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[ Description ] 

[ Title of Invention l 

A device. for reducing the electromagnetic wave of a mobile 

communication terminal 

· 10 [ Brief Description of Drawings] 

Figure 1.is a longitudinal section showing the composition of a 

conventional antenna. 

15 Figure 2 is a longitudinal section showing the embodiment wherein 

the electromagnetic wave reducing device of the present invention­

is applied to the antenna of a mobile communication terminal 

provided with a whip antenna or helical antenna. 

20 Figure 3a and Fiqure 3.b are enlarged sections showing the extract:· 
' from the electromagnetic wave absorber used on the reducing 

device of the present invention. 

Figure. 4 to Figure 10 are drawings showing the · first· meas';ITe 

25 result under the state that the antenna of the present invention 

30 

I 

and a conventional antennal are installed at ·a CDMA mode mobile 

communication terminal and subsequently, a whip antenna portion 
is inserted, 

Figure 4 is a drawing.showing a reflection loss· graph . 

.Figure 5 is a drawing showing 'a Smith chart measuring impedance .. 

35 Figure 6 is a drawing showing. a standing-wave ratio graph. 

Figure 7 and. Figure 8 are drawings showing ·long-distant 
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electromagnetic wave radial pattern from 824 MHz and 894 MHz. 

F.igure · 9 is. a, dra_ydng. showing short-distant electromagnetic wave 

radiated from a conventional antenna. 

. , Figure ... lo is. a. dra\:[-ing showing short-distant electromagnetic wave 

radiated from the .antenna of the present invent.ion. 

Figures 11 to 17 are drawing~ showing the result of the second 

10 measure under the state that the antenna of the.present invention. 

a~d a.: ~onventi~nal antenna are installed . at the CDMA mode mobile 

communication terminal and a whip antenna is fetched. 

15 

20 

25 

· Figure. 11 is a drawing showing a reflection loss graph, 

Figure 12 is a drawing showing the Smith chart measuring l.mpedance, 

Figure 13 is a drawing showing a standing-wave ratio graph, 

· Figu~~ 14 and Figure 15 are · drawings showing long-distant 

electromagnetic radial pattern from ~24 MHz and 894 MHz, 

Figure 16 isa ·dr.:awing.showing short-distant electromagnetic wave 

radiated from a conventional antenna. 

Figure 17 is a drawing show.ing short-distant electromagnetic 1Nave 

radiated -from the antenna of the present invention. 

Figure 18 to Figure 23 are drawings showing the third measure 

30 result on the .state tha.t the antenna o.f the pres~nt invention and 

a conventional antenna are installed at a ·pcs mode mobile 

communication termi.nal, and a whip antenna is inserted., · 

Figure 18 is a drawing showing a·sm1th chart measuring impedance,· 

35 
.. 

. Figure 19 is a drawing showing a standing-wave '.ratio graph, 
. .._ 

; . 

E;igure .· 20 ·is a drawing showing. long-distant· electromag'netic wave 
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radiation pattern. from. 1.75GHz, 1.78GHz,. 1.84GHz and 1.87.GHz 

radiated from a conventional antenn·a . 

. Figure .. 21 i~ a. drawing showing long-distant electromagnetic wave 
. . 

.5. radiati~:m pattern from· 1~75GHz, · i. 78GHz, 1.84GHz and 1·.87GHz· 

ra~iateq. from the antenna of the prese.nt invention~· 

Figure. 22 is a .drawing showing short-distant electromagnetic wave 

radiated from the antenna of a conventional antenna. 

Figure 23 is a drawing showing short-distant electromagnetic wave 

rad;Lated from the antenna of the present invention .. 

Figure 24 to 'Figure 28 are drawings showing the fourth measure 

15 result on the state that the antenna of the present invention and 

a' conventional antenna are installed at~ the PCS mode mobile 

communication terminal and a whip antenna is fetched. 

