; NCe3e/, <.j @VvT")#WO 02/ 25772 DUAL BAND ANTENNA , BACKGROUND OF THE
INVENTION 5 1. Field of the Invention PCI/KROO/ 01064 The present inventi_
relates to an enna for a portable w reless device, andyifl, incul ar
a dual béﬁﬂogﬁgﬂ%na for a portable wrel ess device which %gﬂkggpgwﬁgably
used for a cellular phone and a pgnsANEANDRANTENNA on servi ces(PCS) phone,
by inproving a spring structure of a helical antenna to have a dual
bandw dt h of 900MHz of the cellular phone and 1900MHz of the PCS phone. 2.
Description of the Background Art In general, a wireless device enpl oys an
antenna to performwreless nodulating unit to the antenna, thereby
transmtting it to the air, and receives an electric wave transmtted from
the air thBAGRGROUNBIRHTEHE INVENTEINt 0 i nprove the transmni ssion and
reception properties of the antenna, it , comunication. 15 The w reless
device applies a high frequency signal outputted froma is necessary to
mat ch an i npedance of the antenna with an inpedance of a transmtting
WO 02/ 25772 PCT/ KROO/ 01064 or receiving device according to the frequency
to be transmtted or receiv and.to reduce a | oss by preventing
unnecessary radi tion.?W§%°§ﬁ?éWﬁﬁu?% integrated in structure. Wen
received, the antenna is operated as a helical antenna, and when extended,
it is operated asp rﬂr&gnﬂﬁ{/&@ﬁﬂrelﬁe; Carfit &} 301 fﬁér’t%%swﬁelgéé":de’bfc'e,narﬁﬂﬁ' ng
inits |ower end portiron to I nprove e recelving property. Figure 1
illustrates an antenna for a general w reless device, including a main body
10 and an ankedund t8 duak Qand BReAN RANEpdHEble WieleQ @ videSwhichdahaRMuRaBlY f Or
extending or receiving the 1o antenna; an insulating unit 22; a helical
antenna 23 being connected to the nmain body 10

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 an 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 the air through the antenna.

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

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

t he ant egvrl?%y)ﬁ% extending the antenna. Figure 2 illustrag@sgkbfoilpgai 1 t-in

spring 2 € helical antenna and a netal rod 15 26 connected to the
spring 25. dpn@edivide RMEe UecdldtgSHY ih@gfr&q'ﬁeh%r teentaashiaed dri peeslvéda)tadtioe
nmetal rod 26 by a tightness work. Figure 3(A) shows a Smth chart in
900MHz, and Figure 3(B) shows a standing wave ratio in 900MHz. In the

Fi gures 3( Apdwed 18¢{sB)y, preveatiug nhnecassagnddibtbon.zont al | i nes 2 WO 02/ 2a772
PCT/ KROO/ 01064 represent the magnitude of deci bel (DB) and frequency,
respectively. Figure 4(A} and Figure 4(B) respectively show a Smth chart
and a standing antenng i integBOBNRLstrucaree When geeedved) e aatenpais opertsshasnce
does not take place at all in 1900MHz. 5 Figure 5 shows radiation patterns
in 900MHz and 1900MHz. Al denotes the radiation pattern in 900MHda and A2
denot es t he? heligrl-antenna,andveien extendeh gnpppeseied anp sLantenis. has a snal | er

radi ati on value than Al. Accordingly, in the conventional wreless devices,
the cel lul ar phong enpl oys the antenna of. the.band of 900 and t he .PCS
phone erfpl oys. t hel MR (BFG3ich B SRS ) BOGUFE codrBarton i BRRrRys thene
antennas of different frequency bands nust be used according to the kind of
the wirele i UWVARY OF THE | NVENTION I's Therefore, an object of

t he pr esenf'%f%@é%??@ﬁmis 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 phoigure! NilRkGSEs b aftehLRE 4 fherD VRIS FeVichedclalingd mafn t he
present invention, a dual band antenna for a wireless device wherein a

hel i cal antenna has a built-in spring, 3 WD 112/2S772 PCT/ KROO/ 01064

i ncl udes a lplyi lfgandananehnagnio20.a | ower spring fixed to a netal rod of the
hel i cal antenna

