WO 02/ 25772 PCT/ KROO/ 01064 DUAL BAND ANTENNA BACKGROUND OF THE | NVENTI ON

5 1. Field of the Invention The present invention relates to an antenna for
a portabiwow/eiess device, and in particular to a dual bpangranmv®aha for a
portable wrel ess device which can _be suitabl used for a cellular phone
and as personal conmunication ser -%ﬁ @?Uby i nproving a spring
structure of a helical antenna to have a dual bandw dth of 900MHz of 10
the cel lular phone and 1900MHz of the PCS phone. 2. Description of the
Background Art In general, a wireless device enploys an antenna to perform
w rel ess comunication. 15 The wi rel ess device applies a high frequency

signal out BdRdrTAM OF TRENIENSGI L Lo the antenna thereby
transmitting 1t 'to the air, and receives an electric wave transmtted from

the air through the antenna. In order to inprove the transm ssion and
reception properties of the antenna, it is necessary to match an inpedance
of the antenna with an inpedance of a transmtting WO 02/ 25772

PCT/ KROO/ 01064 or receiving device according to the frequency to be

transm sted or récei veBieldofthé Invention

The present invention relates to an antenna for a portable wireless device, and in
particular to a dual band antenna for a portable Wireles§ device which can be suitably
used for a cellular phone and a: personal communication services(PCS) phone, by
improving a spring structure of a helical antenna to have a dual bandwidth of 900MHz of

10 the cellular phone and 1900MHz of the PCS phone.

2. Description of the Background Art
In general, a wireless device employs ap antenna to perform wireless
communication.

15 The wireless device applies a high frequency signal outputted from a
modulating unit to the antenna, thereby transmitting it to the air, and receives an electric
wave transmitted from ;che air through the antenna.

In order to improve the transmission and reception prépenieé of the antenna, it

is necessary to match an impedance of the antenna with an impedance of a transmitting



reduce a | oss by preventing unnecessary radiation. The antenna is
integrated in structure. Wen received, the antenna is operated as a

hel i cal amoemmsz;2 and when extended, it is operated as a rpdr/amoennss 5 The
antenna includes a built-in spring in its |ower end portion to inprove the
recei ving TOSETYARS Gevissrascarding testheafrequengy i berffmsmitedaonyeaseivad, wid &l ess
device, including a main body 10 and an antenna unit 20. The antenna unit
20, consists,of agl handl e 21%_ for extendi gg .0r receiving the 10 antenna; an
i nsul at i ng "G Q?ng'lﬁgﬁ 198 UORGSETRY 89758 ng connected to the main body
10 to be operated when receiving the antenna, and having a built-in spring

25; and a rod ang 4. C e | ical. ant.enna 23.t0 b
operated as the anlf;e;b%ﬂeg%a Sglﬁ{kgga%cg%&hﬁ%&"ﬁéﬁ%r?trg%ﬁ‘ée%’ f._}}e 15 ?qelrjag?q 4t es
the built-in spring 25 in the helical antenna and a netal rod 15 26

connect ed thdlidsl HnnBhndIvheMRrUEE €9 Sp@hteliRg 2 304 htga® i S inserted and
fixed into the netal rod 26 by a tightness work. Figure 3(A) shows a Smith

chart in 900MHz, and Figure 3(B) shows a standing- wave ratio in 900MHz. In
the Figures 3(A) Hwrcanddrdh indldesvebiiltcalspangl ih s 1Gwet @ld pdriiés to &nprove the

_receiving property.
Figure 1 illustrates an antenna for a general wireless device, including a main
body 10 and an antenna unit 20.
The antenna unit 20 consists of a handle 21 for extending or receiving the
10 antenna; an insulating unit 22; a helical antenna 23 being connected to the main body 10
to be operated when receiving the antenna, and having 'a built-in spring 25; and a rod
antenna 24 connected to the helical antenna 23 to be operated as the antenna when
extending the antenna.
Figure 2 illustrates the built-in spring 25 in the helical antenna and a metal rod
15 26 connected to the spring 25.
One-side end of the spring 25 is inserteci and fixed into the metal rod 26 by a

tightness work.