Figure 24 is a drawing showing the Smith chart measuring impedance, 

20 

Figure 25 is a drawing showing a standi.ng:...wave rati'o graph, 

Figure 2 6 is a drawing showing distant electron wa~e radiation 
, .. ~· 

pattern of 1.75GHz, 1.78GHz, 1.84GHz ~nd l.87GHz radiateg from a 

25 conventional antenna, 
I • 

"· 
Figure 27 is ·a drawing.showing long-distant electromagnetic wave 

. radiation pattern ,of 1.75GHz, 1.78GHz, ·1.84GHz and 1.87GHz. 

radiated from the.antenna of the present inv~ntion, 

30 

• Figure 28 is a drawing. showing short-distant electromagnetic wave 

radiated from a conventional antenna, 

Figure 29 is a drawing show:ing short-distant e~ectromagnetic: wave 

35 radiated from the antenna of the present. invention, 

Figur~ 3Q is a. longitudinal section 

examples applied to the antenna · of 

showing another working 

-a: mobile communication ' 
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.terminal wherein the .electromagnetic wave reducing device of the · 

: present i.nver;ition is installed only at the whip antenna. 

* Description·of signs relating to the main portion of drawings*' 

100·: the:.l:lelica,l antenna porti0n · 101: metal: road 

103: helical antenna 120: whip antenna 

' ' 

10. 125: .wire . 

absorber 

300: electromagnetic wave 
''· 

15 

20 

302: through bo.re 

[ Detailed Description of the Invention l 

.. 
[ Pu.rpose of the Invention ] --

[ The field pertaining to the invention and prior art! of the 

filed] 

25 The invention relates to ·the electromagnetic wave-reducing· 

30 

'35 

device of a .mobile 'communication terminal which is ins,talled at 

the.mobile· communication terminal, thereby reducing the. intensity 

of.short distance elect,romagnetic wave affecting human body· from 
. ' 

the antenna which transmits and ' receives high frequency of 

certain ·frequency. 

Generally, wireless machinery is used on an antenna to :· 

carry out wireless . communication. That is,: wireless machinery 
. I 

the applies the signal of high f.requehcy which' is output from 
) . 

modulation portion, to an antenna, thereby,transmitting'it to.the 

,air and receiving the 

~ransmitted through the air. 

high ,frequency ·signals which are 

''·• 

" 



WO 02/47199 PCT/KROl/00202 

5 

In order· to. en~ci,n.ce. 'the prosperities of. ·tran~mi ttar).ce and 

reception o~ , the an:t.~!1-na, . according to the · frequency of . high 

frequency. signals to be. transmitted and received, ... the impedances 

5 'of, the . antenna and t,r,ansceiver are .matched to each other and 

,unnecessary xadia,tion· ·is to be prevented· and the loss should be 

reduced . 

. A.helical antenna and a road antenna are structuraJ,.ly"and 

·IQ · • i~.tegrally in the antenna used on portable wireless machinery. 

Figure 1.· is a longitudinal section showing the composition 

· bf a conventional antenna-. As illustrated, the antenna u.sed on a 

mobile communication terminal consists of a helical. antenna 

15 portion .(100) and a whip antenna portion (120). 

' Said helical antenna portion (100) wherein a .helical 

antenna (103) winding a wire, is ·fixed on the upper portion of a 

metal road (101), and the metal ·road ( 101) . and the helical antenna 

20 (103) leave the l<?wer portion of the metal -road (101) to be fixed 

25 

a_t. the mobile cornmuµication .: ----·-.1-.! --
.J..J.!::. <::.L. L..LH'::J 

and ~njecting it. 
' 

If we review said. whip antenna porti<:>n (120), a handle 
\ 

portion (12.1) which the ,user .may gra~p in case of where the whip 

antennq. portion ( 120) is expanded and/or received·, an insulation 

portic>n (123) , and a . fixed length of wire, (125) are in a row, 

thereby penetrating the center 'of said. heliC:c;i.l antenna p·ortion 

(100), and a stopper (127) is fixed to the lower portion of the 

· 30 ·wire (125) in ·order for the whip ·antenna (120) from. being'. 

35 

detachable from the. helical antenna portion (100). 

An antenna having the same composition as mentioned· above, 

lS commonly fixed to a mobile co:rnP1unic~tion terminal, A metal.ro~d. 

( 11) .· is electrically connected to ·the transceiver portion. , 

provided with the mobile cominunication terminal, thereby 

transmitting· and receiving the high frequency signals of 

frequency. Where the whip antenna portion (120) is inserted, the 

helical antenna (103) bf the. helical antenna portion (100) 

• ~'I' • 
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operates, therel:;>y transmitting and rece·iving. high· frequency' 

signals. In- a case where the _whip antenna porti?n (120 Y is 

expanded, . the whip· antenna· portion:( 12 0) and the hel-ical antenna .. 

are parallel combined with each other, thereby being operated. 

