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*159159* NA AND A METHOD OF FABRI CATI NG AN
ANTENI\A WMM FI ELD The present invention rel ates
to ante hods of fabricating antennas.
BACKGROUND ART®5 An antenna ig a device which converts
an el ectrical signal from a conductor to an

el ectypp &qﬁhﬂj‘ E“i*l-fdb%ﬂf‘FWB| éSW'A ENNA

recei ved rou ransm ssion e or exa
mcrostrip antennas generally incl ude a di el ectr| c
SEOHNKIAL MEtDa radiating patch on one side and a
ground plane on the opposite side. This traditional

Th ee Saferhish el I8 Fier s BriunefosBY rodrayiioiatennas.

and/ or narrow bandw dth. Typically mcrostrip
BAGKBROUNDARTen enpl oyed in nobile radio
comuni cations devices and wirel ess | ocal areas

RATSSwTa IR Savios AT SRaVEARS g3 et cal g diam 3 Condlctor to
ﬁﬂteq’émﬂ)?naér%tlceé‘iéﬁé’ﬂ Whith cin D&RamrittedBirRPRRBAG ISHFRIGh a

mcrostrip 15 patch antenna wth suspended parasitic
teesmiasion MeRRiIrPr dosexample oricrastrignartennas geageallydnclude a

ARiectic gt Pl 2 3ot Rl ap® 0% a2 Pk gfpne on

e eppasiiet dide PIhEtraditish michrégfip @bs@nahaﬁmesowrpr@ne small
Ant ennas and Propagation Society, Vol

20-
sizg antllow gasigbutypigallkbave éﬁ|atIVQby IcBafg@Jm an¢[or nagrow bandwidth.

TR GRS aaRAHs Ml pRef HrbRLEd i HouR0nERRr™

esmriiiicatins dadcdy andYivelaus |60l rbds netvorkd (WLAN).
1943-1947, Jul. 1992, U. S. Patent No. 3,978, 487 U.

P . .4, 370, J
aEP LS BTRCREYS BFERGRYISES 0 igprave s bahaweghT Aldjer gain of
Nﬁcro%ﬂgﬁéﬁtéﬁﬂﬁg Zoradamile W. PPﬂNﬁﬁtAli\bBro%@@éhQ%%@E% microstrip

However even with the above

pamhwﬁanna withreuspended ganasitic ﬁiecmemt"rlEEEaﬂtcmeﬁdmgS@n

216" inas PRAMAGH6 8 BN TREGS, BB Y50 BIIBRYNGY. 280358 Bakai, H.
Arai, “Directivity gain enhancement of small antenna by parasitic patch,” IEEE
International Symposium on Antennas and Propagation Society, Vol. 1, pp. 320-
323, Jun. 1998, R. V. Ketineni, U. Bafaji, A. Das, “Improvement of bandwidth in
microstrip antennas using parasitic patch,” IEEE International Symposium on
Antennas and Propagation Society, Vol. 4, pp. 1943-1947, Jul. 1992, U. S.
Patent No. 3,978,487, U. S. Patent No. 4,370,657, Jan., 1983, U. S. Patent
Publication No. 2003/0206138, U. S. Patent Publication No. 2005/0110692 and
U. S. Patent No. 2005/0285795, Dec., 2005. However even with the above
improvement, the bandwidth of microstrip antennas is still relatively narrow-

band and inadequate for some applications.

Ultra WideBand (UWB) communication is becoming increasing popular. UWB

allows a relatively high data transmission rate and is designed for short
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Utra WdeBand (UAB) communi cation is becom ng

i ncreasing popular. UAB allows a relatively high data
transm ssion rate and is designed for short -- | |-- |
10 *000002* 2

di stances. For exanple currenply UAB i s understood to
mean transm ssion froman antenna for which the -10dB

9@ e ”Fo‘?’é%@ﬁ:ﬁ %Eﬁebﬁgg&gpqaﬁggrs%gd tPhedR b &snhilSion

re frequen muni cat I ons
onnmm; antemna(feC@hicthiehd OUBI baadiwit tht edxceefls Ahe tesser b500 MHz
UB devi ces

