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SURBLCE—HDUNT‘T!PE ANTZNNL AND

1. Field of the Invention

The present invention relates to a current-
inducing-type surface-mount-type antenna for use in
tobile communication eguipment, such as portable
telephones, and a radio LAN (Local Area Network), and
compunication equipment using the =ame.
2. Degcriptien of the Related Art

A conventional surface-mount-type antemna is
shown in Pig. 8. A radiation slectrede 72 and a power
gsupply electrode 73 are foxmed on the surface of a base
71 of this surface—mount-typé antenna 70 with a gap g
thexebatween. 2a grounding termipal 72a and a power
supply electrode 73a, wvhich are connected to one end of
the radiation electrode 72 and to one end of the power
supply electroede 73, are formad on one end surface 7la of
the base 71. A capacity loaded electrode 74 is foxmed on
the other end surface 71b of the base 71, which capacity
loaded electrode 74 is connected to the other end of the
radiation electrode 72.

In the conventional surface-mount~typs antenna

70, the capacity loaded electrode 74 is provided for

25

30

shortening the wavelength. However, the feapaeityl —
capacitance formed by this ocapacity leoaded electrode 74
can be increased only by the specific inductive capacity
€xr of the base 71 and the thicknmss of the base 71.

Alsc, even if the radiation electrode 72 iz formed into a
meandering shape in order to increase the length of the
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radiation electrode 72 which resonates at a predetermined
wavelength, there are limitations in texms of dimensions
and shape, and the length of the base 71 cannot be made
short. Therefore, it is a
gize with the conventional surface-mount-type antemnna 70
wfhas—a—paob;em~45—aahieviagaa—saa;;—aisai. Purther,
communication eguipment having the conventional surface-
mount-type antenna 70 incorporated therein has the
arawback of the housing of the communication eguipmént
being incapable of being formed to be small in size.

SUMMARY OF THF. INVENTION

Accordingly, it iz an object of the present
invention to provide a surface-mount-type antenna which
is short in length and thin in thickness and which can be
formed into a small size, and communication eguipment
having the same mounted therein. .

To achieve tha above -f~deseribed—obiect) and
pther objects, according to one aspsct of the present
invention, there is provided a current-inducing-type
surface-mount-type antenna, {wherein} comprising a
radiation electrode -fwhioh—is—eurved} arranged
substantially in the shape of a letter L or a sidevays U,
in which one end is open and the other and iz short-
circuitedf{,}- and a power supply sleoctrode for aS:citinq

the radiation elactrode {aa&-f—emad—-},_m_m;ggm

:nggmj;z;gn on one main surtace of a base made of a
dielectric or a magnetic substance fwith—a—gap-
-thersbetweeni, fand} the radiation electrode and the
pover supply electrode {are}-being connected to a
grounding terminal and a power =supply terminal,
rospectively, formed on {anyl}- an end surface of the base.

M ucy
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According to another aspect of ths present
invention, thers is provided a current-inducing-type
gurface-mpount-type antenna, fwherein}- comprising a
radiation electrode fwhich—is—curved?y 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, $isj-the rxadiation electrode baing formed
extending over one main surface and at least one end
surface of a base made of a dielectric or a magnetic
substance, a power supply elactrode -4ie) formed on ona

main surface of the base with a gap fwith-the-zadiation-

-electrode,—and} being provided between the radiation
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electroae and the power supply elactrode fazo};_gng

conneoted to a gxounding terminal and a power- supply
terminal, respectively, formed on another end surface of
the base. :
According to a further aspect of the present
invention, there is provided communication eguipment
having the surface-mount-type antenna mounted therein

In the present invention, as described above,
eince a radiation electrode substantially in the shape of
a letter L or a sideways U is provided on at lsast 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 {ecapacity) capacitance similaxr to a
loading capacity is formed between the open end portion
of the radiation electrode and the grounding electrode,
it is possibkla to increase the resonance wavelength even
further, This fact means that when the frequency is made
tixed, it is possible to decrease the chip (base) aize.
Therefora, a small-sized surface-mount-type antenna can

o evu
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be realized, and thus communication eguipment having the
game mounted therein can be formed into a small size.
The above and furtler objects, agpects and

Pob

Wugd

novel features of the invention will become more apparent

from the following detailed description when xead in
connection with the accompanying drawings.