-

Figure 3(A) shows a Smith chart in 900MHz, and Figure 3(B) shows a standing-

© wave ratio in 900MHz. In the Figures 3(A) and 3(B), the vertical and horizontal lines



WO 02/ 25772 PCT/ KROO/ 01064 represent the nmagnitude of decibel (DB) and
frequency, respectively. Figure 4(A) and Figure 4(B) respectively show a
Sm th chavo oasd7a standing- wave ratio in 1900MHz. Ref err PAQyKROO/FHOGUr €

4(B), resonance does not take place at all in 1900MHz. 5 Figure 5 shows
radi ati on PRYEER emg@@éwrzfdsﬁg&@ébbm%ewnfa@ﬁépwvswe radi ation pattern

in 900MHz and A2 denotes the radiation pattern in 1900MHz( PCS phone). A2
has a smaller radiati val t ha | . Accordingly,.in the conventi onal
wirel ess devi ces?lgflﬁeeg@l ?‘lﬁiiuﬁlguﬁ?h%ﬁﬁ TETRSHL Slfqgf%%asﬁ‘ghﬁgarﬁﬁn‘?ﬁe“%‘éimﬁ'of
900MHz and the PCS phone enpl oys the antenna of the band 10 of 1900MHz. -

That is to a -qi f f t S e used
accordi ng F%@%{Flagogﬁr%gagl?ﬁt}hge%hrl% %s@éﬁgﬂ]yég&'@%g@]gé t%\eél?%\?é I'BN 15
Therefore, an object of the present invention is to provide a dual band
antenna whpedMERN be used in 900MHz, a frequency band of a cellular phone,
and 1900Hz, a frequency band of a PCS phone. In order to achieve the
above-descri bed object of the present invention, a dual band antenna for a

wirel es§ devi ce Wparebnshawhehdistidn pateemsnm Y000z hud | 1000MIEBPIAINGenot& the
radiation pattern in 900MHz and A2 denotes the radiation pattern in 1900MHz(PCS
phone). A2 has a smaller radiation value than Al.
Accordingly, in the conventional wireless devices, the cellular phone employs
the antenna of the band of 900MHz and the PCS phone employs the antenna of the band
10 of 1900MHz. That is to say, the antennas of different frequency bands must be used

accqrding to the kind of the Wireless. devices.
SUMMARY OF THE INVENTION

15 iherefore, an object of the present invention is to provide a dual band antenna
which can be used in 900MHz, a frequency band of a cellular phone, and 1900MHz, a
frequency band of a PCS phone.

Inr order to achieve the aSove-described object of the present invention, a dual

band antenna for a wireless device wherein a helical antenna has a built-in spring,



WO 02/ 25772 PCT/ KROO/ 01064 includes a spring consisting of a |ower spring
fixed to a netal rod of the helical antenna at predeterm ned spring

i nterval syobmes7vz ansmitting and receiving a frequency of PACDBBRMAI6ENd an
upper spring. havi ng narrower sgri ng intervals than the | ower spring, the

upper and H&Hisies & sphingyeonsisting ok 1 lewesring s to arpetalaediof shehelic 9 of
900MHz. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention wl|

ar e given BnieB by domrla JubRal R artImMice 6 AREOHD § i MARDUtol

t he present invention, wherein: Figure 1 illustrates an antenna for a

e gener ot Ray7cal P b 3Hick fliBe RaghEUCphE ifeRit it e BilebSuhtly "
Figure 3(B) shows a standing-wave ratio in 900WMHz; 15 Figure 4(A) shows a

Sm t h char thel uppdO8faNbFer SrBiEs Beift§ B)le 30 Q%A SldBRedida WRYSercRbF 90dNIEE200M-z;
Figure 5 shows radi ation patterns in 900MHz and 1900MHz; Figure 6 is a

structure view illustrating a spring of a dual band antenna in accordance
with the present invention;

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 not

10 limitative of the present invention, wherein:

Figure 1 illustrates an antenna for a general wireless device;

Figure 2 is a structure view illustrating a spring in a general helical antenna;

Figure 3(A) shows a Smith chart in 900MHz;

Figure 3(B) shows a standing-wave ratio in 9OOMHz;
15 Figure 4(A) shows a Smith chart in 1900MHz;

Figure 4(B) shows a standing-wave ratio in 1900MHz;

Figure 5 shows radiation patterns in 900MHz and 1900MHz;

Figure 6 is a structure view illustrating a spring of a dual band antenna in.

accordance with the present invention;



