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PCT/ KR97/ H GH | MPEDANCE TYPE H GH_E ANTENNA
TECHNICADgagaﬁ%Ps The present inventi-on relategcﬁgﬁggwﬁgﬁ

I npedance type high frequency 5 antenna, and in particular, to an

I mproved hi gh i npedance type high frequency antenna by which the
antenna is not influenced by an external factor when a human body or
the |i ke approache lj ‘ by
decreasi ng a react A -CORPoHEM < ' st onponent ,
whereby it is p055|ble to fabrlcate a conpact S|ze product 10

BACKGROUND ART The conventional antenna of a nobile phone, a
w r.el ess phone, a PCS ( Per sSTEGHNICALWFIEED | on System), or the like
is |lengthy, thus causing i nconveni ence. Therefore, it is needed to

fabricate a short efherpresantinvéntiditrelates towgﬁrmpedance type high fﬂeauehe&er to
overcone the above-descri bed problem in an I npedan

t he resisst angmtéhrd) anddn particutsr lodn imptoted: hi nmfp@dahbe Fbﬂ@i ugn
shoul d be preferably - 353—-450 Fbmevé? wheghthe above-desc rlggg values

are actual |y mtenrieeby whieh the amteanads eeb influencéd byrereaxtetred) factor whenbedy or
20 the |i ke approaches the sane due to the resistance R and the

reactance X, human body buthedikgrapproachesdh&aRtanbazbyemabling\eehightimpedamee an
antenna characteristic, whereby the | engthy of the antenna of a

hi gh frequendy deoneasm@acnea@tameeemponent and incteasinga rasistanescorhponeritc~18
cm Figures 1 through 4 are schematic diagrans illustrating
convent i onal wiryeby %ﬂﬁtﬂﬂSﬁ@!ﬁ tonfabricaten atcompact sizehprodugt.e known four ki nds
of | oading type antennas in which 1/2[err] and 1/4[err] are used.
Nanel y,1Q@ he helical antenna of 1/4[err] and the nonopol e antenna of

Heterr] BACKGROUND ART |
The conventional antenna of a mobile phone, a wireless phone, a PCS
(Personal Communication System), or the like is lengthy, thus causing
inconvenience. Therefore, it is needed to fabricéte a shorter antenna of the
15 system. |
In order to overcome the above-described' problem, in an impedance
(R+jX), the resistance R should be preferably 250Q, and the reactance X
should be preferably -350~-450. However, when the above-described values
are actually adopted, the antenna is easily influenced when a human body or
20 the like approaches the same due to the resistance R and the reactance X,
thus degrading the SWR (Standing Wave Ratio) and an antenna characteristic,
whereby the lengthy of the antenna of a high frequency broad band wireless
instrument becomes about 16~18 cm.
Figures 1 through 4 are schematic diagrams illustrating conventional
25 antennas. As shown therein, there are known four kinds of loading type
antennas in which 1/2A and 1/4\ are used.

Namely, the helical antenna of 1/44 and the monopole antenna of 1/24
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, .
monopol e wategagdsof 1/2[err] is generally used. Conventi Opé*ml%@%mnopol o

capacity of - antenna is indicated as a R and j X, an

antenna of 1/2[err], the value of Ris 200~300[err], and the val ue -
of Xis -300~-400[err]. Hoyever, in the conventional antenna,
in the antenna of 1/4[err], it is 5 possi ble to reduce the | engthy of

oi 1 ot oncy | SahippleZ ek 1, 125 15 hBRRRIY useo. CERTBRIHELY, the Yabuiidf or,

and & r oact aARSHER A % BRI, sfiShihe Ridhoplie prtenna of X HRRTC 11

when a humanygpdyergs i%béolé&maﬂﬁﬂ(iﬁ&%ﬁxet %@%}/Rﬂgp[e”] 10

mat chi ng state when the antenna I's not I nfluence human body or the

i ke due to the | ' Si 0 t
ﬂbyevb?. inSthenesnvetitiARE Bhtehfd, T ehé %?\?éslﬁaﬁr?] ?f CRARoiGs

becones el ectrica unst able, thus degrading the SWR I ng Vave

Rat i 0) , swher pbysiblecteeiddueb aneefgthy 6 thBtumME Heweesr, Siridthe indBctance
DI SCLOSURE THE | NVENTION: - . Accordingly, it 1s an object of

the present icompohennisthighy thei afficienty dincreased dudptriatermialnessii gh
frequency antenna whi ch overcones the aforenentianed pr obl ens

