfritisnk | 'af%"‘sh@ﬁedata nﬁgeag@fﬁks@ze eRtive
addition, the antenna 50 in Figure 4 to al so incl udes

an REcgtizcsfling SETaRRCR ajleg-pestod mesenerb dlres, ﬁhﬁeﬁeﬁﬁtm@m & gipen series
f t
quvé b BSmmbn S};EIPQ Bﬁhﬁ:@x% el &Hﬁ&%ﬂﬁ&ﬂﬁg s{régﬂ eé@%{ Je?rﬁ@on

a second dielectric substrate 66. T
| omathem@rﬁaneheg tedgessentdnding  Bomi the dlod tofi thalrhdiatognrenedl 2 at

18\” t %JCH??II]Q)%@ l‘éﬂ%le? la ﬁ%oﬁ;e %{%%H%re%& %&%‘icg ¥g OQTE elt %&%}5 %f the

extend tHhrou Sstrate
WOraﬁ&ﬂgxﬂm&®2HUﬁMEﬁzﬁmﬂh@@&&g@amﬁnmhsnaHUQpﬂa§3
illustrated in Figures 1 to 6 and Figures 10 and 11 are
"omi-directional” being unlimted in their azinutha
d I rAectdcessivefserraittinaini 0 pivenl kerltasf Beeniochoungotdaat twoh@apekdh@ edges

0od ti,on.beammM dt h, exte d from abqut .
et S i R PoudPrBE PR BeREh SR LRt Brdr brmiped
IS)f dnhples gy cagind ipleafet of Theedypd @fﬂhﬁpﬂ‘e@dﬂi@ts@ﬁratm&’ﬂ’ﬂf -theEserles and also
di rectional |l y. about us eonetrlgg Xi g%;n h f
pol AP YS&t f‘to‘h Tighl HEule SETRKCR HPFY e@’r‘?ert“f"? Q4 |they i“%t s of the two
Fi gbffcBifg édehonenyt diGenSde@@ioni i€WaRld BN LAIE il e saRO¥eics since

pl anar antennas (10 or 50) being arranged with a second
gr SInETBIAREN 8581 Ay S Sli*aﬁ%t@tﬁaﬁ*&taﬁ%alaﬂlam uREYF Girafiue to log-

f eqlcHb®S s@fing, the lengths themselves increase by a predetermined scaling value such
20 that the ratio of a serration edge length of a given serration and the corresponding edge
length of the succeeding serration has a constant predetermining ratio value shared by

all such neighbouring serrations.

Furthermore, each series of serrations 17 is arranged such that the distance between the
25 location of the apex 16 of the segment of the radiating element 12 and the location of
the serration increase log-periodically as one encounters successive serrations of a given
series. The result is that the ratio of the aforesaid distance, as between two
neighbouring (successive) serrations, is equal to a constant predetermined ratio value
shared by all such neighbouring serrations. The location of the serration may be
30 considered to be the location of the apex 18 of the tip of the serration in question, for

example.



10 the radiating elenment 81 are substantially the same as
the corresponding features of the radiating el enent 12
aM® BA/}4#8strated in Figure 3 and 6 respecti VelFP20GH55842
second ground plane 85 joins the edge 87 contiguous to
t he ground pl ane 84 integral tDLthe antenna structure 80

BT AR P ST RS ek VBB RS L Yor i

pl afignak sntbiadeds asowa i6Ofgner2.86 at an angle 15 of 90 in
the present exanple. The second ground plane essentially
functions as a reflector such that the antenna is

uni @i Jr@&tih ARakbn andnteat RhieS iAcdpabIerdf toerafind B&r Sl WiaIbaM@MEth.
into the space away _from the second ground pl ane. The

pertinsswid|impeapee ¢fffstsf thagspaciasgdee dptatoeksinest Apengidered from

desgrkpedmansene %%rsﬁ@ﬂv@' Be RRinkAcREFANESY t}ﬁﬁxs@opkﬁQ%kes and
ant enna ar ra Fi gure 8 shows the antenna structure 92

bei tagstersr ngfegtiven oaly Hr thaychebesy areaciéestitn @r eRAd Ciptuain@ith ne
91. refo'n%e?san&Qf IR &%bﬁﬁﬁ%sdéff IL&{C%EC \ﬂas?é{\ﬁlcg and@Qapacitance do not

