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SDD'ACl-KOtJB'l' .. 'r!PE AlfTZNN'A AND 
COMMmjIQAT:tPI IDUUDf T VSXHG SAME 

Z!AC!JGltgmm OP TRB XNym?ON 

1. 11•14 of tb• tnve~tion 

Pl1071-291 

s ':he present invention relates to • cu:rre.nt-
in4ucing-type surtace~mount-type antenna for use· in 
mobile communication equipment, such as portable 
telephones, and a radio LAN (Local Area Network), an4 
couunication equi.p)lent usinq the same. 

io 2. Description.of the a.lated ~t 
A conventional surf ace-mount-type antenna is 

shown in Piq. a. A radiation alectrcde 73 an4 a power 
supply electrode 73 ara to'1!l~d on the surface Qf a base 
71 of this surrace-mount-type antenna 70 with a gap 9 

15 therebetween. A groundlnq terminal 72a and a pover 
supply eleotrod• 73a, Which are connected to one end of 
the radiation electrode 72 and to one end of the power 
supply electrode 73, are form.a on one end surface 71a of 
the 'base 71. A capacity loaded electrode 74 is toxme4 on 

20 th• other end surface 711> at the base 71, Which Qapacity 
loaded electrode 74 is conn•cte.~ to the other end of the 
radiation electrode 72. 

In the conventional aurrace-mount-typa antenna 
70, the capacity loaded electrode 74 is provided ror 

2 5 shortening- the. wavelenqth. However, the · [eapaei~Yl 
capacitance formed by this oapacity loaded electrode 74 

can be increased only by the.specific ind~~tive capaci~y 
er af the base 71 and the thicknes$ of the base 71. 
Also, even if th* radiatiott electrode 72 is formed into a 

30 meandering shap• in order ~o increase the. length of the 

-·-· 
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ra41ation •lectrode 72 which resonates at • pre4ete111ined. 
wavelenCJth, the~e are limitations in terms of 4imenaians 
and shape, and the length of the base '11 cannot be. Pde 

short. 'theretore, it is dit:J.eu1t to aohiey• a &m•ll 
s size. wit.h the conventiom.l surf ace-mount-type antenna 70 

-fhas--a-pr~ in achie¥i~9 a saall si••t· ~er, 
ao.mmun1cat1on equipment hevint the conventional surfage­
mount-type antenna 70 incorporated therein ha• the 
draVback of the housinq of the CO'llllUnication equipment 

10 ~eing incapa~le ot being formed to be s~all in size. 

St7MQ,BX OP m nmpnoN 
Accordinqly, it is an object of the present 

invention to proV'.ide a surtaoe-aount-type antenna Whioh 
is Short in length and thin in thickness and which pan be 

15 formed into a small size, and comaunioation eqUipment 
havinq the same mount.ad therein. . 

'l'o achieve th6 above [ da111er1he4-e~e•T- ADA 
pt;har objects, accordin~ to one aspect of the present 
invention, the.re is provided a ou.rrent-inducing-type 

20 surface-mount-type antenna, -fwlle~-i~ .. cqmwi1ing a 
radiation electrode-{-Wh!ch is cu!'Yedt arronqed 
&ubstantially in the shape of a lettel:' L or a siaeways u, 
in which one end is open and the other end i• eort­
circui~dh-}- and a pow61' aupply electrode for axeitinq 

25 the ra4ia~ion e1ectrQde ta~--eE\\ed--f J the radiation 
alactgod1 and power aupplv electro«• famed w1tb a qag 
tberebetyaen on one main surf ace of a base made of a 
dielectric or a magnetic suhstance [wi\~ a !•P 

-tbar..be.tweeni, [aA4J the·radiation electrode a~d the 
30 power supply el601:rode E•••l ~eing oonnaotec! to • 

groU11ding terminal and a power supply terminal, 
respectively, fot1Ded on {••¥] .an end surface of the ~ase. 
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Accor4in~ to another aspeot of the p~esen~ 
invention, there is prov14ad a current-induc1n;•typa 
aurface-Jlount-type ahtanna, [wllaB"a!nJ ggm:grlsing a 
radiation elaetrode f whieh 1~ eurvedt arranged 
substantially in tbe shape of a letter L or a ai4eways u, 
in which one end is open and the other en4 is ahort­
circuite4, [i•] th• gg4iatipn electro49 blinp foZ111.ed 
e~eh4in9 over one main surface and at least one end 
sUl:'f ace of a ~ase made of a dielectric or a m.a911etic 

