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W RELESS COWMMUNI CATI ON Technical Field 5 The present invention relates to
an antenna for a wireless comruni cation, and nore particularly, to an nX
antenna for a wirel ess conmunication termnal having a small size a high
pover conmuCHPH capability, good frequency and gain cRErAREPEE i cs,
and suitable for a wirel ess comruni cation antenna. Further, this invention
relates to an nX antenna for a w rel ess conmunication term nal i

which is
suitable for an arnored and 10 built-in antenna of a nnbjmmuwmmﬁMMtl on
term nal, etc. Background Art Through the present applic i tenna”
is nanmed froma type of an electrical charge fl ow dependi ng omstte

structural characteristics of antennas disclosed by 15 the present
invention. Due to rapid devel opnents in the analog and digital

communi cation technol ogikegnyRNNIFOR WIRELESS(EGPINIUNICATIIONC Omuni cati on
services, such as cellular, PCS, GSM PHS, Iridium service using an

artificial satellite, 1 M2000 service, etc., are being provided. Al so,

Wi rel ess comruni cation is being used in various fields, such as wrel ess
LAN, radios, 20 wirel ess comrmuni cati on between apparatuses positioned
within a | ocal area, and wireless conmunication fields are being widely -
spread. For i a0§Fiead he nobile comunication termnal antenna mainly uses
the nondirectional retractable antenna owing to requirenents in that

bi -directional P OA3RI4iRCGLaIRAS/ Q0882 fGoMMMRIGA bbaMSnidiibnpPessi bl e

and it is easy to carry the antenna. Antennas of termnals that are being

sold are a comhl &u‘?a{?lgt Y& 40 a¥Bht R B waile8RtanriikiLabh ferfritfal 8aveh gl @hall
standby state, and an antenna suitable for tel ephoning state are conbined,

and ant ennas ﬁé‘,pﬂ%}?%@dertcéﬁﬂﬁmcﬁﬁ&ﬁ&pﬁﬂﬁity,r E&)\‘Ia\/inﬂéiq{?&c& laR@ 84in RRArAGtrBES, @R

signal s easi fsy are-u The antenna type ich is protruded upward from

the term nal (bl dr SPEAYS AufRiFRLAGH bRBnl Pehed, WhY Fetichela0d 5 hARAM
hel i cal antenna and a nonopol e shaped whip
antenna for a wireless communication terminal, which is suitable for an armored and

10  built-in antenna of a mobile communication terminal, etc.

Background Art

’i‘hrough the present application, “nX antenna” is named from a type of an

electrical charge flow depending on the structural characteristics of antennas disclosed by
15  the present invention.

Due to rapid developments in the analog and digital communication technologies
worldwide at the present, mobile communication services, such as cellular, PCS, GSM,
PHS, Iridium service using an artificial satellite, IMT2000 service, etc., are being provided.
Also, wireless communication is being used in various fields, such as wireless LAN, radios,

20 wireless communication between apparatuses positioned within a local area, and Wireless
communication fields are being widely spread.

For instance, the mobile communication terminal antenna mainly uses the

nondirectional retractable antenna owing to requirements in that bi-directional
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antenna which is extracted upward to enhance conmuni cation quality are
conbined. In other words,. in the nobile termnnals, such as nobile phones,
radi os, PCS, etc., for perform ng wreless comruni cati on between novi ng
term nal s, n a noving 10 term nal and a fixed pl t ennas
are using a%&bﬁﬁﬁﬁﬁfion type of a whip.,antenna and a heliggﬁ"gﬁlgﬁ%g. Fi g.
1 is a schematic view of a conventional helical-whip conbination type
antenna. Wth reference to Fig. 1, the conventional helical-whip

conbi nati on type antenna is described. The basic structure includes a
helical antenna 2 and a whip antenna 3. The helical antenna 15 2 has a
spiral conductor of which length is a deformation of approximtely (err)/4.
The whip antenna has a nonopol e shape. In signal standby state or when
surroundi ng environnent is good, the helical antenna 2 al ong operates, and

at a place WashRuhiBRioal SelioRBIgBRt it 6 AEVR ARY itienteand. Artenadof térrinal shat
antennas 2 and 3 operate at the sane tine in a state where the whi p antenna

3 is extractgd t?e'i:%'@of}’d BRI Ncii¥atibn tReinaRkiel BRSn3AR whtase it £dgahtpandtyng on
20 positions of the helical antenna 2, and there are many nodifications

dependi ng ongthe,fegdinGniayhbREr CRIRbMAL e YBdmbafed! i duv@nantapabiast
Ant ennas for nobile conmunication termnals, having a structure in which

the helical ﬁQﬂsﬂ%ﬂ%&déc&\%@ii%ﬁaarﬁaﬁoﬂ@aagfeam@revm&d? antenna 3 are being

used as representatrTve antennas for foreign PCS = w 0 03/038944 3
PCT/ KRO2/ 0885 t er'me%g{enﬁa[ Bﬁgg\lﬁ%ﬂg gjoltrﬂﬁé’d w28 BeHiSthe ArimBRI RSAR @HING Of
e by

t hese antennas is products | gon conpany in Sweden, which is a

conpany manufactyr g?@‘? SRpaNAI YL arfentih lab b Widhopdlél sdped hiphe
hel i cal ante%ﬁg&ﬁék%o gﬁaﬁgﬁfﬁéﬁﬁginbbodycofathe terninal? i?%@, Io&gr

feedi ng poi ”Efﬁexﬁﬁa hien hebitRledapbaMN S @hdnden@miRlinka86i QiaRy afecconidcied to
the sane 5 netal connector 4. Anerican Mdtorola, Inc. nanufactured an

antenna havi agcf R §aNE RaShebik! felfihals €ads dsh@oBileOgdhisies, Ofadidk) BOB, &onTiany
but different feedi ng nmethod, and equi pped the antenna in sone term nal

model' s, and s rushing wikksPoRHthRatidiNb@AEeY ndhRgSernffilgas baivbe arméwngri nal
nodel s nostly used products of Allgon Conpany. However, since this

conventi qpal srphizh S QI8 1022018 shgrReentimation Hbenstot whigadtenna
structure fromthe termnal, the protruded antenna nmay be broken by an

ext er nal forg&jaﬁampaaéﬁgtured. Al'so, in case that a user noves with
putting the termnal 1n one of pockets, the antenna is caught by a portion

of the poc ketFig. 505 b Retenfc VRGPV L S ERBnd nelical-whip combination type anicuna. With

reference to Fig. 1, the conventional helical-whip combination type antenna is described.
The basic structure includes a helical antenna 2 and a whip antenna 3. The helical antenna
15 2 has a spiral conductor of which length is a deformation of approximately A/4. The whip
antenna has a r'nonopole shape. In signal standby state or when surrounding environment is
good, the helical antenna 2 along operates, and at a place where the electromagnetic wave
environment is bad, the two antennas 2 and 3 operate at the same time in a state where the
whip antenna 3 is extracted from a main body 1. The antennas are classified depending on
20  positions of the helical antenna 2, and there are many modifications depending on the
feeding ways and combination ways of the two antennas. Antennas for mobile
communication terminals, having a structure in which the helical antenna 2 is coupled to

one end of the whip antenna 3 are being used as representative antennas for foreign PCS



putting and taking the termnal in the pocket is caused. Al so, since the
antenna has a limtation in decreasing the size thereof due to the 15 used
frequency characteristic in the above structure, although the term nal size
decreases, the antenna size does not decrease. Al so, an a&ﬁiﬁgﬁ%&gged by

t he ant ennav@e¥®itd | arger. The antenna i s bei ng manuf actur I'n a
protruded structure al one. Further, oﬁﬁng to the limtation in the
performance of the antenna, the conventional antenna has the |argest

di sadvantage in that conmunication quality, such as 20 busy noise, cut off
incalling, etc., is lowered. Figs. 2A and 2B are sectional views of

i nproved antennas in accordance with a conventional art. In order to
overconme the aforesaid di sadvantages, a proposed conventional built-in
antennas 10 and 20 for a nobile phone, as shown in Figs. 2A and 2B, w0

03/ 038944 PCT/ KRQ2/ O | f iAr Sbre@eivh 3F theselanténss @ produets omdebody
parts 12 an eﬁ&?ﬁ%@gtgiféldgﬁrg%nd a?lrteenna1 rods 14 and 24. The first

body parts ;ﬁ@ly gj:%dwgc%g@grﬁye%*&%veﬁ&cg{ﬁféht?pwo oy Snahfadifn2aédnes praftesiadally.

conduct or, upper faces and side faces, openings wthout a

Louer face. Dianeler s ath hENOhOS aflnbeobiplat oasiaRdoss ol heaetial iand (he

second body s 1M are decl de ependi ng on transm ssion and

recept | on T eguency, RO 390 BeL oABlAS TRAVRPLRATA rodmidecanth 2rar ¢

made of cond are 1 nwar coupled to the upper faces of the first
body parts 11 and 21 an% m%riga%cm%ig&gd%c.pﬁi'éﬁtﬁ'a&@re@@ﬂ aA%nh® hipeng dreneateed t 0

each ot het aRgat PRGSO fe spacers and 24 are made of nonconductor, and

are coupl ed to.the openings of. t.he ki YnP 86t SiffelentiébdRl metlod, hend
second body %gwt§“T893f52%apggu%d&ﬁépéﬁgfﬁggnﬁgrvaIg bgtmeeﬁ%the first body

part 11 and Lhe, sgcond, Bod, B3AL chanaoRALURED: Ly rsddancip @iyl anc

the second b&¥P he ant ennas can be set - by finely controlling the

interval s between %@@{,t%éf?l%lfg‘f%r{ﬁ&?ﬁ‘égé’%@dmgg&pm“mw part 12 and

bet ween the PF8E° second body part 22, where the
spacers 13 and 23_are posit] : orop@bnrdi ipahadeantaenna
}g‘mf"gﬂ é‘a“%%] gxgg goéﬁl&ﬁf Shobll8 @omBIuvR A nrid! 1P

i ncl udes an anode nerally, a ground of the substrate
itself or a cathode patte [ nb BEHSHOS bt nis§ beesken sy bh exteanhode,
and an aAPenﬁ5m§§?ﬁ%5ﬁW83§$%g fﬁﬁgnﬁg%dgas t he anode.§ln descri bing the

present invention, the angdgLs: L&PRRvesRHh HEEaE i fe@iiSalof oh&ief
mat chi ng ci r &UF% GRE U5F {ae(ra' g}s?tlarb?g@tg??omtteg. ZogThegantennas 10 and 20

are installed gt the outsid 515{51[? A Bf e k@NEE AR 2§ GivdEedniBnce $n
electricallypegﬁ e@%bﬂg?%aéﬁcaﬁpéﬁﬁg C|r%uit pé@? on the substrate, and is

putting and taking the terminal in the pocket is caused.

Also, since the antenna has a limitaiion in decreasing the size thereof due to the
15  used frequency characteristic in the above structure, although fhe terminal size decreases,
the antenna size does not decrease. Also, an area occupied by the antenna becomes larger.
The antenna is being manufactured in a protruded structure alone.
Further, owing to the limitation in the performance of the antenna, the
conventional antenna has the largest disadvantage in that communication quality, such as
20  busy noise, cut off in calling, etc., is lowered.
Figs. 2A and 2B are sectional views of improved antennas in accordance with a
conventional art. In order to overcome the aforesaid disadvantages, a proposed

conventional built-in antennas 10 and 20 for a mobile phone, as shown in Figs. 2A and 2B,



installed on the substrate. In the dipole antenna, the antennas 10 and 20
are used as the anode, and a circuit substrate is used as the cathode.
Instead of the circuit substrate, a VVO 03/0389=1~ 5 PCTI KRO2/ 00885

cat hode separatelg formed on the substrate can be used. 1¥5§Kﬁﬁ%ﬁﬁ9a i's
made such t'MaP3AP74ts equi pped within the case of the nobile phone. As the
cat hode corresponding to the anode that is the antennas 10 and 20, a
conductive pattern is used or an antenna structure having the sane
structure as the anode can be used. Thus, in the antenna structure
including the first body part 11 and 21, the second body parts 12 and 22,
the spacers 13 and 23 and the antenna rods 14 and 24, phase inversion is
repeated by an electric flow pattern of the surface and thus resonance is
generated, so that a desired gain and frequency characteristic can be

obt ai ned by ig@h%ﬁﬁp b&% ?ﬁ&a] hayd g s8candWokly lpenglih anh 22, spacesdBuand 23nand

appear ance. eses ennas can be installed at any position out of |eft

side, right si 0§ iod e TR st B pastis A¢-and 1€ afidibocdend dndpparfsor2nad in a
conductive p %ﬁ?ﬁ&ygﬁgtaﬁg 2sugstr§t ewt%{)p be matched with the anode. Two

ant ennas ha"i{%e inﬂaﬁe %F@%dﬁ&ﬂbl’f Ghi heveCsale® Bppen $ices hitkidefcspopraimgesithout a

respectively e cathode and the anode.” The two antennas can be

nstal | ed i npar gloL bl 8icRAGR 1818 of GE FATHA) bath Seprzit ekiyhd scmdhely

other in ver ditection an 5 horizontal direction. Then, in the

for egoi g, ant g1y’ 13 §LhUSE HEciaedtRBEdidiCort #8:shKin Rad feaerpion (oquplopdaslistd t hat
their groove ace with each other, if the spacer of nonconductor is forned

as an intervgl. mai otRini R & 1376ld Dharapkensfcondsidrsardoupindrdly caqildd end
of the body parts using a screw or a stepped portion, the nunber of the

el ements bec S0 68d2Mhrishe ;anberndihe cetoatibodydpdnes 1Andé 22 éhger
to be coupl e%ﬁ%ut)ﬁég‘?ﬁssléggeof thebzlgghr oove, the volune of the structure

becorres | ar g6, o afheliDflo bR dn? GRATIxR OFeaBocksn1 1 it 241are okl oémommendediar
i ncreases, orientation toward light characteristic in weight is violated,

assenbly tinme jncr bd biMe Kt bowerzed 11 andl2 nanithasdcond bugly pass s
are wast ed. an%%cﬁ@ﬁ%étggﬂgi@%gﬁ }Ctl)'llt?ﬂ(e RO2/ 85 Also, in the antenna

structur 28, Sbgcr?d A @@éﬁ%ﬂg}ms' Wislvéthn tBEIFisnb @y Santie and thehieadndtbhdy part K2 ends

are cl os re—exi ack in which application width is limted

in a structure cONNSGHL Atk B8] Jashialliscb i 1Ay iDL tThe tahienieis canibd sephy t - of

the substraté&
finely controlling the intervals between the first body part 11 and the second body part 12

and between the first body part 21 and the second body part 22, where the spacers 13 and
23 are positioned.

