
;wxe3e_f\p6Tf@R"s .    SURFACE-MOUNT~TYPE ANTENNA AND COMMUNICATION
EQUIPMENT USING ,SAME 2 0 F E B 2Q43 BACKGORUND OF THE INVENTION 1. Field
of the Invention 5 The present invention relates to a currentinducing-type
surface-mount-type antenna !or use' it mobile communication equipment, such
as portable telephones, and a radio LAN (Local Area Network), and
communication equipment using the same. io Z . Description of the Related
part A convnetional surface-mount-type antenna is shown in Fig, a. A
radiation electrode y2 and a power supply electrode 73 arse formed nn the
surface of a base 71 of tlhis surface-mount-type antanna 7o with a gap g 15
thexsbetweet~, A grounding terminal 73a and a power supply e7.ectrode 73a,
which are connected to one end of the radiation electrode 7z and to one snd
of the power ~suppl.y elactxode 73, are faxmed as one end surface 7'1a of
the b~ree 7Z. A capacity loaded electrode 74 is toxmed on 20 the other
e>C~d surface 71b of the base 7s, ~triah capacity . ~ loaded electrode '~4
is cnnn4eted to the other end of the radiation electrode 7Z. zn the
conventional aurface~maunt-typ~a antenna 70) the capacity loaded elsctrada
7a is Qrovided for a5 shortening the wavelength. However, the c naci ate
formed by this capacity loaded electrode 7a can be incraased only by the
spaaific xn~luct~,ve capacity Er of the base 71 and the thickness t~f the
bans 71. Also, even if tk~e radiation electrode 71 is tor~oaed into a 30
meandering shapes itt order tQ increase tho lQngth of the    Z 0 FEB 2003 z
,. radiation electrode 72 which resonates at a predetermined wavelength,
there are limitations in terms of dimensions and shape, and the length of
the base 71 cannot be made short. Therefore, it is difficult to achieve a
small size with the conventional surface-mount-type antenna 70. Further,
communication equipment having the conventional surface-mounttype antenna
70 incoporated therein has the drawback of the housing of the communication
equipment being incapable of being formed to be small in size. ~bM~ARY OF
TNT 'rNVENTrenr Accordingly, it is an object of the present invention to
provide a 5urtaae-mount-type antenna which is short in length and than in
thickness gad which carp be formed into a sma~Il size, and communication
equipment having the same mounted therein. , To achieve the above and other
obiects, according to one aspect of the present invention, there is
provided a currentincluding-type surface-mount-type antenna, comprising a
radiation electrode arranged substantially in the shape of a letter L or a
sideways U, in which one end is,open and the other end is short-circuited
and a power supply electrode for exciting the radiation electrode the
radiation electrode and power supplv electrode formed with a aat~
therebetween on one main surface of a base made of a dielectric or a
magnetic substance, the radiation electrode and the power supply electrode
bein connected to a grounding terminal and a power supply terminal,
respectively, formed'on an end surface of the base. 



2 0 F E B 2003 - 3 According to another aspect of the present invention,
there is provided a current-inducing-type surface-mount-type antenna,
comprising a radiation electrode arranged substantially in the shape of a
letter L or a sideways U, in whcih one end is open and the other end is
short-circuited, the radiation electrode being formed extending over one
main surface and at least one end surf ace of a base made of a dielectric
or a magnetic substance, a power supply electrode formed on one main
surface of the base with a gap being grovided between the radiation
electrode and the power supply electrode the radiation electrode and the
power sugply electrode beincr connected to a grounding terminal and a power
supply terminal, respectively, formed on another end surface of the base.