10 substance, a power supply alactroae [is) formeQ on one 
main surtace ot the base.with a gap flrits t.,.a wa4iat1a 
elee'\~o4e, an~it being prayidad between the radiation 
electroae and the power supply el•=~• [awe}.. the 
~adiatiqn electrode 1114 ~be power_ suaaiv elaptrpda l>einq 

is connected to a qroundin9 terminal and a pover·supply 
terminal, respectively, formed on another end surtace of 
the J:>ase. 

According to a ~w:ther aspect of the present 
invention, th~e is provided COlll:tlunication equipment 

20 bavinq the surf•ce-aount-typa antenna moun~ed therein 
In tbe present invention, as described above, 

since a radiation electrode S'Ubstantially in the shape of 
a letter L or a sideways U is provided on at least one 
main •urf aca from among the main surf aces and the end 

25 s\1%'faces of a base, it is possible to increase the 
rasonance wavelength with respect to tha chip (base) 
sise, and aince a [aapae!ty) cppaeltance simil•r to a 
loaClin9 capacity is toned bet'!feen.tbe open en4 portion 
of t'he radiation elae~ode and the grounding electrode, 

30 it is pos•iblA to increase the resonance wavelength .Ven 
further. Thi$ fact means that t11ben the frequency is made 
fixed, it is possible to decrease the chip (base) aize. 
Therefore, a small-sized surface-:iount-type antenna can 

..., .. vu: 
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J:>e realized, and thus ecaunication a~ipment having" the 
sa10.• m~unte4 tller•in can be for.med into a small size. 

~he above and further objects, aspacta and 
novel features of t:he invention will become acn-e apparent 

5 fl"om the tollowin; detailed des=ription when read in 
connect.ion with the accompanying- drawings. 

gIEF DESQRIPT?ON OE. m pM.WIJ!G.§ 

1i~· 1 is a perspective viev or a first 
embodiment of a surf ace-mount-type antenna according to 

10 the };>resent in"Vent.ion; 
Fig~ 2 ie an equivalent eleotrical circuit 

diaqrlllll. ot the surtaoe-moun~-t:.ype an~enna ebown in Fig. 
1; 

Fig. 3 is a perspective view of a seoond 
15 embodiment of a surf ace-mount-type antenna aoeordinq to 

th• present invention; 
Piq. 4 is a perspective view of a third 

embodiment or a surf ace-JO.Ount-type antenna a~co~di.1\9 to 
tb• present ·invention; 

20 Fig. 5 ie a perspective '1'iew of a .fourth . 
embOdiment of a surf ace-mount-type antenna according to 
the pre.aent invention; 

Fig. 6 is a perape.ctive view of a fifth 
elllbodi•ant ot a surface-mount-type antenna accor4inf to 

25 the present invention; 
Pig. 7 is a pe~spectiva view or com:munication 

equipment havinq the surf aae-mount-type antenna mounted 
therein according- to the present invention; ~nd 

Pig. s'is a perspaoti~e ~iew ot a conventional 
30 su~face-mount•type antenna. 

lft!C\J lllCIO 

111u .. u 
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mfAILID DESCBIP'l.'I:mt OF FfHI PRIFDl'fJPt EKBQp?Jmrl'S OF 
THE INVIHT+ON 

':he pref erre4 eabodiments or the present 
invention wiil be 4eacribed below with reference to the 
acc02Rpanyin9 drawinqs. 1'19 .. 1 shows a surface-mount-type 
antenna 10 according to a first eml>odiment of the present . 
invention. A ~adiation electro4a 2 in the shape of a 
letter L is famed. on the surface of a t'actangular base 
1, m~de of a 4ielectric or a magnetic substance, af the 