2Dl the SenbetaURncY. it FoaRtE CommEaatons Casmaission
i7 de) Eﬁtﬁgb\n@ﬁt Btt888f A%éﬂ%a%seém?eﬁﬂytéhtﬁof SsREbMMercial

. For exanp £ anar nonop ol e ant ennas
Y¥MB deviogsita cipegiatedn dh@Be‘b—ﬂrﬂ Ghmbandht §omet applications such as

Qﬂgl? %‘éé%geéﬁ‘@ t%] §ﬁ§2{ﬁ§fﬁ.§95 rs%g%lgﬂgﬁ ?aﬂﬁﬁn&ﬂs'Fdo‘? eXample

prndrhttrdpoldahtenpaskyerepliydatiudo s dletectrm/s&tmrate W|th a
necessary to nodify the bandwi dth of a UWB

mamgspa@hmugnm@@ B&EAURd PlaNePeide B Pf‘;}hif ﬁeposﬂe side of a
gﬁ@&, Chung, J. Kimand J. Choi,
%g@ H(? m cr(I)dseSEfsl i%cﬁ<rrt)nopol e antenna having

frequency band- notch function," | EEE M crowave and

b RSB o A0 3 et et san o M beivlh of a U
devide. Vanousinéthodds-have beeni Aesfsed)to mndlf‘yethb'\h&rwwl@thn for
with band-rejection char cter\lé\zl " | nternationa

syapela KknthHNAnd NARANAHdChe o ‘?Qﬂqm'%ﬁtﬂpz edgponopole
%Zé‘hnyﬁgﬂ (:C{]H?ﬂ t%bar%JWqungrgen?EE'MlE Wavd dndWireless

I'rst aspe ent1 on proposes a nonopol e ant enna
%mmddems bettersi, Mot TN, Phi 66B8hblow. 20@5 andrhbréoon, H.

Rimi R Ry Xnd Yesh eb Ltbaint nadtuaBAIE KuB antenpa wit

Bﬁﬁ&% eklién CRYRItEMAAicB INRPEStichaSPATIsRING Bnertannas bRd
a sl ot in the active reg7| on configured to restrict the

Rropagatione Yot ppi ilikB4-1787, Jun. 2004.
SUMMARY

In general terms in a first aspect the invention proposes a monopole antenna
with a parasitic region. This may have one or more of the advantages of

improved gain, improved efficiency, and reduced size.

In a second independent aspect the invention proposes a monopole antenna
with a slot in the active region configured to restrict the higher frequency limit.
This may have one or more of the advantages of improved omnidirectionality

and improved gain in the null regions.

In a first specific expression of the invention there is provided a broadband

monopole antenna comprising:
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This may have one or nore of the advantages of

i nproved omidirectionality 25 and inproved gain in
the null regions. In a first specific expression of
the invention there is provided a broadband nonopole
antenna conprising: 3 a dielgctric substrate, an
active patch on the substrate, a feed to electrically

connec pat ch, and a parasitic patch on
t he su%) i @t@@%ﬁé r‘)’é\tg:"fromagnetl cally couple to the 5

acti veamlat:tNe phmhmmmﬁml fic expr ession of the
i nventi rov nt enna

conpri %%ﬁjj todelgpgcg Y FPE”%‘HB@M%\?@P"%W‘Q& A0 patch on
the subpbraitc p&Q:habrf @\%dsdtfétr‘é't@fd élb@ﬁbn'ﬁé ﬁeﬂeapyt cduple to the

the active patch, and a slot int eactlve pat Ch

active patcbd t o restrict the hi gher frequency limt of

the antenna. In a third specific expression of the

invention there is provided nethod of manufacturing a

rmaucpod:red aperafm expmssiarsefibe ingniiootherenty riovided &cmonepole
et _att to a dielectric sheet, planar etching