15 Here, the conventional dipole antenna includes an anode and a cathode. Generally,
a ground of the substrate itself or a cathode pattem formed on the substrate is used as the
cathode, and an antenna structure itself is used as the anode. In describing the present

invention, the anode is named antenna, and descriptions of the matching circuit and other

circuits are omitted.

20 The antennas 10 and 20 are installed at the outside of the substrate. An antenna
comnector is electrically connected to an antenna circuit part on the substrate, and is
installed on the substrate. In the dipole antenna, the antennas 10 and 20 are used as the

anode, and a circuit substrate is used as the cathode. Instead of the circuit substrate, a



5 Detailed Description of the Invention Accordingly, it is a first object
of the present invention to enhance a communication quality by making an
antenna for a nobile conmunication snmall in size and Iight in weight, and
enhancing a receiving sensitivity. It is a second object ggavent i on
to | engt heW0A38#P44ace | ength of an antenna into 10 mhichpgﬁgﬁgﬁwgﬂcurrent
flows while to shorten an appearance Tength of the antenna. To acconplish
t he above objects, according to a first aspect of the invention, an antenna
for a wirel ess conmunication, conprises: a holder part of a cylinder shape
of which one end and side portion are closed; and a main rod part of which
one end is connected to the closed one end of the holder part. The antenna
may further conprise one 15 or nore auxiliary rod part connected in series
to the main rod part. The main rod part has any one shape anbng a stick

shape, a cOLL, S1ABG @ rbidledBhaienbants anboasel. Shiapmelrars iede ichiigh gk The
auxiliary rSJ’ part” has one or nore shape selected froma group consisting

of a stick shape oA he fhobilébhdak ad eths kathede amctspondivgrial therpagde bent
in a zigzagfmgﬁﬁﬂﬂﬁﬂﬁﬁgké%X|Iia?y rodﬁpart has two or nore shapes sel ected
fromthe o gupse §06,86l:eqh s 1A @hBucdle pataeistued: sroeauisnobinesurt A25e | es.
The ant enna kf Mt her conprises connection termnals for extracting different

signal s of re Lnedhefhefuensyuand, the connection terninals being
formed at a%bOSSI %i%{éﬁ&ﬁv\%grge etahe rod part are connected with each other. The

hol der part, the fajn,rqd axﬁ@ﬁﬁa,strﬁ&gretiﬂﬁucﬁﬂg('tﬂeifﬁﬂt)bodquarpdl‘ltanérzé, the second
plate-treated. The nmain rod part may w0 03/03a944 7 rcT/ xRQ2/ oosas be

coupled to gn.inne 11BN (9 sEHBer®UB e dndPIY ki theodntdnne rodndédndié, phase of
t he hol der 35891’ _p?xﬁ% 1?ﬁdrghrr%|r’1n rf)% Toart is coupled to the inner portion of

the cl osed ane end.o 0! lediedidd Hlow paiefn apeietsuffacrraach thusrresonerge| is of
t he side porlPYeéﬁoofs Eeﬁégﬁ%l ger part, andlgthe main rod part is longer than

t he hol der part.. Th | der.: L PRYEORefoyCohbiabi@tstictoap e ohtape \py awial an
cylinder 5 t8pgate ’rsec\’atnév)\[/ral n'{?lrégja%au%e ty%@. so, the holder part is a

hem sphere ?@%ﬁ?@ﬁ%ﬁ@ﬁéxﬁﬁmﬁ aWHh@hrelonapstarange. vacant . The hol der part,

the main ro Xiltary rod part are plate-treated. The hol der

part and the main 1na@b6 SeRahRddel unppadidaciu of thit itk right dés. UpRsTt has
a hole f¥ med at Fhée)sgscﬁgéeé one end, the rrg?n rod part has a stepped

portion forng eg{?lfg‘gg S Thhesikefe cafBélfdrined ifd contiadivp pattern SnithSBIPSIERE ont o
the hole of the hol der part 10 to assenble the antenna. To acconplish the

above obj ect 5 mgtccgfdr\gjtﬁ%et Sofle. TP RferRBPRSAngOhe birge strucane canbe wsirlled 4ndst age
antenna for W'rel'ess conmuni cation, conprises. a holder part of a

cyl inder shape of. %}&J&ti%ﬂ;‘?toeﬂﬂg ARHeSind @hdD@iolé, e awe aoleosedan nihsilledion rod
part of which one en

parallel to each other, or installed separately from each other in vertical direction and
15  horizontal direction.

Then, in the foregoing anterna structure, when the two body parts are coupled
such that their grooves face with each other, if the spacer of nonconductor is formed as an

interval maintaining hole and the antenna rod is coupled to both end of the body parts

1 and since
using a screw or a stepped portion, the number of the elements becomes large,

20  the antenna rod should be made longer to be coupled to the inside of the groove, the

volume of the structure becomes large, so that there occur problems in that use of raw

material increases, on'entaﬁon toward light characteristic in weight is violated, assembly

time increaées, workability is lowered, and manufacturing costs are wasted.



is connected to the closed one end of the holder part, wherein the antennas
are connected 15 with each other in series such that the other end of the
main rod part in one of the antennas is coupled to the closed one end of
the main rod part in another one adjacent to the one of t s. The
mul ti-stageVaR¥8W#e further conprises pne or nore auxiliaﬁ?n?g%ﬁgg§t
connected in series to the main rod part of the final stage antenna. To
acconplish the above objects, according to a third aspect of the invention,
a 20 two stages antenna for a wreless conmunication, conprises: a first
hol der part of a cylinder shape of which one end and side portion are

cl osed; a second hol der part of the cylinder shape of which one end and
side portion are closed; a first main rod part of which one end is
connected to the closed one end of the first holder part, so that the first

main rod WO 03/ L KROR(Q0S8S tRAdrtenhs isshesllediin alstaye inovhigcthed
with the first hoggg’?ﬁgg%‘?ggageggond’ main rod part of which one end is

connected tq the, ol 028 AN IFOBAGL ol GHRER AN Gnien hpRcarian bvidiads tihited irhe

second mai n s efectrically connected w t he second hol der part;
and one or mpre auxl|l PHBERS 1hE FRBEE LS theichasEpares thesubstene.t he first

mai n rod par m&?ﬁlﬁe%oﬁ%écgé%%% ?TB.I nérod part. 5 To acconplish the above

obj ects, according to a fourth aspect of the invention, a conposite antenna
for a wirel ess conmunication, conprises: a nmain wreless comrunication

ant enna nan ctured a ! first aspect of the invention; one or
;{)éaaftig Sé‘,ls‘lgl?iglrl g}' i’ IEQelftﬂﬁ

more auxid i communi cat1 on ant enna manufactured according to the
first aspect of t ' tioni, ang.@ fdiat & akeeppdramechweaineddi enhanad apar t
of which one facel‘l‘l%g&glxég écl?e'ci 10 irsn séri es to the man rod part of the main

wirel ess communi cati EntBiAabr § afBilb@6mauaitaddn sidllch dizpr
connecti on, ?W%’H%%;@H&%%tgrb&g?%ﬁbc%hnnefctned rto thia ot her face of the

connection ro%]%ggitp-’%e‘égh rat%h'anﬁatﬁ@m [eibRE s@@kilgy. of the respective auxiliary
[ n ec

W reless co ennas a onnécted in series to the one face of

the connection ¥Ooq, RaLleondBfief? pRABELEM 1bHcR sGERQGItiont nadicparinta n
e

parallel wth the in"wreless communi cat’i on antenna. The auxiliary

wirel ess conmuni cat i.on GOROERBEeatDicd RAgtE @RNRGhiemmy. r 0d part.
The corrp@)%i t & qte%ﬁtﬁgc?%%ﬁgwggﬁébﬁsses an aggexi liar ygrod part connected in

series to one end "[%f actcg'r% }'{’Jﬁo&é afd -e%jeQ{s, L eBrdaanBectirsoaspeachfpla inverifioe, an
auxiliary rod parts are Ronnected in sefies with each ot her, and connection

termnals for extracti If ﬁd}ﬁ 8b8 NdHrieds: 8 Heldee ehwrrofi nedinfieredapm ol
band are for ﬁgamﬁlt%gap‘gg?lﬁso(%% ere t%e 20 auxiliary rod parts are

connected wi th. each others ok Hhen GOTBREE @ndvar @hig $Bd grarmawhiak icos eaditenna,

. . hich one i '
the main wiréless’ Communi cat | 8n antenna and the auxiliary wrel ess

comuni cation_anten fractnde@nhdimay patkageangrispene t he
connection r 88“"58?? ?‘gﬁ‘a%@%°c§ﬁb§%ﬁ%%§?%q}%@gams gr eIl e

15  or more auxiliary rod part connected in series to the main rod part. The main rod part has

) _ .
any one shape among a stick shape, a coil shape, a flat plate, and a board shape bent in a

zigzag. The auxiliary rod part has one or more shape selected from a group consisting ofa
stick shape, a coil shape, a flat plate shape, and a board shape bent in a zigzag, and if the
auxiliary rod part has two or more shapes selected from the group, the selected two are
20  comnected to each other in series. The antenna further comprises connection terminals for
extracting different signals of a predetermined frequency band, the connection terminals
being formed at a position where the rod part are connected with each other. The holder

part, the main rod part, and the auxiliary rod part are plate-treated. The main rod part may



W O 03/0389a:1 t' CTlI KR0O2/ 00885 9 respectively and separately manufactured
in a package shape, and the nmain w rel ess comruni cati on antenna, the
auxiliary wirel ess conmunication antennas, the connection rod parts and the
auxiliary rod parts are fitted in a connector of a corre ' cket and
are assenbﬁﬂﬂ¢ﬁ§&¥ﬁe hol der part of the invention has a 3??8%?@92§gapable
of lengthening a surface |ength through which electric current flows while
decreasi ng an appearance |length of the ' antenna. In order to | engthen the
surface |l ength, the holder part can be made in a winkle shape. Thus, in
the wirel ess conmuni cati on antenna in accordance with the invention, a
conductive length is | engthened, a frequency resonance is generated and an
antenna 10 characteristic is enhanced while electric flow passes through
the rod part, the inside of the groove of the holder part and the outer

surface of Lolejgo%%cfjtgranQﬁ‘ﬂe} portion dr RS &b portidaenfand osed onarendef thabeddergattave a
smal | size an engt h on appearance. Al'so, the frequency resonance

charact eri s.g hﬁifﬁﬁ%ﬁ?ﬁeou Ratdak imhehp@HoDonke clokarameteed pEthi bolder part,
obt ai ned. Fur&ﬁer, in‘the antenna of the invention, phase inversions of

el ect r OmRaNGHf G, e 6m 36 Gl hOIRA sike pdioh et artiolerlppgadd iy wr tddepart is
SI

connection po Ion of the holder part, the rod part, and the nulti-stage

rod part. Arl&%@?th%n %n}%]cﬁaer%ﬁt TR hdder $aR SayRI NEy8inodr tyiee apulygess cglimiee t he
S

i nverted pha orns the al'phabet letter "X', the nunber of tinmes (n) of

the letter "X Ipgr N&lsh! UL B et Rt TsQchdddisghetentype ouib kip Spagé or
in a ml i-sﬁ’%eggrngrﬁg]?(geztsuggmgruﬁ%sc’ati on gnit%gtnna. Accordingly, in the

present invention.. an he abial! Q. Bavtha réd pAf X tiadidxéitany einpdoeare
gener at ed, éﬁﬂd}ﬁﬁggﬁ%g&%ﬁ%gﬁﬁg IS ﬂ%ﬁed "nX an?enna". The present