· ·As . ~·-.general ,rule, a . mobile communication terminal· 

generates a lot. of electromagnetic wave. at the time -of telephone · 

communication. According to .the research results; it has 

revealed . that s-aid. electromagnetic· wa:ve ·generated·, particularly 

short-distant electromagnetic .wave· causes the failure of memory·· 

and excitement, thereby being harmful to human body. Accordingly, 

many cqu:r:itries including the U. S. , Japan, European countries, 

etc ... · regulates ,the strength of short-distant electromagnetic 

wave radiated from.a mobile communication 'terminal. · 

·Therefore, · various countries a:i::e making much e:f!forts. to 

reduce· the strength of sJ:i.ort-distant electromagnetic wave 

radiated from an antenna. However, the antenna . of a mobile .. 

communication. terminal 

· 20 electr?magnetic wave. 

still generates much sho-rt=-distant 

25 ' 

[ • Technical problem intended to be resolved by the present 

invention.] 

Accordingly, the purpose of the present invention is to 

provide the electromagnetic W<?Ve-reducing device ·of a mobile 

communication terminal allowing short-distant electromagnetic 

wave to effectively be reduced without almost affecting long·- · 
,.. 

30 · distant e_lectromagnetic wave generating from the antenna ··of a 

mobile communication · terminal at the time of telepf?-one 

communication. 

' ' 
•• !"' 

35 [. The .. composition. and effect of the present invention] 

.· The purpose of the electromagnetic wave reducing device ·of 

a mobile- communication terminal is not to almost affect long-
.·~ 
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dist?,nt el'ectromagnetic wave radiated from a. mobile communication 

term~pal and.to effect: reduce short-distant electromagnetic wave 

only,: and electromagnetic .wave absorb.er is built in· .the antenna to 

effectively reduce short-distant electromagnetic wave only. The· 

5 . ele9trnmagnetic wave absorper is provided w±th t):"ie exterior of 

10. 

the ·metal road .of saiq helica], antenna.. In this· context,·· it· is. 

desi~able that, said. el~ctromagnetic absorber is installed at the 
. . 

·exterior ,of the lower portion of the location· which the helic;al 

antenna connects', of the metal ·'road. 

The upper portion of said electromagnetic wave absorber is .. 
. ·formed as a cylinder having a big diameter and the lower portion 

.... . . '• 

is. formed as a cylinder having a small diameter and a through bore 

is formed at the central portion. Accordingly, said metal road 

15 is inserted at the through bore or the said . is formed as . a: 

cylinder in' entirety, and .the through bore is formed at the 

central portion, therefore, said helical antenn~ is inserted at 

the through bore or is integrally inserted and injected· .at the 

metal road. 

20 

25 

30 

: In addition, sai.d electromagnetic absorber consists of. 

magnese "zinc ferry . magnetic material including Y20 3 1. 8 2. 0 

weight·%., K20 0.04 - 0.09 weight %, Ti02 0~02 - 0.09 weigl)t %, 

Na20 0.29 - p.38 weight %, Mn02 14.Q - 15.0 weight %, zno 1:5.0-

16. 5 .weight % , Fe20 3 65. 0 75.0 weight%, Cao 0.05 .0. 09 

weight % , Si02 0. 60 - 0. 85 weight % , NiO 0. 01 - O. 03 weight % and 

'The 

device of 

0.05 weight%. 

description of the electromagnetic 

the mobile communication terminal of 

wave-reducing 

the present 

invention, will in detail be provided, referring to drawings of 

Figures 2 to 10 .attached hereinafter. In this context, the same' 

signals as. prior those are assigned. 

35 Figure 2 is a longi tudi.nal section illustrating the antenna 

of · ·a· .. mobile communic~tion, terminal ··.·according to the 

electromagnetic wave. reducing device o_f t.he ·present invention. 

As .illust.rated above, the present' invention 'refers"· to the ·fact 
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that ,an elect+:omagnetic wave absorber {300)' is provided at the 

'exterior of the metal road {101) which ±s·in said helical antenna: 
. ' 

port~on. {100.) r;i in the antenna of. ·a mobile comrtttinication terminal 

cola-sisting of a he~ical antenna {100) and a whip antenna (120).' 

