; e3eo| j j kTl dPmio6j oToUeP2 D MAY 208 1 ANTENNA FOR MOBI LE COMMUNI @IIMAY 2903
SYSTEM AND FABRI CATI ON METHOD THEREOF BACKGROUND OF THE | NVENTI ON 5

TECHNI CAL FI ELD The present invention relates to an antenna for a nobile
comuni cati on system and a fabrication nethod thereof, and in particular to
an antenna for a nobile cormmuni cation system and a fabrication nethod

(hereof which are capable 10 of enhancing a band width of a high frequency
signal and sinplifying an assenbling process of an antenna by inproving the

structure of a ' ntenna in a nobile conmuni cati on system BACKGROUND
ART X 5 General Q@Mﬂ@%@”ﬂ“&a is used for performng a thﬁ”
conmuni cati on. ) h frequency signal is applie mmm,wg | at or
to an antenna, and a'“Hffgh frequency signal transnmitted in the.alr
received through the antenna. in order to.,enhance w a transm sstion a’d
receiving characteristic of an antenna, an i npedance of an antenna and an
i npedance of a transceiver are 2 o matched in accordance with a high
frequency si gpgiTERNFOR MOEEE COMMBRICATION SYSTIM ANS FABRITANON | Ng
unnecessary emrssion and 10SS. 'n addition, the antenna used for the nobile
comuni cation systemis forned of MEBHODPAaITHERE®OFa and a rod antenna in an
i ntegrated construction. fn 2 0 MAY 2003 2 the case that the rod antenna
is received) the helical antenna is operated. In the case that the rod
antenna i s extracted, the rogADKGROUNDORIHEONVENTTIONI2 are engaged in
parall el The entire operation of the antenna is perforned by the rod
antenna 5.In the above described antenna structure, the helical antenna
includes a spring formed by winding a wire. Figure 1 is a view illustrating
an antenna installed in a conventi opabuyiiERLG§ELHOMMUNI cation system Here,
reference nuneral 10 represents a body of a nobrie conmuni cation system
and 20 represents a? antennrg-unik inslt%I Ited in.the {%ﬁdy Q, 10 for . i
transmitting and red SEHREEH INCGHOR FEGIFEHR ARG 1Oh & RetH e RHmURiRiion
antenna unit 20 includes %_knob r2T?/ bg/d which the antenna is extracted

system and a fabrication miethod thereof, and in particular to an antenna for a

mobile communication system and a fabrication method thereof which are capable
10 of enhancing a band width of a high frequency signal and simplifying an
assembling process of an antenna by improving the structure of a helical antenna

in a mobile communication system.

BACKGROUND ART

15 Generally, an antenna is used for performing a wireless communication.
Namely, a high frequency signal is applied from a modulator to an antenna, and
a high frequency signal transmitted in the air is received through the antenna.
in order to enhance a transmission and recewving characteristic of an
_antenna, an impedance of an antenna and an impedance of a transceiver are
20 matched in accordance with a high frequency signal 'which is transmitteﬂ and
received for thereby preventing unnecessary emissioﬁ and loss.
in addition, the antenna used for the mobile communication éystem is

formed of a helical antenna and a rod antenna in an integrated construction. In



and retracted by holding the sane, an insulation portion 22, a heli c410 MAY 2003
antenna 23 having a spring 25 which is operated when the antenna engaged to
the body i 0 of the nobile comunication systemis received, and a N -Ti
wire 24 engaged in 15 parallel with the helical antenna 23 when extracting
t he antenna and functioning as a rod antenna. Figure 2 is a view
illustrating a helical antenna 23 in the antenna of Figure 1. As shown
therein, the helical antenna 23 includes a spring 25 fornmed of a wire
having a circular cross section and dianmeter, and a netal rod 26 engaged
with 2 o the spring 25, so that the |lower portion of the spring 25 is wound
onto the netal rod 26 by one turn. In the conventional antenna, since the
return Toss which occurs when a high frequency signal is transmtted is
about 7.5dB, and the band wdth a 2 0 MAY 20a3 3 coverage in the antenna
is small, the communication qualify is decreased in the case that the
antenna is touched by a hand of a human, and there is a certain variation
in the frequelb§ G@seithal hefad gnteriais feealyedihe halicahantgnsa)is operated. In the
conventional antenna has about 23.0S2 inpedance which is | ower than 50SZ of
a 5 reference caseibat the odeardepna isueitragted, the ned amtenga and hedidaltangennai aret he
conventional art, the standing wave ratio is about 2 3 |arger than the
reference val ushdagedintgmblidihtheentire spatration ofthe @ntenralis perfdbmédby the rod
Therefore) the power toss of the antenna is increased. to DI SCLOSURE OF THE
| NVENTI ON Accoqitengy, it is an object of the present invention to provide
an antenna for a nobile conmmunication systemand a fabrication nethod

thereof which are cgpapl SH&k &%Jcﬁb@a %ﬁtéhnlao%ﬁﬁfcttfr@:‘t%W\eﬁi%sarﬁé(nﬂmﬁl%é@ﬂ the
[1e |

structure of a spring i1nstall in a helical antenna, 1nproving a

conmuni cati on ' 3 antenna is touched by a hand of a
S R MRSl

human or ther variration'in the frequency at the tinme of
conmuni cation. In order to_achiev he abaove, obj ect s here is provided an
“antenna for a nobil '%Wﬁiac\ﬁ%‘fvdiﬁlsirﬁ‘g?%ﬁf‘mtwai'ﬂ%‘fi @%Cg'b‘ﬁ"ﬁﬁr‘%f‘"“i S
helical antenna forned in such a manne; that a wre having a certain .

di aneter is preQRELRGRloN gysiem, BE(L. releRnfs nimerat 10 Gpipadtsatody ol a mphile
certain width) and the plate shaped wire having a certain width is wound by

a certai n nunbePMsALRIGAKRN SYsteryy adl 20 seRreRrals ananten ot ippiadied i thethedy i s

provided a fabrication nethod of an antenna for a nobile communication
syst em whilgh i hOIfadanamitiing and receiving a high frequency signal therethrough.

