WO 03/ 038944 PCT/ KRO2/ 00885 1 nX ANTENNA FOR W RELESS COVMUNI CATI ON
Technical Field 5 The present invention relates to an antenna for a

Wi rel ess wormswsssgati on, and nore particularly, to an nX ®orame/obgss a

Wi rel ess communi cation terminal having a small size, a high power

communi cation capability, good frequency and gain characteristics, and
suitable for a wirel ess comuni cati on antenna. Further, this invention
relates to an nX antenna for a wireless comunication termnal, which is
suitable for an arnored and 10 built-in antenna of a nobil e comunication
term nal, etc. Background Art Through the present application, "nX antenna"
is nanmed froma type of an electrical charge flow depending on the
structural characteristics of antennas disclosed by 15 the present

i nvention. Due to rapmX ANVENNAEORSWIRELIESSS6OMMN ENHCATHONaI

comuni cation technol ogies worldw de at the present, nobile comrunication
services, such as cellular, PCS, GSM PHS, Iridiumservice 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
wthin a lfﬁaﬁﬁ 1§Fegand wireless comunication fields are being wdely
spread. For 1 nstance, the nobile comunication term nal antenna mainly uses
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more particularly, to an nX antenna for a wireless communication terminal having a small

size, a high power communication capability, good frequency and gain characteristics, and
suitable for a wireless communication antenna. Further, this invention relates to an nX
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

Through 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 commuinication terminal antenna mainly uses the

nondirectional retractable antenna owing to requirements in that bi-directional



comuni cations are possible and it is easy to carry the antenna. Antennas
of termnals that are being sold are a conbination type in which an

ant enna swptoalobs®4f or a signal standby state, and an ant emca/iRmnedsse f or
t el ephoning state are conbi ned, and altennas capable of transmtting and
receiving linear polarization signals easily are used. 5 The antenna type
which is protruded upward fromthe termnal mainly enploys a conbination
type in which a spring shaped helical antenna and a nonopol e shaped whip
antenna which is extracted upward to enhance conmuni cation quality are
conbined. In other words, in the nobile termnals, such as nobile phones,
radi os, PCS, etc., for performng wreless comrunication between noving
termnals, or between a noving 10 term nal and a fixed place, the antennas
are usi ng canguitatiahs are poggibleaihd at iagy tarhentize amemhaaAhtehhasalf tenmtisaimthat Fi g.
1 is a schematic view of a conventional helical-whip conbination type
antenna. \§¢ Being&bRI SRCEcoAbinhtEon fpe il eviicue ahietnabuitabld fola sibnad standby
conbi nati on type antenna is described. The basic structure includes a

helical antgonaq%namtbnda Wit AR 8ABFhoRing e RS bifbindl) @A ABtchRasZcaBESle D

spiral conductor of which length is a deformation of approximtely 2J4. The

whi : k | wh
'p ant %%M&E%&d%?é?ﬁgg ﬁa%%%?ﬁ{lﬁiétﬁﬁ%ﬁgﬁﬁleaﬁl apdhygstate or when

surroundi ng ‘envi ronmen cal antenna 2 al ong operates, and

at a pl.ace where,the el ectro net | V, i i

ot onne 5 and SnbaseERERhE TR B G R f WORLHE il Aidnly’ GHfplbYOa
antenna 3 i s _extracted. frg a main odey hl Tlhe antenaas are gl aﬁsi fied
dependi ng MPRFUOBLYRY Bnwhish 4 $EingpRed) helicpldyepng and ymppopale shape p
nodi fications depending on the feeding ways and.conbi nat.i on ways.of the
two ant enrAREennAYIEEH IS CREciedop YR d tg F)clcé’mn%“‘faé’roﬁi ‘Pr‘&f‘g’, af a‘i%’ﬂ’éneéi g
structure in which the helical antenna 2 is cou'fplned to one end of t\r}%rwm p

ant enna 3 aihes werdsg inghel raebilecpirmingl SUPR ¢is ampilth REonesy 2dPRi RRS.PEis.
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performing wireless communication between moving terminals, or between a moving

10  terminal and a fixed place, the antennas are using a combination type of a whip antenna
and a helical antenna.
Fig. 1 is a schematic view of a conventional helical-whip combination type antenna. 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 rhonopole 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



3 termnal products and | ocal products. A representative of these antennas
is products made by Allgon conmpany in Sweden, which is a conpany

manuf act uworig/oasssennas professionally. A structure, in WrCEKRO®0ds8! i cal
antenna is coupled to the main body o8 the termnal, i.e., [|ower feeding
poi nts of the helical antenna and the whip antenna are connected to the
same 5 nmetal connector 4. Anmerican Mdtorola, Inc. manufactured an antenna
having the sane basic structure as the product of Allgon Conpany but

di fferent feeding nmethod, and equi pped the antenna in sone term nal

nodel s, and is using the products. In early stage, Korean cellular
termnal nodels nostly used products of Allgon Conpany. However, since this
conventional nobile comunication antenna is nade in a 10 protruded

struct ure temuimltgredics mdical gridughs. ot repdesdntative ofithesenanttreab iopredudly nmde
external force, or be fractured. Also, in case that a user noves with
putting thg ARSIH dtddpant i0BEeddn, whhkiehTombhey MaeRaarihg astemgl préfyssiomatlyt i on
of the pocKket, so that an inconvenience in putting and taking the term nal

in the pockefruétfreC aHHARN th Blicab hietna RRoBNEE R thehBSindOLY Bt feBfinkD ie,

decreasing the size thereof due to the 15 used frequency characteristic in

the above BHEHREMRE gofhltst &fﬂtﬁg Relid3f aktBhidl £ thS Wb ARGIAASESonnetBE 1M ]RMR

si ze does not decrgase. Al so, an area occupl ed by the antenna becones
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conventional. antenna has the,l ar di sadvant LR th 0 ni;cat i
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Figs. 2A and, 2B are sectional views of inproved antepnas jn accordance wth
a  convent§agipRed she antenpagin some; Eripinal WEHE st 3nd léfuﬁlrngstg? @r%‘i%gd@hﬁ‘irg'gggge’a

proposed conventional built-in antennas 10 and 20 for a nobile phone, as
shown in Ffegjean gellulgygerpymal models mostly used products of Allgon Company.

However, since this conventional mobile communication antenna is made in a
10 protmded structure from the terminal, the protruded antenna may be broken by an external
force, or be fractured. Also, in case that a user moves with putting the terminal in one of
pockets, the antenna is caught by a portion of the pocket, so that an inconvenience in
putting and taking the terminal in the pocket is caused.
Also, since the antenna has a limitation in decreasing the size thereof due to the
15  used frequency characteristic in the above structure, although the 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,



WO 03/ 038944 PCT/ KR0O2/00885 4 include first body parts 11 and 21, second
body parts 12 and 22, spaces 13 and 23 and antenna rods 14 and 24. The
first bodyopawss441l and 21 and the second body parts 12 amdT/KE2a0885made of
conductor, and have seal ed upper faced and side faces, openings w thout a

| ower face. Dianeters and lengths of the first body parts 11 and 21 and the
second body 5 parts 12 and 22 are deci ded depending on transm ssion and
reception frequency band and their gains. The antenna rods 14 and 24 are
made of conductor, and are inwardly coupled to the upper faces of the
first body parts 11 and 21 and the second body parts 12 and 22 to be
connected to each other and fixed. The spacers 13 and 24 are nade of
nonconductor, and are coupled to the openings of the first body parts 11
and 21 andntlbde Siesthodylymoty Idaatds2 1, Ged@hdabetly2@artsol 2ranh £2 spacest £F vad 23badween
the first body part 11 and the second body part 12 and between the first

body part ahlendBGoddBt SRTQMNATHRORNE bodyt paf. 11Thel Zinhehihesecard trelygeitsd2 and
finely controlling the intervals between the first body part 11 and the

second body, parhadbZf BAGLRET WEE RateRalel upherachs drside2thc@ndpédigosseiiesig abody
part 22, where the spacers 13 and 23 are positioned. 15 Here, the

conventi ory epgagg.l Bidth &8 %ﬂdik%]‘fglél’%’sdﬁsthérﬁrﬁ%g ﬁiﬂg 13 @088 thERBESH! 6dﬁiyr aa

