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(54)
COMPONENT

(57) A method for manufacturing an electronic com-
ponent, comprising:

forming a magnetic core member (1) of a magnetic ma-
terial and with a flat base (11) and a core (12), the flat
base having a top surface (11e), a bottom surface (11d),
afirst side surface (11a) and a second side surface (11b)
opposite to the first side surface, the core being located
on the top surface of the flat base;

forming a winding (2) that has an edgewise coil in which
a flat wire is wound and in which the core is inserted, the
winding having two non-wound flat wires (22, 23) that
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extend from the edgewise coil;

placing the winding and the magnetic core in a mold;
filling the mold with a mixture of a magnetic material and
aresin; and

performing a treatment on the mixture to form a magnetic
exterior body (3) that covers at least the core, the edge-
wise coil and the ends of the non-wound flat wires at the
second side surface of the base;

wherein the mixture of a magnetic material and a resin
also includes a solvent.
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Description
BACKGROUND

[0001] The present invention relates to an electronic
componentand a method for manufacturing an electronic
component.

[0002] In certain electronic components, a winding is
assembled to a core (a wire is wound around a core). An
exterior body in which the core and the winding exist is
formed with a magnetic material by (compression) mold-
ing.

[0003] Further, in an electronic component that has an
edgewise coil, electrode terminals that are made as sep-
arate members from a flat wire are used in the edgewise
coil to enable surface mounting. The edgewise coil (wind-
ing) is a coil (winding) in which a flat wire is wound ver-
tically in a state in which shorter sides of the flat wire are
located at inner and outer circumferences of the cail, i.e.,
one ofthe shorter sides faces the center of the coil. There-
fore, after the electrode terminals are connected to both
ends of the flat wire, an exterior body for the electronic
component can be formed by molding.

SUMMARY

[0004] An electronic component according to an as-
pect of the present invention includes: a magnetic core
member that is made of a magnetic material and that has
aflat base and a core, the flat base having a top surface,
a bottom surface, a first side surface and a second side
surface opposite to the first side surface, the core is lo-
cated on the top surface of the flat base; a winding that
has an edgewise coil in which a flat wire is wound and in
which the core is inserted, the winding having two non-
wound flat wires that extend from the edgewise coil; and
a magnetic exterior body that covers at least the core
and the edgewise coil. The two non-wound flat wires con-
tinuously extend along the top surface, the first side sur-
face, the bottom surface and the second side surface of
the flat base in this order. Further, the two non-wound
flat wires located on the bottom surface work as elec-
trodes.

[0005] In the electronic component according to the
aspect of the present invention, two ends located near
the second side surface of the two non-wound wires may
project from the top surface, and the two ends are cov-
ered by a resin.

[0006] In the electronic component according to the
aspect of the presentinvention, the two non-wound wires
may be connected to the bottom surface of the flat base
with an adhesive.

[0007] In the electronic component according to the
aspect of the present invention, the bottom surface of the
flat base may have two electrode grooves. The two non-
wound wires may be respectively placed in the two elec-
trode grooves.

[0008] Further, in the electronic component according
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to the aspect of the presentinvention, the firstand second
side surfaces of the flat base may each respectively have
first and second guide grooves. The two non-wound
wires may be respectively placed in the first and second
guide grooves.

[0009] Further, in the electronic component according
to the aspect of the present invention, two ends of the
two non-wound wires may be bent toward the first side
surface of the flat base. In this case, the two ends of the
two non-wound wires may contact the top surface of the
flat base.

[0010] Further, in the electronic component according
to the aspect of the present invention, two side surfaces
of the flat base respectively located between the firstand
second side surfaces may slant downward.

[0011] Further, in the electronic component according
to the aspect of the present invention, a resin adhesive
may be provided on two side surfaces of the flat base
respectively located between the first and second side
surfaces.

[0012] Further, in the electronic component according
to the aspect of the present invention, the second side
surface may slant upward.

[0013] An electronic component according to another
aspect of the present invention include: a magnetic core
member that is made of a magnetic material and that has
aflat base and a core, the flat base having a top surface,
a bottom surface, a first side surface and a second side
surface opposite to the first side surface, the core is lo-
cated on the top surface of the flat base; a winding that
has an edgewise coil in which a flat wire is wound and in
which the core is inserted, the winding having two non-
wound flat wires that extend from the edgewise coil; two
belt-shaped electrodes that are formed along the first
side surface, the bottom surface and the second side
surface of the flat base; and a magnetic exterior body
that covers at least the core and the edgewise coil. The
two non-wound flat wires are electrically connected to
the two belt-shaped electrodes, respectively. Further, the
two belt-shaped electrodes located on the bottom surface
work as electrodes.

[0014] In the electronic component according to the
aspect of the presentinvention, the two belt-shaped elec-
trodes may be integrally formed with the magnetic core.
[0015] A method for manufacturing an electronic com-
ponent according to another aspect of the present inven-
tion include: forming a magnetic core member that is
made of a magnetic material and that has a flat base and
a core, the flat base having a top surface, a bottom sur-
face, a first side surface and a second side surface op-
posite to the first side surface, the core is located on the
top surface of the flat base; forming a winding that has
an edgewise coil in which a flat wire is wound and in
which the core is inserted, the winding having two non-
wound flat wires that extend from the edgewise coil; lo-
cating two belt-shaped electrodes along the first side sur-
face, the bottom surface and the second side surface of
the flat base so as to mount the winding to the magnetic
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core; placing the winding and the magnetic core in a mold;
filing a mixture of a magnetic material and resin into the
mold; and performing a treatment to the mixture to form
a magnetic exterior body that covers at least the core
and the edgewise coil.

[0016] In the method for manufacturing an electronic
component according to the aspect of the present inven-
tion, the mixture may be in a slurry state. The treatment
may be heating so that the mixture may be hardened
(cured) by heat.

[0017] Further, in the method for manufacturing an
electronic component according to the aspect of the
present invention, the mixture may be in a putty state.
The treatment may be heating so that the mixture may
be hardened (cured) by heat.

[0018] Further, in the method for manufacturing an
electronic component according to the aspect of the
presentinvention, the treatment is that the mixture in the
mold may be pressed by a compression molding method.
The compressed magnetic exterior body may be taken
out of the mold. Then, the compressed magnetic exterior
body may be hardened (cured) by heat.

[0019] An effect of the present disclosure is as follows.
Both of the two non-wound flat wires of a winding are
located substantially parallel on a side of the magnetic
core. As aresult, a process of bending the two non-wound
flat wires can be easily performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a perspective view that shows an electronic
component according to a first embodiment of the
present invention.

Fig. 2 is a perspective view that shows a magnetic
core 1 shown in Fig. 1 of the electronic component
according to the first embodiment of the present in-
vention.

Fig. 3 is a perspective view that shows a winding 2
shown in Fig. 1 of the electronic component accord-
ing to the first embodiment of the present invention.
Fig. 4 is a rear view that shows the electronic com-
ponent according to the first embodiment of the
present invention.

Fig. 5 is a perspective view that shows an electronic
component according to a second embodiment of
the present invention.

Fig. 6 is a perspective view that shows a magnetic
core 1 and a winding 2 of an electronic component
according to a third embodiment of the present in-
vention.

Fig. 7 is a side view that shows a magnetic core and
a winding of an electronic component according to
a fourth embodiment of the present invention.