According tv a, further aspect o~ the preBent invention) there is provided
comronunication equipment having the surface-mount-type antenna ~mouhted
therefri In the present invention) as described aba~re) since a radiation
electrode substantially in the shape of a letter L or a sideways U is
provid*d on at least one main surface from among the main surfaces and the
end surfaces of a base, it is possible to increase the resonance wavelength
with respect to the chip (base) size, and since a capacitance similar to a
loading capacity is formed between the open end portion of the radiation
electrode and the grounding electrode, it is possible to increase the
resonance wavelength even further. This fact means that when the frequency
is amde fixed, it is possible to decrease the chip (base) size. Therefore,
a small-sized surface-mount-type antenna can   o a ~ a 2003 .. be realized,
and thus aommuniCation equipment hawing the same mounted therein can be
fc~r~tted 3.nto a small site. the above and turthes objects, aspects anc~
novel featu~tea of the invAntidn Will become more apparent 5 fxom the
following detailed description when read in tonr~ection with the
accompanying drawings) H:ELIEF DFS IP~i'lON (~F 'tHE DRAWINGS F~,g. 1 is a
perspective v~,eV of a f irat embodiment of a surface-.mount-type antenna
according to i0 the present inve~tiort) Fig, 2 is an equivalent, eiactricaX
circuit diagra~t o! the surface-mount-type antenna shown in Fig. 1; Fig. 3
is a perspective view of a second 15 e~lbodiment of a surface-mount.-type
antann~t according to the present invention; Fig. 4 is a perspective v~,ew
of a third embodiment o,~ a surface-mount-type antenna according to the
present invention; 20 ~'ig. 5 is a perspective view of a .fourth
eanto8iment of a surface-mount-type antenna according to the present
invention; Fig. s is a perepectS.ve view of a ri:~th embodiment of a
surrace-mount-type antenna according to 25 the present invention; 



Fiq) 7 is at pe7rspective view oI ao~unication equipmsn~ having the
surface-mount-type antenna mounted therein according to the present
invention; and Fig, g~is a~ perspective view of a conventional 3o
surface-mount~type antenna.   2 0 F E B 20Q3 DETAILED DESCRIPTION OF
EMBODIMENTS OF THE INVENTION she prefexrod embodiments oz tna present
invention will be dQSCribed below with reference to the 5 accompanying
drawings. Fig. 1 sh4ws a surface-mount-typo antenna 10 according to a fixst
erabodimGnt of the present invention. ~ radiatien~electrade 2 in the shape
of a~ letter z is formed on tha suxtace of a rectangulax base 1, made of a
dielectric or a magnetic substance, of the 10 surface-mount-type antenna
10. In the L-shaped radiation electrode 2, a short-circuit end Za thareor
is positioned oa one short edge o!` tha surface of the base l, a main body
Zb thereat extends straight to tho other short eQge opposite said one short
edge and bends at right angles towards a long edge and extends in that
direction, and an open end 2c is positioned at one corner of the surface of
the base 1. The short circuit end 2a of the radiation electrode 2 is
connected to a grounding terminal 4 formed on one end surface of the base 1
and extends onto a rear surface thereof. P~urthex, a power supply electrode
3 is formed cn the surface of the base 1 separated by a gap g from the
short-circuit end portiDn 2a of the radiation elsctx~ode 2. Whig power
supply eleGt.rode 3 is connected 25 to a power supply terminal. 5 ~rhich ig
formed on one end surface of the bass 1 and extends to the rear surface
thereof . This power supply electrode 3 and the open end 2c of the
xad~.ntior~ eleotrade 2 axe equivalently spaced 30 by a distance d ~xnd ars
electric-fild-coupled with a capacitance Cd formed within this distance d.
The power supply eJ.aetrode 3 and the radiation electrode 2 are closest to
each other at a gap g; however) since the   Z 0 F E B 2003 short-circuit
end poxtion 2a oP the radiation electrode 2 is inductive, the degree of
cvupli~ng is small. Meanwhile, eves if the power supply gl,ectrode 3 and
the open end 2o are apaxt from each ether) since the surface s ~cunt-type
antenna 1G itself is mn,all, the degree of coup7.i.ng is laxge. An
equi.~ralant electrical circuit dxagr~n of this embodiment is shown in Fig.
2. In Fig. 2, reference letter ~ denoted the radiation inductance of the 



IO radiation electrode 2. Ref.exence letter R dtnotes radiation resistance.
