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1 AN ANTENNA AND A METHOD OF FABRICATING AN ANTENNA
TECHNICAL FIELD The present invention relates to antennas and
methods of fabricating antennas. BACKGROUND ART 5An antenna is a
device which converts an electrical signal from a conductor to an
electromagnetic signal which can be trapnsmitted and received through a
transmission medium. For example microstrip antennas generally include

a diel ANANTENRE ANDAN METHODOF PABRIGATE RGI ANVANTENNA
plane on the opposite side. This traditional microstrip design may have

J]OEE;?_ERﬁ?AErEEEL]@size and low cost, but typically have relatively low gain
and/or narrow bandwidth. Typically microstrip antennas have been

employed in mobile radio communications devices and wireless local
AhsapresanbIRYMVIOANG atagidaarermassan/ e ptda @fisalerieatinpranéennas.
the bandwidth and/or gain of microstrip antennas, for example W. K. Wan

BACRoRENANE are microstrip 15patch antenna with suspended
parasitic element,” IEEE Proceedings on Antennas, Propagation and EM

h . 50-53, Oct-Npv. 2003, S, Sakai, H, Arai, "Directivity gai
AR R iSSP RIS SO RHmahe 5lda! g e A GRap uctor to
Symiecsiomagnétiteigas avlﬂdhrogagﬁiaa@miaed ¥t fecuive@thridegh a
SeRaATSSD el Rl e S R RS M e o
GigheptriilsubsirAteievitiaa sadidinog patdionSoneidécnd, pprdd#ABplade on

ul. 1992.U. S. Patﬁlnt No. 3,978,487, U..S. Patent No. 4,370,657

, Jan
JPRPUCIEN: PUBILAHBIORE B3RS ESHIUTSY PRiniow profile, small
§lzblmadi domNeo sTOBDIGYHEHS hadd retatvate v W gad @28 medtpviDbandwidth.
ﬁ,}‘OOS. i@Iowever ven v¥ith the bov%25im royeme t. the bflndw'dth of
iBra3 .p”%{ﬁESEﬁ'&%Q SillKESElEY SRS H*d”ﬂn%bdeeq'[?ﬁ'é’ for
somm apjciatatrendeldtes \AhdeBiaeld $b) WED| cveasuratatidas i§/BeADNINg
increasing popular. UWB allows a relatively high data transmission rate

?aA 8 SRRIRES Ha¥aBben devised to improve the bandwidth and/or gain of

microstrip antennas, for example W. K. Wan Ali, “Broadband square microstrip
patch antenna with suspended parasitic element,” IEEE Proceedings on
Antennas, Propagation and EM Theory, pp. 50-53, Oct-Nov. 2003, S. Sakai, 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. UNB
allows a relatively high data transmission rate and is designed for short
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2 distances. For example currently UWB is understood to mean
transmission from an antenna for which the -10dB bandwidth exceeds the
lesser of 500 MHz or 20% of the centre frequency. The Federal
Communications Commission (FCC) in the United States of America has
currently authorised commercial 5UWB gevices to operate in the 3.1-10.6
GHz band. Some applications such as UWB may require an antenna with

@éﬂa\&‘ﬁ@y ﬂfﬂﬂ(;éb@ﬁ@l‘éﬁbrr@ﬁf?’éﬂl?@% Fﬂlﬁﬂéfdsﬂwt Wiﬁe’fﬁ&[’ﬁ@ma&on
eneraylnCU ea ectlric subs ew a radiatin on one sigae

B A Bl DU B BE AR P HEEEe A PASEIeCRD MHz
bRRIW GHEO e ARER CUNIGE)i OTRei FEarAFCIERsS AR Jdnihession

i A B R A7 S e A RS R Sy <eRormercial

UW@@@VI%E!}?%Q%@%EE?&@QDM@ @rsetadm lbardg B@Mﬁp}bllca’lt_lons such as

notc unction ICrowave an Ire, n etters

B s At BB BB SUGBAKRY o RE R For Sxarmple

Ebadag mbnbp\&?lam@@hﬂaé@éﬂmalw mudm?@ el sntssingavitith a
rejection character Internatjonal S Slum n Antenn