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 Ia 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 inserted 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



at predetermned spring intervals, for transmtting and receiving a
frequency of ' 1900MHz; and an upper spring having narrower spring

i nterval %V(t)g@/ggﬁpe | ower spring, the upper and | ower spripgikReiadepbl e to
transnmt and receive a frequency of 900MHz. 5 BRI EF DESCRI PTI ON OF THE
DRAW NGS Thepresertsthe inaphivieiztofdecibe DB pagiofeubmdyt sispesnstelyst ood with reference
to the acconpanyi ng drawi ngs which are given only by way of illustration
and thus are not 10 Iimtative of the present invention, wherein: Figure 1
illustrates an aftganma(A)oandaFigereet(B) redpeetivelysstaw b Samith-clgput end? aisganding-
structure view illustrating a spring in a general helical antenna; Figure
3(A) shows a Smith chart in 900MHz; Figure 3(B) shows a standi ng-wave ratio
in 900VHz; Wese matipupd 990MHzs Refpering wrligyre dh) resonanco dosspot tikegilace at @B)nshows
a standing-wave ratio in 1900MHz; Figure 5 shows radiation patterns in
900MHz and %3@%\%‘2 Figure 6 is a structure viewillustratng a spring of a
dual band & "m accordance with the present invention; 4 WO

112/ 2S772 PCT/ KROO/ 01064 Figure 7(A) shows a Smith chart in 900MHz in
accordapce with a. firgt adk-nent h nt | -on;, Figur e B)
shows a@standi ng;%l \1;ée§rs£ 8 r?g#g%(%bﬁﬁ{lzerésnﬁa%or aﬁggqﬁ%é%?%&te“ﬁg
enbodi nent of the present invention; 5 Figure 8(A) shows a Smth chart in
1900MHz i n 2GaSidRten th WOOMIE, hid 2o &HIRAI HE Hhdifor PRidh &% ADOOMELEBES ON:
Figure 8(B) shows a standing-wave ratio in 1900MHz 1 nh accordance wth the
first enbodi ment of the present invention; Figure 9 shows radiation
patterns i rph8)NAZ hads sthARR Witiiatioh adeahstance Wi th 1o the first enbodi nent
of the present invention; Figure 10(A) shows a Smith chart in 900MHz in
accordance with a second enbodi nent of the present invention; Figure 10(B)
shows a st andi ng-Awmemlingy,iio therc@DEMitmal wirbso devinese thd tdiluldnephepe enghloys
enbodi nent of the present invention; 15 Figure 11 (A) shows a Smth chart

in 1900MHz jn accordance with the second
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

according to the kind of the wireless devices.

SUMMARY OF THE INVENTION

15 Therefore, 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.

In order to achieve the above-described object of the present invention, a dual

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



enbodi nent of the present invention; Figure i 1 (B) shows a standi ng-wave
ratio in 1900MHz in accordance with the second enbodi nent of the present

i nventiory, Fi 12 shows radiation patterns in 900M+iz a%(gﬁ,%a in
accordanc O@/%\%@ 02/ 25772 _ _ _ %%1064
Wi th the S%ﬁr&ssgﬁ% baRistifg of: REoREESRME fixed e0hintstal rbd KR heBtanthans a

Smith chart in 90 in accordance with a third enbodi nent of the present
invention; Figure 13 (B) shows a standi ng-wave ratio in 900MHz in

accor dance awigrédetdimiredt bpring éntbodisiebt tednsinitdng r @gle méceiving rd ifoaquertdygof e

| 4(A) shows a Smith chart in 1900MHz in accordance wth the third

enbodi rent of the present invention; Figure 14(B) shows a standi ng-wave
ratio in 19600Mklzj sndagrcuppbaspengvhaving harowénr prisghudivatsrthan thet lowvep springnt
invention; 1o Figure 1 S shows radiation patterns in 900MHz and 1900MHz in
accordance wth the third enbodi nent of the present invention; and Figure
16 shows athedipsr suddawersniings being pkle tapesmivandagesivg  fegnange of P00MHznd
second enbodi nents of the present invention. 1s DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS A dual band antenna in accordance with preferable
enbodi ménts of the present r invention will now be described in detail with
reference to the acconpanying drawings. Figure 6 is a structure view
illustrati @gu;gg thﬁ% enna. The 6 WO 02/ 25772