Reference letter ed denotes capacitance Which is formed mainly between the
open ad portion 2G of the radiation electrode Z and the power supply
Qlectrode 3. Reference 7,etter Cg denotes 15 cagacitanoe which is formed
iri the gap g. Ref~~~~e ~etr_~r C d~nptAg CdbaCitFll7Ce between tag,
radiation alectr_ de and c~rou~, zn tfi~is embodiment, ai.nce the radiation
electrode 2 bends substaxttia3ly irt the shape of a letter Zo L which
inGroases its length, the radiation inductance L is increased. Therefore)
as described above, a small, ship (base) size eah bo achieved by itself,
and 'Che above-described capacitariee Cd is increased by the capacitance
loading affect of the open end portion 2e, 25 thus dchievig an even
sma~7.18r size. Next, a second embodiment of th~a present invention will be
described ba7.ow with reference to Fiq. 3. A radiation electrode 22
substantially shaped like a sideways U and a power supply electrode 23 are
formed on 3o the surface of a rectangular bane 21, made of a dielectric or
a magnetic aubstanoe, o;~ a surface-mouttype antenna 20 with $ gap g
therebetwee.n. 11 short-circuit end 22a of the radiation electrode 2Z is
~ 0 F E B 2003 positioned on one short edge of the surface of the brio 21)
and a main body 2zb thereof extends straight to the other short edge lacing
said one shoat edge and bends at right angles there, extending to one
corner vi a long 5 edge along said other short sage acrd further bends at
right angles there and s~xtends along this long edge, and an open end Z2c
thereof i* positioned ap,8roxi telv in the midd7.e of th~.s long sage. l~s
a result, the radiation electrode 22 is formed substantially in the shape
of a l0 sideways U, The short-circuit end zZa~ of the xa~diation electrode
2~ ~tnd the power supply electrode 23 are respectively connected to a~
grounding terminal 24 and s power supply terminal 2~ Formed on one end
surface of the 15 base 21. The Qower supply olactrode 23 and tba open end
22a of the radiation electrode 22 are equivalently spaced by a disk~ance d
in the same way as in the first embodiment and arc electric--field-coupled
with a 24 capacitance cd formed within this distance d, "the power supply
electrode 23 and the radiation electrode ZZ arc closest to e8~ch other at a
gap g; however, sihCe the short-circuit and portion 22a is inductive, the
degree of coupling is small. Meanwhile) even if the power supply 25
eiectrvde 23 and the open end 22c are apart from each othax, since the
surface-mount-type antenna to itse~.f ~.s small, the degree of coupling is
iarge. This embedilaent is structured ae described above, and its
equivalent electrical cixcuit diagram is 3o similar to Fig. ~ which is
referred to in the first embodiment. yn this embodiment, as co~apared with
the radiation electrode 2 substant~.ally shaped like a lett~ar   2 0 F E B
2003 _8_ L stio~wn in Fig. 1, there is provided the radiation electrode 2Z
substantially shaped like a sideways U, arid the effective length of the
radiat~.on electrode 22 s,s, longer and the loading capacity effect is
large as the S power supply electrode 23 and the open end 22c of the
radiation electrode 22 -~i-e~- are close to each other. Thus, an even
smaller size can be achieved. text, a tk~ird embodiment of the present
invention will ba dQSCribed below wxth~reterence to FiQ. 10 4. A paxt of a
radiation electrode 32 in the shape at a 



lett.r L arid a powex supply electrode 33 are formed on the suttees of a
rectangular base 31) made of a dielectric or a magnetic substance, of a
surface-mounttype antenna 30 witty a gap g therebetNeari~ A short 15
ai.reuit end 32a of the radiation electrode 3a is positioned pn one edge
side v the suxfaae of the~loase A main body 32b thereof extends straight to
the other short edge facing said one short edge and bends from said other
short edge to an adjacent end surface 31b, and extends in one direction on
the adjacent end surface 31b. positioned at an edge of the adjacent end
surface 31b. As a result, the radiation electrode 32 is forned
substantially in the shape of a letter L extending over 35 the surfaCg and
the end surface of the base 3 The short-cirGUit end 32g or the radiation
electrode 32 and the power supply electrode 33 axe respectively connectd to
a grounding terminal 34 and a power supply terminal 3S formed on one end
surface vi' the 30 base 3~,. The power supply electrode 33 and the open end
32a vi the radiation electrode are equivz~lerrtly spaced by a distance d
ire the same way as in the first embodiment   Z 0 F E B 2003 and are
electric-ti~ld-coupled with a capacitance Cd formed within this distance d.
