; 63eSNNOAPRQ R6RTS] ) = WD 02147199 ' [ Title of Invention evi

for reducing the el ectromagnetic wave of a nobile comuni cﬂ’}]’“@ﬁwﬂmwwwﬂkl 10
[ Brief 'Description of Drawings] Figure'l, is a longitudin

showi ng the composition of a conventional antenna. 15, Figure 246§ a

| ongi t udi naWosetid¥oon show ng the enbodi nent wherein .the PCHEROIGINEL | C

wave reducing device of the present invention.' is applied to the antenna
of a nobil e conmunication term nal EV|ded with a whip antenna or helical
are enl arged sections show ng the

ant enna ure 3a and Fi gure 3,

extract ”m“ﬂmmuW%Mﬁu ctromagneti c wave absorber used on the reducing

devi ce of |nvent| on. . Figure, 4" to Figure 10 are draw ngs
showi ng the ftaomoiemeasur e 25 resullt Desedelon e state that the antenna of the
present 'invention and' a conventional antennal are installed at a CDVA node
nmobi | e communi cation term nal and subsequently, a whip 'antenna portion is

i nserted, 3d FEltguref Anven®idd Wi ng, showing a reflection | oss graph. Figure
5 is a dgawing, showing a Smith chart neasuring irrpedance 35 Figtire 6 is
a drawi ng showi ng a standi ng-wave ratio graph. Figure '7 and, Figure , 8
are draw ngd devldengfdmnygediicingntthe \abeorotay9etic PGIVEKREE / @0282ile

el ect r omagntémtnunbyt ioadtedmipattern from 824 MHz arid 894 MHz . Figure ~ ,9
is. a ~ drawing. showi ng 'short-distant el ectronagneti c ~~wave radi ated
froma conventional antenna. ' S ~ ~

, Figure~~.0,is.a.drawing show ng short- d| stant eI ectromagnetl c wave
radi at edof r divBther RESEIPE 1 6F otfharaprlageht i nventi on.

Figure'1l.ls a longitudinal section showing the composition of a
conventional antenna.

15 Figuré 2 is a longitudimgal 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 Figure 3b are enlarged sectlons showing the extract
from the electromagnetlc wave absorber used on the reducing
device of the present invention.

. Figure, 4° to Figure 10 are drawings showing the "first measure
25 - result under the state that the antenna of the present invention
and ‘a ‘conventional antennal are 1nstalled at a CDMA mode mobile

communication terminal and subsequently, a whip -antenna portlon
is inserted,

" 30

Figure 4 is a drawing,showing a reflection loss'graph.
Figure 5 is a drawing showing 'a Smith chart measuring impedance.
35 ' Figuie 6 is a drawing showing a standing-wave ratio graph.

Figure '7 and Figure 8 are drawings showing -long-distant



Figures 11 to ~ 17 .are drawi ngs~,'showing the result ~ of the second 10
nmeasure' under the ,states that ~ the antenna of ,the ,present invention,
and-~a, , conventional antenna are iiistalled,at the~CDVA node nobile’

~,com nuni cation termnal and, a whip antenna is, fetched. Figure,~l1 is ~
drawi ng showd oa7a99r ef | ection | oss graph,’ 15 ~ .. , , , ,PCT/KR01/06202.
Figure 12 'is ~a~ drawing show ng the Smth chart neasuring, inpedance,
Figure Z3 is a drawi ng show ng a standi ng-wave ratio graph, .. 20 ~~ "
Figure 14 ~ and Figure ., 15 axe ~ draw Bgsshow ng | ong-di stant

el ectromagnetic radi al pattern ~from 8,24 Mz and 894 MHz, ,~ ' ~ !
", ~ .. Fi gilleetiémagnet ficwarawiadgak pantan shaﬁteedlmtzaandedgecmnnagnetl c-wave
" radi at ed froma-conventional antenna. 25 ~ ' ~~ , ., , . ,Figure

I7 ~i's',a drawi ng showi ng short-distant el ectromagnetic wave . radi at ed

~ rom-. t he BERNS I5F 3, FRYipEeshai ne nehartAStamty Rl emgmRgRe Hicy HRE® 23 axe
dr awi ngs, sh‘t;wangdtfhemt&tlcpnivmagmleasmnnaes,ult on the~ state that the

ant enna pf. the present invention and a~ conventional ,'antenna are

| nstal ] ed | Bl {08 RUE IR !s%osgn%g'?ggtdggpgtffgtaggtomgﬁata U antemna
shovm ng. a~ smotlhtechérrpmmSmtqmgamﬁanarmese@s1!tventl°n . oL,
, . ,. .Figure 1, 9 |s a draw ng showi ng a~ ~st andi ng- wave' . xatio

gxaph - , awi ng ghovvl ng,

| ong- di st an J"quref’ecjt r%d 17n§tr?cdr wmgs* %@WF4%&%§%&FK&5 ﬁb ,
., ( 310  measure under thq* a87ER |teﬁt theaptete of f%n?reﬁeftwwtlfn?smz
1. ~84GHz ° amja. ton&lﬁﬂbnala@maem fatremtmuamma@rﬁtl thel CDMA. ende auobile ~ ~ |

Figure., 21, e&manéeawdagté&e%nenhoa%%satn%ehnelle%éwmanetI c wave .S ~
radi a~i or| r pattern from~ 1. 75GHz, 1. 78GHz,..1..84G+# and ~ 1.87GHz.

,~ ~ ra~iatec~ from,ttie antenna of -t he present I|nvent|onS vy ™
', ~ ' Fi @We PP4s14 idgaming showimy aMWac@oyhbwss draplant el ect rorragnetl C
wave ., 15radi at: ed.fromthe antenna of a conventl onal antenna. ~ ' 10. . ,

s a-dr hovm n short1d|s ant’
el ect xomgngtg‘fre %I\%\}S a drgw”lg sgm?’ét?l 5? % he "SAPETHY SFPIHE St esent

i nvention:, , , ., "F gure 24 to~ "‘F3gure~ 28 are

draw ngs Shﬁy@m 1@@.59“&3@11@3@5&}3&(}”; standing-wave ratio.graph}5 result on
the' state that the antenna of the present.invention and w' -

a~~. conventl onal , antenna,' are ~ installed at'-.the. PCS ~ nbode nobile '
comuni @&t i Bhouxer ni-halandn Figunhi 35 am%nﬁaa‘?ﬂsigﬁetmdng Xong-dlstant Fi gure
24 is ~a’ déMﬁ’t@mﬁﬁhﬁB’dlﬁgradﬂaﬂt pabtekh floard24eRs Whingpd mpedance, . 20~ ~

", Fi gure 25 |s , a,~.drawi ng showing a
standl ng - UI ave ratlo gr aph, ' ure 26 is a _.drawi ng show ng. di st ant
~el ectron, vvﬁtl‘éurr%t&ﬁa%ﬁ Gnd’:a‘“'lngp%h"f“’éf’ﬁ rtdiafEpy elf‘:?ﬁ@ﬁgneflSMBST and
1. 87CGHz, radn:ad:e;dieﬂr tnmna‘a conventional antenna

25 .
A ,Figure 17 'is'.ai drawing show_ing short-ctist;ant: electromagnetic wave
. radiated from the antenna of the present invention.

. Figure 18 to E‘J.gure 23 are draw:.ngs show1ng the third measure
" 30 'result on the state that the antenna of the present invention and
a conventlonal " antenna are :.nstalled at a 'PCS mode mobile
commum.cat:.on term:.nal, and a wh:.p antenna is J.nserted,
E‘iglure '18 is a drawing showixng. a-ém:‘{.th chart:m.eas'uri.ng impedance,
. Figﬁi:e 19 is a drawing sho'wing a.standing—watr_'e".ratio graph,’

Eigure'-"zb"ié a .dx"awing showing, lbng—distanf'l _eleét.t:omag'netic wave



25 conventional antenna, ,~, ' ' , - ~ ' . ., . L, . ., e,
~,, " ~. ., . . . , Figure 27 is.a draw ng. show ng | ong-di st ant

el ectromagnetic wave , ~. radiation ~ pattern ; of . ~1.75~Hz, ~ 1.