The antenna unit 20 includes a knob 21 by which the antenna is extracted
- and retracted by holding the same, an insulation portion 22, a helical antenna 23
having a spring 25 which is operated when the antenna engaged to the body 10
of the mobile communication systeﬁ is received, and a Ni-Ti wire 24 engaged in
15 parallel with the helical antenna 23 when extracting the antenna and functioning
as a rod antenna.
. Figure 2 is a view illustrating a helical antenna 23 in the antenna of Figure
1. As shown therein, the nelical antenna 23 includes a spring 25 formed of a wire
having a circular cross section and diameter, and a metal rod 26 engaged with
20 the épriné 25; so that the lower portion of the spring 25 is wound onto the metal
rod 26 by one tum.
In the conventional antenna, since the return foss which occurs when a

high frequency signal is transmitted is about 7.5dB, and the band width a



2 0 MA's 2003 4 step for pressing a wire having a certain dianeter, dé%rqug
a plate shaped wire having a certain wwdth, winding the plate shape 003
having a certain width by a certain nunber of tons and form ng a spring of

a helical antenna, a second step for inserting and sol dering an upper end

of a nmetal rod to a | ower pertion of the 5 spring formed of a plate shaped
wire and fixing the sane) a third step for insert nolding a pipe in such a
manner that a certain space is formed in the center portion in the spring

and netal rod fixed in the second step and inserting a bobbin of the pipe,
and a fourth step for inserting a + cutting portion to a |ower portion of

the nmetal rod and inserting the rod antenna in the space portion of the
center portion BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention wll
becone better understood with reference to jhe acconpanying draw ngs which

are given only by way of iIIustration and thus are 1 s not limtative of
t he present i nventi on,. wherein. Ms a viewill ust ratl n eBtenna
installed in aC%W@@ﬁt'PSP%P“‘ﬁBBPI‘% RicOMMigHCaleY gﬂqﬁ% N4 ew

illustrating a helical antenna in the conventlonal art ure 3is a

di sassenbl ed vtaseithatuberantenng igrioueheshhy adhanst ofianhumant h@gﬁ“ﬂepii agstain
invention; Figure 4 is an enlarged vertical cross-sectional view

il lustrati ng avatiatien tihatheafregunereynati heatisenbf edmasgmicationg no atididopr dsent

invention; Figure 5 is an enlarged perspective view illustrating the
construction ogpAventorthl MAenAhsTatst PBOHM imBdtiaABe WHich BIGWEAINAE 0@ b8
present invention; Figures 6A through 6F are views | | lustrating an

nbl .
cssenbling, roﬁgeﬁ@é%eusﬁgﬂﬁ@%bs%%ﬂp;?n%légg%t@ AR e @Bentona
5 t f th
ant enna accor dritg 06 Siaras Belh it S btz LERa e iog e ute® i b el
t dt b d f bile t which: Fi'g 7
1 2 graph of 4he viar Tpsla Ffeus 20E0T TREHE Tergrel e power it ohMerantenig aph
of an inpedance; 1 o Fl(}:;ure 9 is a graph of a standing wave ratio; and

Figure 10 is a'gil¥pRa®Rd-an eni ssion pattern at a 900MHz hi gh frequency; and
Figures 11 through 15 are graphs of a second test result obtained in such

10 DISCLOSURE OF THE INVENTION

Accordingly, it is an object of the present invention to provide an antenna
for a mobile communication system and a fabrication method thereof which are
capable of obtaining a lower return loss by improving the structure of a spring
installed in a helical antenna, improving a communication quality even when an

15 antenna is touched by a hand of a human or there is a certain variation in the
frequency at the time of communication.

In order to achieve the above objects, there is ptrovided an antenna for a
mobile communication system which includes a spring of the helice! antenna
formed in such a manner that a wire having a certain diameter is pressed for

20 thereby forming a plate shaped wire having a certain width, end the plate shaped
wire having a certain width is wound by a certain number of turns.

In order to achieve the above objects, there is provided a fabrication

method of an antenna for a mobile communication system which includes a first



a manner that an antenna according to the present invention and a 2 0 May 2003

conventional 1 s ~ antenna are installed in a body of a nobile

comuni cation system the body of the nobile conmunication systemis not
hel d by a user's hand, and the nobile comrunication systemis placed at a
portion above 30cmfromthe.ground, in which: .) Figure 11 is a graph of a
return toss; 2 o Figure 12 is a Smth char graph of an inpedance; Figure 13
is a graph of a standing wave ratio; and Figures 14 and 15 are graphs
formed by neasuring an em ssion pattern at 836MHz and 881 MHz,
respectively; and 2 0 MAY 2003 6 Figures 16 through 2d are graphs of a
third test result obtained in such a manner that an antenna according to
the present invention and a conventional antenna are installed in a body of
a nobil e conmuni cation system a rod antenna is extracted, the body of the
nobi | e conmuni cation systemis not held by 4 user's 5 hand, and a nobile
communi cation systemis placed at a portion above about 30cm high fromthe
ground in a vestepcfar pressiog aovire havingiactertdn gianeetéf fosniag ar@iate sifapad mateir n
| oss characteristic; Figure 17 is a Smth chart graph of an inpedance;
Figure 18 is apnXim¥y 4 lcbHain" WidtH) Sviadinhand ipiie WaNSed direiavitiith tefaiiividihasy 19
and 20 are graphs obtained by neasuring an em ssion pattern at 836MHz and

881 Mz, T espegtdaitlifin e 'c Athe o gﬁér\iﬁaraoﬁpﬁ)g U ARETLh Lebhil Lidp

|l oss, a Smith char an 1 npedanc a’st wave ratio I'n suc

Cystem a1 oa S BaANCLEEaReRTn S8 BolP Bt s ndBligu o PR hERARE NS on
v seon' pit t ePREGToRE LA eFaE Bro@ KA A bR i A i bR EREER

that an antenna i s _engaged _to a body of a nobile comunication system a
rod antenna i sMHEEa 8dPPA MR SHHR aHAPNeR hah@ GRSZN sPGshivUiRImead i essentem i s
moved near a right ear of a test doll forned. in . the sane shape as the
head of a hunaporpgin the sEingRwsUGEtE oodfixedindhe seedndsstep fand insesting @ babbin
obtained in such a manner that an antenna is engaged to a body of a nobile
comuni cat i on ®fshemipa andd toirtbratep for irsarting & edsuttingipartien oa yovadT partiarbof e
comuni cation systemis ~ b MAY 2Q03 7
the metal rod and inserting the rod antenna in the space portion of the center

10  portion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become better understood with reference to the
accompanying drawings which are given only by way of illustration and thus are
15 not limitative of the present invention, wherein:
Figuret is a view illustrating an antenna installed in a conventional mobile
communication system; - |
Figure 2 is a view illustrating a helical antenna in the conventional art;
Figure 3 is a disassembled view illustrating an antenna according to the '
20 present invention;
Figure 4 is an enlarged vertical cross-sectional view illustrating a state that
an antenna is assembled according to the present invention;

Figure 5 is an enlarged perspective view illustrating the construction of a



moved near a right ear of a human, in which: Figure 26 is a graph of 2 MAY 2003
return | oss characteristic; Figure 27 is a graph of a Smth chart of an

i npedance; and Figure 28 is a graph of a standing wave ratio; and 5 Figures
29 and 30 are graphs of em ssion patterns at 836MHz and 881 MHz in such a
manner that an antenna is engaged to a body of a nobile comunication
system a rod antenna is extracted, the body of the nobile comunication
systemis noved near a right ear of a test doll fornmed in the same shape as
a head of a human. W MODES FOR CARRYI NG OQUT THE PREFERRED EMBODI MENTS The
enbodi nents of the present invention will be explained with reference to
Figures 3 through 30. Figure 3 is a disassenbled viewillustrating an
antenna according to the ' ' 15 present invention. As shown therein, a top
portion 30, fornmed of a knob and an insulation portion is formed in the
upper portion of the antenna A bobbin 31 issinstalled at the tower portion
of the top portion 30. A pipe 32 which is fornmed based on an insert

| nj ection met haghd Fof 8 btdrfd debRihg Retriaelsentidverfiohpr i ng 33 formed by
pressing a wire having a dianeter of Q.7 for thereby tormng a plate 2 o
shaped-w re havi ng- - A PN\ - ~ LO L

tuns_is fixed to thﬁ%@%%?ﬂrtgr §g Eﬁ:Ag%ct(’:'u 'Eg' ?%5“%@@?@%%%“?@14@%%5 (g{aﬁl%w
the netal rod 34, and a %OSQeEﬂS? S {'.nst lled through the Ni-Tr wire 36
Figure 4 is an®@RRPRdoiare i e RIEGERLB¥E I Phal view illustrating a state
t hat 2 0 MAY 20p3 8 the_antenna is assenbl ed according to the present.