This embodiment is structured as described about and is Qscpressed by the
equivalent electrical 5 circuit diagram shown in Fig. 2_ xhe same effects
and advantages as those of the first embodiment described with reference to
Fig. 1 can be rea7.ized. Ia part~,cular) an even smaller size can be
achieved due to a large capacitance loading effect. 10 Nsxt, a fourth
embodiment of the prQSent invention will be described beiew with reference
to Fig, 5. A part of a radiation electrode 42 substantially in the shape ef
a sideways U and a power supplx electrode 43 are foxed on the surface of a
rectangular base 41, made 15 of a dielectric or a magnetic substance, o= a
surfacemount-type antenna 40 With a gap g tharebet~een. A short-circuit end
42a of the radiation electrode 42 is positioned an one short edge of the
surface of the base 41, a main body 4Zb therQOf extends straight to the
other 20 short edge teeing said one short edge, bends from said other short
edge to an end surface 41b adjacent thereto, extends in one direction on
this adjacent end surface 41b, bends to the above-mentioned surface again
at tl~e end of the adjacent end surface 41b, and extends on t2~3s Z5
surface along a long edge thereof. An open end 42c thereof is positioned in
the middXe or this long edge, As a result, the radiation electrode 42 is
formed substantially in the shape of a sideways V such that it ~extsnds
from the auxsxc~e ef the bame 41 along the end 3o surface thereof and
returns to the surface and extends in parallel. A short-circuit end a2a of
the radiation electrode 9Z and the powax supply el.ectroda 43 are   Z 0 F E
B 2003 - 1G  



respectively connected to a grounding te~airial 44 and a power supply
terminal 45 fonaed an one end surface of the base 41. The power supply
electrode ~3 and the open end 5 42a of the radiation electrode 42 are
equivalently spaced by a distance d i.n the same Way a,s in the f irst
embodiment and axe electric-field-coupled with a capacitance Cd :formed
within this distance d. This embodiment is structured as described 10 above
and is expxesaad by the equivalent electrical circuit diagram shown in Fig.
z. The same effects and advantages as those of the second embodiment
described with referanCe to Fig. 3 can be realized_ In particule.x'. the
capacitance load~,ng effect is large, and an even 15 smaller size can be
achieved. Next, a ~i~tth esabcdiment of the present invention Will be
described below with reference to Fig. 6. In a surface-mount-type antenna
5D of this embodiment, there is prov~.ded a radiation electrode 42d 20
farmed by char~g~,ng the shape of the base 41 of the radiation elsatrode 42
in the fourth embodiment Shawn in Fig. 5 from a 7,ine shape to a meandering
shape. This embodiment is expressed by the equivalr~nt electrical circuit
shown in Fig. 2, and thm same eliscts 2~ and advantages as those of the
fourth embodiment described with reference, to Fig. 5 can be realized.
Since, in particular, th,e radiation electrode 4Zd has a meandering shape,
an even smaller size can be achieved. 30 Next, Fig. 7 shows a stets in
whi,cl~ the surface-mount-typs antennas 10 to 50 of the abovedescribed
embodiments are mounted into commuz~3,cation equipment. The
surface-mount-type antennas 10 to 50 axn   2 0 F E B 20G3 11 _ toounted by~
soldering e~rounding terminalss and pawor supply terminals to predetermined
terminals {not shown) on a set board (or a subboard thereat) 61 in
con~municatio equipmaz~t 60. S In the present inrrentiol7. a radiatio
e7.ectrode in the shape of a letter L or a sideways tT is provided an at
least one main surface from among the main surfaces and end suxfaces og a
base, and a small thin base can respond to a long wavelength, i.e., a low
frequency. 10 Therefore, when the frequency is made fixed, it is poas~,ble
to realize a sm311-sized current-inducing-type surfac~a-mvut-type antenna.
