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INDOOR OMNI-DIRECTIONAL MONOPOLE DISC ANTENNA FOR QUAD-
BAND SYSTEM OPERATION (GSM 900, GSM 1800, 3G AND WIMAX)

Field of the Invention

The present mventxon relates to antennas. In particular, the invention relates to an

omnidirectional monopolc indoor antenna for quad-band system.

Background of the Invention

With the increasing popularity of wireless communications, there is also increase demand on
antennas that are adapted for various ranges of communication bands. It can thus be seen that

there exists a need for a simple and robust way for an antenna system adapted to provide

multiband transmission with a broadband characteristic.

Summary of the Invention

In accordance with one aspeét of the present invention, there is provided an indoor antenna
for receiving and transmitting signals of multi-band. The indoor antenna comprises a disc; an
antenna block for mounted on the disc, the antenna block having a top cylinder defining a top
potion of the antenna block,-a bottom cylinder projected beneath the top cylinder, and an
inner cylindér extended from the top cylihder within the bottom cylinder; and a connector for

mounted on the disc with a terminal connected to the bottom cylinder.



-2- I n accordance with one enbodi nent, the antenna bl ock may be nounted on
the disc via the inner cylinder. Further, the antenna bl ock may be nounted

on the di i gap defined between the disc and the der .
The hei gh‘?ﬁozwlgﬂg%éap may determ ne a Vol tage Standing ﬁg{?}é‘&@})%d"%@sm) of

the indoor antenna. 5 |n accordance wi th another enbodi nent, the antenna
may further conprise an L-bracket nounting on the bottomcylinder with a
horizontal |eg in close proximty above the disc, the L-bracket provjides a
mat chi ng st UbAcprdrneeivathagneymbediment. the Apfeaspleck fishbe meunisdanae dishbB dfoment
a height and diameter _of the top cylinder may determne a first frequency
band that r#senetindssi Furthendheapntennn dlask sedy. be| ousirdi an B disg With yyeap defiged

di anmeter of the bottom cylinder nmay determ ne a second frequency band that
resonant wi bétwednehadiserand sl tottkm chieder.niherheight phthe rgaprnay getstmide eoltagst enna
for providing multi-resonance response for the antenna block. 15 In a

furt her enbswidiEWavé Retid (VEOE®R) cdittecmduvar amenné.ur t her conpri se a radone for
housi ng the antenna bl ock on the disc. In yet a further enbodi nent, the

connectog may be a N type connector. In particularly, it may 20 be a
N-fermal e type connector. |In accordance with yet a further enbodi ment, the

i ndoor - ant epnAcrgaRl VA hfbiifef GhibQiiRlentTAROR M Ra aa\%emﬁﬁer chifrise b T:tharet may
i ncl ude any of GSMB00, GSML800, 3G and W MAX

2011/ 02535%&[&% 89 %&&Q&%?hﬁd%f with a horizontal leg in close proximity above the disc, the

L-bracket provides a matching stub operationally.

10 In accordance-:-with yet another embodiment, a height aﬁd diameter of tﬁe top cyljnder may
determine a first freduency band that resonant with the antenna block. In addition, a height
and diametér of the bottom cylinder may determine a second frequency band that resonant
with the antenna block. The inner cylinder may ground the antenna for providing multi-
resonance response for the antenna block.

15
In a further embodiment, the indoor antennﬁ may further comprise a radome for housing the

antenna block on the disc.

In yet a further embodiment, the connector may be a N type connector. In particularly, it may

20  be a N-female type connector.

In accordance with yet a further embodiment, the indoor antenna is an omnidirectional

monopole antenna. The multi-band may include any of GSM900, GSM1800, 3G and

WiMAX.