78G+#z' ,~ ~ 1'. 8~4GH#' and Z . 87GH radi ated 'fromthe, antenna of the

pr esent i nVEQOR/EN9 ' ~ ~ ' . .~ Fi gure 2BCT/KR01700202

dr awi ng, show ng short -di st ant eI ect romagnetl c wave , .'radiated froma

conventional antenna, ~ ~ . ~ . "' . v, ,Figure 29 is~ a

dr awi ng.'showi.ng short - di stant~ el ectrorrﬁgnetr c vvave , 35 radi at ed fromthe

antenna of the present, invention, , . ~ Figure 30 is-a, Iongr t udi nal _

sec]El on showdigttoﬁnphheérn VX rng75eme,xa1mfaeazappl emkr ardd 1.d7kkez ant enna

~o.-a og‘r‘gém oL, N
nPéHJ.a%ed froﬁt 'v@r?tlo(ﬂgl antenna N L V\D 02/ 47199 ,

PCT/KRG/OOZOZ oo PR “terninal- wherein the :

. el ect ronagmegur@ MVES raed!urewhg; dhwng mbngMptersteretlechmatgnem¢ sravast aI | ed

onl y at sheraﬁfamlam 9aﬂeern from @&@éﬂptrpmwﬂfz sugs@srrzelafd ng. g7&ukhe main
portion of dr the ,helical,

L2gs 5 1Q0: :
ant enna por “gi 8 :E,J:‘om the antenrfoif he aﬁesfgtcimvefltmn" 103 hel i cal
antenna ~ , ‘ ,' , '120,: whip- antenna, ., -~ . 10, 125 .:' vm re ~, ,' ~~ -~

~ 300: el ec?migti@: aV\aiﬂ’@.una show1ng short-dlstantaﬁ%@tb&ﬁagneti‘c ywave. )

302: throug (J?)loar E £la 3 1 ~Det ai |.ecl
Descri ptr on. o t%e flrr?\fﬂeﬁlfl?canl fnna .8 nveqtlpna [anEuxpose of the Tnvention

]~~~~ g~ ) 20,..' .,,[Thefleld
pertal ni ng E‘fuguxtehemIwenﬁrmir@nshcpnngrsmt—misuahe éldoed§>magnetic~wave .,

.. - ridjated: £¥oi the ahtenna ofoﬁﬁ ﬂ)fgé‘aeﬂt'ﬂﬂehe.{@t{ es t.o’ t he
el ect romagnetr c wave-reduci ng ' . devi-ce of a :nobile:
comuni cation' ‘terminal which is install ed. ~at ttie nobile comrunl'catl on
termnal, , Fhewesby24r ¢édutigyrd (A8 iame edFaiings sfiowingr theli Sutbemeasure

el ectr orragnets@ﬁ/\euet@é fseaté "Gali Uk ahoshhal 68MBhe bfesentamxermaomrﬂf
transmts af "dconvéﬁ&%n‘é’is a*&ltgﬁhérgﬂe“eﬂ&)éaﬁed at’ £he " PCS ode mobaCertain

frequency , ess , achi nery ~
is' used ~ GAMMuRifation fexmipal gnd c'étf’r%/a'b’iﬁm’\ﬂn Jr%l 8§§he com’runl cation. That
is,, wireléess machi nery applies the signal of '-high frequency which" is
output .fromitite 24-1s a~drawidg ;ﬂaduh@tthefsne%t bRt ndd3uRPi@NhBince,
thereby transmtti ng it to~theé ,-airand 'receiving the hlgh frequency

S|gnalszvvh|ch are" . ~ . transmttedthroughthe air. , ~ . Ce,
) F,].guJ;e 25 :r.s; a draws.ng showu;lg a, staridl,ng-wave ratio graph, k YL~

4

E‘:Lgure 26 is a -drawing show:r.ng d:l.stant ‘electron wave radiation
pattern of 1.75GHz, 1. 78GHz, 1 84GHz and 1.87GHz ‘radlatec} from a’
25 conventional antenna, ' )

Y I
\

F:Lgure 27 is a draw:l.ng showing long-da.stant electromagnetic wave '_
B radlatlon pattern of .11. 75GHz, 1. 78GHz, +1,84GHzZ and 1.87GHz
racl:.ated from the antenna of the present 1nventlon, .
30 I .
" . Figure 28 is a draw:.ng showing short-distant electromagnet:r.c wave

i

. radiated from a convent:.onal antenna, ' o _.'

-
+

_E"igure 29 is a drav}ing.shpw_ing short-dist'ant:'ejsectr'omafgnetic wave
35 radiated from the antenf\a of the present. invention, . ’

4

© Figure 30 1is a. long:.tud:.nal section show:.ng another working
examples applled “to’ the antenna - of -a mobile communlcat:r.on‘

' e,



WD 02/ 47199 PCT/ KRO1/00202 ., , . 5 , ~~, , In

order ~ to, enk~ance,the prosper|t|e5 of transntttance and ~ . . reception
o~ ~ the .antenna, ~ according ~to; the. frequency of high frequency,
signals to~be_ transmtted and received,,:the inpedances 5 .,, :of~ the

.ant enna anWOR/418%ei ver are matched to each ' other and PETAKR01/00202

,unnecessary ,radi~tion.'~is ' to be prevented ° and the loss °~ should be
reduced ~ . ~, . A '~helicaT antenna and-a road antenna are ' .
structura-~. Iy arld ~10 ~ -|ntegrally iri the antenna used on portable
w rel ess machi ner ~ | ~:is a | ongitudinal section show ng the
conposi ti onteXFEn W@Sﬁ%ﬁhgﬁh@nﬂ%@ﬂwtlﬂsw’?‘ﬁ gFePratns devihee Hft Ehta, used
on a = ~~ ~presknt énventmeni tatinshalbydbnty at de3ship-aatemahiel i cal . ant enna
|5~ portlon (IOO) and a mhlp ant enna. portlon (12f) . ~~ =" ) ,

hel i cal enna ortiqn (100 mherern a
helical’ , ar?faéﬁ’?f??tf‘ibﬁf W%ﬁ A E’at:‘\}ﬁlgr‘eO P% 'ﬁaliBlerd:r’Pt’h%f dppET 9ot ti on ~of
a metal ¥oad (101)1,- and~the metal road ('101) ~~and:-the helical .antenna 20

(103) "I eaverddierhWEL1 R hhdhraf pdhaoHEt al Jroad - 18D et Q1. K01 xed . " at.
t he nmobi | e commruni cati on term na ]i) ~and are "ol ded by |nsert| ng , and -
~|njectrng~it e ~ : -~ st~ owe ~

review ~ sal@B: hv\]tucelamt@nna portl on ( 120 ), %0+ hlamjlaetenna~25 portion

(121) - whi ch the user- may grasp-i'n cash of where the whip . antenna_

portion 612ﬁ%5 IS, expanded~~and/ or recel ved,' an_insulation . WE‘or.t‘i on ~
t

(123) Stfixed leirgth of 'wire, (1289 cFﬁo'%Fan‘v'v‘c &Feby;
penetrati nga‘?-“’r?ébeiemer ~of said,helic~l .antenna, portion’ (100),,1 and a,
stopper. (127) is fixed to the Iower portion of the 30 .. , wire, ~ (.125) ,
in order fog,s % "antenna ( 7.20 ) ~ from ‘bei ng',, detachable )
fromthe helica anllgenna portlon(IOO) R K ~An
ant enna. havi ng -t he same, conposi ti on as nenti oned~ above . is corrm)nl y f| xed
to a nohsl e comunication term naI A netal~road.. * 35 ( 11 ) .~ is -

el ectrically L scqi ver portlon S~ provided
.wWith the , f B%%rﬁ%égens’r%né& n|8F1 e eet%;eﬁ‘g? ‘i t hereby, transmitting' -and

nn N

recei ving-t-he high frequency srgnals ~ of frequency ~~Where the whip
antenna portion ¢120) is inserted "the helical antenna' (103) bf ,
t he. hel i cal ~ ant enna jgor‘tl on 100) WD 02/ 47199 PCT/ KRA /00202 . ' , |~ .

, 6 . . k Purpqsgertitbe, IIt"l‘?‘é‘Fé‘Hyltransmttlng and recei'ving, higki~
frequenay ;. ~, signals. In a case where t he. , Whi p ant enna po- ztlon
(120)" is expanded , the whip ante~~a ~ portian~( 1 20 ) and the helical .
antenna. . are parallel conbined with each' other, thereby bei ng operated '
.., 5.. ~, [ The' field .pertaining. tq the~inﬁentlonaapd paioerard atultee a .
nobi | e; congyﬂg ation - terininah:, .. generates a |ot. of eIectronagnetlc
wave, at the.time of teIephone " ; .. ~=.. '~ communjcation. ' ‘According to
.the, researgh results; it has ' " “reveal ed Tthat said. el ectromagnet i-c~~

wave ~ gener at.ed THep@AveitibAr tolates 1 &heréladstsbﬁ&neehecwmaeaﬁﬂna wa-~-se’
causes ~ thgefaid Yge Ohiod TP it oat A ¢ BHEL1C W R t{eﬂeﬁeélpﬁe@% harn ul

to human bo countries -1.nc S.,

cor.di :
Japan, - Eur ogé%\ﬁ“Agbh%ﬁf’r“@%hatlstctemm?%gﬁt‘at Y TefReingr ERG PRt GRSLtY
short - di st afE. @%ét%ﬁrﬁ@ﬁetql@ctrmﬁa@|Wat79daﬁfre§h1~@9 human bOdY from .
nobi | e corrmme Cahténal ewlniidhal transmits and receiVes hJ.gh frequency of " T