?ﬂ NC8He f ‘sheet to forma pl urality of antenna

el eneng gidiggtris@ubstrae, act i ve patch and a parasitic
patch, providin rot ective layer on the antenna

el erren@@acg‘v’%gatgcﬁﬁtmhtj\etﬁ@séﬂi’é%t sto forma plurality

Co cach e BhaBekRANTEpn TR o ffe BEAREBORR BRACTC T T

I nvent 4 glottim eiecactivenpateh dedfigureattbodsivict theamighecfrequerssy limit
an nonopol e antenna conprising: providing a conductive
ehtheraniepB@hed to a diel ectric sheet,

In a third specific expression of the invention there is provided method of
manufacturing a monopole antenna comprising:

providing a conductive sheet attached to a dielectric sheet,

planar etching the conductive sheet to form a plurality of antenna
elements including an active patch and a parasitic patch,

providing a protective layer on the antenna elements,

singulating the sheets to form a plurality of individual antennas, and

attaching connectors to each antenna.

In a forth specific expression of the invention there is provided a method of
manufacturing an monopole antenna comprising:

providing a conductive sheet attached to a dielectric sheet,

planar etching the conductive sheet to form a plurality of antenna
elements including an active patch and a slot in the active patch,

providing a protective layer on the antenna elements,

singulating the sheets to form a plurality of individual antennas, and

attaching connectors to each antenna.
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pl anar etching the conductive sheet to forma
plurality of antenna 25 elenents including an active
patch and a slot in the active patch, providing a
protective |layer on the antenna el enents, singulating
the sheets to forma plurality of individual antennas,
and attaching connectors to each antenna. 4 BRI EF

I FDﬁ!ﬁg \mger nore non-limting
e odi%%%lﬁ\qwr%w e geﬁs%crl e§ for the sake of
exanple only with reference to the follow ng figures
| . . .
ORe 0t Ftie R4 Pumhi SAPRdA RS i e B8GEIARE g sake o
examplebsrily atith referente o sipafoliowingfigures il which:he si de
view the antenna in Figure 1. FIG 2 is a graph of the
return | oss agai nst frequency of the antenna in Figure
EIG. 1a isha font vibawdf drhantehat.acEbdingto an @xengidryambddiment
radi ati gn gatéern of the antenna in Figure 1 at 4.5
divn 39 Ifithe sHastate werekansparentand wi t hout the sl ot.
FIG 4 is a front view of an antenna according to a
t her exenpl ar enbodi ment _  Figure 5 is a flow
%‘L&ég{l’aﬁtgﬁ %@ﬁb@e@ntﬁﬁ%f%@ur@ dg an antenna
according to a still further exenplary enbodi nent. 15
%}TAI LED DESCRI PTION I n an exenplary enbaodi ment a =
opisl 2 9eaRNePiHRe TotUN dossorgaigshferpuencyd e aptenna in Figure 1,

\gitﬂl&r\ﬁﬁh&&ﬂ}]eaﬂg 1(b). The antenna 100 incl udes a

Ielectric su rate 102, an active region or patch
104, a parasitic region or patch 106, a feed 108, a

616508 202 Tafietef lbeht b bR AREDAEIN LR St 45 G
iartheyaa plamep Withaandwithgot theadtenna, ot her technically
simlar terns or conbinations thereof. In operation

the antenna 100 may either transnit or receive an
EIG & isanfrgneview of an antenna according to a further exemplary

embodiment.

Figure 5 is a flow diagram of a method of manufacturing an antenna according

to a still further exemplary embodiment.
DETAILED DESCRIPTION

In an exemplary embodiment a monopole antenna 100 is configured as shown

. in Figures 1(a) and 1(b). The antenna 100 includes a dielectric substrate 102,

an active region or patch 104, a parasitic region or patch 106, a feed 108, a
ground plane 110 and a slot 111 in the active patch 104. The antenna 100 may
also be called a UWB antenna, a planar monopole antenna, other technically

similar terms or combinations thereof.