al ternative planar antenna configuration 100 according to
t helirpit s @hifity ofilentiicon to rasposih brgad bandFi gure 10, the

tructure and functional 25 features of the radiating

cl ement 102 are substantially the sane as the

c or'frespondipigef2Zatompeses of pletabtyredidiotet 2ngjored enteot lodgtudmel &liges
IF! L’%if teli'ﬁeoglo? alo%gJ{ 1&g g’?gtrﬁgm%lefp ? E%hevea?#fereA? 16?%%%6 and are
fommm&dGMMﬁhmdsaﬂErsmnﬁqmﬁwaswhhe r&dﬂaﬁwmgkﬁhmnmnmebmﬁsam

The Iane 1 ar.ated, m 30 transm ssi

1 e BYRGe E blsr Fol FERhSh Shytt APE B APHRE 35h Hvanicd
1ar odidist he perineter 121 of said transmission line 109

and feed point 105 thereby form ng a copl anar wavegui de
structure. The ground plane 117 conprises a plurality of

sl atisurdslh @b QRGw idifFeréd@idv@ngi dh Udteinaliveeslges adidSha cbh8gshi@inss0
115 al ong the | ongitudinal edges 118 have

Zowfqg{@g@ﬁ@l@[@pﬁg@wg% gAs s@n in Figure 4, the \sqlr)ucture and functional

features of the radiating element 54 are substantially the same as the corresponding

20 features of the radiating element 12 illustrated in Figure 1.

As shown in Figure 5, the configuration of the ground plane 61 is different from the
configuration of the ground plane 27 shown in Figure 1. The ground plane 61 has an
“I” shaped configuration. The RF chokes are distributed along the top upper arms of

25  the “I” shaped ground plane. The functional features of the slots 62 in Figure 5 are the
same as the functional features of the slots 25 shown in Figure 2, i.e. they function as an
RF choke. In addition, the antenna 50 in Figure 4 to 6 also includes an RF shield 53
which is located above the microstrip feed line 52. The RF shield is printed on a front
surface of a second dielectric substrate 66. The RF shield 53 located on the top surface

30 s electrically connected with the ground plane 61 through a plurality of vias 65 which
extend through the substrate 51 and substrate 66.



different lengths 116 and are spaced from each other at
irregular intervals. The functional features of the slots
1O N HitFere 10 are the sanme as the functi onBFT/ERAPYISEY2
of the slots 25 shown in Figure 2, i.e. they function as
an R F choke to attenuate any gnwanted signals. 5 This
i guration has an_advant age that al| the ..
ot PR JRsd o1 Fistreon ofas ietheeo i t haSdpunisdiseiina
s uhb%tng ahBmitddlinShét hAMBthsIUi @t JTRAIMI 06 O BEHIﬁOlﬁIQiHh&thE&: 140
associ at ed circuitry to be nounted on the opposin

surdeges, ( Wﬂ%hel?veﬂeaw%w&lr Pyends dom 2oyt — WSF*@ abgylg*8o

ap Rbeal | @ARe thOnd BeSitiod e 1Ry 8R4 pldAY eNTHieOterf@ radiates omni-
exanpl e, as shown in the above enbodi nents, may provide

%m difFetiogalyi thoubiheroranBy! eliedevivgadner ipglaripasign seincident with its

%ﬁu se&lhvgLxtor applications in short range
nications and/ or positioning systens. The invention
nay be inplenmented in the formof a nonopol e antenna
th t
%qe%na 72%?1}5%8&}16%%6 \J_f,%é Qpﬁ?/ eo';l]lg gf glg ggér r})la]’lgrt %Mtt asI g@ or 5(3? being
i nmemtged rvithra mqucgrounti:plaeﬂﬁ@dAgan,tthhaletmandrfpmﬁmﬂtfeatures of
1(5) enhefradla ggmgrg 83 Y ];J slu%f_igrﬁ aL}é thséns%rlnle a£ e chc'r?s gf?di? {%g{u¥e§%|f the
Bnscelver' t'héror e, nonopo & antennas
St rrathzttmgeﬂemm 0@dmd@4t blugthedpndsgnt 3i mde@iréspmiiveiyj t Bhe2@cond
first aspect, .dis decade of band ,
et e B e TR RERET R S u TG o e
hawetefnel afucied §0 andld arphysi ©adxtent Eebstéﬁhell)apetrpmaﬁlarly from the
|IIustrated|n Fi to 6