30 certain frequency

éenerally, yvireless machinery' is’ used .,on‘ an. .antenna to;
carry out w:r.reless cormnun:t.cat:r.on That is,: 'wireless ma'chlnery '
applles the signal of ‘high frequency which''is output from the
.35 modulation portion, to an antenna, thereby: transmittlng it to- the'
air and rece:.v.tng the hJ.gh frequency s:.gnals which are’
i:ransm:.tted through the a:.r ' :



15 -~ . . ' ~ ~ "' Therefore, - Varlous countries are

maki.ng chh e| ~erts , ~ to reduce the strength of 'short-distant

el ectromagnet'ic~ wave radi ated ,from an antenna. However, the antenna . of
a, nobile , ~. conmunication _term nal , Still generates much .

short =di t anW0 0287189 ect r omagneti ¢ wave. ~ ' ., [ pCeEmm®ol/e202 |

problentlntended to . .be resolved ,,by the present |nvent|on] ~ . 25~
. . ~., Accordingly, the pur poge of the present "invention .is to

y e prOV|de t he electronagnetlc wave-Tt educi ng device 'of a mobile

. comuni cation termnal "allow ng short-distant electronagnetic wave, to .

effectrvely be reduced. mrthout ~~al nost , affectlng l ong- , 30 :distant

el ectronmagnetic VﬁV%rg@P@anhﬁ%dcer QHMQS%s%@i:ﬁﬁ ef t:_aansmﬁe@axt& and
CS nnun Iga%éég%tlogegg1ggé antenng,tgggérdang %6|%R O@requen %nqﬁghcatlon

(; The. .- cofFrsBienEy rFignalefcebe. bransatheh sedt reqaidRti ofe Impedances The
purpose bf ‘dhethe| edienoapgnét tansaedver eahecimgcheldvie eeadf * otHer' ‘eqvdriobi | e.
communi cat i %4ceeaaf5alrae§a9mn 1E0t@-7$e1cb?evétfx’é&9tanhoﬂge‘ loss; should be -~ O
02/47199 Pﬁ?%/’OOZOZ o~ L 7 o, L~ d| stant eI c~ roma,gnetlc
wave. radiated froma. nobile Com’runl cation termnal and,to.effect:,.reduce
short -di'st ant . el ectHeonBgNaintenn\eRd. a roaHHanl:ennw’ll’ad'eEEﬂﬁid’U&li‘BWtairﬁ wane
absor berlo' S:LRHe zlatlly i% tﬁ@%n@gﬁrg‘lageé %n pcrtabfé fvﬁ@&ié’ﬁ Macﬁﬁ@f

short - di st ant qectromagnetl c wave only. .ihe" 5, ~elec~roni agnéfic, wave .
absorber-is provided with'the exterior . of . |, the~netal road of sai d-

hel i cal antenna.  Fdgurthi’ Srscenlcmqlt:udiriaﬂ section showing the composition

desirabl e. t hata %@hdenu%lneﬁtarx%ﬁgaet he SNSAELSEed, Sthé‘%tn%Ehﬁéj Bledl & a
exter| or ower port.ion of t.he | ocati Qn’ eil caL antenna
is ica enna

of~
' conrects' oﬂl:iet h&” et a Fatlon ad R <t7e i
~ The upper PPBFIqNOALYP and @ wmﬁnmene%tﬂé%\bsor ber is Ll
"forned as a cyllnder having a big di aneter and‘the | ower portion ', ,

oS b LT ey el dSnenfiey ;p@gtfoénttdm wEALe 4 Choliith 2

through bore ,is ?orne i tion Acc sal met al
road ' ' ' gBtenna (1P wlndipgd wize tll"i’e Lixsbegnt tE)ebr"é"peﬁrp‘t o8P &
formed , asmetal road (19%)i rechdrthenmehal werg (1QAY angt hlee hisddorfh antponae | s
formed ab t heo3) 1eaveenter abwqiopbireivmbhetef aeeal Sand (OIL) CBd RNELKEB~ | S

'tgzertrergt W at tttt-e mbBE A WBrhQli@ a0l od %:e'rfﬁix?ﬂ.r,alah&' arestﬁsltoeq ba%seetlﬁgct ed' A

addi ti on, sgf‘g Wre&Etfr%ﬁrﬁgnet. c' absor ber consi sts of 1 magnese: , zihc
ferry ~,. rragnetlc ~ material iA¢ludiny Y203 1. 8 A~ 2.. 0 ., . y~eight'~;
~, KZO 0 04 ~ 010%e YBIGht sait WhiE-akiddda~ pOribn V\ﬁlng'lt a, hahatsO 0, . 2~

2 gtborx 587 vﬁ’ﬁcggﬁhel%sgr "‘89%&8 szegsel%gowhgée enb Ryl gt ght

~~, ' Fe 03
0.60 ~ 0. 83 EFERIYMETRION N180D, I51 expandpdygn ‘?rgﬁF"%i‘éﬁﬁ’d 5% . 1"
A~ 0 . 05 wwoghion-- (123), and ‘a fixed '.'I.ength of ‘wire" (125-) are in a row, . The

descri ption takréibie peelleegsmﬁagnet Eént et \uE- FsﬁﬁiHChéDg.cal anB&madqwreﬁamof t he
mobi | e, Com‘m(q.'oﬁjﬁ"t 'aP:{b tae's%ggl?ér QE.Z';)hq_s EEQ&@”&O the lower portion of the
© 30 ' wire. (125) in order for 'the whip ‘antenna (120) from. belng_
detachable from the helical antenna portlon (100). o

An antenna ‘having the same compos:t.t:r.on as mentloned above,
i's commonly flxed to a mobile communication term:r.nal, A metal road.
35 (11). is electrically connected “to, the . transcelver portlon-,~.
prov:.ded with the . mobile 'cominunlcat:r.on. terminal, ) t:hereby‘
transm:.tt:.ng and receiving the high frequency signals of ‘™
frequency. Where the whip antepna portion’ (120) is inserted,. the
helical artenna’ (103) o6f the. helic‘a1. antenna portion (100)



-, 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. ' : ' ' ' ~"' [ f 35. , '"Figure
2,is a longitudinal section illustrating the antenna of ' "a ~ , nobile
commt uni catwon2/4719%r m nate ~ ~ .~ according to , . ,the ,PCT/KR01/00202
, el ectromagneti c wave reduci ng device of 'the~~' ~presen~ invention. .As ~
iIIustrated ~ above, , the‘present' invention '~;refers~~~ to the 'f.act .
R ~ ~6 ", WD 02/ 47199
PCT/KR01/00202 .o, 8 S that ~an. electronagnetlc wave absor ber

(300)...is ppeviead at:héxtetbg , £ @%bR{ttdhgOfaridhered@ivahg r 0adh( 1 eghendy ch -
' s"~in sai CLlBﬁéisFa' 2Rt g“%@sgohﬁr\ér@n the. w@uﬂ:ogntenn?{};g:ft@oﬁt TE23Nt ghna of ~

"a mobi | e ‘communi cation coi ~si st of nt enna (i 00) and
2 Wit | af SPEARE 1300) whEp anteona PorBiSn{1d®) e PR E FANETE vl

absorber ( ?rﬁwa@éﬂrﬁh%@lm Né%‘é eEF’ththeF erwrﬁ‘a!g Retng OrP&Fé‘F?C’aI
"i nol ucts ng X203 .1,8 . A1 2: 0~. weight =~ ,. . KZO, 0~ 04'.~'.0: 0.9 ~

\fel gh%/hdz ']I-'|402 Rg a_|_5_<_;rengra99r\r,\:)§ ght meii\%zocoo \%t?lcaltig %@m‘ﬁ@é% :
' Fe2€8 65. ge@emt%a lot: %’e@éﬁftromagnefeéowe"eo@ theotigs @Ei tiePh °"¢~s| oz’ o
60 O .- 85 veinghticationNi 0 @ccoﬂﬂmgmtoo thd)3 resemsiqpht resuét.tamd it 2680 a0l ~-

0. 05"; Vﬁz‘vggi.ed" that Said. electroxﬁ@ﬁe‘t‘l@xﬁd@ Qeneratfss, |§EH§id’lﬂIaQﬂy~ in',~

wave

Fi gure . 5.~ el i of.ber ) o d ts
entiret gdo\fo cgl &lStan% Sféct%%‘%' 'clfg w?%gao%uﬁggoﬁlge fag"(}g Lod oelrmﬁg at the
~central ~ rﬁﬂth’b‘H-bemFﬂE'ré?B‘?r‘%%M Bethg Bprmiudate BEpIR é’iyngAch’ft%Jé’rgll@d~ at the
t hr ough bormany. cf8nidedes, -inclwdiigi s:heo'ht e3<t,, Japahs Hesripeabl eowntxtiesn

el ect romagngdd,q. wa& Bser hae' gﬁréﬂgehab!fedﬁ@tt-tdiet% eéiloe!?t)r&ﬁadrféslczg | ower
portion ~ n is fixed at

t he netal, r‘gafa % t%ﬁa:%so ?I us ??%?8 %glkéﬁj?tet%gﬁgné e upper portion of,
said el é%tromagnetl c wave absorber = (300) , ,.i.s formed as a-~cylinder
having a bi g di dmeeesfor@nd vialtoud cwmbtpiss | e hmmng Aushaeffooitameber, is
formed. At I‘Qﬁcﬁanﬁle' r@:vren&ﬁht he Z%MEQtarﬁorte'lQBtr&nabhéﬂtgh waeee’ (302)

is foaned ~me"t road (1010) c n, be .insert
t hr ough. bor’eqf: 8‘23‘ S all® ahfonda’ 111(0 }’t grr‘l P TRe 95 resentm“aLe