I n accordance with another aspect, the present invention provides an
omni di recti onal nonopol e i ndoor antenna. The indoor antenna includes an

ant enna bleoki@sszi ng on a disc, the antenna bl ock is agepiesdeoizs
receiving and transmtting nulti-band f(fquencies signals. The antenna

bl ock has a top cylinder defines at top,” a bottom cylinder projected
beneath the 5 top cylinder, and an inner cylinder extended fromthe top

cylinder wi thin the botto i . i nd Wt enpa.furt her .. i ses a
connect or f%}aﬁﬁﬁﬂ ?%gh%ng#ﬁékd?&%Em?gHS%“?e?ﬁ§H§F @8%%%% e 6m%ﬂgﬂgottom
cylinder. The ingoﬁé)antennagfur her conmp

rises an L-b ket mounted. on the

bot t om cy| | RARIPOICHRYPOF ARG Khe ipdoog g Mielidks By S bR RHINE S EFITE. The
i ndoor antenna has a broadband characteristic. 10 Brief Description of the
Dr awi ngs Thie aeiemrplaski s qdentervon geoeiing and diepitiing gnylti-Gondyecpiendigsisiapls.
under st andi ng of the invention, and are incorporated in and constitute a
part of t hiEhesanéannd bleglt hasrp toriselinderadifinessatiton, adptiem eylimerproiseiedrbencah &€ t he
invention and, together with the description, serve to explain the
princi plées top cyllnder andeantinmen cylindendxtenfied frinGhe topi dylindsr mathimsthebgstomsqybinder.v e
view of an indoor antenna in accordance w th one enbodi ment of the present
i nvention; TH2 ikddGr aRtenral fughar abmprises @rcomectve & inoruating/orethe alisctwith a taohaioal
antenna of FIG 1 in accordance with one enbodi nent of the present
i nvention; dohfected fol theShotdine SyltderO[Thei i@W6opfantdifia ifx€ROrcomPFiR NG Dfbordckds.  2;

mounted on the bottom cylinder. The L-bracket is operable to provide a matching stub. The

indoor antenna has a broadband characteristic.

10

Brief Description of the Drawings

The accompanying drawings are included to provide a further understanding of the invention,
and are incorporated in and constitute a part of this specification. The drawings illustrate -
15  embodiments of the invention and, together with the description, serve to explain the

principles of the invention, in which:

FIG. 1 illustrates a perspective view of an indoor antenna in accordance with one
embodiment of the present invention;

20

FIG. 2 illustrates a cross sectional view of the indoor antenna of FIG. 1 in accordance with

one embodiment of the present invention;

FIG. 3 illustrates a top view of the indoor antenna of FIG. 2;



WO 2011/ 025354PCT/ MY2009/ 000128 FIG 4 illustrates a bottom view of the

i ndoor antenna of FIG 2; FIG 5 illustrates a top perspective view of a
radone i r e with one enbodi nent of the present hOhaand Fl G
6is a gﬁgg%ﬁgﬁ%%?ﬁg VSWR performance of the antenna ofPE?é?p%ﬁggg%giled
Description of the Preferred Enbodi nents+10 In line with the above sumary,
the follow ng description of a nunber of specific and alternative

enbodi ments_is provided to understand the inventive features of the present
i nventi on. FIG-jlystraisea hetfom wiRw of e dpfoosiqnpa mﬁ;'%ne art, however that
this invention nmay be practiced wi thout such specific details. Sone of the
details may not be described at length so as not to obscure the invention.

For ease of reference, common reference numerals will be 15 used throughout
t he fi gur esFithénllusfates pitopgperspettive visanef aoad@neninlaggordages withe gnecasphodimenooft he
figures. FIG 1 illustrates a perspective view of an indoor antenna 100 in

accordance tht plessan@dveaninadindent of the present invention. The indoor antenna
100 is nade suitably for mounting 20 on any indoor wall and ceiling. The

i ndoor aptenna 100 conprises a disc 110, an antenna bl ock 120, and an

L- bracket 130. The disc 110 is a circular shape base disc. The disc is nmade

of ‘any sui tyyel ¢ ;| dBEEIH Bbwingar R PerfdHAlc e e QhteAor 46! fbl € material . The
ant enna bl ock 120 .

Detailed Description of the Preferred Embodiments

1 0' In line .with the above summary, the following description of la number of specific and
alternative embodiments is provided to understand the inventive features of the present
invention. It shall be apparent.to one skilled in the art, however that this invention ﬁay be

- practiced without such specific details. Some of the details may not be described at length so
as not to obscure the invention. For ease of reference, common reference numerals will be

15  used throughout the figures when referring to the same or similar features common to the

figures.