. Said. electromag~etic wave absorber ( 3·00) comprises magnese 

zinc ferry magnetic material ·including Y20 3 .1. 8 - 2 ~ 0 ·.weight % , 

K20 ,0.04 ·~ 0~0.9 weight %, Ti02 0 .. 02 - 0.09 weight.%, Na20 0.29 

0.38 weight %,-Mn02 14.0 15.0 weight%, Zn0.15.0:-- 16.5 weight%, 

10 Fe20 3 65.0 - 75 .. 0 weight%, cao 0.05 - 0.09 weight%, sio2 0.60 

.o. 85 weight % , Nio o. oi - o. 03 weight % and Cr20 3 O. 01 - o. os·· 

weight%. 

For example., as illustrated in ·, Figure 3A, said 

15 , electromagnetic wave absorber (300) is i.n its entirety formed as a.._ 

cylinder, and a through bore {302) is formed at the central· 

portion,· thereby said metal road (101) being inserted at the 

through bore (302) . In this context, it is desirable that an 

~lectromagnetic ~ave absorber.is installed .at the E_='.Xterior .of tI:ie 

20 lower portion of. the location which a helical antenna ( 103) is 

fixed at the metal road (101). As illustrated in Fig·ure ~b, the 

upper portion of, said electromagnetic wave absorber·. (300), is 

formed as a cylinder having a big diameterI and the lower portion 

having a small diameter, is formed. At the same time,,- at the 

25 centr"al portion,· a through bore {302) is formed, thereby said 

~etal road (1010) can be inserted at the. through bore {302). 

In addition, in the present invention, sa1d electromagnetic .-
wave absorber _(.300) is not manufactured indE?pendently, and the 

. ' . 

30 manufactured' m~t'al road ( 101) is inserted at the fixed metal mould, 

.and then an electromagnet.:j_c wave· absorber (300) may integrally be 

inserted and injected. 
,, 

' 

The antenna of the present invention composed in such 

35 manner, .. is installed at a mobile communication terminal in a 

common way, and the metal road (11) is electrically connected to 

·the transceiver provided within the mobile communication terminal·~, 

Therefore, the antenna receives andtransrcµ.ts the high frequency 
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signals of certain frequency. 
~' '., 

on the s.tate·.thci.tf.the' antenna of the· present invention a:hCI. ·· 

a conyentional ;;:tnt_enn,a are fixed to a CDMA . mode . mobile 

5 communication ,terminaL, and a PCS· mode mobile communication 

:terminal .respectively and the whip antenna: "'"porticih (120) is: 
. ~ -·· .. 

inse;r::tt?d and pulled out, the property is measured . 

.. Figures· 4 to 10 are drawing illustrating the first measure 

10. re.Sul ts which are measured on the state that the antenna ,o"f the 

present invention and prior antenna ?re installed at.the CDMA mode 

mobiie communication terminal and the whip antenna is inserted. 

Figure 4 is a drawing illustrating the reflection loss graph. 

Figure 5. is a drawing illustrating the Smith chart measuring 

15 impedance and. Figure 6 is· a drawing illustrating the ·standing­

wave ratiio graph and Figure · 7 and Figure 81 are drawing 

il'lustrating the long-distant electromagnetic wav~ radiation 

pattern from 824MHz and 894MHz. · Figure 9 is a drawing 

. illustrating short-distant ele9tromagnetic wave radiated from 

20 prior antenna and Figure 10 is a drawing illustrating short­

. distant' electromaqnetic wave radiated from 'the' antenna of the 
;:_).. 

present invention . 

. In this context, the positions ( 1-3) of each point ( 6. 

25 and/or \7) show the measure frequency position of 824MHz, 894MHz 

and 960MHz respectively, and a'is'the measure value of the antenna ·, 

of the present invention and b is the ·measure·· value of the 

··conventional antenna. 