ground of the strate 1tsel a cat hode tern fornmed on the subs te

|5 used as,tR8, SAIDOHS aeBids A ANIBIPAIEHEIH fd {ota)on o8t Bihdldle

anode. "I n ‘describing prese Ion, the ano I'S na ant enna,
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the ant enn‘t?esco%l?legtgc? t02 gac%r gthgrs gr?d f%gedt. hl’%e spacers 13 and 24 are made of nonconductor,
and are coupled to the openings of the first body parts 11 and 21 and the second body parts
10 12 and 22 to maintain 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. The antennas can be set by
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 pattern 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
connector 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



anode, and a circuit substrate is used as the cathode. Instead of the
circuit substrate, a WO 03/038944 PCT/KR02/ 00885 5 cathode separately

f ormed orwoOla/o3ssst rate can be used. This antenna i s nmade PEIKRZ/00885i1t i S
equi pped within the case of the nobil & phone. As the cathode 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. 5 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 obtai ned by using an antenna having a
short | engtdthdde sapahtelicfonmed omtiempbsiranca. behGed HEseantamtadn made sagh thet it is
installed at any position out of left side, right side, upper side and

| ower si deequifiedGrithindee e dithd mobidphineaAs alnecathédeccap@bpaaidingow thér@node
substrate to be matched with the anode. Two antennas having the sane
structure gapnishfe hshdls! @OhRATD, aCBRANREIYE Patt@ s REEdeld (R |2y dnfenbl Streé@tRad@ingnd

t he anode. The two antennas can be installed in parallel to each other, or

install ed &g@%%&ﬁéﬁﬁéﬁ%@ﬁ%e%ﬁﬁéué.eﬁ‘ vertical direction and 15
Then,

hori zontal direction. In the foregoi ng antenna structure, when the

two body parts al‘h%s,cﬁutﬂéE‘ig‘%eg;ﬁé’&guc?ﬁ}@tin%%hé 1Y QY 55dyf gﬁ? IY"!aB? 29a(Ha s@%&c};ﬁg

i f the spacer of noncon ornmed as“an interv mai nt ai ni ng

and the anée ygﬁ?.r{tﬁog%i,asnflﬁgﬂ P{chﬁ%g%,c%&%) ?{’) han?l gﬁd ttltl.'ee 8&%&){&1 p@c{s;?4 gﬂéiﬂg pﬁas%cr ew

or a stepp he~el"eitent’'s” becones ge, and-’since

20 ne e enna o Sholhf be e Lopge'e koo hRURl Lot N PGl e

problens | geI;[epa?éd, usg (?chegcfa (Ee%}l}/ed gain and frequency characteristic can be obtained by using an
antenna having a short length in a structure on appearance.

10 Theses antennas can be installed at any position out of left side, right side, upper
side and lower side. The cathode can be formed in a conductive pattern on the substrate to
be matched with the anode. Two antennas having the same structure can be installed and
connected respectively to the cathode and the anode. The two antennas can be installed in
parallel to each other, or installed separately from each other in vertical direction and

15 horizontal direction.

Then, in the foregoing antenna 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
using a screw or a stepped portion, the number of the elements becomes large, and since

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, orientation toward light characteristic in weight is violated, assembly

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



material increases, orientation toward |light characteristic in weight is

vi ol ated, assenbly tinme increases, workability is | owered, and

manuf act uwWDrig/oss9sd s are wasted. WO 03/038944 PCT/ KRO2/ 008@ET/KR0AI08885 i n t he
antenna structure, since the antenna bs installed in a state in which the
both ends are closed, there exists a drawback in which application width is
limted in a structure connecting and installing the antenna to the
circuit part of the substrate. 5 Detailed Description of the Invention
Accordingly, it is a first object of the present invention to enhance a
comuni cation quality by making an antenna for a nobile conmuni cation snal
in size and light in weight, and enhancing a receiving sensitivity. It is
a second object of the invention to | engthen a surface | ength of an antenna
into 10 whi ch alswectrihe aatehne srudihreysncshthé enteonasiongtaiedan asgpgse ar whivd thengt h
of the antenna. To acconplish the above objects, according to a first

aspect of pofieehddvaBlcidrBd, Mbre &lteaNRawickanW/hich epslicadomwidibhaisilonited in a
conprises: a holder part of a cylinder shape of which one end and side
portion ar ﬂu&hﬁés&ﬁhe&ﬁlg aRd HstdNideQde RatbAnaQb thOEiEditPas Tk fubstratonnect ed to

t he closeé one end of Che holder part. The antenna may further conprise one
15 or nore auxiliary rod part connected in series to the nmain rod part. The
main rod part has any one shape anong a stick shape, a coil shape, a flat

pl ate, _an oard shape i zigzag. The auxiliary rod part has one
ﬂ%leggllf%dg’pgs&{l SR)P ro%%ﬂé Idyinfion

or noré s a group consisting of a stick shape, a coi

shape, a flat plate shape, and boar,d sha bent in i i h
auxiliary rod pétcgorﬂ%?){;)mg &t 18° 9Pass s°§§‘P%cPr8%e“Fr@%@%ﬁ?o%@%“%e& ©
selected two are 20 conpected ko each other in eg%es. The antenqg.further
conpri ses COBWHEREAIGR quality by meking an anteqng fﬁdné?l CrRRp ISR pRalin §ZC

predeterm ned frequency band, the connection termnals
and light in weight, and enhancing a receiving sensitivity.

It is a second object of the invention to lengthen a surface length of an antenna into
10  which electric current flows while to shorten an appearance length of the antenna.

To accomplish the above objects, according to a first aspect of the invention, an
antenna for a wireless communication, comprises: 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 comprise one

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 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 two or more shapes selected from the group, the selected two are

90  connected 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



being forned at a position where the rod part are connected wi th each
other. The holder part, the main rod part, and the auxiliary rod part are
pl at e-t r e&Ded/038Pe mai n rod part nmay WO 03/ 038944 PCT/ KROPCTOE8SE/00885be
coupled to an inner portion or an outé@r portion of the closed one end of
the holder part. |If the main rod part is coupled to the inner portion of
the cl osed one end of the holder part, it is apart froman inner wall of
the side portion of the holder part, and the nain rod part is |onger than
the hol der part. The holder part may be a cylinder type, a pol ygonal
cylinder 5 type, or a winkle tube type. Al so, the holder part is a

hem sphere type or a cap type of which inside is vacant. The hol der part,
the main rod part, and the auxiliary rod part are plate-treated. The

hol der parte c@nglet he aminer podiopar tan auter pepmmaifehy closetudmecendr afdhe holdetprrtier
part has a hole fornmed at the closed one end, the main rod part has a

st epped pQgr{Heaainfréd issdoupled te itk ihh@eefion ahlie hwedrandendost thahbdldespart,
inserted into the hole of the holder part 10 to assenble the antenna. To

acconpl i sty shgaRERYEaPRIneE WAl oRBHAY feHibR oftheaRi pagpamltheadieod part is
invention, a nulti-stage antenna for a wireless conmunication, conprises:

a hol der Refder %anathemgid%gﬁnb PRARGIR plth e henEo el 4 BEyBON Ic9linddh &

glngsgﬁ; ar thenﬁloln r(r) | tone e | |§ co.nnect ed Eo the cl osegaCh
ot her |gn S5 & asvdgﬁldte ﬁgﬁé %y ghg!sﬁéﬁheeﬁrﬁdegf aﬁga&n}éﬁ\‘%}%@%@% t&?ané%)ngp%;b ft he
one. ad; aceiich g oitges T hGhPBRLE Mt tod: it gy b B0xRBaroey Wl Bher
Fod part gl gty be St de e iariing od ean P SR AL TRpRrE e U G
1ot Rale oy Hhcet e S o i B2 on 5B

formed at one end thereof, and the main rod part is inserted into the hole of the holder part
10  to assemble the antenna.