FIG. 1 illustrates a perspective view of an indoor antenna 100 inv accordance with one
embodiment of the present invention. The indoor antenna 100 is made suitébly for mounting
20  on any indoor wall and ceiling. The ipdoor antenna 100 comp;ises a disc 110, an antenna
block 120, and an L-bracket 130. Thé disc 110 is a circular shape base disc. The disc is made
of any suitable material including aluiﬁinum or any suitable material. The antenna block 120
is generally a cylindrical block moun;ced on the center of the disc 110. The L-bracket 130 is

fastened to a lower part of the antenna block 120 with its horizontal leg floating above the



is generally a cylindrical block nounted on the center of the disc 110. The
L-bracket 130 is fastened to a |lower part of the antenna block 120 with its

hori zont ayol2¢f1/d2ksx@t | ng above the -5- disc's surface wpphngtvRs€odiRXi mty.
The vertical leg (the attached portion) of the L-bracket 130 further
defines an elongated slot 132. The L-bratket 130 is fastened to the antenna
bl ock 120 through the el ongated slot 132 and the el ongated slot 132 all ows

the L-bracket 130 _to slidably nove up and down on the surface of th

ant enna bl ofike’y sface st close » 1t)1§gte B’e‘ﬁ‘é?lﬂﬁgr e %f?"lg%ri’t?fttq‘?? ﬁgﬂ?tldﬂ*‘@?}

i nprove the indoor antenna 100 performance. FIG 2 illustrates a cross
secti onal vlwﬁhertdﬁﬁnqsr@éi@@ﬂg"é?ﬁf 1321106 Lobragkeid 301is fastepgdcigtpaneanaglods one
enbodi ment of the present invention. The antenna bl ock 120 conprises a top
cylinder 12120 thraveh thenelengpieddiot 132 4ndathe elongdterhdet 133 |allpwe thell-bracken &3& top
cylinder 122 is a solid 10 cylinder block defining the top portion of the
ant enna bl odidatl Gnovéhy 4mit dowwin ary thentiefiicelat4the anttiaridetkhi0l dhe dRitadhets138
slightly bigger dianeter than the top cylinder 122. It is disposed beneath

the top £yl perdfis sbd2nametify suitero @EpBvOhe IndSo@ichMo0ytifidrncel 24 f1anged to
the verge along the bottom perineter of the top cylinder 122 with an opened

circular end. The inner cylinder 126 is | ocated inside the bottomcylinder
124 and at the centre of the disc 110. The 15 inner cylinder 126 has a

-1 di . CVh |+ 4, b
wth a sl aier g RERs tiost BRAEHRLYRARE e maBanlclf RO Ayl
[ l'i nd 126 . t t i nd 1 i ' d
of e} nnaTCgH RABRITRE G Phty R BREb S CYBRee ek ta  SFRYR iy 126,

AL the three oyl ot 2ina i P RS AN B TRORS StdeC P s 2EUE 2

10  cylinder block defining the top. portion of the antenna block 120. The bottom cylinder 124 is
formed hollow and has a slightly bigger diameter than the top cylinder 122. It is disposed
beneath the top cylinder 122 with the edge‘ of the bottom cylinder 124 flanged to the verge
along the bottom perimeter of the top cylinder 122 wit‘h'v an opened circular end. The inner
cylinder 126 is located inside the bottom cylinder 124 and at the centre of the disc 110. The
15  inner cylinder 126 has a smaller diémeter, than the top cylinder 122 and the bottom cylinder
124, but with a slightly-longér length (height) than the bottom cylinder 124. The: inner
cylindér 126 extended from the top cylinder 122 with an opposing end of the inner cylinder
126 slightly exteﬁded beyond the bottom cylinder 126. All the three cylinders 122, 124, 126

are arranged concentrically about a same axis.

20

When assembled, the antenna block 120 is mounted on the disc 110 through fastening the
| proﬁuded end of fhe inner cylinder 126 to the center of the disc 110 with fastenérs. As the

inner cylinder 126 is longer than the bottom cylinder 124, the opened circular end of the

bottom cylinder 124 is in close proximity apart from the surface of the disc 110.