4 WD 02/ 25772 PCT/ KROO/ 01064 Figure 7(A) shows a Smith chart in 900MHz in
accordance with a first enbodi nent of the present invention; Figure 7(B)

shows a swa@nz23tgez wave ratio in 900MHz in accordance w th POBRKRO6/E8t064

enbodi ment of th? present invention; 5 Figure 8(A) shows a Smith chart in

1900MHz. in accorfH¥Ree (M thovper fimith chertisdp ofn peperdanes emith i niesit i on;
Figure 8(B) shows a standing-wave ratio in 1900MHz in accordance wth the

first enbodi t 0 he present i.nvention; Figure 9 shows radiation
patterns ir?mggg‘w[%t&efg‘?ﬁqunﬂo’é’ccor dance with 10 the first enbodi ment
of the present invention; Figure 10(A) shows a Smith chart in 900MHz in

d ith g ' . ' t.ion; .Fi 10(B
Chove . Standi ng® lewe AT ST Roalut e B BERARAL W RTERE AR

enbodi nent of the present invention; 15 Figure 11(A) shows a Smth chart in

1900MHz i nembodintdansethbiptdledihfvengiopnd enbodi ment of the present invention;
Figure 11(B) shows a standing-wave ratio in 1900MHz in accordance with the

5 Figure 8(A) shows a Smith chart in 1900MHz in accordance with the first
embodiment of the present invention;
Figure 8(B) shows a standing-wave ratio in 1900MHz in accordance with the

first embodiment of the present invention;

Figure 9 shows radiation patterns in 900MHz and 1900MHz in accordance with

10 the first embodiment of the present invention;
Figure 10(A) shows a Smith chart in 900MHz in accordance with a second
| embodiment of the present invention;
Figure 10(B) shows a standing-wave ratio in 900MHz in accordance with the
second embodiment of the present invention;
15 Figure 11(A) shows a Smith chart in 1900MHz in accordance with the second

embodiment of the present invention;

Figure 11(B) shows- a standing-wave ratio in 1900MHz in accordance with the

second embodiment of the present invention;

Figure 12 shows radiation patterns in 900MHz and 1900MHz in accordance



second enbodi nent of the present invention; Figure 12 shows radiation
patterns in 900MHz and 1900MHz in accordance 5 WD 02/25772 PCT/ KROO/ 01064
wi t h t he weowext7enbodi nent of the present invention; Fi guPeT/KR#D106h1iows a

Smith chart .in 900 i ccor ce with a third enbodiment of the present
i nvention; V& dﬁ??c%ﬁ?&ﬁ%\?@ Og%g?%rﬁﬁqnﬁﬁlvﬁﬁtw;rati o in 900MHz in accordance
with the 5 third enbodi nent of the present invention; Figure 14(A) shows a

resent nvent i oot g 508 £ T U bt PR RibstokkS |«
accordance with the third enbodi nent of the present invention; 10 Figure

15 shows r gglhadiel HBht §rebsnt ifved 3z and 1900MHz in accordance wth the
third enbodi menlt of thes%r esénte ?%VMenti on; and Figure 16 shows a conpari son

result of the radiation pattern in the first and second enbodi nents of the

present inventi ORigudd13B) Ahbwd s REREREVAFNaED il HoOPREF ERREB ENEANNERTS A
dual band antenna in accordance with preferable enbodi nents of the present
5  third embodiment of the present invention;
Figure 14(A) shows a Smith chart in 1900MHz in accordance with the third
embodiment of the present invention;
Figure 14(B) shows a standing-wave ratio in 1900MHz in accordance with the
third embodiment of the present invention;
10 Figure 15 shows radiation patterns in 900MHz and 1900MHz in accordance

with the third embodiment of the present invention; and

Figure 16 shows a comparison result of the radiation pattern in the first and

second embodiments of the present invention.
15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A dual band antenna in accordance with preferable embodiments of the present
invention will now be described in detail with reference to the accompanying drawings.