To accomplish the above objects, according to a second aspect of the invention, a
multi-stage antenna for a wireless communication, comprises: 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, 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
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



cyl i nder shape of which one end and side portion are closed; a second

hol der part of the cylinder shape of which one end and side portion are

cl osed; awbDismssommi n rod part of which one end is connectPed/KRp20bs85cl osed
one end of the first holder part, so 8hat the first main rod WO 03/ 038944
PCT/ KR02/ 00885 8 part is electrically connected with the first hol der

part; a second main rod part of which one end is connected to the closed
one end of the second holder part, so that the second nmain rod part is
electrically connected with the second hol der part; and one or nore
auxiliary rod part connected in series between the first main rod part and
the second nain rod part. 5 To acconplish the above objects, according to a
fourth aspect of the invention, a conposite antenna for a wrel ess

conmmuni cat paais eteotrizallg esnneatedawith the fiedt diokier pamrasecomt mem rad pertwéwhich one
manuf actured according to the first aspect of the invention; one or nore
auxi | i ary adrielcessectdniauné erkédonsdidesithe Regvutl dolder pdrtaacthatinegedandtngin
first aspect of the invention; and a flat plate-shaped connection rod part

of which onRg JfACR dl&us@Nyaohaebiddwith 158 ké@d Holdeh pafBind 66k BAflordbutiligrymai n
W rel ess comruni cati on antenna and the other face has a short stick for

connect | Orr:rord;r%ﬁ c%m[?écrt%fﬁﬁlisgﬁes%hﬁ&nQH@ﬁﬁP gﬁﬁll 1{)1:9 g%%%n@rtﬁ'éeé'ec&ﬁﬁ%aiﬁfro@ gt

connecti o part, erein the main rod par the respective auxiliary

e s ot CTURCALL AR AR AT, B ONBRNRL Y 1A BBl rthertBRibAGe of

t he cornection rod onnect e connection rod parf in

parallel wth the ma,[i n vm'{el ess .15 communi cat it.on ant enna.. The ailﬁxi liir L
wirel ess cHHRAIE a6 8antoenRasV'EY &5c SHABETRFPE  YHE E8Hindet Ton r d‘ﬁpasrt.
The conposite antenna further conprises an auxildary rod.par.t onnected in
series to GHENEHERLN JHANE W&g{’{ﬁ% a??f’r‘ﬁ%?oc%‘ﬁ ﬁJlégt%B‘?‘P?PgﬁwdﬁYefl%O‘?’h@e or
auxiliary rod parts are connected.in series with each other,

. . an
connect i oNMErrAKHEFYE WMilsese SRBRRICcAbON anterna mrpuiagtyed pgcqifling t) F}E?d‘grts'b‘?‘srﬁ’reﬁe d

frequency band are forned at a position where the ) )
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 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

15 communication antenna. The auxiliary wireless communication antennas are connected to
the connection rod part. The composite antenna further comprises an auxiliary rod part
connected 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



20 auxiliary rod parts are connected with each other. In the conposite

W rel ess conmuni cati on antenna, the main wireless conmmunication antenna
and the awwioBioasoys Wi rel ess communi cati on antennas are CoOuPCFAKRI00885

manuf actured in a package type, the c®nnection rod part and the auxiliary
rod parts are WO 03/038944 PCT/ KR02/ 00885 9 respectively and separately
manuf actured in 'a package shape, and the nain wireless comunication
antenna, the auxiliary wrel ess conmunication antennas, the connection rod
parts and the auxiliary rod parts are fitted in a connector of a
correspondi ng socket and are assenbled. 5 The holder part of the invention
has a structure capable of |engthening a surface I|ength through which
electric current flows while decreasing an appearance |ength of the

ant enna. | 1¢SBRcHERlyt 1d eopgrately mpeufacipredcia paprgkage shpehandidhe peain wizeledse
made in a winkle shape. Thus, in the wireless communi cation antenna in
accor danceCOimAnicaion aterna, she auxiliayriinelessyeommnuicatidns atemgs htheechnnection
frequency resonance is generated and an antenna 10 characteristic is
enhanced wiidl partelaad thei axfliaopwr qigmsssrd fitaligh ¢cdueectodofacdresphelingsiclier 9l t he
groove of the holder part and the outer surface of the holder part. As a
result, thaeasdembied. can be nmade to have a small size and | ength on
appearance. Also, the frequency resonance characteristic is enhanced, so

that ashi gh powaTheQlvdded Paftl dfthé EnvefitiOPha N8Guctie! dabfMle of e nixgné grlai}ga?c;fof

the invention, phase inversions of electromagnetic wave ar

di fferent |Mnﬁﬁﬁﬁﬁqgﬂg’m@& LiB&rie Qﬁﬁ’@ﬁttﬂdWs R HE%@as?{ge gp&%aqgé le%%f of $1l2€

rod part, and the "multi-stage rod part. Aroun I on=of "cross

RN SO érhpﬁ%%%léeﬁf%@aé HOL G
the rod paﬂ’hrapé “rh%s”}ﬁ' tthe Wiré o3 c%;nnlunlcatlon antenna i, %cc\:lgrcrlgr{ce 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



comuni cati on antenna. Accordingly, in the present invention, an electrical
fl ow having an 20 nX pattern can be generated, and thus the antenna is
named "nXvarBmssad . The present invention is characteri ze®CIKRDADSSS
connection nmeans for connecting the ®ntenna including the holder part and
the rod part with an antenna circuit part of a substrate 1is provided by
directly welling the end portion of the holder part, the rod part or the
coil WD 03/038944 PCT/ KR0O2/00885 10 part to the substrate, or by a
connector for inserting and thus connecting the end portion of the hol der
part, the rod part or the coil part to the substrate. Al so, the nX antenna
of the invention can formthe cathode using a conductive pattern fornmed on
the substrate. The conductive pattern can have various shapes. 5

Pr ef er abl ypart thethe sutdtrate] orbypatomedior forrasbetingransl thhapemnketinigiye ehé pedios ofhape
as the section of the nX antenna, thereby enhancing a frequency matching
char act er itaé heldef pdrh) ehedidgraneor thecoil prgt @hé bebsanwede, and the conductive
pattern serving as the cathode. Further, the nX antenna of the invention
can be used in g itE@hXOAEetRAVoMUe UAVdnBUS cah TEGH EINEC YathedrdSsing B AdndsctiveS,
DCS, GPS, etc. This becones possible by constituting the 10 rod part in a

mul ti - st a%ﬁegﬁgﬁ NG IR, PRl CohRictife Glatteftd chlShAR! Gdibs| EHAgES)

dependi ng ‘on requency characteristic at an arbitrary position, and
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frequency ‘ban (0] e connectors ecting t 1 ng
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sepvmg as the anode, and 08 conductive pattern serving as the cathode.

Further, the nX antenna of the invention can be used in applications having various
frequency bands, such as PCS, DCS, GPS, etc. This becomes possible by constituting the
10 rod part in a multi-stage, designing a matching point for deciding the antenna length
depending on the frequency characteristic at an arbitrary position, and connecting the
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



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 ant enr0iod/03g9eor dance with a first enbodi nent of the pCEaaw/0I$$Fent i on;
Fig. 3Bis a sectional view of the nXlantenna in accordance with the first
WO 03/ 038944 PCT/ KRO2/ 00885 11 enbodi nent of the present invention; Fig.
3C is a sectional view of an nX antenna in accordance with a second

enbodi ment of the present invention; Fig. 3Dis a sectional view of an nX
antenna in accordance with a third 5 enbodi nent of the present invention;
Fig. B3E is a perspective view of an nX antenna in accordance with a fourth
enbodi nent of the present invention; Fig. 3F is a sectional view of an nX
antenna in accordance with a fifth enbodi ment of the present invention; 10
Fi g. 3G i smbodieni ofthle présemt infensinnnX ant enna i n accordance with a sixth
enbodi nent of the present invention; Fig. 3His a sectional view of an nX

antenna in acCOFgane® jwat BedtiondlV et of @ibeXi aketinaoin hévordunes emith ianveohd on;
Fig. 31 is a perspective view of an nX antenna in accordance with an eighth

15 enbodi i@pbdRdent BethR RSB InVdAviBAL i on; Fig. 3J is a perspective view of an
nX antenna in accordance with a ninth
Fig. 3D is a sectional view of an nX antenna in accordance with a third
5 embodiment of the present invention;
Fig. 3E is a perspective view of an nX antenna in accordance with a fourth
embodiment of the present invention;
Fig. 3F is a sectional view of an nX antenna in accordance with a fifth
embodiment of the present invention;
10 Fig. 3G is a sectional view of an nX antenna in accordance with a sixth
embodiment of the present invention;
Fig. 3H is a sectional view of an nX antenna in accordance with a seventh
embodiment of the present invention;
Fig. 31 is a perspective view of an nX antenna in accordance 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;



enbodi nent of the present invention; Fig. 3K is a perspective view of an nX
antenna in accordance with a tenth enbodi nent of the present invention; 20
Fi g. 3L iwoasfpssyspecti ve view of an nX antenna in accor damCa/KRo2/00885

el eventh enbodi nent of the present ivvention; Fig. 4A is a perspective
view of an nX antenna in accordance with a twelfth enbodinent of the
present invention; WO 03/038944 PCT/ KR02/00885 12 Fig. 4B is a sectional
view of the nX antenna in accordance with the twelfth enbodi nent of the
present invention; Fig. 5 is an exenplary view showi ng an application of
the nX antenna in accordance with the present invention; 5 Fig. 6 is a

di sassenbl ed perspective view of a coil type auxiliary rod part package in
accordance with the present invention; and Fig. 7 is a perspective view of
an nX antenna i pigaaoisdaneetiotal Riesy oRithd eXnatienenimoadicvedinceo fwitththeptvedéint
invention. 10 Description of reference nunerals in main parts of the

drawi ngs* em%odlﬁ%t/omé%;ré%énttlﬁ\l'e%ﬂbﬂne 2: Helical antenna 3: Wip antenna 4:
Met al connect or Conventional antenna 11, 21: 1't body part 12,

22: 2nd bod 2 3
153, 261,01%3pa€§1%§i%§i Tgﬁﬁﬂggl%égi%m“%g 25E$¥%gf% & te3hX ko la

accordance with the present invention,
5 Fig. 6 is a disassembled perspective view of a coil type auxiliary rod part package
in accordance with the present invention; and
Fig. 7 is a perspective view of an nX antenna in accordance with a thirteenth

embodiment of the present invention.