_i nventi or.comeataaetoect rteFmiRRdt | etikbe %WPEE? .mtecfsooah% fbttant
nanufaaoure&hatmdmagnu&&ntque~ end the 30 ranufactured netal road (101) is
inserted at the fixed netal mould, . and then an~ el ectronaghet ~.c wave'
absorber ( 300) ~, - my integrally be inserted, and injected. . fhe
"antenna of the ' present ~inventio~n.conposed in 'such 35 'manner,. is

I nstal | ed- atf. aréathulsgl C REBBIYNC afriteRaéEer 8 Nak |r|asa1ved:osmnahavayre§aad the
net al road %\Y Is~ electrically connected to .' . . the , .
transcei.ver *pY llalec; ‘Wi thin the mobile conmunication ternmnal:, _
Ther ef one, the antenna receives and transnits, the high frequency . WO

02/ 47199 PCT/ KROP(CQ:Q%ggngly, the' purposg: of tﬁe present ‘invention -is to
prov:Lde the electromagnetic wave-reducing device of a mob:l.le )
,'communlcatlon terminal allowing short- dlstant electromagnetlc :
wave to .effectively be reduced without ‘almost -affecting long-"

30 distant electromagnetic wave geﬁerating. from the antenna of a
mobile communication ‘terminal at the time of telephone
‘ communicé.tioh. ' ' '

1Y

-
e

35  [.The, composition and effect of the piresent: invention]

' The purpose of the eléctromagnetic wave :r:educ1ng dev:.ce of
a mobile communicatlon termlnal J.S not to Jalmost affect long-'l

"



signals of certain frequency. ~ . ~ ~ e e
on the state-. thatr.the ~ antenna of the preseht invention ahi~ v ' . a

, conventional ,antenna ' are fixed to a COVA node ', nobile ' ', ~, . 5 ;
comruni cati on ,terninal,.', ~ and a PCS node nobil e communication ' |

term nal , mes@ao199vel y, and the .whip antenna ' poxtioh (IPc3KBo1i602
inserted and' ~~pul l ed out,,, the property is neasured. ~ '~ . ; . Figures ~
4 , to 10 'are ,drawing illustrating..the first measure ' 10', results

whi ch* are neasured on the ~ state that the antenna ,of the' present
invention and .prior,antenna are installed at, the COVA node . ~ , mobi | e

conmmuni cat ldmthﬁlf RlBatrcagnetire vake. traamaesmarom . inalsEld edmmxﬁug:ateom~ is

a~dr awi ng |4ejrtﬁ§;1£lata'nﬁgt$ hﬁfre%f:l Pﬁdcgnsﬂ&%sdw%h electroﬁh@h’étﬁc5wa¢e9 a
nce and, Figure 6

dravmng =il t Sm th chart nea mpeda

is'a draw ng I’I?@[ Q%tﬁ mAgRSHIC YRYR ARPOE ew 8,};%]5; ke te*a RTSHEe-"%Fi gure 7
and Fi gur e.efFechiveldr amhmj shorttdistant ﬁ%gctwalgaﬁbl%“et’an?nly The

el ect rorﬁagnﬂtelctt;:ommetizadaﬁa aibsoripat tisr providedmwd 2l Meze aﬂcterlaﬁ%ﬁ—lz

Fi gu(rée ~ dgtt%esane}:af- x%raa%f‘gsald hlteh.iéhg.t hatddiE . Sh@ﬁ&tl’@.sﬂcaﬂﬁeﬁ Jegtr Qémgne“ c

. wav radi at e 0 pri or ant enn ure g

illustrati n% §'ﬁ8 { g}“g?anatld‘ eéF%“?#“S‘ acr%‘é:t t‘%g"m%’\?é rQS&%g?ggE%J“aQ th? he a
ntenna of t¥Eesiesaft thAyepHGPortion o the looatl% Wik EBathelicat he
positions (antehhas‘jonneotfs,eacttrpometal(Ebad '25 and/or ,O. show the neasure
frequengy position of 824NHz, 94M—|z and 960MHz respectl vel y, and a'is-<the
measure val ue of the~antenna ~,° ~ i nven and ~ b

i s~ the ~ neasur &Pe-PRAY B%rtl"“of’f TFé'd Et)‘?fgéﬁ'f‘?‘ifﬁazlmaﬂ?veenﬁ sorber 1s

30 - Accor dferpedoas @ ¢ylindar meuing @ bigsiiamster jandhhke Hegar I?féf\FéaPed that

the reflect i@Forhesss 4 mddasese haﬂﬁm§ha§h€klmgdmmeerraﬁdl a tteoain bakeDst
unchanged .ﬂsfclrmea'sétf %@dcéx@craﬁ' Mtqgn Atcgogdlngly,' eid Iﬂ\@tﬁ ax.roﬁdt hat- the

ant enna_ of resent inventi %x pri ant e 1? \Mﬁe %ta l.ed at -a
CDVA~, ndtle~ l?m[’) Y& EEGmAtni TSt | °‘3 FEr rﬁrnacl Carfdifhds t 8And porti on
i s i nsert edcyLindes, inj enkizety, andgjedde rieyedghedeadfat iy o?fgflﬂﬁidstaantthe N

el ect rorragneémtrawapertfna:du athafemtet esdid felifchl~Abd8nmt itshednagitmdt At angl e

of 67, in 8gi Mﬂ?roﬁ&ﬁl‘béﬂa -oF is 1ntegra§§ge1xﬂsfer’c“e& hgnd %.Q{j%eeé’d ato 'thet he ~

presentlnvenélon ~it ~~is -4 - A
, 3ﬂ7f§§d PCT/ KRG / Q0202 *, . ~ , , 10 the azinuth angle of 68
shown i@ Figure 7 . As shown in Figure .8 , .. in. " caseé o~~. the -

, convent.i onal, an.trenmdltuah lssld461e&ﬁdﬁagnetac SAHEe Rt consists’ .oft'hé;
a2| nut h' f nte Lh , = ~
present 1nv§‘%?’i‘esﬁ ”Pc gergﬁsma??&ﬁl 513% %r% %Oﬁ é Qr}%f- ez o5,

, o, ., | weightl8owW&yer0 .0k -~ ~0~0t9heexg€tm frun¥+0,-0 \ﬂé’l e Q.G Wel@ﬁbr‘?tr di stant

r t{ﬁ rogygnet)'@awe HE 5" AbALLS £ 18, bge biy| ez,fd)mguawatlon'
! termnal év the"prior antenna, 1as' shown in ure ,,,|s ,'

1. 89mN &5 Wik éayetm %,6fFeyforad-Bi 5t al - %I‘E‘étgF‘Bn%wa\‘Fé r 8dPat 80 909 ' from
the mobile %E.f?i\m'%caéic%m 661 A D2ds hRvgng s} heioaot ennd ©fost heidhtes eata

i nvention as, shown in thure 10 . That , is, ,~. ~-~ the

maxi mum val &éz‘?’té’sobeen TenEs RN Y- reduced. ' ~ ' Figures 1l ~~to 17 axe:

dr awi ngs showi ng that the second ~~15. measure results on the state~that

the' ~ntenna of ‘th iptidn - oF the eleammaa%tient QQG@-:‘&%&& ,
%%‘I on,

installed at:the m)ge nohil e co nlcatl n ter
ant enna er SFHFE e ol RN Ee Tf'mm‘:f d?‘avm% ?\é %H% rpé:FP%
o cHrERmingR oG ur f i ng

| oss graph Jawen¥iogur wilD $rs detdihvibe Provitafidng Tefrr rdmt
i rrpedance 2e€1guraé1(i Ebgus eatt3ched aledéﬁvuﬂtgrs homu npis heorseanditmg- vawe~_ratio

graph. .. S d 4ngs' showi ng-the | onhg-di st ant
~e. Lectrorragn ?j(::se\%lg eljifg ra |astjei oﬁéglgt%@@n from 824MHz and 894MHz. Fi ‘gure