i nvention is,ch: 28l Shrt HBthCRAR8&E pareraBRBStOmanFameed, iirgholdee

ant enna inclp&%?g%ﬁgéigrhﬁéﬁgig}r&ﬁgart and the Ibrod part with an antenna circuit
part of a substratei i dage Bisddi §:RC4IY theehhihngd tae leed pepped portiofi t he
hol der part,paph}éa%rao}eiélggg{n%grgt ﬁee D D 03 038944 10 PCTI KRO2/ 60885 par t

to the subst , ADEE{E malPfodipas & fbetgd and thetate ofaheledddr partt he
end portion %?ngﬁlaet%h%%de@e%gr’t, t he arod pl))grt or the coil part to the

substr at I % enna of the invention can formthe cathode using
Jffy hd'4htéHis \
a conduc |vé°%%?{ggﬁ ?orneg on the substrate. The conductive pattern can

have various Shap%a'acgbnﬁﬁi‘glfl BleaBbve objdtes, GQBEHNG iovEsepaidt Bpert of thedmiention, a
shape having the sane shape as the Section of the nX antenna, thereby

enhancing a C e NGirQbarBfhREicalidG cofiplifes absleemariseraviytigdas t he
anode, and t%gﬁgﬁﬁgg%Fggé pattgrn §érving as the cathode. Further, the nX

antenna of the | | 1dd $8Hioh ArEddel Caldi 20Msin hed pargofralitioons end
frequency basglggé, Qfg‘g@%ﬁ gge %%gntq%gg? dDS, ret c.e Thi s becones possi bl e by

constituting the 10 rod Datddiofe nddH thé hel@YRrt, HRskBthegnienmimuehiongecfrdi nt
for deciding e angenna engtE
15  with each other in series such that the other end of the main rod part in one of the antennas
is coupled to the closed one end of the main rod part in another one adjacent to the one of
the antennas. The multi-stage antenna further comprises one or more auxiliary rod part
connected in series to the main rod part of the final stage antenna.
To accomplish the above objects, according to a third aspect of the invention, a
20 two stages antenna for a wireless communication, comprises: a first holder part of a
cylinder shape of which one end and side portion are closed; a second holder part of the

cylinder shape of which one end and side portion are closed; a first main rod part of which

one end is connected to the closed one end of the first holder part, so that the first main rod



dependi ng on the frequency characteristic at i iti

_ \ an . arbitrar osition, and
connecting the connector. By connecting a matching circui tyrrgtched wth a
frequency band with each of the connectors and sel ecting the matching

circuit, one antenna can be applied in various frequenc ' ri

Descri pti oWOB/¥H& Drawi ngs Fig. 1 isga schematic \C)i ew Xﬁ?ﬂé‘é’%’\%@%ﬁ Ioﬁ]:atl

hel i cal -whi p conbi nation type antenna; Figs. 2A and 2B are sectional views
of inproved antennas in accordance with a 20 conventional art; Fig. 3Ais a
perspective view of an nX antenna in accordance with a first énbodi ment of
the present invention; Fig. 3B is a sectional view of the nX antenna in
accordance with the first WO 03/ 0389%9aa m enbodi nent of the present
invention; PCT1KR02/00885 Fig. 3C is a sectional view of an nX antenna in
accordance with a second enbodi nent of the present invention, Fig. 3Dis a

sectional view of. &k L e . :
1§04 Ol e Afall K cBiHeBRA %ith Phe X S1OfottiRA S, i stdond ntein rod Brtefpbighesat of
the present “invention; " Fig. 3E is a perspective view of an nX antenna in

accordance Wl“l Bé)dt’écf i . . X .
; \ BODRHI B en@ bt thBGedone $6NEr pary eothadthe sB¢apd r@Fn
sectional vieéwo nan nﬁantenna in accordance with 1;1 fifth [ehrrbodciglrrent Iofs 2

the present L iugRtd OBiidlyd i i - i i
r tri JoHnecRS With e $6&ntl GdRler wirgvindfonaror mxre ataiml
accor dance V\A{'ﬁ a si xtli'u e%_‘oodi ment of the presentyirﬁventi on; Fig. 3H iaslg

ts ﬁgt ipfgglen;/irf?(:{q\le%% %iﬁ@ﬁ(g}é ANbBARvidan BHeGRd dRNCed it Andiths sstent mamrbddiment  of

5 To accomplish the above objects, according to 2 fourth aspect of the invention, a
composite antenna for a wireless communication, comprises; a main wireless
communication antenna manufactured according to the first aspect of the invention; one or
more auxiliary wireless communication antenna manufactured according to the first aspect
of the invention; and a flat plate-shaped connection rod part of which one face is connected
10  in series to the man rod part of the main wireless communication antenna and the other
face has a short stick for connection, the short stick being connected to the other face of the
connection rod part, wherein the main rod parts of the respective auxiuary wireless
communication antennas are connected in series to the one face of the connection rod part,
and are connected to the connection rod part in parallel with the main wireless
15 commupication antenna. The auxiliary wireless communication antennas are connected to
the connection rod part. The compbsite antenna further comprises an auxiliary rod part
comnected in series to one end of the short stick of the connection rod part. The auxiliary
rod parts are connected in series with each other, and connection terminals for extracting
different signals of a predetermined frequency band are formed at a position where the

20  auxiliary rod parts are connected with each other.
In the composite wireless communication —antenna, the main wireless
communication antenna and the auxiliary wireless communication antennas are .coupled

and manufactured in a package type, the connection rod part and the auxiliary rod parts are



Fig. 3l is a perspective view of an nx antenna in accordance with an eighth
I 5 enbodi nent of the present invention; Fig. 31 is a perspective view of an
nX antenna in accordance with a ninth enbodi nent of the present invention;
Fig. 3Kis a per éf)ecti ve view of an nX antenna in accordapegphddisd tenth
enbodi ment BP PAEt esent invention; 29 Fig. 3L is a perspective view of an
nX antenna in accordance with an el eventh enbodi nent of the present
invention; Fig. 4A is a perspective view of an nX antenna in accordance
with a twelfth enbodi mrent of the present invention; WO 03/ 0389d4
PCT/ 1KR0O2/ 00885 12 Fig. 4B is a sectional view of the nX antenna in
accordance with the twelfth enbodi nent of the present invention; Fig. 5is
an exenplary view showi ng an application of the nX antenna in accordance
with the present invention; 5 Fig. 6 is a disassenbl ed perspective view of
a coil type asgedtivalyyandoskpprately paokfagered nin s packdgmekapai tid thee mpine wamless
invention; and Fig. 7 is a perspective view of an nX antenna i n accordance
with a thirteentduneafodimemnt, e atikiBanyreisedess comvmnicaton antdrhabebe copteciam cf
reference nunerals in main parts of the drawi ngs* 1: Body part of tel ephone
2: Helical anpicpnas a8d thafuupilianytred patsdre filtddah acomretot of a d@resgddingonuehtidnal
antenna 11, 21: 1st body part 12, 22: 2nd body part 13, 23: Spacer 15 14,
24: Rod 111, afkZbsendbll, 141,151, 153, 161, 163, 171, 173, 181, 191, 211,
231, 251, 261, 281: Holder part 112, 122, 13 2, 142, 152, 154, 162, 164,
172, 174,5182, 192TheZiblder Dart 2f th5Rvend8R2 hasSt stalctury pepable df pengtheRig B2Brfades5,
175, 183, 194, 262, 264:. Coil type rod part 133: Zigzag type rod part 143,
184, 193, 19%eng@ilflrouzBIvhibdecti2b6dirreRl Adves Wiipeedecodsipgnt apddaran@3lefgth Miithre
antenna 220, 240: Auxiliary antenna

' antenna. In order to lengthen the surface length, the holder part can be made in a wrinkle

shape. Thus, in the wireless communication antenna in accordance with the invention, a
conductive length is lengthened, a frequency resonance is generated and an antenna
10  characteristic is enhanced while electric flow passes through the rod part, the inside of the
groove of the holder part and the outer surface of the holder part. As a result, the antenna
can be made to have a small size and length on appearance. Also, the frequency resonance
characteristic is enhanced, so that a high power characteristic is obtained. Further, in the
antenna of the invention, phase inversions of electromagnetic wave are performed
15  differently depending on the connection position of the holder part, the rod part, and the
multi-stage rod part. Around a center portion of cross points of the phases, since the
inverted phase forms the alphabet letter “X”, the number of times (n) of the letter “X”
increases by constituting the rod part in a multi-stage or in a multi-stage wireless
communication antenna. Accordingly, in the present invention, an electrical flow having an

20  nX pattern can be generated, and thus the antenna is named “nX antenna”.
The present invention is characterized in that connection means for connecting the
antenna including the holder part and the rod part with an antenna circuit part of a substrate

is provided by directly welling the end portion of the holder part, the rod part or the coil



W O 031038944 13 P1, P2, P3, 284: WMatching point 265, 266, 267: Matching
circuit 268: Selection circuit 271: Case 272: Insulator resin 273: Coil 5
274: Elastic connector 285: Substrate 283: Auxiliary rod part fornmed as
circuit pattern rcTn~o02i ooss~ DETAI LED DESCRI PTI ON OF THE-PRRGHBERED

EMBODI MENTWOI#3/838PHf t er, preferred empdi ments of the present invention are
described in detail 10 with reference to the acconpanying drawi ngs. Fig. 3A
is a perspective view of an nX antenna in accordance with a first

enbodi nent of the present invention, and Fig. 3B is a sectional view of the
nX antenna in accordance with the first enbodi nent of the present

invention. Wth reference to Figs. 3A and 3B, the first enbodi nent is
described in detail. 15 A stick type rod 1 12 is connected to one end
(upper side) of a holder part 111. The stick type rod part 112 is apart

fromthe side | b @by khenteelod & imaring afit éhus tomlectingotde pestipgstien of112 i s
| onger thangﬁegqﬂﬁué{?}iﬁgﬂylll. So, the stick type rod part 112 has an

appearance L9, & h g5t bivge Bal toRRd fubktyaté@ predeterm ned | engt h.
Thus, the s{hfagﬁfé%%gt’ %hg%grt 112 is}gag{)si tioned within the hol der part 111,

thereby enhanci ng innes AncheaR BElRI VRGN A foref theatthodd usheetcondnatiret i
waves, and allowng’an overall length of the antenna to be shortened.

Further, a cannection a7k NQbstiate. f OhdTREnduLi Ve Patsdrh Clant fipe vobupaFepess12 to
t her eby conRESt" an e ectronmagnet’i c wave havi ng a necessary wavel ength to a

circuit. ?ﬁgfg%lg 3{3@ é&d&@j\{%&x&&ﬁ@%@ma dhsk hadligithe sanseshapeorrcthe §4cEW of an

nX ant enha accor dance a second enbodi nent of the present invention.

Wth referencg to Elid,a3ferdh)2nihieh qmque.wynmmhihg chigsaenisiiedf tre apeanad | .
The antennaogﬁletrﬁ(eaétg%ngh erengo?ii rren? i ncluding a holder part 121 and a

stick 5 type_r ’ hasé cldhdtiveasdrheersiages siecetbbde e as that of the
first enbodl‘q%%gépﬁmﬁtag f%i on, the an'?gnna of the second enbodi nent has a

coil type rod parg, 123,69RN8E5EE of e thVRnidn dak bbype inepplisatians having Terieys
conposite type antennd has a structure in which the holder part 121, the

stick type rfr%gu g{,ﬁoar}d%ZS\ﬁH% ble, DOK! GPEP&c. MMk pRbMmed PGsihtecbcemsidintingithe Wy
the coil type’rod’part’ 123 is connected to the stick type rod part 122 is

to lengthen a I )sth &N Gefe e thRa@kibe point bl decidiog rthé attanms lgogtal
| engt h tﬁ%glé)%%{gmaa%nu?tgﬁc%ge V\%erge it is requested to | engthen the

antenna due dtegex%di}@ %J ?r%uﬁgﬁiéngyh@ﬁaﬁlﬁcft&fsﬁ@ta’i @n drbigary pdseiont hed apnnsding 1S used
in a low frequéenc and. Further, one or nore connection ternmnal may be
connector. By connecting a matching circuit matched with a frequency band with each of

the connectors and selecting the matching circuit, one antenna can be applied in various

frequency bans.