P BRI BOF AGOUREHI A% TS t SoriaEha) o e

16l et o uRf preqdi atdnPle. IThe Ra&Snd i Qund ddratialtyninddtds 25
deé)r ees (10 IéfB) el evati on %eaml}vl hne%;l}dehnds frl?)r%hagoutSGOa

dedeltsstor tsechathaiythe eoteaeagrseasdlfeéqlwl g radiaten e HaeTity ofnthepignal

thewa%mﬁkeeﬁ&eewamenm@s@@andsg&wewﬁe of the antenna is
al so easy to manufacture in large vol unes. Furthernore,

the associ ated el ectronics conponents of a PCMCI A PC card

Car’l“h??)er%gn 'slgﬁé)(f &%?ES (\imﬁ éx@ﬁat@ %'Ee?]b%vpﬁegcg?e% zﬁﬁenh%eﬁan also be

pana structure of the anhtenna IS IS SO use
20t herngep paisi aplanayresfenas peay. aFlgyre §shaws dnrrasnnh sirucéure 92 belng

I nt S%n d?n an %rra?ftaﬁg\geea CZ){H?IJ(I)O?I Cé;]&ﬂlg >g)lanég It will be

appre “ate nar in the art that
the i nvention can be enbodi ed in ot her specifi c forns

10ut 5; L E om t.he sent racter
harabr PRRTLAERERR o6 ShalandhaPRERTL b AT 0o
consddi@ngc the pebdnt i@spent s\stshowein Flgmno,eme ytmcemdambmncnonal
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features of the radiating element 12 and 54 illustrated in Figure 3 and 6 respectively.

As shown in Figure 10, the ground plane 117 of the antenna 100 is formed on the same
surface as the radiating element 102. The ground plane 117 is separated from
30 transmission line 109 and the feed point 105 by the substrate 104 around the perimeter
121 of said transmission line 109 and feed point 105 thereby forming a coplanar
waveguide structure. The ground plane 117 comprises a pluraiity of siots 115 along its

two longitudinal edges 118. The slots 115 along the longitudinal edges 118 have



5 appended cl ainms rather than the foregoing description,
and all changes which cone within the neani ng and range

oYU/ #4I%&nt s thereof are intended to be enmbPQEERP007/055842
therein. 18 CLAMS: 1. An antenna for use in ultra

vvi deband communi cations, the gntenna conprising: 5a

| am nar dielectric substrate, defining first and .second
oppbLsRY snethar 1 e R SPUAY T ST ETFOAL BB“IgHEf figprvals. - The

est@iliofdli gurst 8ChE kioal 116 PRGE PNarWiHebahBas et @ilidnal Features
transm ssion el enent forned on said flrstﬁglanar sur f ace,

t heoftthaflgigiZSsenn éf st 2.dendiey diisgon 2t auRAthAke ©1 disapte any

and,@ahkateplissi on 10 line providing electrica
connecti on between the radiating el enent and the

&onnection point, the radiating el enent being
subgtantis - I ds fatnayr her.
R e e A U R
endutfiver elofhe haslkatge farstretd t Has ellpwa seifidss tragunk gbiyponents for the
v-sh | A S i i
i CREPREASRLy L PREPL B Dpdeh AR Ok KB ot
| i rfe; POMCEA RCaatdeappdagisnsof sad- robes have formnmed therein
l@ plurality of serrations to inhibit propagation of

i gnal waves at said outer edges; and a ground el enent
f orTmeel the psaed isenond Pt amarpls us fshoey it the Gpoundbelieoes)tmay

bei ) ted, t [ tion. poi ovid o
o G B0T5t it ton Rl s RGP Piallse el G gpgprications
when ehért Saigd @nowuttagbenidior Nasitianipg Wyabmd. y Tof isVedtisSn may be

spaced apart from each other at irregul ar .int I I
"t STplgBITIBAG! INGdTHED HBgRRDO LB, ST h PRAL S Bl A

19f st Wl GhOMRACLIBLIENE Mhe a@hrd abd¥adih@ Agint Yetséh@invegRsn ahy of its
sai d ground el enent bei ng Paral]el to.said transm ssion
| i rpgbodignent has the important benefit of being sufficiently small for use as a portable

impulse transceiver.