Fig. 8 is a side view that shows another winding of
the electronic component according to the fourth em-
bodiment of the present invention.
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Fig. 9is a perspective view that shows a bottom sur-
face 11d of a magnetic core of an electronic compo-
nent according to a fifth embodiment of the present
invention.

Fig. 10 is a perspective view that shows a magnetic
core 1 of an electronic component according to a
sixth embodiment of the present invention.

Fig. 11 is a side view that shows a magnetic core
and a winding of an electronic component according
to a seventh embodiment of the present invention.
Fig. 12is a perspective view that shows an electronic
component according to an eighth embodiment of
the present invention.

Fig. 13 is a side view that shows a magnetic core
and a winding of an electronic component according
to a tenth embodiment of the present invention.
Fig. 14 is a right side view that shows a magnetic
core and a winding of an electronic component ac-
cording to an eleventh embodiment of the present
invention.

Fig. 15 is a left side view that shows the magnetic
core and the winding of the electronic component
according to the eleventh embodiment of the present
invention.

Fig. 16 is a side view that shows a magnetic core
and a winding of an electronic component according
to a twelfth embodiment of the present invention.
Fig. 17 is a cross-sectional view that explains a meth-
od for making a magnetic exterior body in a method
for manufacturing an electronic component accord-
ing to a thirteenth embodiment of the present inven-
tion.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0021] Anelectroniccomponentand amethod for man-
ufacturing an electronic component according to embod-
iments of the present invention will be explained below
with reference to the drawings.

FIRST EMBODIMENT

[0022] Fig. 1is a perspective view that shows an elec-
tronic component according to a first embodiment of the
present invention. Note that edges and corners of each
of parts and configurations shown in Figs. 1-17 may be
smoothed by cutting sharp edges and corners as desired.
[0023] The electronic component shown in Fig. 1 cor-
responds to an inductor and has a magnetic core 1, a
winding 2 and a magnetic exterior body 3.

[0024] Fig. 2is a perspective view that shows the mag-
netic core 1 shown in Fig. 1.

[0025] The magnetic core 1 has a flat base part 11 that
is in a substantially rectangular parallelepiped shape.
The flat base part 11 has four sides 11a, 11b, 11c and
11c, abottom surface 11d and a top surface 11e. Further,
the magnetic core 1 has a core part 12 that is in a sub-
stantially cylindrical shape and that extends upward from
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the top surface 11e of the flat base part 11. For instance,
the magnetic core 1 corresponds to a ferrite core or a
compression powder core that is formed by performing
a compression molding for metal magnetic powder. Spe-
cifically, it is preferred to use metal magnetic powder,
which has iron (Fe) as a main composition and respec-
tively contains 1-10 wt% of silicon (Si) and chromium
(Cr), for the compression powder core, because it has
the excellent rust-prevention and relative permeability
properties. Further, because alow core loss is achieved,
it is further preferred to use metal magnetic powder that
is a mixture of the metal magnetic powder explained
above and an amorphous metal. Specifically, the amor-
phous metal has iron (Fe) as a main composition, 1-10
wt% of silicon (Si), 1-10 wt% of chromium (Cr), and 0.1-5
wt% of carbon (C).

[0026] In the first embodiment, as shown in Fig. 2, cut-
out portions are respectively formed on edges of the first
side 11a and the second side 11b. As shown in Fig. 1, a
non-wound section (a non-wound flat wire) of the winding
2 is located at each cut-out portion. The cut-out portions
are formed by making predetermined surfaces of the cut-
out portions closer to the core part 12 than the center
surfaces of the first and second sides 11a and 11b. That
is, they are recessed surfaces.

[0027] The flat base part 11 and the core part 12 can
be integrally formed as a T-shaped core. Further, the flat
base part 11 and the core part 12 can also be formed as
separate members and can be connected, for instance,
by an adhesive or a fitting structure.

[0028] Fig. 3is a perspective view that shows the wind-
ing 2 shown in Fig. 1. Fig. 4 is a rear view that shows the
electronic component according to the first embodiment
of the present invention.

[0029] Thewinding 2 has an edgewise winding section
21 and two non-wound sections (two non-wound flat
wires) 22 and 23 that are formed from the winding section
21 to two tips 22e and 23e. As shown in Fig. 1, the core
part 12 of the magnetic core 1 is inserted in the winding
section 21. Note that as discussed above, the edgewise
coil (winding) is a coil (winding) in which a flat wire is
wound vertically in a state in which shorter sides of the
flat wire are located at inner and outer circumferences of
the coil, i.e., one of the shorter sides faces the center of
the coil.

[0030] In the winding section 21, a flat wire is wound
in the edgewise method so as to vertically and helically
pile up along a winding axis. Note that in the edgewise
winding, a wider surface of the flat wire is substantially
perpendicular to the winding axis.

[0031] Both of the two non-wound sections 22 and 23
are located substantially parallel to each other and along
the first side 11a of the flat base part 11 of the magnetic
core 1, the bottom surface 11d (a surface that is opposite
to the top surface 11e) and the second side 11b that is
opposite to the first side 11a. Specifically, in the first em-
bodiment of the present invention, the two non-wound
sections 22 and 23 are formed so as to be pulled out in

10

15

20

25

30

35

40

45

50

55

the same direction. In this case, with respect to manu-
facturing processes, an automatic device can be easily
used for a bending process. Thus, this configuration is
suited for improving productivity. However, in terms of
adjustment for an inductance characteristic, the two non-
wound sections 22 and 23 can also be formed so as to
be pulled out in different directions.

[0032] As shown in Figs. 3 and 4, the two non-wound
sections 22 and 23 are bent at a boundary, which corre-
sponds to curved parts 22a and 23s, of the first side 11a
and the bottom surface 11d and are bent at a boundary,
which corresponds to curved parts 22b and 23b, of the
bottom surface 11d and the second side 11b so as to be
located along the flat base part 11 of the magnetic core 1.
[0033] Belt-shaped sections 22¢ and 23c (electrode
sections) that are located along the bottom surface 11d
of the magnetic core 1 in the two non-wound sections 22
and 23 are used as electrodes.

[0034] The flat wire that is used for the winding 2 is
coated by aninsulating layer. The insulating layer located
on an area for using as an electrode is removed as de-
sired. For instance, the insulating layer located on only
electrode sections 22c¢ and 23c explained above is re-
moved, however, the insulating layer located on other
sections, which are closer to the tips 22e and 23e, is not
removed. When the insulating layer located on the elec-
trode sections is removed, the insulating layer located
on only one surface of the flat wire, i.e., a surface that
faces a substrate at mounting is removed. However, the
insulating layer located on a surface opposite to the elec-
trode sections 22c and 23c, i.e., the surface that faces
the magnetic core 1, is not removed.

[0035] Asaresult,becausethe areas of the non-wound
sections 22 and 23 from which the insulating layer is re-
moved have difficulty electrically contacting the magnetic
exterior body 3, the insulating characteristics between
the winding 2 and the magnetic exterior body 3 are im-
proved.