10 surface-DCunt-type ant.anna 10. In th• L•shaped radiation 
eleci:zood.e 2, a sbort•circuit end 2a thara.ot is positioned 
on one short adoe ct the surface of the base 1, • ••in 
body 2b thereof extends straight to the other short e4ge 
[w~io~ taoe&} opp91i~e said one &hort edge and ~ands at 

15 right angles towards a long edge and extend• in that 
4irec~ion, and an open end 20 is positioned at one corner 
of the surface cf the !:Jase 1. 'I'h.e •hort-airouit end 2a 
of the radiation electrode 2 is connected to a grounding 
teninal 4 formed on 011e end·surfaoe ot the base 1 and 

20 extends onto a rear sur:face thereot. 
Furth~, a power supply electrode 3 is formed 

on the sur~ace of the base 1 separated by a gap g fros 
the sho~-ci~cuit end portion 2• ot the radiation 
electrode 2. This po1i1er supply electrode 3 is connected 

as to a power suppl.y terminal ' Which is tormed on one end 
surf ace of tha base 1 and extends to the rear surf ace 
thereof. 

This power supply el.ectrod~ 3 and the open end. 
20 of th.a radiation electrode 2 are equiv•lently spacecl 

30 by a distance d and are electric-field-coupled vi~ a 
caS>a,citance Cd formed within this distance d. ~he power 
supply alao~ode 3 and the radiation electrode 2 are 
closest to each other at a gap q; however, since the 

ll'DC\1HlllO 
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short-circuit end portion 2a of ~e radiation alect.ro4e 2 
is inductive, the defJJ:'&e of coupling is s~all. 
Meanwhile, eve~ if the power supply alectrode 3 ~ th• 

open end 20 are ap•rt from eaoh other, since the •urface-
5 11ount-type antenna 10 itselt is small, the degree at . . 

coupling is large. 
An equivalent electrical circuit diagram of 

thia embodiment is shown in Fiq. 2. ln Pi{I- 2, ref•rettce 
letter L denoteJ the radiation inductance of the 

10 radiation electrode 2. lt.ef4rence letter a denote• 
radiation resistance. Reference let~er Cd denotes 
capaQ1tance which ls tormed mainly b•tween the open e'hd 
portion 2c of the radiation electrode. 2 arui the power 
supply alectro~e l. Reference letter cg denotes 

15 capacitance Vh.1.c:h is tormed in the qap 9. Bafwence 
iettar c dengt11 capacitance between th1 raaiatiqn 
·alectrod.e and ground ... 

In this emb04iJllent1 since the radiation • 
electrode 2 ben4s substantially in the shape of a letter 

20 L which inoreasas its length, the radiation inductance L 

ie increased. Therefore, as described above, a small 
chip (base) size eah ba achieved ~Y itself, and.the 
•bove-dascri~ed capacitanee Cd is increased by the 
ca»acitanaa loading aff aot of the open end portion 2c, 

as thu$ achievihg an even smaller size. 
Next, a second Ulbodiment of the presant 

invention will be deaoribed below With reference to Pi9. 
3. A ra4iaticn electro4e 22 subst•ntially shaped like a 
sideways V and a power suppiy electro~• 23 are fol:'Jlad on 

30 the surf~ce of a rectan.quiar base 21, mad• of a 
d1elect~io or a maCJlletio aubst•noe, of a aurtace-mou~t­
t.ypa antenna 20 with a gap 9 therebetllAen. .A. sbort­
circuit end a2a of the radiation electrode 22 is 

IJllC\LIUOD 

lfjU3J 
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positioned on one sho~t edge of the surface of tbe ba.so 
ai, and a ~a1n body 2lb tbareot eXtends straiqh~ to tbe 
other short edqe taeing said one short edqe an4 bands at 
right angles there, ext:andinq to one co:i:ner of a long 

\ 

s edge along sa1d other short edqe and further ~ends at 
ri9bt angles there and ext.ends along this lon; eclge, and 
an open en4 22c thereof 1• pocitioned 1Rizrqxipate1x in 
the middle of this lonq ea~e. As a result, the radiation 
electrode 22 ia formed substantially in the shape of a 