16 is a draw ~ng~~showi ng the. short-distant el ectromagneti c wave radi'ated
frompriss. ant enngiqunse Ei gsulaeloﬂgﬁuuslxaai déaiiongi PiSisticht Lics tthatdntgnhdne

short -di st arttf e'ect LBBBONet bomiaeat &bl at elfiham . sbooraddye agd enege of * the
present |nYe gromadnetic wdve reducing ‘device of ° the present ‘invention.
' As lllustrated above, the present J.nventlon ‘refers" "to the ‘fact

b



,, ~~1In (this context, the ,positions (1 ~ ~3)~ of each point and/or .-~0)
refer ,to~ the nmeasure frequency positions of 8 24MHz, 30 ~ 894MHz and
960MHz ~ respectively. ~ ais the ~ neasure'. value, of |'the antenna of

t he present invention and b is the neasure rralue of the , prior antenna. ~
~ .. WO, v in the second 2 nmeasure~ results, ttmmmﬁdm@joj;on

Ioss,..' 35 inpedance . and the . stairdj ng-wave ratio renain' unchanged on
the state, that the antenna~of, the~present invention and prior antenna.
are.built i~n the CDMA~npde nobi I'e~oomméhi cation terminal and the - ° whi p

antenna portron is-pulled out, .as shown,.in.Figures' 11 '"to 13. " . ~'

h~ Ca i:,that an4ele¢t;'o€nagneﬁ&@ Qr&‘ré7g}gs%r$ér (300t)~ J.BCB}&R%OQ@E@h@\' 30 ta,st
shown. i n | S or, ] n I Stan
gnH::’ %ig' hid ,Etﬂe rr@\a‘.af o%.d &1612 ﬁ 1’3(}8@1 %Q %éxetlgila_l ant{agn%h

el ectrorrag C rad-a
azi mut h, rangt&igp: 00 haﬁd ﬁ a‘i“tf‘éméagﬁ ‘Bftopfike aﬁ?f"@h’h’a?atlB’F 1tetﬁ‘é‘lﬁ‘r”esent
i nvention, ¢enrsigtivkpef; 8%&@1 aheéra@l LAt @mglaewmtp anttennd (120Nt.i"; as -shown
,~in Figure , 15, i*n the case';' bf the.| prior antenna, it, ~ is -44'.
~3dB .in.8, 94Mz at the ‘azi mut h anIeo the. .. case
of the, tantenha étalflh"eleﬁtég’earﬁ“er he ﬁbs‘trPer(BO%AScﬂ%"d%sﬁt magngge -
azi mut h~~ amijiee ferof MRnetin mateghdt iofclu&tmg abnve.8 esults; wea.gihtthe.‘

1 ong-di staply gl eets Wnﬁéig(ixtr %d'ﬁtd Aopalt grdh rweﬂ@w%, UREapgsd.L . .. 10

~ maxi num , short-di stant |,

. electr orr%g??et’Fenga%e Mﬂ@dtatqad' ‘15 Brifeibt fobPQ 1éo?muh§ CalpHFNE &,
t er mi.naho hawépg 66 e Prinn MEMRNG, @D §heswn- g1 obi Wilghe 16, §i8, 8. dbmN.g-

wh that_ of t-di st ant t . ", 15 radzZated f
the mobi e, SOWIRLERE! bn X5t Kbt — adRnBeLdite SaREr 00 The prclint

|nvent| on |8eiJgI30th , ~ The maxi mum val ue., has remarkabl y. bean reduced '
~ ~ . . ' FEigures 18to Figure 23 are draw ngs |lIustrat|ngthe
third. ' 20 measure ~-results 'on the state' that .~_fhe antenna of," t he'

present , invent~%n EEPHH or int BHHSETAFY i Haraf 1B ear . Pyhe 98, node.
nobi |.e 15 comhectinonnyrnat iceyavienabpsanbert HOOW D lanktennat ety frmed dnsert ed.
'Figure 18 kglinddtawiag shawroggh heorSm (Juzghast feeasdrangthapesanee - r  and
Figure 19 lﬁoraoqlr artﬁbeaaf%%hgnetgf rsaan@'mg HRAR rma&earatt the25

Fi gure’ 20'1: %qgvmn%ﬁ ovvlngsectrqﬁe%j dra|~ﬁ S0 pattern
fromtl, 75GH " * cHz TPadifat efom e ths LIHTR . #nt enna, ,
Figure ' 21~ eP-SC‘eFOI“a@P%!WCnQa‘rel rhserher Ay lnsltéhbaddﬁ‘ét"a}?t exte*éll%?c?? ddggnet i ¢
radi ati @n paveer poirtnon 1o/ TRz 1odat IBAGHRcH . B4 cAl ~antanda 1 (BYGHZsr adi at ed
fromthe ~ apkenna uyd meEQPmoaBr esAnt, | 'k‘é%!ii@%ra@@d Ehgblitﬁu%zsbs t:'ﬁedan' rig
illustrati n% ﬁhort(;r |lst ant e cgtelen%g_l et cticw‘ag‘e ara ! 3&{) the

ant enna, Phé At Crnber PIESNESg ¥ bf B é dr-awi ng,

~, ~showi ng, Lormed 28 %tcarﬁtmderehezt%naaﬁeﬂlémw ﬁ“d "ﬁhad?-%ﬁeédp?t’*o‘rﬂn
the antennaxauinq e gmeddedianaveent ionformed.’ AL, tl@% samen tihe s Torthext, the

posi tiong ( cbatrailbokt®bn eaechtr&%ah bokd . amk/)orls Tomest ahdréwy $411 measure
frequency. 91%§£i 'r%gﬁ 801%7 e 1hsd 8AF ar ]l:he Trﬁ: fbo§@d(30]z)87g"z

respectively;_ e, - neasure . he . present
i nvention .and b:is the’ measure val ~i e of. the MO 02/ 47199 PCT/ KRO1/ 00202

12 ' In ade.tJ.on, in the present 1nvent:r.on, sald electromagnetlc
wave absorb_er ,(300) is not manufactured independently, and the
30 manufactured mét'al' road (101) :t.s inserted at the fixed metal mould,
.and then an él’éétromagnetic wave absorber (300). may integrally be
inserted and inject:ed. S

‘ 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 corﬁmunication terminals,
" Therefore, the antenna receives and transnrtits_ the high frequeng:y' .



conventional antenna. . ' ~ ~ ~ ' , ~~ Rlso, :according ;to the
third ne~asure~ ~r-~su7a, pn-~ the state that, the, ant~nna , of the
present invention and the , conventional . |, ~5 ' antenna are c;installed |,
at ~ the ~~ PCf node nobile ' conmunication , ~~;; .., , ter~nina~. and
.the whipwoexmrexdna is i'nserted,' ~~ the inpedance and tgE/KR01/00202

' st andi ng- wave: ~atio remai n unchanged' as.in Figure 18 and Figure 19.

As ,illustrated i.'n Figure ~ 20, the maxi num val ue of |ong-distant '~ .

el ectromagnetl c wave radiation pattern~ ~0? the prior antenna is 10. 37.76dB
at the, azimuth angle of ~-65 in 1.75GHz, -40.09dB-at the azinuth angle of
-65 an 1. 783dkals 3¢ 4B at e R&.mut h angl e of .'~30 in 1.84GH. and -36:
40dB at 'the azimuth angle of 30 in 1.87GHz. . ,' , Wiereas in casg.of

t he~ant enna of - t‘he present invéntion, as illustrated in , Fi gure . 21, ,

t he maxi mum- wval-uén, gte [sbage cﬁhatetlamtantennalef théigicasenn ipaettsion Bsd; - 316 .
94dB in ! 1.a 7%Ghizertiionbe @nienthh areangleedf to 45 ,coMb0. A3EB &oBile 78GH1at

t he aZ| nth h:dfﬂghfcatqgn %mlngﬁ 20848 . Pd:g} ;no§ Gﬂ’ébi‘iet Q%m%l@étttﬂ angle of
-45 -36 %ese

6d e azi i
results, tefﬁ'ﬁng]eer??%%&met%e ngpﬁr"u nEJa‘? u@% |1??r(5??18’i’|ar§£§ EBwever
t he maxi rrunarf\P&FEed 2pg pillsHorut, dfhe Rrepesttaciy seagwerd-c~wave radl ated -from

. a m)bl le * com‘rum cation-'térmnal i n whi'ch the conventional ~ante~nna i s
bU|It |5167nW a8 ,5h9 i.n ug €~2.2 .wh val ue of
short. - d| st ant. el ec?r omagng :Aieb \ﬁ/ﬁseérr%wan%t %&utajcraeting Fng %lgyénmec?r?r‘%ﬁﬁl cation~

t er mi nal%i FFH-ER uhifha AFe fRpsHF et 1D FhesEate Shpk B iAghenna 195 the s
1. ~51mN g. , brfesent timgentsen Bad pmeocaarmtsem arthiatsthhdedrak| thenCA wedehas been

{ﬁmar ]Ifabl %/hrﬁ&;d.liéegemmnicatloflt@%ﬁ%ﬁéna 13093 “Whta. aﬁeenﬁadﬁgv\g_ﬁgklftﬁak owi ng' t
© four t P IRagULe 5 LeLL SO IgEslabg Lhal L PR RRLeNIA Ol g, Presen

a
i nvention a the conve enna-are 1 ns 2 CS node

mobi | & conmitAEEt Portst -nf=avERI aht YsFE2 D thif itk <B=ph 1“%‘?15"5&?9 Fi gure