[0036] However, when the insulation characteristics
between the magnetic core 1 and the magnetic exterior
body 3 are in a good condition, the entire insulation layer
located toward the tips 22e and 23e explained above can
be removed. Alternatively, the insulation layer located on
areas facing the magnetic core 1 can also be removed.
[0037] The magnetic exterior body 3 is formed by a
mixture of a magnetic material (magnetic powder such
as ferrite or metallic magnetics) and aresin so as to cover
at least the winding section 21 and the core part 12. The
mixture is formed by a predetermined forming method.
Here, metal magnetic power of the magnetic exterior
body 3 is the same as that of the magnetic core 1. The
magnetic exterior body 3 is in a substantially rectangular
parallelepiped outer shape. Because the mixture is filled
inside of the substantially rectangular parallelepiped
shape and is cured, the magnetic exterior body 3 is
formed. Further, the magnetic exterior body 3 is, for in-
stance, formed by a manufacturing method that will be
explained below. An amount of the magnetic powder in
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the magnetic exterior body 3 and the material thatis used
therefor can also be changed as desired so as to adjust
the electromagnetic characteristics.

[0038] In the firstembodiment of the presentinvention,
as shown in Fig. 1, the magnetic exterior body 3 is formed
so as to completely cover the winding section 21 of the
winding 2, areas located along the first side 11a and the
second side 11b, the core part 12 of the magnetic core
1, the top surface 11e, the first side 11a, the second side
11b and the two sides 11c of the flat base part 11.
[0039] Further, the magnetic exterior body 3 can also
be formed without covering the two sides 11c. Also, be-
cause the magnetic exterior body 3 is formed so as to
make a lower end of the magnetic exterior body 3 be at
a predetermined position within a height of the side 11c,
only a part of the side 11c can also be exposed (i.e., itis
not covered by the magnetic exterior body 3).

[0040] Further, as shown in Figs. 2 and 3, the two non-
wound sections 22 and 23 can also be bent at the curved
parts 22d and 23d that correspond to the boundary be-
tween the second side 11b and the top surface 11e. As
aresult, the tips 22e and 23e of the two non-wound sec-
tions 22 and 23 are located inside (e.g., inboard) of the
second side 11b (i.e., a side closer to the core part 12).
[0041] As a result, the non-wound sections 22 and 23,
specifically, the tips 22e and 23e, hardly come free from
the magnetic core 1. Particularly, when the non-wound
sections 22 and 23 are not fixed to the flat base part 11
by an adhesive, it is preferred that the two non-wound
sections 22 and 23 are bent at the curved parts 22d and
23d as discussed above.

[0042] Further, in the first embodiment of the present
invention, as explained above, sections of the two non-
wound sections 22 and 23, which are closer to the tips
22e and 23e than positions that are located along (next
to) the second side 11b of the flat base part 11, are bent
toward the core part 12 from the second side 11b. In
other words, both ends of the two non-wound sections
22 and 23 are bent toward the first side surface 11a of
the flat base part 11. However, the first embodiment is
not limited to the above configuration. The curved parts
22d and 23d may not be provided and may be left stand-
ing straight up in a finished state.

[0043] As explained above, according to the first em-
bodiment of the present invention, both of the two non-
wound sections 22 and 23 of the winding 2 are located
substantially parallel to the sides 11a and 11b of the mag-
netic core 1 (the flat base part 11). Therefore, a bending
process of the two non-wound sections 22 and 23 can
be easily performed.

SECOND EMBODIMENT

[0044] Fig. 5is a perspective view that shows an elec-
tronic component according to a second embodiment of
the present invention.

[0045] The electronic componentaccording to the sec-
ond embodiment of the present invention has a magnetic
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core 1 and a winding 2 that are the same as the first
embodiment. However, a magnetic exterior body 4 of the
second embodiment is different from the magnetic exte-
rior body 3 of the first embodiment.

[0046] In the second embodiment, the magnetic exte-
rior body 4 is formed by a mixture of a magnetic material
(magnetic powder such as ferrite or metallic magnetics)
and aresin so as to cover at least the winding section 21
and the core part 12. The mixture is formed by a prede-
termined forming method. The magnetic exterior body 4
is, for instance, formed by a manufacturing method that
will be explained below.

[0047] In the second embodiment, as shown in Fig. 5,
the magnetic exterior body 4 is formed so as to expose
(not cover) sections located along the first side 11a and
the second side 11b of the winding 2 and the side 11c¢ of
the magnetic core 1.

[0048] As explained above, according to the second
embodiment, the sections located along the first side 11a
and the second side 11b of the winding 2 are exposed.
Therefore, when the electronic component is soldered
on, forexample, a circuit board, because afilletis formed
around the curved parts 22a, 22b, 23a and 23b, the elec-
tronic component having the magnetic core 1, the wind-
ing 2 and the magnetic exterior body 4 does not easily
come off from the circuit board. Further, when the elec-
tronic component is mounted, for instance, on a board,
the solder fillet can be visually checked. As a result, there
is also an advantage that it is convenient with respect to
an inspection.

[0049] The configuration with respect to the magnetic
exterior body 4 of the electronic component according to
the second embodiment of the presentinvention can also
be adapted to electronic components according to other
embodiments.

THIRD EMBODIMENT

[0050] Fig. 6 is a perspective view that shows a mag-
netic core 1 and a winding 2 of an electronic component
according to a third embodiment of the presentinvention.
[0051] The electronic component according to the third
embodiment of the present invention has the magnetic
core 1 and the winding 2 that are the same as the first
embodiment. Further, the electronic component of the
third embodiment has either of the magnetic exterior
body 3 of the first embodiment or the magnetic exterior
body 4 of the second embodiment.

[0052] Specifically, in the third embodiment of the
present invention, covering members 41 and 42, which
are made of an insulating material such as a resin, are
formed onthe tips 22e and 23e of the non-wound sections
22 and 23 of the winding 2.

[0053] The covering members 41 and 42 are fixed to
the non-wound sections 22 and 23 of the winding 2 and
have longer external circumferences (peripheries) than
external circumferences of the tips 22e and 23e of the
non-wound sections 22 and 23. For instance, the cover-
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ing members 41 and 42 are formed as follows: a resin
solution is attached to the tips 22e and 23e by a dip coat-
ing method or by brush application; and then, the cover-
ing members 41 and 42 are formed by drying them at an
ordinary temperature.

[0054] As explained above, in the third embodiment,
sections of the two non-wound sections 22 and 23, which
are closer to the tips 22e and 23e than positions that are
located along (next to) the second side 11b of the flat
base part 11, are located above the top surface 11e of
the flat base part 11 of the magnetic core 1. Further, the
two tips 22e and 23e are covered with the resin.

[0055] As aresult, a short circuit in which the tips 22e
and 23e of the non-wound sections 22 and 23 of the
winding 2 touch the winding section 21 can be prevented
during the manufacturing processes because the tips 22e
and 23e are covered with the resin.

[0056] That is, even though a flat wire that is used for
the winding 2 is coated by an insulating layer, the insu-
lating layer does not usually exist on the cut surfaces
(that is, end surfaces of the tips 22e and 23e) of the flat
wire. Further, when the tips 22e and 23e touch the wind-
ing section 21, the insulating layer coated on the winding
section 21 may be broken. Thus, a short circuit occurs.
However, such a short circuit can be prevented by pro-
viding the covering members 41 and 42 for the tips 22e
and 23e.

[0057] Further, the covering members 41 and 42 are
fixed to the non-wound sections 22 and 23 of the winding
2 and have longer external circumferences than external
circumferences of the non-wound sections 22 and 23,
respectively. As a result, the tips 22e and 23e of the non-
wound sections 22 and 23 do not easily come free from
the magnetic core 1 and the magnetic exterior body 3 or
4 when the non-wound sections 22 and 23 are pulled
downward.