In operation the antenna 100 may either transmit or receive an electromagnetic

signal. When the antenna 100 acts as a transmitter; an electrical signal is
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signal. Wen the antenna 100 acts as a transmtter; an
el ectrical signal is 5 received through the feed 108
whi ch causes an el ectrical standing wave in the

active patch 104. The parasitic patch 106 is

el ectromagnetically coupled tg the active patch 104.
The standing wave in the active patch 104 and the

BiteRoc ol e e HFlch ¥ SRR Befial standing waye in the

bbBverpatchol G4 r B parasiticepatich d 08ris efecironviigneticady coupled to the

antenna 100 acts as a,receiver; the. operati OCLMIS i

BRtivenaicel 04T he SlandinG WaYR R the S iyalch A03 4 rhaasiti
i [T gHeBiB didihl wiieteis! tharidigitted

REIEM, 00 [GHRRt o e o le R aieRC bl wfctels tariite

throngh diee airdo esreamotelreceivingzantenmal in the feed 108.

10 In order to generate or decode the electrical

signal in the feed 108, hardware (not shown) may be

Wieen thedasteaha &k 0aaats gistaateceivgnathempecaticrpec¢ursi) reyaise. The

associ ated el ectr

chpraarel Sena R T s amala e HEARE RS Res  standing

' HO104888 178 phrasttieasttih 10BY whiahin turn
nu tpgﬁggiaﬁg\g?&a:& acr oss tRe UVB bandw dt h. 15 The

gebstates aniectricalsignaldn theriges 10%m a di el ectric of
approxi mately 0.8mm thickness and a dielectric

constant in the range of 3.33 to 3.43. In plan view
tiherdertbgenerate i Aacodgdhe edddtycal signah inuther feed 48 hardware

ol Rl B Ao BB A B el 5o P anc
f%;&a%ged é|ééHaﬁfé_s.a THRODSP rBHYy béjﬁo%ﬂa@nr_néﬂ using Sbfware S

I'ned on the first surface 11 O with a z axi s
@ecprting tahalesiredtmeddlatien tenhniquessuctvas grBogenal freguency

100 .may_ b I OV] | [ but
iq‘iwflaam@"ﬁa?ex'qgegi‘?obfﬁ@%ﬁ%%%nsw @%@Q@ﬁ@n that will
pass the el ectromagnetic signal) and may be generally

i ente 0 at that.the nt J ' '
R R e T o AL
dhicRRésPANd ATidlRetrRCEdnEtaiah tie fdie of 7BBac!3e4B.t In plaa view the
first surface 114 and is elliptical in shape, o
(sbstrateyh02 is gereraliy fratargulagshapadyith asdNAginan dynaitudinal
V}llzetnrt]re ihe P2 THY uBBtfkté has two opposed major surfaces; a first surface
114 and a second surface 116. An x-y plane is defined on the first surface 114,

with a z axis perpendicular to the first surface 114.

The antenna 100 may be provided in a housing (not shown but including at
least one non metallic section that will pass the electromagnetic signal) and
may be generally oriented so that that the centre line 112 is vertical and the first

surface 114 is facing in a first direction.

The active patch 104 is attached to the first surface 114 and is elliptical in shape
(although circles and rectangles may also be used); with an imaginary minor
axis 118 centred on the centre line 112 and an imaginary major axis 120
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axis 118 centred on the centre line 112 and an

i maginary major axis 120 6 bisecting the centre |ine
112 at approxi mately 1/3 of its |ength (nmeasured from
a first end of the substrate 102). The shape may be
described as an elongated ellgipse with a shorter

m nor axis conpared to the nmajor axis. The active

t ch 04 >
8 e I 740 e o i 3RET o
t\‘ﬂr‘]@(te eEBthf lties ?Ubst@étetTOQ) ;Tﬂ]rﬁrstmpmag berdascibed rasi areelongated
entre frequen t [ |
i CEh T hadiency Sf Liercoel o gt a0 Ithe e paro
gghhﬁ%ﬁ?@ méec?% BTA%] %?gﬁpﬁtéﬁ 4G6n @8 cgpﬁéﬁﬂn@ md\dforexan®lé have a

wavel eng in the 'substrate
eHickriessaafre. Smnd tae Gonemc Fhe Tergthiaf dne majer axis 188 may determine

i t el hal he | en i ] i
S B panEnOe pLiversperati i, Baliwid®, TR haipf @170 may be
PRPEHEIRETPLT R |
S A g R R I oy T
aisodbe UssdEwherE isthe wavelangth inihesubsiiate ghthe Centre