30 ·According to said· first measure results, it has been· 

revealed that the reflection loss," impedance and standing-wave 

-ratio remain almost unchanged, as illustrated in Fi9ures ·4 to 6, 

on the state that the antenna of the present invention and pr~or 

antenna .. are installed at a CDMA ·.mode· mobile communication 

35 terminal· and the whip antenna portion is inserted. ··Also, 'it has 

been revealed that long-distant electromagnetic wav_e radiation 

pattern is -44.35dB at the az_:i.muth· angle of 67 °, in 824MHz and"in 

case of ·the 'antenna ·of the present in_;.ent:ion, it -is -44 .-99dB at 
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the azimuth angle of 68 °, shown in· Figure 7'. As shown in Figure 8',, 

in case o:j: the .,conventional antenna, it is -46, 18dB :in -894MHz at 

· .. th~' azimu:th angle'. of .68 ° and in' a case of the antenna of the 

present invention, it is -46. 72dB at the az_imuth -angle of· 72 ° 

. However, the maximum value of short-distant 

.electromagnetic· wave radiated from the mobile communication 

terminal haviri.g the prior antenna, as shown in Figure 9, is 

l.89mW/g, whereas that .of short-distant electron wave radiated 

·10 'from the mobile.communication terminal having the antenna of the 

pres,ent invention _is 1.27mW/g, as shown in Figure 10. That is, 

the maximum value has been remarkably reduced.· 

Figures 11 to 17 are drawings showing that- the second 
e 

15 measure results on the state that the 9ntenna of the present and· 
t I 

prior antenna were installed at the CDMA mode mobile 

communication .terminal and the . whip antenna were pulled out: . 

. Figure 11 is a dJ:'awing showing the reflection loss graph . and 

Figure 12 is a drawing showing the Srqi th chart mea·~uring impedance 

20 .and Figure 13 is ·a drawing showing tpe stan~ing-wave_ratio graph. 

Figures 14 and 15 are drawings showing the long-dist~nt 

·eie_ctromagnetic wave ~radiation pattern from 824MHz and 894MHz. 

Figure 16 is a drawing showing the. short-distant electromagn~tic 

wave radiated from prior antenna and Figure . 1 7 is a drawing 

25 · -illustrating the, short-distant electromagneti.c wave radiated from 

the antenna of the present invention. 

Iri this context, the positions (1 3) of each point ( 6 

and/or \l) refer . to the measure frequency positions of 8:24MHz, 

30 
.. , 

894MHz and 960MHz respectively. 
. \ 

a is the measure value of 'the 

' antenna of the present invention and b is the measure value of the 

p_rior antenna. 

Even, in the second 2 measure'results, the r~flection loss, 

· 35 l~pedance an_d the ·. standing-wave ratio remain - unchanged on the 

state.that the antenna·of .thepresent invention arid prior antenna 

are_ built i·n the CDMA mode mobi·le. communic~tion terminal and the 

whip antenna portion is pulled out, .as shown in Figures 11 to 13. 
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Also, as sq.own in Figure 14, in the case of the prior antenna, the 
~ ~ , r 

19ng-di~ta!'"lt electr9magnetic radi'ation pattern is -42. 30dB in 

!3?.4,MHz at the azimutj:J., angle of Tl 0 and in. the case of the antenna 

of the present invention, it is -42.87dB at the azimuth angle of 

5 73?. anc;:l. as show~ _in Figure 15, in the case'.' of the prior antenna, 

it., is -.44. !?3dB .in ~94MHz at the azimuth angle of Tf. 
0 

and in the 

10 

ce,~e of the. anj:.enna of the present invention,, it is 45. 03dB at 

th$ azimuth· angle· of 73° . In ;Light of t.he above results, ·the 

long-distant electromagnetic radiation pattern remains unchanged." 

·However, ·the maximum value of sho:r::t-distari.t 

electromagnetic· wave radiated from the mobile · corrununication 

terminal having the p'rior antenna, as shown in Fi_gure 16, is 

1.75mW/g whereas that of short-distant electromagnetic wave 
"' 

· 15 radiated from ;the mobile communication terminal having . the 

antenna.of the present inventiOri is 1.30mW/g. The maximum value 

has remarkably been reduced. 

Figures 18 to Figure 23 are drawings illustrating the third. 

20 measure results on the state' that the antenna of the present 

invention and prior antenna are installed at the PCS mode mobile 

communication terminal and the,whip antenna portion is inserted. 

F~gure 18 is a.drawing showing the Smith chart measuring imped~nce 

25 

and Figure 19 is a drawing. showing the .standing-wave ratio graI?h·, 

Figure 20 is a· drawing showing electromagnetic·· radiation pattern 
. ,.', 

froml.75GHz~ 1.78GHz, 184GHz radiated from the conventional 

antenna, Figure 21 is a drawing illustrating long-distant 

. electromagnetic radiation pattern from 1. 7 5<;;Hz, 1 .. 7 8GHz, · 1. 8 4GHz · 

and 1. 87GHz radiated from the antenna of the" present invention. 

