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material, the single-piece core having two boards and a pillar
located between the two boards, a winding space being
located among the two boards and the pillar, wherein the
pillar has a non-circular and non-rectangular cross section
along a direction substantially perpendicular to an axial
direction of the pillar, the cross section of the pillar has a first
axis and a second axis intersecting with each other at a
center of the cross section of the pillar and are substantially
perpendicular with each other, the first axis 1s longer than the
second axis, and the cross section of the pillar 1s substan-
tially symmetrical to both of the first axis and the second
axis.
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CHOKE HAVING A CORE WITH A PILLAR
HAVING A NON-CIRCULAR AND
NON-RECTANGULAR CROSS SECTION

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a Continuation-in-part application of
application Ser. No. 12/709,912 filed on Feb. 22, 2010 now
U.S. Pat. No. 8,212,641 and for which priority 1s claimed
under 35 U.S.C. § 120. This application claims priority to
Application No. 98106464 filed 1n Taiwan on Feb. 27, 2009
under 35 U.S.C. § 119(a). The entire contents of all are

hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a core adapted for a choke
and, more particularly, to a core having a pillar with a
non-circular and non-rectangular cross section.

2. Background of the Invention

A choke 1s used for stabilizing a circuit current to achieve
a noise filtering eflect, and a function thereof 1s similar to
that ol a capacitor, by which stabilization of the current 1s
adjusted by storing and releasing electrical energy of the
circuit. Compared to the capacitor that stores the electrical
energy by an electrical field (electric charge), the choke
stores the same by a magnetic field.

In the past, the chokes are generally applied 1n electronic
devices such as DC/DC converters and battery chargers, and
applied 1n transmission devices such as modems, asymmet-
ric digital subscriber lines (ADSL) or local area networks
(LAN), etc. The chokes have also been widely applied to
information technology products such as notebooks, mobile
phones, LCD displays, and digital cameras, etc. Therelore,
a height and size of the choke will be one the concerns due
to the trend of minimizing the size and weight of the
information technology products.

As shown 1in FIG. 1, the choke 1 disclosed 1n U.S. Pat. No.
7,209,022 includes a drum-core 10, a wire 12, an exterior
resin 14, and a pair of external electrodes 16.

Furthermore, as shown 1n FIG. 2, the cross section of the
pillar 100 of the drum-core 10 1s circular. In general, the
larger an area of the cross section of the pillar 100 1s, the
better the characteristics of the choke 1 are. However, since
the shape of the cross section of the pillar 100 1s circular and
the winding space S has to be reserved for winding the wire
12, the area of the cross section of the pillar 100 1s limited
accordingly, so that saturation current cannot be raised
cllectively.

There 1s another drum-core with a rectangular pillar
disclosed in U.S. Pat. No. 7,495,538 (hereinaiter the *538
patent). In the “338 patent, since the shape of the cross
section of the pillar 1s rectangular, the wire may be damaged
at sharp corners of the pillar, and the characteristics of the
choke (e.g., saturation current, direct current resistance,
magnetic flux density, etc.) are worse.
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2
SUMMARY OF THE INVENTION

Accordingly, 1t 1s an object of the present invention to
provide a choke having a core with a pillar of a non-circular
and non-rectangular cross section.

To achieve the above-mentioned object, according to a
first aspect of the present invention, a choke comprises a
single-piece core entirely made of a same material, the
single-piece core having two boards and a pillar located
between the two boards, a winding space being located
among the two boards and the pillar, wherein the pillar has
a non-circular and non-rectangular cross section along a
direction substantially perpendicular to an axial direction of
the pillar, the cross section of the pillar has a first axis and
a second axis intersecting with each other at a center of the
cross section of the pillar and are substantially perpendicular
with each other, the first axis 1s longer than the second axis,
and the cross section of the pillar 1s substantially symmetri-
cal to both of the first axis and the second axis. The pillar and
the two boards are made of magnetic material.