Figure 6 is a structure view illustrating a spring of the dual band antenna. The



invention will now be described in detail with reference to the
acconpanying drawings. Figure 6 is a structure view illustrating a spring
of the duwved obarck antenna. The 6 WD 02/ 25772 PCT/ KROO/ 0106BCT/&m00/019680 i S
fixed to a neta i 31 has suff|C|ent intervals to

% Its Iﬁigwer Spr.i
transmt affee %I1§/ Xﬁ 1P iy e y OB 261 It I SEHES 3t shagpyyélicien; infrgvals thas

narrower intervals than the | ower spring 31 Therefore, the whole spring

dual - band Sl AGredRE Keadsneh TRVEREVIR 90 1 Boped PPt o cncrroner

illustrated in Figure 6, |nthe built-in spring 30 of the antenna, the

lower  sprimgval thas e fefer! dSPInl %‘éql Thbfifdte! @ %ﬁ&@rspr;lpé '13@88 tr%’éﬁﬂ?%gd ;O

the lower spring 31. Accor when a P one 'S use
frequency is transmtted 10 and recei ved through the I ower spring 31. In
addi tion, wheivea fegliéndyaf opbeme. of 900MHz is used, the whole I ength of the
spring(30) is utilized to transmt and receive the frequency. Figures 7 and
8 show the results of a first enbodi nent of the present invention. Figure
7 showsSa Snith Thapperatich af dteaddil bgndvantennadf thel preSMO Rstentiokivgll v bs hows
a 15 Smth chart and a $standi ng-wave ratio in 1900MHz.

explained.
As illustrated in Figure 6, in the built-in spring 30 of the antenna, the lower
spring 31 has wider intervals than the upper spring 32 connected to the lower spring 31.
Accordingly, when a PCS phone of 1900MHz is used, a frequency is transmitted
10 and received through the lower spring 31.
In addition, when a cellular phone of 900MHz is used, the whole length of the
spring(30) is utilized to transmit and receive the frequency.
Figures 7 and 8 show the results of a first embodiment of the present invention.
Figure 7 shows a Smith chart and a standing-wave ratio in 900MHz. Figure‘8 shows a
15 Smith chart and a standing-wave ratio in 1900MHz.
Figure 9 shows radiation patterns in accordance with the first embodiment of the
present invention. Here, Bl _dehotes the radiation pattern in 900MHz and B2 denotes the
radiation pattern in 1900MHz. For example, B1 represents —45.77dB in the azirﬁuth of -

85.00, and B2 represents —50.83dB in the azimuth of ~129.00.



Figure 9 shows radiation patterns in accordance with the first enbodi nment
of the present invention. Here, B 1 denotes the radiation pattern in
900VHz amdo B223tenot es the radiation .pattern i n 1900VHz. PEDKREXENUpS €, B 1

represents -45.7ZdB in th zimuth of -.,85 0 apd.B2 represents -50,83 d
in the azinuth o lg}liefgl.oot@.en?r% %92‘? 605G € 6%66’&653151 @v?rggonlg f“ﬁ

relate to a second enbodi nent of the present i nvent| on. A full length of
the first i Qg)%(l% Fl gures 10 and 11 show
t he resul tgg{%ﬁp‘% eglisireg(t:gnggli ngr?e S{j‘edf ﬁﬁ%&grg}{' i nvention. Figure 10

shows a Smth chart and a standi ng-wave ratio in 900MHz. Figure 5 11 shows

a Smith chart angigarat ANGhdq1 WAYS thélrdsits _r OGR4 eﬁiba&irn?en%%f%ﬂ@ﬁﬁesem
radi ation patterns in accordance with the second enbodi nent of e present

invention. Here, C denotes the radiation pattern in 900MHz and C2 denotes
t he radi at iimn’pkat. thegure il0 shOQH WtSmit-cliarexal® bandifl-wa®p rafeit OOME2z SBgdikel N
the azinmuth of -89.00, and C2 represents -50.69dB in the azimuth of 44.00.
10 Figures 13 to 15 relates to a third enbodi nent of the present invention.
As conpar dd skpwhe Smithshersaed 2 stondingrave ratid ind@0MEket er of the spring 30
is changed from (p0.4 to g 0.5, and an outer dianeter thereof is changed

from(P5.3 to (P6.3. Figures 13 and 14 show the results of the third
enbodi nent of th lgb‘Feeé% Shows radiation patterns in accordance with the second embodiment

of the present invention. Here, C1 denotes the radiation pattern in 900MHz and C2
denotes the radiation pattern in 1900MHz. For example, C1 represents —45.83dB in the
azimuth of —89.00, and C2 represents ~50.69dB in the azimuth of 44.00.