15

Brief Description of the Drawings

Fig. 1 is a schematic view of a conventional helical-whip combination type

antenna,

Figs. 2A and 2B are sectional views of improved antennas in accordance with a

20 conventional art;

Fig. 3A is a perspective view of an nX antenna in accordance with a first

embodiment of the present invention,

Fig. 3B is a sectional view of the nX antenna in accordance with the first




formed in the stick type rod part 122 and the coil type rod part 123 to
connect an el ectromagneti c wave having a necessary wavelength to a circuit.
Furthernore, one or 15 nore arbitrary rod part, such as a stick type rod
part, a coil type rod part, a plate type rod part, a zig d part,
etc., is cb‘fﬁ%yé“g@dﬁo the coil type rﬁd part 123, and ong%g/r]mr?g%w
connection termnal is connected to the arbitrary rod part, thereby
connecting an el ectronagneti c wave having a necessary wavel ength to a
circuit. Fig. 3Dis a sectional view of an nX antenna in accordance with a
third 20 enbodi nent of the present invention. Wth reference to Fig. 3, the
third enbodiment is described in detail. In the antenna of the third

enbodi ment, a zigzag type rod part 133 having a shape in which a board is
bent in a zigzag is further connected to a stick type rod part 132 of the
VWQ 03/ 0389 {f,@%g}gmmmgi c structure shown in the first

enbodi mnt.%ﬁ%&glggzggg tySe rod part 133 has connection termnals at both
ends thereof. This, cammesi t@ubiPSictoEHRank amtans hapecodamdsi with & prsperer
part 131, the stick type rod part 132 and the zigzag type rod part 133 are
connect ed. )Zl\ﬁl,xoéi}ﬂ&t%it“%a;ﬁes%&‘cl?@veﬁ%; part 133 is connected to the stick type
rod part 13Z2°17s to lengthen an 5 overall length of the antenna while to

mai ntain a real I@%ggllj af 2 tdQiARL ORAAof iah S@Santerneria adcordenceeyithsa dbird o

| engt hen the antenna due to the frequency characteristic, i.e, when the
antenna ks _ysgdshindbekidirleadurigen band. The zigzag type rod part 133 of
the third enbodi nent has the same function as the coil type rod part 123 of
t he second enbodiﬂglngE iEqrﬁ@gf;@cti@nﬁe@roﬂm{ axXcaneaat incavcordade naith wefpuisle
formed in the stick type rod part 132 and 10 the zigzag type rod part 133

to connect g bghﬁﬁﬁ{&@%}@&hﬁnwﬂ&;haw ng a necessary wavelength to a
circuit. Furthernore, one or nore arbitrary rod part, such as a stick type

rod part, a coil # p@Frgdaps%Eﬁonaﬁvmuato‘? dny BE aeehrpain acaorddnge awitht ppéitk od
part, etc., is confiected to the zigzag type rod part 133, and one or nore

connection te%{b%i%l'xt (;ﬁhé:ﬂggéggggé;ﬁglg the arbitrary rod part, thereby capable
of connecting an el ectromagneti c wave having a 15 necessary wavelength to a

circuit., fig. 3E %@@iap&eﬁ&w W@ WrOfn @N Aferanat anaecordenec cothdanshwi t h
a fourth enbodi ment” of the present invention. Wth reference to Fig. 3E,

the fourth e j £1R8 pleftBt hin@BEi on is described in detail. In the
ant enna of teﬁ@%ﬁ%ﬁﬁ% en%odi rrlent, a plate type rod part 143 is further 20

connected to a sth%k 1Y REa [BdicRAT Vieddex &f nKhentbraai m sdtcoudaneer witk owdyenth t he
first enbodi ment. This conposite type antenna has a shape in which a hol der

part 141, t\r}ﬁ“b%hl?%t SRSl RPédiod:42 and the plate type rod part 143 are
connect ed. y the plate type rod part 143 is connected to the stick type

rod part 142 is tgigI. angl Q%,@@agﬁeﬁ@bloﬂa@n@( hntfind e acourdamae with an eighth

15  embodiment of the present invention;

Fig. 3] is a perspective view of an nX antenna in accordance with a ninth

embodiment of the present invention;

Fig. 3K is a perspective view of an nX antenna in accordance with a tenth

embodiment of the present invention,

20 Fig. 3L is a perspective view of an nX antenna in accordance with an eleventh

embodiment of the present invention,

Fig. 4A is a perspective 'view of an nX antenna in accordance with a twelfth

embodiment of the present invention;



WD 03/038944 16 PCTI 1CR02/00885 while to maintain a real |ength of the
antenna, in case where it is requested to | engthen the antenna due to the
frequency characteristic, i.e., when the antenna is used in a | ow frequency
band. The plate type rod part 143 of the fourth enbodine samne
function ag“???é”-” Pl type rod part 123 of the second enborytﬁﬂrr@ﬁ)tz}ogg%l t he
zigzag type rod 5 part 133 of the third enbodi nent. Further, one or nore
connection termnal may be fornmed in the stick type rod part 142 and the
plate type rod part 143 to connect an el ectromagneti c wave having a
necessary wavelength to a circuit. Furthernore, one or nore arbitrary rod
part, such as a stick type rod part, a coil type rod part, a plate type rod
part, a zigzag type rod part, etc., is connected to the plate type rod part
143, and one or nore connection 10 termnal is connected to the arbitrary
rod part, thereb .ca‘ﬁ?bsl gsg&ioﬁ&”%%%fﬂtﬂe%@( ehieGl AnRga@hice Wity erchpmefily a
necessary wavel e &‘h & &°%Trcuit. F g. 3F is a sectional view of an nX
antenna in accordance..w Jifth.enmbodi ment of the present invention.
Wth refer eﬁ%‘go‘{”Be’Eiothefgle@ﬁ;é‘,e %ét}r’th enbodi ment of the invention is

described in detail. 15 |In L6 dnbwing 6£QPSIsdagen tdfathe tiXe aatthen @
| ength be | engt h?ﬁ%dsilg Phe %}g?rwt‘rguctm%s shg\%n in Figs. 3A and 3B

according to a characteristlc: correspondi ng ant enna-used frequency, a
first antenﬁ&coﬁ‘gf’ﬂ?f%‘éﬁ}t’ 3p§éa5£r"rre&1%r§gt?ocn’structure than that of the first
enbodi ment, i.e.,ghaving.a fl 1 o B oflbdbilansk andliafsfodyiattqicitagpe 1 od
part 1522 and a s%%'(aﬁ:ﬁ a%ﬁ%é%h%ﬁ?&%&hg&tvﬁe sa?re bas?lzj:ts structure, i.e.,

havi ng a second hol der. rt . : 20 second stick type rod part 154,
are connect é’aa%P’idgn@a%’ﬂptg?Rree%%%m%g&}ﬁlg’cﬁaone end of the first stick type rod

part' 152 is connegcted.to an re: f >8ndRRe Sdc8Riafde Witle asthizradh
hol der part 153, e‘fclﬁ‘e?éf))? pc?(r)sﬁgé{lg\‘t%u\?%\ﬁg?taﬂe an?enn-ani n atw stage. By using

this couplin , It.1s alsp jble to constitute the antenna in a
mul t i -stage.e%rla\é%ﬁ@r?“ %%resoe%’?“r%g%?g}" WO 03/ 038944 17 PCT/ KR02/ 00885
connection termnal may be formed in the first stick type rod part' 152 and
the second stick type rod part 154, thereby capable of connecting an

el ect romagnetic ve, havi.n Wavielig Betdbfltie dawingsui t .
Furt her it e, onewgr %r?ﬁ?némggﬁﬁe%g%§§rﬁ%gé{‘%lgrﬂt@hsgch As a st ingk type rod part,

a coil type rod part.,a ol e rodopPakicel MtkhHzag type rod part, etc.,
is . 5 connected ?'oé?%eoagé)ggeﬁ%ﬁhé% ck type rod part 154, and one or nore

connection termngl,is connected to thg. gBitsAkdor 0d part, thereby capable
of connecting an z1%pra8%%aneti c wave hél\%eng a necessary wavelength to a

circuit. Fig. 3Gi .section ' of;; 4y . iXpaRtepna i n accordance with a
si xt h enbodi nent 65’ 2t%hémbvre(rané%nnkaml\fénn\%vnti oh. 'Wtﬁd%rpgf erence to Fig. 3 G the

si xth enbodi ment 0 &be.invention i Qpiked in detail. The antenna of
t he sixth enbodi nggnzjzh%stggil%%fure in ¥ ?ﬁ ?%e second enbodi nent and the
fifth enbodi ment are4¢§\u led. In the same structure than the fifth

enbodi mek? , incl udf"’n7g' %First holder part 161, a second hol der part 163, a
first stick typer r s d3sti1ck73 yize, 1od nari31164, ®wicoil
type rod part 165 1|?g ﬁarﬁ%%ﬁaiggg’oﬁs%égﬁgg i’o the second stick type rod part
164. In other worgﬁ Ig(g coil type rod part 165 is further added to the

mul ti-structure, tRer geré’&‘ﬁabl e of constituting a multi conposite
structure. Wiy the_coj 0 51d4S 192nnacied 169 41ne2st sk A8gpe
rod part 164 is t&lgew& h%ﬁe{'ﬁ% gsvzgfig%’ll%?’elngfh of the antenna while to
maintain a real length of the antenna, in case where it is requested to

| engt hen the ant enh&BPE?GPHFhe frequency characteristic, i.e., 20 when the

antenna is used in W Y. . £pe or nore connection
term nal 2Ray be fo]rzﬁet&r ﬁ{’ﬁgy’ﬁ%s%&g%cggp%g?édo% part 162, the second
stick type rod part 164 and tha ng” type rod part 165, thereby capabl e of
connecting an el ecﬁ%ﬁ’&@?é’??%r havi ng a necessary wavelength to a

circuit. Further rmlr4%,’ 18()4T?9£r19g})i1(§, %r3bb§3r’ 3Ly, Prlé%gtyB@Hd part

210, 230: Main antenna 220, 240: Auxiliary antenna



WO 03/ 038944 P~CT/ KFc02/ 00885 18 such as a stick type rod part, a coil type
rod part, a plate type rod part, a zigzag type rod part, etc., is connected
to the coil type rod part 165, and one or nore connection termnal is
connected to the arbitrary rod part, thereby capabl e of ¢enReciiosg an

el ect r omagh& PO e having a necessapy wavel ength to a circuit. As a
nodi fi ed exanpl e of the sixth enbodi nent, an antenna in which the fifth
enbodi ment and the third enbodi ment are coupl ed, or an antenna in which the
fourth enbodi ment and the third enbodi nent are coupl ed, can be nade |ike

t he above description. Fig. 3His a sectional view of an nX antenna in
accordance with a seventh 10 enbodi nent of the present invention. Wth
reference to Fig. 3H, the seventh enbodi ment of the invention is described
in detail. The antenna of the seventh enbodinment is made by allowing a

stick type rod payt 64-a1dibfistpoait enna i ncluding a holder part 171 and
the stick type rg{}’géﬁ%’?ﬁ and r?1gtaﬁi/i ng the sane structure than the first

enmbodi nent, and t Y REtbRh fdnkt 174 of a 15 second antenna including
a hol der part 17%%11%6(\6{’(%% 'Stzll ck&%type rod part 174 and having the sane

structure than th/_essf 'g&ggtiog@pagg ment topflacesewi th each other, and by

connecting a coil“type rod part 175 between the facing stick type rod parts

172 and 174. At tiyzslntsm%rrgsplstead of 4hecenil type rod part 175, a plate
type rod part having a predeterm ned diameter, any one out of a long stick

type rod part and,. EL?%@&mh%@& rod papgs: Sobstliech a board is bent in a 20
zigzag i s used, %er’e y capabl e of constituting an antenna to performthe

function of the caid Ah}{ﬁl%yrrgdjpzﬂﬁfohnéﬂiﬁ-dfﬁﬂfIﬁalmem one or nore connection
termnal may be forned in“the stick type rod parts 172 and 174, and the

coil' type rod part 175, thereby capabl e of connecting an el ectronagnetic
wave having a necessary wavelength to a circuit. Furthernore, one or WO

031038944 P %@&E NCOFAE PREFERRID ZMBOPIMENT ype rod part, a
coil' type %ﬁgﬁ@ﬁ ap 1étﬁ,eﬁ.r&l/pe rod part, a zigzag type rod Eart i n_which

a board is bent i 7] OeferflaGmbolisicf@ PR R pechentrinwetioreae dessrdedtia dgéii al | y
connected rod par se%gga'ri]tgég uesred imnstead of the coil type rod part 17S. O

cour se, e %}rﬂére %rgrg%?gﬂ{%%éd?x‘fbaﬁﬁﬁﬂrwngis connected to the rod parts,
pa 0

0

t her eby ¢ connecting an el ectromagneti c wave havi ng a necessary
wavel ength to a ciﬁ%uai i B Egs&lsti%svi@wp@fr spart iaxennd gwacfordancan Xithnt difta i n
accordance with an=®ig tf’u enbodi nent of the present invention. Wth

reference to Fig. 3l cihe eiahihenarRosh FRNBBAS a basionaiwemt bihe P agiestt Fbed
in detail. IR™ 'T%delmglgtr?gtﬂ%tprrgégt urent han the second enbodi ment, i ncl udi ng a

hol der part %gc%ra%gge with the first embodiment of the present invention. With reference to Figs. 3

and 3B, the first embodiment is described in detail.

15 A stick type rod 112 is connected to one end (upper side) of a holder part 111, The
stick type rod part 112 is apart from the side inner wall of the holder part. The stick type
rod part 112 is longer than the holder part 111, So, the stick type rod part 112 has an

appearance to extend outside the holder part by a predetermined length. Thus, the stick

type rod part 112 is positioned within the holder part 111, thereby enhancing inner and

20 outer resonance effects of electromagnetic waves, and allowing an overall length of the
antenna to be shortened. Further, a connection terminal is formed in the stick type rod part

112 to thereby connect an electromagnetic wave having a necessary wavelength to a

circuit.