BRIEF DESCRIPTION QF THE DRAWINGS

Pig. 1 is & perspective view of a first
embodinent of a surface-mount-type antenna according to
the present invention;

Fig. 2 ls an eguivalent electrical circuit
diagrax of the surface-mount-type antenna shown in Fig.
1;

Fig. 3 is a perspective view of a second
ebodinent of a surface-mount-type antanna according to
the present invention;

Fig., 4 is a perspective view of a third
embodiment of a surface-mount-type antenna according to
the present invention;

Pig. 5 is a perspective view of a.fourth
enbodiment of a surface-mount-type antenna according to
the present Iinvention;

Fig. & is a psrspective view of a fifth
embodiment of a surfage-mount-type antenna according to
the presant invention;

Fig. 7 is a parspective view of communication
equipnent having the surface-mount-type antenna mounted
therein according to the present invention; and

Fig. 8 is a perspective view of a conventional
surface-mount-type antenna.
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The praferrad eabodiments of the present
invention will be describad below with referance to the

B accompanying drawingse. ¥Fig. 1 shows a surface-mount—-type
antenna 10 according to a first emhodiment of the present
invention. A radiation'electrode 2 in the shape of a
letter L is formed on the surface of a rectangular base
1, nmade of a dielectric or a magnetic substance, of the

i0 surface-mount-type antenna 10. In the L-ghaped radiation
electrodes 2, a shortecircuit end 2a thereof is positioned
on ohe short edge of tha surface of the basa 1, a main
body 2b thereof extends straight to the other short edge
Jfwhich-faces) oppogite said one short edge and pands at

15 right angles towards a long edge and extends in that
direction, and an open end 2c ig positioned at one corner
of the surface of the base 1. The short-cirouit ena 2a
of the radiation electrode 2 is connected to a grounding
terminal 4 formed on one end-‘'surface of the base 1 and

20 extends onto & rear surface thaereof. '

Further, a power supply elestrode 3 is formed
on the surface of the base 1 separated by a gap g from
the shoxrt-circuit end portion 2a of the radiation
electrode 2. This power supply electrode 3 is connected

25 to a power supply terminal 5 which is formed on one end
surface of the base 1 and extends to the rear surface
thereof.

This power supply electrude 3 and the open end
2c of the radiation electrode 2 are eguivalently spaced

30 by a distance d and are electric-field-coupled with a
capacitance €4 formed within this distance 4. The power
supply electrode 3 and the radiation electrode 2 are
closest to each other at a gap g; however, since the

STCIBED
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ghort-circuit end portion 2a of the radiation glectrode 2
is induetive, the dagree of coupling is small.

Meanvhile, even if the power supply slectrode 3 and the
ppen ehd 2c are apart from each other, gince the surface-
mount-type antemna 10 itself is small, the degros of
coupling is large. ' '

An equivalant electrical circuit diagram of
this embodinment is shown in Flg. 2. In Fig. 2, reference
laetter L denotep the radiation inductance of the
radiation electrode 2. Reference letter R denotas
radiation resistance. Reference letter Cd denotes
capacitance which is formed mainly between the open end
portien 2¢ of the radiation electroda 2 and the power
supply electrode 3. Reference letter Cg denctes
capacitance which is formed in the gap g.__Reference

de acit n iatio

e e rou

In this embodiment, since the radiatien
electrode 2 bends substantially in the shape of a letter
L which increasses its length, the radiation inductance L
is increased. Therafore, as described above, & small .

- ¢hip (base) size can ba achieved by itselr, and the

35
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above-described capacjitance Cd is increased by the
capacitance loading effact of the open end portion 2¢,
thus achieving an even smaller size. .

Rext, a second embediment of the presaﬁt
invention will be described below with reference to Pig.
3. A radiation electrode 22 substantially shaped like a
sideways U and a power supply electrode 23 are formed on
the surface of a rectangular base 21, made of a
dielectric or a magnetic gubstance, of a surface-mount-
type antenna 20 with a gap g therebetwean. A short-
circuit end 22a of the radiation electrods 22 is

TR Kusre s SAY P07

Q@udy
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positioned on one short edge of the eurface of the basa
21, and a main body 22b thereof extends straight to the
other short edge facing said one short edge and bends at
right angles thers, extending to one corner of a long
edge along said other short edge and furthnr bends at
right angles there and extends along this long edge, and
an open and 22c therecof is positioned approximately in
the middle of this long edge. AS a result, the radiation
electrode 22 is formed substantially in the shape of a
sideways U,

The short-circuit end 22a of the radiation
electrode 22 and the power supply electrode 23 are
respectively connected to a grounding terminal 24 and a
power supply terminal 25 formed on one aend surface of the
base 21.