According to a second aspect of the present invention, a
choke comprises a single-piece core entirely made of a same
matenal, the single-piece core having two boards and a pillar
located between the two boards, a winding space being
located among the two boards and the pillar, wherein the
pillar has a non-circular and non-rectangular cross section
along a direction substantially perpendicular to an axial
direction of the pillar, and a circumierence of the cross
section of the pillar includes two arc edges and a plurality of
straights edges, and wherein there 1s at least one indentation
on the circumierence of the cross section of the pillar, and
cach of the at least one indentation 1s defined by two
mutually substantially perpendicular straight edges of the
plurality of straight edges, and there 1s no arc edge located
between the two mutually substantially perpendicular
straight edges.

Further scope of applicability of the present invention waill
become apparent from the detailed description given here-
inafter. However, 1t should be understood that the detailed
description and specific examples, while i1ndicating pre-
ferred embodiments of the mvention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become

apparent to those skilled in the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of 1llus-
tration only, and thus are not himitative of the present
invention, and wherein:

FIG. 1 1s a cross-sectional view of a conventional choke:

FIG. 2 15 a top view of the conventional choke as shown
in FIG. 1;

FIG. 3 1s a cross-sectional view of a choke according to
an embodiment of the present invention;

FIG. 4 1s a top view of a core adapted for the choke as
shown 1n FIG. 3;

FIG. 5 1s a top view ol a core adapted for a choke
according to another embodiment of the present invention;

FIG. 6 1s a top view ol a core adapted for a choke
according to still another embodiment of the present inven-
tion; and
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FIG. 7 1s a top view ol a core adapted for a choke
according to further still another embodiment of the present
invention.

DETAILED DESCRIPTION OF TH.
ILLUSTRATED EMBODIMENTS

L1

The present invention will now be described 1n detail with
reference to the accompanying drawings, wherein the same
reference numerals will be used to identify the same or
similar elements throughout the several views. It should be
noted that the drawings should be viewed 1n the direction of
orientation of the reference numerals.

FIG. 3 1s a cross-sectional view of a choke 3 according to
an embodiment of the present invention, and FIG. 4 1s a top
view of a core adapted for the choke 3 as shown 1n FIG. 3.
As shown 1n FIGS. 3 and 4, the choke 3 includes a core 30,
at least a wire 32 (only one 1s illustrated in FIG. 3), a
magnetic material 34, and a pair of electrodes 36. The choke
3 1s suitable for a small size application. For example, the
length*width of the chock 3 1s below 4 mm™*4 mm, and the
height thereof 1s below 2.5 mm. As embodied 1n FIG. 3, the
upper board 302 has a smaller length than the length of the
lower board 304. In another embodiment, the upper board
302 has a larger length than the length of the lower board
304, or an equal length to the length to of the lower board
304.

In detail, the core 30 includes a pillar 300 and two boards
302, 304. The pillar 300 1s located between with the two
boards 302, 304 and integrally molded with the two boards
302, 304. In an embodiment of the present invention, the
core 15 a single-piece structure entirely made of the same
material. In other words, the combination of the pillar and
the two boards 302, 304 1s a unitary, integral structure, and
there 1s no gap or intervening material/structure at the entire
junction between the pillar and each of the two boards 302,
304. In addition, the pillar and the two boards 302, 304 are
entirely made of the same material. In an embodiment, the
pillar and the two boards 302, 304 are made of same
magnetic material (s), such as iron powder, ferrite, perma-
nent magnet and/or other magnetic materials. A winding
space S' 1s formed among the two boards 302, 304 and the
pillar 300. For example, 1n this embodiment, the core 30 can
be formed by pressure molding and firing an adhesive mixed
with a ferrite powder. Moreover, the ferrite powder includes
N1—Z7n ferrite powder or Mn—Z7n ferrite powder. Prefer-
ably, 1n this embodiment, the core 30 can be formed by the
N1—Z7n ferrite powder. The adhesive includes a polymeth-
ylallyl (PMA) synthesize resin, and a linear expansion
coeflicient thereof is between 1*107>/° C. and 20*107>/° C.
In this embodiment, the linear expansion coellicient can be
about 13.8*107>/° C.