10 a coil type rod part 183, a plate type rod part 184 is further connected
to the coil type rod part 183. This conposite structure antenna has a
structure in which the holder part 181, a stick type rod part 1 a2 and the
coil type rod part 183 are connected. Wiy the coil type rpegaibosd83 is
connect ed W?%@s%fi ck type rod part 482 and the plate type rod part 184 is
connected to the coil type rod part 183 is to | engthen an overall |ength of
the antenna while 15 to maintain a real length of the antenna, in case
where it is requested to |l engthen the antenna due to the frequency
characteristic, i.e., when the antenna is used in a | ow frequency band,
Further, one or nore connection termnal may be forned in the stick type
rod part 182, the coil type rod part 183 and the plate type rod part 184 to
connect an el ectromagneti c wave having a necessary wavel ength to a ciycuit.
Furthernore, oney %O igar geca,ﬁmtvﬁwwfrmdn}ﬁamﬂqnnsdcmca@d@!@t‘i‘"’éh( at $758"% od
part, a coil type Tod part, a plate type rod part, a zigzag ty e,rod_fart,
etc., is coppechedt ddiGeRheihfertivpeViipetfgrande 10 81, 3Gride ssrendprpreaent !
connection termnal 1s connected to the arbitrary rod part, thereby capable
of connecti @% ggegqjag&taﬁ_orragneti c wave having a necessary wavel ength to a
circuit. §'03/'03894d PCT/ KRO210088~ 20 Fi g. 3J is a perspective view of
an nX antenna in AECALIARGE i jbord abdimentindidiegie bolder part JRbgahe stick
invention. Wth reference to Fig. 3J, the ninth enbodi ITEP'[ ofmét‘ge iG\{@ention
i s descri_bed in detai e dahfet sinemibods thantof iy fitse emdpEmedld ‘2 o as
a modi fi &d gXPﬁrﬁS)ﬁeﬁagt:‘ l%%gﬂgca?%ﬁlrafh enbodi nent. In. the sanme structure than

the second e ' AAGrysl 6o dalodBienphss a dblitype chdapapl EBesongsiedrtpd
part 193, aa(gg@?ﬂ?ggémﬁorg part 194 is further connected to the plate type

rod part 193, and tﬂ;%gwsén PiAtsis k¥ Rosite ypeantenndllef aisgucthredn sbithdke ke o t he
coil type ro%e part 4. This conposite structure antenna has a structure in
whi ch the hol,dets: g LidSlpe dhitali ke coiligpanod 1) 2 dre cpinatied (WP od

part 193, t & 'cdi 1 type fod part 194 and the 10 plate type rod part 195 are

connect ed. \2’83}‘1 0 oRIAEE 28 YP ok @iledRTihe §RR th%e 0dIpaR L2 todengiengmi ¢RIl pe
rod part 192, the coil type rod part 194 is connected to the plate type rod

part 1931&‘“%%&!{? PRt Srrdihp vl do Rdiritaid Qrehislengh mf dlteetht¢nsayt inecagoPhereyph r od

part 19471s engthen an overall length of the antenna while to nmaintain
a real |ength of ehflg REGRAN the hfleriaStevethe fréquencyr druesTied tis-| Bhgt Hén t he
ant enna due T tfhe requency characteristic, i.e., when the 15 antenna is

used in a low fr DaRdediehid, MRhd. FoftRer bramrBore oomECcidroArmiBl mAAe my
be formed in® t%{’é}ggsﬁlﬁgﬁx}ype r?)dgl pgrt | 92, the plate type rod part 193, the

coil type rO{gmggg th 4 45@&d3,g,pqodpllﬁhelztzy@ﬂ fhedcailatype 166 pro  Eniveeennggt an
el ectromagnet’i ¢ wave having a necessary wavel ength to a circuit.

Furt hernore, 10%%“9&% TR Gad Rivideh Yebeashrp dfabelesgtic ho ascimuist Fokberypge, PoOpart
a coil type i) a {1, a plate type rod part, a zigzag type rod part, etc.,

is connecfed 2 | aheqlol B a k6 ey fod kAR, a acititypseodparhBrrate BIRAEXY i on
t er m,nal llgs FSgCn%@%%g’eﬁog p’?{'}t’es arbitrarypﬁ)d part, thereby capabl e of

connecting an el e St bt WRY & doavdcig tatlieeoi sypamyd pary El3e et ¢netos mere
circuit. Thep%r?’r?t%%é%gi msélt "has the structure in which the plate type rod

parts 193 and ..o terminal is connected to the arbitrary rod part, thereby connecting an

electromagnetic wave having a necessary wavelength to a circuit.
Fig. 3D is a sectional view of an nX antenna in accordance with a third

90 embodiment of the present invention. With reference to Fig. 3, the third embodiment 1s

described in detail.
In the antenna of the third embodiment, a zigzag type rod part 133 having a shape

in which a board is bent in a zigzag is further connected to a stick type rod part 132 of the



WO 03/038944 21 PCTlI ~R02/ 00885 195 are constituted in a two-stage and the
coil type rod part 194 is added between the plate type rod parts 193 and
195. Instead of the coil type rod part 194, one or nore arbltrary rod part,

such as a stick ty e rod part, a coil type rod part, a p s 0od part,
a zigzag t§7‘]a9e03 ‘Bart etc., is usedl5 t her eby capabl e OF constl tuting the
ant enna. course, the plate type 5 rod part can be also constituted in

t he two- stage or a nmulti-stage, and the coil type rod part can be inserted
one or nmore. Fig. 3K is a perspective view of an nX antenna in accordance
with a tenth enbodi nent of the present invention. Wth reference to Fig.

3K, the tenth enbodi nent of the invention is described in detail. 10 The
present tenth enbodi nent corresponds to a structure in which the first
enbodi ment and the fourth enbodi ment are coupled. An antenna 210 having the

same Structyls AfehASHbon il fhe BRpeAbaBAknt. TEHtinparolipktles: jraconRation a
stick type rod part 21‘ and a plate type rod part 213, is used as the main

ant enna 210 g fre Fniid¥np6sifen «@gns hasic Shapeinashitine helderst
enbodi nment eémm l’sc??gmﬁ hg&guflggl ary agtenngp 220. In this 15 enbodi nent, a

stick type ro !,Iltllﬁyndaﬂﬂég BOrddspatiorBient eﬂme@erNVh.Vpper
face of the? aﬂpa?ﬁﬂ% kt[%% t 213 of thiegﬂ%a?’n antenna 210. Al so, the size

of the plat ﬁ";; %%Zt%% ?ﬁ%tlgarptm éj_@ A Rnslest @nee sibikf ey sodt payt Bepe tuj]engh@nan

frequency c I'c and use thereof, and are designed considering the

mai n ant en R © Mintain r6aSenge ofisé argerhen pisatwbereiipe 1 od
part 213§ tﬂeernﬁ:i eﬁ’gtné)?wsgalgte%ygl e for aalhl gh power, can be utilized as 20

antennas f or es)((e%dtoslte hQN R anBnPASEe & 8lel PoueddydciRvRtristn ilog vebpplth‘ed to
term nal s. auxi |1 ary  antenna can be connected one or nore. And, in the

af or enent i ongtgmean‘gogéegegta's IR FE8Eknty @en®XPHEDkgsag tybe trbé pant BAnafsthhdbied t he

pl at e type part, they can be used as the main antenna. In particularly,

R g et t%@sah%%dﬁcﬂkiﬁ . the @i0R rod AR 123/cFRRMHnA 2mbodimen.

PCT/ KR0O2/ 008 ni nt nments are appropriate for the main antenna.

Also, in th‘ﬁ ?t{xe?rr rgéeé}trh& dclaxfrﬁ‘rﬁmn N thhedmdid sieldtypx anipasts]32 and
arbitrary oné nay" be use as the auxiliary antenna.

10 the zigzag type rod part 133 to connect an electromagnetic wave having a necessary
wavelength to a circuit. Furthermore, one or more arbitrary rod part, such as a stick type
rod part, a coil type rod part, a plate type rod part, a zigzag type rod part, eic., is connected
to the zigzag type rod part 133, and one or more connection terminal is connected to the
arbitrary rod part, thereby capable of connecting an electromagnetic wave having a

16  necessary wavelength to a circuit.

Fig. 3E is a perspective view of an nX antenna in accordance with a fourth
embodiment of the present invention. With reference to Fig. 3E, the fourth embodin_lent of
the invention is described in detail.

In the antenna of the fourth embodiment, a plate type rod part 143 1s further

90  connected to a stick type rod part 142 of the basic structure shown in the first embodiment.
This composite type antenna has a shape in which a holder part 141, the stick type rod part

142 and the plate type rod part 143 are connected. Why the plate type rod part 143 is

connected 1o the stick type rod part 142 is to lengthen an overall length of the antenna



Fig. 3L is a perspective view of an nX antenna in accordance with an

el eventh 5 enbodi nent of the present invention. Wth reference to Fig. 11,
the el eventh enbodi nent is described in detail. The present el eventh

enbodi ment corresponds to a structure coupled differentl tenth
enbodi mentWPRAEIEh the first enbodi mgnt and the fourth %Cr;{)/%g@@%? are
coupl ed. An antenna 230 having the sanme structure as the fourth enbodi nent,
including a 10 hol der part 231, a stick type rod part 232 and a plate type
rod past 233 is used as the main antenna 230. And, an antenna 240 havi ng
the same structure as the first enbodinent is used as the auxiliary antenna
240. A stick type rod part of the auxiliary antenna 240 is connected to a

| ower face of the plate type rod part 233 of the main antenna 230. The
auxiliary antenna can be connected one or nore. Al so, the size of tt;e pl ate
type rod part, 15 233.are ' | wiRREID thi reguestad for leogthencthe

char act er i Sthile t%lﬁ‘&mgaéléafﬁagfe§%$?$%ng{ng££g%ned consigleri ng the main

antenna and the quxiliar n 1Bri§RS e Ofwheh 1 tA@ ahfengplisatedt mpe lowd part
233, the ar?PE"HPFa%F% I%Jﬁ? )aﬁlgﬁ\ge%?}bgﬁgat?réﬁl bower, can be utilized as antennas

for a fixed statiqn or e ! ARd. MR Nfosan ebBodippht bab the same
termnal s. ﬁi%ée’%fﬁjiapg'ane Eﬂa?eeﬂﬁgqég%gge connected one or more. And, in the

af orementi oned. 20 embodj nent s 6 1h.& S cBXPBRb&Ementfant e Zgtagriyzesioave
the plate tHpaiopsgy ﬂﬂfa?“l‘f,ty%gifl %gtnf%g&&sed @s the nmain antenna. In

particul arly, the antennas, de iﬁm' freubilRctio teintihal amy beifornted
e][modi né?jt spa&g@3§6§\gé§?$??%°q‘fe‘§§‘ﬁt e ﬁ%??}%%ﬁr{lenn;ﬁNso, ib'nﬁ tlhe i o
af orenenti oned enpodi nent s [ 4 8%AP RSconidcbhi €ladtyonagesticay be
used as thelnébﬁ(?tg?&%? rodwg%dﬁ\?gg%ﬁ@%@%mg/ 00885 23 antenna. Further, by
coupling the tenth enbodi nent eV N el i gie ok mord1erbitarc kodt y pe
rod parts oMaYeHRVIRgA ?‘?Gﬁsrs‘?yav?]ﬁvgﬁg%éqgfgéugnld 240 may be connected to the

upper face and the | ower face t he. t e, plad o8 pdit, 3 Apthg2@® of
the main anP®hisd aéfoma{ﬁaypﬁ r&%g;rt, %gflg¥%eﬁgt3¥ﬁ1?grytgﬁ enr?gﬁscan be

connected one or nore. Further e,1.4 g2l é}{@my,rhhhwﬁedxe;ﬁmadbmmﬁcm or
nodi fi ed exéﬂﬁ’pl’aéts,etchflstcﬂ%negﬁﬁé%splﬁ%&gb{ﬁoe {E)I ate type rod part, they can

be used as the nmmi.n antenna, L A ar HBRpRNagivl@of desnedtingdar n t he
fourth, 1@j gkrminghds Wﬂ?%ggn{)oogfenegﬁotltgdiwg ak%%opri ay?e ?or the mai n ant enna.