Furthermore, monopole antennas structured according to the present invention in its
20 first aspect display up to a decade of bandwidth, have reduced aperture clutter with

moderate signal loss and have relatively small physical size.

The antennas illustrated in Figures 1 to 3 and Figures 4 to 6 are “omni-directional”
being unlimited in their azimuthal direction of radiation. It has been found that the 140
25 degrees (10 dB) elevation beamwidth extends from about —60 degrees to about +80

degrees relative to the position of the ground plane.

The planar structure of the antenna is also easy to manufacture in large volumes.
Furthermore, the associated electronics components of a PCMCIA PC card can be
30 incorporated on the same substrate as the planar structure of the antenna. This is also
useful in other applications, especially for antennas that are integrated on a user’s

clothing.



2. An antenna in accordance with claim1, wherein said
v-shaped notch extends into said radiating elenment with
aW a9e%1441¥gl e | ess than 90 degrees thereby suBSTEPRAWAISF8)2
suppressi ng transverse signal nodes of said radiating

el ement. 303. An antenna I n accordance with any preceding

claim._ wherein s err ns a per i odi ca

i 3 PGPt b PP Aty EThe B GRefe: 1 TBisdibFw b

OV &imtR et Aeothangwdi Gt foraé wah@n abpahr@qt@ncmepumi &yeditial character

|ncrea5|ng size of said radiating e|enent. & 4. 5
thergpfg The presently disclosed embodiments are therefore consi ered in all respects to
be illustrative and not restrictive. The scope of the invention is indicated by the

5 appended claims rather than the foregoing description, and all changes which come

within the meaning and range of equivalents thereof are intended to be embraced

therein.
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CLAIMS:

1. An antenna for use in ulira wideband communications, the antenna
comprising;

a laminar dielectric substrate, defining first and second opposing planar
surfaces and a connection point for establishing electrical connection
with the antenna;
a transmission element formed on said first planar surface, the
transmission element comprising a radiating element and a transmission
line providing electrical connection between the radiating element and
the connection point, the radiating element being substantially tapered
towards a narrow end thereof connected with the transmission line, the
distal, wider end thereof having formed therein a substantially v-shaped
notch thereby defining two lobes which diverge with increasing distance
from said transmission Tine, wherein outer edges of said Iobes have
formed therein a plurality of serrations to inhibit propagation of signal
waves at said outer edges; and
a ground clement formed on said second planar surface, the ground
clement being connected fo said connection point to provide a ground
plane in respect of said radiating element, wherein said ground element
has a plurality of slots spaced apart from each other at irregular intervals
along its two longitudinal edges thereby suppressing resonance of said
ground element, said two longitudinal edges of said ground element

being parallel to said transmission line.

2. An antenna in accordance with claim 1, wherein said v-shaped notch extends
mto said radiating element with an apex angle less than 90 degrees thereby

substantially suppressing transverse signal modes of said radiating clement.

3. An antenna in accordance with any preceding claim, wherein said serrations
are log-periodically distributed such that said radiating element is operable
over a wide bandwidth of signal frequencies without increasing size of said

radiating element.



An antenna in accordance with any preceding claim
wherein said serrations are forned to enable an enhanced
rate of radiative energy |oss along said edge thereby
reducing reflection signal travelling back al ong said
edge. An antenna in accordance wth any preceding claim
wherein said serrations are forgred such that each
serration tip is forrned by the convergence of two
serration edges. An antenna in accordance with claimb5,
wher ei A saih mnef:g&:ct&eaneé wiia bt I:trmdmgﬁlmat inmereﬁd;gﬂsseﬂr&mns

fornmed at an et we pr.ox

An antenna | nggg%(gfpd%ﬁ gaweﬁrﬁ“%eﬁ)fmﬁro& &?Wé e‘&?r%?’aﬁfs éllong said

wher ei n saiedgstbereiat iedrsgasiectitinstgnalatithpshacthalbdpashid edge.