30 Fig~re 22 .is a· drawing illustrating short-distant electromagnetic 

wave radiated from the antenna. of the present- invention. Figure 

23 is a drawing, 'showing short-distant _electromagnetic. wav~ 

--radiated from the. antenna of the present invention. 

35 In this context, the positions (11-14) of each point ( 6 

and/or. 'V)' 'stand for the measure frequency positions of 1. 75GHz; . ' 

1.78GHz, 1.84GHz and 1.87GHz respectively,_ and a is the.measure 

value of. the pres~nt invention and b is the measure value of the 

·' 
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conventional antenna. 

· Als,o :a.c;::co:r;qing ;to the third' me·asure· resuit, on'! the state 

that. :the . .ant~nna: of' the present inventi0n and the. conventional 

an:tenna are '."installed at .. the·· PCS mode mobile· communication 

termind.iJ.: and -the whip. antenna is :Lnserted, : the impedance and the 
. ' ... 

standirn;j-wave.·:,ratio remain unchanged as in Figure 18 and Figure 19. 

As il],ustrate,d in Figure 20, · the maximum value of long-distant 

elec~romagnetic w:ave .·radiation pattern of the prior a·ntenna is -

37. 76dB at the azimuth an.gle of -65° in 1. 75GHz, -40. 09dB at the 

azimuth angle of ,-65° in 1. 78GHz, -37. 44dB at the azimuth angle of · 

· 30° in 1. 84GHz. and -36. 40dB at the azimuth angle of 30° in 1. 87GHz. 

Whereas in case of the antenna 
~ 

illustrated in Figure 21, the 

of the present 

maximum value of 

invention, as 

long-di,stant 

radiation pattern is .-36. 94dB in 1. 75GHz at. the azimuth angle of . 
' . ~~ . 

45° , -40. 02dB in 1. 78GHz at the azimuth angle of -55 ° , -38'. 08dB 

in l,84GHz at the azimuth angle of -45° I' -36.46dB 'in 1.87GHz at 

the azimuth angle· of -50° . From these results, we can see that 

the maximum values remain unchanged. However, the maximum value 

20 of short-distant electromagnetic wave rad.:j_ated from a mobile 

25 

'communication terminal in which the conventional 'antenna is built, 

is· 1. 67mW/g, as shown in Figure· 22 while the maximum value of 

short-distant electromagnetic wave radiated from a mobile 

communication terminal in which an antenna of the present 

invention is built, is 1.51mW/g. From the results, we can see 

that the ma~imum values.has been remarkably reduced. 

Figures 24 · to · 29 are drawings showing the. fourth measure 

results on the state that the antenna of the present inv,ention and 

30 the conventional antenna are installed at the PCS mode mobile 

communication terminal· and the whip antenna i·s pulled out:. Figure 

24 is .a drawing showinc;:r the Smith chart measuring impedance and 

.. Figure 25 is a drawing illustrating the standfng-wave ratio graph, 

Figure 26 is a ·drawing sh9wing long-distant. electromagnetic 

35· radiation pattern ~of 1.75GHz, 1.78GHz, 1.84GHz and 1.87~Hz 

radiated from the prior· antenna. Figure 27 is long-distant 

' electromagnetic radiation pattern of 1. 75GHz, 1. 78GHz, 1. 84GHz 

and l.87GHz radiated from the antenna of the present invention. 
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Figure 28 is a drawing· illustrating long-distant electro~agnetic 

radiation. pattern .raq-iated from -the conventional antenna and 

, ~igure ,29 is ,a 1 ,q:r:awiI7,g,,:~.h,owing sbort-distant ·electromagnetic wav:e , 

radiated from the antenna of the present invention~ 

. :;:"' .: ·:; ,In tt\is context,..·, the positions (ll.-14) ·of each point ( ~-

' 
arid/or 'V) stand" for tt~e measure frequency position of 1. 75GHi> · 

1. 7 8GHz, 1 . 8 4GHz and 1· .. 87GHz respectively, and a is the meas ur·e 

value of the antenna of the present· invention and b is th~ measure 

· 10 value of the conventional antenna. · 

Also, according to the fourth measure results,·. it has been 
' ' ' 

revealed that the impedance and the standing-wave ratio of the 

state that.the antenna of the present inventi0n and prior antenna 
, ' 

15 are installed at the PC.S .mode mobile cormnunication terminal 'and 
' ' -::. ~ 

the whip antennb is pulled out, remain unchanged as in Figures 24 

and 25. Also, as illustrated in Figure 26, the value of long­

distant electromagnetic radiation pattern is -36.06dB at 1.75GHz 

and the azimuth angle of -60° , -38.82dB in l.84GHz at the 

20 azimuth angle of -60, ·, -37. 48dB ~at .1. 84GHz a.·t the azimuth angle- of 

25 

. -45" , -3.:i. 53dB in 1. 87GHz and the azimuth ·angle of -50° .. 