Al so, in the aforenentioned .enbodi t Rgbit bea BRif | ed exanpl es,
arbitra[y oﬁ]éf’twg]?%mt}g%’g%ﬁg?q géngg@x‘?ﬁV?iaéﬁ ant e_n?gl. Fdibg. hgfh\:’; n;oﬁﬁlme t
per spective view_Q nX antenna r gangQetat i acdovdl i n

of the present irf\}%ngﬁolﬁ,aafﬁ o |gyfe§'8%|§gaga Sectional view of the nX antenna
in accordance wiith the twelfth RN fe Rl cd f26r P S aRtfohrily @tiddament tfie
present ant &rRgdipgat tgffprﬁ%efltlrné/g?ﬁ 3}‘{?@2 g s%i ckl%)ype rod part 252 is

connected 15 to an outer face .of..a cl osed one end of a holder part 251 in
addi ti on t o theiBVeH 15&?%&?‘&?3%3%

156 In case where it is requested that the antenna length be lengthened in the basic
)

structures shown in Figs. 3A and 3B according to a characteristic of a corresponding

antenna-used frequency, a first antenna having the same basic structure than that of the

first embodiment, i.e., having a first holder part 151 and a first stick type rod part 152, and

a second antenna having the same basic structure, i.e., having a second holder part 153 and

20 a second stick type rod part 154, are connected with each other, in which one end of the

first stick type rod part 152 is connected to an outer face of an upper side of the secopd

holder part 153, thereby constituting the antenna in a two stage. By using this coupling

way, it is also possible to constitute the antenna in a multi-stage. Further, oneé or more
2




the fourth enbodinent. In this structure, dianeter and |l ength are designed
to generate resonance considering frequency used for wireless transm ssion
and receipt and gain characteristic. A plate type rod part 253 is connected
to the stick type rod part 252. Further, by changing the i portion
bet ween th@‘UP%%@ﬂ4one end and the 20,70d part fromthe f%gggﬁggggpof t he
cl osed one end of the holder part to the outer face of the closed one end
in the structures of the first enbodinent to the el eventh enbodi nent, and

nodi fi ed exanpl es thereof, nodified exanpl es can be made. Furthernore, |ike
the twelfth enbodi nent and the nodified exanples thereof, the connection
portion between the cl osed ~''VO 03/03894d 24 ~cT/ xxo02/ ougas one end of

the hol der part and the rod part may be changed into a m xed structure in
whi ch the connection portions are positioned at an outer face of the closed

one end and an_inner f &0 b:086 6 @BEkERph rokimattna2 afdihenesand Sitkd
enbodi ment scﬁﬁﬁtl%gﬁrﬁngg&eaggﬁg es thereof. the hol der 5 part and the rod

part connected to the,hol Al hbic st Bneangtirt dleatbmagnetic ivate §adng tay pe.
Each of thetyP%do‘gé)ra{lsw{ls tgeg%bﬁrred}dto a predetermned portion of one end of

another rod part. @ N RLit [RBmEeRSsbroadne o5 eore arbitsary rddegeed, such 45
directly SOP%S‘?'S%Q Y%%}fhg@t}gt rét e1 or be coupled to the substrate using a

separate connector. .The hgl Albrt ate QypEREE pirf) avAgzagtype sérbpres etesiich as
a circul ar ngﬁgergd%ﬁyag%ﬁlg%ec@l ipnd’g?ﬂshg%e, a winkle tube shapeﬁﬁetc. 10
Al so, the hol der ry G . ird Bar@sA SRbehe of hmpecahestion dérminds ide i s
vacant, or éorgﬁﬁe‘g?oa%lg.s%lg%gﬁgggetrypgarod part may be constituted to have

an arc shape wrinkle, WRLCh | s 10 WeRS) cifableuitbmeetiny malechomegnatipver and
descri bed aBWg‘,;te#Loemgn ﬁeﬁ%}égﬁ % he iﬂveﬂralti on are not limited to the

exanpl es shown in the draw htd Nciuher words, the rod part can be bent
and inserte a\i%g?%ecg%argg’?a%lr@lggﬁ as Stnhe | ead, or be equi pped in a connector.

The hol der part aIpd gaeisr Qiﬁc&%ﬂrﬂ] Gy Re dnnakakdiamhapiar adcbelanci withaa sixlst rat e
se as to utilize ég'space. SO, Installation position of the antenna can be

changed. For i nstance : I PR fdrékt 3 F'%d:}@lthas's(ﬁaﬁabddbnm@fby
di agonal | y (?H’(bf’g’ﬁtfmac’fc%% geP g?ﬂgﬁ? substrate, or at an arbitrary position.

Thus, in the nX antennas having,tihe basic structure, frequency resonance is
1my, t 1-
20 gener'®t edh%y“fnﬁgnﬁodlaegfg? pfélrt and the rod part, and al though not shown in

t he drawi ngs, the.nX SRELLA Bnbb@mbsNGEd erscta trhevideit dhmaecosdet her
wi th a cat hode of 153 c%%hﬁ%&?vgl paltt.ern formed on the substrate. Thus, only

by the hol der rt..an e Joentt 18 BRSIENNTA tha Fanaditaicture Henrtks §fhnce
characteri stq“&tj?)gglen?ﬁgq h{gh%ﬁ}ggrrnpg‘%em?engt hﬂ%f the antenna is nore WO

03/038944 P%b%@%én‘t"%@i?di&?a first holder part 161, a second holder part 163, a first stick type

rod part 162 and a second stick type rod part 164, a coil type rod part 165 is further
15 connected to the second stick type rod part 164. In other words, the coil type rod part 165
is further added to the multi-structure, thereby capable of constituting a multi composite
structure. Why the coil type rod part 165 is connected to the stick type rod part 164 is to

lengthen an overall length of the antenna while to maintain a real length of the antenna, in

case where it is requested to lengthen the antenna due to the frequency characterstic, 1.e.,

50 when the antenna is used in a low frequency band. Further, one or more connection

terminal may be formed in the first stick type rod part 162, the second stick type rod part

164 and the coil type rod part 165, thereby capable of connecting an electromagnetic wave

having a necessary wavelength to a circuit. Furthermore, one or more arbitrary rod part,



| engt hened than the appearance | ength of the antenna and inner resonance s
generated, thereby obtaining transm ssion and recei pt performances of high
power that is nmuch enhanced than general comrunication antennas. Pig. 5 is
an exenpl ary vi ew showi ng an application of the nX anten ' or dance
with the pW%%@WP&ﬁﬁvention. Wth reference to Fig. 5, ap%ﬁ?@gwgg%&gxanples
of the nX antenna of the present invention can be described. In case of
comuni cati on neans having di fferent frequency bands, such as PCS, DCS,
GPS, etc., antennas should be designed and nmade differently from each
other. So, if a single antenna exists when designing an arbitrary wreless
comuni cation termnal, the 10 antenna can be used in only a single
frequency band. Considering this fact, the invention adds auxiliary rod
parts 263 and Z64 in order to extend a main rod part 262 connected to a
hol der part (2681 qfe:ting @RbEPRa. o dfltyfdred ] 4 plateytyponddiyartt & 2368 Whei b4,
the plate type ro& part 263 and the coil type rod part are selected ow ng

to the “eceﬁiﬂgte}’c thel80fied MBEEHiNGper@l Phrs 165 andPénesorand?8 cmectibodpering it he
| engt h of the’ant’enna dependi ng on the frequency 15 characteristic are

desi gned at BALRPES 10788 bl rodYRkHCIRERBy Edpableiof sondEding 26 6leandnaBrticwerabl e
for respective Trequency bands are connected to the respective matching
points P1, P2. sigpitcircuit for selecting the matching
circuits 2GE?nggmggﬁmgg%wg$gﬁgﬁgiided, so that one antenna can be applied
to vari ogs frequency LS exdah@le &F thé st bnbediner) e aytenrspi@Covhiioke thei of a
coil type auxiliary rod part package 20 in accordance with the present
nvention. WRGERHEARNGR hRd Riodilent ie ajikd (orna attorink iimrwhistotheplartth
package structure of the nX antenna is described. By packaging the coupling
of the hol der Bart. .And:tig Mk NediRichoH tarer cobpled,ated Ibeamyda difle pet o€ he
assenbling or structure of the antenna is sinplified. Fig. 6 is one exanple
of WO OSIOCQQéﬁ&IPCTIKR02/00885 26 the packagi ng, and shows the structure
of the coil type auxiliary rod part package of the nX antenna. A coil 273
is nolded by an L@gugﬁtgra@gﬁkHMZﬁawaﬁdmiaxthﬁamgéhzkmmdmweomyeazgwemb
protect the coil 3. This packaged coil type auxiliary rod part is

connectegyto | L oULE Y rABntehRioe WienRastee t@Fk. 3B thecaventh erttindimérast i ¢
connectoﬁ)Zf?ﬁpgh#%ggfonérpair such that it 5 is connected to both sides of

the packaged (il dsBeisAuichibédinetad part and thus the coil type auxiliary
rod part is Fixed. I'n addition, various auxiliary rod parts can be packaged

by the aforesald wayamblaQr tievén daodiae ieunadel byeallvmiing a siitkpape rodaartbe
made in an integral structure by a nethod such as casting or the Ilike.

Furt her mor e, ) g bg}s‘{i%ﬁteﬂﬁe{ {ncRAathgt N Bola@ art DU gl the cick bpesepardt 1gRyand
manuf actured. At this time, a coupling hole is forned in the

having the same structure than the first embodiment, and a stick type rod part 174 of a

16  second antenna including a holder part 173 and the stick type rod part 174 and having the

same structure than the first embodiment to face with each other, and by connecting a coil

type rod part 175 between the facing stick type rod parts 172 and 174. At this time, instead

of the coil type rod part 175, a plate type rod part having a predetermined diameter, any

one out of a long stick type rod part and a zigzag type rod part in which a board is bent in a

20  zigzag is used, thereby capable of constituting an antenna to perform the function of the

coil type rod part 175. Further, one or more connection terminal may be formed in the stick

type rod parts 172 and 174, and the coil type rod part 175, thereby capable of connecting

an electromagnetic wave having a necessary wavelength to a circuit. Furthermore, one or



10 hol der part and a coupling stepped portion is fornmed in the main rod
part, and these two el enents are coupl ed and assenbl ed. The respective

el enents are plated to stabilize the perfornmances of the antenna. Al so, the
ant enna needs neans to connect it to the antenna circuit i ch

al t hough noYO L8 i n the draw ngs, the rod part is di reCP.Q:I%FIERO2)0(Q;BWn

sol dered/ wel ded to the 15 substrate, or is connected to the antenna circuit
part using a connector. One end of the | holder part can be al so connected
using a welding or a connector. Further, the holder part is allowed to be
insertion-fixed to the term nal case, and correspondingly a connector
having elasticity is installed to fit the packaged rod part, thereby
facilitating the antenna installation. 20 Fig. 7 is a perspective view of
an nX antenna in accordance with a thirteenth enbodi nent of the present

I nventi on. eNGEas PstickGyperrodtpae, 4 bhil typembparyarateeype rog part, a
descri bed. Own{g sa?t(r‘: strilijsctfjre ?pn V\/mth a stick type main rod part 282 is

connect ed t91g%% {c?{gé ?arlel\éﬁugﬁé@%&aéléb&li iIPC gl 21c) 08 8oankaekinakries, endbsed
a

one end of 81, an auxiliary rod part 283 fornmed in a circuit

pattern on g S| Brold S8R 6 Lesd ihsdealvg thRtcoit kype ypkparal 3. PEcoupser t
282. This c?k}clégé%%ﬁg%n ° ie., the auxiliary rod part 283 has the sane

shape as the | ongi s ndifalecsGCldanal i ceeatd thahanb@mpass,i thesshy clapablre oft i ck
type rod parf1 (S connecte to the outer face of the 5 closed one end of the

hol der. part %{gcagl e“&tngi Fﬁetlg%vé Bavil2fal naeedsany wavebagihtio arcirahier e t he stick

type nai r08“ he auxiliary rod part 283 are connected, a

connecti on ter m rﬁk 33 1{ Qrﬂzﬁge&ket\h&w Rta6 N0 anfembanin 2érdansedwith rat Gilithg
circuit (not showny is fornmed at the matching point 284. Thus, the

auxi'liary rod.par dBMandeRtidh avitprefaréice @@FigeBInt}Qrblanbembd&BmmatOé 10
The pattern @Bg&en Spr sh ?ap?el Iletter shape, or the sane shape as the

| ongi t udi nal sectl I of e antenna in which the stick type rod part
i s connect ec}h? 8"?’11185'?8 e\é&ﬁ)}é’gce of the closed one end of the hol der part

like the thirt een{xﬂhgﬁmgktﬂﬁﬂfrc HERWR\EIond ERBodiiehidinclading athopieepat il ad The
first enbodi nment twel fth enbodi nent, nodified exanples thereof, and

ﬁﬂDﬁgﬂ%‘l ed e@%e‘é |‘£|b$tr £ 2 oAk B PRI lighes fobtert dohndcesrtb thesrrogpamodt .
part 183, This composite structure antenna has a structure in which the holder part 181, a
stick type rod part 182 and ihie coit type rod part 183 are connected. Why the coil type rod
part 183 is connected to the stick type rod part 182 and the plate type rod part 184 is
connected to the coil type rod part 183 is to lengthen an overall length of the antenna while

15  to maintain a real length of the antenna, in case where it is requested to lengthen the
antenna due to the frequency characteristic, ie., when the antenna is used in a low
frequency band. Further, one or more connection terminal may be formed in the stick type
rod part 182, the coil type rod part 183 and the plate type rod part 184 to connect an
electromagnetic wave having a necessary wavelength to a circuit. Furthermore, one or

90  more arbitrary rod part, such as a stick type rod part, a coil type rod part, a plate type rod
part, a zigzag type rod part, etc, is connected to the plate type rod part 183, and one or

more connection terminal is connected to the arbitrary rod part, thereby capable of

connecting an electromagnetic wave having a necessary wavelength to a circuit.