AR CO G 51 S0 . ST O R BRSRB e SRS 508 of a

fesvsdndiustaspade tberidvanition proposes a monopole antenna 20 with
a parasitic region. This may have one or more of the advantages of
improved gain, improved efficiency, and reduced size. In a second

Iﬁm@ﬂ@@ﬂliagﬁéasmbmhﬁdnﬁp&ﬂ@@wémmMMQ bansiwvigtwieh a UWB
ﬁBh@ﬁ%%%&%“&%%‘éﬁ Rl B%EH?%H@%‘&%@W&W%or

£ may ave one or mo vantages of improved

@m@&mamsamm@@gam ‘Witehandreyasastrin-tefirstonopole
SRR SR Réh%mﬁ('B&ﬂﬁ“ﬁé‘té‘ﬂef%ﬁ|BFPV'@\‘:6‘|\W8%9\P£}édand Wireless

monopole ant nna comprising: 3 a dielectric substrate

Components Letters, Vol. 15, No. 11, pp. 766-768, Nov. 2005 and H. Yoon, H.
Kim, K. Chang, Y. J. Yoon and Y.-H. Kim, “A study on the UWB antenna with
band-rejection characteristics,” International Symposium on Antennas and

Propagation, Vol. 2, pp. 1784-1787, 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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an active patch on the substrate, a feed to electrically connect to the
active patch, and a parasitic patch on the substrate to
electromagnetically couple to the 5active patch. In a second specific
expression of the invention there is provided a monopole antenna
comprising: a dielectric substrate, an active patch on the substrate, 10a
feed to electrically connect to the active patch, and a slot in the active

patch cenfimksetitdessteitthe higher frequency limit of the antenna. In a
third specific expression oftbhe invention there is provided method of

manufa@tidty & hakSheRaREHRSI@fprising: 15providing a conductive

sheet atipefittocicdigiestificoneett to thelarayeishion, thedonductive
sheet to form a plurality of antenna elements including an actiye patch and
e paih amagariicalie

2 parasROBAHIGPBRRRY A SHRtE Jo Pl HRMSBRRG le 1o the

stdaginerihe sheets to form a plurality of individual antennas, and
20attaching connectors to each antenna. In a forth specific expression of
the invention there is provided a method of manufacturing an monopole
bneeseeotchspesiig: predsigrnaidhduouestihetheredshye tiwadirBetniepole
ang&{ngleeﬁ{pﬂgmag the conductive sheet to form a plurality of antenna

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.

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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providing a protective layer on the antenna elements, singulating the
sheets to form a plurality of individual antennas, and attaching connectors
to each antenna. 4 BRIEF DESCRIPTION OF THE DRAWINGS One or
more non-limiting embodiments will now be described for the sake of
example only with reference to the following figures in which:  FIG. lais

BRITF DESORIP ATRNOF Ju¢BrHRAW INGS<emplary embodiment 5drawn
as if the substrate were transparent. FIG. Ib is the side view the antenna in

Figure 1. FIG. 2 is a graph of the return loss against frequency of the
emeonariareigarelimitity @mbthdintents siof. nowHe de&slgd for dhehsake of

T S PR R T s T tnding o

a further exemplary embodiment. Figure 5 is a flow diagram of a method

Piananyiaciwing fid R¥eARRARSMAIRgIerainblf R xexeEBMbodiment
embodiment. 15 DETAILED DESCRIPTION In an exemplary embodiment

dravn GSdf 2 R 2t YL ES it 88tshown in Figures 1(a) and 1(b).