PCT/ KROO/O?%%%:F%#’ ng Oﬂgﬁgﬁ@dD% a metal rod 26. Its loner spring 31
has sufficient intervals to transmt and receive a frequency of 1900MHz,
and its upper spring 32 has narrower intervals than the | ower spring 31.
Therefore, the whole spring 30 can transmt and receive a frequency of
900MHz. The operation of the dual band antenna of the present invention

wi Il now be expl dhegstesefs imtentisi rvitl ebbcbime Fbegter @indersioadt With biefekdnct nosthei ng

30 of the antenna, the | ower
accompanying drawings which are given only by way of illustration and thus are not

10 limitativé 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 900MHz,

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,



spring 31 has wider intervals than the upper spring 32 connected to the
| ower spring 31. Accordingly, when a PCS phone of 1900MHz is used, a

frequencyyisyllsaasm tted to and received through the |ower [ . In
addi tion, 'en "a cel | ul ar phone of 900MHz is used, the m&@ﬂf’%‘ﬂ&’ﬁg‘of t he

spring(30) is utiFigaed7{s) shans@ SmaAdcHaeC & f lgures./ and
8 show t he resul tsggf aé f)i rst enbodi mentaﬁ((;]‘?rl Pﬁg&g%eé%ﬁétwﬁg%cﬁt%%gﬁ&re 7
shows a Smith chart and a standi ng-wave ratio in 900MHz. Figure 8 shows a
15 Smit h chembodimentaofshaprdianginvantsor; ati o i n 1900MHz. Figure 9 shows
radi ation patterns in accordance with the first enbodi mrent of the present
_invention. Here, B 1 denotes the radiation pattern in 900MHz and B2 denotes
the r radiation pHB¥EKB) shorgGEoIaRdingFyaveaxtol @QOMHZ it apoaient with 4k f7gdB i n
the azimuth of 85.00, and B2 represents -50.83dB in the azimuth of-129.00.
7 WO U2/ 2357g2.PCT/ %01064 Figures 10 to 12 relate to a second
embodi ment BF chge'ﬁr LURTCSERY WINERM, A full length of the first enmbodi ment
is adjusted to a CDVA length. Figures 10 and 11 show the results of the
second odi mentg:of t present .inyention. Figure 10 shows a Smith chart
and a stefgtr)ldi ng-wali/lg'fere a%@g ™8 5o t\ﬁ ala&u%lgo HBviscerdanget with e tfirsind a
st andi ng-wave ratio in 1900MHz. Figure 12 shows radiation patterns in
accordance ghidiih i.ent of the present invention. Here, Cl
denotes the radi a?Iiﬁgz p tseegigpl?%&g%OM—l?. and C2 denotes the radiation
pattern in 1900MHz. For exanple, Cl represents 45.83dB in the azinmuth
of -89. 00, and C2 K sBowPH sBRGBo Q7 .44 to Figures 13
to 15 relates to aggﬁﬁgmenbodi nﬁ%ﬁgfﬁﬁgﬁéfgeﬁa%%%éﬁ#g%@m&g ke red
with the second enbodinent, a line dianeter of the spring 30 is changed
from (err) dfirat ¢mbqdimedt®fBhe mastnnimventiony di amet er thereof is changed from
c5.3 to cp6.3. Figures 13 and 14 show the results of the third enbodi nent
of the present inyvention. Figure 13 shows a Smith chart and a standi ng-wave
ratio in 900MHz. HigwaPeshews raiatioovpstiernsin 200MHamnd 4000MESA BEHORGMARWEAT at | O
in 1900MHz. Figure 15 shows radiation patterns in accordance with the third
enbodi ngnt th t he Erﬁsentetietnventi on. Here, D 1 denotes the radiation
pattern in DML MRRGMSS! ofcthe Pessent pventien; at i on pattern in 1900MHz. For
exanple, D1 represents -45.81 dB in the azimuth of-9l.00, and D2

represents -350. 7%rbﬂ0‘(ﬂf sﬁcﬂs@%"mi% c a:;"t9 ix? 8001\8/1Hz 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) show§ 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