As described previously, the present invention is suitable for an antenna
for a wireless conmmuni cation having ultra-small in size and light in weight
characteristics, and 20 has an effect capable of providing an ultra-sized

ant enna havi ng nuch enhanced performance conpared with t | onal
antenna. THO BP&%&ht invention is suifable for a small -s?ggg&\%@glﬁess
communi cati on apparatus, such as a nobile conmunication termnal, a

Wi rel ess comuni cation term nal for |1 MI2000, a wireless LAN comuni cation
term nal, WO 03/ 03894a PCTI KRO2/ 00885 28 etc., orienting toward snal |
size and lightweight. In particular, it is suitable for an ultra-sized
arnored and built-in type antenna, and has an effect capable of applying it
to a wirel ess comuni cation between fixed stations, a wireless

comuni cati on between a fixed station and a noving station, a wireless

cormmuni cati on betyeesy WY ijRekpsdtint ivads of ehcnX Sanfmnalés actdydehcabwitte 2 gifice t he
i nvention can constitute a basic antenna only by using a holder part of

whi ch i nsi dg i SyiMagathe frRsknRinvagioRaWith réference pdBisi ] ehetonth eobddimentof
ultra-sized antenna, and to variously change the design thereof into a

mul ti 'Stagethﬁ\t}é}}éﬁ'{;}&{@de@rigéarmqahﬁ,e structure to which a coil is added, a
structure to ich aflat plate is added, a structure in which main antenna

part and auxiliarpy, ??&&thﬁnﬁﬂaénﬁboafnfknﬁﬁﬁp@siréfehw o ovi dedife esemplhef ftheat
pl ate, etc., consnﬁ ring use object of the antenna, frequency

char act eﬁi Sg(iugh%ogf?né?lﬂ Th BheOda 88 Istri@urt thiah itBeeseaordoamtfod eugng riosludiag d holdespD
03/038944 2 alns rcT/ xao2/oosss 1. An antenna for a wrel ess

communi cat i ik, 16PHRY 4 plaAiypardaglaeicos paedil 9fe wdauhilndes fisthepenodctediodhe one
end and side portion are cFose ; and a main rod part of which one end is

MR i S b e i et

type rod part 194. This composite structure antenna has a structure in which the holder part

191, a stick type rod part 192, the plate type rod part 193, the coil type rod part 194 and the

10  plate type rod part 195 are connected. Why the plate type rod part 193 is connected to the

stick type rod part 192, the coil type rod part 194 is connected to the plate type rod part 193

and the plate type rod pan 195 is connected to the coil type rod part 194 is to lengthen an

overall length of the antenna while to maintain a real length of the antenna, in case where it

is requested to lengthen the antenna due to the frequency characteristic, i.e., when the

15  antenna is used in a low frequency band. Further, one or more connection terminal may be

formed in the stick type rod part 192, the plate type rod part 193, the coil type rod part 194

and the plate type rod part 195 to connect an electromagnetic wave having a necessary

wavelength to a circuit. Furthermore, one or more arbitrary rod part, such as a stick type

rod part, a coil type rod part, a plate type rod part, a zigzag type rod part, etc., is connected

20  to the plate type rod part 195, and one or more connection terminal is connected to the

arbitrary rod part, thereby capable of connecting an electromagnetic wave having a
necessary wavelength to a circuit.

The ninth embodiment has the structure in which the plate type rod parts 193 and



10 3. The antenna as claimed in claim1l, wherein the mai

coil shape. 4. The antenna as clained in claim1, mhereiz :gg ﬁg{; sz Sart
Qﬁffgcggagflfhgl?fetsh?pf inhmhigh a short stick is coupled to both

_ _ at plate shaped main rod part. 5. T i

in cIa|n149m%HQ?%¥ﬁ_the flat plate hag an arg type mmigﬁfg?hggﬂgmaihglalnEd
antenna as claimed in claiml, wherein the main rod part has a bbard shape
bent in a zigzag., VWO 031038944 30 FCT/ KR02100885 7, The antenna as P
claimed in claiml, further conprising an auxiliary rod part connected to
the main rod part in series. 8. The antenna as claimed in claim7, wherein
the auxiliary rod part has one 5 or nore shape selected froma grbup
consisting of a stick shape, a coil shape, a flat plate shape, and a board
shape bent in a zigzag, and if the auxiliary rod part has at ieast two i

S hﬁpes. sel egdede bRk OEnarAERiagt iR Bebsttypdradyartald iculdedbewaen be glth
other in series. 9. The antenna as clained in claim7, wherein the

auxiliary rod. pai dardsS ‘ '
. e arisS198 238 1PR UAsRRM of Qe EBitltyps rad parbt¥4; aneor MEre aTiyEary
as clai ned gﬂ c?%§n17,_further conprising connection termnals for ftenna
extracting ?H fELEI 2 SHNReSrodhard doiidgteatiipasda platectypsiog feinel Zigzageype
connecti on .er’m nals being formed at a position where the rod part are
e o0 ki YFRBR, 108 ey hp et ommng thsarstmar@ekqmeciapHTyY

, e main rod part, and the auxiliary rod part are
pl gt e-treat ?ﬁbpa%ﬁocaé%e 3R oAMLAGTA tisStwol stgaed a multebapenatd thnlt@%i/éYm re¢hgarhmi n
rod part is coupled to an inner portion of the closed one end of the hol der

part, and i f iianer wall of the sid '
part. w0 gﬁ%@ eﬁtgfagﬁcénai&%%ﬂ%/ ee 31 side portion of the hol der

Fig. 3K is a perspective view of an nX antenna in accordance with a tenth

embodiment of the present invention. With reference 10 Fig. 3K, the tenth embodiment of
the invention is described in detail.

10 The present tenth embodiment corresponds to a structure in which the first
embodiment and the fourth embodiment are coupled. An antenna 210 having the same
structure as the fourth embodiment, including a holder part 211, 2 stick type rod part 212
and a plate type rod part 213, is used as the main antenna 210. And, an antenna 220 having
the same structure as the first embodiment is used as the auxiliary antenna 220. In this

15 embodiment, a stick type rod part of the auxiliary antenna 220 is connected to an upper
face of the plate type rod part 213 of the main antenna 210. Also, the size of the plate type
rod part 213 are designed differently depending on frequency characteristic and use thereof,
and are designed considering the main antenna and the auxiliary antenna. In case of using
the plate type rod part 213, the antenna is suitable for a high power, can be utilized as

90  antennas for a fixed station or a base station, and even can be applied to terminals.

The auxiliary antenna can be connected one or more. And, in the aforementioned
embodiments or modified examples, if the antennas have the plate type rod part, they can

be used as the main antenna, In particularly, the antennas described in the fourth, eighth




13. The antenna as clainmed in claim1, wherein the main rod part is coupled
to an outer face of the closed one end of the holder part. 14. The antenna
as claimed in claim1, wherein the holder part is a cylinder 5 type. 15.
The antenna as clained in claim1, wherein the hol der paptrikkosodss ygonal
cylinder tVW930446  The antenna as glainmed in claim1, wherein the hol der
part is a winkle tube type. 17. The antenna as clained in claim1, wherein
the hol der part is a hem sphere type. 15 18. The antenna as clainmed in
claim1l1l, wherein the holder part and the main rod part are separately

manuf actured, the hol der part has a hole forned at the closed one end, the
main rod part has a stepped portion forned at one end thereof, and the main
rod part is inserted into the hole of the holder part to assenble the
antenna. 20 19. The antenna as clainmed in clam 18, wherein the hol der, part
and the maip r.od; nafhdMetsSRPasRb@lae fonthefraxin anteeha Alsenin e efssrpratpned
packagi ng type, and the holder part and the main rod part are inserted into

connectors - iPgifeackehples @bisanbbee maybe)Byed3Bota 23BN
gy s pamackm

antenna. P 885 20. A nulti-stage antenna for a wreless

connunicatig&mmgonprising: a holder part of a cylinder shape of which one
end and sideé portion are closed; and 5 a main rod part of which one end is

connected to the O_ﬁ,eﬂs ppﬁs&@ﬁ'\/ﬁie\bhﬁ’ 2R a0 ertepmacint accublenceiwitht #eelayfhnas
are connected w th”each other in series such that the other end of the main

rod part_in of t hier antennaeitionCWiflrefdrence totig.cllo sectlosatheambogimephe
mai n rod5paP’t%|dr%9]§Irl1to$t}ﬁerBone adj acent to the one of the antennas. 10 21.

The mul ti -sgsa&g:crﬂ)@gmﬂas claimed in claim20, wherein the main rod parts
of the antennas have one or nore shape selected froma group consjisting of

a stick . shape, -, CQblent BRRSE anbddanen | catrespohdipte, 2 stnibture Isoumie IHESE bent
e 'from the tenth embodiment in which the first embodiment and the fourth embodiment are
coupled. An antenna 230 having the same structure as the fourth embodiment, including a
10  holder part 231, a stick type rod part 232 and a plate type rod part 233 is used as the main
antenna 230. And, an antenna 240 having the same structure as the first embodiment is
used as the auxiliary antenna 240. A stick type rod part of the auxiliary antenna 240 15
connected to a lower face of the plate type rod part 233 of the main antenna 230. The
auxiliary antenna can be connected one or more. Also, the size of the plate type rod part
15 233 are designed differently depending on frequency characteristic and use thereof, and are
designed considering the main antenna and the auxiliary antenna. In case of using the plate
type rod part 233, the antenna is suitable for a high power, can be utilized as antennas for a
fixed station or a base station, and even can be applied to terminals.
The auxiliary antenna can be connected one or more. And, in the aforementioned
90  embodiments or modified examples, if the antennas have the plate type rod part, they can
be used as the main antenna, In particularly, the antennas described in the fourth, eighth

and ninth embodiments are appropriate for the main antenna. Also, in the aforerr%enuoned

embodiments and the modified examples, arbitrary one may be used as the auxiliary



15 22. The nulti-stage antenna as clainmed in claim20, further conprising
one or nore auxiliary rod part connected in series to the main rod part of
the final stage antenna. 23. The nulti-stage antenna as clainmed in claim
20, wher ei r\vé'ﬂ%ﬁ%’iﬁi liary rod parts are connected in serigSykasdoisse
auxiliary rod parts have connection tegm nals for 20 extracting different
signals of a predeterm ned frequency band at a position where the auxiliary
rod parts are connected with each other. 24. The nmulti-stage antenna as
clainmed in claim20, wherein the auxiliary rod WO 03/ 038944

PCTI KRO2/ 00885 33 part has one or nore shape selected froma group
consisting of a stick shape, a coil shape, a flat plate shape, and a board
shape bent in a zigzag, and if the auxiliary rod part has at |east two
shapes sel ected fromthe group, the selected two are connected to each
other in seph@sna. 5 25. A two stages antenna for a wirel ess conmunication,
conprising: a first holder part of a cylinder shape of which one end and
side portion are wigsedy cuging drdeiibknbodipantandfthe ¢leveath anhodimesh Absestish

whi ch one end and side portion are closed; a first main rod part of _which
one end is ¢@RnRElpeds btk hexitihgeecnose2 28 radd GO tkpy teocoppeedyd ‘ﬁdh"d%?peb%cf, SO
that the first main rod part is electrically connected with the fjrst

hol der part ,aqSRCRWEr fRb Bf thedlparype abd pitsch3omd 283 Pfitke waRmatepet 118 apfhe

cl osed one end of the second hol der part, so that the second main rod part
i s el ect ki cal3by A@NRRChLAMian tahtehive cae be rinivstadepnepar MOTaNHrHSTRIE Br for e
auxiliary rod part connected in series between the first main rod part and
the second NRRmERbE@EhbodiGientd emadifiehnammiescif termtennas heyaihgpite YR ei n
the auxiliary rod part has one or nore shape selected froma grg’ug),

consi sting farattelicek be hagdeas the awin arsdnapeln rartiquigrlypthgtaatepuassieigsed ihthey
board shape bent In a zigzag, and if the auxiliary rod part has at | east
two shapes Sﬁhﬁﬁ,t@%ﬂﬁ aedThintieegbaipents e apptopoiniedor s mae 2pigAMe ¥ 1t Beeach
other in series. 27. A conposite antenna for a wreless comunication,
conpri si ng: aforementioned embodiments and the modified examples, arbitrary one may be used as the

10  auxiliary antenna.

Fig. 4A is a perspective view of an nX antenna in accordance with a twelfth
embodiment of the present invention, and Fig. 4B is a sectional view of the nX antenna in
accordance with the twelfth embodiment of the present invention.

The present antenna has a structure in which a stick type rod part 252 is connected

15  to an outer face of a closed one end of a holder part 251 in addition to the same structure as
the fourth embodiment. In this structure, diameter and lengih are designed to generate
resonance considering frequency used for wireless transmission and receipt and gain
characteristic. A plate type rod part 253 is connected to the stick type rod part 252.