The antenna 100 includes a dielectric substrate 102, an active region or
04 arasitic region or patch 106, a feed 108, a ground plane 110
B D S e B TR e 100
FIG. 2 is a graph of the return loss against frequency of the antenna in Figure 1,
with & without the slot.

FIG. 3 is a graph of the radiation pattern of the antenna in Figure 1 at 4.5 GHz

in the y-z plane, with and without the slot.

FIG. 4 is a front view 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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20 also be called a UWB antenna, a planar monopole antenna, other
technically similar terms or combinations thereof. 5 received through the
feed 108 which causes an electrical standing wave in the active patch
104. The parasitic patch 106 is electromagnetically coupled to the active
patch 104. The standing wave in the ac§ve patch 104 and the parasitic
patch 106 together generate an electromagnetic signal which is

tEesaiti et Sty ted fEecrig WHRIM GRURSe MinglestiesI atiMaRythave in the
antenna 100 acts ﬁia receiver; the operatjon occurs in reversEXJThe

BRIMFRRLGNAE sighs RRIASIL G BAIGD it fISALRTRRGNGIIPREY,SeuRted to the

S RV TSSO 04 e e pas D et
INn turn generates an electrical si al In the fee . rder to .
Bl 08 gl o ReLRIE AC-F B HAMTAGNE He SO WL s EApsupitied

shrovgh thaydieiprovitndisudtasingligitersignal processor (DSP) and
associated electronics. The DSP may be programmed using software
according to a desired modulation technique such as orthogonal

Wepretivy aniaioa Hiplisiag aOBCHAEaCide OiRrAlMBAsshdwvidtigverse. The

O TR e A anaing

prvevieihtheabisspate1 e nd ibearasitiopatan G adhicitimatm
AAIAALY @H%‘I W@é&qgﬁg Imqh]e].,?ec?'gﬂ?o%,_lbstrate has two opposed

ajor surfaces; a first surface 114 and a second surface 116. An x-y
plane is defined on the first surface 114, 20with a z axis perpendicular to

hefist sodeeraté of tRaotrNm EiSkmaykagpravideskifcadausne{rtiare

shown but including at least one non metallic section that will pass the

HIELFBRYAGNERY RGrRIPUAEHREFBAF hEIIR! SIRRERTO6RSPtHERRa and

ses0@dree blatirorpcicalpadBP fiislbefpesgtarh ifdacirmi softiwhre
direction. 25The active patch 104 is aftached to the first surface 114 and

RCEAGRG I 3AESE R IROGHIRHRRI LRCHNHS BHRI &S RED AN BETREBNCY
wikion imaliianinyi(OF BN htfosertiedJyBhsaeeiiettine 112 and an

imaginary major axis 120 6

The substrate 102 is a cuboid made from a dielectric of approximately 0.8mm
thickness and a dielectric constant in the range of 3.33 to 3.43. In plan view the
substrate 102 is generally rectangular shaped with an imaginary longitudinal
centre line 112. The substrate 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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bisecting the centre line 112 at approximately 1/3 of its length (measured
from a first end of the substrate 102). The shape may be described as an
elongated ellipse with a shorter minor axis compared to the major axis.
The active patch 104 may be made of a conductor such as copper and
may for example have a 5 thickness of §.5mm to 1mm. The length of the
major axis 120 may determine the centre frequency of the operating

bﬁﬁ@“ﬂ@lﬂhgh b@rlﬂr%iqr?é)dﬁ 1_:—]%@ ap@%rg@rﬁumyahsi@liyﬁ@ @Qgt'ﬂﬂ dﬁ:jf;ﬁi!‘# red from a

tho er lengths such a or so be used) w

g L R R e Do TR R GRRFIIRd i AiRgated

@Pﬁq@s@&Mth%ammémmw BRI§ iEentpRgEY ab the maawrmwlsrhwgctwe patch
rasmc gatch 106 | atta;"éaﬁd to the first surface éﬁj and i elllptlcal in