10 sideways u. 
Tbe short•c1rcuit and 23• of the ~adiation 

alec~roda 22 and the power s~ply electroae 23 •re 
respectively connected to a groundinq terminal 24an4 a 
power supply terminal 25 forme4 on ane end surfaca ot the 

15 base 21. 
':he power supply alactrode 23 and the open en4 

220 of tbe radiation eleotrode 22 are equivalently space4 
by a distance d in the same way as in tha f i~s~ 

embodiment and are eleetric-tield-couple4 with a 
20 capacitance Cd formed within this di•tanoe d, The power 

supply electrode 23 and the radiation electrode 22 are 
clocest to eaoh other at a 9ap g; howevei-, since the 
sho~t-eireuit end portion 22a is inductive, th.a 4egree of 
coupling is small. Meanwhile, even it the powat" supply 

35 el.ectx-ode 2.:l and the open end 22c are apart from each 
athar, since the &urface~ount-type antenna 10 itself is 
a.all, the degree of coupling is lar9e. 

This embodbuiant is structured as cl.escribed 
above, and its equivalont aleotrieal ci~cuit diaf}ralll ia 

30 similar to Fig. 2 which is reterred to in the ~irst 
emb04iment • 

. In this eml>odimen't, as c01apa.ret1 with the 
radiation elect~ode 2 s\lbstantially shaped like a letter 
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L aho'tm in Fil:( .. 1, there is provicte4 the radiation 
electrode 22 substantially shaped like a sideways u, and 
the effective length of the radiation electrode 22 E~J • 
ii. lon9er and the loadin' capacity etfact is lar9e as the 

s power supply ele.etrode 23 and the open end 220 of the 
radiation elect~ode 22 [is] ~ close to each other. 
'thus, an even smaller siae can be achieved. 

Keitt, a third embodi111ent of' the pruent 
invention will be 4esoribed beloW with·reference ta Pi;. 

10 4. A part of a radiation electroda 32 in tha shape ot a 
let~er L and a powar supply electrode 33 are formed on 
the surtace of a rectangular base Jl, made o'f a 
dielectric or a magnetic substance, or a surface-aount­
type antenna 30 lt'ith a qap g tharei:.etween. A short-

15 circuit end 32a of the radiation electrode 33 i• 
positioned on one ed99 side of i:h• surface of the base 
31:[, a]~ main body 32b there.of exten4c straight to the 
other short adqe facing said one short edve ana bends 
from said other short edge to an adjacent end surface 

20 31~, and •~tends in one direction on the a4jaQent end 
surface Jlb(, and ani. AD open end 32c tbel:eof is 
positioned at an edqe of the adjacent end surface 31b. 
As a reault, the radiation electrode 32 is formed 
substantially in the shape of a letter L extendinq over 

25 the surface and the end surface of the base 31. 
~he sbcrt-circuit end 32a or the radiation 

electrode 32 and the power supply elactrode 33 a~e 
Tespecti'\tely con~ected to a qroundin9 terminal 34 and a 
powe~ supply terminal 35 formed en one end aurrace of the 

30 baee 31. 

Th• power supply electrode 33 and the open and 

32c ot the radiation electrode are equivalently spaced by 
a distance d in the same way as in the first embodi121ent 
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and are electric-field-coupled with a capaoitance C4 
formed nthin "2119 aistance d. 

This embodiment is structured as deecribe4 

aboVa·and is eXpressed by th• •qu.1valent electrical 
' 

S ci~cuit diagra~ shown in Fi~. 2. 'rba same effects and 
advantages as those of the first embodiment 4escribecl 
with refe~ence to Fiq. 1 can be reali•ad. Xn particular, 
an even smaller eize can ~- achieved due to a lar9• 
capacitance loadin9 effect. 