As shown 1n FIG. 4, a first axis Al and a second axis A2
are mtersecting with each other at a center C of the cross
section of the pillar 300. The cross section of the pillar 300
1s along a direction substantially perpendicular to an axial
direction of the pillar 300. Each of the two boards 302, 304
has one pair of first edges L1 substantially (i.e., within the
range of typical manufacturing deviation) parallel to and
longer than the first axis Al and one pair of second edges 1.2
substantially (i.e., within the range of typical manufacturing
deviation) parallel to and longer than the second axis A2.
The first axis Al 1s substantially (i.e., within the range of
typical manufacturing deviation) perpendicular to and lon-
ger than the second axis A2, and the cross section of the
pillar 300 has two pairs of arc edges E1, E2. The cross
section of the pillar 300 1s substantially (i.e., within the
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range of typical manufacturing deviation) symmetrical to
both of the first axis Al and the second axis A2. For
example, the arc edges E1 are opposite to each other with
respect to the first axis Al, and the arc edges E2 are opposite
to each other with respect to the first axis Al. In this
embodiment, the pair of arc edges E1 may be formed as
circular-arc shape and the pair of arc edges E2 may be
formed as oval-arc shape, so that a periphery/circumierence
of the cross section of the pillar 300 1s non-circular and
non-rectangular, such as an oval-like shape. In this embodi-
ment, the pair of arc edges E2 can be formed by a pressure
molding process first, and subsequently the pair of arc edges
E1 can be formed by a cutting process.

In this embodiment, the first axis Al starts from a first
point on the circumierence of the cross section of the pillar
300 and ends at a second point on the circumierence of the
cross section of the pillar 300. The second axis A2 starts
from a third point on the circumierence of the cross section
of the pillar 300 and ends at a fourth point on the circum-
ference of the cross section of the pillar 300.

In this embodiment, Inequality 1, which 1s defined as
follows, 1s satisfied:

X
Inequality 1: 1.2 < Y < 2.1,

wherein X represents a length of the first axis A1 and Y
represents a length of the second axis A2.

Furthermore, Inequality 2, which 1s defined as follows, 1s
satisfied:

M
Inequality 2: 1.2 < ~ < 2,

wherein M represents a length of the first edge L1 and N
represents a length of the second edge L2. As mentioned
above, the length*width of the chock 3 can be below 4
mm*4 mm, so the length M of the first edge L1 can be
smaller than or equal to 4 mm.

Moreover, Inequality 3, which 1s defined as follows, 1s
satisfied:

A
Inequality 3: 0.8 < B < 1.2,

wherein A represents a half of a diflerence between the
length N of the second edge L2 (i.e., the distance between
the first edge L1 and the uppermost/lowermost point of the
cross section of the pillar on the second axis A2) and the
length Y of the second axis A2, and B represents a half of a
difference between the length M of the first edge L1 and the
length X of the first axis Al (i.e., the distance between the
second edge L2 and the leftmost/rightmost point of the cross
section of the pillar on the first axis Al).

Since the cross section of the pillar 300 of the core 30 1s
non-circular and non-rectangular (such as an oval-like)
rather than circular or rectangular, the area of the cross
section of the pillar 300 can be increased accordingly.
Theretore, the saturation current of the choke 3 can be raised
ellectively. Furthermore, since the cross section of the pillar
300 has two pairs of arc edges E1, E2, the wire 32 can be

wound around the pillar 300 smoothly and the characteris-
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tics of the choke 3 (e.g. saturation current, direct current
resistance, magnetic flux density, etc.) are better than those
ol a conventional choke.

FIG. 5 1s a top view of a core 30' adapted for a choke
according to another embodiment of the present invention.
Similar to the embodiment 1n FIG. 4, the core 30' 1s a
single-piece structure entirely made of the same material. In
other words, the combination of the pillar 300' and the two
boards 1s a unitary, integral structure, and there 1s no gap or
intervening material/structure at the entire junction between
the pillar 300' and each of the two boards. In addition, the
cross section of the pillar 300' 1s substantially (1.e., within
the range of typical manufacturing deviation) symmetrical to
both of the first axis A1 and the second axis A2. As shown
in FIGS. 4 and 5, the main difference between the aforesaid
core 30 and the core 30' 1s that a periphery/circumierence of
a cross section of a pillar 300" of the core 30' 1s non-circular
and non-rectangular (such as an oval shape). As shown 1n
FIG. §, the first axis A1 divides the periphery/circumierence
of the pillar 300" into two arc edges including an upper arc
edge and a lower arc edge, or alternatively the second axis
A2 divides the periphery/circumierence of the pillar 300
into two arc edges including a right arc edge and a left arc
edge. It should be noted that the relationships of X, Y, M, N,
A and B also satisty the aforesaid Inequalities 1, 2 and 3. In
this embodiment, the pillar 300" of the core 30' can be
formed by a cutting process based on the first and second
axes Al, A2.