correspondi ng di nensi ons of successive serrations

i ncrease | og-periodically whereby the ratio of said

corr es@ondiﬁmﬁmﬁ%m@nbwﬂfewmwﬁﬂg duicg e&a&ieimesaid serrations

serrations aﬁaﬁn&eg%ﬁ&ﬁﬂgt Ggﬂ'legﬁ'gtﬁ)gl %’nﬁggﬁ the conver en"ég of fwo

antenna in accordance W th any p ing V\ﬁ

sai d serr ats¢roation edgesai d opposi ng edges are arranged

symetrically such that one is the mrror inage of the

other along a Iine extending through the radiating

&P ement- fr v ange iy epaerdinse With daim @, whelelberideronvesgenet ¢fipaid

edges. An

whorei n sar i ST are REDa BrALHanthy T aii it FEREL RIS,

accordance &t h any preceding claim vvher ein said

transm ssion line has a second end connected to said

connection point supplying input signal therefrom An

ant enna i nAacontian eeconiandy withangple@edingdainj wheein daid serrations
nnecti on ; r ssion .

F:?ne and Sgllg %ﬁb&l‘bﬁ? dsluaf ﬁlgltec%nj&%%éﬁ%t?qyﬁl%\nsgonts 0?%0@%5?1\’8 serratlons

i n ul tra wingebedes-pwivdigallyoutcrebn die ratioef aaid eormapomdmpdmnmgls

a lamnar gl elghl it athokhlsfs hgeaﬁs&m&eiek&a&e@go §Rgond

opposi ng pl anar SsUrf aces and a Connect orn

establishing electrical connection wth the antenna; a

transrg, ssi @ afle&HBA hedREARdifMng BlebedidehimPHANAL s&dE@ons

t he
20 of said opposing edges are arranged symmetrically such that one is the

mirror image of the other along a line extending through the radiating

element from said transmission line and between said two edges.

25 9. An antenna in accordance with any preceding claim, wherein said slots have

different lengths,

10.  An antenna in accordance with any preceding claim, wherein said
transmission line has a second end connected to said comnection point

30 supplying input signal therefrom.

11. An anfenna in accordance with claim 10, wherein said connection point is

located between said transmission line and said ground element.



transm ssion el ement conprising a radiating elenment and a
transm ssion line providing electrical connection between
the radiating el enent and 10 the connection point, the
radi ati ng el enent being substantially tapered towards a
narrow end thereof connected wth the transm ssion |ine,
the distal, wider end thereof Baving fornmed therein a
substantially v-shaped notch thereby defining two | obes
whi ch diverge with increasing distance fromsaid
transniidsi obn |dnivepa Wbremed mn outre widtigels cafimssicaliohgbias dnsxe
| 5f or med trb%;ﬁ%hgh plurality- .of serrations to inhibit
propagati on of signal waves at said outer edges; a ground
el ement f or netllaonnas dictkcisic suistiatp| dafiming St fcecorklvppapingphdar
el‘jerrent bei NOs CAMIEGE eddcotnﬂecﬁgﬂ gmﬁtof'b? %&Eﬁlgﬁng%he@&mh connection
provide a ground plane In respect of sal
el ement; wher¥iththsantergr ound el ement 20 is gener aI ly "I
shaped and saj dgteuith AR EoRS éh R Btk [farfll SIS e
spaced apart fromeach other at irre ar 1 ntervals al’ong
its top side Ea0HBission element gorsprising @ rRdigng temehiednd @t trapgmission
substrate, delfderﬁr&ﬁdlhé‘ efebhrid ‘éorfn@éifoh 'Be%@@ﬁier}gd1mr@r@éine t and
surfaces; said third plapar_ surface being superinposed on
éal d 25first BF aﬁ’éﬁct@armﬁlééhe Hgtizg é@ﬁ%%ﬁmséu@raéﬁ@mtapered

formed on saigwheus hikrdh eRtbhersd bAtBted W8 EORGLEYE line, the
el enent bei ng,connected to said ground el ement to provid

an RF shi el d §i§iey Bpewf threod Biens PRRS g sl aoshap
An antenna i I‘hoﬁ!ﬁ&l&ﬁ‘&b@ﬁl@ﬁnﬂ\g twld 156y waRe dﬁferg@ |“ﬁﬂhﬁ§créagm§ Qisthribe
wherei n sai d groun eI enment G% % p) ur al | of vies that
el ectrical |y T8hAYE (oL Gr Bien ¢ RErBnITE Fso pifg frid Jbge have
fisrst and Se&&ﬁi&dltﬁdﬁhﬂarpndhl@ et fdimaors WD Slhitat Brop@ateal off signal
conducti ng el errent t% ebe\é further reduci ng ringi ng of
sai d radi ati ng &l Bighputer edges

a ground element formed on said second planar surface, the ground

element being connected to said connection point to provide a ground

plane in respect of said radiating element; wherein said ground element
20 is generally T' shaped and said ground element has a plurality of slots

spaced apart from each other at irregular intervals along its top side

arms;

a second laminar dielectric substrate, defining third and fourth opposing

planar surfaces; said third planar surface being superimposed on said
25 first planar surface; and .

a conductive element formed on said fourth planar surface, the

conductive element being connected to said ground element to provide

an RF shield in respect of said transmission line.