encountered in thin addition} sincel ther monopole antenna hasl & lowenresitancefRect of
the present invention to provide an inproved high 20 - inpedance type
hi gh. f r equen200a806Q)andy aweactanceheomposemnta(X:s-300+~-400Q), thenanteamads by an
~external factor when a human body or the |ike approaches t he :
antenna by einflabnoegd avhigngd human body dnthe dikecapproaches thecsameesThe 50Q
conponent and increasing a resistance conponent, whereby it is possible to
fabri cabe a matghing stite avherotiecantenas is not influenced by theohiman diodyar thé t he
present invention to provide an inproved high i npedance type high
frequency anlikenduevio the lowerapsistancsr componeniganthdhe reactance raprmpasient he
antenna by using a smth chart. : ' : :

becomes electrically unstable, thus degrading the SWR (Standing Wave

Ratio), whereby the efficiency of the antenna is décreased.

15 _DISCLOSURE OF THE INVENTION
_Accordingly_, it is an object of the present invention to provide a high
impé_dance type high frequ_enéy ah_tenna which overcomes the aforementioned
problems encountered m the c_bnvéntional art.
It is another object of the present invention to provide an improved high
20 impedance type high frequency antenna by v_vhich the antenna is not
influenced by an external facto'ir when a human body or the like approaches
the antenna by ehabling a high impedancé by decreasing a reactance
component and increasing a resistance compbnent, Whereby it is possible to
fabricate a compact size product. | o
25 It is another object of the present invention to provide an improved high
impedance type high frequency antenna which is capable of reducing the

length of the antenna by using a smith chatt.



WD 98/ 48478 ¢ i

PCT/ KR97/ 000 3

It is ano?ﬁ%%ﬁgﬁy%ct of the present invention to provide FCYVEBIUWE hi gh
I npedance type high frequency antenna which is capabl e of providing an

I nproved ant enna havi ng a hi ghest pure resistance. To

achi eve the above objects, there is provided a high inpedance type 5

hi gh frequency antenna which: ;includes an RF nodul e -having an input and

out put capacity of itiarother objaet of thanresen] inventionito psovide madmprovathighhe
ant enna and the RF | e for outputting@SO[err] of an i npedance and

havi ng a smi t ifpedance Wﬁﬁr"lﬁggt regueney .antenia | whigh isceanable of providing an
1/2[err] nonopol e antenna i qatgﬂ&d with a 50[err] RF nodule,
wherei n the niRIAVEQ aptenng Ea‘fﬂQl ghest RWARJesistance havi ng a capacity
"mpedance of the 1} EEPier b 4nBye SBiEce, Sheiap &royided adveh imeedansestype ¢ he
mpedance of ! . SOIRUIGOP P Y |
= Capaci By of hioh Tredtlnci Shibiye Wicdues 50 B ouil-haviod an oRriandng
L . Theanc ofiout fpnchy S0 aRkS b HRREBRAR o 3 HtBer o B S
Cuner fecta’ eipdind B (UG 6 bl 500 of 6 BilecPob i nBikl 4 B
havi di L : . ¢ th i :
o2 md o eoE /3, ABaE bR B 3P fortpold e s lch8l ™
advant ages of wif) BKPHF AAIRY, Wherfif the Mbiaifg Yitclin Riuads " bndsngdr' ¥ 2°

poi nted out in the append

SCR ON é§ﬁ¥%mﬁg |Q§; qﬁﬁk' ' 4l
E))Eco.rrlep%gr e ﬂi?‘ﬂigun rst 0051Froanr1‘dt ﬁré.inductorT. é'?é\lsl e 82@???%‘?‘?Qﬁwgltbgn
her ei nbel ow ajyhddamica GF @R mbrfapeld mmm.%%a réé&aﬂbgl‘aﬂtﬂysdm& of
illustration only, and thus are no Imtative of the presen _

i nvention, anig o\ehéreih th i ircuit fin i i C
i éreiri the matching circuit /ﬁh%%’sa eondBASE hAviAG % capatRyads

diagrans illustrating the
PCT/ KR97/ 0009¢PF and an inductor having a capacity of 18mH, and tllg_e impedgbn_ce of the
a

constructions of conventional antennas; I gure I'S
schemati c di agf2Anmohbpelerist400¢500Q, andstheusiattimncsfofahBisae is 0.

15 Additional advantages, objects and other features of the invention will
be set forth in part in the description which follows and in part will become
apparent to those having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention. The objects and
advantages of the invention may be realized and attained as particularly

20  pointed out in the appended claims.

