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(57) Provided are a magnetic component and a man-
ufacturing method for the magnetic component, in which,
at a time of manufacture of a magnetic component, a
step of bonding plate-like magnetic bodies forming a lam-
inated core portion to each other can be omitted and the
plate-like magnetic bodies can be less deformed by a
fastening force of a conductive wire. The magnetic com-
ponent includes a magnetic component body (20) includ-
ing at least: at least two magnetic units (30) each includ-
ing a bobbin (100) housing alaminated core portion (130)
obtained by laminating a plurality of plate-like magnetic
bodies (132), a coil portion (140) provided around an out-
er peripheral surface (102) of the bobbin (100), and a
heat-resistant insulating sheet (150) covering an outer
peripheral surface of the coil portion (140); a first con-
necting core portion (40) for connecting to each other

Magnetic component and manufacturing method for the magnetic component

ends on one side of the laminated core portions (130)
respectively forming the at least two magnetic units (30)
arranged parallel to each other; and a second connecting
core portion (42) for connecting to each ends on another
side of the laminated core portions (130) respectively
forming the at least two magnetic units (30) arranged
parallel to each other. An outer surface of the magnetic
component body (20) is entirely covered with a varnish
layer. Further, one surface of one plate-like magnetic
body (132A) and one surface of another plate-like mag-
netic body (132B) arranged adjacent to the one plate-like
magnetic body (132A) are substantially entirely held in
direct contact with each other in aregion (CL) of the lam-
inated body, the region (CL) being positioned on an inner
peripheral side of the coil portion (140), the one plate-
like magnetic body (132A) and the another plate-like
magnetic body (132B) forming the laminated body.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a magnetic
component and a manufacturing method for the magnetic
component.

2. Description of the Related Art

[0002] In an example of a typical basic structure of a
reactor, a main partincludes a core formed into an oblong
shape by appropriately combining with each other atleast
two laminated core portions each formed of a laminated
body obtained by laminating a plurality of plate-like mag-
netic bodies, and a pair of cylindrical members (bobbins)
surrounding the laminated core portions forming the core
while being arranged parallel to each other (for example,
refer to Japanese Utility Model Registration No. 3119580
(FIG. 4 and others), Japanese Patent Application Laid-
open No. 2006-351662 (FIG. 6, paragraph [0013], and
others), and Japanese Patent Application Laid-open No.
2006-13294 (FIGS. 1 to 5, and paragraphs [0007] to
[0011], [0022], and others)).

[0003] Meanwhile, there has been proposed a reactor
in which a conductive wire is directly wound around a
laminated core portion through intermediation of a sheet-
like insulator without use of the bobbin for the purpose
of reducing the number of materials, man-hours, and the
like (Japanese Patent Application Laid-open No.
2006-13294). According to the technology described in
Japanese Patent Application Laid-open No. 2006-13294,
the laminated core portion is fastened by the conductive
wire directly wound through intermediation of the sheet-
like insulator rolled around the laminated core portion,
and hence bonding work for the plate-like magnetic bod-
ies forming the laminated core portion can be omitted.
Therefore, production man-hours can be reduced.
[0004] In order to utilize the reactor structured as de-
scribed above, for example, in use of being activated with
high frequency while suppressing losses through sup-
pression of eddy current to be generated in the plate-like
magnetic bodies, it is desired to use extremely thin plate-
like magnetic bodies having a thickness of from approx-
imately 30 wm to 150 um (such as silicon steel plate).
However, in such a case, the plate-like magnetic bodies
are deformed by a fastening force of the wound conduc-
tive wire. As aresult, designed performance of the reactor
cannot be obtained.

SUMMARY OF THE INVENTION

[0005] The present invention has been made in view
of the above-mentioned circumstances, and it is there-
fore an object of the present invention to provide a mag-
netic component and a manufacturing method for the
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magnetic component, in which, at a time of manufacture
of a magnetic component, a bonding step of bonding
plate-like magnetic bodies forming a laminated core por-
tion to each other can be omitted and the plate-like mag-
netic bodies can be less deformed by a fastening force
of a wound conductive wire.

[0006] The above-mentioned object is achieved by the
present invention described below.

That is, according to an exemplary embodiment of the
present invention, there is provided a magnetic compo-
nent (10), including a magnetic component body (20) in-
cluding at least: at least two magnetic units (30) each
including: a bobbin (100) having a quadrangular cylindri-
cal shape; a laminated core portion (130) arranged at
least in the bobbin (100) and including a laminated body
obtained by laminating a plurality of plate-like magnetic
bodies (132); a coil portion (140) including a conductive
wire wound around an outer peripheral surface (102) of
the bobbin (100); and a heat-resistant insulating sheet
(150) covering an outer peripheral surface of the coil por-
tion (140); a first connecting core portion (40) including
a magnetic body and connecting to each other ends on
one side of the laminated core portions (130) respectively
forming the at least two magnetic units (30) arranged
parallel to each other; and a second connecting core por-
tion (42) including a magnetic body and connecting to
each other ends on another side of the laminated core
portions (130) respectively forming the at least two mag-
netic units (30) arranged parallel to each other, in which
an outer surface of the magnetic component body (20)
is entirely covered with a varnish layer, and in which, in
each of the at least two magnetic units (30), one surface
of one plate-like magnetic body (132A) and one surface
of another plate-like magnetic body (132B) arranged ad-
jacent to the one plate-like magnetic body (132A) are
substantially entirely held in direct contact with each other
in a region (CL) of the laminated body, the region (CL)
being positioned on an inner peripheral side of the coil
portion (140), the one plate-like magnetic body (132A)
and the another plate-like magnetic body (132B) forming
the laminated body.

[0007] Inamagnetic component (10) according to an-
other exemplary embodiment of the present invention, it
is preferred that a thickness of each of the plurality of
plate-like magnetic bodies (132) fall within a range of
from 30 wm to 350 pm.

In a magnetic component (10) according to still another
exemplary embodiment of the presentinvention, itis pre-
ferred that the ends on the one side of the laminated core
portions (130) respectively forming the at least two mag-
netic units (30) and the ends on the another side of the
laminated core portions (130) respectively forming the at
least two magnetic units (30) are projected from the bob-
bin (100), that the first connecting core portion (40) is
provided at a part between the ends on the one side of
the laminated core portions (130) respectively forming
the at least two magnetic units (30), and that the second
connecting core portion (42) is provided at a part between
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the ends on the another side of the laminated core por-
tions (130) respectively forming the atleast two magnetic
units (30).

In a magnetic component (10) according to yet another
exemplary embodiment of the present invention, it is pre-
ferred that the laminated core portion (130) positioned in
the bobbin (100) include a gap portion (160) provided to
divide a longitudinal direction of the bobbin (100), and
that a partition plate for substantially perfectly partitioning
a space on an inner peripheral side of the bobbin (100)
in the longitudinal direction of the bobbin (100) is provided
at a position corresponding to the gap portion (160) in
the bobbin (100).