30
13.  An antenna in accordance with claim 12, wherein said slots are parallel to

said transmission line.



An antenna in accordance with any one of clainms 12 to 14,
wherein said conducting elenent is generally 'T" shaped
resenbling a top portion of said 'I' shaped ground

el enent. An antenna in accordance with claim 12, wherein
said transm ssion |ine has a second end connected to said
connection point supplying inpet signal therefrom An
antenna,in accaordance with any precedi.ng.claim wherein .
Said v 3 arth G g Attt S BB Sty 22 B 18 el i
subst ant i al grgund rledienteics iaghablitp phHibd thatvdieetricalist ebnast ed groing
depl oyed i t second gr.qund plane. A .
methotl of  1eiong Ve el ek & sBiopf il RpRs otaia
provi di ng aochdwiingaeledien theteby dugheb stduaing, riggdg of rsgidf fadiating
agd second eﬁ,ggg_i ng pl anar surfaces and a connection
point for establishing electrical connection with the
antenna; formng a transm ssion el ement on said first

pl anar  sur faCeenhlieh Ldcaa5HE: SSHHOH %nggrgfaingsofﬂj{o! 4 Wefin said
radi ating clenent and a transm s€ion Iine provi di ng

el ectri cal cesha@etalarnbieeamealyt Resheredireseinblénged toprpertiompfthaid
t he connecty: QkhpROLBind diddnf, 2di ating el ement bei ng
substantial ly tpapered towards a narrow end t hereof
dBnnected with the transnission line, the distal, wider

end t hey eofanh@awhnOinfedi®dod @1 @hifk B, wHRSh 3Rk h@ldnission line has
v-shaped notch thereby defining two | obes which diverge

Wi th i ncr eAseHRRd find (capRestet it F71d opneptioinRYRtsSIPPIIng j iyt signel
wher ei n outifefiegiges of said | obes have forned therein a
plurality of serrations to inhibit formation of slow
waves in said | obes; and 22 formng a ground el ement on
$8i d sECcoNAnpPhRRAY in SdckRE, witthéyPrasntl abeiTRhbeRhAGadiating
connected to sai.d conpection Int to provide a ground .
plane in rSEPEEs Blfer"’g’gq tg Horyp gl'?’?tﬁ‘ﬁ‘a Y&?l‘ﬂ’lﬁ?c,tlo%ll]é’iogl%w‘?ﬁisﬂd
ground el eamerna aksplayqdl it tlade proxigfty ©la@k®ns pacerhlapart from
each other at irregular intervals 5 along its two
| ongi tudi nal edges thereby suppressing resonance of said
gr ounds8el eAemdthodsdindkihpven dntdngi situckiorkadonpdigiag: of sai d

ound el enment in atallel to said transm ssion |ine.

. A net hod i%Y' énércgr%@}f’@% Cﬁﬁl?c % F@P?ﬁtﬁs&l}’\ﬂﬂéréﬁsh agéisﬂcond
v- shaped not obposixgeplasr 19ifades @di ol doaskcasr nginel fermaeshblishihg)
an apex angl gleLtgg,asr cénrﬁggiog%ﬁg%%ragtes t hereby substantially
suppressi ng transverse signal no *of said radiating
el ement. 20. folmimgt hotlatsmission odaient enwsdid frbtaplasar 1 Qurface, 1t8s
wherei n said [Eal.i re | og-peri.odically. sh d such
that said r aglﬁrg.nlﬁsg%)h gpﬁﬁ% nct%mP lgsqnogzaefag%ﬁneg %%%ér/m gn(g%&ﬁuﬁ 1sston
Bandwi dt h of lisd preuidingrebagtriesl cdoasectinnt brdwden i the radaghd gesén and