[0058] Further, the configuration with respect to the
covering members 41 and 42 of the electronic component
according to the third embodiment of the present inven-
tion can also be adapted to electronic components ac-
cording to other embodiments.

FOURTH EMBODIMENT

[0059] Fig. 7 is a side view that shows a magnetic core
1 and a winding 2 of an electronic component according
to a fourth embodiment of the present invention.

[0060] The electronic component according to the
fourth embodiment of the presentinvention has the mag-
netic core 1 and the winding 2 that are the same as the
first embodiment. Further, the electronic component of
the fourth embodiment has either of the magnetic exterior
body 3 of the first embodiment or the magnetic exterior
body 4 of the second embodiment.

[0061] Specifically, the belt-shaped sections 22¢ and
23c of the non-wound sections 22 and 23 are fixed to the
bottom surface 11d of the flatbase part 11 of the magnetic
core 1 by an adhesive. Itis preferred to use an insulating
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adhesive, for instance, a resin adhesive as the adhesive.
[0062] Further, the non-wound sections 22 and 23 may
also be fixed to the first side 11a and the second side
11b of the flat base part 11 of the magnetic core 1 by the
adhesive.

[0063] Fig. 8 is a side view that shows another winding
of the winding 2 of the electronic component according
to the fourth embodiment of the present invention. In the
fourth embodiment, as shown in Fig. 8, the curved parts
22d and 23d shown in Fig. 3 of the non-wound sections
22 and 23 are omitted. Thus, the tips 22e and 23e of the
non-wound sections 22 and 23 do not project above the
top surface 11e of the flat base part 11 of the magnetic
core 1. In this case, a short circuit does not easily occur
between the tips 22e and 23e and the winding section
21 during the manufacturing processes. In the fourth em-
bodiment, the non-wound sections 22 and 23 of the wind-
ing 2 are fixed to at least the bottom surface 11d of the
magnetic core 1 by the adhesive. As aresult, even though
the curved parts 22d and 23d shown in Fig. 3 of the non-
wound sections 22 and 23 are omitted, the non-wound
sections 22 and 23 do not easily come off the magnetic
core 1 (the flat base part 11) and the magnetic exterior
body 3 or 4.

[0064] Asexplained above, according to the fourth em-
bodiment, the belt-shaped sections 22c, 23c, which are
located along the bottom surface 11d, of the two non-
wound sections 22 and 23 and the bottom surface 11d
of the flat base part 11 are fixed by the adhesive.
[0065] As a result, the non-wound sections 22 and 23
of the winding 2 do not easily come off the magnetic core
1 and the magnetic exterior bodies 3 and 4.

[0066] The configuration with respect to the adhesive
fixing of the electronic component according to the fourth
embodiment of the presentinvention can also be adapted
to electronic components according to other embodi-
ments.

FIFTH EMBODIMENT

[0067] Fig.9is a perspective view that shows a bottom
surface 11d of a magnetic core 1 of an electronic com-
ponent according to a fifth embodiment of the present
invention.

[0068] The electronic component according to the fifth
embodiment of the present invention has the magnetic
core 1 and the winding 2 that are the same as the first
embodiment. Further, the electronic component of the
fifth embodiment has either of the magnetic exterior body
3 of the first embodiment or the magnetic exterior body
4 of the second embodiment.

[0069] Specifically, electrode grooves 51 and 52 are
formed in the bottom surface 11d of the flat base part 11
of the magnetic core 1. The two electrode grooves 51
and 52 are formed parallel to each other between the
first side 11aand the second side 11b. Further, the widths
of the two electrode grooves 51 and 52 are substantially
the same as the widths of the non-wound sections 22
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and 23. The depths of the two electrode grooves 51 and
52 are equal to or less than a height of the flat wire (a
shorter thickness). The belt-shaped sections 22cand 23c
of the two non-wound sections 22 and 23 of the winding
2 are located at the electrode grooves 51 and 52 at the
bottom surface 11d.

[0070] As explained above, in the fifth embodiment,
the two electrode grooves 51 and 52 are formed in the
bottom surface 11d of the flat base part 11 of the magnetic
core 1. Both of the two non-wound sections 22 and 23
of the winding 2 are respectively located at the electrode
grooves 51 and 52 provided at the bottom surface 11d.
[0071] As aresult, the non-wound sections 22 and 23
are accurately aligned at the bottom surface 11d and do
not easily shift.

[0072] Further, the configuration with respect to the
electrode grooves 51 and 52 of the electronic component
according to the fifth embodiment of the present invention
can also be adapted to electronic components according
to other embodiments.

SIXTH EMBODIMENT

[0073] Fig. 10 is a perspective view that shows a mag-
netic core 1 of an electronic component according to a
sixth embodiment of the present invention.

[0074] The electronic componentaccording to the sixth
embodiment of the present invention has the magnetic
core 1 and the winding 2 that are the same as the first
embodiment. Further, the electronic component of the
sixth embodiment has either of the magnetic exterior
body 3 of the first embodiment or the magnetic exterior
body 4 of the second embodiment.

[0075] Specifically, guide grooves 61 and 62 are re-
spectively formed in the first side 11a and the second
side 11b of the flat base part 11 of the magnetic core 1.
The guide grooves 61 and 62 are formed parallel to each
otherbetween the top surface 11e and the bottom surface
11d of the flat base part 11. Further, the widths of guide
grooves 61 and 62 are substantially the same as the
widths of the non-wound sections 22 and 23. The two
non-wound sections 22 and 23 of the winding 2 are
aligned at the guide grooves 61 and 62 located at the
first side 11a and the second side 11b.

[0076] As explained above, in the sixth embodiment,
the two guide grooves 61 and 62 are respectively formed
at the first side 11a and the second side 11b of the flat
base part 11 of the magnetic core 1. Further, both of the
two non-wound sections 22 and 23 of the winding 2 are
located in the guide grooves 61 and 62 in the first side
11a and the second side 11b.

[0077] As a result, the non-wound sections 22 and 23
are accurately aligned at the bottom surface 11d as well
as the first side 11a and the second side 11b and do not
easily shift.

[0078] Further, the configuration with respect to the
guide grooves 61 and 62 of the electronic component
according to the sixth embodiment of the present inven-
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tion can also be adapted to electronic components ac-
cording to other embodiments.

SEVENTH EMBODIMENT

[0079] Fig. 11 is a side view that shows a magnetic
core 1 and a winding 2 of an electronic component ac-
cording to a seventh embodiment of the present inven-
tion.

[0080] The electronic component according to the sev-
enth embodiment of the present invention has the mag-
netic core 1 and the winding 2 that are the same as the
first embodiment. Further, the electronic component of
the seventh embodiment has either of the magnetic ex-
terior body 3 of the first embodiment or the magnetic ex-
terior body 4 of the second embodiment.

[0081] However, in the seventh embodiment, sections
of the two non-wound sections 22 and 23, which are clos-
er to the tips 22e and 23e than positions that are located
along (next to) the second side 11b of the flat base part
11, are bent so as to touch the top surface 11e of the flat
base part 11. That is, the tips 22e and 23e are bent until
the tips 22e and 23e contact the top surface 11e of the
flat base part 11.

[0082] As explained above, according to the seventh
embodiment, because the tip parts of the winding 2 are
bent, the two tips 22e and 23e touch the top surface 11e
of the flat base part 11.