The power supply electrode 23 and the open snd
22c of the radiation electrode 22 are equivalently spaced
by a distance d in the same way as in tha Zirst
enbodiment and are electric-fleld-coupled with a
capacitance Cd formed within this distance @, The power
supply electrode 23 and the radiation electrode 22 are
closest to sach other at a gap g; however, since the
short-circuit end portion 22a is inductive, the Gegree of
coupling is small. Meanwhile, even if the powar supply
electrode 23 and the open end 22c are apart from each
othexr, since the surface-mount-type antenna 10 itself is
small, the degree of coupling is large.

This embodiment is structured as describad
above, and its eguivalent electrical circuit diagram is
eimilar to Fig. 2 whicbh is referred to in the £1rst
enbodiment.

JIn this embodiment, as compared with the ,
radiation electrode 2 substantially shaped like a lettar
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L shown in Fig. 1, there is provided the radiation
electrode 22 substantially shaped like a sideways U, and
the effective length of the radiation electrode 22 {arel-
ig longer and the loading capacity effect is large as the
powver supply electrode 23 and the open end 22¢ of the
radiation electrode 22 -fisy- are close to each other.
Thus, an even smaller size can be achieved.

Next, a third embodiment of the present
invention will be @escribed below with reference to Fig.
4. A part of a radiation elsctrede 32 in ths shape of a
letter L and a powaer supply electrode 33 are formed on
the gurface of a rectangular base 31, made of a
dielectric or a magnetic substance, of a surface-mount-
type antenna 30 with & gap ¢ therebetween, A short-
cireuit end 32a of the radiation electrode 32 is
positioned on one edge side of the surface of the base
31fH—a3. A main body 32b thereof extends straight teo the
other short edge facing said one short edge and bends
from said other short edge to an adjacent end surface
31bh, and extends in one direction on the adjacent end
surface Jlb{;—end-aniy. _An open end 32c¢ thereof is
positioned at an edge of the adjacent end surface 31b.

A2 a result, the radiation elsctrode 32 is formed
substantially in the shape of a letter L extending over
the surface and the end surface of the basa J1l.

The short-cireuit end 32a of the radiation
electrode 32 and the powex supply slactrode 33 are
respectively comnected to a grounding texminal 34 and a
power supply terminal 35 formed on one end surface of the
base 3.

The power supply electroda 33 and the open end
32¢ of the radiation slectrode are eguivalently spaced by
& distance d in the same way as in the first embodiment
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and are electric-field-coupled with a capasitance c4
formed within this distance 4.

This embodiment is structured as described
above and iz expressed by the equivalent electrical

" gircuit diagram shewn in Fig, 2. The same effects and

advantages as those of the first embodiment described
with reference to Fig. 1 can be realized. In particular,
an even smpaller size can ke achieved due to a largs
capacitancs loading effect.

' Next, a fourth smbodiment of the present
invention will be dssoribed below with reference to Fig.
5. A part of a radiation electrode 42 substantially in

the shape of a sideways U and & power supply alactrode 43

are formed on the surface of a rectangular base 41, made
of a dielectric or a magnetic substanee, of a surface-
mount-type antenna 40 with a gap g therebetween, A
ghort-circuit end 424 of the radiation electrode 42 is
positioned on one short edge of the surface of the base
41, a main body 42b thereof extends straight to the othex
short edge facing said one short edge, bends from said
other short edge tu an end surface 41b adjacent thereto,
extends in one direction on this adjacent snd surface
41b, bends to the above-mentioned surface again at the
end of the adjacent end surface 41b, and extends on thise
surface along a lonyg edge thereof{,—and-ani, _An copen end
42c thereof is positioned in the middle of this long
edge. As a result, the radiation electrode 42 is formed
substantially in the shape of a sideways U such that it
extends from the surface of the base 41 along the end
surface thereof and returns to the surface and extends in
parallel.

A short-circujt end 42a of the radiation
electrode 42 and the powax supply electrodas 43 are

wiuso
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respactively connected to a grounding terminal 44 and a
pover supply terminal 45 formed on one end eurface of the
bases 41.

The power supply eleetrode 43 and the open end
420 of the radiation electrode 42 are egquivalently spaced
by a distance d in the same way as in the first
enbodiment and are electric-field-coupled with a
capacitance Cd formed within this distance 4.