of said radi &%'c@%e@!i&%t; the radiating element being substantially tapered

towards a narrow end thereof connected with the transmission line, the

distal, wider end thereof having formed therein a substantially v-shaped
notch thereby defining two lobes which diverge with increasing distance
30 from said transmission line, wherein outer edges of said lobes have
formed therein a plurality of serrations to inhibit formation of slow

waves in said lobes; and



21. A nethod in accordance with clainms 18 to 20, wherein
said serrations are forned to enabl e an enhanced rate of
radi ati ve energy | oss along said edge 20t hereby reducing
reflection signal travelling back along said edge. 22. A
nmet hod in accordance with clains 18 to 21, wherein said
serrations are fornmed such thaiy each serration tips are
fornmed by the_.convergence of two serration edges. 25 23.
A et hodyi n aREBPEAngrauni dement Qpﬁf‘lgffc%ﬁéﬁlaé‘%f’%ﬁd the ground
conver gence oOdlemsant Geibyvdorsiedtéidol said dohi@tidd g:iﬁt% id®ta gGund

angl e of between .approxi pately. 750 and 105. 3024. A net hod
in accor danc\tgﬁeﬂetlﬂ ?‘%P%f ﬂgsgfga%(‘ﬁhnﬁf,le%%rw ‘i"rmssﬁdcﬂm““g%lemmt
serrations arkesshhpity sisiris dphat apor f@s peh dihegat GirdRAS intRsls

ot successive,ser.ratiqns.increase | og-periodicall .
\Mgwer eby the o n|gol[s‘o 05%?%“@5% eﬁgﬁé‘%ﬁﬁu@rﬁﬁﬁgf‘?ﬁﬂ‘zﬁuf’%dsa‘d
respect of sunoedsilangenseridatwoolosgitvdisalcaigsd afntaid ground element
predet erm ne [ 23 A nethod in accordance
with clains %g{r%g’%rgﬂ%{% edrnéeﬁn%mlgsé{fn "Serrations of said
opposi ng edges are arranged symmetrically such that one

is thegnrr i .ot he I .a_line extendin
through ¢ he. peaa Redlsh Rl Mh 18 AP R -PALRER e
&dhd bet weeinte sgidiradiabngeleroent with meepaxcingle lae ton da egeasithdeby
claim18 t ; ' iaﬁ' g : if f. 8

| engt hs. Agur?éttalrlfé)a\(fj@igl!inp?J gé(%%o aﬁ%ésgéw@?ﬂ ﬁl\gﬁﬁ/sq}g%&gfag{lahnsg ?L%netﬂ%
26, wherein said transnission line has a second end
connecioed KOnsAldinCRBREREL Rfin BRI 15UPR! Y¥hil BRUbnalA AL
therefrom A nethod in accordance with claim 7 ; Wherer n
sai d conneloeisrodiesly shaped push shat geith sadigtin elsmprt is operable over a

15 ansm ssi Qitel bA@wRIRA o8 Al Hal0 ho4R:&! FIET: ‘increasing size of said

radiating element.

21. A method in accordance with claims 18 to 20, wherein said serrations are
formed to enable an enhanced rate of radiative energy loss along said edge

20 thereby reducing reflection signal travelling back along said edge.

22, A method in accordance with claims 18 to 21, wherein said serrations are
formed such that each serration tips are formed by the convergence of two

serration edges.

25
23. A method in accordance with claim 22, wherein said convergence of said
two serration tips are formed at an angle of between approximately 75° and
105°.
30 24, A method in accordance with claims 18 to 23, wherein said serrations are

shaped such that corresponding dimensions of successive serrations increase
log-periodically whereby the ratio of said corresponding dimensions in

respect of successive serrations has constant predetermined ratio value.