10 Next, a fourth elD'bodiment of the present 
invention will be dasorib•d below with reference to rig4 
s. A part of a ra4iation electro4• 42 substantially in 
the shape of a sideways u and a power supply electrode 43 

are formed on the surface of a rectangular base 41, made 
15 of • dielectric or a magnetic substance, of a surface­

mount-type antenna 40 with a ~ap g therehetween. A 
short-circuit encl 42a cf the radiation electrode 42 is 
po•itione4 on one short adqe cf the surface of the base 
41, a main bcd.y 42)) thereof extends straight to the other 

20 shor~ edge facin; said one short ed~e, bends from said 
other short ed11e to an end surface 4lb adjaC!.nt tb·ere.to, 
extends in one direction on thi• •4jacent end surface 
41~, bends to the above-mentioned surface agai~ at t:ha 
end of the adjacent end surface 4U», and extends on this 

25 surf ace along a long edge thereof E , anci iHlJ. Ap -open end 

42c thereat is positioned in the middle ot tbis long 
edqe, As il resultf the "ad!ation electrode 42 is formed 
substan~ially in the Shape of a sideways U such that it 
extends from the ~~f •oe of the b••• 41 along the end 

30 surface thereof and :returns to the surface and extends in 
parallel. 

A short-circuit end 42a of the radiation 
electrode 42 and the powar supply electrode 43 are 

tfi!IU.JD 



---- --- --- -~- -------- -------·------------ ----- ·-·-------·-- ---------~ ---------------------

[RECEIVED BZ/DB 12:19 199'7 AT 533069~ 
'97~02~088(±)13:03 Pll 

--• ••• W'f' --·-- .... _ --- ••• ••YA 

10 -

respectively connected ~o a grounding terminal 44 and a 
pover supply termbsal 45 formed on one end surface of tbe 
base 41. 

The power au~ly el~ctrode 43 and the open end 
5 420 of the radiation electrode 42 are eq1iiva1en~ly spaced 

!>y a distance d in the same way as in the first 
embodimeht anc! are electr1c-fiel4-ooupled with a 
capacita~ae Cd tormed within this distance 4. 

This embodiment is structured as desori))ed 
10 above and is expreceed by the •quivalent electrical 

aircuit dia9!'am shown in Fiq. 2. 'rhe same ettects and 
advanta989 as those of the second ellbodi•ent desct"iba4 
with reference to Fig. 3 can ~e realized. In particular, 
the capacitanc• loading ettect is large, al\d an even 

15 cmaller sige can be aohiaved. 
Next, a tifth embodiment ot the present 

invention wil1 be described below with reference to Pi;. 
6. In a surface~mou~t-type antenna 50 of thi$ 
embodiment, there is provided a radiation elec:t~o4e 42d 

20 formed by changing the shape of tha ~ase 41 ot the 
radiation electrode 4~ in i:h.e fourth embodiment shown in 
Pi~. 5 trom a line sh•P•· to a maandarinq shape. 

This embodi~ant is expr•ssed by the eczuivalent 
electrical circuit shown !n Fig. 2, and th• same effects 

2' ana advantages as those of the fourth eJDl)odiment 
described with reference. to Fig. s can ~e realize4. 
Since, in particular, the radiation electrode 42d has a 
meander1nq shape, an avan smaller size can be [~1ued] 
tchieYefJ. 

30 Next, Fig. 7 shows a state in whic'b the 
surrace•mount-type antennas 10 t.o so ot th• above­
desoribed ambodinents are mounted into cOlnlllunica.tion 
equipaent. The surtace-aount•type antennas 10 t.o 50 &l'e 

lCIUU 
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11ounted by·•olde.ring 9r0\lnd.in9 t~nal• and power supply 

teniinals to predetermined. ten.inals {not. shown) ·on a sat 

board (or a subboard th4't'eor) 61 in c01Dlll11nication 
equipent 60. 

s In the present invention, a radiation electrode 

in ~e shape of a letter t. er a sidaways V is provided on 
at least one maitt surface from amon9 the maih surfaces 

and end su:taoes of a base, and a sull thin base can 
respond ta a long wavelenqth, i.e., a low frequency. 