24 is ads drimHedgnes ovich Fighee Shi i3 a faaving aklinvishgat inge dancetanmting-

]S Fi gur§6~25m}es aaeh‘.anigﬁ}epﬂal Iadtatratdumg t’he aatianfidigevose drat | @cgiiagh,
igure s & o;;g&ne

radi ation p%tltslt gr%ﬁagir%\mlez% ﬂﬂzg% ghé%%%@k&ﬁlé Eé&ida t’ét) g’g from

the' ' pri or PEERANL % gAf 82 7ap Blgéll%z di st 5 elt rifmgnetTt ' Padi.at i on
. pattérn of il_tlupsmlm}1swlsqammcamawestwaved radietefr dinomhe

ant enna 2of pmrprameﬁhal BNENFidire 10 is aMAGRAAF1991dst rRETKREHG®6202

Figure- 28: alseme elge%n{;qnttt&%tmt b00: 4 QA0-ohl RRL GhEGIH0TRINGLA: C

, rad~, ation, E: rac~a.ated from.the ' conventl ondl ant enna’and
Figure: , 29 P d”h‘ﬁ“ﬁ@; Bhowi ng short-distant 'electromagnetic wave , ~~ V
/. radi ated fromthe antenna of the present invention: , . ~ ;=5

- T T T i1 r‘l‘.hlg 'cgntetﬁ:onﬁ:ﬁét osit10n§ h? po§5tb:9n§ac(h %o.lv:nt (A~' ) =~
of each. 0| nt} ~an O stand ?or t he neasure' frequency fOSItIOI’l of

1. 75GHz%3 . 3nddggp) ffmetbe meaguRe fFPEEBGYe BRELEI AR, 8%%*251 Py
measure ,. ¥ad BE0Biz eepantisrng, mfndt&t&abtt%maasmmealue)bfamé bnténrtahe .

measur e ~1oofaJtH§ 9&5&& CORMERRE b0 N At @9N2he - Feasure  valudl 2 @gcording
,to , the f.ourt e results, ~. it ' has been ., revealed that the

i npedance: an?jmfel"l‘tlo ncﬂ-‘mﬁﬁ YWeve ratio of the state th-t.the antenna of the
present invention and prior antenna 15~~ are inst-al led at.the ' PCB .node

nobi | e ggnuni CaiAdBierQﬁcﬁn 3! saddd riber WakBs-epdnaths” A I1R@. W8En- femain

unchanged~a Ei.g a d 2 trake e 26,
t he val ue, §?{’% S5 gﬁg?aﬁﬁ ?g)ﬁ(g\! ilce%’tssf rt’ié‘latnlé%n il gténdgng 9%;63 06d8 at
1.7 5GHz ., Takify rﬁﬁei'aqurmﬁﬁ 280 11“?“38%2@@%“@8&(3‘-& %t the 20
~ azinuth angl theofstat®, that- BHe . anA:adﬁh atf thd p®4€ht imtenthen apdnptiprangl e

~of ,,-45 ,aneéué:%dgrénﬂasézﬁéa afd bhecrd midde - APEH 1R otommlcatlon

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

~ .. been revealed that long-distant electromagnetlc wav_e-radiet:ion
pattern is ~44.358B at the aij,muth- angle of 67 °, in 824MHz andin .
" case of ‘the ‘antennaof the present invention,: it'is -44.99dB at.

]

»



Whereas in case of the antenna of the present invention, ,as illustrated in
Figure 27; it is -36.19dH in 1.75GHz.at the azinuth angle of -55" ,
-38.80dB i ~n 1.78GHz' at the~azinuth angle of -55, , 256 ~ -37 . 48d8 at

~1.84CGHz , at the azi nuth angle . of -45 . Eventually,.. the maxi num val ue
remai ns unoVRoRHI b .+ +. , ' However, . the ~ ~maddixkroiovehue ~ of
short-di stant el ect romagnetl c wave radiated fromthe nobile comunication
'30 terminal wherein the' prior anténna,is installed, as Figufe 28;,~~is .,
1.32mNg. ~ Wile ,the maxi nrumvalue ~ tf short-distant el ectronmagnetic
wave radiated fromthe .nobile" communication termnal, ~wherein~ the

ant enpa_ of e nmeﬁﬁrgngl 481606000, Lfiohi'sh Aubssl. 7. & gﬁgmqu g0, 15, the

maxi mum-‘val ue fas been ~r emar'k ~r'e

| ongi-tiude sELCRER.OF, SRBuFSTy sahse e aW'o?‘}E’ianglt ’e"xaf’rﬁt’eﬁdépﬁpl pMHE gt ¢ he

'ant enna- oft}tehezmmm lagtensrnEsE at' iaaa :ana)&%/e4?>£99h&4amlf{rﬁR®f/ 91@&02

germ naI V\/nerel n.aqnly the whip _an nst al |

e~. ect romacp ne epf cmvvér\‘/telornédu%:ﬁng %benlgl P Ge !f)e f"ﬁm&q’ pre eﬁ’f [CRE .
5 ..As _illustrated, ~ the , present -~ |nvent|on " IS ~ that

in the 5 antennaﬂg,t,e‘;gge rmbé,{ee CQ{HMRuﬁat' QQl&@rm al “@%‘E:@tlhlstﬂgnbe“ cal
, antenna 0x ed and: npl Qed at the

i ns
upper: portaojggﬁtt%r?agpﬁelc né’taXF 55 ga\ge‘{ 16?3’“ gﬂ% é’| g’&é?oﬁ&ﬁ‘ﬂ%‘f’ic@ WAV e
absor ber ; (BBUEnRk . hawiqoa| thed rpiorhantsansn | @, shPwsailg fiigare r Badi$101), as
in said V\Drklﬁﬁngﬁg(,arqu&eas~that .of 'shortddlistant . electronTlhaye prajfiatedes are

measur. egg-0 nfﬁa?fe tﬁé 3HoB1 i atordie 1 B4 AN Be A1 nWR T KdAG L KRR eRha tchse tRE esent
i nvention Sen nrvleo;::'.antenrla 9L fi xedsra(;twnt I;].Iel Menqg PCS node
mobi | @ conmini cation rof il | respecg[ Y. 2EadZbrdi ng.to
t he neasure tl‘*eeélﬁﬁm‘”é‘ ‘L?Jtuehéés (REER rreé‘é‘é%ﬁkﬂd ¥efeed. pr osper | t| es simlar _to
the first and third neasure. results, nanely,,reflectlon | oss, |npedance,

st andi ng-vave r atg, ﬁ pégd an 5 '17 a hsgmd_ gge%%‘g{%gn@ﬁétc wave.Jadiyation

gattern"renmai n unc tant e netic wayve

radi ati oW p’ﬁ?"’lsé‘rrﬁ ’?/ﬁﬁ“gﬁsa‘f”?et&’te HE% BGEI She ‘Rokenna grpthe, rgsenfe gRe-
reduced. , -~pPrior Aantemns i besret huipstalled hatpr dbent COMRentpdsn weebidgpl ai ned,
t oget her wi téimiu@cd lons tdedinii AL Ohnd hehes patipl idhtephief @ét€dpulldd out.

enbodi ment . g g bk g epme%a&eghm% thétréeleaa%n' mgeydge 0 anal 1 - it~

t he present = 1nv y |ons 'such
hs b gt 1 B ThAS.F FavEG DRV G AR CHAFE HeaBRring éeei

Wi t hout 291epa¥1 iFAgure 3 ine seaping sBPwigR. the 'stgpding-wave: ratl°" grap(‘ Ef f ect
of the lInveriguwes] 4. and 15~-~are' dAamorgdl nghéwirighe the e Semig~thatamti on.

descri bed tabé&rteégnettne nseeeﬂadlaerent;bmeﬁsedegee RS he N gb faf,
short ™~ di sta@t 35 [Sect n@g{}et% %h\g@i/% Itgigls?r;o%q g gzhgler:rq:brt he&gmnl cation
ec et :

term nal by %%%réar |n% ° the e I C.wave, a SO net al ~r oad
£

of the ant eWA¥ . ¢ dses Rutom "T‘Ri'sef‘“%f pedt Figyre |17 ot afi ORRBMI
| ong- di %annlehsecretmghetsrmnhadestan&demqtomwemetlwave rma@emme

PCT/ KRA /002@3 anténna 88 Erh_epfgéérﬁciﬁ@ﬁth_ms of the antenna, ~~:'i rrpedanoe
and st andi ng;t ~dve ratio and can reduce t$e’ -affect ~on~ t he human body
‘due' to ,~.,shoxt-distant el'ectronmagnetic~ ~ wave by ..effeeti.vely

reducing vt he ' ﬁnengshcomtesdtorthemmamnsel(éct‘ro’ﬁagnrfeteﬁehvmwt (. 5
oo e ahd/or Y?) refer to the measure frequency positlons of 824MHz,
30 894MHz and 960MHz respectlvely a is the’ measure value of 'the
'antenna of the present invehtlon and b is the measure value of the

prior antenna.