[0008] In a magnetic component (10) according to yet
another exemplary embodiment of the presentinvention,
it is preferred that a material for the each of the plurality
of plate-like magnetic bodies (132) be silicon steel.
[0009] According to an exemplary embodiment of the
present invention, there is provided a manufacturing
method for a magnetic component (10), including: a lam-
inated body arranging step of arranging, in a bobbin (100)
having a quadrangular cylindrical shape, at least a lam-
inated body obtained by laminating a plurality of plate-
like magnetic bodies (132) in a manner that surfaces of
the plurality of plate-like magnetic bodies (132) are held
in direct contact with each other; a coil portion forming
step of forming a coil portion (140) on an outer peripheral
surface (102) of the bobbin (100) by winding a conductive
wire around the outer peripheral surface (102) of the bob-
bin (100) so that a pressing force is applied at leastin a
lamination direction of the laminated body arranged in
the bobbin (100); a coil portion covering step of covering
an outer peripheral surface of the coil portion (140) with
a heat-resistant insulating sheet (150), the laminated
body arranging step, the coil portion forming step, and
the coil portion covering step being performed to prepare
atleasttwo magnetic units (30); a connecting core portion
forming step of: arranging the at least two magnetic units
(30) parallel to each other; forming a first connecting core
portion (40) for connecting to each other ends on one
side of laminated core portions (130) respectively forming
the at least two magnetic units (30) and each including
the laminated body; and forming a second connecting
core portion (42) for connecting to each other ends on
another side of the laminated core portions (130) respec-
tively forming the at least two magnetic units (30) and
each including the laminated body, the connecting core
portion forming step being performed to prepare a mag-
netic component body (20); and a varnish layer forming
step of forming a varnish layer by applying varnish to an
outer surface of the magnetic component body (20), the
varnish layer forming step being performed to obtain the
magnetic component (10).

[0010] In a manufacturing method for a magnetic com-
ponent (10) according to another exemplary embodiment
of the presentinvention, it is preferred that the laminated
body arranging step include arranging the laminated
body in the bobbin (100) in a manner that both ends of
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the laminated body are projected from both end sides of
the bobbin (100).

In a manufacturing method for a magnetic component
(10) according to still another exemplary embodiment of
the present invention, it is preferred that the laminated
body include a gap portion (160) provided to divide a
longitudinal direction of the bobbin (100), and that a par-
tition plate for substantially perfectly partitioning a space
on an inner peripheral side of the bobbin (100) in the
longitudinal direction of the bobbin (100) is provided at a
position corresponding to the gap portion (160) in the
bobbin (100).

In a manufacturing method for a magnetic component
(10) according to yet another exemplary embodiment of
the present invention, it is preferred that a thickness of
each of the plurality of plate-like magnetic bodies (132)
fall within a range of from 30 pm to 350 pm.

[0011] Inamanufacturing method for a magnetic com-
ponent (10) according to yet another exemplary embod-
imentofthe presentinvention, itis preferred thatthe each
of the plurality of plate-like magnetic bodies (132) is a
silicon steel plate.

[0012] According to the presentinvention, itis possible
to provide the magnetic component and the manufactur-
ing method for the magnetic component, in which, at a
time of manufacture of the magnetic component, the
bonding step of bonding the plate-like magnetic bodies
forming the laminated core portion to each other can be
omitted and the plate-like magnetic bodies can be less
deformed by the fastening force of the wound conductive
wire.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIGS. 1A and 1B are schematic views of an external
appearance of a magnetic component according to
an embodiment of the present invention. Specifical-
ly, FIG. 1A is a perspective view, and FIG. 1B is a
top view.

FIG. 2 is a sectional end view taken along the line
A-A of FIG. 1B, for illustrating an example of a sec-
tional structure of amagnetic unit which forms a main
part of a magnetic component body illustrated in
FIGS. 1A and 1B.

FIG. 3 is a schematic view illustrating an example of
a first casing and a second casing which form a bob-
bin of the magnetic unit illustrated in FIG. 2.

FIG. 4 is a schematic view illustrating a modification
of the first casing and the second casing illustrated
in FIG. 3.

FIG. 5 is a schematic sectional view illustrating an
example of an arrangementrelationship of laminated
core portions, a first connecting core portion, and a
second connecting core portion which form the mag-
netic component according to the embodiment of the
present invention illustrated in FIGS. 1A and 1B.
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FIG. 6 is a schematic sectional view illustrating an-
other example of the arrangement relationship of the
laminated core portions, the first connecting core
portion, and the second connecting core portion
which form the magnetic component according to
the embodiment of the present invention.

FIGS. 7A and 7B are plan views each illustrating an
example of a plate-like magnetic body which forms
the laminated core portion. Specifically, FIG. 7A il-
lustrates arectangular plate-like magnetic body, and
FIG. 7B illustrates an L-shaped plate-like magnetic
body.

FIGS. 8A and 8B are schematic views illustrating
another example of the laminated core portion. Spe-
cifically, FIG. 8A is a plan view of a laminated struc-
ture obtained by alternately laminating the rectangu-
lar plate-like magnetic bodies illustrated in FIG. 7A
and the L-shaped plate-like magnetic bodies illus-
trated in FIG. 7B and including the laminated core
portion, and FIG. 8B is a side view of the laminated
structureillustrated in FIG. 8A (side view viewed from
an arrow E direction in FIG. 8A).

FIG. 9 is a sectional view illustrating an example of
a sectional structure of the laminated core portion.
FIGS. 10A and 10B are schematic views each illus-
trating an example of an interface between the plate-
like magnetic bodies which form the laminated core
portions illustrated in FIG. 5. Specifically, FIG. 10A
illustrates a state in which the plate-like magnetic
bodies are held in direct contact with each other over
the entire interface within a region CL inside a coil
portion, and FIG. 10B illustrates a state in which var-
nish slightly exists in a part of the interface within the
region CL inside the coil portion.

FIG. 11 is a perspective view illustrating another ex-
ample of the magnetic component according to the
embodiment of the present invention.

FIG. 12is a perspective view illustrating an example
of a cover member used for the magnetic component
according to the embodiment of the present inven-
tion, which is illustrated in FIG. 11.

FIG. 13 is a schematic view illustrating another ex-
ample of the first casing and the second casing which
form the bobbin.

FIG. 14 is a schematic view illustrating still another
example of the first casing and the second casing
which form the bobbin.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] FIGS. 1A and 1B are schematic views of an
external appearance of a magnetic component 10A (10)
according to an embodiment of the present invention.
Specifically, FIG. 1A is a perspective view, and FIG. 1B
is a top view. Further, FIG. 2 is an end view illustrating
an example of a sectional structure of a magnetic unit 30
which forms a main part of a magnetic component body

10

15

20

25

30

35

40

45

50

55

20 illustrated in FIGS. 1A and 1B, specifically, illustrating
a sectional structure across a segment between refer-
ence symbols A-A in FIG. 1B. Still further, FIG. 3 is a
schematic view illustrating an example of a first casing
110 and a second casing 120 which form a bobbin 100
of the magnetic unit 30 illustrated in FIG. 2. Note that,
FIGS. 1A and 1B do not illustrate any individual one of
plate-like magnetic bodies 132 which form a laminated
core portion 130 and a first connecting core portion 40A
(40). Further, a two-way arrow X illustrated in FIGS. 1A
and 1B and other figures represents a direction parallel
to a central axis direction of the bobbin 100.