i nvention- As shownFigtEeei7dhrqueb tharegraphs of a Akt terd reft ehlpingd by imeassriag
fixed to the body 38. The rod antenna is fornmed of the top portion 30) the
Ni -Ti wire 36 amtharhetessigppba helical grtennadn isurh sananner dhatan anteonaectosdinghe
bobbin 37 inserted into the pipe 32, the spring 5 33, the netal rod 34 and
the + cutting potid presebt inviegtioreadd iascanveshdraal getbnparase eot engagadaw a body
illustrating the structure of the spring 33 fixed to the nmetal rod 34 of
the helical anbpanaobiie th@nmunieioa systomi dh whidho t he present invention. As
shown therein, the spring 33 according to the present invention is forned
by pressing a wre havi ngigui@di2igef gfaphfof ahetlrn @ischbiciédiceby 1 o
fabricating a plate shaped wire having a certain width, and the thusly

fabricated wire is wound gy, &£R'4 8hixn rafth of M Psod hereby form ng
the spring 33. -The operatTon of the presen l?{E\Sentl ndv%‘/irnlc " be expl ai ned

with reference to the ac i i & i ) 6A t hrough 6F
are views 11lustrati ng tﬁ%@g%@gggﬂgfo%ﬁggéﬁé&aggr%wé%g'ﬁtenna accordi ng

to the present inventi On'ﬁgASreSJi](?Vn\@ atEFaE) ' & a eflidsion Pattern at a 900MHz high

frequency; and
Figures 11 through 15 are graphs of a second test result obtained in such
a manner that an antenna according 1o the present invention and a conventional
15 = antenna are installed in a body of a mobile communication system, the body of
the mobile communication system is not held by a user’s hand, and the mobile
communication system is placed at a portion above 30cm from the ground, in
which: '
Figure 11 is a graph of a return loss;
20 Figure 12 is a Smith chart graph of an impedance;
Figﬁre 13 is a graph of a standing wave ratio; and

Figures 14 and 15 are graphs formed by measuring an emission

pattern at 836MHz and 881MHz, respectively; and



pressed as shown in .Figure 6A for thereby form ng a plate shaped mﬁ?éJMAYQmB
having a certain wdth. The thusly fornmed plate shaped wire is wound by a
certain nunber of turns for thereby fabricating a spring 33_ The | ower
portion of- the spring 33 is wound on the upper portion of the netal rod by
one turn, and the spring 33 and 2 0 the netal rod 34 are fixed each ot her
as shown in Figure 6B. Next, the pipe 32 is insert-injected based on the
spring 33 and the nmetal rod as shown in Figure 6C, and the bobbin 31 is
inserted fromthe upper portion of the pipe 32 for thereby fabricating the
hel i cal antenna portion 2 D f~AY 2003 9 The + cutting portion 35 is fixed
at the lower portion of the helical antenna, and the top portion 30 and the
Ni-Ti wire 36 are inserted into the intermnmediate holl ow portion of the
hel | cat antenna as shown in Figure 6F_ A stopper 37 is fixed to the | ower
portion of the Ni-Ti wire 36 for thereby f#&bricating the antenna 20. 5
Figures 7 and f O are graphs of a first test result of the characteristic
of the heli cal Figntesté through @0 arergrapies oft dtitirdt thst resuié nbtairsskiorstich @ mannédre
present invention and the conventional antenna are not engaged to the body

10 of the nobiihat eeraEMBheabesrdiSioane priesent ifedto® andisScehvehioal ahtehna
return |l oss characteristic. fn Figure 7, 1 o reference character "a

represents a cRRY REheiddin & WSAPHr ATmabilebbfafhreRioRsy'siin COMEUMANRA i

antenna and "b"™ represents a characteristic graph o return Loss of the

of an' | mpedanceRiagiee) i, BEPSthe SRR CREmRE R R 1SRG L er 7P

of an i npedanc , erence chara esents-’a h

chart graph of the conventignal art .and b" represgnt Sm t.h chart graph
of 2t he 2y Bt g, SR80 ok P B Phir R Ry RS REREH of afiion 8P3le,aBb
characteristic _graph of the standi,ng wave ratiqQ. In Figure 9, reference
character "a" S?Eggﬁtf?rﬁ%ﬁ?)é‘@pé'? ias"tef'tcaéaﬁ?ﬂ'oﬂf NWRICYt andi ng wave ratio

of the conventional art and "b" represents a characteristic graph of the
standi ng wave ratio of ' fH@UranGER0rapk 6f airelym pss charastasistigit i nventi on.
Figure 10 is a graph of an em ssion pattern at 2 o a high frequency of
900MHz obt ai ned by neasuriggyea nistaxsmith chad grapheefan isyiedaneeiti o at a
distance of 3m In Figure 10, "a" is a graph of an em ssion pattern of the
conventional antenna, andigire teeisraeaewtilustrating plstaofdirapwave sgiopangat t er n of
the antenna according to the present invention ~ 0 M~ 20a3 1In Figures 7

through 9,14 he position Figlresh® a1 70 afe graphesbRifedobymbaguriRaaténsiot h
respect to the high frequency signal of 900MHz. As a result of the first
measurenent, t hanapt apBScRFZCAY 881 Mz, BSp&iIRERNANd
Figures 21 through 23 are graphs of a retumn loss, a Smith chart of an impedance '
and a standing wave ratio in such a manner that an antenna is engaged to a body
of a mobile communication system, a rod antenna is inserted, and a body of a
15 mobile communication system is moved near a right ear of a user,
Figures 24 and 25 are graphs of emission patterns at frequencies of
836MHz and 881MHz in such a manner that an antenna is engaged to a body of
a mobile communication system. a rod antenna is inserted, and the body of the
" mobile communication system is moved near a right ear of a test doli formed.in .
20 the same shape as the head of a human;
Figures 26 through 30 are graphs of a fifth test resuit obtained in such a

manner that an antenna is engaged to a body of a mobile communication system,

a rod antenna is extracted, and the body of a mobile communication system is



invention has a lower return loss with respect to a high frequency si@d&Mﬁf?m3
of 5 900MHz conpared to the conventional antenna_ As shown in Figure 8, the
antenna according to the present invention is simlar to the reference