[0083] As a result, the tips 22e and 23e are surely
spaced apart from the winding section 21. At the same
time, the contact between the tips 22e and 23e and the
winding section 21 during the manufacturing processes
can be prevented. As a result, a short circuit does not
easily occur.

[0084] Further, the configuration with respect to the
contact between the tips 22e and 23e and the top surface
11e of the flat base part 11 of the electronic component
according to the seventh embodiment of the present in-
vention can also be adapted to electronic components
according to other embodiments.

EIGHTH EMBODIMENT

[0085] Fig. 12is aperspective view that shows an elec-
tronic component according to an eighth embodiment of
the present invention.

[0086] The electronic component according to the
eighth embodiment of the present invention has the mag-
netic core 1 and the winding 2 that are the same as the
first embodiment. Further, the electronic component of
the eighth embodiment has either of the magnetic exte-
rior body 3 of the first embodiment or the magnetic exte-
rior body 4 of the second embodiment.

[0087] Specifically, in the eighth embodiment, the side
11c (both sides 11c) other than the first side 11a and the
second side 11b of the flat base part 11 inclines toward
the inside of the flat base part 11 from the top surface
11e toward the bottom surface 11d of the flat base part
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11. In other words, the side 11c (both sides 11c) slant
downward. According to the form of the magnetic core
1, an inner surface of the magnetic exterior body 3 that
touches the side 11c of the flat base part 11 also inclines
in the opposite direction to correctly accommodate with
the side 11c.

[0088] As explained above, in the eighth embodiment,
because the side 11c of the flat base part 11 inclines
toward the inside of the flat base part 11 from the top
surface 11e toward the bottom surface 11d, the magnetic
exterior body 3 does not easily come upwardly free from
the magnetic core 1.

[0089] Further, the configuration with respect to the
slanted or inclined side 11c (both sides 11c) of the elec-
tronic component according to the eighth embodiment of
the present invention can also be adapted to electronic
components according to other embodiments.

NINTH EMBODIMENT

[0090] An electronic component according to a ninth
embodiment of the present invention has the magnetic
core 1 and the winding 2 that are the same as the first
embodiment. Further, the electronic component of the
ninth embodiment has the magnetic exterior body 3 of
the first embodiment.

[0091] Specifically, in the ninth embodiment, a resin
adhesive is applied to the side 11c (both sides 11c) other
than (i.e., between) the first side 11a and the second side
11b of the flat base part 11 among the sides 11a, 11b
and 11c of the magnetic core 1. As a result, the surface
roughness state is formed on the side 11c and their sur-
face becomes rough.

[0092] Thus, after the resin adhesive is applied to the
side 11c, the magnetic exterior body 3 is formed. There-
fore, an internal surface of the magnetic exterior body 3
that touches with the side 11c is adhered to each other
by the resin adhesive in the form according to the surface
roughness. Further, an insulating coat that is formed at
the side 11c of the magnetic core 1 explained below can
be polished, for instance, by sandpaper so as to make
the surface of the side 11c rough. Also, when the insu-
lating coat is formed, surfaces of the side 11c can also
be processed so as to become uneven surfaces.
[0093] As explained above, according to the ninth em-
bodiment, after the resin adhesive is applied on the side
11c of the flat base part 11 of the magnetic core 1, the
magnetic exterior body 3 is formed. As a result, the mag-
netic exterior body 3 does not easily come free from the
magnetic core 1 in a vertical direction.

[0094] Further, the configuration with respectto the ap-
plication of the resin adhesive on the side 11c of the elec-
tronic component according to the ninth embodiment of
the present invention can also be adapted to electronic
component according to other embodiment.
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TENTH EMBODIMENT

[0095] Fig. 13 is a side view that shows a magnetic
core 1 and a winding 2 of an electronic component ac-
cording to a tenth embodiment of the present invention.
[0096] The electronic component according to the
tenth embodiment of the present invention has the mag-
netic core 1 and the winding 2 that are the same as the
first embodiment. Further, the electronic component of
the tenth embodiment has either of the magnetic exterior
body 3 of the first embodiment or the magnetic exterior
body 4 of the second embodiment.

[0097] Specifically, in the tenth embodiment, the sec-
ond side 11b of the flat base part 11 inclines toward the
inside of the flat base part 11 from the bottom surface
11d toward the top surface 11e of the flat base part 11.
In other words, the second side 11b slants upward. Ac-
cording to the form of the magnetic core 1, the non-wound
sections 22 and 23 of the winding 2 are bent at a sharp
angle at the curved part 22b.

[0098] As explained above, according to the tenth em-
bodiment, the second side 11b of the flat base part 11
inclines toward the inside of the flat base part 11 from
the bottom surface 11d toward the top surface 11e of the
flat base part 11. As a result, the non-wound sections 22
and 23 of the winding 2 do not easily come downwardly
free from the magnetic core 1.

[0099] Further, the configuration with respect to the
slanted or inclined side 11b of the electronic component
according to the tenth embodiment of the present inven-
tion can also be adapted to electronic components ac-
cording to other embodiments.

ELEVENTH EMBODIMENT

[0100] Fig.14isarightside view that shows a magnetic
core 1 and a winding 2 of an electronic component ac-
cording to an eleventh embodiment of the present inven-
tion. Fig. 15 is a left side view that shows the magnetic
core 1 and the winding 2 of the electronic component
according to the eleventh embodiment of the present in-
vention.

[0101] The electronic component according to the
eleventh embodiment of the present invention has the
magnetic core 1 and the winding 2 that are the same as
the first embodiment. Further, the electronic component
of the eleventh embodiment has either of the magnetic
exterior body 3 of the first embodiment or the magnetic
exterior body 4 of the second embodiment.

[0102] Inaddition, the electronic component according
to the eleventh embodiment of the presentinvention has
two belt-shaped electrode members 71 and 72 that are
connected to the non-wound sections 22 and 23 of the
winding 2 by a welding method or a soldering method
and that are provided separately from the winding 2.
[0103] The belt-shaped electrode members 71 and 72
are, for instance, made of a copper material in a plate
shape and are used instead of a part of the non-wound
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sections 22 and 23 in other embodiments. Further, the
belt-shaped electrode members 71 and 72 are located
along the first side 11a, the bottom surface 11d and the
second side 11b of the flat base part 11 and are in a
substantially C-shape so as to grip the first side 11a and
the second side 11b. Further, an end of the non-wound
section 22 is connected to one of tips 71a of the belt-
shaped electrode member 71 (see Fig. 14). Similarly, an
end of the non-wound section 23 is connected to one of
tips 72a of the belt-shaped electrode member 72 (see
Fig. 15).

[0104] Sections 71b and 72b of the two belt-shaped
electrode members 71 and 72 that are located along the
bottom surface 11d are used as electrodes.

[0105] For a shift prevention of the belt-shaped elec-
trode members 71 and 72, the belt-shaped electrode
members 71 and 72 can be fixed to the bottom surface
11d by an adhesive. Alternatively, the belt-shaped elec-
trode members 71 and 72 may also be located at elec-
trode grooves that are provided at the bottom surface
11d. Specifically, these electrode grooves are the same
as the electrode grooves 51 and 52 shown in Fig. 9.
[0106] Further, the configuration with respect to the
belt-shaped electrode members 71 and 72 of the elec-
tronic component according to the eleventh embodiment
of the presentinvention can also be adapted to electronic
components according to other embodiments.