[0015] The magnetic component 10A illustrated in
FIGS. 1A and 1B includes the magnetic component body
20 and a varnish layer (not shown) covering an entire
outer surface of the magnetic component body 20. The
magnetic component body 20 includes two magnetic
units 30 (30A and 30B) arranged parallel to each other.
One end side (direction X1 side in FIGS. 1A and 1B) of
a laminated core portion 130A (130) which forms the
magnetic unit 30A and one end side (direction X1 side)
of a laminated core portion 130B (130) which forms the
magnetic unit 30B are connected to each other with the
first connecting core portion 40A (40), and another end
side (direction X2 side in FIGS. 1A and 1B) of the lami-
nated core portion 130A and another end side (direction
X2 side) of the laminated core portion 130B are connect-
ed to each other with a second connecting core portion
42A (42). Note that, the one end side/direction X1 side
(or the another end side/direction X2 side) of the lami-
nated core portion 130 includes an end surface substan-
tially orthogonal to an X-axis and a region near the end
surface of four side surfaces of the laminated core portion
130.

[0016] Further, as illustrated in FIG. 2, the magnetic
unit 30 includes at least the following: the bobbin 100
including a first casing 110A (110) and a second casing
120A (120) and having a quadrangular cylindrical shape
and both ends provided with opening portions (not shown
in FIG. 2); the laminated core portion 130 arranged in the
bobbin 100; a coil portion 140 including a conductive wire
wound around an outer peripheral surface 102 of the bob-
bin 100; and a heat-resistant insulating sheet 150 cov-
ering an outer peripheral surface of the coil portion 140.
Here, the laminated core portion 130 includes a laminat-
ed body obtained by laminating a plurality of plate-like
magnetic bodies 132. In both surfaces in a lamination
direction of the laminated core portion 130, a top surface
130TP is held in contact with an inner peripheral surface
of the second casing 120A, and a bottom surface
130BTM is held in contact with an inner peripheral sur-
face of the first casing 110A. Note that, FIG. 2 does not
illustrate any individual one of wound rows of the con-
ductive wire forming the coil portion 140.

[0017] Further, as illustrated in FIGS. 1A and 1B, itis
preferred that, on one end side (direction X1 side) and
another end side (direction X2 side) of the outer periph-
eral surface 102 of the bobbin 100, flange portions 104A
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and 104B be provided for restricting winding positions of
the conductive wire.

[0018] The first casing 110A forming the bobbin 100
has a shape in which one outer peripheral surface of four
outer peripheral surfaces of a quadrangular cylindrical
body is formed to be an opening portion 112. Further,
the second casing 120A is arranged to close at least the
opening portion 112 of the first casing 110A. In the ex-
ample illustrated in FIGS. 2 and 3, the first casing 110A
includes a side surface portion 114R and a side surface
portion 114L as two outer peripheral surfaces positioned
on both horizontal sides of the opening portion 112, and
a bottom surface portion 114B as one outer peripheral
surface facing the opening portion 112. On outer periph-
eral surfaces of the side surface portions 114R and 114L,
there are respectively formed step portions 116R and
116L in a manner that, on those outer peripheral surfac-
es, parts on the opening portion 112 side are recessed
inward with respect to parts on the bottom surface portion
114B side. In other words, the side surface portions 114R
and 114L respectively have flush inner peripheral sur-
faces, and each have a thickness smaller on the opening
portion 112 side than on the bottom surface portion 114B
side.

[0019] Further, in the example illustrated in FIGS. 2
and 3, the second casing 120A also has a shape in which
one outer peripheral surface of four outer peripheral sur-
faces of a quadrangular cylindrical body is formed to be
an opening portion 122. The second casing 120A in-
cludes a side surface portion 124R and a side surface
portion 124L as two outer peripheral surfaces positioned
on both horizontal sides of the opening portion 122, and
a top surface portion 124T as one outer peripheral sur-
face facing the opening portion 122. A width W of the
opening portion 122 is set to be substantially equal to or
somewhat larger than a shortest distance between the
outer peripheral surface on the opening portion 112 side
of the side surface portion 114R and the outer peripheral
surface on the opening portion 112 side of the side sur-
face portion 114L of the first casing 110A. Thus, in order
to form the bobbin 100 asillustrated in FIG. 2, the second
casing 120A is arranged to close at least the opening
portion 112 of the first casing 110A.

[0020] Note that, when the first casing 110A and the
second casing 120A are assembled into the bobbin 100
as illustrated in FIGS. 1A and 1B, members serving as
the flange portions 104A and 104B for restricting the
winding positions of the conductive wire may be provided
near the one end side (direction X1 side) and near the
another end side (direction X2 side) of the outer periph-
eral surface 102 in a longitudinal direction of the bobbin
100.

[0021] FIG. 4 is a schematic view illustrating a modifi-
cation of the first casing 110A and the second casing
120Aillustrated in FIG. 3. Here, afirst casing 110B (110)
illustrated in FIG. 4 is obtained by additionally providing
plate-like flange portions 118A and 118B upright with re-
spect to the outer peripheral surface respectively on one
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end side and another end side in a longitudinal direction
of the first casing 110A illustrated in FIG. 3. Further, a
second casing 120B (120) illustrated in FIG. 4 is obtained
by additionally providing plate-like flange portions 128A
and 128B upright with respect to the outer peripheral sur-
face respectively on one end side and another end side
in a longitudinal direction of the second casing 120A il-
lustrated in FIG. 3. When the first casing 110B and the
second casing 120B are combined with each other to
form the bobbin 100, the flange portion 104A is formed
of the flange portion 118A and the flange portion 128A,
andtheflange portion 104B is formed of the flange portion
118B and the flange portion 128B.

[0022] Note that, when the first casing 110A and the
second casing 120A as exemplified in FIG. 3, which are
not provided with the flange portions, are used to form
the bobbin 100, after the first casing 110A and the second
casing 120A are combined with each other to form the
quadrangular cylindrical bobbin 100, for example, ring-
shaped plates corresponding to the flange portions 104A
and 104B may be fitted respectively to one end side and
another end side of the bobbin 100.