10 ® Description of reference numerals in main parts of the drawings*
1: Body part of telephone 2: Helical antenna
3: Whip antenna 4: Metal connector

10, 20: Conventional antenna 11, 21: 1¥ body part
12, 22: 2™ body part 13, 23: Spacer
15 14, 24: Rod
111, 121, 131, 141,151, 153, 161, 163, 171, 173, 181, 191, 211, 231, 251, 261,
281: Holder part
112, 122, 132, 142, 152, 154, 162, 164, 172, 174, 182, 192, 212, 232, 252, 282:
Stick type rod part
20 123, 165, 175, 183, 194, 262, 264: Coil type rod part
133: Zigzag type rod part
143, 184, 193, 195, 213, 233, 253, 263: Plate type rod part

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



281: Hol der part 112, 122, 132, 142, 152, 154, 162, 164, 172, 174, 182,

192, 212, 232, 252, 282: Stick type rod part 20 123, 165, 175, 183, 194,
262, 264:wGCOmBlo3gyype rod part 133: Zigzag type rod part 128T/Ki82/008893, 195,
213, 233, 253, 263: Plate type rod part 210, 230: Miin antenna 220, 240:
Auxi | iary antenna WO 03/ 038944 PCT/ KR0O2/00885 13 P1, P2, P3, 284: Matching
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 formed as circuit pattern DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENT Hereinafter, preferred enbodi nents of the present
invention are described in detail 10 with reference to the acconpanying
drawi ngs. Fig. 3Ais a perspective view of an nX antenna in accordance with
a first enbodi menp2,af3, B4 Marh®@ptpoinbvention, and Fig. 3B is a sectiona
view of the nX antenna in accordance with the first enbodi ment of the
present inventiogs et he7 - eligcmAgeirédt Fi gs. 3A and 3B, the first enbodi ment
is described in detail. 15 A stick type rod 112 is connected to one end

(upper side) of rgghalidebnRabdit 111. The7isthek type rod part 112 is apart
fromthe side inner wall of the holder part. The stick type
272: Insulator resin 273: Coil
5 274: Elastic connector 285: Substrate

283: Auxiliary rod part formed as circuit pattern

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, preferred embodiments of the present invention are described in detail

10  with reference to the accompanying drawings.

Fig. 3A is a perspective view of an nX antenna in accordance with a first
embodiment of the present invention, and Fig. 3B is a sectional view of the nX antenna in
accordance with the first embodiment of the present invention. With reference to Figs. 3A
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.



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

pr edet er voad/obsamgt h. Thus, the stick type rod part 112 ip€TpaERI0DSS™Ed

wi thin the holder part 111, thereby eWhancing i nner and 20 outer resonance
effects of electromagnetic waves, and allow ng an overall |ength of the
antenna to be shortened. Further, a connection termnal is forned in the
stick type rod part 112 to thereby connect an el ectronagnetic wave havi ng
a necessary wavelength to a circuit. WO 03/038944 PCT/ KR0O2/ 00885 14 Fig.
3C is a sectional view of an nX antenna in accordance with a second

enbodi nent of the present invention. Wth reference to Fig. 3C, the second
enbodi ment is described in detail. The antenna of the second enbodi nment

i ncludi ng a hol Hgr 3Carié al2ktianad eiewt bflen BX tanp@neoih peoordabee widlsiac s¢dogd has
the sane structure as that of the first enbodinent. In addition, the

ant enna ofenfHdginseE 0N theqirbdi Mwartichaith efirénce)tp &ig. 8¢, far decdBeminniiaettasl t o
the stick type rod part 122. This conposite type antenna has a structure in
whi ch the jagl-fled in asit 121, the stick type rod part 122 and the coil type
rod part 123 are connected. Wiy the coil type rod part 123 is connected to
the stick type ipd paph, Lf¢hd §ecf>f?(? Eﬁl@gﬁlﬁ’r@ﬂt A& alholdd peeninagd atdigk
antenna while to mairntaln a rea ength of the antenna, i'n case where it is
requested . to | ength tshe. f i SEhiC,

o et B anaeoiris il B0 e ipd Qi AO PR PR SR I

tenna 1s u requency ban one or
ti. 1 nal b iLn .t i d
the cor | E9pLoRoe g o5 He 2o GRPREmb D% R e 1 Bof 02 Bk % 2"
fod part theiekauerod ek 2y 5B comppain bttt 19 et AR R IR e

r od

part 121, the stick type rod part 122 and the coil type rod part 123 are connected. Why the
coil type rod part 123 is connected to the stick type rod part 122 is to lengthen an overall
10  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
antenna is used in a low frequency band. Further, one or more connection terminal may be
formed in the stick type rod part 122 and the coil type rod part 123 to connect an
electromagnetic wave having a necessary wavelength to a circuit. Furthermore, one or
15  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 coil type rod part 123, and one or more
connection 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
20  embodiment of the present invention. With reference to Fig. 3, the third embodiment is
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



part, a zigzag type rod part, etc., is connected to the coil type rod part
123, and one or nore connection termnal is connected to the arbitrary rod
part, thewelwgosdmnecti ng an el ectromagnetic wave havi ng 2CHERIRHOISH

wavel ength to a circuit. Fig. 3D is alSsectional view of an nX antenna in
accordance with a third 20 enbodi nent of the present invention. Wth
reference to Fig. 3, the third enbodinent is described in detail. In the
antenna of the third enbodi nent, 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 PCT/ KR02/ 00885 15 basic structure shown
inthe first enbodi nent. The zigzag type rod part 133 has connection

term nals at both ends thereof This conposite type antenna has a shape in
whi ch a hohglestru@aretshd@h,in thesfirst érobodimpe. Thelzigzag typS fodaprdt t33chasicguzagtioype
rod part 133 are connected. Wiy the zigzag type rod part 133 is connected
to the stitgkihalPet bRH eRaS theded? Tifs tEmp@NgtNRNadehna oy ershhpe inemlgith adioldehe
antenna while to maintain a real length of the antenna, in case where it

Is T eques%ﬁ{% 139, HRNGER @yhel 08 AR 1%Q%ddh'@zi?,@ag fie fré@gm N8y achenasdted.iWhy c,
i.e., when the "antenna’is used in a | ow frequency band. The zigzag type
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Further, one or more connection terminal may be formed in the stick type rod part 132 and
10  the zigzag type rod part 133 to comnect 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
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
15 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 embodiment of
the invention is described in detail.

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

20  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 to the stick type rod part 142 is to lengthen an overall length of the antenna



15 necessary wavelength to a circuit. Fig. 3E is a perspective view of an
nX antenna in accordance with a fourth enbodi ment of the present

i nvent i onwowswbsref erence to Fig. 3E, the fourth enbodi me®CTAERO20DRSS
invention is described in detail. In the antenna of the fourth enbodi nent,
a plate type rod part 143 is further 20 connected to a stick type rod part
142 of the basic structure shown in the first enbodiment. This conposite
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. Wiy the plate type
rod part 143 is connected to the stick type rod part 142 is to | engthen an
overall length of the antenna WO 03/ 038944 PCT/ KR02/00885 16 while to
maintain a real length of the antenna, in case where it is requested to

| engt hen tyigle tantadmnia dieal leogth e the agermacin mbawhetedt isstquested te lengtiiearihe he
antenna is used in a low frequency band. The plate type rod part 143 of
the fourth,RERPELEER! thRageduifcys @MRactbtisti! i@ whed i afehnd Ypeasédoth patow 123
of the second enbodi rent and t'he zigzag type rod 5 part 133 of the third

enbodi men & r6@MARCI4300f kRS MouH eiBYdiRRf @A9TEIE sdnfe t he
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reference to Fig. 3E, the fourth enbodi nent of )
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 more connection

10  terminal is connected to the arbitrary rod part, thereby capable of connecting an
electromagnetic wave having a necessary wavelength to a circuit.