val ue of 50S2 conpared to the conventional art. As shown in Figure 9, the
standi ng wave ratio has a band wi dth wi der than the conventional antenna,
and as shown in Fgure 10, the high frequency signal of 900MHz is emtted in
the whole directions. 1 o Figures 11 through 15 are graphs of a second test
result obtained in such a manner that the antenna according to the present
invention and the convei tiiu~ W a~ ate®. c¢'. ar 'nCa!!'P(1 in_ the body
10 of the wreless comuni cation device, and the rod antenna is retracted,
and the body 10 is not held by the user's hand at about 30cm high fromthe
ground. 15 Here, Figure 11 is a characteristic graph of the return loss. In
Figure 11, reference character "a" represents a characteristic graph of the
return | oss of the convention antenna and "b" represents a characteristic

graph of the rgigven e jhitde oRAltRMEN, 36 GMicH: Ng to the present invention.
Figure 12 is a Smith chart graph of the inpedance. In Figure 12) reference

character "a" represent sF%nﬁgizgpts%I(}f{gBh ‘%% QWEsgfchEP&téﬁgi%e”“ onal art

arid "b" represents a Smth cha rt e antenna according to the
present invention. Figure. .S a.C re Skl aph of the standi ng wave
ratio In Figure 13, ref e?'eqjygg ch'araa@?éﬁ%zs$'§§? é@%&?ﬁgﬁ‘mpéd%‘%lﬂ\%“gow 11
characteristic graph of e standin ve ratig of the conventional
antenna, and "b" represe&u‘if]@"ﬁ %n'ﬁ@a&'?\gﬁiogﬁ%ar&ﬁ%ﬁ)ﬁ’aﬁ? g 28andi ng wave
rati o of the antenna according to the present invention. In Figures 11
through 13,5t he posifigWas 2P ak} 3 gre graphsiaienfiwsion palieras @t 886MH andHed Vit
the test values of 824MHz, 849MHz, 869MHz and 894MHz. In addition, Figure
14 is a graph oF sumh arireannrgr YAl annasienaahisghngagsfidacy bddys 36 NHzMObile
Figure 14, reference character a" represents an em ssion pattern graph of
t he conventi ongbramueication aydtenh,” arrepr aglenna isexbacted| tme bady esfrihgrrapthileof
the antenna according to the present invention. | o Here, in the
conventional agbgifianichtien spatemiim movabnedr addiieanasa & .4 dBnrld iRthaaghe
of 48.00, and the maxi mum em ssi on val ue was -39 42dB at an angl e
50.00[err] Fi guhepdSd § haadofBhudhat.he em ssion pattern at a frequency of
881 MHz. In Figure 15) reference character "a represents an em ssion

pattern grﬁ%)h of the 1, conventional anfenna, and "b" represents an
em ssion pattern graph of the antenna according to the present invention.

Here the antenna a i @UT. i = 648 an
angl e of 30_00 whi éﬁﬁb Porfe e _ #ﬁé%éﬁ%ﬁ;&g@kﬁ(%% ".i.'tgsto t he
second test result, héa er%rl])% hente & (t“ed brré eg\toln\t/er}\?ioﬁrvﬁl? ggtexplained with reference

to Figures 3 through 30.
Figure 3 is a disassembled view illustrating an antenna according to the
15  present invention. As shown therein, a top portion 30 formed of a knob and an
insulation portion is formed in the upper portion of the antenna. A bobbin 31 is
installed at the lfower portion of the top portion 30. A pipe 32 which is formed
based on an insert inje;:tion method is installed below the bobbin 31. A spririg 33
formed by pressing a wire having a diameter of @0.7 for thereby forming a plate
20  shaped-wire having-a-certain-width-and wound by a certain number of turns is -
fixed to the metal rod 34. A + cutting portion 35 is formed below the metal rod 34,

and a stopper 37 is installed through the Ni-Ti wire 36.

Figure 4 is an enlarged vertical cross-sectional view illustrating a state that



2 0 invention has a | ower return loss with respect to the high frequén®Ma¥ 2003
of 824MHz, 849VMHz, 869MHz and 894MHz conpared to the conventional art. As
shown in Figure 12, the antenna according to the present invention has an

i npedance . ~ D'~A'y 2003 12 simlar to the reference val ue of 50S2
conpared to the conventional antenna. As shown in Figure 13, the standing
wave ratio is low and a certain bandw dth wi der than that of the
conventional antenna_ As shown in Figures 14 and 15, the high frequency
signals of 836MHz and 881 MHz are emtted in the entire directions 5 nore

i ntensively conpared to the conventional antenna. Figures 16 through 20 are
graphs of a third test result in such a nmanner that the antenna according
to the present invention and the conventional antenna are installed, the
rod antenna is extracted, and the body 10 is not held by the user's hand at
a 30cmhigh fromthe ground. t o Figure 16 gs a characteristic graph of the
em ssion lass. In Figure 16, reference character a" represents a

characteri sti el ARlerdh ié B@sérﬁﬁléﬂ dcBidfin® to HHESrESEM S rionC AR MelvAltherBin,
represents a character graph of the return loss of the antenna according to

the present i nvgpl {44 ankddhih arac%?némcé%@nﬁ?%r 881 B bR, BEPPREDSS-

In Figure 17, reference represen grap

th t I t "

ant enna. accor dRRIES EiamprLobe tPRTSRETLM. e Binkwie i ond HiErofoerls ?P?,
graph of the standinp wave ratlo In, Fjgure 18, reference character "a"
represents a cH Beliealiagiennags domesd o {‘ﬁ‘ %%Wh@sm%mtatth%p&e%@e spring

conventional antenna and "b" represents a characteristic graph of the
standi ng wave Bai the pietalied Sanhhesr eutHpd POHIORPS o t he present invention.
In Figures 16 through 18, the positions 1 through 4 of the paints a and/or
O represent the testFiga!Ieu@éS ah eplrlyed pegsigidiive vie@oilltstrating B@4dHcture o thie?
"MA'~ 2003 13 Figure 19 is a graph of the em ssion pattern at a high

frequency of 83phhg.33 fixdd withe Ml roef Bt ehite helical adtetina ¢f 'the eplamakicsordihg
em ssion pattern graph of the conventional antenna, and "b represents an

em ssion pattegd tl@é@;l@@sé?ft lﬁ\)@ﬁt;@ntﬁ@@ﬁo@ﬁﬂ%r@lnnﬁxetébrﬁ@%@ém&hgwﬁ% ré&!ht5
Here, in the conventional antenna, the maxi num en ssion val ue was

at an angl e of jda.fthn 18mhdy b Eré’é%ﬁrfﬂ"‘é‘@m%%ﬁ ef‘%ah%tém:m 80. g thSEgzby

i nvention, the maxi num em ssion val ue was - 38. at an ang e 0
Figure 20 {5 2 9hABLGY o bikfe b3 Rt £ oBhaifl Wikahd B EISY, riRa

wire is wound by a certain number of tums for thereby forming the spring 33.
The operation of the present invention will be explained with reference to
the accompanying drawings.
First, Figures 6A-through 6F are views illustrating the assembling process
15 of the antenna according to the present invention. As shown therein, a wire is
pressed as shown in Figure 6A for thereby forming a plate shaped wire having a
certain width. The thusly formed plate shaped wire is wound by a certain number
of turns for thereby fabricating a spring 33. The lower portion of the spring 33 is
wound on the upber portion of the metal rod by one turn, and the spn’r‘wg 33 and
20 the metal rod 34 are fixed éach other as shown in Figure 6B.
Next, the pipe 32 is insert-injected based on the spring 33 and the metal
rod as shown in Figure 6C, and the bobbin 31 is inserted from the upper portion

of the pipe 32 for thereby fabricating the helical antenna partion.