TWELFTH EMBODIMENT

[0107] Fig. 16 is a side view that shows a magnetic
core 1 and a winding 2 of an electronic component ac-
cording to a twelfth embodiment of the presentinvention.
[0108] The electronic component according to the
twelfth embodiment of the presentinvention has the mag-
netic core 1 and the winding 2 that are the same as the
first embodiment. Further, the electronic component of
the eighth embodiment has either of the magnetic exte-
rior body 3 of the first embodiment or the magnetic exte-
rior body 4 of the second embodiment.

[0109] Specifically, in the twelfth embodiment, the
magnetic core 1 has two belt-shaped electrode members
81 that are integrally formed with the magnetic core 1.
Thatis, the belt-shaped electrode members 81 are fixed
to the magnetic core 1 in advance by a press molding
method. Further, the belt-shaped electrode members 81
can also be formed by placing conductive material paste
on the surface of the magnetic core 1 and sintering it at
the high temperature. Specifically, the conductive mate-
rial paste is, for instance, silver paste of which the main
composition is silver. The belt-shaped electrode mem-
bers 81 are used instead of a part of the non-wound sec-
tions 22 and 23 in other embodiments.

[0110] Thetwo belt-shaped electrode members 81 are
integrally formed with the magnetic core 1 and located
along the first side 11a, the bottom surface 11d and the
second side 11b of the flat base part 11 of the magnetic
core 1.
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[0111] Further, an end of one of the belt-shaped elec-
trode members 81 is connected to the non-wound section
22 of the winding 2 by the welding method. An end of the
other of the belt-shaped electrode members 81 is con-
nected to the non-wound section 23 of the winding 2 by
the welding method.

[0112] For a shifting or coming off prevention of the
belt-shaped electrode members 81, the belt-shaped
electrode members 81 can also be located at electrode
grooves that are provided at the bottom surface 11d. Spe-
cifically, the electrode grooves are the same as the elec-
trode grooves 51 and 52 shown in Fig. 9.

[0113] Further, the configuration with respect to the in-
tegrally formed belt-shaped electrode members 81 of the
electronic component according to the twelfth embodi-
ment of the present invention can also be adapted to
electronic components according to other embodiments.

THIRTEENTH EMBODIMENT

[0114] A method for manufacturing an electronic com-
ponent according to a thirteenth embodiment of the
presentinventionis for manufacturing the electronic com-
ponents according to the first through twelfth embodi-
ments of the present invention explained above.

[0115] Fig. 17 is a cross-sectional view that explains a
method for making a magnetic exterior body in a method
for manufacturing an electronic component according to
the thirteenth embodiment of the present invention.
[0116] In the method for manufacturing the electronic
component according to the thirteenth embodiment, first
of all, the winding section 21 of the winding 2 is formed
by winding a flat wire (an edgewise winding (an edgewise
coil)). Further, the flat wire is cut off so as to make the
two non-wound sections 22 and 23 that each has an ap-
propriate length. The two non-wound sections 22 and 23
are linear and are substantially parallel to each other.
[0117] When the flat wire is covered with the insulating
layer, the predetermined areas of the insulating layer
such as the electrode portions are removed. At this time,
forremoving the insulating layer, it is possible to use such
as an ultraviolet ray generating machine, a cutter ma-
chine, a chemical product, and a laser machine. Partic-
ularly, in consideration of the low cost and partial removal
of small areas, it is preferred that the cutter machine or
the laser machine is used.

[0118] Next, in a forming process, the core part 12 of
the magnetic core 1 is inserted into the winding section
21. Further, by using an appropriate jig or automatic ma-
chines, the two non-wound sections 22 and 23 are col-
lectively and sequentially bent and located along the first
side 11b, the bottom surface 11d and the second side
11b of the flat base part 11 of the magnetic core 1. As a
result, the winding 2 is attached to the magnetic core 1.
See, for example, Figs. 1 and 4.

[0119] Thereafter, as shown in Fig. 17, the winding 2
and the magnetic core 1 after the forming process are
placed inside a mold 101.
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[0120] Next, in the thirteenth embodiment, a slurry
state mixture material 111 that contains magnetic mate-
rials and a resin is injected by a dispenser (not shown)
and is filled in the mold 101.

[0121] The mixture material 111 is formed by adding
a solvent (such as acetone) to a mixture of metal mag-
netic powder and a resin. Specifically, the metalmagnetic
power hasiron (Fe) as amain composition with chromium
and silicon as additional materials. The resin can be cho-
sen from a group comprising an epoxy resin, a silicone
resin or amixture thereof. As a result, the mixture material
111 has relatively high fluidity.

[0122] Next, under a predetermined drying condition
(a temperature condition and a time condition in a drying
process), the mixture material 111 thatisfilled in the mold
101 is dried by evaporating the solvent from the mixture
material 111. As a result, the mixture material 111 is so-
lidified (less fluidity).

[0123] At this time, due to the evaporation of the sol-
vent, holes are made by bubbles in a top surface of the
mixture material 111 in the mold 101. Therefore, a
smoothing process for the top surface is performed while
removing a surplus portion 101a of the mixture material
111 with a blade 102. When the electronic component is
mounted on a circuit board, an automatic conveying de-
vice performs vacuum suction to the surface of the elec-
tronic component and conveys it. Therefore, the smooth
surface is required for the electronic component (the
magnetic exterior body).

[0124] Next, under a predetermined cure condition (a
temperature condition and a time condition in a curing
process), the mixture material 111 is cured by heat in the
mold 101. As a result, the magnetic exterior bodies 3 and
4 are formed. After the electronic component is taken out
from the mold 101, the surfaces of the magnetic exterior
bodies 3 and 4 are polished as desired.

[0125] As explained above, according to the thirteenth
embodiment, the electronic components explainedin the
first through twelfth embodiments above can be manu-
factured.

FOURTEENTH EMBODIMENT

[0126] A method for manufacturing an electronic com-
ponent according to a fourteenth embodiment of the
present invention is accomplished in order to manufac-
ture the electronic components according to the first
through twelfth embodiments explained above.

[0127] In the method for manufacturing the electronic
component according to the fourteenth embodiment of
the presentinvention, first of all, the making of the winding
section 21 and the above forming processes are per-
formed in the same manner as the thirteenth embodi-
ment.

[0128] After that, the winding 2 and the magnetic core
1 after the forming process are placed in a mold. Further,
in the fourteenth embodiment, the mold 101 or the blade
102 that are the same as the thirteenth embodiment can
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be used. However, because a viscosity of a mixture ma-
terial is higher as compared with the mixture material in
the thirteenth embodiment, conditions for a filling pres-
sure during a filling process of the mixture material and
a scraping force for the surplus portion by the blade 102
are appropriately changed.

[0129] Next, in the fourteenth embodiment, a putty
state mixture material (a clayish state) that contains the
magnetic material and the resin is injected by the dis-
penser (not shown) and is filled in the mold 101.

[0130] In the same manner as the thirteenth embodi-
ment, the mixture material is formed by adding a solvent
(such as terpineol) to a mixture of metal magnetic powder
and a resin such as an epoxy resin or a silicon resin as
desired. Specifically, the metal magnetic powder has iron
(Fe) as a main composition with chromium, silicon and
manganese as additional materials.