When assenbl ed, the antenna block 120 is nounted on the disc 110 through
fastening the protruded end of the inner cylinder 126 to the center of the
di sc 110 wohbii@sisgners. As the inner cylinder 126 is | ¢pgaiyiodasoiize
bottom cylinder 124, the opened circular end of the bottomcylinder 124 is
in close proxinmity apart fromthe surfack® of the disc 110. -6- As shown
in FIG 2, the indoor antenna 100 further conprises a connector 140 having
a connector end 142 and a termnal end _ 144. The connector 140 is adapted to
attach, of f ASShewt In BiG-22. (ths, ideercpnéanns 104 figther, ¢oanpgisesca sammeeippbtd MYng 3 t he
antenna bl ock 120. Wien the connector 140 is attached on the disc 110, the
connect or epIngAor cast déhas! & teyrinallgad 144s dhaseongesiar d 4@ isgdaptedtomttaghs off eenyr, and
the term nal end 144, through the disc 110, extends towards the antennha

bl ock 120 uert a fevbisel tuefce afalie disvdl 1044posingad thetantenral Hlgekcl@fnwabeedie canedie
bottom cylinder 124. Preferably, the connector 140 is attached beneath the
L- bracket 1B.is attachéil aOEOdiERNIOStheicbihettttend MWD ehitdals from! thererérseinBee bPehei S an

i n-building or indoor antenna for 10 wall or ceiling nounting. The disc 110

and the ant@anpobhfacke ©aRindl G a8 thdupitle Afic 210TRREAM! BwhAS HR R eI RREN
that provides an omidirectional pattern in azimuth plane. In yet another

Gotormmno 1120 PRUCHE e, QIPLEL (i Reh Rt P Bl B BRERIE o, °

determ ne t equencies t resonant MBOO,
whi | st the } of th oft Lin 124 apted to determ ne the
frequenci esﬂ}&ﬁ%p fyf tégg%nélﬁ tor\?lviltp i attﬁgeﬂe?)r{’gﬁeﬁfgﬁ%eybéraaﬁkﬁ 11 %drj' GSM 1800 and 3G The

i nner cylinder 126 shorts the antenna bl ock 120 to the disc 110 as ground
and provides "nulti-resonance response” for the antenna 100 suitably for
wor ki ng at | east, with GSMB0OQ/ 1800, and 3G bands. . In addition, the L-bracket
130 provi ddB 3sForAgReenYityonst ambodiment. the Fferan N0qs ag ipbuilding s iadogr denpt BYi de an
i proved 20 antenna performance at W-MAX band. Further, thickness of the
bot t om ®y| i¥ledr efipgamennting iTheedisccill fndethe ppignnagklogle 120 gre ¢anEigwrd aut ar
space between the bottomcylinder 124 and the inner cylinder 126, are

f act or s t hanonopole radiating element that provides an omnidirectional pattern in azimuth plane. '

In yet another embodirﬁent, a height and diameter of the top cylinder 122 are adapted to
determine the frequencies that resonant with frequency band for GSM900,_ whilst the height
15 of the bottom cylinder 124 is adapted to determine the frequencies that resonant with the -
frequency band for GSM 1800 and 3G. The inner cylinder 126 shorts the antenna block 120
to the disc 110 as ground and provides “multi-resonance response” for the antenna 100
suitably for wquing at least with GSM900/1800, and 3G bands. In addition, the L-bracket
130 .provides a matching stub and its dimension can be adapted to provide an improvéd

20  antenna performance at WiMAX band.

Further, thickness of the bottom cylinder 124 and the inner cylinder 126, as well as the
circular space between the bottom cylinder 124 and the inner cylinder 126, are factors that

determine a broadband characteristic of the antenna 100. The height of the gap between the



determ ne a broadband characteristic of the antenna 100. The hei ght of the
gap between the -7- disc 110 and the bottom cylinder 124 is one of the
factors tWwehofiahessgi ne the Vol tage Standing Wave Ratio ¥R 2008/0d0it
antenna 100. The VSWR is al so affected y the diameter of an inner pin (not
shown) of the connector 140. Accordingly,” these paraneters can be
configured accordingly to provide an optim zed perfornmance multi-band

le 5 t The disc 110 and the ant hhock 120
of "the. ant ol 11bond 4HF BRUOrRAMTHET 130 TCaTs bfE HEPB, P SO RiPC