WO 02/ 25772 PCT/ KROO/ 01064 Figure 16 shows a conparison result of the

radi ation pattern in the first enbodi nent(-45. 83 dB in the azinuth of -89)

and the second_enbodi nent (-45 88dB in the azinuth of -87.&@9/“@(}1&3 scussed
e

. L ; 4o o . {
earlier, YO8 KW &ent invention inproves the spring structure o 5

helical anygfhnRe REodd\@ndddiBbRST kbRt indbslidnhus the | ower spring can
transmt and receive the frequency of 1900MHz that is the frequency band of

t he PCS phone, and the upper and |lower springs can transmt and receive the
frequency of 900Mgard h3¢A)i showwiea fmichiehay ib000MHz tiheacc@ldhndeawithhomigrd As a
result, the dual band antenna of the present invention can be enpl oyed for
the cellular phone and the PCS phone. 9 WO 02/ 25772 What is clainmed is:
PCT/ KROO/ 0 ¢déddifnentrofdha prebent dhvantianna for a wirel ess device wherein a
helical antenna ' has a built-in spring, conprising: 5 a spring including a
| ower spring fixed to a netal rod of the helical antenna at predeterm ned
spring i nterval sFigney 13(BasBowws etstangingnvavecadp vi $§OMH7 warspripness with dbaviz ;
and an upper spring- having narrower spring intervals than the | ower
spring, .the.u r and | r sprjngs being able to transmt and receive a
frequency g‘?‘“@%@m@."e@ég%w I‘H’E}gﬁ’m’ﬁﬁnd antenna according to claim 1,
wherein the spring is rolled to have a line dianmeter of (err)0.4, and an
outer diameter of; the Ri I ) o a a .
according to cl aliulrfﬁh% IL\?\sit%Qr%g‘ﬁ)stsahgﬁg érc?'%lg 1{1?9?@_101?{(#1{16%5(;? gd&ﬂ%evgﬁtg%?rglgrd

di aneter of (err)0.5, and an outer dianmeter of the spring is (err)6.3. 10

CACAT, LA AchbBdinyEnt Oﬁge#&e,ﬁ%v—e&\{g;{%SGZ{ upkfa\ W ca] ca] ca] ca] ca] cal] ca] cRa]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c¥a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ¢
al&wkJ a  %b6(|

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
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_ 10%

&10%H! (§)1 ST ) - s1 100448 () -1 1094 () - WEdEMbO@ @L0%@ ! ! 109448 () -
Ly#10%48" () - 10%48' () - 10%4&' () - @10%4& ()- 10%& ()-J a

YSdENbC@ @QO%D , Ad Aidsateti-iv/ Flé&% ih hd@®ilt-in spring 30 of the antenna, the lower

1094& () -fy) &10%H& () - &910%H&" () - #s110%44&' () - 56(XxnmbC@ @ 0% : ! 10%a&' () 10H
10H 10H3; " 10%4& () - @s! 10%4& () -y4: 10%4& () - 2MLO%' () -M | d
aBmbC@ @OQ@fg!Bﬂﬂﬁf@didér-i@ﬂv@l&@ar(the upPEy@Eiifg 32 corndCe® Bkhe Jower spring 31.
910%@ () -, Z10%a& () -
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, B1 denotes the radiation pattern in 900MHz and B2 denotes the

radiation pattern in 1900MHz. For example, B1 represents —45.77dB in the azimuth of —

85.00, and B2 represents —50.83dB in the azimuth of ~129.00.
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5 11 shows a Smith chart and a standing-wave ratio in 1900MHz.

Figure 12 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 from
(0.4 to @0 5, and an outer diameter thereof is changed from ¢5.3 to 96.3.

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 1900MHz.

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

of -91.00, and D2 represents —50.73dB in the azimuth of 139.00.
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110% & () -

the azimuth of --87.00).

As discussed earlier, the present invention improves the spring structure of the

5  helical antenna of the wireless device, and thus the lower spring can transmit and receive
the frequency of 1900MHz that is the frequency 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.
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and
an upper spring having narrower spring intervals than the lower spring, the
upper and lower springs 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.