This embodiment is structured as described
above and is expressad by the squivalent electrical
circuit diagram shown in Fig. 2. The same effects and
advantages as those of the second embodiment described
with reference to Fig. 3 can be realized. In particular,
the capacitance loading effect is large, and an even
smaller size can be achieved.

Next, a fifth embeodiment of the present
inventioen will ba described below with reference to Fig.
6. In a surface-mount-type antenna 50 of this
embodiment, there is provided a radiation electrode 42d
formed by changing the shape of the base 41 of the
radiation elesctrode 42 in the fourth embodiment shown in
Fig. 5 from a line shape to a meandering shape.

' Thir embodiment is expreszsed by the eguivalent
electrical circuit shown in Pig. 2, and the same effects
and advantages as those of the fourth embodiment
described with referance to Fig. 5 can be realized.
Since, in particular, the radiation electrode 473 has a
meandering shape, an even smaller size can be -fpursued]}-
achieved,

Next, Fig. 7 shows a states in which the
surface-mount-type antennas 10 te 50 of the above-
degcribed embodiments are mounted into communication
equipwment. The surface-mount-type antennas 10 to S0 are
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mounted by soldering grounding terminals and power supply
terminals to predetermined terminals (not ghown) ‘on a set
board (or a subboard thereof) 61 in communication
eguipment 60,

In the present znvantion, a radiatzon electrode
in the shape of a letter L or a sideways U is provided on
at least one main surface from among the main surfaces
and end surfaces of a base, and a small thin base can
respond to a long wavelength, i.a., a low frequency.
Therefore, when the fregquency is made fixed, it is
possible to realize a small-sized current-inducing-type
surface-mount-type antanna.

Since a surface-mount-type antenna can be made
very small, the space occupied by communication equipment
having a surface-mount-type antenna mounted therein is
snill, thus achieving a small size.

Many different embodiments of tha present
invention may be constructed without departing from the
spirit and scope of the presant invention. It should be
understood that the present invention is not limited to
the specific embodiments described in this gpecification.
To the contrary, the present invention is intended to
cover various modificatiens and. eguivalent arrangemente
included within the gpirit and scope of the invention as
hercafter claimed. The scope of tha following claims is
to be accorded the broadest interpretation so as to

encogppass all such medifications, ecuivalent structures
and functions.
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gap therebatween, and said radiation electrode and said
power supply electrode are connected to a grounding

10 terminal and apower supply terminal, respectively,

formed on any end\surface of said base.

2. A current-inducingxtype surface-mount-type antenna,
wherein a radiation eledtrode which is curved
subztantially in the shapd of a letter L or a sideways U,
15 in which one end is open and\ the other end is shorte
circuited, ie formed in such a\manner as to extend aver
one main surface and at least ons end surface of u base
made of a dielectric or a magnetic\gubstance, a power
supply electrode is formed on one main surface of sald
20 base with a gap to said radiation electxode, and said
radiation electrode and said power supply\slactrode are
connected to a grounding terminal and a powayr supply

terminal, respactively, formed on another end‘\gurface of
gaid base.

25 3. Communication eguipment having mounted therein a
,~snr£aee-naua%—type~antenna~acaa¥d&ng~to—on
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surface and at least one and surface of a base comprisiny
at least one of a dielectric material and a magnetio
material, a pover supply elsctrode disposed on one main
surface of said base, a gap being provided batween said
10 powsr suUpply electrode and said radiation alectrode, said
radiation electrode and said power supply electrode being
connected respectively to a grounding terminal and a
power supply terminal disposed on another end surface of
sald base. :
RECIMID
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antanna eomprzsing a radiation alactrode arranged
substantially in the shape of a latter I or a sideways U
and having a first open end and a second short-circuited
end, a power supply electrade for exciting the radiation
10 alectrode, the radlation slactrode and pover supply
electrode disposed with a gap therebetween on one main
surface of a base comprising at least ons of a dislectric
waterial and a magnetic material, said radiation
electrode and gaid powsr supply electrode being connected
15 respectively to a grounding terminal and a power supply
terminal disposed on an end surface of said bhass.

13, c i ipne: n

antenna comprising a radiation elactrode arranged
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at least one of a dxelectric matezial and a mngnetic

material, a power supply electrode disposed on one main

surface of sajid base, a gap being provided bhetween said

power supply elactrode and said radiatien electrode, said

15 radiation electrode and said power supply electrode being
connected respectively to a grounding terminal and a
power supply terminal disZpesed on mnother end surface of
said base.
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