In Figure 20) reference character "a represents an eni ssion patterr?%%hzm
of the 1 o conventional antenna) and "b" represents an em ssion pattern
graph of the antenna according to the present invention. In the
conventional antenna , the maxi mum em ssion value was --41.01 dB at an
angle of 24.14, and in the antenna according to the present invention, the
maxi mum em ssi on val ue was -41.03dB at an angle of 22.00. 15 According to
the third test result, as shown in Figure 16, the antenna according to the
present invention has a lower return oss with respect to the~high fl"e4uei
icies "vi R2~M-17, RAOMHz, 869MHz and 894MHz conpared to the conventi onal
ani enna, and in the antenna according to the present invention, as shown in
Figure 17, the inpedance is simlar to the reference value of 50S2 2 0
conpared to the conventional antenna. As shown in Figure 18, the standing
wave ratio is low and has a certain bandw dth conpared to the conventi onal
antenna. As shown in Figures 19 and 20, in the antenna according to the

present invention, Thrh aLQ:u;]rt t Ypa@Ba 354s fiRed i &l IbweAHeMeH o?itﬁé‘ﬁéllﬁ:apﬁntgﬁt%{"%

and 881 MHz are emitted i e entire directions nore intensively conpare
to the conventjo { . . 4 th
test result. Té{é&]%%?&;r ggﬂﬁ){\ sﬁogH{}?‘Z%r%gﬁ %r%tj%? gﬁegwgégergru‘glggﬁ?grgtﬁgndé (ﬁ% such
a manner that t ant enna | ngaged to the body_ 10 of _the, nobile.
communi cat i on '%Sl;/@"éﬁ\o Wéﬁ%iﬁﬁﬁﬁm&‘?§ ‘?"H%@?/‘t:'gﬁﬁe éfrrd‘bﬂ?é)pﬁbéii'sl%egf

t he nobil e conmuni cation systemis nmoved near the right ear of the user_ In
addi tion, the todbe lpwenppdiogrofihe fi-déwirg 3G,ter therehwfabpeatingthe aptennaty
manner that the antenna is engaged to the body 10 of the nobile

communi cat Son syst efguas 7tand tharegraphaf adirstiestiresult ofdhe chackasigiic ebtheo
of the nobile communication systemis noved near the right ear of the test
dol | forned i nheliealsantenshapsual aantaraer dhatathkuamennd-gocadiy tosthe present
characteristic graph of the return loss. In Fgure 21, reference character
"a" represent sifveplidhatidethestareegtiazh aoterdrzeareaiotienghgssd twthd by 10 of the
conventional antenna) and "b" represents a characteristic graph of the

return loss 1 mgHilel dinmtinfaien apsiendi ng to the present invention. Figure
22 is a Smth chart graph of the inpedance. In Figure 22, reference nuneral

"a’ represents a SmjdeChifdie 9 0B QhphhG §BNANISS a:wggh €
represents a smth %a?thgqa{%h of t%teapantenna accor 3?‘%5(?%%% lr|1])re erﬁt ’

i nvention.,  Fig | L LS . t i i0_
B e L e S R
of the standing wave.ratio, of the.,conventional antenna, and "b" represents
a characteri st%”ﬁ?ﬂ%‘l’f’%@"ﬁﬂ?%ﬁ‘% d RGP REGRS A Ehatagen Wegrgﬁﬂé’rﬁﬁa[eé’é'g di ng

to the present inventior~_ Fi 9&“’6 2‘4}] is a r(ﬂr'a\Ph _of Ft_he em ssion pattern of

a hi gh frequené’§/'-'éff agtanpgAccording to the present invention. Figure 8 is a smith chart graph

of an impedance. In Figure 8, reference character “a” represents a Smith chart

graph of the conventional art and “b” represents a Smith chart graph of the

15 antenna according to the present invention. Figure 9 is a characteristic graph of
the standing wave ratio. In Figure 9, reference character “a” represents a
characteristic graph of the standing wave ratio of the conventional art and “b”
represents a characteristic graph of the standing wave ratio of the antenna
according to the present invention. F;gure 10 is a graph of an emission pattern at

| 20  a high frequency of 900MHz obtained by measuring a network-based transmission

ratio at a distance of 3m. In Figure 1.0, “a” is a graph of an emission pattemn of the

conventional antenna, and “b” represents a graph of an emission pattern of the

antenna according to the present invention.



2 0 MAY 2003 I5 In Figure 24, reference character "a" represents an 2 0 MAY 2003
em ssion pattern graph of the conventional antenna, and "b" represents an
em ssion pattern graph of the antenna according to the present invention.
Here, in the conventional antenna, the maxi mum em ssion value was 5

49 35d8 at an angle of 4S.06, and in the antenna according to the present

i nvention, the maxi num em ssion val ue was -49 22d8 at an angle of 47.00_
Figure 25 is a graph of the em ssion pattern of a high frequency of 881
MHz_ I n Fgure 25, reference character "a" represents an enission pattern
graph of the conventional antenna, and "b" represents an eni ssion pattern
graph of the 1 o antenna according to the present invention. Here, in the
conventional antenna, the maxi mum em ssion value was w al AR ~t 2n angle
of FR.On_In the antPnna_ a~~mrdin~ tO the preSPnt invention, -r~.,~ . ,

t he maxi num em ssi on val ue was -46_49d8 atj@n angle of fi7_00_ According to
the fourtfi test result, as shown in Figure 21, the antenna |5 according to

the present inventi reet i t i
frequency signats o®n§§§§ﬁ£7 Iﬂ%@nge l@%@ﬁ%{ﬁénﬁ/j\b{f&g‘ﬁ\ﬁénﬁgr{g %esgh%oglkl ﬁﬁe}e
~~"~nti ~nal antonna Ac. ~hnwn | igre. 22, i.n th na according to
t he present iﬁpgﬁ?PEﬁﬁAW{tﬁl,éeﬁpr%L@)atE@g‘@gf"@ﬂﬁ?ﬁ‘(ﬁ,}{rS'Q'&a'[OEgng&r ence val ue of
50S2 compared to the conventional antenna. As shown in Figure 23, the
standing wave 2 o rAGidrasyit ohihedHat measuresegntahg ameniv 2rARrdinady therapsemat
of the conventional antenna. As shown in Figures 24 and 25, the antenna
accordi ng to tinweptiesdrs &rowat retnmeddssswith gaspeat daen bighs frgauércyosig®s 6nHz

and 881 MHz in the entire 1 0 MAY 2003 15 In Figure 24, reference

character 5a" 9epkttecbsparedio dise monpeanticerah aptamia. s shewie dnégire od)athe
antenna, and "b" represents an em ssion pattern graph of the antenna

accordi ng to thgtdpinesactordiny & tHeopreskir inYentibntid Sinfitit Y& tHd @Aabn&WA088f 56d€
maxi mum eni ssi on value was 5 49_35dB at an angle of 45.06, and in the
r

e bAoA 5yl GRS NS, skt BN LRI 51422,
o eened e RSy Sha e e Ko R G BE S EE SR v
represents an B 8% Rgntduhl YoRBlobodiS, & SmRBHSTRR 5SS HbaRLC tne

10 Figures 11 through 15 are graphs of a second test result obtained in such
a manner that the antenna according to the present invention and the
conventional antenna are installed in the body 10 of the wireless communication
device, and the rod antenna is retracted, and the body 10 is not held by the user's
hand at about 30cm high from the ground.