FIG. 6 1s a top view of a core 30" adapted for a choke
according to still another embodiment of the present inven-
tion. Similar to the embodiment 1n FIG. 4, the core 30" 1s a
single-piece structure entirely made of the same material. In
other words, the combination of the pillar 300" and the two
boards 1s a unitary, integral structure, and there 1s no gap or
intervening material/structure at the entire junction between
the pillar 300' and each of the two boards. In addition, the
cross section of the pillar 300" 1s substantially (i.e., within
the range of typical manufacturing deviation) symmetrical to
both of the first axis Al and the second axis A2. As shown
in FIGS. 4 and 6, the main difference between the aforesaid
core 30 and the core 30" 1s that a cross section of a pillar
300" has one pair of arc edges E3 opposite to each other with
respect to the second axis A2, and one pair of straight edges
E4 opposite to each other with respect to the first axis Al.
In addition, the pair of straight edges E4 1s located between
the pair of arc edges E3, so that a periphery/circumierence
of the cross section of the pillar 300" 1s non-circular and
non-rectangular (such as an oval-like shape). In this embodi-
ment, the pair of arc edges E3 may be formed as circular-arc.
It should be noted that the relationships of X, Y, M, N, A and
B also satisiy the aforesaid Inequalities 1, 2 and 3. In this
embodiment, the pair of straight edges E4 can be formed by
a pressure molding process first, and subsequently the pair
of arc edges E3 can be formed by a cutting process.

FIG. 7 1s a top view of a core 30" adapted for a choke
according to sill further another embodiment of the present
invention. Similar to the embodiment 1n FIG. 4, the core 30™
1s a single-piece structure entirely made of the same mate-
rial. In other words, the combination of the pillar 300" and
the two boards 1s a unitary, integral structure, and there 1s no
gap or intervening material/stricture at the entire junction
between the pillar 300" and each of the two boards. In
addition, the cross section of the pillar 300' 1s substantially
(1.e., within the range of typical manufacturing deviation)
symmetrical to both of the first axis A1l and the second axis
A2. As shown 1n FIGS. 4 and 7, the main difference between
the atoresaid core 30 and the core 30™ 1s that a cross section

10

15

20

25

30

35

40

45

50

55

60

65

6

of a pillar 300™ has one pair of arc edges ES opposite to each
other with respect to the first axis Al, and one pair of straight
edges E6 opposite to each other with respect to the second
axis A2. The pair of straight edges E6 substantially (i.e.,
within the range of typical manufacturing deviation) parallel
to the second axis A2 1s located between the pair of arc edges
ES, and there are four indentations 306 formed at four
corners of the pillar 300™ respectively. In particular, the four
L-shaped indentations 306 are respectively located at the
junctions connecting the arc edges ES and the straight edges
E6. More specifically, the cross section of each of the four
[-shaped indentations 306 includes two straight edges sub-
stantially (1.e., within the range of typical manufacturing
deviation) perpendicular to each other and respectively
substantially (1.e., within the range of typical manufacturing
deviation) parallel to the first axis Al and the second axis
A2. These two straight edges are substantially (1.e., within
the range of typical manufacturing deviation) perpendicular
to each other and extend directly from each other, and there
1s no arc edge located between these two straight edges. In
this embodiment, the pair of arc edges ES may be formed as
oval-arc shape so that a periphery/circumierence of the cross
section of the pillar 300" 1s non-circular and non-rectangu-
lar (such as an oval-like shape). It should be noted that the
relationships of X, Y, M, N, A and B also satisty the
aforesaid Inequalities 1, 2 and 3. In this embodiment, the
pillar 300" of the core 30 can be formed by a pressure
molding process immediately. Therefore, the manufacturing
process of the pillar 300" of the core 30 1s simpler than prior
art and can be used to manufacture a small size core 30
adapted for the choke 3.