al uminum I n accordance with an enmbodi nent, a |ight weight alum n m A1000
can be usedStardieméaveRatior S W) af é'tﬁn‘ﬁlﬁ‘ﬁ’éﬁtlé)oo?h@c Né“ﬁﬁt‘%ﬁh& affggred hdher o
al um num A1000 provi des good antenna properties. |In yet another

enmbodi ment , diathetercafian dwteopin 14@ shayvrg oREhe somrieetor 149e Aceordiegly, dhese paramei¢ry canor
connecting the antenna 100 to an RF coaxial cable with N-male type

connect or. Heb configared osderdirglywtd prowviet fre ropimized i peefotmancd mudti-pasis imohapotehat

t he antenna 100 can be adapted to provide operating frequencies of

appr oxi nat edpni&RRHAEPMtennand 1710- 2600MHz wi t h bandwi dt hs of approxi mately
140MHz and 550MHz. The indoor antenna 100 can al so provides a | ow VSWR of
| ess than or equal to 1.6, a maxi num gain of 2dBi and omi directional

radi ation pattern with a |linear polarization characteristic. 20

The disc 110 and the antenna block 120 of the antenna 100 can be made of any suitable
materials, which include aluminum. In accordanc;a with an embodiment, a light weight .
aluminum A1000 can be used to construct the main components of the antenna 100. The

10 aluminum A1000 provides good antenna properties.

In yet another embodiment, the connector 140 is a N-female type cbnnector suitably for

connecting the antenna 100 to an RF coaxial cable with N-male type connector.

15 In accordance with another embodiment, it is possible that the antenna 100 can be adapted to
provide operating frequencies of approximately 890-960MHz and 1710-2600MHz with
bandwidths of approximately 140MHz and 550MHz. The indoor ‘antenna 100 can also
provides é low VSWR of less than or equal to 1.6, a maximum gain of 2dBi and
omnidirectional radiation pattern with a linear polarization characteristic. |

20
FIGs. 3 and 4 illustrate respectively a top view and a bottom view of the indoor antenna 100
of FIG. 2. Be_sides the orientations and arrangements of the disc 110, the antenna block 120,
the L-bracket 130 and the connector 140, two sets of three mounting holes 152 and 155 are

provided on the disc 110. Each set of the mounting hole are arranged circularly about the



FIGs. 3 and 4 illustrate respectively a top view and a bottom view of the
i ndoor antenna 100 of FIG 2. Besides the orientations and arrangenents of
t he di sc W¥Qo1itd3s3sant enna bl ock 120, the L-bracket 130 agg/nvos6uapct or
140, two sets of three nounting holes 152 and 155 are provided on the disc
110. Each set of the nmounting hole are ag’ranged circularly about the -8-
center of the disc 110. One set of the m)unti ng holes 152 is provided for

fastening the in a on t he cei lin e .set of, t
nount i ng hof@&r Pg Qfsgqi%gg'f’é e W@{P@Pg\ll\? MrPYiﬁecﬁf%%te’B’f’g ’glﬁ“’gﬂ?renna
cap. 5 FIG 5 illustrates a top _pers ectlve view of a radome 500 in

accor dance #itemnadf8 canthe dvakesh c%li?ngt ﬁglepfﬁfegféﬂ?? mappting helss 13hare aapiat 9500 i s
adapted to fit over the indoor antenna 100 of FIG 1 as a protecting cap.
The radone Bedvingmguntmgaieays qfianlanteeriaeep. | i ked with a sloping rimprojecting
around a spherical cap or donme. Two concentric ring grooves 501 are defined
on the spherical cap surface of the radone 500, wth the upper ring groove
wi der than the |ower 10 ring groove. The radonme 500 is fitted over the

i ndoor ant eFie 510 trhtds Htogpedspoctiee Gowpf 4 b §IW if Bbrdahe@milh dic@mbetidderan t he
bottom si de of the radone 500. The radone 500 is provided for protecting

the i ndoor &%@ﬁaa?enﬂ-meﬁtroamrﬁ@vadsﬂersmmis AAPBE o fifl HveR SeOMEGR GRtciMal Td0 Ot her
enbodi ment, the radonme 500 is made by thernmp plastic material 15 which