15 Here, Figure 11 is a characteristic graph of the retum loss. In Figure 11,
reference character “a” represents a characteristic graph of the retum loss of the
conventional antenna and “D” represents a characteristic graph of the return loss
of the antenna according tc the present invention. Figure 12 is a Smith chart graph
of the impedance. In Fiéure 12, reference character “a” represents a Smith chart’

20  graph of the conventional art and “b” represents a Smith chart graph of the

antenna according 1o the present invention. Figure 13 is a characleristic graph of

the standing wave ratio. In Figure 13, reference character “a” represents a
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Here, in the conventional antenna, the maxi num en ssion value was ~a ~~.~R

~t 2r; 4ngle of ~RII1C, In the ant_~nna_ a ~corr_lin~ to the present
invention, -r~..~ . ,.,., ~" the maxi mum em ssion val ue was -46.49dB at an
angl e of 67.00. According to the fourth test result, as shown in Figure 21,
the antenna 15 according to the present invention has a |ower return | oss
with respect to the high frequency signats of 824MHz, 849VHz, 869MHz and
894MHz conpared to the ,.~r,..ohr".~at, antenna. As shown in Figure 22, in
t he antenna according to the ,.~. ."~ ,~ " present invention, the inpedance
is simlar to the reference value of 50S2 conpared to the conventi onal
antenna. As shown in Figure 23) the standing wave 2 o ratio is | ow and has
a certain bandw dth wi der than that of the conventional antenna. As shown
in Fgures 24 and 25, the antenna according to the present invention emts
hi gh frequency signals of 836MHz and 881 Wiz in the entire 2 0 MAY 2003
16 directions nore intensively conpared to the conventional antenna_

Figures 26 t héﬁ&lg{]bt%%ﬁ%rg%ﬁﬁ 8Pk Qénaihg I%Jetrams 8fthe’ (%?Hbﬁti%ﬁa] @nfepfd! &g Of

Fi gures 26 throu are obtalned in a manner that the antenna is

ntenna i o 5 Gt pResgtS a iR ERRC ORI LR RS VRLE R PR RIER A  or

is noved near the right ear of the uyser. The resutts of Figures 29 and 30
are obt ai ned ?ﬁcgﬁﬁ’h@?? thgrhierettiaYe 98- ant enna is engaged to the body 10 of
t he nobi |l e communi cation system and the rod antenna is extracted, and the
body 10 of the nobiln&igwemiditbeuabnl 3 fha pasitiensybiraughe4 of theepeinight ard(pr of
the test doll forned in the 1 o sane shape as a head of a human. Here,

Figure 26 § s ¥ edpresehtahbabstorafiiesndt 82%4MHE 849MHZ) 860MHHz drid §9aMIz.26,
rof AranrE? r:h~_racter "a represents a characteristic graph of the return

I oss of the conventj,QpgkticH) FRIUE 1314 a'dPapth BRI SioA palieirAGtERibR frbqueh@pPh
of the return | oss of the ant'enna according to the present invention.

Figure 27 is g, %@Eﬁ\ﬂwjghﬁr el (dar gﬁ,;[c{l’%ré aF&ﬁeﬁér{g? Eh @Wissiad pattern

reference character represents a chart grap t he conventi onal

antenna, and "b" represents a SMm r a ntenna cordi to
the present i ﬂ&%ﬂ{‘i(’gr\h_e E:S%Yjernglog %@eﬁﬁagﬁérdgét %ﬁ%{qn&?é? %B“SS(') n P%gerrgtgg%{)gf’ ng
wave ratio. In F{'ngur? 28 ref&regc character "an represents a

char act eri st i Of §raFNRING Agcasding ?ﬁ{f NETEHBY§YIO8 ¢ he conventi onal

antenna, and 2 0 "b" represents a characteristic graph of the standing wave

rati o of tfe antenndedddibe feNYRMicRa! pRteapytthe mdURLem{ssion Yalyewas 1-

t hrough 23, the positions 1 through 4 of the points o and/or
39.46dB at an angle of 48.00°, and the maximum emission value was —39.42dB

~n o

at an angie ot 5G.00°.
Figure 15 is a graph of the emission pattern at a frequency of 881MHz. In
Fiéure 15, reference character “a” represents an emission pattern graph of the
15 conventional antenna, and “b” represents an emission pattemn graph of the
antenna according to the present invention.
Here, the antenna according to the present invention had —41.76dB at an
angle of 30.00° which is higher than the conventional art.
‘According to the second test result, the antenna according to the present
20 invention has a lower return loss with respect to the high frequéncies of 824MHz,
849MHz, 869MHz and 894MHz compared to the conventional art. As shown in

Figure 12, the antenna according to the present invention has an impedance



| U MAY ~3 17 O represent the test values of 824MHz, 849MHz) 869MHz g&hMNY2m3
894MHz. Figure 29 is a graph of an em ssion pattern of a high frequency of
836MHz. fn Figure 19, reference character a" represents an enission pattern
graph of the conventional antenna, and "b" represents an enission pattern
graph of the 5 antenna according to the present invention. Here, in the
conventional antenna, the rnaxi num em ssion value was 47.18dB at an angle
of 60_00, and in the antenna according to the present invention, the

maxi mum em ssi on value was -47.t 2dB at an angle of 60.00. Fgure 30 is a
graph of the emi ssion pattern at a high frequency of 881 MHz. 10 In Figure
30, reference nuneral "a" represents an em ssion pattern graph of the
conventional antenna, and "b" represents an enission pattern graph of the
S -, i.~~r~i:r~~fn tho nrocor~t in~iontinn U ILA Il 1QQiliVl ull
ty wal ~~rl a.~r~~a ~i ~v v~ v~ ~ Accpsding to the fcfth test result,
as shown in Fgure 26, in the present invention) the return loss is smal