ESERREL KPR R ReP S DAACB AETEIPRY Ry BE Rl of By e
e first end). 15 The shape nmay be described as an

elongated el lipse with a shorter mnor axis conpared
to the major axis. The parasitic patch 106 may be the

AratBiEipditch 206 id Bitakrb® the firStesuafcevtl pand is dligtical in

The parasitic patch 106 may be slightl | arger than .
shapadagaie qm!eﬂ]an@mctmleémtbaléotgqeeugﬁa)bwltﬂﬁngwaw minor

5 DS 1\ 2 b PR afrgarismin e
{Acgpg@gingméz %ﬁ@p%@kim@ewﬁlﬁg iﬁ)léa'ngtt‘i uﬁeamlr'eg érqutthirst end).
e shsnoRy ey deshagicds o slongaiditpfipee Bithca Sfarr minpr axis
g@ﬁeﬂgg 'Ztg@ﬁé’ uE orgé%i5,‘.0'5‘;\’5]1&?j PSFJS‘itE (AtEN 1EB rAay tBleathé ahe material

enna guration. The centre
fareithiokeessay the adtife patthat04. hEherpapasitic patehviismalide slightly

Iawentin thecaciapreatch J08. G Sxdblipe Thaio? s "f24 fay be
%\Wléﬁn '%_ll) 59)%[‘ gngi)(ﬂ‘ﬁgrin fidRAN SRS BxhmPld 0 BAY (géndeally Ty parasitic
patch would be longer than the active patch so if the active patch were 0.25A; or
A, the parasitic patch would be correspondingly changed). The parasitic patch
106 may provide improved gain and efficiency in a relatively small sized

antenna configuration.

The centre frequency may be defined as the midpoint between the lower
frequency limit (where the return loss is -10dB or the VSWRis 2:1 eg: 3.9 GHz
for 202 in Figure 2) and higher frequency limit (eg: 6 GHz for 202 in Figure 2).
So in Figure 2 the centre frequency for 202 is 4.95GHz. Note that other
definitions are possible. For example, it may be defined as the return loss (s11)

dip. For 202, the return loss dip is 4.8GHz as shown in Figure 2.
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So in Figure 2 the centre frequency for 202 is
4.95GHz. Note that other definitions are possible.
For exanple, it may be defined as the return | oss
(sl11) dip. For 202, the return loss dip is 4.8G# as
shown in Figure 2. 7 For a dizel ectric constant of
3.38 and a centre frequency of 4.95GHz, an exanple

t )
EB B B or 34 ahd A iy B85 G
ﬂémblel%gﬁh offhermajor axisfis 26mmand thermimor axaxﬁmm)for the active

6mm 5 In h
Balcis1 04 ane e fege e Pefle LA rudloR AR e PO, fnor
Eplgsq{q@pnﬁl,% may be used to inprove inpedance
mat chi ng. For exanple the gap 126 may be | ess than

0.03Ag. The slot 111 may provide inproved
MBI & q%f)h% bé?ﬂ g%qé%oméﬁ(égn ([ Bafdhlﬁcf‘ﬁatcHL’I'dG and the

regi‘ons 1is paral he m nor axis
iad:ﬂvapdtche‘r(m n\daa'smglthls gap t1EZé may be mdgumr@te impedance

I
BAteRBl 5 orshamplA N ¥ oshd ey B s R Gafe o i
shape W|th afw?éh t he Zam; az Lhe feﬁd 108. _Fl gure 2
3650t PP may v imptamrh oo sy dndRl infbidygdigdh in the