[0131] For instance, a mixing ratio of the metal mag-
netic powder and the epoxy resin is between 91 wt%: 9
wt% and 95 wt%: 5 wt%. Specifically, the metal magnetic
powder is formed by mixing amorphous metal magnetic
powder (including at least iron (Fe), silicon, chromium
and manganese) and alloy powder (iron-silicon-chromi-
um system) with a mixing ratio of 1:1 (we%). At this time,
the mixture material is formed by adding the solvent of
less than 2 wt% (alternative the solvent is not added).
Thus, itis preferred that the mixture material has the sol-
vent that is added substantially equal to or less than 2
wt% in the fourteenth embodiment.

[0132] The mixture material that is used in the four-
teenth embodiment has higher viscosity as compared
with the mixture material in the thirteenth embodiment
and has a lower fluidity so that a lump of the mixture
material does notflow and spread like aliquid when being
placed on a plane surface. Therefore, the putty state mix-
ture material is filled in the mold by pressurizing with a
higher pressure than the pressure used in the thirteenth
embodiment.

[0133] Next, under a predetermined drying condition
(a temperature condition and a time condition in a drying
process), the mixture material that is filled in the mold
101 is dried by evaporating the solvent from the mixture
material. As a result, the mixture material is solidified
(less fluidity). Further, when the mixture material is
formed without containing the solvent, the drying process
can be omitted.

[0134] At this time, due to the evaporation of the sol-
vent, holes are made by bubbles in a top surface of the
mixture material. Therefore, a smoothing process for the
top surface is performed while removing a surplus portion
of the mixture material with a blade. In the fourteenth
embodiment, the number of holes made by the bubbles
that are formed in the top surface of the mixture material
decrease compared with the holes in the thirteenth em-
bodiment because the mixture material used in the four-
teenth embodiment has less amount of the solvent. Fur-
ther, when the mixture material is formed without con-
taining the solvent, the bubbles are not generated.
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[0135] Next, under a predetermined cure condition (a
temperature condition and a time condition in a curing
process), the mixture material is cured by heat in the
mold. As a result, the magnetic exterior bodies 3 and 4
are formed. After that, the electronic component is taken
out from the mold 101.

[0136] Afterthe electronic componentis taken out from
the mold 101, the surfaces of the magnetic exterior bod-
ies 3 and 4 are polished as desired. Further, when the
putty state mixture material is used, the surfaces of the
magnetic exterior bodies 3 and 4 become in a good
(smooth) state. As a result, the polishing may be omitted
depending on surface smoothness states.

[0137] Asexplained above, according to the fourteenth
embodiment, the electronic components explainedin the
first through twelfth embodiments above can be manu-
factured.

FIFTEENTH EMBODIMENT

[0138] A method for manufacturing an electronic com-
ponent according to a fifteenth embodiment of the
present invention is accomplished in order to manufac-
ture the electronic components according to the first
through twelfth embodiments explained above.

[0139] In the method for manufacturing the electronic
component according to the fifteenth embodiment of the
present invention, first of all, the making of the winding
section 21 and the above forming process are performed
in the same manner as the thirteenth embodiment.
[0140] Then, the winding 2 and the magnetic core 1
after the forming process are placed in a mold (for a press
mold method). After that, a mixture material that contains
a magnetic material and a resin is filled in the mold for
the press mold.

[0141] The mixture material thatis used in the fifteenth
embodiment does not contain a solvent. The mixture ma-
terial is in a granulated powder state in which an outer
surface of each of metal magnetic powder is coated with
aresin layer.

[0142] Then, because the mixture material that is filled
in the mold is processed by a compression molding meth-
od, the magnetic exterior bodies 3 and 4 are formed.
[0143] The winding 2, the magnetic core 1 and the
magnetic exterior bodies 3, 4 are taken out from the mold
after the compression molding method is performed. Af-
ter that, they are cured by heat under a predetermined
cure condition (a temperature condition and a time con-
dition in a curing process).

[0144] Inthe above method for manufacturing the elec-
tronic component according to the fifteenth embodiment,
because the mixture material is formed by the compres-
sion molding method without the solvent, the bubbles
explained above are not generated.

[0145] As explained above, according to the fifteenth
embodiment, the electronic components explained in the
first through twelfth embodiments above can be manu-
factured.
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[0146] Further, each embodiment explained above is
a preferred example for the present invention. However,
the presentinvention is notlimited to these embodiments.
The electronic component and the method for manufac-
turing the electronic component being thus described, it
will be apparent that the same may be varied in many
ways. Such variations are not to be regarded as a de-
parture from the spirit and scope of the invention, and all
such modifications as would be apparent to one of ordi-
nary skill in the art are intended to be included within the
scope of the following claims.

[0147] Forinstance, the electronic component accord-
ing to each of the embodiments explained above corre-
sponds to an inductor. However, electronic components
can also be formed as one package in which an element
that has a magnetic core, a winding and a magnetic ex-
terior body or an element that has a magnetic core and
a winding together with another element.

[0148] Further, according to the electronic component
of each of the embodiments explained above, the core
part 12 of the magnetic core 1 projects above an upper-
most surface of the winding section 21 of the winding 2.
However, atop surface of the core part 12 of the magnetic
core 1 can be lower than the uppermost surface of the
winding section 21 of the winding 2. In other words, the
height of the core part 12 of the magnetic core 1 can be
set according to a required inductance value for an elec-
tronic component.

[0149] Further, arustpreventive treatmentforthe mag-
netic core 1 of the electronic component in each of the
embodiments explained above can also be performed in
advance as desired.

[0150] Further, an insulating coating layer, which is
made of, for example, a resin, can also be formed on the
sides 11a, 11b, 11c and the bottom surface 11d and/or
the outer surface of the core part 12 (that is, surfaces
other than a surface through which a magnetic flux
formed by the winding 2 crosses at substantially right
angle) of the flat base part 11 of the magnetic core 1 of
the electronic component discussed in each of the em-
bodiments explained above. In this case, when the insu-
lating coating layer is formed on the top surface 11e of
the flat base part 11 of the magnetic core 1 and on the
top surface of the core part 12, a magnetic gap is gen-
erated by the insulating coating layer. Therefore, the in-
sulating coating layer is not formed on the top surface
11e of the flat base part 11 of the magnetic core 1 and
on the top surface of the core part 12.

[0151] The present application also discloses the con-
tent of the following paragraphs [00183] to [00198]
[0152] Anelectronic componentcomprises a magnetic
core member (1) that is made of a magnetic material and
that has a flat base (11) and a core (12), the flat base
having a top surface (11e), a bottom surface (11d), a first
side surface and a second side surface opposite to the
first side surface, the core is located on the top surface
of the flat base; a winding (2) that has an edgewise coil
in which a flat wire is wound and in which the core is
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inserted, the winding having two non-wound flat wires
that extend from the edgewise coil; and a magnetic ex-
terior body (3) that covers at least the core and the edge-
wise coil, wherein the two non-wound flat wires (22, 23)
continuously extend along the top surface, the first side
surface, the bottom surface and the second side surface
of the flat base in this order, and the two non-wound flat
wires located on the bottom surface work as electrodes
(22c, 23c).

[0153] In the electronic component described in para-
graph [00183], two ends located near the second side
surface of the two non-wound wires may project from the
top surface, and the two ends may be covered by a resin.
[0154] In the electronic component described in para-
graph [00183], the two non-wound wires (22, 23) may be
connected to the bottom surface of the flat base (11) with
an adhesive.