10 Figures 13 to 15 relates to a third embodiment of the present invention. As
compared with the second embodiment, a line diameter of the spring 30 is changed froﬁ
$0.4 to ¢0.5, and an outer diameter thereof is changed from 95.3 to ¢6.3.

Figures 13 and 14 show the results of the third embodiment of the present
invention. Figure 13 shows a Smith chart and a standing-wave ratio in 900MHz. Figure

15 14 shows a Smith chart'and a standing-wave ratio in lQOOMHz.

Figure 15 shows radiation patterns in accordance with the third embodiment of
the present invention. Here, _Dl denotes the radiation pattern in 900MHz and D2 denotes
the radiation pattern in 1900MHz. For example, D1 represents —45.81dB in the azimuth

0f ~91.00, and D2 represents —50.73dB in the azimuth of 139.00.



invention. Figure 13 shows a Smth chart and a standi ng-wave ratio in
900MHz. Figure 15 14 shows a Smith chart and a standing-wave ratio in
1900MHz. WO gues745 shows radi ation patterns in accordanceP@i/Kirot/tmet hir d
enbodi ment of the present invention. Here, D 1 denotes the radiation
pattern i n 900VHFiguRI 162 shiwyfoeeeompanisor adsudlt pbrihpaudiation ipatter@ooMtbe firgr
exanple, DI represents -45.81 dB in the azimuth of-91.00, and D2
represents -50.73 dB in the azinuth of 139.00. 8 WO 02/25772 PCT/ KR0OO/ 01064
i gur o 16 SHORAMENUaHpRIAES Brihe dtmeth G hb Rt Hieaterdr HRPSEmTI( A5y ot
enbodi nent (-45.83dB in the azinmuth of -89) and the second

enbodi ment (4 ’r§§tﬂ%fi—§7.05£e azimuth of -87.00). As discussed earlier, the
present invention inproves the spring structure of the 5 helical antenna
of the wireless device, and thus the |lower spring can transmt and receive
the frequency of ALQRONE4tDALer! e ?%eﬁtriﬁ%ﬁengng te %Jli]ﬁl RRcRPOBLmeaNd
t he upper and |ower springs Ccan transmt and receive the grequency 0
900MHz that is the frequency band of the cellular phone. As a result, the

dual basd asfieihagenia éfhiBe PiRESHHeviEd) WRDIHUS ﬂaeqea«eb%{ a8%RMshR and P&eive
cel lul ar phone and the PCS phone. 9 WO 02/ 25772 PCT/ KROO/ 01064

the frequency of 1900MHz that is the fréquency band of the PCS phone, and the upper
and lower springs can transmit and receive the frequency of 900MHz that is the

frequency band of the cellular phone. As a result, the dual band antenna of the present

invention can be employed for the cellular phone and the PCS phone.



What is clainmed is: 1. A dual band antenna for a wireless device wherein a
helical antenna has a built-in spring, conprising: 5 a spring including a
| ower spw@mg@2/237%ed to a netal rod of the helical antenna BCT/Kmo@d®ber m ned
spring intervals, for transmtting and receiving a frequency of 1900MHz;

and an uppéyfﬁﬁ%¢ﬁﬁpe hQV|ng narrower spring intervals than the | ower
spring, the upper and | ower springs being able to transmt and receive a
frequency of 900MHz. 10 2. The dual band antenna according to claim1,
wherein the spring is rolled to have a |line diameter of g DOA, and an
outer dianeter of the spring is 95.3. 3. The dual band antenna according to

claim1l, Wnerelnthesrl ed _to, have .a |ine.di ter p0. 5,
and an outer di amat or dlfag %rapt%anz} torgaGWérelei% USvide Wherein a hetical an?enn(a

has a built-in spring, comprising:

5 a spring including a lower spring fixed to a metal rod of the helical antenna at
predetermined spring intervals, for transmitting and receiving a frequency of 1900MHz;
and

an upper spring” having narrower spring interVais than the lower spring, the
upper and lower spﬁngs being able to transmit and receive a frequency of 900MHz.
10
2. The dual band antenna according to claim 1, wherein the spring is

rolled to have a line diameter of 0.4, and an outer diameter of the spring is ¢5.3.

3. The dual band antenna according to claim 1, wherein the spring is

15 rolled to have a line diameter of 0.5, and an outer diameter of the spring is ¢6.3.