i ncl udes Pgjyc 3P OB AP R PR RES A ha)geneiah fih- Haﬂlg{ kROt Bbpirteftin

material is on y a poss & materia can e used, not m t'at’i ons

W thin the ST ie 0.I:O ;[’1 re%(sza ! goen% ITO O'COHCC 1%Cr81r da(l;]C%S gﬁ]t ar}etd e&)rgsent
i nvention, PAPSTEE &Y na ntenna’ can gl éfﬁr W& 1t easy to
manuf act ur e, efe abI |nd or te i s made by cos ff c
Comreroi ol BRyPHELE] RISttt e THpieAPey ﬁh@ BPH‘}W‘B%?%V%WES’F g € lowe?

per f or mance, Further, the |ndoor antenpa i.s easy to assenble and can easily
be mountPed T8 graque- ke radgme S89 5 Hitpdionerghs indger enteqna; 190 thrgughihres FRARIGHEEY SUR

performance of the indoor antenna of FIG 1. As shown,
(not shown) provided on the bottom side of the radome 500. The radonie 500 is prov1ded for

. protecting the indoor antenna 100 from environment impact.

_In accordance with another embodiment, the radome 500 is made by thermo plastic material
15 which includes Polycarbonate-ABS Blend (PC-ABS). It is understood that the material is only

a possible material that can be used, not limitations within the scope of the present invention.

In accordance with the present invention, aforesaid indoor antenna can be made light weight
and easy to manufacture. Preferably, the indoor antenna is made by cost effective commercial
20 material that is reliable and provides a superior performance. Further, the indoor antenna is

easy to assemble and can easily be mounted on the wall or ceiling indoor.

FIG. 6 is a graph showing VSWR performance of the indoor antenna of FIG. 1. As shown,

the monopole indoor antenna is resonant at the frequencies of 890-960MHz and 1710- -



-9- 2600MHz. The indoor antenna operates over the follow ng bands with a
VSWR | ess or equal to 1.6. These bands cover typical comercial bands such
as GSMBOOK&30P/023853¢ W MAX. I n one exanpl e, the indoor apieaigodsbholss
adapted to provide a disc 110 with 170mwda5 di aneter; the top cylinder 122
with a height of 24nm and a di aneter of “30mm the bottomcylinder 124 with
a height of 25mm and a wall thickness of 2mm a gap between the disc 110

EQ?i ot ZF: i hﬁeﬁ%ﬁi%?a%ae&% prf%&?@&%@%ed@hﬁé‘é‘rb Yl BRI bl
i 110 20, W isS. i gur.atiop, [ '
ot ot t 1 156 e bkt e ok by sned sty 3B g, TREER S ©

frequenci es of about 890-960MHz and about 1710-2600MHz, with a bandw dt h of
about 70MHz and 890MHz. The i ndoor antenna 100 further provide a 2dBi (max)
of gain and a VSWR | ess than 1.6. The indoor antenna 100 provides a |inear
pol ari zat i ol auet ¢xampleothez mdocr| antrapml0f dt hdapfed 30aBovidel aadiseettl with [B&am wi dt h
of 1005. The front-to-back ratio for the indoor antenna is 18dB at 900MHz,
34dB at sl80divhizerathd tdl dBinder P2CHith d beight of 24mmdayd sit dadetérhet30ming thedbpttem
exanple is provided by way of exanple only and it is not intended to limt
the scope ofylihdee 124WERE height oR25Hin! dn@d WaB tisickheyd If2mihg @@@P bet@edntht dit H16r
alterations and nodifications can be desired to achi eve w der band

reception fgn weMBiubi d9RidePI45HRPa heidht bf 3rith! dndRQerRBPG R RoriznthiNESe tiekl-| | ed
in the art that various nodifications and variations nmay be nade to the

structure r j j i . b f r
opi it of skAsNeERflhe hAUE e Giftpd it HiecdIDRE 20 Sl WA BRSTEIRGET |

present | ”‘é%tdh%rkngu \{I%Ir)edance antenna with a power rating of 50 watts may provide the operating

10 frgquencies of about 890-960MHz .and about 1710-2600MHz, with a bandwidth of about
'70MHz and 890MHz. The indoor antenna 100 further provide a 2dBi (max) of gain and a
VSWR less than 1.6. The indoor antenna VIOO provides_ a linear polarization with a horizontal
beam widtﬁ of 306°5° and a vertical beam width of 100°t5°. The front-to-back ratio for the

indoor antenna is 18dB at 900MHz, 34dB at 1800MHz and 41dB at 2GHz.