" BRIEF_DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from the

detailed description given hereinbelow and the accompanying drawings Which

25 are given by way of illustration only, and thus are not limitative of the present
invention, and wherein:

Figures 1 through 4 are schematic diagrams illustrating the



illustrating an in

| npedance type high frequency antemna according to the present invention;
Figure 6 is a detailed circuit diagramillustrating a matching circuit 5
accor di ngwiomsuBerspr esent i nventi on; Fi gure PCra&rd7/6909g" am
illustrating a smth chart according to the present i nvention; and
Fi gures 8A through 8C are front views illustrating the construction of an
antenna according to the present inventiqf, of which: 10 _
Figure 8Ais a front viewillustrating an antenna according to the
present 'nve%dr%ﬂ'ugtions of conven 'onal'antennEs;gure 8B is a front view

_ _ ‘nductor according to the " present invention; and
Figure 8Cis a fromguid 5 ll schehiatic diaigmnt ARAKAE -tﬁ@%@ﬁ&kulr\ﬁﬂiohoofté‘ﬁli_:g}ﬁ
present invention:- _ - MODES CARRYI NG QUT THE
I NVENTI ON jmpedance type-highv ffeduenicydritermiee actdradingoresthbysrbsenmt iferition; 9h
I npedance type high “frequency antenna according to the present

i nvention. 20 Figure 6 isasdeatailed lvhrcalt diagram Mustrating cal matehingeirduioh

frequency antenna - according to the present invention includes an RF )

nodul e 19 havaceordingitothe present invemtionut put capacity of 50[err], an antenna
20 for receiving and transmtting signals, and a matching circuit 30
connect ed bet ween Figoreahisa diageamdliastrating a smith cRartrerdotding to theupresent ng
SO0[err] of the inpedance of the antenna so that the 25 .signal fromthe
ant enna 20 i snvention; @adti cal to the inpedance of the RF modul e 10.

Figure 6 illustrates a natchi n_gkci rcuit according to the present invention.
WO 98/ 48478 Figures 8A through 8C are front views illustrating the construction of an

PCT/ KR97/ 00096 : ) _ . . g 5

As shown t herantennaageerdingsto thepresentiipvention, h whiehict or L10 of a

18nH are connect ed. . . Fi gu_re ? il lyustrates a smth chart
accordiMy to the preserfigue@Ais afronkuiew illustratingran, anteang Accardingte the
illustrate the construction of an antenna according to 5 t he present
i nvention, ofPraf@MHNVential e 8A is a front viewillustrating an :

antenna according to t pr t. lL,nventio. Ei.gure IS a fropt view
il lustrating an induct r'g%ﬁ adrop VPWemWE%‘@\Q[ﬂfP ﬁ\%@ﬁ@'&?@ﬁm i/q@\?re 8C
is a front viewill uat rating a condenser according to the present
i nventi on. present invention; an
Figure 8C is a front view illustrating a condenser according to the

15 present invention.

MODES FOR CARRYING OUT THE INVENTION

Figure 5 llustrates the construction of a high impedance type high
frequency antenna according to the present invention.

20 As shown therein, the high impedance type high frequency antenna
according to the present invention includes an RF module- 10 having an input
and output capacity of 50Q, an antenna 20 for receiving and transmitting
signals, and a matching circuit 30 connected between the antenna 20 and the
RF modhle for outputting 50Q of the impedance of the antenna so that the

25 signal from the antenna 20 is made identical to the impedance of the RF
module 10.

Figure 6 illustrates a matching circuit according to the present invention.



Referring to Figure 7, in the draw ngs, poifts A tthrough C denote 10

| npedance ] paths. Namely, such points are inpedance regions in which
there is Wfé{&Mact ance conponent, and the resistance comtgmﬂq“g%
450~500[ err] which value is known high. In addition, at the points A .
t hrough C, there are not any influence fromthe human body or the

i ke. Since the output fronPthe RF nodule 10 is 50[err], the
output is related 15 to hhe“ oi nt in teﬁ spith:ehart. In order to nove
the point Ato the&&?r‘ﬁwné erein, a ceRdanser, Qégprr‘lﬂlzcﬁm@’bﬁdﬂﬁﬁ%llép oha :
par al | el Condﬁﬁﬁf{ of an adm ttance chart and the serial inductor of
an i npedance ang, onng r needed. Therefore, in the