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

15 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 second
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, one or more



the invention is described in detail. 15 In case where it is requested that
the antenna |l ength be | engthened in the basic structures shown in Figs. 3A
and 3B acworodiossy44 0 a characteristic of a correspondi ng @cTaRRAMSSd
frequency, a first antenna having thel7’same basic structure than that of the
first enbodinent, i.e., having a first holder part 151 and a first stick
type rod part 152, and a second antenna having the sanme basic structure,
i.e., having a second hol der 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
second 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 nulticpsieaden teridahgfay berferngyd impliefiOsid HB8 AV RATAGRAZhOORSEd stick
connection termnal may be formed in the first stick type rod part 152 and
the secon&r{fet foK part YR, tRSleiAChpabRA of (dgReag Capahbroakgmtonestd haviag a

el ectromagneti ¢ wave having 'a necessary wavelength to a circuit.
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described in detail. The antenna of the sixth enbodi nent has structure in
whi ch t he heeing aaecassisp danelprethiR 6K i ft h enbodi ment are coupled. In the

sanme structure than the fifth ) ) . .
Fig. 3G is a sectional view of an nX antenna in accordance with a sixth

embodiment of the present invention. With reference to Fig. 3G, the sixth embodiment of
10  the invention is described in detail.

The antenna of the sixth embodiment has structure in which the second
embodiment and the fifth embodirﬁent are coupled. In the same structure than the fifth
embodiment, including 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 characteristic, ie,

90  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,



enbodi ment, including 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 werew/0iw® i s further 15 connected to the second stPCTKKRopgpasssod part
164. In other words, the coil type rod part 165 is further added to the
mul ti-structure, thereby capable of constituting a nulti conposite
structure. Wiy the coil type rod part 165 is connected to the stick type

rod part 164 is to |engthen an overall length of the antenna while to
maintain a real length of the antenna, in case where it is requested to
| engt hen the antenna due to the frequency characteristic, i.e., 20 when the

antenna is used in a |low frequency band. Further, one or nore connection
terminal may be forned in the first stick type r od part 162, the second

stick typeudings patidk typ64odpekt,theoiLbipe roy perty ogdlapeatype 164 part hzemgb%g typpabd e of
connecting an el ectromagneti c wave having a necessary wavelength to a

circuit. Hixt BEr Bnec@diPio®he BBl §patidd barfl§5, aad opot molRddaedid@érmninal is
PCT/ KROZ/(S)OSBS 18 such as a stick type rod part, a coil type rod part, a

plate t yp%ofnﬁp@téaa& bhe ﬁbﬁfa%?&l PR @ capABIE of BbhectitSart Slof@sthAthetio wake
coil type rod part 165, and one Or nore connection termnal is connected

to the arhit.rar abl e of connecting an el ectronmagnetic
wave havi ‘él %aﬁlg%eceg‘gas %53\1/8 ﬁ'i&%ha@g acircuit. 5 As a nodified exanple
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description.

Fig. 3H is a sectional view of an nX antenna in accordance with a seventh

10  embodiment of the present invention. With reference to Fig. 3H, the seventh embodiment
of the invention is described in detail.

The antenna of the seventh embodiment is made by allowing a stick type rod part

172 of a first antenna including a holder part 171 and the stick type rod part 172 and

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

15 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 isbentina

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



The antenna of the seventh enbodinent is nade by allowng a stick type rod
part 172 of a first antenna including a holder part 171 and the stick type
rod part Wo3amse¥44 havi ng the sane structure than the firstrCarkridionssat, and
a stick type rod part 174 of a 15 sectnd antenna including a hol der part
173 and the stick type rod part 174 and having the sane structure than the
first enbodinment to face wth 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 predeterm ned dianeter, 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,

t her eby capabl e of constituting an antenna to performthe function of the
coil typenmqsr@@pan;iﬁheEurﬁhkﬁyp@nﬁipmmnnmﬁlqmamedmhmﬂaprmnmauod&yﬂb@
formed in the stick type rod parts 172 and 174, and the coil type rod part
175, ther ey capRhloa fift moMIeE kibdard Brbeed B4 rigragRed i is coaveetdlaini sges and
necessary wavelength to a circuit. Furthernore, one or WD 03/ 038944

PCT/ KRO2/ Qﬁ’@%?iau}% AR ATBE pRAS tan BRUGHEd Atedd SF ielcoll ¥R fodBaRars. Ofcauaie,
type rod part, a p?ate type rod part, a zigzag type rod part in which a

board is bent in zj <) S T ithe 881 S5ts. ddebyt REpDRS IRl | Y
connect ed 0rnSdorp<I;1nrO g dggﬁ leonuéeglguﬁalnz gcggﬂ‘%?&fﬁ% tf(geoi I8 tﬁtes’ rode p}Iartp 175. O

courser O nlBh ScSRNATLP N AL ph BT RRAL R 4 il parts
vavel enai Lo 2l ULty pEShama N o BREShRYR, M Rl Spigama 11
| dotal | crihodirHint 9446 BEPGE (LHBH O QN AEERo Iy BBk BRR SRR G a
hol der part 181 and 10 a coil type rod part 183, a plate type rod part 184
i s furt herthe onewiondsl dessriberbingdstail t ype r od
In the same structure than the second embodiment, including a holder part 181 and
10 a coil type rod part 183, a plate type rod part 184 is further connected to the coil type rod
part 183. This composite structure antenna has a structure in which the holder part 181, a
stick type rod part 182 and the coil 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, i.e., 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.



part 183. This conposite structure antenna has a structure in which the
hol der part 181, a stick type rod part 182 and the coil type rod part 183
are connewDad/0380y the coil type rod part 183 is connect ®@dTiIKR2I0e88St i ck
type rod part 182 and the plate type 200od part 184 is connected to the coil

type rod part 183 is to lengthen an overall length of the antenna while 15
to mintain a real length of the antenna, in case where it is requested to
| engt hen the antenna due to the frequency characteristic, i.e., when the

antenna is used in a low frequency band. Further, one or nore connection
termnal may be fornmed in the stick type rod part 182, the coil type rod
part 183 and the plate type rod part 184 to connect an el ectronmagnetic
wave having a necessary wavelength to a circuit. Furthernore, one or 20
nore arbitrary Fipd JPaist a puspectige aiest iof kant yEeantechapar tas:ccmdmﬁlmtlyrﬁenmbbl
part, a plate type rod part, a zigzag type rod part, etc., is connected to
the pl ate dnRdinéf afahd phieht iandtionewith refetunee coRipe Gl tha nireth rinbaliinient of
connected to the arbitrary rod part, thereby capable of connecting an

el ect r omagReink EntitRE dERMb&DIndep@CeSsary wavel ength to a circuit. WO
03/ 038944 PCT/ KR0O2/00885 20 Fig. 3J is a perspective view of an nX antenna

I n accordance ‘MTBQ Eges@htnﬁlﬁth fn rTgfbe 0Bf2r08 €5 5t MBYHiERE leRdnp W dffthe
mbodi

reference to Fig he ni nt nt of the invention |s descrlbed

Ln et al |t el%rgsqﬁour h @ﬁrggsagd@&ﬂ{c{ﬁ??{hamye BohPLbofitheh? iftudingBHolded

exanpl n the sanme structuré t e second
nmbodi t hol d 19 d I

coi I type Hegd et 94959 (i el T it 18 HEl b Ang ] 0‘339% bt ©
193, and anot her Iate e rod part' 195 i ted t

type rod pagie tiRss Odli?ﬁ”s %r‘?ﬂé@? e Platecypg Iég%ﬂ"frgﬁgg gga?ggl?elp% ttﬁr g&%ﬁﬂ
whi ch the holder part 191, a stick type rod part 192, th gh%t%w?e rod
part 193, typferoddiart kSpp&his sampasiie staugiugnpntenna 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 part 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 plate type rod part 195 are connected. Wy the plate type rod part 193
is connected to the stick type rod part 192, the coil type rod part 194 is
connect edwD®30B84pl ate type rod part 193 and the plate tyee/KRd/opgsst 195
is connected to the coil type rod par2l 194 is to | engthen an overall

| ength of the antenna while to maintain a real length of the antenna, in
case where it is requested to | engthen the antenna due to the frequency
characteristic, i.e., when the 15 antenna is used in a | ow frequency band.
Further, one or nore connection termnal 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 el ectromagneti ¢ wave having a
necessary wavelength to a circuit. Furthernore, one or nore arbitrary rod
part, suchossr@caisiitted npetworsiagepadithe coiltype rad/pest it Hispaded betwpemthe platpe
rod part, a zigzag type rod part, etc., is connected 20 to the plate type
rod part 3% rcddrte@N93 @hd 195 Engedhefahé o6il typerod phrt i194,comere ahard atbitraryeod
arbitrary rod part, thereby capabl e of connecting an el ectronmagneti c wave

having a pacesdalsta WR¥elSNdhato a okt kfgelol pakthe plitdtyide € 68 @alit N Ripzdpaspe he
structureI?h’a%%cﬁzﬁhe p#%?e p?pearod %?rtsIHQS gnd %% 03/838944