since a surtaoe~mouht-type antenna can be made very small ) the space
occupied by commurtic~xtxox~ equipment 15 having a surface-mount-type
antenna mounted therein is small, thus achieving a small size. Many
different embodiments of the pxesent invention may be constructed wfthaut
depart.ng trora the spir~.t cad scope of the present iriventiolx. It should
be 20 understood that the present invention is not limited to the specif is
ezabodifients described in thins apeoitication. To the contrary, the
present invention is intended td cover various modifications and equivalent
arrangemel~ts included within the spirit and sGOpe of the invention as ~5
hereafter claimed. The scope of the following c~,xims is to be accorded the
broadest xllterpretatio~n so as to encompass alb, such modifications)
equivalent mtruotures and tunctions_   



2 0 F E B 20G3 - lz  WKRT r ~ CL~I~ IH 1. A current-inducing-type
surface-mount-type antenna comprising a radiation electrode arranged
substantially in the shape of a letter L or a sideways U and having a first
open end and a second short-circuited end) a power supply electrode for
exciting the radiation electrode, the radiation electrode and power supt~ly
electrode disposed with a gap therebetween on one main surface of a base co
~~risina at least one of a dielectric material and a magnetic material,
said radiation electrode and said power supplv electrode being connected
resgectively to a grounding terminal and a power supply terminal disposed
on at least one of an end surface and another main surface of the base. 2.
The current-inducing-type surface-mount-type antenna of claim 1, wherein
the radiation electrode has at least a portion of the L-shaped or U-shaped
radiation electrode comprising a meandering shape. 3. The
current-inducing-type surface-mount-type antenna of claim 1, wherein a
capacitance is provided between the open end of the radiation electrode and
the power supply electrode.   2 0 FEB 20G3 - 13  4. A curxent'~-i ~
,ir.~-tyne surface-moth --tune. _ntenha comprisiria a rad~~,~n electrode
arranyed substa t~_ia~lly in the ahaae o a lettQr ,~ or a sia~wa~y,~ U end
hav~n_c~ a, fi,rgt o~er~~nd and a second shot-cued a~~l'~the~ -radiation e1
ectrode e~tendina oyer on-a ma tn surface and at least one end surface of a
base comprising at least one of a dielectric material and a magnetic
material, a power supply electrode disposed on one main surface of said
base, a gap being provided between said powa,r supply electrode and said
radiation electrode, said radiation electrode az~d ~3aid power supply
electrode being connected respectively to a grounding terminal and a power
supply terminal d.ispc~sed on another end surface of said base. The
current-:~nc~ucinc-tune surface-mounttyxye antenna, o~ claim 4 wh~ain the
borer 9unnlv el~rode and the r iation e~gctro a are dispos d on said one ~n
fa a h t 's ec t ~r The cur~gat-induc~,n -tvme s~rfa~~o~nttyse antenna of
claim 4 whe ein.the diation_eleetrod~ j~as at .least portion,~f the
L-shabed or VShamed r .iatic~ electrode _COm~risina a ~, eat naering~
SnaPe. Z, The current-inducing-tie eurfa e-mounttyne ant n~of claim 4,
~~~ein a cabacitanoe provxdec~ between the 0 e,~n e`nd of the radiation
pleetrdde and the dower supply electro e. ,Q_ The- curront-ioduc? na-tvoe
surfa e-mountt~~e antenna ~f claim ~ wherein l~~~radiation e~.~ade i~
L-shaped and the open end is disdos~d on said and sur.~,aca . The