538(35 I SY SRR R A 5&’&%@8‘%’9‘% a

miG@rﬁ@QSSolb%ﬁmﬁh@ aentie Wmléagand)ﬁmmgjaaw@ajgo anisy ditermine
isec tln e centre I 12 at a rOX|ma eI s Iené; ured
?8H85‘°i/ s?w%%r SN (ﬂﬁgj% may be

edtfaarvw@m;a@mgtm lémgrh aed&rmnghacbmbtdéhgtﬁmwm Gf%p@maycmay
tch 106 m e th mate ve
855 b LR e her et MAVAE T e apsiial e Dot o ken
&@éuéncyexamlmhh@rmj@hmsb&épmmmmwe@m tﬁéMgahdnﬂtﬁé\gmjor

length, for example 0.6Ag (generally the parasitic 20patch would be longer
the active patch so if the active patch were 0.25Ag or Ag the parasitic
patch would be correspondingly changed). The parasitic patch 106 may

PHRY] é@ﬂ&oﬁf AP RALRLIHRRAY ?ﬁ%té’%dég“i‘ #1284 ARl in

configuration.’ T e centre frequency may be defined as the midpoint

sleapedagninlclieies Shegiestandlastmalais ehecretfd) ioxihsaan ougabRaRe minor
Xﬁ%%@&%@cérﬁr&ﬂ?ef%é%@eﬁ%s anﬁ‘é%}e {TEQ%“B%%B%@; the

(eg: 6 GHz for 202 in Figure 2). So in Figure 2 the centre frequency
ootie hr%@ri’zan\&n@rmrrtatWéY deffitisrength {owasieracbiresminplfirst end).

Y 4epeney BE WS 985S bhlRda0sif% WFEH%%%VP@? Hﬂ'iﬂd? axis

4.8GHz as shown in Figure 2. 7 For a dielectric constant of 3.3
eemMparesHiociie BRIPDBES! 2T e RS PEHAN Qﬁtﬁ@mhfbﬂw@a@e material

ARmianERe 0 Y 245 8PN Be aptiue RAERid AR 65 thay be sllghtly

& arasitic patch 106 a major axis of 20mm and a minor axis of 16mm. 5

igaiethas) Ui‘@aﬁtm@ng@howb%%@éﬁﬁk@%ﬁ?@éﬂ@@fawﬁlwaﬁaxﬁ@
BEHVERRIEBLOAnYIYRIiHNISIHAR, ]fBPéQQMHE%LGSSQ JEMRIAG th8 8arasmc

impedance matchlng For example the gap 126 may ’bé Jess than

ek wovid bﬁalg)rm@mﬂ@nﬁbeo%ﬁvgrﬁﬁi@meiﬁwara%\ferﬁai@bé@e@g.ﬂ 25Ag or
N}m% 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 VSWR is 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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null regions. The slot 111 is parallel with the minor axis 118 and
terminates at 10 the major axis 120 at substantially 0.125Ag from the
minor axis (for example between 0.12-0.13Ag). The slot 111 is rectangular
in shape with a width the same as the feed 108. Figure 2 shows the
difference in bandwidth, with and without a slot. If a -10dB threshold is
applied, the bandwidth 200 without a slot covers a much larger 15 portion

Pbthe diblect/\d/Bopeitheompagerid thedmrsiwitinel s with 856k z, an
%between 3.9%{% nd 6GHz). So.in this case the slot has restricted the )
YRR GERL iR MBes X Isrisd Graphanddirdpiiataisgmm for the active

pHTBHAtP & @ foPnfig patsitRpiesHa U Lneitplanieon2onmeand a minor
de_scrif (? above. Figure 3 shows the difference in the radiation pattern in
?ﬁ%sf’ le) - with and 20 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