A met hod of making an antenna structure, conprising:
providing a |am nar dielectric substrate, defining first
and second opposi ng planar surfaces and a connection
poi nt for establishing electrical connection with the
antenna; formng a transm ssion elenment on said first
pl anar surface, the transm ssiZh el enent conprising a
radi ati ng el enent and a transmi ssion |ine providing
el ectrical connection between the radiating el enent and
t he cofhect4 onthpdinrccorddnee wittdilais A tocddewhartin kxad sugrations of said
subst anti al : ereof . .
onnect ed WER Thaet ArerRed Spfin LS @b biEh AR ucec
end t her eofof Hpathry afopg rdide extendéigrihraughuths radlivting Blement from said
vsshaped noflitderERindiehial Ba buagbgbes which diverge
Wi th increasing distance fromsalid tFansm ssion |ine,
wherei n outer edges of said | obes have fornmed therein a
plurality of serrations to inhibit formation of slow
waves in said | obes;formng a ground el enent on said
second?Pl artamedigd i cwcordsRes githrimel fofre Rt Weareiy said st he
to said conmegdnt RAgtRNI Nt to provide a ground plane in
rsspect of said radiating elenent; wherein said 24
é ound elenent is generally 'l' shaped and said ground
el ement7. hagy aneftlodr @l hdeyrd@fce kil Snyd RACREMANS! b b4, OMEAL aid
other at irregul ar }ntervals along its top side arns;
5provi di ng trénsg‘éﬁ%’ﬁd CalAS rfa FeoaR F@%F?@E“%B’st“ﬁ‘étcé‘?nemon point
defi ni ng t bugptl it eigrdl fhe@pp@si ng pl anar surfaces; said
third planar surface being superinposed on said first
pl anar surface; and form ng a conductive el enent
oh saias. f our inbthpd anarcoslanct adh, cliife27¢ ameidhit daikecah@iBn boint is
bei ng connﬁ%hgg to saLg r ound ﬁ¥enﬁntdto @{qvid? 10an RF
shield in SasLogweP sud anspyssioe fipsed s7d Boned eleent o™ et hod
in accordance with denn 29, wherein said plurality of
slots j,s parallel ;to said transm ssion |ine. 31. A
et hoc? %in g‘c@eoﬂ?o é’rflglgkl\lﬂﬁ%mtéﬁngﬁs Yg: {8 e wher ei n sai d
ground el eneptovithig a phimaal didigetriaf substesie, t definingl 86t rand adedoyd
nnect said d hrough said firs nd cond
%gninar di el & (gﬁ %%%gtra %ét%ﬁsgi%m%%ﬂgﬁéPF%g%%ﬁa%@ﬁ&ng
t her eby f urt kleetrires dorgicsipn mith dfiergtenfa; sai d radi ati ng
el enent. 32. od, i1 0 e W I | ai 29 to 3
wherein saidﬁ?gﬁgigtﬁﬁg&gggﬁé% |g(ﬁeﬁ%$a F@pﬂﬁm gﬁ%ﬁ%&%é
resenbl i ng atreesmigsontelemeniofompriiog 2 fadiaghmpledeny rodim transmission
el ement. 2533y dﬁ?{dg%delécﬂicﬁc&gfégﬁ%hcﬁe%&%g La%iaqﬁ’g #8mbR and

32, wherein sai ANsSM Ssi on
25 the connection point, the radiating element being substantially tapered

towards a narrow end thereof connected with the transmission line, the
distal, wider end thereof having formed therein a substantially v-shaped
notch thereby defining two lobes which diverge with increasing distance
from said transmiséion line, wherein outer edges of said lobes have
30 formed therein a plurality of serrations to inhibit formation of slow
waves in said lobes;forming a ground element on said second planar
surface, the ground element being connected to said connection point to

provide a ground plane in respect of said radiating element; wherein said



has a second end connected to said connection point
suppl ying i nput signal therefrom
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30.

31.

32,

33.

24
ground element is generally ‘I’ shaped and said ground element has a
plurality of slots spaced apart from each other at irregular intervals along

its top side arms;

providing a second laminar dielectric substrate, defining third and fourth
opposing planar surfaces; said third planar surface being superimposed
on said first planar surface; and

forming a conductive element on said fourth planar surface, the
conductive element being connected to said ground element to provide

an RF shield in respect of said transmission line.

A method in accordance with claim 29, wherein said plurality of slots is

parallel to said fransmission line.

A method in accordance with claims 29 to 30, wherein said ground element
has a plurality of vias that electrically connect said ground element through
said first and second laminar dielectric substrate to said conducting element

thereby further reducing ringing of said radiating element.

A method in accordance with claims 29 to 31, wherein said conducting
element is generally “T” shaped resembling a top portion of said ‘I’ shaped

ground element,

A method in accordance with claims 29 to 32, wherein said transmission line
bas a second end connected to said connection point supplying input signal

therefrom.