current-in aide-t--~v a surface-meunta c w n ctr d is U-shaed and the
~aartion of the U-shape between the leas of the ti is dis_posrad on the
end' surfa~gL   2 0 F E B 2003 - 14  1.SL The au.~rent-induc nc~ tvroe surf
a -~cunt~,~r~~ antenD-a_ of claim 9 wherein both leas of the U~~aned
~"adiatian e2e~trode eke dispose on the m Burfaos 



11. Tlle cur-rettt-in ucina-type~r~ace-mQUntto m 9 w s of th .-adirtins
elartr_oda have a meandering sh.a.Qe._ 1~, ~omm~nication P..~p~en~
comnrisin~ at leas ne f a cma a t a~n electxoma~netie~ trecLency reaeiver,L
an anan~g~y~~ conngetec~ to aG Ieas o ~e_`~ the transmitter and ei a term
isih a s ce- o nt- a antenna comprising a xadiatxon electrode arranged
substantially in the shape of a letter L or a sid2ways U arid having a
first open snd and a second short-Circuited Bnd, a pow4x supply electrode
far exciting the xadiatiori glectrade, th~a xad~.ation electrode and pv~aer
supply electrode disposed With a gap therebetweeh on one main surface of a
base comprising at least on' of a dielectric material and a magnetic
material, said radit~tion electrode and said power supply electrode being
connected respectively tn a grounding terminal and a power supply teriainal
disposed on rib and surface of said base. 13. The commurii~a-tion
c~g~uium~ent of alai.m 1~? ~ whe e' the r en ele rode s a ~.on t the L-s
abed o~ tj-$~,a~ed electrode compr~,sih"c~, a m~tl.~ 'Bh~lDe . 14~ !the
~,onunu,~'xcai~o~equi~meh~" of alnim 12, 5etherein a cayaoita~nce is
DrOV,~ded between the oven end of the radiation e.iectrode aid the bower
supply, electrode.   2 0 F E B 2003 - 15  C,pm~m ~~n; ra~~g~pment Gom~pri
at gag of el a ran i t a a1 ar~~-rp~~et~C fre~rency rock vP . an an_t~enna
connact4~t to at least one of the ~ransmi,tter and re~~ive a enna s in s
ce-~a -t antenna comprising a xac~iation electrode axxanged b an 'n the a
et r a and hawing afirst~ and and a second short-cir~ end the radiation
l~c~~ode extendi~_g! over eve main su fac and at leaa~e end~uxt~,~e of a
base comtrisina at least one of a dielectric m.ateri$1 and a magnetic
material, a power supply electrode disposed on one main sur~a.ce of sa~.d
base, a gap being provided between said poorer supply electrode and said
radiation electrode, said radiation electrode and said power supply
electrode being coruzectsd respectively to a grounding terminal and a pvWer
supply terminal dispesad on another end surface of said baae~. 3~.. The
cQmmunf natiwn evuioment cf c aim 15 r~he~iri the power supnly ele~trQ~e
an~,the~ radidtiori d' d o sur the g~,g di9,p Bed tharebets~reeh ~,[lg
aor~mun~ cats on a u,~~~ment o claim 15 atio ec a ha a a a the -abated or
'U-shaved ea;eotrode comri ina a, meandp"~~a shabe. Ths co~unu~iaat~ n a
inment of cla irn 15 . ein 8 a 'tan o be n t s o d o the ra~~ir~tion a
ectrode at~d the power ~uDphr lectrode. 33,. ~e ca~~yniaatio eaujpm n of
claim 15. ~ri the radiation exectrodQ is ,~-shaded and the open end is
disuosed g~L said end surface 



The cornmunfcatton ectuiwment or Slag w n a a o ~T-s d a d   2 0 F E B 2003
- 16  ~ooxtion ~f t~~~ ape betwegn the 7,~xa of he is. d~ ased on the efnd
surface. The Goinmunicatio a i~m~ant o~laim ~0) s of U- r ' o a az~
diaflcts~~d yn the ma' n sux ce The nommunication edui~ment o clai~m~
w~,erei both lees or the a8iati8n a aatr de have a ~~aande7C n sl~s~s .
.A5E.A.A..A@n .Afn.ASn,.Af[?.A3F.A .A?.A .A5.A3.A
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