D L L N R B 1D g e
dodi\expaiptat,0dmyadiingnthie saibtatmayebd s ¢ede DoV iatpedaiace
' ' i the first
iR i A D AU e N
connected to an electrical signal source, thereby supplying the electrical

signalde the ﬁféb’%mﬁi@ié %r&@ﬂjdrﬂﬁiiﬁr@cﬁwwwﬂiﬁmm&i@mﬁ'ﬁw the
having a characteristic impedance of 500. The feed 108 may be the same

Ak EeRicasd thitgsils! 4d ifarael pal e iR IS HaAdermnates at
ptaangorta e secansupstaceally® casxfeohetes irmaidiRiof tbeexample

substrate 102, and extending, from the first end to a point close to 5 the

BeivEsIEA 204! Matighie ) 4 als 1oBA0gHIANMRAGRR Wi Mgy the

piane id handae1@give patch 104. Varying this gap 128 may be used to
improve the impedance matching. For example the gap 128 may be less

than 0.04Ag. In a further exemplary embodiment an antenna 400 is
EgfiglReshawshbevdifference in bandwidth, with and without a slot. If a -10dB

threshold is applied, the bandwidth 200 without a slot covers a much larger
portion of the FCC UWB band compared to the bandwidth 202 with a slot
(between 3.9GHz and 6GHz). So in this case the slot has restricted the higher
frequency limit to 6GHz. This graph was prepared using a simulation 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



10

15

20

10Figure 4. Generally the further exemplary embodiment in Figure 4 is
similar to the exemplary embodiment shown in Figure 1, however there
are several differences. For example, the ground plane 410 lies on the
first surface 414 and has two portions on either side of the feed 408, both
spaced by a gap 430. The feed 408 g a coplanar waveguide (CPW),
for example having a 15characteristic impedance of 500. In a still further

exerBIApiesNROdEREMA [RARTNA Bty Radablic aasbacerislipnsodhd he feed
method 500 ?éhown in Figure 1 anfteEH?OZ a copger sheet is a%;trlglached toa
Ld0mE RALRE $7'08 "RLAR0 BHIRGSS ASLA ARG ARG Adual
elements, such as the patches, feed and ground planes. In step 506 a

fhﬂeBr IBGIEIIERS ’lallfﬁfsig%ﬁa%éh%%%%E%‘?e%%ﬁ%%@t@?ﬁ% 'So%ﬁ?n(ﬁqlse entire

eets are cut to singulate each antenna. S 0 a connect
witibheldhe sabistiatel foRlandoexinading tosighal fist crxtiogahpeivwatese to

_ | TSI .
the b kRPN RIS TR 8 RIRSSAY PO B
plawes, taifiand dhsasativie patch d84he/suyisgdiisgeampitérmanbeacsid to

gﬂi%ﬁg%@@g@é%@t %ﬁ%@% F:;T - eth"d‘rtEQHﬁwBFe‘%Wé”&%% PSA3  BUIBES than

In a further exemplary embodiment an antenna 400 is configured as shown in
Figure 4. Generally the further exemplary embodiment in Figure 4 is similar to
the exemplary embodiment shown in Figure 1, however there are several
differences. For example, the ground plane 410 lies on the first surface 414

and has two portions on either side of the feed 408, both spaced by a gap 430.

The feed 408 is a coplanar waveguide (CPW), for example having a

characteristic impedance of 50Q.

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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3. The antenna as claimed in any one of the preceding claims wherein the
substrate has two opposed surfaces and the active patch and parasitic
patch 15are on a first of the opposed surfaces. 4. The antenna as
claimed in any one of the preceding claims further comprising a gap
between the active patch and the parasific patch. 205.The antenna as
claimed in claim 4 wherein the gap is less than 0.03 Ag, where Ag is the
oex@lgggth 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. 25 7. The

antenmanmh elsdnecshiie grrinrodmphiered the length of the major axis of the
active %%téh IS ,subak%antially 0.5Ag, where Ag is the wavelength of the