Whereas in case of the antenna of the present invention, as 

illustrated in Figure 27, it is -36.19dB in 1.75GHz at the azimuth· 

angle of -55° , -38.80dB in 1.78GHz at the ·azimuth angle of -55° , 

-37. 48dB at 1. 84GHz at the azimuth angle. of -45° . 

the maximum value remains unch~nged. 

However, the maximum .. value of 

Eventually,. 

short-distant 

electromagnetic wave radiated from the mobile communication 

30 terminal wherein the prior antenna is installed, as Figure 28; ··is 

35 

'. ".\' 

1. 32mW/g. While the.. maximum val"ue of short-dista.nt 

electromagnetic wave radiated 

terminal, ·wherein the antenna 

installed, is 0.929mW/g. That 

remarkably reduced. 

from 

of 

is, 

the mobile 

the )?resent 

the maximum 

communication 

invention is 

value has· been 

Figure 30 is· a 

example applied. to 

longitude section. s.howing another working 

the antenna of the' mobile communication 
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terminal wherein only the whip antenna is installed as the 

eJ.ectromagnetic wave reducing device of the.present. 

·,' ,' 

As illustrated, c the .present invention ·is that in the 
\. 

5 antenna. of, the mobile communlcation terminal wherein the helical 

10 

15 

. . . 

. C?-ntenna ()93 ) .. iis fixed, inserted and 'injected and' moldEid at the . 

upper portio_n: of the ·metal roc:d. :{101), the electrciftlagnetic wave 

absorber (300) is installed at ~he exterior of said metal road 

(101), as in said working example~ 

The properties are measured on the state that the antenna 

of working example of the present invention and the prior antenna 

are fixed at the CDMA mode and PCS mode mobile communication 

terminal.respectively. 

According to the meJsure results, it has been revealed that 

prosperities similar to the first and third measure results, 

namely, reflection loss, impedance, standing-wave ratio and long­

distant ~lectromagnetic wave radiation pattern,. remain unchanged, 

20 but: short-distant electromagnetic wave radiation pattern which 

affect human body, 
l_ 

has remarkably been ....-....-......:i~ .. --...J 
.1-C\J.U.\....CU • 

As described thus far, the present invention was explained, 

together with the illustration of the specific preferred . 
25 · embodiment. It will be appreciated that · it is not intended to 

30 

·limit· the present invention to the above e·xample only, many 

~ariations, such as might readily occur to one skilled in the art, 

being possible, without depart.ing from the scope tpereof. 

[ Effect of the I~vention ] 

According to the present invention. described. thus far, the 

present invention reduces the · strength of ·short-distant 

35 electromagnetic wave radiated from the mobil~ · communicat~on 

terminal by inserting the. electromagnetic wave. absorber at the 

metal· road of the antenna. . And it does not almost affect the 

radiation of long-distant.electromagnetic wave radiation as well 
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·.as the reflection loss of the antenna,•, ·impedance and standing­

... ; ,.'flci.Ve ratio and can redu~e tbe ·affect 0n the human body due· to 

.·~.short-distant ele~tromagnetic' ·wave by ,·effectively reducing ·th_e 

strength of short-distant electromag~eti~ wave. 

/ 

'/ 

35 •. 
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[ What is claimed is ] 

[ Claim 1 ] 

Iq< an ante;nna of a mob1le communication· terminal comprising 

a helica·'!,. antenna portion wherein a h'elical antenna. wherein a_ wire 

is wouncl, is fixed at the upper portion of ·the· metal road, 

therefore, are molded and a whip antenna portion which has a wire 

10 of fixed.length and which is installed through and at the center 

of said· helical antenna portion, the'reby being - inserted and 

pulled, 

an electromagnetic. wave-reducing device wherein an 

15 electromagnetic wave absorber is at the exterior of the metal road 
f • ' • ~ 

of the said helical antenna. 