%91? ré‘F%CHQ U'-Thé 3%1011 TRSHralE Witiethel Mir@eaxikd1 1@ ahd eernsihates at
band conpared to the bandwi dth 202 with a

m@maqunmaa a8 sobstantiatly 83350\ frem the minos axisséor example

Bl 25 b b BR3P IS erud PR okl By e
QaRid au'fril feed FO8T | ar to the exenplary enbodi ment
descri bed above. Figure 3 shows the difference in the

radi ation pattern in the y-z plane, with and 20

\Wig eyt siiows He difieténdedia tsdriwidthe witai and3Rfhout 4 blet.nifld -10dB
regions is inproved by 15- 20dB conpared to the gajn

3ozshpldhie @pptied| e bansiwidth24) withawtsd slofrgpyrisa ms@h larger

di |
G ARG UG bl Bt |G ot 260 i sio
$bQMe%rn 3. QGHteaﬁd 6@HA! \SEimthil caset theeslol hasexe stintee the higher

he feed 108 is attached to the first f
5[3@@@@%%@9@@&5& is graph was prebgfc’ed L?s%g %Cselmu?'a%lon of a

configuration similar to the exemplary embodiment described above.

Figure 3 shows the difference in the radiation pattern in the y-z plane, with and

without a slot. With the slot the gain 300 in the null regions is improved by 15-

20dB compared to the gain 302 without a slot. Using a slot also improves the

omnidirectionality in the x-z plane. This graph was prepared using a simulation
of a configuration similar to the exemplary embodiment described above.

The feed 108 is attached to the first surface 114 along the centreline 112,
extending from the first end to the active patch 104. The feed 108 is
rectangular in shape and is connected to an electrical signal source, thereby
supplying the electrical signal to the active patch 104. Feed 108 is a
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25 extending fromthe first end to the active patch
104. The feed 108 is rectangular in shape and is
connected to an electrical signal source, thereby
supplying the electrical signal to the active patch
104. Feed 108 is a 8 mcrostgipline, for exanple
having a characteristic inpedance of 500. The feed

er |
HBOSDAIRE P53, TEUEG e B A6Rdaf bon, Tre feed
1 O& ns®Cbe the samaceatetial and mucngesm thet active patdh H Oéf
the substrate 102, and extending fromthe first end to

~a point close to 5 the active patch 104. In Figure

The)greuyhplahi2s! 1Gissdttashedad Wee setdred gurdane 11 Icaveriid the entire

Hln of 526 SubstEe Yo st R e S Rad fonbanteose to
fHEea&ﬁr%r@aag r’f@gl % ‘19%2‘%153% a&1§§'?sqsh6\5}n%eft\%éﬁgﬁe ground

exenpl a na 400 1s configure
plaoeni i0hand theFactivespatch G@Aer\éarymgtths dap ﬂla&wnzey(beplsad yo

@ﬂﬁ%ﬁ%ﬂﬁﬁ {mlg%gq\':p] “r%,t_c; Uge peﬁ%éﬁ@i?eﬁh t g iﬁgﬁgayaﬁg less than
gmg_al di fferences. For exanple, the ground pl ane 410

lies"on the first surface 414 and has two portions on
either side of the feed 408, both spaced by a gap 430.

g rhraest é&%méryaemaehmt W%thﬂobqg\%nflé%d as shown in
exanpl e haV|nﬂ 15 characteristic inpedance of 5062.
y

FMUaeétuGenera the furthemexemplasiesabogimentin Rigusadds similar to

e b eR! BMGBERRERtHbwrl i ER6T foleve inahTdfk dheral

diﬂ@k@ﬁersl CFerhmeimplenthet gripuh@planenso hes ohithg first smﬁde 414
to formthe individual elenents, such as the patche

pae hasAwoqastions pn ibsr sidg thﬂé?) fessb408. pth spaeced by gap 430.