centré SQH&%H fEU&nstrate. 10 9.The antenna as claimed in claim 8
wherein tgilengthodf dretheagaibaxistef the parasitic patch is between
0.5Ag and 0.7Ag, where Ag is the wavelength of the centre frequency in
the suh ERAOSHBCHAH RS S AR B8 HERG GherBine preceding
claimg whessiticthatghepe e auisepetthalactibmagnasitalyaton iseatd the
elon ate? lipse. 11. The antenna as claimed in claim 3 or any one of
éfgl}ﬁ%spz? §™0 when dependant on claim 3, wherein the feed is a

microstripline, and further 10 comprising a ground plane on a second of
?e opposed surfaces Td'ace f to the 1;? d., 12. The antenna e}s claimed in.
faim &8 e

SraNG Ui B ClAME % AR MM HRBERATIRE G Am'S WHBFeAEtve

patdleed is a coplanar waveguide (CPW) and

3. The antenna as claimed in any one of the preceding claims wherein the
substrate has two opposed surfaces and the active patch and parasitic patch

are on a first of the opposed surfaces.

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 A,

where Ag 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 0.5\, where Ay 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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15further comprising a ground plane on the first surface having two
portions either side of the feed. 13. The antenna as claimed in claim 12
further comprising a feed gap between feed and the ground plane. 20 14.
The antenna as claimed in any one of claims 11 to 13 further comprising a
active gap between the active patch anghthe ground plane. 15. The
antenna as claimed in claim 14 wherein the active gap is less than

Q58-0ﬂﬁ’élaMé¢ﬁﬂaPe€s iélﬁnﬁwvﬁlﬂﬁmh@fvﬂ'@éiﬂﬁﬁg fé@@#ﬁ@ﬁwti)@ thgjor axis of
ubstrate, . 16. A monopole antenna comprising: a dielectric substrate, an
08 B DA S NS SR BD A SIS Aarinne NG G o the
paitre freduenayslattinetbglagtyve patch configured to restrict the higher
frequency limit of the antenna. 11 17. The antenna as claimed in any one

of claims 2, 16 or claims 3 to 15 when dependant on claim 2 wherein the
sot isThay aliebinthariromadsn spaceddromibe ratwlinyisialthstaniéadin the
and terminates substantially at the major 5axis, where Ag is

by 0.125A
SHene PR P aEN ARG e RRIASE Ak d i slenoaied el iftbnna

as claimed in claim 17, wherein the slqt has_substantially the same v_vidth

B e e B A 1 57 5 B 827 SR /3553 e
dependant on claim 3, wherein the feed is a microstripline, and further
comprising a ground plane on a second of the opposed surfaces adjacent to the

feed.

12. The antenna as claimed in claim 3 or any one of claims 4 to 15 when
dependant on claim 3, wherein the feed is a coplanar waveguide (CPW) and
further comprising a ground plane on the first surface having two portions either

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
0.04A4, where Ag 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.
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antenna is an Ultra WideBand (UWB) antenna and/or a planar monopole
antenna. 20. A method of manufacturing an monopole antenna
comprising: 15providing a conductive sheet attached to a dielectric sheet,
planar etching the conductive sheet to form a plurality of antenna
elements including an active patch andig parasitic patch, providing a
protective layer on the antenna elements, singulating the sheets to
form a plurality of individual antennas, and 20attaching connectors to each

antenna. 21. A method of manpufacturin ono gle antenpa
EOmplER TieBIIAS S UBTRR AT LI SHEIBHDS B 4 CIRIGAIDS A 15 when

abpeHRiahY dhereandteiivmnesditr foparalbuisliyeohamieans, spaced from
5elements jncludin ctive and a slot in the active patc .

(T SURRUESt L B S L2ahern IRRIERIES SHGSIETg 2t the major

shigciatieronyis Meralityedéimfllyicludlcotenrategodmiiaiehing sabsesters

to each antenna.

18. The antenna as claimed in claim 17, wherein the slot has substantially the

same width as the feed.

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.