[ Claim 2 ] 

,20 

Said el~ctromagnetic absorber as set forth in Claim 1; 

An · electromagnetic-reducing device of a mobile 

communication termin_al where.in· the upper portion is formed as a 

25 cylinder having a big diameter and the. lower portion is formed as­

a cylinder having small diameter, and a through bore is formed at 

the central portion, thereby said metal road is inserted at the 

through bore . . 

', 30 

35 

[ Claim. 3 ] 

Said electromagne~ic absorber as set forth in Claim 1; 

. A.n electromagnetic-red~cing device· of a ' mobile 

communication terminal wherein it is formed as a cylinder, and a 

through bore is formed at the central portion, thereby said metal 



WO 02/47199 PCT/KROl/00202 

17 

road being inserted at the throµgh bore. 

I., 

[ Claim 4] 

5 

,Said electr9ritagnetic abs$)rber as ·set· forth· in Claim 1;: 

An electromagnetic wave~reducing device of a mobile 

communication terminal wherein they are is integrally inserted. to 

IO each other. 

15 

[ Claim 5] 

Said electromagnetic absorber as set forth in any one of 

Claims 1 to 4; 

An electromagnetic-reducing device of a mobil~ 

.communication terminal wherein said electromagnetic absorber 
, 

20 comprises mag~ese zinc ferr:/ magn~etic mat~rial 'in.eluding, Y20 3 1. 8 

25 

30 

35 

2.0 weight %", K20 0.04 - .. 0.09 weight%, Ti02 0.02 0-.09 

weight.%, Na20. 0.29 - 0.3.8 we_ight %, Mn02 14.0 15.0 weight %, 

ZnO 15.0- 16.5 weight·%, Fe20 3 65.0 _75.0 weight%, caq. 0.05 

0.09 weight%, Si02 0:60 0.85 weight%, NiO 0.01 - 0.03 weight% 

0. 05 weight % • 

[ Claim 6 ] 

In an antenna of a mobile communication terminal wherein a 

helical antenna wherein a wire is wound, "is fixed at the upper 

portion-of "the metal road, an~ then· leaves the l~wer portion of 

the meta,l road fixed to the mobile·communication terminal, and the 

upper portion is molded, 

An electromagnetic-reducing device of a mobile 

communication terminal wherein an electromagnetic wave absorber 
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is installed at the exterior of. said metal road. 

[ Claim 7 ] 

Said .ele:ctromagnetic absorber as set forth in _Claim fJ; · 

an electrom~gnetic wave-reducing.device of a mobile communication. 

terminal wherein the upper port.ion is formed as a cylinder having .. 
10 big diameter a:nd lower p~rtion is formed as a cylinder having a 

15 

small diameter and a through bore is .formed at the central portion, 

'thereby said metal road being inserted at the through bore. 

,;,,. 

[ Claim 8 ] 

Said electromagnetic absorber as set forth in Claim 6; 

an electromagnetic wave-reducing device of a mobile communication 

20 terminal wherein they are .formed as cylinders and a through bore 

is formed at the central portion, thereby said metal road being 
. . -

irise~ted at the through bore.· 

25 · [ c1a·im 9 ] 

. · Said electromagnetic absorber as set forth in Claim _6; 

. . 
an electromagnetic ~ave-reducing device of a mobile communication 

30 terminal which-is inserted and injecte~ at the metal road. 

[ Claim 10] · 

.,,,: 

35 · Said electromagnetic absorber as set forth in Claims 6 . to 9; 

an electromagneti'c wave-reducing device of a mobile communication 
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terminal comprising magnese zinc- ferry : magnetic material 

including Y20 3 .,i..s· - 2.0 weight %, K~O Q.04 - 0.09 weight %,. Ti02 
' 

.0.02 - 0.09 weight %.r Na20 0.29 -·0.3-S weight·%, Mn02 14.0 15.0 

weight%, ZnO- J.-5: .• 0- 16_.·5 weight%~ Fe20 3 ·65·.0 ""'75.Q. weight%, cao 

... 5 .0_.05 - 0.09 weight%, Si02 0.60 - 0.85 weight%, NiO 0.01 - 0.03 

weight % and Cr20 3 0 .·01 - '0. 05 weight ·95 • 

. ; 

.. ,· 

' ' ' . 