resin layer is coated over the copper elenents. In
step 508 the sheets are cut to singulate each
dhe derrh 408 is atcoplaTay waveghitec(C(dTW) sfos exarmmiainawngéach

el stcdhBRpgRors0a o St onal processing

In a still further exemplary embodiment an antenna may be fabricated according
to the method 500 shown in Figure 5. In step 502 a copper sheet is attached to
a dielectric sheet. In step 504 planar etching is used to form the individual
elements, such as the patches, feed and ground planes. In step 506 a
protective resin layer is coated over the copper elements. In step 508 the
sheets are cut to singulate each antenna. In step 510 a connector is attached to

each feed for later connection to signal processing hardware.
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1. A nonopole antenna conprising: a dielectric
substrate, 5 an active patch on the substrate, a feed
to electrically connect to the active patch, and a
parasitic patch on the substrate to

el ectromagnetically couple togthe active patch. 10 2.
The antenna as clainmed in claiml further conprising a
éIL%M'Sn the active patch. 3. The antenna as cl ai ned
'm any one of the preceding clainms wherein the
substrate has two opposed surfaces and the active

Eatch andg?a‘rasitic gatch .15 are on a first of the
ppoBdBoRYpGIS asdenna CamRrigiifenna as claimed in any one

of theyiBlegfrRUUMSE& M5 further conprising a gap

between the active patch and the parasitic patch. 20
5. The aotivepaichhondhesubstrate, cl ai m 4 wherein the gap

the BaneHdo Pyt Fls Rt Paratel L "2 onna

as cClaghdrasiticpatety onite 8libsthate N6 efmtiiongagrictically cobsiead the
the active patch is elliptical in shape, having a

aftiNg Palehs and a najor axis. 25 7. The antenna as

claimed in claim®6 wherein the I ength of the ngjor

axis of the active patch is substantially 0.5Ag,

2her #hé@ntennaas claimkedngchaimf1 furthet eompeisirfg a glod e the active
the substrate. 30 8. The antenna as clainmed in any one
Btchhe preceding clains wherein the parasitic patch

is elliptical in shape, having a mnor axis and a

maj or axis. 10 9. The antenna as claimed in claim8
Bdher #he antennaag claimedtin@anyminerofdke pregeding slaims adiarein the

R irath e i o enti e A8 A1 Pl &g befasitc pateh
arelBn alfitst enthespboded@udaded. i n any one of the
precedi ng cl ai ns wherein the

4. The antenna as claimed in any one of the preceding claims further
comprising a gap between the active patch and the parasitic patch.

5. The antenna as claimed in claim 4 wherein the gap is less than 0.03 Ag,

where A4 is the wavelength of the centre frequency in the substrate

6. The antenna as claimed in any one of the preceding claims, wherein the

active patch is elliptical in shape, having a minor axis and a major axis.

7. The antenna as claimed in claim 6 wherein the length of the major axis of
the active patch is substantially 0.5Ag, where A is the wavelength of the centre

frequency in the substrate.

8. The antenna as claimed in any one of the preceding claims wherein the

parasitic patch is elliptical in shape, having a minor axis and a major axis.
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shape the active patch and the parasitic patch is an

el ongated ellipse. 11. The antenna as clained in claim
3 or any one of clains 4 to 10 when dependant on
claim3, wherein the feed is a mcrostripline, and
further 10 conprising a groung,plane on a second of

t he opposed surfaces adjacent to the feed. 12. The

nt enna _as cl aj A i ' :

o SERR bR AR 3 B P 438 et f Py aws o
theCpRlagiRIpately kobethech@B), and 018\ f wheleek, isdhpwasietengih of the
ground plane on the first surface having two portions
eentrefreqyeney By theriibsidte. 13. The antenna as cl ai ned
in claiml12 further conprising a feed gap between
feed and the ground plane. 20 14. The antenna as _
dDai e anteany asroainfedcinainysorigloft the Beceding elaims wherein the