[0155] In the electronic component described in para-
graph [00183],the bottom surface of the flat base may
have two electrode grooves (51, 52), and the two non-
wound wires may be respectively located in the two elec-
trode grooves.

[0156] In the electronic component described in para-
graph [00183],the first and second side surfaces of the
flat base may each respectively have first and second
guide grooves (61, 62), and the two non-wound wires
may be respectively located in the first and second guide
grooves.

[0157] In the electronic component described in para-
graph [00183],two ends of the two non-wound wires may
be bent toward the first side surface of the flat base.
[0158] In the electronic component described in para-
graph [00188], the two ends of the two non-wound wires
may contact the top surface of the flat base.

[0159] In the electronic component described in para-
graph [00183],two side surfaces of the flat base respec-
tively located between the first and second side surfaces
(11¢) may slant downward.

[0160] In the electronic component described in para-
graph [00183],a resin adhesive may be provided on two
side surfaces of the flat base respectively located be-
tween the first and second side surfaces.

[0161] In the electronic component described in para-
graph [00183], the second side surface (11b) may slant
upward.

[0162] An electronic component comprises: a magnet-
ic core member that is made of a magnetic material and
that has a flat base and a core, the flat base having a top
surface, a bottom surface, a first side surface and a sec-
ond side surface opposite to the first side surface, the
core is located on the top surface of the flat base; a wind-
ing that has an edgewise coil in which a flat wire is wound
and in which the core is inserted, the winding having two
non-wound flat wires that extend from the edgewise coil;
two belt-shaped electrodes that are formed along the first
side surface, the bottom surface and the second side
surface of the flat base; and a magnetic exterior body
that covers atleast the core and the edgewise coil, where-
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in: the two non-wound flat wires are electrically connect-
ed to the two belt-shaped electrodes, respectively, and
the two belt-shaped electrodes located on the bottom
surface work as electrodes.

[0163] In the electronic component described in para-
graph [00193], the two belt-shaped electrodes may be
integrally formed with the magnetic core.

[0164] A method for manufacturing an electronic com-
ponent, comprises: forming a magnetic core member of
a magnetic material and with a flat base and a core, the
flat base having a top surface, a bottom surface, a first
side surface and a second side surface opposite to the
first side surface, the core being located on the top sur-
face of the flat base; forming a winding that has an edge-
wise coil in which a flat wire is wound and in which the
core is inserted, the winding having two non-wound flat
wires that extend from the edgewise coil; locating two
belt-shaped electrodes along the first side surface, the
bottom surface and the second side surface of the flat
base so as to mount the winding to the magnetic core;
placing the winding and the magnetic core in a mold;
filling the mold with a mixture of a magnetic material and
a resin; and performing a treatment on the mixture to
form a magnetic exterior body that covers at least the
core and the edgewise coil.

[0165] In the method described in paragraph [00195]
the mixture may be in a slurry state, and the treatment
may be heating so that the mixture is hardened by heat.
[0166] In the method described in paragraph [00195]
the mixture may be in a putty state, and the treatment
may be heating so that the mixture is hardened by heat.
[0167] In the method described in paragraph [00195]
the treatment may be compression molding the mixture,
the compressed magnetic exterior body may be taken
out of the mold, and the compressed magnetic exterior
body may be cured by heat.

[0168] The presentapplication also discloses the con-
tent of the following paragraphs [00200] to [00207].
[0169] An electronic component, comprising: a mag-
netic core member (1) thatis made of a magnetic material
and that has a flatbase (11) and a core (12), the flat base
having a top surface (11e), a bottom surface (11d), a first
side surface (11a) and a second side surface (11b) op-
posite to the first side surface, the core is located on the
top surface of the flat base; a winding (2) that has an
edgewise coil in which a flat wire is wound and in which
the core is inserted, the winding having two non-wound
flat wires that extend from the edgewise coil; and a mag-
netic exterior body (3) that covers at least the core and
the edgewise coil. Moreover, the two non-wound flat
wires (22, 23) continuously extend along the top surface,
the first side surface, the bottom surface and the second
side surface of the flat base in this order, the two non-
wound flat wires located on the bottom surface work as
electrodes (22c, 23c); and two ends (22e, 23e) located
near the second side surface (11b) of the two non-wound
wires project from the top surface (11e), and the two ends
(22e,23e) are bent toward the first side surface (11a) of
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the flat base.

[0170] In the electronic component described in para-
graph [00200], the two non-wound wires (22, 23) are con-
nected to the bottom surface of the flat base (11) with an
adhesive.

[0171] In the electronic component described in para-
graph [00200], the bottom surface of the flat base has
two electrode grooves (51, 52), and the two non-wound
wires are respectively located in the two electrode
grooves.

[0172] In the electronic component described in para-
graph [00200], the first and second side surfaces of the
flat base each respectively has first and second guide
grooves (61, 62), and the two non-wound wires are re-
spectively located in the first and second guide grooves.
[0173] In the electronic component described in para-
graph [00200], the two ends of the two non-wound wires
contact the top surface of the flat base.

[0174] In the electronic component described in para-
graph [00200], the two ends of the two non-wound wires
do not make contact with the top surface of the flat base.
[0175] In the electronic component described in para-
graph [00200], two side surfaces of the flat base respec-
tively located between the first and second side surfaces
(11c) slant downward.

[0176] In the electronic component described in para-
graph [00200], a resin adhesive is provided on two side
surfaces of the flat base respectively located between
the first and second side surfaces.

Claims

1. A method for manufacturing an electronic compo-
nent, comprising:

forming a magnetic core member (1) of a mag-
netic material and with a flat base (11) and a
core (12), the flat base having a top surface
(11e), abottom surface (11d), afirst side surface
(11a) and a second side surface (11b) opposite
to the first side surface, the core being located
on the top surface of the flat base;

forming a winding (2) that has an edgewise coil
in which a flat wire is wound and in which the
core is inserted, the winding having two non-
wound flat wires (22, 23) that extend from the
edgewise coll, said two non-wound flat wires be-
ing non-wound sections of the winding, integral
with the edgewise coil, continuously extending
along the top surface, the first side surface, the
bottom surface and the second side surface of
the flat base in this order;

placing the winding and the magnetic core in a
mold;

filling the mold with a mixture of a magnetic ma-
terial and a resin; and

performing a treatment on the mixture to form a
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magnetic exterior body (3) that covers at least
the core, the edgewise coil and the ends of the
non-wound flat wires at the second side surface
of the base;

wherein the mixture of a magnetic material and
a resin also includes a solvent.

The method for manufacturing an electronic compo-
nent according to claim 1, wherein

the mixture is in a slurry state, and the treatment is
heating so that the mixture is hardened by heat.

The method for manufacturing an electronic compo-
nent according to claim 1, wherein

the mixture is in a putty state, and the treatment is
heating so that the mixture is hardened by heat.

The method for manufacturing an electronic compo-
nent according to claim 1, wherein

the treatment is compression molding the mixture,
the compressed magnetic exterior body is taken out
of the mold, and the compressed magnetic exterior
body is cured by heat.

The method for manufacturing an electronic compo-
nent according to any one of claims 1 to 4, wherein
the mixture material has the solvent that is added
equal to or less than 2 wt%.

The method for manufacturing an electronic compo-
nent according to any one of claims 1 to 5, wherein
the mixture material that is filled in the mold is dried
by evaporating the solvent from the mixture material.
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