10 Therefore, when the frequency is ma.de fixed, it. is 

po••1ble to realize a smill-sizea current-inducing-type 

surface-mount-typa antenna. 
Since a surf aoe-•ount-type antenna can be aade 

vaey SJD111ll, the space. occupied 'by communication equi»ment 
15 havinv a surface-mount-type ant•nna mounted therein is 

Gmsall, thus aehievinq a small siia. 
Karly ditf erent embodilllants of tha present 

invention may' be constructed. without d.epartinq trom the 

spirit and soope of the present invention. It should l:te 

20 understood that the pr&sent invention i• not limit•d to 

the specitic Gl12l:to4iments deecribed in this apacif ication. 

To the contrary1 t.he present invention 1• intended to 

cover various modifioations and.equivalent arranqe111ents 
includad within the spirit and scope of the invention al!I 

25 herea~ter claimed. ~he scope of th• following claims is 

tD be accorded the broadest interpretation so as to 
encQllpass all such mo4if1cationc, equivalent struoturas 
and ~ctions. 

lllUJt 
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WHAT IS cLAIMID IS: 
1. A curi:-ent-induoin9•typa surfaoo-aount-t.ype 

antenna [, wherein e ~a&iat.ien el•eeeu Which is ~• 
~·n~lally in-the ahape-of a le~er L er a si4evaym tff 

which one end i• open and the othc end is sho:r:t-
5 air itad, and a power supply electrode for exoitin9 tha 

radiae on eleetrode, are tormed on one main surface of a 
~ase ma of a dielectric or a magnetic substance with a 
9e.p tbereb tween, and said radiation electrode and said 
power supply lect~o4a are c~nnec~ad to a q%'oundin9 

10 teX11inal and a ower supply terminal, respectively, 
~ormed on any en surface of said base. 

2. A currant-inducing type surface-mount-typ• antenna, 
wherein a radiation ele rode ~hich is cu~veo 
substaatially in the shap of a letter L or a sideways u, 

15 in Which one end is open a the other end is short• 
circuited,, is f0%1l\ecl in such a manner as to extend over 
one main surtaoe and at least on end surface of a base 
made or a dielectric or a magnetic ubstance, a power 
supp~y electrode is formed on one .a sut'f aoe of sa14 

20 base with a qap to saicl radiation elec ode, an4 said 
radiation electl:'ode a~d said p°""er supply alectrode are 
connected to a qroundin~ tarainal and a pow su,Ply 
terminal, respeet.ively, formed on another end ~rface ot 
aaid base .. 

25 3~ COlllllUnioation at;1Uip•ent havin9 ~ounted the~ein a 
.~~Gunt--typ&-a~n&-;aC~1e-c~OJ..li~lliJ-.-.ji 

--.n~· C0111J2tisinq a radiAti.9.IJ a\act;rpde agranged 
substantially in 1;ba ~Ip& gf A 111;ter L or a sidayays U 
and hayi,na a first QDIO en5l..,•nd A &aepnd sho~-cirgulted. 

30 end. a power aupply electrode fgr excitinq tbe radiation 

ll'K\111800 --- -- - -- --- --
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elaet;roOt. the radia:tign. 91e;tro4e and Rpwer SUPDl! 
electrode 4i•Rm•&« yitb a qap tb•r!bst.ween on on1 main 
1ur£aea of a ba11 pgmpri9inq at least one of a ditl•ctric 
]!!'tgtia1 and a mngn1tig •at•~ial. said radiation 

35 alegt;rode and sai4 ppyer aupply al9c;t.ro4e »l.1ng S9DDC£ttd 
rasgactiyely to a grgpndinq terminal and a bower 19pply 

(.\T ltt\.S\ 01~ 0-t- · 1 • 11.. 
:tetm•Ml d.iappsed on4\an snfl.....lurfaeevet 1111d .. aae;::-

, l4w anot'1~r1'\1al11 s~lr{il~ of-tilL bClse . 
!... 'J:ba eurf@nt-indpgind•type surfAQe=J!l012Jltw 

tm• antenna pf _glaim 1. )1herein i:be radiation alecttode 

baa at lea1t a ROrtion of th9 L-phapad or g-sh!jl)2ed 
radiation elaetrgde compi;iainq a meandarinq phgpe. 