Capaci ty of 1pF andobie’ IHaled e bRh 8 A58Gring to theliaRantuantg, A o -
i ronment PG BHaMSERRER: HifsRé i pBARRICHRR & dh antenog Adorihg to

| mpedance of PRCPARBERf TveriioR df \ihjoh! 'Figlid® R At yiew iygfrarfe an

the ant enna. | Stannd,; abcRfby he e, BREeM tniaiion FIgfREm 8 g, AP ISk, 1o
a_hi gh i npedajgeat fihductor Jgogprding to tﬁ@%@%‘ﬂg@\ggﬁsgﬂ@mﬁb‘%@% ghna

of 1/2[err] is extended, the err

PCT/ KR97/ 0009%0nt view illustrating a condenser according to the present invenfion. .
nonopol e portion becones a high i npedance by TUsing an matching circuit

of the helical antﬁél&i‘riﬁ%rt% figﬁfé‘ 71/iALPer dravifigs, t PSinty ﬂﬁfrbkgﬁgéiﬁéiqrt)% g

ant enna becones Ing circult. escCr

above, i@ theinjediancanenirgsaths Iames)) sﬁéﬁﬁéiﬁﬁ?ﬁedgﬁgggnﬁéy@ms ﬁ‘\%@ﬁ@i ng

to the present 'invention, the antennda i s not

he T est stance oot Farad SO Shd e 1aRlarkel coMIAeR 8 |
S 450~500Q which value is known high. in addition, at the points A through C,
there are not any influence from the human body or the like.
Since the output from the RF module 10 is 50Q, the output is related
15 to the point B in the smith chart. In order to move the point A to the point B
based on the matching principle, the parallel condenser of an admittance chart
and the serial inductor of an impedance chart are further needed.
Therefore, in the matching circuit 30 as shown in Figure 6, the
condenser C10 having a capacity of 1pF and the inductor L10 having a
20 capacity of 18mH are needed. The integer values may be varied based on the
various envirohment during the experiment or test.
The high impedance of the antenna is matched with the RF module
output impedance of the matching circuit 30.
" In addition, the monopole antennas of the 1/4A and 1/2A are made
25 shorter, and the antenna is not influenced by the human body or the like by

using a high impedance antenna.

Namely, when the monopole antenna of 1/2A is extended, the 1/2)



possible to fabricate an antenna having a | engthy of about 8~10cm whereby

it I's possible to fabricate a conpact size product. 10 Al t hough
t he pref ewomd48T®odi nents of the present invention have bPEIVKR97/00096

di sclosed for illustrative purposes, those skilled in the art wll

appreci ate that various nodifications, additions and substitutions
are possible, wthout departing gromthe scope and spirit of the

i nvention as recited in the ~acconpanying clainms. 15 20

25 ' ion becomes a high impedance by using an LC matching circui

RCT/ K97/ 00005 PO P oh Impedance by using an LG rygigrfg ofreut

of the helical antenna portion of 1/41, and the 1/4A helical antenna becomes
a matching circuit.
As described above, in the high impedance type high frequency -
5 antenna according to the present invention, the antenna is not influenced by
the human or the like by decreasing the reactance component and increasing
the resistance component, for thus forming a high impedance state, and it is
- possible to fabricate an antenna having a lengthy of about 8~10cm, whereby
it is possible to fabricate a compact size product.
10 Although the preferred embodiments of the present invention have been
disclosed for illustrative purposes, those skilled in the art will appreciate that

various modifications, additions and substitutions are possible, without
‘departing from the scope and spirit of the invention as recited in the
accompanying claims.
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1. A hi gh inpedance type high frequency afitenna+«or a wire |ess

I nstrune | i ke, conpri sing: an RF nodul e havi ng an
i nput an%ggﬁ'ﬁéﬁgcapad ty of 50[err]; and 5 a RETARONB0096  c i t

connect ed between the antenna and the RF nodul e \—E—OV\OULMIQ_
50[err] of an inpedance and having a smth chart at a 1/4[err] helica
portion so that a 1/2[err] nonopole antedna is matcheii\"mmr

nodul e. 2. The antenna of claim1 m ﬁhl ng
circuit includes 10 a condenser haVClkAIMS capaci | ty of 1PF and' an | rduct or
having a capacity of The antenna of claim

1, wherein an i rrpédancé\ B'th'mpeﬂPQF%rtYI]’e hlgh frequemyopmeanastomeonwmssr]

d t
and a reactag s?rument or tﬁgﬁe, compnsi%g

| an RF module having an input and output capacity of 50Q; and
5 a matching circuit connected between the antenna and the RF module
for outputting 50Q of an impedance and having a smith chart at a 1/4A helical

portion so that a 1/2A monopole antenna is matched with a 50Q RF module.

2. The antenna of claim 1, wherein said matching circuit includes
10 a condenser having a capacity of 1PF and an inductor having a capacity of
18mH. |

3. The antenna of claim 1, wherein an impedance of the 1/2)
monopole is 400~500Q, and a reactance of the same is 0.
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25