15
It is understood that the above example is provided by way of example only and it is not
intended to limit the scope of the invention. A skilled person will recognize that other
: altefations and modifications can be desired to achieve wider band reception for the indoor
antenna.
20

It will be apparent to those skilled in the art that various modifications and variations may be
made to the structure of the present invention without departing from the scope or spirit of the

invention. In view of the foregoing, it is intended that the present invention cover



WO 2011/ 025354PCT/ My2009/ 000128 -10- nodifications and variations of this

i nvention provided they fall within the scope of the follow ng clains and

t hei r equygabfnhsisa WO 2011/ 025354PCT/ MY2009/ 000128 - 11pcEhniviieo/doofyy | ndoor
antenna (100) for receiving and transmtting signals of nmulti-band, said

i ndoor antenna (100) conprising: a disc (110); an antenna bl ock (120)
nmounted on said disc (110), said antenna bl ock (120) having a top cylinder
(122) definjng:. L On- . d. C o _ i nder
(124) proj crpaeiioRl affvidftight sfRUCIORER Mol e MOUmR REMBELE M
(126) exten%gd frow sai &9 cx}lﬂ%&der (122) wthin said bottom cylinder
(124); and POTVEESHLERT %‘34“@}‘ ft ed on said disc (110) with a term nal
(144) connected to said



-11-
CLAIMS:

1. An indoor antenna (100) for receiving and transmitting multi-band signals, said
indoor antenna (100) comprising:

a disc (110);

an antenna block (120) mounted on said disc (110), said antenna block (120) having:

a top cylinder (122) defining a top potion of said antenna block (120);
a hollow bottom cylinder (124) with a larger diameter than said top cylinder

(122), the hollow bottom cylinder (124) electrically connected to and extending from

the bottom of said top cylinder (122) towards said disc (110), and wherein a gap is

defined between said disc (110) and said bottom cylinder (124);

and a hollow inner cylinder (126) electrically connected to said top cylinder

(122) and extending towards said disc (110) through said hollow bottom cylinder

(124), wherein a height and diameter of said top cylinder (122) determine a first

resonant frequency band of said antenna block (120) and a height and diameter of

said bottom cylinder (124) determine a second resonant frequency band of
said antenna block (120), and wherein said inner cylinder (126) grounds the antenna

(100) for providing multi-resonance response for said antenna block (120);

a connector (140) mounted on said disc (110) with a terminal (144) connected to said
bottom cylinder (124), wherein a diameter of an inner pin of the connector (140) and a height
of the gap between the disc (110) and the bottom cylinder (124) determine a Voltage
Standing Wave Ratio (VSWR) of the antenna (100); and

an L-bracket (130) slidably connected to said bottom cylinder (124) with a horizontal
leg in close proximity above said disc (110), said L-bracket (130) being operable to slide up
and down the bottom cylinder (124) to provide a matching stub for improving the antenna
(100) performance.

2. The indoor antenna (100) according to claim 1, wherein said antenna block (120) is
mounted on said disc (110) via said inner cylinder (126).

3. The indoor antenna (100) according to either claim 1 or 2, wherein said antenna block
(120) is mounted on the center of said disc (110).

4. The indoor antenna (100) according to any one of claims 1 to 3, said
indoor antenna further comprising a radome (500) for housing said antenna block (120) on
said disc (110).

5. The indoor antenna (100) according to any one of claims 1 to 4, wherein said connector
(140) is a N-female type connector.

6. The indoor antenna (100) according to any one of claims 1 to 5, wherein said
indoor antenna (100) is an omnidirectional monopole antenna.

7. The indoor antenna (100) according to any one of claims 1 to 6, wherein said multi-band
includes but not limited to the wireless communication of GSM900, GSMI 800, 3G and
WIMAX.