[0023] Further, ends on one side (direction X1 side) of
the laminated core portions 130 respectively forming the
magnetic units 30A and 30B arranged parallel to each
other are connected to each other with the first connect-
ing core portion 40A formed of a magnetic body, and
ends on another side (direction X2 side) of the laminated
core portions 130 respectively forming the magnetic units
30A and 30B are connected to each other with the second
connecting core portion 42A formed of a magnetic body.
The first connecting core portion 40A and the second
connecting core portion 42A are not particularly limited
aslong as being formed of amagnetic body. Forexample,
similarly to the laminated core portion 130, the first con-
necting core portion 40A and the second connecting core
portion 42A may be formed of a laminated body obtained
by laminating a plurality of plate-like magnetic bodies.
[0024] FIG. 5 is a schematic sectional view illustrating
an example of an arrangement relationship of the lami-
nated core portions 130, the first connecting core portion
40, and the second connecting core portion 42B which
form the magnetic component 10A illustrated in FIGS.
1A and 1B. FIG. 5 does not illustrate the heat-resistant
insulating sheet 150, or any individual one of the wound
rows of the conductive wire forming the coil portion 140.
[0025] Asillustrated in FIG. 5, the laminated core por-
tions 130A and 130B are arranged respectively in the
bobbins 100 respectively forming the magnetic units 30A
and 30B, and the laminated core portions 130A and 130B
are each divided by a gap portion 160 provided at a sub-
stantially central portion in the longitudinal direction of
the bobbin 100. The first connecting core portion 40A is
provided between a part of a laminated core portion
130A1 (130A), which is projected from the one end side
(direction X1 side) of the bobbin 100, and a part of a
laminated core portion 130B1 (130B), which is projected
also from the one end side (direction X1 side) of the bob-
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bin 100. Similarly, the second connecting core portion
42A is provided between a part of a laminated core por-
tion 130A2 (130A), which is projected from the another
end side (direction X2 side) of the bobbin 100, and a part
of a laminated core portion 130B2 (130B), which is pro-
jected from the another end side (direction X2 side) of
the bobbin 100. In other words, the laminated core por-
tions 130A, the laminated core portions 130B, the first
connecting core portion 40A, and the second connecting
core portion 42A are arranged to form an annular core
having an annular shape. In still other words, the one end
side and the another end side of each of the laminated
core portions 130A and 130B respectively forming the
magnetic units 30A and 30B are projected respectively
from the one end and the another end of the bobbin 100.
In addition, the first connecting core portion 40A is pro-
vided between the parts on one end side of the laminated
core portions 130A and 130B respectively forming the
magnetic units 30A and 30B, and the second connecting
core portion 42A is provided between the parts another
end side of the laminated core portions 130A and 130B
respectively forming the magnetic units 30A and 30B.
[0026] Note that, in the example illustrated in FIG. 5,
in each of the gap portions 160, there is arranged a par-
tition plate (not shown in FIG. 5) for substantially perfectly
partitioning each of the laminated core portions 130A and
130B in the longitudinal direction of the bobbin 100. In
other words, the laminated core portions 130A and 130B
positioned in the respective bobbins 100 each include
the gap portion 160 provided to divide the longitudinal
direction of corresponding one of the bobbins 100 (to
divide the laminated core portions 130A and 130B with
respect to the longitudinal direction of corresponding one
of the bobbins 100), and the partition plate for substan-
tially perfectly partitioning a space on an inner peripheral
side of corresponding one of the bobbins 100 in the lon-
gitudinal direction of the bobbin 100 is provided at a po-
sition corresponding to the gap portion 160 in the bobbin
100. This partition plate may be formed in advance, for
example, on the inner peripheral surface of at least one
of the first casing 110 and the second casing 120, or may
be arranged and fixed in the bobbin 100 at the time of
assembly of the bobbin 100.

[0027] Further, as long as the laminated core portions
130, thefirst connecting core portion 40A, and the second
connecting core portion 42A are annularly arranged, and
the at least one gap portion 160 is provided to partition
the annular core including those core portions in a cir-
cumferential direction, the laminated core portions 130,
the first connecting core portion 40A, and the second
connecting core portion 42A may be arranged in other
appropriate combinations than that exemplified in FIG. 5.
[0028] FIG. 6 is a schematic sectional view illustrating
another example of the arrangement relationship of the
laminated core portions 130, the first connecting core
portion 40, and the second connecting core portion 42.
Note that, FIG. 6 does not illustrate the heat-resistant
insulating sheet 150, or any individual one of the wound
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rows of the conductive wire forming the coil portion 140.
In the example illustrated in FIG. 6, lengths of laminated
core portions 130A3 (130A) and 130B3 (130B) are each
set to be substantially equal to a length of the bobbin
100. Further, afirst connecting core portion 40B (40) and
a second connecting core portion 42B (42) have a shape
vertically longer than that of the first connecting core por-
tion 40A and the second connecting core portion 42A in
the exampleillustratedin FIG. 5. Further, the gap portions
160 are formed correspondingly to a connectioninterface
between the laminated core portion 130A3 and the first
connecting core portion 40B, a connection interface be-
tween the laminated core portion 130A3 and the second
connecting core portion 42B, a connection interface be-
tween the laminated core portion 130B3 and the first con-
necting core portion 40B, and a connection interface be-
tween the laminated core portion 130B3 and the second
connecting core portion 42B.

[0029] Further, a laminated body obtained by simply
laminating plate-like magnetic bodies having the same
planar shape may be utilized as the first connecting core
portions 40 and the second connecting core portions 42
exemplified, for example, in FIGS. 5 and 6. However, a
part of the plate-like magnetic bodies 132 forming the
laminated core portion 130A and the laminated core por-
tion 130B may be utilized as the first connecting core
portions 40 and the second connecting core portions 42.
[0030] FIGS.7Aand7B are planviews eachillustrating
an example of the plate-like magnetic body 132 which
forms the laminated core portion 130. Note that, a region
S indicated by shading in FIG. 7B is a part having the
same shape and size as those of a plate-like magnetic
body 132S illustratedin FIG. 7A. With regard to the shape
of the plate-like magnetic body 132, for example, the rec-
tangular plate-like magnetic body 132S (FIG. 7A), an L-
shaped plate-like magnetic body 132L (FIG. 7B), and the
like may be employed. Then, in order to form the lami-
nated core portion 130, normally, the plate-like magnetic
bodies 132 having the same planar shape are laminated
in an overlapping manner in a planar direction.

[0031] However, a part of a laminated structure ob-
tained by alternately laminating plate-like magnetic bod-
ies 132 of two types, which are different from each other
in planar shape, may be utilized as the laminated core
portion 130. For example, a part of a laminated structure
obtained by alternately laminating the plate-like magnetic
bodies 132S and the plate-like magnetic bodies 132L in
an overlapping manner in the region S may be utilized
as the laminated core portion 130. FIGS. 8A and 8B are
schematic views illustrating another example of the lam-
inated core portion 130. Specifically, FIG. 8A is a plan
view of a laminated structure 170 obtained by alternately
laminating the plate-like magnetic bodies 132S and the
plate-like magnetic bodies 132L and including a laminat-
ed core portion 130X (130), and FIG. 8B is a side view
of the laminated structure 170 illustrated in FIG. 8A (side
view viewed from an arrow E direction in FIG. 8A). In the
laminated structure 170 illustrated in FIGS. 8A and 8B,



11 EP 2 618 345 A1 12

a part of the plate-like magnetic body 132L, which over-
laps the plate-like magnetic body 132S in the region S,
forms the laminated core portion 130X. Meanwhile, a re-
gion NS of the plate-like magnetic body 132L, in which
the plate-like magnetic body 132L cannot overlap the
plate-like magnetic body 132S in the region S, forms a
comb-shaped comb portion 134. Thus, when comb por-
tions 134 of two laminated structures 170 are fitted to
each other, a part at which those comb portions 134 are
fitted to each other can be utilized as at least one of the
first connecting core portion 40 and the second connect-
ing core portion 42. In such a case, bonding processing
on both the plate-like magnetic bodies 132L may be omit-
ted at the part formed by fitting the comb portions 134 to
each other.

[0032] Further, the entire outer surface of the magnetic
component body 20 of the magnetic component 10 ac-
cording to the embodiment of the present invention is
covered with the varnish layer. However, in the magnetic
component 10 according to the embodiment of the
present invention, at a part of the laminated body (lami-
nated core portion 130), which is positioned on an inner
peripheral side of the coil portion 140, one surface of one
plate-like magnetic body 132A (132) and one surface of
another plate-like magnetic body 132B arranged adja-
cent to the one plate-like magnetic body 132A, which
form the laminated body (laminated core portion 130),
are held in direct contact with each other over the entire
surfaces. In other words, as exemplified in FIG. 9, at the
partofthe laminated core portion 130, which is positioned
on the inner peripheral side of the coil portion 140, in the
lamination direction of the laminated core portion 130,
none of an adhesive agent and even varnish covering
the entire outer surface of the magnetic component body
20 substantially exists in an interface 136 between the
one plate-like magnetic body 132A and the another plate-
like magnetic body 132B adjacent to each other.