Even, in the second 2_ measure results, the reflectlon loss“'
'35 1mpedance and the standing-wave ratio remain- unchanged on the
‘ state that the antenna -of the’ present invention and prior antenna .
" ! are built in the CDMA ‘mode mobile communlcatlon termlnal and the
" whip antenna portlon is pulled out, as shown .in Flgures 11 ‘to 13.

¢ .
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( PThat is claimed is~ ~ (daiml ~ :fin el~troma~etic wave-reducing device

in an-antenna of a nobile conmuni cat|031term nal conprising an

el ectromagnetic wave absorber installed'at the exterior of the netal road
of a helical.antenna, wherein an el ectromagneti c wave absorber has, the
upper po Itltsoonasasham finr P opireal £,y Linncher chsw iofigtiee broxlianwened, thée | ower

portion asmgf—awwft aelreﬁfrén&‘a%Etf@VrMa%EI@M Q&@é}%t qrs, -alﬁdB@dﬁ hggugh bore
forned at %Tﬂ@m en‘[rt QOI"[I thergb_%/ sal neta r oad Eb i nserted at
the throug AT ?r'?gr}ee? Y oS éPltc"‘?Nﬁ%e (TP Y &P ce in an
ant enna of°%& %bP#@%‘@nﬁWﬂnGawomtt Y n‘r%?alﬁwbmj'-r thé mpiamtsl axgleopdignet i

wave abs soriresand nst ahb@tl &t FidGeLAb eriPrenef c&sfwoﬁetl@é gread Qrfltetnl?ﬁ sai-d
hel i cal antenna églnsga ein an e ctromagnetlc wave absorber is . formed as

a cylinder 9d R BB AR EEr 2 fHEnREth AR REr AT pBP‘f‘th theher eby
sai d ' - netcdse oddtiveiangenyms oLt Bk girebhet timwenigivnhoie. is —( @hadBad : ~n

el ectronagaelaczmayﬁ g@qu%@g—;ﬁew C@n'ﬂ]_g%@ apt epn a2 DR L £ ¢
connunlcatlon elnr r|S|n an el ctronagnetlc wav e absor er

instal | ed &® '}‘i‘és‘é%teFJr%?tr ‘-?‘Pﬁ:*fl radlat’-°‘h1§’?‘é‘Feq“oﬁﬁ“‘%‘fnst Rechagogd -

he~x~al¢.a_nt enha~wheézein -an el ectromagneti c wave absorber-is . ~ ~i----
-1 mtegzatly | NSRAEee 10 said Mefalidfad. value of . short-distant
electromagnetlc wave radiated from the mobile ' communication -
terminal having the brior antenna, as shown in Figure 16, is -
1.75mW/g .whereas that of . short-distant electromagnetic wave
15 radiated from the mobile communication terminal . having ‘the
antenna,ef the present invention is 1.30mW/g.:_The makimum,value
has remarkably been redueed. )

Figures 18 to Figure 23 are drawings illuatrating the third.

20 measure results ‘on the state that the antenna of the présent
invention .and ﬁrior antenna are installed at the PCS mode mobile
commuriication terminal and the whip antenna portion is inserted.’
Flgure 18 is a draw1ng show1ng the Smlth chart measurlng 1mpedance '
and Figure 19 is a drawing showing the: standing—wave ratio graph,

.25 Figure 20 is a draw1ng showing electromaQnetic radiation pattern
froml. 75GHz, 1. 78GHz, '184GHz radiated from the convent10na1‘
antenna, . Figure 21 is drawing illustratlng -long-dlstant
electromagnetlc radiation pattern from 1. 75GHz, 1. 78Gﬁz, 1.84GHz '
and 1. 87GHz radlated from the antenna of therpresent invention.

30 Figure.22 is a drawing illustrating short-distant electromagnetic

| wave ‘radiated: from the antenna of thg present invention. “Fignre
23 is a drawing show1ng short—dlstant .electromagnetic wave

" radlated from'the antenna of the present invention.

35 . In this context, the posrtlons (11 -14) of each p01nt (A
- and/or V)’ stand for the measure frequency p051tlons of 1.75GHz;

1.78GHz, 1 84GHz and 1. 87GHz respectively, and a is the. measure
value of the present 1nventlon and b is the measure valde of the



(G aim47 ~n el ectromagneti c wave-reduci ng device according to Claim1l to
3; wherein an el ectromagnetic wave absor ber conprlses manganese zi nc based
ferry magnetic material including Xz03 1.8 ~2.0 wei ght % ~C~O 0.04 ~-U. 09
wei ght % Ti 02 0.02--0.09 weight % NazO 0. 290.3 8 weight % MOz 14.015.0
wei ght % X¥02419 -16.1 weight % Fe203 65, 075. 0 wei ght %cTGath10020> 0. 09

wei ght. % Si C~20.60-r0.85 weight % NO 0.0i-r0.03 weight %and Cr203 0.01
0. 05 wei ght % REPLACEVENT SHEET 2-4 APR 2003 WO 02/ 47199 PCT/ KRC] /00202

I . ~s ., ~~: ., [ dalns ~"' ..

.oy Sal d el ectromagneti c absorber ~as set forth in any one of CI a| s 1
to 4, . ~ ,conventiodal antenna.. , An el ec;romagnetlc reduci ng deV| ce , of a
nobile ' . .conmunicat~.on termnal, wherein said electromagnetic 'absorber

, . conprises, nagnesé zinc, ferry magnetrc materi al including..YZO- 1.8 .
' ' 2.0 .weiadht arccordiKi@c()th tht)rct)gnengugdntresult‘ aniche) s@gte ~

0~ 09~ ~. vidhiche et o2 che prerens iavebide) O cheScomdi@onts . 0 1
. 35 V\El rg:%;ma’ e 1%%9\1%%! hé‘G gs mod\ée'ngblgt.l.le* ’cggﬁgr%.ca@%on 6 5
85 wel: ght , errmmahu do‘ﬂ“*d'flhlp ""nt‘b"“a 63 i’%ﬂ?f"&ﬁ?' ts"e lmpeé’r‘ﬁ&"b% hy -r
0'."'0S: wei g:ht;and:.ng-'-wave -ratip remainChrdhgnged as, in Fg.gure 18 andg ﬁlqm'eah@enna

of ' a~nobi | ea$ ALt £ 0 nt e&@mmlzomhenelmamnumheﬂmlofanbemstwhere| n a

wire is mu@fgctrbﬁﬁ Jértégdwﬁe rggf‘u}ﬂggeﬁatt&gr Bf %ﬁ ?I‘:Loxt I%?xteﬁ?at QL' road, and

t hen' " I'eaves roa | xed~t 0
nobi | e- &dmMBhi’§4Bi B "ir@r AEHBYEh angle RE - ﬁ?)péf‘ borEHBNn 740- HB‘F’?ie"lf the o+ .
, An el ect r o/mR@RAL driyleedfiGien ey TesHa, f- ~-37.24a0®hit| €he, apiAmLl eAgicoBLt er m nal

i Bt " PR . BB B aa SR B ATLE AR

5
o . ~ .Whereas :in @gedof éhectanbﬂ!ume‘!ﬁ cthebsenssent aén'gefttlfoort S| n ‘Claim
6, ' ~ .. , irlustrated alnelmg‘ﬁfeonmnetmé: Mmaenine diad hé gotte icthg-afstantobi | e

communi ci?t' leatle&oéf{t@rg WART 84k e UpRak Q@rtth'eogzitﬁlﬁzhf LA oS a

cyl i nder i anef ek and | ower portion |s~ prned_as_a cyllnder
havi ng a ;.- 5 : 5HH1 92 Bl%ﬂrét'e?GHzfnﬂté:hFh?B’dﬂ’r’r bRee of roPned a8 14 Bcentr al

portion, . inthauehy §@|ﬁ‘l|1enﬁﬁﬂ\luth0&ﬁ|g]bﬂolﬂg 4sPser txal4ban “irha . sheinuglht bore '
T . the azimuth angle of -50° . From these results, we can see that . -

the maximum wvalues remain unchange'd .However, the maximum value
'20 of short-dlstant eélectromagnetic wave radiated from a mobile
I . 'communlcatlon terminal in which the conventional: antenna is bu:.lt,
Cis: 1.6TmW/g, as shown in Figure "22 while the maximum value of
~short-distant electromagnetlc wave radiated from ‘a' mobile
.communication. terminal in which -an antenna of the preeent
25 invention is built, is 1.51mW/g. From the results, we can See «
that the maximum values has been remarkably reduced.
. Figures 24 to -29 are draw:u.ngs show:r.ng the fourth measure
‘ .results on the state that the antenna of the present invention and
30 the conventional antenna are installed .at the PCS mode mob:.le
" communication texn{inal- ‘and the whip antenna is pulled out: Figure
24 is ,a' drawing 'showing the Smith chart measuring impedaince and
JFigure 25 is a drawing illustrating the standing-wave ratio graph,
'Figure 26 is- a -drawing showing 'long-distant electromagnetic
35 - radiation pattexn fof 1.75GHz, 1.78GHz, 1.84GHz and 1.87GHz
radiated from the"prio;' ‘antenna. Figure 27 is long- d:r.stant
electromagnetic 'radiation ‘pattern of 1.75GHz, '1.78GHz, 1.84GHz
and 1.87GHz radiated from the antenna of the-pi:esent invention.
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Sai d el ectromagnetic absorber as set forth |n CI ar m 6 ~ ., .
an~el ectromagneti ¢ wave-reduci ng device of a nobile comuni cation ZO .