. Further, by changing the connection portion between the closed one end and the

20  rod part from the inner face of the closed one end of the holder part to the outer face of the
closed onel end in the structures of the first embodiment to the eleventh embodiment, and
modified examples thereof, modified examples can be made. Furthermore, like the twelfth

embodiment and the modified examples thereof, the connection portion between the closed



WO 03/ D3894: 1 34 PCTI KRO2/ OD885 a nmain wirel ess communi cati on antenna

i ncluding a holder part of a cylinder shape of which one end and side
portion are closed; and a main rod part of which one end is connected to

t he cl osed_one q of the holder part; an auxiliary wirelpeskronoogssi cati on
ant enna ingﬂhﬁwﬁg’é hol der part of a gylinder 5 shape of which one end and
side portion are closed; and a main rod part of which one end is connected
to the closed one end of the holder part; and a flat plate-shaped
connection rod part of which one face is connected in series to the man rod
part of the main wreless comunication antenna and the other face has a
short stick for connection, the short stick being connected to the other
face of the 10 connection rod part, wherein the main rod parts of the
respective auxiliary wreless comruni cati on antennas are connected  in

series to thg. glfoftRCR I phﬂﬂencmié\rxﬂb;iammyrhmcbhplmﬁ,intamdniéwt@éﬁﬁlﬁeiéﬂ’@écht o the
connection rod part in parallel with the main w rel ess comruni cati on

antenna. 15 ﬂﬁeSconIgb%oﬁ oBIeAd 46 padfi@riat asowkafoed the clobesli CPT)GZEYK? anh&t 8PP one
or nore of the auxiliary wireless conmunication antennas is connected to

the connect igQR o RAES orRtenhe same face as the face to which the main
W rel ess comuni cation antenna is connected. 20 29. T he conposite antenna

as claimed in cl ajmeharuhafiehd aftodmenes obdified cxenples drejechi the halier
conmmuni cati on antennas Is connected to the connection rod part at an

Opposi t & gf agﬁrttﬁdttﬂeerd‘d @ doRnabkidab thdoluei partvian bk eosstiteedrimitc w9 5t enna
i S connect ed. VWO 03/ 038944 PCT/ KRO2/ 00885 35 30. The corrgom te antenna as
Y

claimed in gl g e rod Eﬁsh?éou@@ﬁﬁé b predgteaninal pirtiomefyonesdd phaothes FafeRdled i n
series to one end of the short stick of the connection rod part.
and the end of the rod part serves as a lead, to be directly soldered to a substrate or be
coupled to the substrate using a separate connector. The holder part can be made in various
shapes, such as a circular shape, a polygonal cylinder shape, a wrinkle tube shape, etc.
10 Also, the holder part can be made in a hemisphere shape of which inside is vacant, or a cap
shape. The plate type rod part may be constituted to have an arc shape wrinkle, which is to
widen the surface area.
AS exampled aﬂd described above, the antennas of the invention are not limited to
the examples shown in the drawings. In other words, the rod part can be bent and inserted
15  to be soldered as the lead, or be equipped in a connector. The holder part and the rod part
can be installed parallel with a substrate sc as 10 utilize a space. Also, installation position
of the antenna can be changed. For instance, the antenna can be installed at a space formed
by diagonally cutting a corner of the substrate, or at an arbitrary position.
Thus, in the nX antennas having the basic structure, frequency resonance is
20 ger;erated by the holder part and the rod part, and although not shown in the drawings, the
nX antennas perform the functions as the antenna together with a cathode of a conductive
pattern formed on the substrate. Thus, only by the holder part and the rod part, the antenna

can obtain the resonance characteristic, S0 that the surface length of the antenna i3 more



5 31. The conposite antenna as clainmed in claim30, wherein the auxiliary
rod parts are connected i.n series with each other, and connection term nals
for extracting different signals of a predeterm ned frequency band are
formed at a position where the auxiliary rod parts are cqgﬁg tth each
ot her. 10 §58°¥ﬁ§m@onposite antenna assclainmed in claim27, @&gﬁﬁ t he
main rod part of the nmain wrel ess comruni cation antenna is coupled to an
outer face of the closed one end of the holder part. 33. The conposite
antenna as clainmed in claim?27, wherein the main rod part 15 of one or nore
of the auxiliary w reless comunication antennas is connected to an outer
face of the closed one end of the holder part thereof. .A e. A3. A
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y100 Y& () - G a4 Q&K donnb kO 4( Df Bhurke) yHe[elastEeon@RGo TARS (iade/onelpaguel tht i
10%& () - 4s310% () - 3100 () - FA100& () - 3* ¥ety, .- <. = >. 7. aVK@ 10 10 104
10 0/&, () - 'sDO# Qe didd to"boltDies oF tHe(padlEdyed (ol tyge ABdIBrY Jod partand\hps the CHEVR@ 10@
igég' 8 : Z;/ 3138;(/%;‘8 - g, Eig:)/%géiimﬁ 109&' I() - SlO"/&'.( )-109%& ()-/0=1112b2aBVK@ y"
Tove: (3.1 3 1o0g (r)o_ %b223v33) 4nn 4%&MWK@/£r)w38umllmy rod parts can be packaged by the
aforesaid way. Also, the holder part and the main rod part can be made in an integral

structure by a method such as casting or the like. Furthermore, the holder part and the main
rod part can be separately manufactu_red. At this time, a coupling hole is formed in the
10  holder part and a coupling stepped portion is formed in the main rod part, and these two
elements are coupled and assembled. The respective elements are plated to stabilize the
perforinances of the antcnna.
Also, the antenna needs means to connect it to the antenna circuit part, in which
although not shown in the drawings, the rod part is directly soldered/welded to the
15  substrate, or is connected to the antenna circuit part using a connector. One end of the
holder part can be also connected using a welding or a connector. Further, the holder part is
allowed to be insertion-fixed to the terminal case, and correspondingly a connector having
clasticity is installed to fit the packaged rod part, thereby facilitating the antenna
installation.
20 Fig. 7 is a perspective view of an nX antenna in accordance with a thirteenth
embodiment of the present invention. With reference to Fig. 7, the thirteenth embodiment
is described.

In 2 basic structure in which a stick type main rod part 282 is connected to an outer
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pattern, i.e., the auxiliary rod part 283 has the same shape as the longitudinal sectional
view of the antenna in which the stick type rod part is connected to the outer face of the
5 closed one end of the holder part. A matching point 284 is defined at a position where the
stick type main rod part 282 and the auxiliary rod part 283 are connected, a connection
terminal is formed at the matching point 284, and a matching circuit (not shown) is formed
at the matching point 284.
Thus, the auxiliary rod part can be made in the form of pattern on the substrate.
10  The pattern may be Y-letter shape, T -letter shape, or the same shape as the longitudinal
sectional view of the antenna in which the stick type rod part is connected to the outer face
of the closed one end of the holder part like the thirteenth émbodiment. Hewever, the third
is most preferable.
The first embodiment to the twelfth embodiment, modified examples thereof, and

15  combined examples thereof can be made like the thirteenth embodiment.

INDUSTRIAL APPLICABILITY

As described previously, the present invention is suitable for an antenna for a

wireless communication having ultra-small in size and light in weight characteristics, and

90 has an effect capable of providing an ultra-sized antenna having much enhanced
performance compared with the conventional antenna. The present invention is suitable for

2 small-sized wireless communication apparatus, such as a mobile communication terminal,

a wireless communication terminal for IMT2000, a wireless LAN communication terminal,
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station and a moving station, a wireless communication between moving stations, etc.

5 As described above, since the invention can constitute a basic antenna only by
using a holder part of which inside is vacant, and a rod part, it is possible to provide an
ultra-sized antenna, and to variously change the design thereof into a multi-stage structure,
a composite structure to which a coil is added, a structure to which a flat plate is added, a
structure in which main antenna part and auxiliary antenna part are compositely provided

10  on the flat plate, etc., considering use object of the antenna, frequency characteristic and so

on in order to utilize a low frequency band.
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2. The antenna as claimed in claim 1, wherein the main rod part has a stick
shape.
10
3. The antenna as claimed in claim 1, wherein the main rod part has a coil
shape. |
4, The antenna as claimed in claim 1, wherein the main rod part has a flat

15  plate shape in which a short stick is coupled to both surfaces of the flat plate shaped main

rod part.

5. The antenna as claimed in claim 4, wherein the flat plate has an arc type
wrinkle.

20

6. The antenna as claimed in claim 1, wherein the main rod part has 2 board

shape bent in a zigzag.,
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5  or more shape selected from a group consisting of a stick shape, a coil shape, a flat plate
shape, and a board shape bent in a zigzag, and if the auxiliary rod part has at least two

shapes selected from the group, the selected two are connected to each other in series.

9. The antenna as claimed in claim 7, wherein the auxiliary rod part is a

10  pattern formed on a substrate.

10. The antenna as claimed in claim 7, further comprising connection
terminals for extracting different signals of a predetermined frequency band, the

commection terminals being formed at a position where the rod part are connected with each

15  other.

11. The antenna as claimed in claim 7, wherein the holder part, the main rod

part, and the auxiliary rod part are plate-treated.

20 12. The antenna as claimed in claim 1, wherein the main rod part is coupled to
an inner portion of the closed one end of the holder part, and is apart from an inner wall of

the side portion of the holder part.
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an outer face of the closed one end of the holder part.

14. The antenna as claimed in claim 1, wherein the holder part is a cylinder
5 type.
15.  The antenna as claimed in claim 1, wherein the holder part is a polygonal
cylinder type.
10 16. The antenna as claimed in claim 1, wherein the holder part is a wrinkle
tube type.
17. The antenna as claimed in claim 1, wherein the holder part is a hemisphere
type.
15
18. The antenna as claimed in claim 1, wherein the holder part and the main

rod part are separately manufactured, the holder part has a hole formed at the closed one
end, the main rod part has a stepped portion formed at one end thereof, and the main rod
part is inserted into the hole of the holder part to assemble the antenna.
20
19. The antenna as claimed in clam 18, wherein the holder part and the main
rod part are separately manufactured in an independent packaging type, and the holder part

and the main rod part are inserted into connectors of a corresponding socket to assemble
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20. A multi-stage antenna for a wireless communication, comprising:
a holder part of a cylinder shape of which one end and side portion are closed; and
5 | a main rod part of which one end is connected to the closed one end of the holder
part,
wherein the antennas are connected with each other in series such that the other
end of the main rod part in one of the antennas is coupled to the closed one end of the main

rod part in another one adjacent to the one of the antennas.

10
21. The multi-stage antenna as claimed in claim 20, wherein the main rod
parts of the antennas hav< one or more shape selected from a group consisting of a stick
shape, a coil shape, a flat plate shape, and a board shape bent in a zigzag.
15 22. The multi-stage antenna as claimed in claim 20, further comprising one or

more auxiliary rod part connected in series to the main rod part of the final stage antenna.

23, The multi-stage antenna as claimed in claim 20, wherein the auxiliary rod
parts are connected in series, and the auxiliary rod parts have connection terminals for
20 extracting different signals of a predetermined frequency band at a position where the

auxiliary rod parts are connected with each other.

24, The multi-stage antenna as claimed in claim 20, wherein the auxiliary rod
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part has one or more shape selected from a group consisting of a stick shape, a coil shape, a
flat plate shape, and a board shape bent in a zigzag, and if the auxiliary rod part has at least

two shapes selected from the group, the selected two are connected to each other in series.

5 25. A two stages antenna for a wireless commﬁnication, comprising:

a first holder part of a cylinder shape of which one end and side portion are closed,

a second holder part of thg cylinder shape of which one end and side portion are
closed, |

a first main rod part of which one end is connected to the closed one end of the

10 first holder part, so that the first main rod part is electrically connected with the first holder
part,

a second main rod part of which cnie end is connected to the closed one end of the
second holder part, so that the second main rod part is electrically connected with the
second helder part; and |

15 one or more auxiliary rod part connected in series between the first main rod part

and the second main rod part.

76. The antenna as claimed in claim 25, wherein the auxiliary rod part has one or
more shape selected from a group consisting of a stick shape, a coil shape, a flat plate
20 shape, and a board shape bent in a zigzag, and if the auxiliary rod part has at least two

shapes selected from the group, the selected two are connected to each other in series,

217. A composite antenna for a wireless communication, comprising:
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a main wireless communication antenna including a holder part of a cylinder shape
of which one end and side portion are closed; and a main rod part of which one end is
connected to the closed one end of the holder part;

an auxiliary wireless communication antenna including a holder part of a cylinder

5 shape of which one end and side portion are closed; and a main rod part of which one end
s connected to the closed one end of the holder part; and

a flat plate-shaped connection rod part of which one face is connected in series to
the man rod part of the main wireless communication antenna and the other face has a
short stick for connection, the short stick being connected to the other face of the

10  connection rod part,
wherein the main rod parts of the respective auxiliary wireless communication

antennas are connected in series to the one face of the connection rod part, and are

connected to the connection rod part in parallel with the main wireless communication

antenna.
15
28. The composite antenna as claimed in claim 27, wherein one or more of the
auxiliary wireless communication antennas is connected to the connection rod part at the
same face as the face to which the main wireless communication antenna is connected.
20 29. The composite antenna as claimed in claim 27, wherein one or more of the

auxiliary wireless communication antennas is connected to the connection rod part at an

opposite face to the face to which the main wireless communication antenna is connected.
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30. The composite antenna as claimed in claim 27, further comprising an
auxiliary rod part connected in series to one end of the short stick of the connection rod

part.

31 The composite antenna as claimed in claim 30, wherein the auxiliary rod
parts are connected in series with each other, and connection terminals for extracting
different signals of a predetermined frequency band are formed at a position where the

auxiliary rod parts are connected with each other.

32. The composite antenna as claimed in claim 27, wherein the main rod part
of the main wireless communication antenna is coupled to an outer face of the closed one

end of the holder part.

33. The composite antenna as claimed in claim 27, wherein the main rod part
of one or more of the auxiliary wireless communication antennas is connected to an outer

face of the closed one end of the holder part thereof.