[0033] The description "part of the laminated body
(laminated core portion 130), which is positioned on the
inner peripheral side of the coil portion 140" means a part
of the laminated core portion 130, which is positioned in
aregion CL indicated by the two-way arrow in the exam-
pleillustrated in FIGS. 5 and 6. Therefore, in the example
illustrated in FIG. 5, other parts of the laminated core
portion 130, which are positioned outside both the ends
of the bobbin 100, are excluded from the "part of the
laminated body (laminated core portion 130), which is
positioned on the inner peripheral side of the coil portion
140." Further, in the example illustrated in FIG. 6, the
laminated core portion 130 is housed and arranged in
the bobbin 100 so as not to protrude from opening por-
tions at both the ends of the bobbin 100. Therefore, in
the example illustrated in FIG. 6, the laminated core por-
tion 130 is substantially entirely positioned on the inner
peripheral side of the coil portion 140 except parts pro-
vided with the flange portions 104A and 104B.

[0034] Further, the description "in direct contact with
each other over the substantially entire surfaces" means
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a state in which, at the part of the laminated core portion
130 (region CL), which is positioned on the inner periph-
eral side of the coil portion 140, the one plate-like mag-
neticbody 132A and the another plate-like magnetic body
132B are held in direct contact with each other over 70%
or more of the entire area of the interface 136. Note that,
arate of direct contact of those plate-like magnetic bodies
132A and 132B with each other is preferably 80% or
more, more preferably 90% or more, most preferably
100% of the entire area of the interface 136.

[0035] In the following, description is made of the fea-
tures described above in more detail with reference to
the drawings. FIGS. 10A and 10B are schematic plan
views each illustrating an example of the interface 136
between any two plate-like magnetic bodies 132 of the
plurality of plate-like magnetic bodies 132, which form
the laminated core portion 130A illustrated in FIG. 5. In
FIGS. 10A and 10B, at least one of hollow parts and solid
parts indicates the part positioned on the inner peripheral
side of the coil portion 140 (region CL), and shaded parts
indicate parts out of the inner peripheral side of the coil
portion 140. Further, the hollow parts indicate parts at
which the surface of the one plate-like magnetic body
132A and the surface of the another plate-like magnetic
body 132B are held in direct contact with each other, and
the solid parts indicate parts at which varnish 138 exists.
Asiillustrated in FIG. 10A, in the magnetic component 10
according to the embodiment of the present invention,
the adhesive agent and the varnish 138 may be perfectly
eliminated over the entire interface 136 within the region
CL. However, as illustrated in FIG. 10B, the varnish 138
may slightly exist at some parts of the interface 136 within
the region CL. Further, as exemplified in FIG. 10B, the
varnish 138 existing in regions near end portions of the
interface 136 within the region CL is not arranged at the
time of assembly of the laminated core portion 130, but
is derived from varnish that has somewhat intruded from
the end portion side of the interface 136 into the interface
136 at the time when the varnish is applied through im-
mersion treatment or the like with respect to the entire
outer surface of the assembled magnetic component
body 20.

[0036] Note that, in the example illustrated in FIGS. 1
and 5, on an outside of the region between the two flange
portions 104A and 104B or on an outside of the bobbin
100, the projecting parts of the laminated core portions
130A and 130B, the first connecting core portion 40A,
andthe second connecting core portion 42A exist. In such
a case, the magnetic component 10 may further include
cover members for covering those parts.

[0037] FIG. 11isaperspective viewillustrating another
example of the magnetic component 10 according to the
embodiment of the present invention, and FIG. 12 is a
perspective view illustrating an example of a cover mem-
ber used for the magnetic component 10 according to
the embodiment of the present invention, which is illus-
trated in FIG. 11. A magnetic component 10B (10) illus-
trated in FIG. 11 is obtained by further providing two cover
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members 50A (50) and 50B (50) to the magnetic com-
ponent 10A illustrated in FIGS. 1A and 1B.

[0038] As illustrated in FIG. 12, the cover member 50
has a bottomed quadrangular cylindrical shape. When
the part of the laminated core portion 130A and the first
connecting core portion 40A which are positioned outside
the region between the two flange portions 104A and
104B (or part of the laminated core portion 130B and the
second connecting core portion 42A which are positioned
outside the region between the two flange portions 104A
and 104B) are inserted into an opening portion 52 of the
cover member 50, the cover member 50 substantially
entirely covers the part of the laminated core portion 130A
and the first connecting core portion 40A which are po-
sitioned outside the region between the two flange por-
tions 104A and 104B (or part of the laminated core portion
130B and the second connecting core portion 42A which
are positioned outside the region between the two flange
portions 104A and 104B). Note that, as illustrated in FIG.
12, it is preferred that the cover member 50 include fix-
ation portions 54 as appropriate for ease of fixation of
the magnetic component 10B with respect, for example,
to various devices and members.

[0039] Next, description is made of a manufacturing
method for the magnetic component 10 according to the
embodiment of the present invention. Normally, the mag-
netic component 10 according to the embodiment of the
presentinvention is prepared by the following procedure.
Specifically, first, at least two magnetic units 30 are pre-
pared through a laminated body arranging step, a coil
portion forming step, and a coil portion covering step.
Next, the magnetic component body 20 is prepared
through a connecting core portion forming step of arrang-
ing the magnetic units 30 parallel to each other, forming
the first connecting core portion 40 for connecting the
ends on one side (direction X1 side) of the laminated
core portions 130 of the magnetic units 30 respectively
to each other, and forming the second connecting core
portion 42 for connecting the ends on another side (di-
rection X2 side) of the laminated core portions 130 of the
magnetic units 30 respectively to each other. Lastly, the
magnetic component 10 according to the embodiment of
the present invention is obtained further through a var-
nish layer forming step of forming the varnish layer by
applying varnish to the outer surface of the magnetic
component body 20. In the following, detailed description
is made of each of the above-mentioned steps.

(1) Laminated body arranging step

[0040] In the laminated body arranging step, at least a
laminated body obtained by laminating the plurality of
plate-like magnetic bodies 132 in a manner that the sur-
faces of those plate-like magnetic bodies 132 are held in
direct contact with each other is arranged in the quad-
rangular cylindrical bobbin 100. In other words, in the
laminated body arranging step, at the time of formation
orarrangement of the laminated body, the plate-like mag-
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netic bodies 132 are not bonded to each other with use
of an adhesive component which may cause solid mat-
ters to remain finally in the interface 136, such as an
adhesive agent. Therefore, at the time of manufacturing
the magnetic component 10 according to the embodi-
ment of the present invention, a bonding step of bonding
the plate-like magnetic bodies 132 forming the laminated
core portion 130 to each other can be omitted.