term nal wherein they are.fornmed as cylinders and a through bore , is
forned at tWeMY&EM al portion,' thereby said netal road bmmﬂml/oomnserted~
at the through bore." ~~"'", , , " - " " 25" . [ daim9~ 17 ~ ~ ~
.~ o~ Y . .., ., , ., , Said . glectromagnetic absorbér as set forth
,zn Claim6; . '~ .: ari eJ.ectromagnett cswave-reduci ng device of a nobile
communi'cation, 30 ~ termnal whichis inserted and injected at the netal
road., . , Figure287is. a.drawing-illustratin§ lofg-QistantlQectromagnetic’' , '

35 ', Sai 40k ecid:0 %e&rcrgaégeherfr@a Sc%te ’cot'lgettxﬁolngl Chabi Cand 0 95 |

an electro netl ne-reduclin evi t1on . .~
I’Eﬁ 8 \ivg a,draw:L.jng sgowing shorqc-dlstan eJe.ectromagnetaic wave , x"l

WO 02/ 47199@@#‘3“?@@!?‘90’—2‘82@@“93 of; ‘e‘r#ﬁpﬁaﬁe@omﬁ@rlﬁg magnese zi nc ferry
:magnetisc ma,terlal ;. ~~.r . ~including YZO- .rl~ 8 ~ 2 .~0 ;wei ght ~~,

k~0," Q. 04 = 19 1,09 . 9 ht | $,
Na20 ~Qo : "Ilot“l% “\3’%3 P°s’9'1%7ﬁ8§ Ljrfzf“q‘”o ¥ fach E‘Pi“(% ‘K: Sm ~

ZnQ, 'ZS Oanel/éhﬁ V)5smemoyh&or~th5 =a308e  Sheq@@néy Spasi®iomedght. 78sHz, a0 , r
;39 0:.,- 05 l 78@!‘199 1‘“@38&5 anﬁ 1%7%%!2 r(_ﬁépectlveﬂr 85 ﬁ@”aglly the nH'as&tQ Ol -

9'03 r; RS l%e of tge aégenna of the present inﬁentlonggnd b lS the ﬁéaSG&a ' ~~
~ : ' ,-10, value of the conventlonaljantenna ~ i~ 1 o PSR | : 1 1 Lt

r. ~~r' ~1- . N :
CA{. Al'u,-. AF[, . AY| A9n CAY..A +2. AS, An A@
%)* 1Y _ a89 XSI‘]I(jZf acﬁ;ﬁ% ca ? l@ ful da]1 §] ﬁca’j’ca] caUl c
a] ca] caU] cJTEpLed crhatT E‘J]l THRRE

state that the antenna of the present inventien and prior antenna

-li are installed at the PCS .mode mobile communication terminal ‘and
the whip antenna is pulled out, rema:Ln unchanged as in E‘lgures 24
.and 25. Also, as illustrated in Figure 26, the value of 'long-

' distant electromagnetic radiation pattern is —36.06d1§ at 1.75GHz
. and the azimuth angle of -60° , ' -38.82dB in 1.84GHz at the
20" azimuth angle of -60,.-37.48dB at 1.84GHz at the ailmuth angle -of
.—45°% -35.53dB in 1.87GHz and the azimuth "angle of ~50°",
Whereas in case of the antenna of the present invention, _as

. .'Lllustrated in Figure 27, it is -36.19dB in 1.75GHz.at the az:r.muth
angle of ~55° r =38. BOdB in 1.78GHz at the azimuth angle of -55% ,.

25 - -37.48dB at '1.84GHz at the azimuth angle of -45° . Ev_entually,..
the maximum value remains uncha_nged. ,

However, . the 'maximtim‘_ value  of shtmt—-dq'.stant

* electromagnetic wave radiated from the mobile communication

'30 terminal wherein the prior antenna is 1nstalled, as Figure 28, is
1.32mW/g. - While . the maximum value =~ of short-distant
electromagnetic wave radiated from the mobile’ communication
.terminal, ‘wherein the antenna' of the present invention is
"installed, is 0.929mW/g. That is, the maximum value has been

35 remarkably reduced. | ‘

. ¢

F:Lgure 30 is'a longitude section, show1ng another work:.ng
example aple.ed to the antenna of’ the mob:.le -communication
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f 10908 () -1 diskar) klebt B nErie Jab@YkB(@tion pattern” remain unchanged,
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As described thus far, the present invention was explained,
together with the illustration of the specific. 'prefei:z_'ed
'. 25 embod:.m:ant It will be appreciated that'it is not :x.ntended to
‘limit' the present - J.nventlon to the above example only, many
' var:.at:.ons, such as might readily occur to one skilled in the art,

being possible,’ without departing from the scope thereof.

‘[ Effect of the Invention }

According to the present- :mvent:.on described . thus far, the

" present invention reduces the - strength of -short-distant
35 'electromagnetic vave radiated from the mobile " communication
termlnal by :.nsertn.ng the. electromagnetic wave, absorber at the
metal road of the antenna. And it does not almost affect the
rad:l.at:.on of long-dn.stant electromagnetlc wave radiatlon as well
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[Claim 2]

An electromagnetic wave-reducing device in an antenna of a mobile communication

K terminal comprising an electromagnetic wave absorber installed at the exterior of the
metal road of the said helical antenna, wherein an electromagnetic wave absorber is

i
\  formed as a cylinder and has a through bore formed at the central portion, thereby said

metal road being inserted at the through bore.

[Claim 3]
- An electrom
terminal comprising an electromagnetic wave absorber installed
.metal road of th the _said hehcal,antenna,—whetem an electromagnetic wave absorber -18

——-_—;—.r—ﬁ»—nn i

" Integrally inserted to said metal road

agnetic wave-reducing device in an antenna of a mobile communication’
at the extenor of ; the )

E [Claim 4] _
An electromagnetic wave-reducing device according to Claim 1 to 3;
wherein an electromagnetic wave absorber comprises manganese zinc based ferry
magnetic material including Y,03 1.8 ~2.0 weight %, K20 0.04 ~0.09 weight %, TiO,
0.02~0.09 weight %, Na,0 0.29~0.38 weight %, MnO; 14.0~15.0 weight %, ZnO 15.0
~16.5 weight %, Fe;03 65.0~75.0 weight%, CaO 0.05 ~0.09 weight %, S5i0,0.60~0.85
weight %, NiO 0.01~0.03 weight % and Cr,03 0.01 ~0.05 weight %.
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weight. %, Na,0 0. 29 ~ 0.38 welght %, Mn0214 0 ~"15.0 weight %, '
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0 09 we:.ght %, 810,0.60 ~ 0 85 weight %, N:LO 0 01 .~ 0.03- we:.ght %
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‘KClaiJnal L0 . “\ . ' ’ -

In an antenna of" a mobile commun:LcatJ.on term:.nal wherein a ’
hellcal antenna where:.n a wire is wound, is flxed at the upper
portJ.on -of - the metal road, and then" leaves the lower portion of
‘the meta,l road fixed to the mobile- commun:.cation termlnal, and the

' upper port:l.on is molded,’ '

An electromagnetic—reduc:mg device of a meblle
commun:.cation terminal wherein an electromagnetlc wave absorber
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magnetic w e—re uc1ng a mobile communica
terminal wherein the upper portion.is formed as a cyl:.nder having
"10  big diameter and lower port:Lon is formed as a cyl:.nder hav1ng a
" small diameter and a through bore is formed at the central portion,
‘thereby said metal road being inserte'dn'at the through bore.

- S
15 [claims.]l
' Said electromagnetic absorber as set forth in Claim 6;

an'elecﬁromagnetic v&ave—reducing device of a mobile con;munication
20 . terminal wherein they are formed as qy],indé;‘s and a through bore

is formed at the central pbrtior;,’ thereby said metal road be:_'mg

inserted at the through bore. o

.

25 [ claim 9']

L

- Said electromagnetic absorber as set forth in Claim 6;
©an electromagnetlc wave~reducing devxce of a mobile communlcatz.on
30 ternu.nal wh:Lch -is inserted and J.njected at the metal road.
€
" { claim 10]
35 'Said electromagnetic absorber as set forth in Claims 6.to 9;

an electromagnetic wave-reducing device of a mobile comminication

L
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weight % and'Cr,0;," 0. 01 ~'0 05 welght %.