I.Sing. [ bet. h ' t Gk d
ShebairAdivh ech 218 MeRarSHliERAICHIS BFYbiiGaRa Sk,
14 wherein the active gap is less than 25 0.04Ag,
where Ag is the wavel ength of the centre frequenc

e Siecamana as MR & cherone S i 10shen
Geefiation 34T S Bhpred uBlead R ARGRSIE and fyner

R6hipfRirkP4a ghourfthpladedroa sebondief thet opposeat siifaces adjacent to the

configured to restrict the higher frequency limt of
ferd.ant enna. 11 17. The antenna as clained in any one

of clainms 2, 16 or clains 3 to 15 when dependant on
claim2 wherein the slot is parallel to the m nor

agl s, Trpastednhrasiolainte imi claim 8)dr anyudret afnclaiatd 4 oyl 5 when
0. 125Ag and term nates. substantially at the major
dependaniarclagn s WS e Teay s GPblaner YABUIdS (CPW) and

ffﬁWgﬂ#né\%Zgr%Hh@ Highon e firkh8uAnES Haﬁin?&w@ﬂ portieek either

in clarm ein the slot has substantially the
side of the feed.

13. The antenna as claimed in claim 12 further comprising a feed gap

between feed and the ground plane.

14. The antenna as claimed in any one of claims 11 to 13 further comprising a

active gap between the active patch and the ground plane.

15. The antenna as claimed in claim 14 wherein the active gap is less than

0.04MA4, where Ay is the wavelength of the centre frequency in the substrate.

16. A monopole antenna comprising:
a dielectric substrate,
an active patch on the substrate,
a feed to electrically connect to the active patch, and
a slot in the active patch configured to restrict the higher frequency limit of

the antenna.



same wdth as the feed. 10 19. The antenna as cl ai ned

in any one of the preceding clainms wherein the

antenna is an Utra WdeBand (UAB) antenna and/or a

pl anar nonopol e antenna. 20. A nethod of

manuf acturi ng an nonopol e ant epna conprising: 15

provi di ng a conductive sheet attached to a dielectric
sheet, planar etching the conductive sheet to forma
plurality of antenna el enments including an active

Pat Cl"l'hemhtﬁnmlassjlal'medriataﬂy ,onepofosiaidisd, 46 pr olaimsidvte 15 when
ayer on the antenna e si ngyl ati ng .t he sheets

ﬂ@p?Maﬁt@rwlamﬁ. whergin fiecsor @mra'ﬂﬂ%ﬁnﬁa&m%ﬂ@ paced from

ﬁfﬁBr‘&@QﬂS@(ﬁh@élﬁl tSyOO 828R, aRY EFinaeh: suﬁsf@*thﬂ]? abthe major
cturing an nornopol e antenna conpri si ng
pmywher@ Apiscthadvavelergthof éhe aentse frequencyindthel sthstrate.

sheet, planar etching the conductive sheet to forma
pl ural i ty of antenna 25 elenments including an active

A8t CThanshtanfh @k didimiditinatainy €7 pahérein the sivt Has gubstantially the
protective |ayer on the antenna el enents, singulating

sameswiséh asthe fepdn a plurality of individual antennas,
and attaching connectors to each antenna.

19. The antenna as claimed in any one of the preceding claims wherein the
antenna is an Ultra WideBand (UWB) antenna and/or a planar monopole

antenna.

20. A method of manufacturing an monopole antenna comprising:
providing a conductive sheet attached to a dielectric sheet,
planar etching the conductive sheet to form a plurality of antenna
elements including an active patch and a parasitic patch,
providing a protective layer on the antenna elements,
singulating the sheets to form a plurality of individual antennas, and

attaching connectors to each antenna.

21. A method of manufacturing an monopole antenna comprising:
providing a conductive sheet attached to a dielectric sheet,
planar etching the conductive sheet to form a plurality of antenna
elements including an active patch and a slot in the active patch,
providing a protective layer on the antenna elements,
singulating the sheets to form a plurality of individual antennas, and

attaching connectors to each antenna.