[0041] Inthis laminated body arranging step, as exem-
plified in FIG. 5, the laminated body (to be formed as the
laminated core portion 130) may be arranged in a manner
that a part of the laminated body is projected from the
one end side of the bobbin 100. Alternatively, the lami-
nated body (to be formed as the laminated core portion
130) may be arranged in the bobbin 100 in a manner
that, substantially as in FIG. 5, both ends of the laminated
body are projected from both the end sides of the bobbin
100. Still alternatively, as exemplified in FIG. 6, the lam-
inated body (to be formed as the laminated core portion
130) may be arranged in a manner that the laminated
body is housed in the bobbin 100. Further, in the case
where the gap portions 160 are provided within the bob-
bin 100, when the partition plate forming the gap portions
160 is formed separately from the components of the
bobbin 100 (for example, at least one of the first casing
110 and the second casing 120 exemplified in FIG. 3),
the laminated body is arranged after the partition plate
is arranged in advance in the bobbin 100 or the compo-
nent of the bobbin prior to assembly of the bobbin. Note
that, when the magnetic component 10A exemplified in
FIG. 5 is prepared, the laminated body (to be formed as
the laminated core portion 130) includes the gap portion
160 provided to divide the longitudinal direction of the
bobbin 100. Further, the partition plate for substantially
perfectly partitioning the space on the inner peripheral
side of the bobbin 100 in the longitudinal direction of the
bobbin 100 is provided at the position corresponding to
the gap portion 160 in the bobbin 100.

(2) Coil portion forming step

[0042] After the laminated body arranging step is com-
pleted, the coil portion forming step is performed. In this
coil portion forming step, in order that a pressing force is
applied at least in the lamination direction of the laminat-
ed body arranged within the bobbin 100, the coil portion
140 is formed on the outer peripheral surface 102 of the
bobbin 100 by winding a conductive wire around the outer
peripheral surface 102 of the bobbin 100. How to wind
the conductive wire is not particularly limited, and, for
example, regular winding may be employed. On the outer
peripheral surface 102 of the bobbin 100, the coil portion
140 may be formed in any region in the longitudinal di-
rection of the bobbin 100. However, normally, the coil
portion 140 is formed to cover substantially the entire
outer peripheral surface 102 from the one opening por-
tion side to the another opening portion side of the bobbin
100. Further, as exemplified, for example, in FIGS. 1A
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and 1B, when the bobbin 100 includes the pair of flange
portions 104A and 104B for restricting a position of the
coil portion 140, the coil portion 140 is formed to cover
the entire outer peripheral surface 102 between the
flange portion 104A and the flange portion 104B.
[0043] Further, inthe coil portion forming step, the lam-
inated body (laminated core portion 130) is at least
pressed in the lamination direction through intermedia-
tion of the bobbin 100, and hence the plate-like magnetic
bodies 132 existing in the region CL inside the coil portion
140 are held firmly in contact with each other. Therefore,
after the magnetic component 10 is completed, the indi-
vidual ones of plate-like magnetic bodies 132 forming the
laminated core portion 130 are not separated from each
other. Also for this reason, the bonding step of bonding
the plate-like magnetic bodies 132 forming the laminated
core portion 130 to each other can be omitted.

[0044] In addition, the laminated body (laminated core
portion 130) is held in press-contact with the inner pe-
ripheral surface of the bobbin 100 on at least both sur-
faces in the lamination direction (for example, the top
surface 130TP and the bottom surface 130BTM illustrat-
ed in FIG. 2). Thus, formation of unnecessary spaces
between the laminated core portion 130 and the bobbin
100 can be suppressed. As a result, in comparison with
conventional magnetic components including a bobbin
in which the laminated core portion obtained by bonding
the plate-like magnetic bodies to each other with an ad-
hesive agent is arranged, the magnetic component 10
according to the embodiment of the present invention
can be downsized further and more easily.

[0045] Still further, in subsequent steps, after the var-
nish layer forming step is performed, varnish in a molten
state is much less liable to intrude into the interface 136
positioned in the region CL inside the coil portion 140 in
the laminated core portion 130. Therefore, inthe interface
136 positioned within the region CL inside the coil portion
140 in the laminated core portion 130, as exemplified in
FIGS. 10A and 10B, it is also possible to maintain the
state in which substantially the entire surfaces of the
plate-like magnetic bodies 132 are held in direct contact
with each other.

[0046] Yet further, in the coil portion forming step, a
high fastening force (pressing force) of the wound con-
ductive wire is applied to the laminated body (laminated
core portion 130). This pressing force is indirectly trans-
mitted through intermediation of the bobbin 100. In this
context, in a case where the pressing force is transmitted
to the laminated body under a state in which the conduc-
tive wire and the laminated body are held in direct contact
with each other, the conductive wire and the laminated
body are held in "linear contact" with each other, and
hence the pressing force significantly and locally increas-
es. Therefore, the conductive wire is liable to bite into the
laminated body, with the result that it is difficult to prevent
deformation of the plate-like magnetic bodies 132 form-
ing the laminated body. Meanwhile, in the magnetic com-
ponent 10 according to the embodiment of the present
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invention, at the time of manufacture, such a pressing
force is indirectly transmitted to the laminated body
through intermediation of the bobbin 100. In this case,
the bobbin 100 and the laminated body are held in "sur-
face contact" with each other. Thus, the pressing force
is not transmitted in a significantly and locally biased state
to the laminated body. As a result, deformation of the
plate-like magnetic bodies 132 forming the laminated
body is significantly easily suppressed. Therefore, plate-
like magnetic bodies 132 reduced in thickness can be
employed, and hence losses caused by generation of
eddy current can be suppressed. As a result, higher ef-
ficiency and energy saving in a case where the magnetic
component 10 according to the embodiment of the
present invention is used in a high-frequency range are
easily achieved.

(3) Coil portion covering step

[0047] In the coil portion covering step, the outer pe-
ripheral surface of the coil portion 140 is covered with
the heat-resistant insulating sheet 150. Normally, heat-
resistant insulating paper is used as the heat-resistant
insulating sheet 150. However, the present invention is
not limited thereto, and there may be appropriately uti-
lized publicly known sheet-like members having heat re-
sistance and insulating properties (such as heat-resistant
resin film).

[0048] The magnetic unit 30 is obtained through the
laminated body arranging step, the coil portion forming
step, and the coil portion covering step. At least two mag-
netic units 30 are prepared in this way at the time of prep-
aration of one magnetic component 10. However, nor-
mally, two magnetic units 30 are prepared.

(4) Connecting core portion forming step

[0049] After the magnetic units 30 are prepared, the
connecting core portion forming step is performed. In this
connecting core portion forming step, the magnetic units
30 are arranged parallel to each other, and the first con-
necting core portion 40 for connecting the ends on one
side (direction X1 side) of the laminated core portions
130 respectively to each other is formed, and the second
connecting core portion 42 for connecting the ends on
another side (direction X2 side) of the laminated core
portions 130 respectively to each other is formed, the
laminated core portions 130 respectively forming the
magnetic units 30 and each being formed of the laminat-
ed body described above. When the connecting core por-
tion forming step is performed using the two magnetic
units 30, the magnetic component body 20 as exemplified
in FIGS. 1A and 1B is obtained, which includes at least
the two magnetic units 30 and the two connecting core
portions 40 and 42 in total for connecting the ends on
one side (direction X1 side) of the laminated core portions
130 of the two magnetic units 30 respectively to each
other and the ends on another side (direction X2 side) of
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the laminated core portions 130 of the two magnetic units
30 respectively to each other. Note that, in a case where
at least three magnetic units 30 are used in this connect-
ing core portion forming step, on a premise that the
number of used magnetic units 30 is N, there are formed
(N-1) annular cores each having an annular shape and
formed of the laminated core portions 130 and the con-
necting core portions 40 and 42 as exemplified in FIGS.
5 and 6.