PCT/ KRO2/ ; I I | : 5 i r od
bart 104 100Ran A BiRed FerbONoipRb M oF Loldinflink R BABAR, ITCOLAL (BOPlI UBE |1 of

t he colLl type rod rt 4..qne: 0 i :
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type rod paﬁqt, etc 5 i s used, thereby capable of constituting the antenna.
O cour se, R RE MSPEEEORS HMS e 64 part can be al so constituted in the

(vo-Stage of 2 I U 8L 805, 20 L0 00 b YRE Pl e SABSYHSE IS, O
a tenth enbodi ment of the present inventjon. Wt_h. 5ﬁf %{eetre]r?t etm%olczigrgént%%’
t he tent h esedineis of thg present invention. With reference to Fig , t
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, a 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
20  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



the invention is described in detail. 10 The present tenth enbodi nent
corresponds to a structure in which the first enbodinent and the fourth
enbodi mrenwoaB®3sssupl ed. An antenna 210 having the sane sSPCEXKRROIES t he
fourth enbodi ment, including a holder22part 211, a 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 sane structure as the first enbodinent is used as
the auxiliary antenna 220. In this 15 enbodinment, 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 dependi ng on frequency characteristic and
use thereof, and are designed considering the main antenna and the

auxi | i ary aadhinnambbdintaseare appobrigte fohthephahenteppe Alod, ipghe aignertioned
antenna is suitable for a high power, can be utilized as 20 antennas for a
fixed staljBRdRients RASehs htfdifed, caditbley efbieary bae appl becised dsethoi avallmry The
auxi liary antenna can be connected one or nore. And, in the aforenentioned
enbodi ment g0, Nodi fied exanples, if the antennas have the plate type rod
part, they can be used as the main antenna. In particularly, the antennas

described in the faurih, g&é&?{oi?et Wof 9383 4ntblel #] o%ﬁn Fv%tiazarﬁélgvéﬂﬂ'ﬂt h

enbodi nents are 1§ppropr| e maln antenna. Also, |

af orenenti oned. enbadi nents. and the i fd e | es, i I y be
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antenna in ccore%ance with an eleventh 5 enbodi nent of the present

i nvent i onis $eHPeddR dFHce to Fi g. 11, the eleventh enbodiment is described

in detail. The present el eventh odi nent corresponds .to a Siru re
coupl ed differ eEb‘F yresent elevenaq embodiment correspon({s topa structure coupfed cﬁ%flélrently

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 is
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
20 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 aforementioned

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



fromthe tenth enbodi nent in which the first enbodi mrent and the fourth
enbodi nent are coupled. An antenna 230 having the sane structure as the
fourth envodsmssyt4 including a 10 hol der part 231, a sti cleCygry200885par t
232 and a plate type rod part 233 is 2sed as the main antenna 230. And, an
antenna 240 having the sane 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 lower face of the plate type rod part 233 of the
mai n antenna 230. The auxiliary antenna can be connected one or nore.

Al so, the size of the plate type rod part 15 233 are designed differently
dependi ng on frequency characteristic and use thereof, and are designed
considering the main antenna and the auxiliary antenna. In case of using

t he pl at e anfeifee 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 retiee Y ipting Taetenibodinyerd ahe tieeel d@ntthemiomimen the stde or
nore. And, in the aforenentioned 20 enbodinents or nodified exanples, if

the antenpas RAVRRE (Rl AL8lidry RRtdnAss DAY ind 242G R colfeds&Rth @8 upber fiee n
antenna. In particularly, the antennas described in the fourth, eighth and

ni nt h enbqdj I i f i i
odh [Eﬁdé]fo?ﬁg éﬁaclean%ﬂ%lg Bgalrt]%{}fpﬁ é@!&ﬂgﬁﬂ? 2L 884 @PAR: mAinSMhternBs L@ and

af orenent i'one Ified exanples, arbitrary one may be

used aagt ?ﬁga X ltkﬁe;ry?ﬁ)\é%ﬁﬁr&glﬁr?[g%?fé%rﬁgl gétgﬁ%%é o ot L BRRRrmbH ilGhe DY

coupl i o and e eleventh enbodi nment, the stick type
upper 1 acetoraanisa e MR SaroT e’ Brafdet Jlat Phsta iR SRR s alf
Connoct od PBFOUSY cHbE.UPh At s Halc s Mberir Sidhe POROR c RO R L or
modified efz)(x?rrtrlgl e?g?ﬁth iafnd tn?r?ch%rr]ﬁb%r(]iinn?gntsh 2r\é:ea1}prr]§prg1|téi %o?‘ thg %?aiﬂ ggtenna. Also, in the
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 length 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 one 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



part, they can be used as the main antenna. In particularly, the antennas
described in the fourth, eighth and ninth enbodi nents are appropriate for
t he mai n wotoanss44 Al so, in the aforenentioned enbodi ment #carkRoziesssodi fi ed
exanples, arbitrary one may be used a® the 10 auxiliary antenna. Fig. 4A
is a perspective view of an nX antenna in accordance with a twelfth

enbodi nent of the present invention, and Fig. 4B is a sectional view of the
nX antenna in accordance with the twelfth enbodi mrent of the present

i nvention. 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 hol der
part 251 in addition to the sanme structure as the fourth enbodinent. In
this structure, dianeter and |l ength are designed to generate resonance
consi der i ngefené gbehrdoldes @drtfaod the rodIpes snayr Ensdhangesl ioto amikedetmiure mnghighi n
characteristic. A plate type rod part 253 is connected to the stick type
rod part 23/ connebtidid 1oné3yreqib§1lﬁlghétgatt ficoenfee bf thie dhexed iona chéhinden inrdee

cl osed one end and t 20 rod part fromthe inner face of the closed one
end of thqagko(gfq%clg@gdtoﬁe%nghe outer face of the closed one end in the
structures of the fi rst enbodl ment to the el eventh enbodi nent, and

nodi fied exarfpngrggﬁ él'brﬂﬁde@r?ggm | egﬁpérﬁﬁnﬁﬁfﬁelae xgrﬁ@ s t'ﬁerBPQhWoﬁier| | ke

the twelfth exanples t t he “connecti on

porti on bet eHgl tihﬁ é-oflf ggrsc con%{ggteod?’ {obtglggﬁﬂdepgg{t@ %egc%%ﬁﬁuﬁ%ﬁnoa'ﬁQH th Q%pet he
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th tl t t
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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 and 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 so as to 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  generated 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, so that the surface length of the antenna is more