conpared to t i 1 i s C

i gnal o of 2atPaer BB B btk o SEARFERarkd 15t Aol Ks
antenna according to the present inyention has an inpedanrP ~imla.r to the
ref erence val WQW lm’%ﬁﬂrfgbﬁﬁgﬁé@fi%“ﬂ Wave 6ﬂ%ﬁta}?ﬂﬁ’é‘ld Affriain Randwidhwiden own
in Figure 28, the standing wave ratio is |ow and has a certain bandw dth

wi der than t hdhapfthahel themperenisnal apieneands shawadeaifiguses 14andd 55 kevghn
Fgure 836, the antenna according to the present invention has a nore

i ntensi ve em dséqueniyt signals pd @36MH2 had 188§MHz apiemdtesksindhe &3GiM-direnidn8 81
MHz in the entire directions. 2 0 MAY 2003 18 As described above, in the

present i nyentiore irtbasisplyicompeired tethealdnvehtiand] anteanhs pressed for thereby
fabricating a plate shaped wire having a certain wdth, so that the thusly

fabricated wire is pRunes g tRrobghta areitBPRSE obh thik St re¥0RNSRYCH h mdnner
possi ble to decrease the returnloss, and the bandwi dth of the high 5

frequency is ipgk @S artenhd dd8rdiERERE ﬁrey@fntm%agoh mhwe&%ﬁhsnaﬁ AnRirfsent

any effects of the communication quality even n ere Is a certain

variation becalse;{ifiidMd fod QIBARL IS LYARCRYSLAMOHNY fo ESOHS{»@@ BY thehand

of a human during coOnmuni cat | on, € tomruni cat’i on qua

et et R PRI U DR TR, 2 cot e e antemna, and
char act er 16t cs. t neFBFe 16 FoAdheedpelRyash ithe'cmiSsiof 1555, in Figure 16,
reference character “a” represents a characteristic graph of the retum loss of the
conventional antenna and “b” represents a character graph of the retum loss of
the antenna according to the present invention. Figure 17 is a Smith chart graph
of tﬁe impedance. In Figure 17, reference character “a” represents a Smith chart
15~ graph of the conventional antenna and “b” represents a Smith chart graph of the
antenna according to the present invention. Figure 18 is a characteristic graph of
the standing wave ratio. In Figure 18, reference character “a” represents a
characteristic graph of the standing wave ratio of the cbnvemiona} antenna and
“b” represents a characteristic graph of the standing wave ratio of the antenna
20 acbording to the present invention.

In Figures 16 through 18, the positions 1 through 4 of the points A and/or

V represent the test values of 824MHz, 849MHz, 869MHz and 894MHz.



understood that the above-descrit3ed enbodinents are not limted by amyMnﬁgmB
the details of the foregoing description, unless otherw se specified, but
rat her should 15~ be construed broadly within its spirit and scope as
defined in the appended clains, and therefore all changes and nodifications
that fall within the neets and bounds of the clains, or equival ences of
such neets and bounds are therefore intended to be epbraced by the appended
cl ai nms. 2 0 MAY 2003 19 CLAIMS In an antenna for a nobil e comunication
system antenna in which a helical antenna having a spring formed by w nding
awre and a rod antenna having a wire of a certain length are integrally
provi ded, and when the rod antenna 5 is retracted, the helical antenna is
operated, and when the rod antenna is extracted, the rod antenna and the
helical antenna are connected in parallel, an antenna for a nobile

communi cation system) conprising: a spring-of the helical antenna is forned
in such a manner that a wire having a certain diameter is pressed for

thereby formng a r t

pl ate shaped wire ﬁia {"ee ?%%ggg{aiﬂh&tﬂ%% b@%ﬁ éta:hghﬂ g’lhgh?ﬁ%%
tuns_ 2 An ant na f ation od. q | e conmuni cati on syste
conpri si ng thé g?b re e%cng%rgggé% rF’BFesﬁPbss%'f RENSSIRR ﬁ’%ﬁeﬂa\gfﬂé‘ the
certain di arreter form ng a plate shaped wire having a certain wdth,

wi ndi ng t he plmegh%@damen@ahaw n§” deRrESPRISHaNI AIRIESH) RAtasntarph wirtber of
turns and formng a spring of a helical antenna;, a second step for
inserting and aydedea acgowingispibe peeserdfinventional rod to a | ower portion of
the spring formed of a plate shaped wire and fixing the sanme; 2 o a third
step for imsert-nolidery ia the penventonahastenmanthe mhgitnuen eatissiom valpacead s
formed in the center portion in the spring and netal rod fixed in the

second step argh.itpgsrit ag eihgb@I@bMB(mf" hhe .ﬁltﬁ@,aneémuaaaé&%ha t%ttﬁ‘@ d‘r@éent
inserting a + cutting portion to a | ower portion of the netal MAY

center por ti ont ey hAEEIRPERRRIF P e Rp R G pcbl b

|
H A2 AFL A A AL A&anure 20 is a graph of the emission pattern of a high frequency of 881MHz.

In Figure 20, reference character “a” represents an emission pattern graph of the

10 conventional antenna, and “b” represents an emission pattern graph of the
antenna according to the present invention.

In the conventional antenna, the maximum emission value was —41.01dB
at an angle of 24.14°, and in the antenna according to the present invention, the
maximum emission value was —41.03dB at an angle of 22.00°.

15 According to the third test result, as shown in Figure 16, the antenna
according to the present invention has a lower return loss with respect to the high
frequencies of 824MHz, B49MHz, BGQMHZ and 894MHz compared to the-
‘conventiona_i ahtenna,' and in the antenna according to the present invention, as
shown in Figure 17, the ‘im[.)e(.iance is similar t'o the reference value of 50Q

20 compared to the conventional antenna. As shown in Figure 18, the standing wave
ratio is low and has a certain bandwidth compared to the conventional antenna.

As shown in Figures 19 and 20, in the antenna according to the present invention,
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y109& ()-'1090& ()-4tvki K-9" 1090& ()- n'10%& ()-&& 10%& ()-&

1090°&' () - f 109 &héadier 18VFEpIEsehBOUT &hatpchBisiic Kragh of the retum loss of the

3' 1099 T& ()-:s1109%& ()-sf/10%& () -
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109%& F; 40%
1% ()i 001 (e AR ik (e BocktWichlon. RGHE 20is @smitPelhiraph

109& () - yM 109%¢ (s impEdEnde). 1P FidiERSK efért A fumeral “a” represents a Smith chart

graph of the conventional antenna, and “b” represents a smith chart graph of the
antenna acco'rding fo the present invention. Figure 23 is a characteristic graph of
the standing wave ratio. In Figure 23, reference character “a” represents a

20 characteristic graph of the standing wave ratio of the conventional antenna, and
“b” represents a characteristic graph of the standing wave ratio of the antenna
according to the present invention.

Figure 24 is a graph of the emission pattern of a high frequency of 836MHz.
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15
In Figure 24, reference character “a” represents an emission pattern graph of the
conventional antenna, and “b” represents an emission pattern graph of the

antenna accotding to the present invention.
Here, in the conventional antenna, the maximum emission value was —
5 49.35dB at an angle of 45.06°, and in the antenna according to the present
invention, the maximum emission value was —49.22dB at an angle of 47.00°.
Figure 25 is a graph of the emission pattern of a high frequency of 881MHz.
In Figure 25, reference character “a” represents an emission pattern graph of the

conventional antenna, and “b” represents an emission pattern graph of the

10 antenna according to the present invention.