(5) Varnish layer forming step

[0050] Subsequently, the varnish layer forming step of
forming the varnish layer by applying varnish to the outer
surface of the magnetic component body 20 is per-
formed. Through this varnish layer forming step, the mag-
netic component 10 according to the embodiment of the
present invention is obtained. Note that, although how to
apply varnish is not particularly limited, normally, there
may be utilized a method of subjecting the magnetic com-
ponent body 20 to immersion treatment of immersing the
magnetic component body 20 into a tub filled with dis-
solved varnish.

[0051] At the time of the manufacture of the magnetic
component 10 according to the embodiment of the
present invention, steps other than the steps (1) to (5)
described above may be appropriately performed when
necessary. For example, when the magnetic component
10B including the cover members 50 exemplified in FIG.
11 is manufactured, a step of fixing the cover member
50 may be performed after the connecting core portion
forming step or the varnish layer forming step. In this
case, at the time of fixation of the cover members 50, the
cover members 50 may be fixed in a press-fitting manner,
may be bonded with an adhesive agent such as an epoxy-
based adhesive agent, or may be fixed by combination
of the press-fitting manner and the adhesive agent. Note
that, the magnetic component 10A illustrated in FIGS.
1A and 1B is obtained by performing the varnish layer
forming step with respect to the magnetic component
body 20. In other words, the magnetic component 10A
and the magnetic component body 20 have the same
structure except whether to perform the varnish treat-
ment. Further, in a case where the varnish layer forming
step is performed with respect to the magnetic compo-
nent 10B illustrated in FIG. 11 prior to fixation of the cover
members 50, a half-finished product that has notyetbeen
subjected to the varnish layer forming step corresponds
to the magnetic component body 20. Meanwhile, in a
case where the varnish layer forming step is performed
after fixation of the cover members 50, a half-finished
product to which the cover members 50 have been fixed
corresponds to the magnetic component body 20.
[0052] Note that, as long as the bobbin 100 forming
the magnetic component 10 according to the embodi-
ment of the present invention has the quadrangular cy-
lindrical shape, the bobbin 100 may be formed of one
component, two components as exemplified, for exam-
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ple, in FIG. 3, or at least three components. Note that,
the bobbin 100 is shaped not with a sheet-like member
(for example, insulating member which is soft and easily
deformable, such as silicone rubber and paper) which is
soft and easily deformable to an extent that the sheet-
like member can be rolled around an outer periphery of
alaminated core portion as exemplified in Japanese Pat-
ent Application Laid-open No. 2006-13294, but with a
member for forming normal general bobbins, specifically,
a rigid member processed in advance into a predeter-
mined shape (such as insulating member formed of a
hard resin or the like). For example, the quadrangular
cylindrical part of the bobbin 100 is formed of a hard resin
having a thickness of from approximately 1 mm to 5 mm.
Note that, examples of resins that can be utilized as such
hard resins include a phenol-formaldehyde (PF) resin, a
diallyl phthalate (DAP) resin, a polypropylene (PP) resin,
apolyvinyl chloride (PVC) resin, a polystyrene (PS) resin,
an acrylonitrile butadiene styrene (ABS) resin, and a lig-
uid crystal polymer (LCP) resin. Otherwise, shapes, siz-
es, dimensions, and raw materials of components of the
bobbin 100 are appropriately selected in accordance with
shapes, sizes, and dimensions of the laminated core por-
tion 130 including a laminated body obtained by laminat-
ing the plurality of plate-like magnetic bodies 132 so that
the laminated body has a quadrangular shape in cross-
section. Specifically, those properties are appropriately
selected so that the laminated body can be housed in
the bobbin 100 and held in press-contact with the inner
peripheral surface of the bobbin 100 on at least both the
top surface 130TP side and the bottom surface 130BTM
side in the lamination direction of the laminated core por-
tion 130 when the conductive wire is wound around the
outer peripheral surface 102.

[0053] For example, on a premise of the embodiment
illustrated in FIG. 6, the bobbin 100 can be formed also
by arranging four rectangular plate-like members having
substantially the same sizes as those of four surfaces
except both end surfaces in the direction of the two-way
arrow X of the laminated core portion 130 in a manner
that the four rectangular plate-like members are held in
close contact respectively with the four surfaces. How-
ever, in consideration, for example, of productivity of the
magnetic unit 30, it is particularly preferred that the bob-
bin 100 be normally formed of at least two components
of the first casing 110 and the second casing 120 as
exemplified in FIGS. 3 and 4.

[0054] In this context, shapes other than those exem-
plified in FIGS. 3 and 4 may be appropriately employed
as the shape of the first casing 110 as long as one outer
peripheral surface of the four outer peripheral surfaces
of the quadrangular cylindrical body is formed to be the
opening portion 112. Further, shapes other than those
exemplified in FIGS. 3 and 4 may be appropriately em-
ployed as the shape of the second casing 120 as long
as the second casing 120 can be arranged to at least
close the opening portion 112 of the first casing 110.
[0055] FIG. 13 is a schematic view illustrating another



19 EP 2 618 345 A1 20

example of the first casing 110 and the second casing
120 which form the bobbin 100. A first casing 110C (110)
illustrated in FIG. 13 has substantially the same structure
as that of the first casing 110A illustrated in FIG. 3 except
that the step portions 116R and 116L are not provided
on the outer peripheral surfaces of the side surface por-
tions 114R and 114L. Further, a second casing 120C
(120) illustrated in FIG. 13 includes a rectangular plate-
like member having substantially the same size and
shape as those of the opening portion 112. Note that, the
flange portions as exemplified in FIG. 4 and the partition
plates for forming the gap portions 160 may be fixed also
to at least one of the first casing 110C and the second
casing 120C illustrated in FIG. 13.

[0056] FIG. 14 is a schematic view illustrating still an-
other example of the first casing 110 and the second
casing 120 which form the bobbin 100. Specifically, FIG.
14 illustrates a modification of the first casing 110B and
the second casing 120Biillustrated in FIG. 4. Afirst casing
110D (110) illustrated in FIG. 14 has basically the same
structure as that of the first casing 110B illustrated in FIG.
4, and has a feature in that the side surface portion 114R
and the bottom surface portion 114B are provided to
project to the outside of an interval between the flange
portion 118A and the flange portion 118B. Further, a sec-
ond casing 120D (120) illustrated in FIG. 14 has basically
the same structure as that of the second casing 120B
illustrated in FIG. 4, and has a feature in that the top
surface portion 124T is provided to project to the outside
of an interval between the flange portion 128A and the
flange portion 128B.