Each of the rod parts is coupled to a predeterm ned portion of one end of
another rod part, and the end of the rod part serves as a |lead, to be
directly wolodesssds t 0 a substrate or be coupled to the sulPETnRR/085Ng a
separate connector. The hol der part c&@n be nade in various shapes, such as
a circul ar shape, a polygonal cylinder shape, a winkle tube shape, etc. 10
Al so, the holder part can be nade in a hem sphere shape of which inside is
vacant, or a cap shape. The plate type rod part may be constituted to have
an arc shape winkle, which is to wden the surface area. As exanpled and
descri bed above, the antennas of the invention are not limted to the
exanpl es shown in the drawings. In other words, the rod part can be bent
and inserted 15 to be soldered as the |ead, or be equipped in a connector.
The hol dererslicnednbhr the sppdamacd length bfthienattednhexhdpianed fesbnanice Is genstabest, r at e
sSo as to utilize a space. Also, installation position of the antenna can
be changedperEi®y obfaiiiad Ganshlisiodniein feippetformaztalof edglatpoaves thgeisl munied

by diagonally cutting a corner of the substrate, or at an arbitrary

posi ti on. ofhMSed tinlgBferiPtoaiHnaiddESn Rd¢hig. t he basic structure, frequency
resonance 1s 20 generated by the holder part and the rod part, and
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as the antenna et her w ode o conductive pattern forned on

th trate, Thus | . .
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antenna i s, nof.e WO 03@2‘38944 PCT/ KRO2/ %(%8(?5 'b2 | engt hened than the
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appear ancéh? f700% © EpéeﬁFIgHWéen Ay ance s generated, thereby
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showi ng ar})gg,péi)g,agté.?gntggnag Eﬁoquf bgréggigr?e% einrgl made differently from each other. So, if
a single antenna exists when designing an arbitrary wireless communication terminal, the
10  antenna can be used in only a single frequency band. Considering this fact, the invention
adds auxiliary rod parts 263 and 264 in order to extend a main rod part 262 connected to a
holder part 261 of the antenna. For the auxiliary rod parts 263 and 264, the plate type rod
part 263 and the coil type rod part are selected owing to the necessity thereof. Matching
points P1, P2 and P3 for deciding the length of the antenna depending on the frequency
16  characteristic are designed at proper positions. Matching circuits 265, 266 and 267 suitable
for respective frequency bands are connected to the respective matching points P1, P2 and
P3, and a selection circuit for selecting the matching circuits 265, 266 and 267 are
provided, so that one antenna can be applied to various frequency bands.
Fig. 6 is a disassembled perspective view of a coil type auxiliary rod part package
20  in accordance with the present invention. With reference to Fig. 6, the coil type auxiliary
rod part package structure of the nX antenna is described.

By packaging the coupling of the holder part and the main rod part or the auxiliary

rod parts, the assembling or structure of the antenna is simplified. Fig. 6 is one example of



5 accordance with the present invention. Wth reference to Fig. 5,
application exanples of the nX antenna of the present invention can be
descri bedwolo/ossase of comruni cati on neans havi ng di f f er entPCiireRpa®mssy bands,
such as PCS, DCS, GPS, etc., antenna® shoul d be designed and nade
differently fromeach other. So, if a single antenna exists when designing
an arbitrary wireless comrunication termnal, the 10 antenna can be used in
only a single frequency band. Considering this fact, the invention adds
auxiliary rod parts 263 and 264 in order to extend a main rod part 262
connected to a holder part 261 of the antenna. For the auxiliary rod parts
263 and 264, the plate type rod part 263 and the coil type rod part are
selected owing to the necessity thereof. Matching points P I, P2 and P3
for deci dithgpddregihgngidishovs thestantuenofthd epib tygeagxidiaryt tod Hartgrolergeyof e nX
characteristic are designed at proper positions. Matching circuits 265, 266

and 267 suyinteal4 €A cbpn788s ﬁﬁﬂdeid\f[g & BQulene Yesha s aad & thompecihieda taset27é to
respective matching points P1, P2 and P3, and a selection circuit for

sel ecting ;&]&@ctrfﬁé ebil D93 CFHi6 PhdkageBSoil BB6 adafardGéd Pag is Bernét@edo asiciibdy one

antenna c be applied to various frequency bands. Fig. 6 is a disassenbl ed
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and is then get into a case 271 to protect_the coil 273, This p(?ckaged
coi | type sHusiurg by y meshpdgueh a5 easting aethedilre: prthegmprey the hglder part and the main

rod part can be separately manufactured. 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
performances of the antenna.
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
elasticity is installed to fit the packaged rod part, thereby facilitating the antenna
instailation.
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 a basic structure in which a stick type main rod part 282 is connected to an outer



an el astic connector 274. O course, the elastic connector 274 is nade one
pair such that it 5 is connected to both sides of the packaged coil type
auxi | i arywopod/opsass and thus the coil type auxiliary rod pamtkre/0bssged. |n
addition, various auxiliary rod parts2ican be packaged by the aforesaid
way. Al so, the holder part and the main rod part can be nmade in an integral
structure by a nethod such as casting or the like. Furthernore, the hol der
part and the main rod part can be separately manufactured. At this tine, a
coupling hole is formed in the 10 holder part and a coupling stepped
portion is forned in the main rod part, and these two elenents are coupl ed
and assenbl ed. The respective elenents are plated to stabilize the
performances of the antenna. Also, the antenna needs neans to connect it to

t he ant enfgeifacdidded RAE tend iof aWoldeh para 28 hamgiuxiiaty shiopart 288 fommed imaiciigst t he
rod part is directly soldered/welded to the 15 substrate, or is connected

to the ani}%ﬂ?&ﬁ Gt & GtbsiraRarss WSidge@ed QNiRCHIRK tys Matintbdopart 182 Hbhisl efrcydar t
can be al so connected using a welding or a connector. Further, the hol der

part is %h&&p’;figf ‘ﬁlebgu)!ilri'asrgrrﬁ)ﬂ Gartl 395CHast e (e {4RAFE ﬁl@thecmgi,tu(ﬁﬁkd sectional

correspondi ng connectof having elasticity is installed to fit the

kaged rod | acilitati ! Lo -
p7)a;: Sage 0 e;vgebzé §€ f}it? a1 L ARY i ac I%l%{{ gﬂ%arto?ﬁ)aﬁnits @BRRctdd Bl thE lodlel e AAET O

_ e view of an nX _ accordance with a thirteenth
O, B Sl PRl S e ML S PUSR h B O Dt e,
IPE T A R SIS R A B Y LR R oo
F e I et ot perartanre poie 384, 3h8 o HRctiSy SPRRTGHE oy 0Rribd oK

ype main
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 embodiment. However, 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

20 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

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

a wireless communication terminal for IMT2000, a wireless LAN communication terminal,



pattern,. i.e., the auxiliary rod part 283 has the sane shape as the

| ongi tudi nal sectional view of the antenna in which the stick type rod
part is cworaosdsto the outer face of the 5 cl osed one emdTaRi0esshol der
part. A matching point 284 is defined8at a position where the stick type
main rod part 282 and the auxiliary rod part 283 are connected, a
connection termnal is fornmed 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 nmade in the formof pattern on the substrate. 10
The pattern may be Y-letter shape, T-letter shape, or the sanme shape as the
| ongi tudi nal 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 hol der
part |i ke etdreotitntirige eovidnd esmimdidisize rdnd  hghvevemsht. Trheattivislad, iti & swsble for an
preferable. The first enbodinent to the twelfth enbodi nent, nodified

exanpl es tined-6i0éd arditded 4 bEildh BRRE Bxanp) @8 Hasanedfectceapable df‘aﬂﬁyinghem he
thirteenth enbodi nent. | NDUSTRI AL APPLI CABI LI TY As descri bed previously,

the presenfi-diny %Bfn‘rrﬁﬂndaﬁoﬁ Bidwlh ExEPLtaBbhs2R HeRNAs EShmAnicMiseb&sen a fixed
communi cation having ultra-small in size and l'ight in weight

charact eri st 6Snq Q%Vnéosnce 2 iglcbeImmanahion b@%v&h%éxﬁlﬁgﬁat%hs ultktr a- si zed

ant enna having nmuch en performance conpar e he conventi onal

t Th I
oot o ST 2SS Pl i e
W rel ess com"run

Cer m nal , WBECShORBoR! PEVPIGRa2r BossER a8 20t & Tol b S R tURRT I M o7 e

and 11 gt t%g?l%%argﬁxﬁ’ i oo chipeibe e tpise B & t%?y?%géef’rw Fa
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  onthe flat plate, etc., considering use object of the antenna, frequency characteristic and so

on in order to utilize a low frequency band.



W rel ess comuni cation between fixed stations, a wi reless comunication
between a fixed station and a noving station, a wireless comuni cation

bet ween nwoica@3Ieati ons, etc. 5 As descri bed above, sincePCh&KRMWeIEI on can
constitute a basic antenna only by uwing 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 nulti-stage structure, a
conposite structure to which a coil is added, a structure to which a flat
plate is added, a structure in which nmain antenna part and auxiliary
antenna part are conpositely provided 10 on the flat plate, etc.,

consi dering use object of the antenna, frequency characteristic and so on
in order to utilize a | ow frequency band. WO 03/ 038944 PCT/ KR02/ 00885 29
Claine 1. An antenna for a wirel ess cOlmmmsi cati on, conprising: a hol der
part of a cylinder shape of which one end and side portion are closed; and
5 a minrod part of which one end is connected to the cl osed one end of
the holder part. 2. The antenna as claimed in claim1, wherein the main

rod part has a gtick ASBftesna fbPa Jircldecaefibaiors cohpligimd in claiml,
wherein the main rod part has a coil shape. 4. The antenna as clained in

claim1, whereigpbher g&% Br %gflinaé{ dhaP@st @hikh Bhe erPardl stdeSpothap reldbsalial a

short stick is couple h surfaces of the flat plate shaped main rod

part. g a main rod part of which one end is connected to the closed one end of the holder
part.
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 a board

shape bent in a zigzag.