Here, in the conventional antenna, the maximum emission value was —
45.61dB at an angle of 68.00°. In the antenna according to the present invention,
the maximum emission value was —46.49dB at an angle of 67.00°.

According to the fourth test result, as shown in Figure 21, the antenna

15 according to the present invention has a lower retum loss with respect to the high
frequency signais of 824MHz, 849MHz, 869MHz and 894MHz compared to the
conventional antenna. As shown in Figure 22, in the antenna according to the
present invention, the impedance is similar to the reference value of 50Q
éompared to the conventional antenna. As shown in Figure 23, the standing wave

20 ratio is low and has a certain bandwidth wider than that of the conventional

antenna. As shown in Figures 24 and 25, the antenna according to the present

invention emits high frequency signals of 836MHz and 881MHz in the entire
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In Figure 24, reference character “a” represents an emission pattern graph of the
conventional antenna, and “b” represents an emission pattern graph of the
antenna according to the present invention.
Here, in the conventional antenna, the maximum emission value was —
5 49.35dB at an angle of 45.06°, and in the antenna according to the present
invention, the maximum emission value was —49.22dB at an angle of 47.00°.
Figure 25 is a graph of the emission pattern of a high frequency of 88 1MHz.
In Figure 25, reference character “a” represents an emission pattemn graph of the
conventional antenna, and “b” represents an emission pattern graph of the
10 antenna according to the present invention.
Here, in the conventional antenna, the maximum emission value was —
46 .61dB at an angle of 68.00°. In the antenna according to the present invention,
the maximum emission value was —46.49dB at an angle of 67.00°.
According to the fourth test result, as shown in Figure 21, the antenna
15 according to the present invention has a lower retumn loss with réspect to the high
frequency signals of 824MHz, 849MHz, 869MHz and 894MHz compared to the
conventional antenna. As shown in Figure 22, in the antenna according to the
present invention, the impedance is similar to the reference value of 50Q
compared to the conventional antenna. As shown in Figure 23, the standing wave
20 ratio is low and has a certain bandwidth wider than that of the conventional

antenna. As shown in Figures 24 and 25, the antenna according to the present

invention emits high frequency signals of 836MHz and 881MHz in the entire
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directions more intensively compared to the conventional antenna.

Figures 26 through 30 are graphs of the fifth test result. The results of
Figures 26 through 28 are obtained in such a manner that the antenna is engaged
to the body 10 of the mobile communication system, and the rod antenna is

5 extracted, and the body 10 of the mobile communication system is moved near
the right ear of the user. The results of Figures 29 and 30 are obtained in such a
manner that the antenna is engaged to the body 10 of the mobile communication
system, and the rod antenna is extracted, and the body 10 of the mobile
communication system is moved near the right ear of the test doli formed in the

10 same shape as a head of a human.

Here, Figure 26 is a characteristic graph of the return {oss. In Figure 26,
reference character “a” represents a characteristic graph of the return loss of the
conventional antenna and “b” represents a characteristic graph of the retum loss
of the antenna according o the present invention. Figure 27 is a Smith chart graph

15 of the impedance. In Figure 27, reference character “a” represents a Smith chart
graph of the conventional antenna, and “b” represents a Smith chart graph of the
antenna according to the present invention. Figure 28 is a characteristic graph of
the standing wave ratio. In Figure 28, reference character “a” represents a
characteristic graph of the standing wave ratio of the conventional antenna, and -

20 “b” represents a characteristic graph of the standing wave ratio of the antenna

according to'the present invention.

in Figures 21 through 23, the positions 1 through 4 of the points A and/or
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V represent the test values of 824MHz, 849MHz, 869MHz and 894MHz.

Figure 29 is a graph of an emission pattern of a high frequency of 836 MHz.
In Figure 19, reference character “a” represents an emission pattemn graph of the
conventional antenna, and “b” represents an emission pattemn graph of the

5 antenna according to the present invention.

Here, in the conventional antenna, the maximum emission value was -
47.18dB at an angle of 60.00°, and in the antenna according to the present
invention, the maximum emission value was —47.12dB at an angle of 60.00°.

Figure 30 is a graph of the emission pattern at a high frequency of 881MHz.

10 In Figure 30, reference numeral “a” represents an emission pattern graph of the
conventional antenna, and “b” represents an emission pattern graph of the
present invention,

According to the fifth test result, as shown in Figure 26, in the present
invention, the return loss is small compared to the conventional art with respect

15 1o the high frequency signals of 824MHz, 849MHz, 869MHz and 894MHz. As
shown in Fagqre 27, the antenna according to the present invention has an
impedance similar to the reference value of 50Q compared to the conventional
antenna, and as shown in Figure 28, the standing wave ratic is iow and has a
certain bandwidth wider than that of the conventional antenna. In addition, as

20  shown in Figure 836, ‘the antenna according to the present invention has a more

intensive emission with respect to the high frequencies of 836MHz and 881MHz

in the entire directions.
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width, so that the thusly fabricated wire is wound by a certain number of turns,
whereby it is possible to decrease the return loss, and the bandwidth of the high
5 frequency is increased. In the present invention, it is possible to prevent any
effects of the communication quality even when there is a certain variation
because the mobile communication system body is touched by a hand of a human
during the communication, and the communication quality is enhanced. In
addition, it is possible to simply fabricate the antenna, and the productivity is
10 increased.

As the present invention may be embodied in several forms without
departing from the spirit or essential characteristics thereof, it should also be
understood that the above-described embodiments are not limited by any of the
details of the foregoing description, unless otherwise specified, but rather should -

15 be construed broadly within its spirit and scope as defined in the appended claims,
and therefore all changes and modifications that fall within the meets and bounds
of the claims, or equivalences of such meets and bounds are therefore intended

to be embraced by the appended claims.
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having a wire of a certain length are integrally provided, and when the rod antenna
5 is retracted, the helical antenna is operated, and when the rod antenna is
extracted, the rod antenna and the helical antenna are connected in parallel, an
antenna for a mobile communicatioﬁ system, comprising:
a spring of the helical antenna is formed in such a manner that a wire
having a certain diameter is pressed for thereby forming a plate shaped wire
10  having a certain width, and the plate shaped wire having a certain width is wound

by a certain number of tums.

2. An antenna fabrication method of a mobile communication system,
comprising the steps of:

15 a first step for pressing a wire having a certain diameter, forming a plate
shaped wire having a certain width, winding the plate shaped wire having a certain
width by a certain number of turns and forming a spring of a helical antenna;

a second step for inserting and soldering an upper end of a metalrod to a
lower portion of the spring formed of a plate shaped wire and fixing the same;

20 a third step for insert-molding a pipe in such a manner that a certain space
is formed in the center portion in the spring and metal rod fixed in the second step
and inserting a bobbin of the pipe; and

a fourth step for inserting a + cutting portion to a lower portion of the metal
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