[0057] When the parts of the laminated core portion
130 are projected from the opening portions at both the
ends of the bobbin 100 as exemplified in FIGS. 1 and 5,
it is preferred that the first casing 110D and the second
casing 120D illustrated in FIG. 14 be used for the bobbin
100. In this case, the projecting parts (projecting portions
114RP and 114BP) of the side surface portion 114R and
the bottom surface portion 114B, which are projected with
respect to the flange portions 118A and 118B, and the
projecting parts (projecting portions 124TP) of the top
surface portion 124T, which are projected with respect
to the flange portions 128A and 128B, can cover and
support surfaces except the end surfaces in the direction
of the two-way arrow X and surfaces (or parts) adjacent
to the connecting core portions 40 and 42 of the projecting
parts of the laminated core portion 130, which are pro-
jected from the opening portions at both the ends of the
bobbin 100. Further, as exemplified in FIG. 6, also when
the first connecting core portion 40B and the second con-
necting core portion 42B are arranged to respectively
close the opening portions at both the ends of the bobbin
100, itis preferred that the first casing 110D and the sec-
ond casing 120D illustrated in FIG. 14 be used for the
bobbin 100. In this case, projecting portions 114RP,
114BP, 124TP, and 124RP can cover and support both
end sides of the first connecting core portion 40B and
the second connecting core portion 42B.
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[0058] Note that, the plate-like magnetic bodies 132
forming the laminated core portion 130 are not particu-
larly limited in thickness. However, when the magnetic
component 10 is utilized in use of being activated with
high frequency, the thickness is preferred to fall within a
range of from 30 pm to 350 wm, and more preferred to
fall within a range of from 30 pm to 150 wm. When the
thickness of the plate-like magnetic bodies 132 is set to
fall within the above-mentioned ranges, the magnetic
component 10 can be easily utilized in use with high fre-
quency while preventing deformation of the plate-like
magnetic bodies 132 at the time of manufacture of the
magnetic component 10, in particular, at the time of per-
forming the coil portion forming step. Further, any mate-
rial appropriately selected from publicly known materials
that can be used as a core member can be utilized as a
material for the plate-like magnetic bodies 132. However,
it is preferred to utilize silicon steel when the magnetic
component 10 is utilized in use of being activated with
high frequency. Note that, it is preferred that the same
thicknesses and materials as those of the plate-like mag-
netic bodies 132 be employed as those of the plate-like
magnetic bodies forming the first connecting core portion
40 and the second connecting core portion 42.

[0059] Note that, the magnetic component 10 accord-
ing to the embodiment of the present invention is desired
to be used in an inverter and a converter for automobile
devices, medical devices, industrial devices, domestic
power generators, solar photovoltaic power generators,
and the like, and the inverter and the converter are each
rated preferably at less than 50 kW, more preferably at
15 kW or less.

Claims

1. A magnetic component (10), comprising a magnetic
component body (20) comprising at least:

at least two magnetic units (30) each compris-
ing:

a bobbin (100) having a quadrangular cy-
lindrical shape;

a laminated core portion (130) arranged at
least in the bobbin (100) and comprising a
laminated body obtained by laminating a
plurality of plate-like magnetic bodies (132);
a coil portion (140) comprising a conductive
wire wound around an outer peripheral sur-
face (102) of the bobbin (100); and

a heat-resistant insulating sheet (150) cov-
ering an outer peripheral surface of the coil
portion (140);

a first connecting core portion (40) comprising
a magnetic body and connecting to each other
ends on one side of the laminated core portions
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(130) respectively forming the at least two mag-
netic units (30) arranged parallel to each other;
and

a second connecting core portion (42) compris-
ing a magnetic body and connecting to each oth-
er ends on another side of the laminated core
portions (130) respectively forming the at least
two magnetic units (30) arranged parallel to
each other,

wherein an outer surface of the magnetic com-
ponent body (20) is entirely covered with a var-
nish layer, and

wherein, in each of the at least two magnetic
units (30), one surface of one plate-like magnetic
body (132A) and one surface of another plate-
like magnetic body (132B) arranged adjacent to
the one plate-like magneticbody (132A) are sub-
stantially entirely held in direct contact with each
other in a region (CL) of the laminated body, the
region(CL) being positioned on an inner periph-
eral side of the coil portion (140), the one plate-
like magneticbody (132A) and the another plate-
like magnetic body (132B) forming the laminated
body.

2. A magnetic component (10) according to claim 1,

wherein a thickness of each of the plurality of plate-
like magnetic bodies (132) falls within a range of from
30 pm to 350 pm.

Amagneticcomponent (10) according to claim 1 or 2,
wherein the ends on the one side of the laminated
core portions (130) respectively forming the at least
two magnetic units (30) and the ends on the another
side of the laminated core portions (130) respectively
forming the at least two magnetic units (30) are pro-
jected from the bobbin (100),

wherein the first connecting core portion (40) is pro-
vided at a part between the ends on the one side of
the laminated core portions (130) respectively form-
ing the at least two magnetic units (30), and
wherein the second connecting core portion (42) is
provided at a part between the ends on the another
side of the laminated core portions (130) respectively
forming the at least two magnetic units (30).

A magnetic component (10) according to any one of
claims 1 to 3,

wherein the laminated core portion (130) positioned
in the bobbin (100) comprises a gap portion (160)
provided to divide a longitudinal direction of the bob-
bin (100), and

wherein a partition plate for substantially perfectly
partitioning a space on an inner peripheral side of
the bobbin (100) in the longitudinal direction of the
bobbin (100) is provided at a position corresponding
to the gap portion (160) in the bobbin (100).

10

15

20

25

30

35

40

45

50

55

12

5.

6.

7.

A magnetic component (10) according to any one of
claims 1 to 4, wherein a material for the each of the
plurality of plate-like magnetic bodies (132) compris-
es silicon steel.

A manufacturing method for a magnetic component
(10), comprising:

a laminated body arranging step of arranging,
in a bobbin (100) having a quadrangular cylin-
drical shape, at least a laminated body obtained
by laminating a plurality of plate-like magnetic
bodies (132) in a manner that surfaces of the
plurality of plate-like magnetic bodies (132) are
held in direct contact with each other;

a coil portion forming step of forming a coil por-
tion (140) on an outer peripheral surface (102)
of the bobbin (100) by winding a conductive wire
around the outer peripheral surface (102) of the
bobbin (100) so that a pressing force is applied
atleastin alamination direction of the laminated
body arranged in the bobbin (100);

a coil portion covering step of covering an outer
peripheral surface of the coil portion (140) with
a heat-resistant insulating sheet (150),

the laminated body arranging step, the coil por-
tion forming step, and the coil portion covering
step being performed to prepare at least two
magnetic units (30);

a connecting core portion forming step of:

arranging the at least two magnetic units
(30) parallel to each other;

forming a first connecting core portion (40)
for connecting to each other ends on one
side of laminated core portions (130) re-
spectively forming the at least two magnetic
units (30) and each comprising the laminat-
ed body; and

forming a second connecting core portion
(42) for connecting to each other ends on
another side of the laminated core portions
(130) respectively forming the at least two
magnetic units (30) and each comprising
the laminated body,

the connecting core portion forming step be-
ing performed to prepare a magnetic com-
ponent body (20); and

avarnish layer forming step of forming a varnish
layer by applying varnish to an outer surface of
the magnetic component body (20),

the varnish layer forming step being performed
to obtain the magnetic component (10).

A manufacturing method for a magnetic component
(10) according to claim 6, wherein the laminated
body arranging step comprises arranging the lami-
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nated body in the bobbin (100) in a manner that both
ends of the laminated body are projected from both
end sides of the bobbin (100).

A manufacturing method for a magnetic component
(10) according to claim 6 or 7,

wherein the laminated body comprises a gap portion
(160) provided to divide a longitudinal direction of
the bobbin (100), and

wherein a partition plate for substantially perfectly
partitioning a space on an inner peripheral side of
the bobbin (100) in the longitudinal direction of the
bobbin (100) is provided at a position corresponding
to the gap portion (160) in the bobbin (100).

A manufacturing method for a magnetic component
(10) according to any one of claims 6 to 8, wherein
a thickness of each of the plurality of plate-like mag-
netic bodies (132) falls within a range of from 30 um
to 350 pm.

A manufacturing method for a magnetic component
(10) according to any one of claims 6 to 9, wherein
the each of the plurality of plate-like magnetic bodies
(132) comprises a silicon steel plate.
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