5. The antenna as clainmed in claim4, wherein the flat plate has an arc
type winkle. 20 6. The antenna as clainmed in claiml, wherein the main
rod part wedsasdeard shape bent in a zigzag. WO 03/ 038942CPERKEMRAS00885
30 7. The antenna as clained in claimol, 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 group consisting of a stick shape, a coil shape, a flat

pl ate shape, and a board shape bent in a zigzag, and if the auxiliary rod
part has at |east two shapes selected fromthe group, the selected two are
connected to each other in series. 9. The antenna as clained in claim?7,
wherein the auxiliary rod part is a 10 pattern formed on a substrate. 10.
The antenna as 6l ai mefihé antehed as glaithed ithelaine dpygwitkdrrepreisingcan ewxilizrivdnal s
for extracting different signals of a predeterm ned frequency band, the
connect i onpdriegdiinecbd tdowhe Mepin mydnpetk: iatserdesposi ti on where the rod. part are
connected with each 15 other. 11. The antenna as clainmed in claim?7,
wherein the holder part, the main rod part, and the auxiliary rod part are
pl ate-treated. 20 12. The antenna as clainmed in claim1, wherein the main

rod part is coupled tehe fiehNArclAREH '119@1&1% 7t %efelu?ﬁféchu@ﬂﬁrﬁﬂﬂ et hdeone

hol der part, and is apart froman inner wall of the side portion of the

hol der 5P ar(gr 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
connection 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.



WD 03/ 038944 PCT/ KR02/00885 31 13. The antenna as clained in claiml,
wherein the main rod part is coupled to an outer face of the cl osed one
end of thwolwsloskens part. 14. The antenna as clai ned in cl aiPETKROz0e888i n t he
hol der part is a cylinder 5 type. 151 The antenna as clainmed in claim1,
wherein the holder part is a polygonal cylinder type. 10 16. The antenna
as clainmed in claiml, wherein the holder part is a winkle tube type. 17.
The antenna as clained in claim1l, wherein the holder part is a hem sphere
type. 15 18. The antenna as clained in claim1l, wherein the hol der part and
the main rod part are separately manufactured, the holder part has a hole
formed at the closed one end, the nmain rod part has a stepped portion
formed at one end thereof, and the main rod part is inserted into the hole
of the hol der pdBt toThsswrairaastchemadiresinian 1,20herein tithmammodmag ineouplesi teed
in clam 18, wherein the holder part and the main rod part are separately
manuf act ur gdouter face ofitile plosetbode guacifalgd hndddrypet, and t he hol der part and the
main rod part are inserted into connectors of a correspondi ng socket to
assenbl e WO 03/ 038944 PCT/ KR02/ 00885 32 the antenna.

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



20. A multi-stage antenna for a wireless comruni cation, conprising: a

hol der part of a cylinder shape of which one end and side portion are

cl osed; awo 05/0389mi n rod part of which one end is connect @ETIKRRI08885] osed
one end of the holder part, wherein 32he 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 nmulti-stage antenna as
clainmed in claim?20, wherein the main rod parts of the antennas have one
or nore shape selected froma group consisting of a stick shape, a coi
shape, a flat plate shape, and a board shape bent in a zigzag. 15 22. The
nmul ti-stage antenna as clainmed in claim?20, further conprising one or nore
auxi | i ary theahtparat connected in series to the main rod part of the fina
stage antenna. 23. The nulti-stage antenna as clained in claim20, wherein
the auxiliary rod parts are connected in series, and the auxiliary rod
parts have connection termnals for 20 extracting different signals of a
predet erm ned f pgquengyniasdgakntaniadst b ndreleshedmemintieatioayxérhprasing: r od parts
are connected with each other. 24. The nulti-stage antenna as clained in

claim 20, wher el fo{dep é}PESf 3| bﬁfnﬂerr D2 PRED 3RO B IR EDE82loseB apart

has one or nore shape sel ect'ed froma group consisting of a stick shape, a

coi | shape, a f ér?aé)ré ?%@g%g égﬁﬁﬁg a?gltg%n&ll %ﬁl@ct@@?@@le%@d lofe @nd bARGoldRd i f

the auxiliary ro t wo apes selected fromthe group,
the selected two are connected to each other in series. 5 25. A two stages
antenna fd*'a wirel ess communi cation, conprising:

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 have 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



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 si de worosiossy4are closed; a first main rod part of whip€h/KRoe/0883d i S
connected to the closed one end of th$ 10 first holder part, so that the
first mainrod part is electrically connected with the first holder part;
a second main rod part of which one end is connected to the cl osed one end
of the second holder part, so that the second nain rod part is
electrically connected with the second holder part; and 15 one or nore
auxiliary rod part connected in series between the first main rod part and
the second nmain rod part. 26. The antenna as clained in claim?25, wherein
the auxiliary rod part has one or nore shape selected froma grou

consi st i ngagfhag oa¢ brmoshsippe seeaal fromtaagreyp eorfsisting pf astick shepe haed shaped 2a
board shape bent in a zigzag, and if the auxiliary rod part has at | east

two shapest %ﬁt't@ﬁia?é‘, dndarbdaae sigpe bpnt ih heiged entéfithewoxitingy mdnmedtasdt kasteach
other in series. 27. A conposite antenna for a w rel ess conmunicati on,

conpri si NG, WP, 03/s03&3d 4roRfthe KR, BR8fRcted4wd af@ionnette@teemhodtmmimsetias.i on
antenna including a hol der 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 wrel ess

communicati on agkenn géitglgl slfh%ieg' gntgmﬁg‘kxdﬂwggl%&t cothmni€tlohNEeShprismes hape of

whi ch gne end and si roron are osed; and a nmain rod part of which one

end s connect %q'ustt(¥1olicpe(ra pgrlt %%‘aa%yl?n%%r s%%%'e 8}2 wBiIaﬁ olLAPENPEEL l'bor‘aeﬁl 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

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 one 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 holder part; and

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

and the second main rod part.

26. 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.

27. A composite antenna for a wireless communication, comprising:



a flat plate-shaped connection rod part of which one face is connected in
series to the man rod part of the main w rel ess comruni cati on antenna and
t he ot herwbacm3gsas a short stick for connection, the shoPCTS&Rockods8i ng
connected to the other face of the 18 connection rod part, wherein the
main rod parts of the respective auxiliary wreless communi cati on 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 wrel ess
comuni cation antenna. 15 28. The conposite antenna as clainmed in claim
27, wherein one or nore of the auxiliary wireless conmunication antennas
is connected to the connection rod part at the sane face as the face to
whi ch the main wrel ess conmuni cati on antenna i s connected. 20 29. The
conposi t e ant enaanais witelhissreominpnickiadmameanaiipdvuding adwldes pariof @ cyindenshape
auxiliary w rel ess comunication antennas is connected to the connection
rod part ajf viliich @pp@ail taad fsidzepdrtion hee Elascel; taod whingin todepanaofhwhichednesend is
conmmruni cation antenna i s connected. W) 03/038944 PCT/ KR0O2/00885 35 30. The
conposi t e @Rh&eProase lodéd Bk dnd ofkiad Woldef paftur t her conprising an auxiliary
rod part connected in series to one end of the short stick of the

connection rod ,aﬁ%ﬁkﬂiax‘;} wikeled@rRMMOR dnSinPeling MtAudisg & hdld¥e dart Bf € loglifde30,
wherein the auxiliary rod parts are connected in series with each ot her,

o7 o o ST S A S s Bmabsighes oy e
rod parts 8 e Snnected &5 ttﬁaedclc\;\éie% %ng%ﬁyopt%gﬁgl'der 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.



10 32. The conposite antenna as clainmed in claim27, wherein the main rod
part of the main w rel ess comruni cation antenna is coupled to an outer
face of tweoslased one end of the holder part. 33, The cecpasRR2AIEAt enna
as claimed in claim?27, wherein the mdin rod part 15 of one or nore of the
auxiliary w rel ess communication antennas is connected to an outer face of
the cl osed one end of the hol der part thereof.

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.

5 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.

10 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
15 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.