~ Th• curz:aut-inducing~typa •urtaqa-mpunt• 
tY»• e..n~enna of alaim 1., yhe;ein a ca»asitanae .is 
\?l"Ovic!!d )ttween the qpan end ot the radiatign 9llctEode 
~ th• payer supply aleq~Qde. 

!£.. A 9Ut'J'lnt-in4}lging-~e Spff!C@=Jl.OUDt-typa 
antenna cotuzrisinq a radiation 1laatrosJ,e &rrancrad 
U)>stant;ially in the ghape of a letter It pr a 1idpp1 v 
and having a first 9Df!h end and. a s1ggnd chort~aircuited 

5 enQ. th1. radiation electrode exta1JdJnq onr one ma in 

surface and at least one end surtaca of a base comprising 
at least one of a dielectric mat~ial and a magnetic 
material, a »ewer supply electrode disposed on one main 
surface of said base, a gap ~ein; provided between said 

10 pow•r supply electrode and said radiation electrode, said 
radiation electrode and aaid power supply electrode being 
connected respectively to a qrounding terminal and a 
power supply terminal dispo••4 on ~nO'ther end 9\\rface of 
said )>ase. 

iii iii UT 
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~ Tbe gqrrent-ina~oinq-typa sUrfAS••mount• 
a;pe An1;8ftDI of Ql11m 4. Wh9rain the J20Wlr jgg.l.y 
elect;rg49 and the radia~ion eleqtrode are disposed gn 
said one pain,•urfage yith the qnp 411PR'ed tb•rth•t•eon. 

A... The 'Prr•nt-indgcing=t;ype au~9q•-m~unt­
tme antenna of claim 4. Wh•r•in.th• rad,iation tlaetrode; 
b§1 at least a portign pt tht L•&h•»ed or tt-shlpe4 
l'.ldiatign elaci;rodt ggm.p;ia1nq a meandering shllP~· 

l.&. 1'l1 cµrrent-indug!nq=tma aurf aga-aeunt .. 
t:ma antenna of sclfim 4, wb1t•in a ea»ae!~ance is 
provided betw&an tba PPM end qf the ra.diatipn e1egt;rocSe 
gnd tJ>e power sttpply electrsma. 

!.a. a'J)e currant-inducinq-type surfac1-mouutw 
type ant.l!nftl Qf glabt 4 I wh@r&iD thl rad,,iiltipn ftleci;rpS11 

11 L-sb1ped and 'th• open end is disp,01ed on sgid and 

•sa:rt:1ca... 

~ Th! eUjtTtDt-inQ\,\CiDg-type sur~ace::mount­
typa antenna. of claim 4. WJ>crein the rarJ1.ation pl 11u:1troclo 

is U-sbaped and the portion Of thl U•ahape matwean the . 
leds of the p is dis.P,o••4 on the end surf •Ql.· 

~ Tbe QUXT•nt-inducing:type surtaga-•ount­
tJRa antanna pf claim 9. whai:ein both leqs cf ib• U­
ahaped •1d.iation electrgda •r• disposed on tb• ;main 
surface, 

11. ~ current-in9ucinq-iyp• aurface-JlQ\l)1t.­

ty;pe antenna gf c;laim I· whar•in bo:tb legs of t)lt 
radiation eltet;rodt hava a meande~inu eh•R~ 

- -----··-- --
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lJ.:. Gmmnunicatign •Ql11Pment eom»xi1ing at 
least one of an electromagnetip fX:l'mftDCV k1naml:tteg: ant! · 

an elactgQJD!gr>!!!'tic frequency :racaiver. M ant•nu 
cenn•et:•d tp ·~ la11t pne qf the tranmpit~er and 

5 mceivG· t.h• antenM ccm;:;ising a surfage-.mounHoe 
antenna coaprisin9 a ~adiation electt-ode arr•n~ad 
sUbstantiatly in the shape of a letter L or a sideways U 
and baving a f irct open end and a aeeond sh0l:'t•c1rcuited 
en4, a power supply electrode for excitinq the radiation . 

10 alectrode, the ra41at1on elactrode and power supply 
electrode disposed with a 9ap the'.t'el:>etween on on• Mb 
surface of a J:,ase coapriaing at least one'of a di•l•e~ric 
material and a maqnetic aterial, said rad.iation 
eleatroae ahd said po~er supply electrode beinq connected 

1s respectively to a qroundin~ terminal and a power supply 
terminal disposed en an end surface of said base. 

1.1&.. ~' cqmmuniqatipn •siuipment pf glai• 12, 

wherein the r1«i1tipn elegtrode bas at it••t a portion o( 
the L-shaped or V•sbaped electrod• campr~sing a 
paandering fihape. 

~ The communicatign •riuimnant of plaiJn 12, 
Wherel~ a cnpaei~1nco is provided between 1:,be qpan •n4 of 
the radiation •l.ect~ode Ind the powe~ SUJU!~Z fleatrpda, 

1L. c;gpvni;a1;ion eciuipment COlQPJ:'i•inq at. 
laaa:t OD• of an elaqtrogqrietic fr5uztt@ev t.ranamit:ter flDd 
an eleptroipaqnetic frmrultJCV rage1yer. an antenna 

oonne~d tg at least one of the tr•nsaitter o.n4 . 
llJICeiver. thl ltlttnna comp:iainq A surface-n$!Uft\~1;.ypt 
antenna aomprisin9 a radiation electrode ar~a.nged 

This Sheet Has Been Replaced 
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1µbatantiaUy in the shape of a lettgr L PE a 1lctnays U 

!IJld ha~ing I first Qptn and ADd a S&ppbd lbort-girc;uitg4 

and. the radirtipn tl•atrodt el¢en4ing avs qne Pin 
10 surfi\ga 1n4 •t l•11t on• •nd nurfaqa af a »••• ORJ!ml'iSinq 

at least one of a dielectric material and a magnetic 

material, a pawer supply electrode disposed on one main 

surface of said base, a v•P ~ein9 provided between said 
pover supply electrode and sai4 radiation electrode, said 

15 radiation electrode and said powel:' supply electrode ~ainq 

connected respectiv•lY to a qroundin9 termin•l and· a 

power supply ~erminal aiApcsed en another end surface of 

said base·. 

1L.. The CQ1lll!UDioat19n aguia•nt pf elai• is. 
Wherein tha power supply ele@rqcte and tht radiation 

al•QJ;rod! ar• di1»011d pn aaid one main au;taoe With tbe 

g:ap d!9poa10 tberebetyeen. 

12.:. The oc:pgpuni;atipn aqujpmant ot claim is 1 

Jlber•in tht radiation eleatxgde has at le,st a portipn pf 

the L-shaPed er U-sba»•d •l•ottod.e gmimriaing a 

meandtring §hape. 

11.a. The egpml'iDieatign agtt1Pm•nt pf ~lalm 1~~ 

)therein a Qapacitanc1 i• prpyiOe4 bgtyaan th• oP•D end ot 

the ~ldiation el•otrode and the Power pupply alagtrgda3 

l.1.4., %he colm!Nnication eqyipment of claim 11. 

Whez:•in the raoiatian electroda is V~lhDP'd and t:ha open 
end is diSRPS@d RD taid end surtace. 

lSh. :b• cgmmun:ication equ1Jml9nt of glaim 15, 

Jd).Rtl!in the radiation a11ctrode is u-shaped and thft 

.. ... 
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pgrtion of irh. u-1)iap• between the ls;• ct the tt is. 

4ippq1ed ()A th• an4 purface. 

. ~ The cgm.unioe..tion 1guipm1ttt pf ;laim 20, 

yb•r•in both 1e91 of th• p-shape« gadiation eleci;rpde are 

clilpCHff4 pn the pain s~faca, 

n.. llJe communication eaui•egt of c;1ap 20. 

gvein both.lu;1 at the radia1;ign a1•ct~ode ha~I a 

maandering lb•RB· 