Referring to FIGS. 3 and 4 again, the wire 32 of the choke
3 1s wound around the pillar 300 and 1s located in the
winding space S'. The wire 32 1s formed by a copper wire
coated with an enameled layer, and the enameled layer 1s an
insulating layer. The wire 32 can be linear or spiral. Since the
pillar 300 has an oval-like shape, when the wire 32 1s wound
around the pillar 300, the wire 32 can be closely attached to
an outer wall of the pillar 300 to effectively wind the wire
32, and a relatively low direct current resistance (DCR) can
also be obtained under an equivalent permeability effect. It
should be noted that the core 30 1n FIGS. 3 and 4 can be
replaced by the aforesaid core 30', 30" or 30™, and the
aforesaid eflect can be also achieved accordingly.

Moreover, the pair of electrodes 36 1s disposed on the
board 304, wherein the pair of electrodes 36 1s formed of
laminated metal layers, while the metal layer 1s formed by,
for example, coating, and the laminated metal layers include
a silver paste serving as a base material, a nickel layer
formed by electroplating, and a tin layer formed by electro-
plating. Two ends of the wire 32 can be respectively dis-
posed on the pair of electrodes 36 to electrically connect the
pair of electrodes 36. Then, a solder paste can be soldered to
cover the wire 32, so as to fix the wire 32. The choke 3 1s
suitable for being electrically connected to external through
the pair of electrodes 36 on the board 304 according to a
surface mount technology (SMT).

Reterring to FIGS. 3 and 4 again, 1n this embodiment, the
magnetic material 34 1s filled in the winding space S' and
encapsulates the wire 32. The magnetic material 34 can be
filled 1n the winding space S' by coating. The magnetic
material 34 1s composed of a thermosetting resin and a
metallic powder. The thermosetting resin 1s an organic
material not containing volatile solvent, and a viscosity of
the thermosetting resin 1s between 12000 c.p.s. and 30000
c.p.s. The content of the metallic powder in the magnetic
material 34 1s between 50 wt % and 90 wt %, and, prefer-
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ably, 1s between 60 wt % and 80 wt %, and the content of
the thermosetting resin 1s less than 40 wt %. In this embodi-
ment, the viscosity of the thermosetting resin 1s between
12000 c.p.s. and 18000 c.p.s., and the metallic powder
includes an iron powder. Preferably, a surface of the 1ron
powder 1s coated with insulation.

In detail, when the thermosetting resin and the 1ron
powder are used to form the magnetic material 34, the
thermosetting resin can bear a high temperature of more than
350° C. When a heating temperature exceeds a glass tran-
sition temperature, so as to satisiy a demand of a desolder
temperature, the permeability of the magnetic material 34
can be easily controlled due to utilization of the 1ron powder.
Moreover, since the viscosity of the thermosetting resin 1s
between 12000 c.p.s. and 30000 c.p.s., the iron powder 1s
casily mixed with the thermosetting resin to form the
magnetic material 34, a tolerance range of a mixing ratio
thereol 1s relatively high, and the thermosetting resin 1s
casily coated in the winding space S'. Since the content of
the thermosetting resin in the magnetic material 34 1s less
than 40 wt %, and the thermosetting resin does not contain
any volatile solvent, during a heat-curing process, a thermal
stress generated due to expansion and contraction of the
thermosetting resin can be reduced, and the chance of
tforming blow holes are relatively small. Therefore, cracking
of the core 30 can be avoided. In addition, in this embodi-
ment, the permeability of the magnetic material 34 1s
between 3 and 7 (more preferably, between 4 and 6), and the
thermosetting resin 1s a polymer, for example, a polymeth-
ylallyl (PMA) synthesize resin, wherein a linear expansion
coeflicient of the thermosetting resin is between 1*107>/° C.
and 20*%107>/° C., and the glass transition temperature is
between 130° C. and 170° C.

Particularly, 1in this embodiment, the glass transition tem-
perature of the magnetic material 34 1s substantially the
same as the glass transition temperature of the thermosetting
resin, and the linear expansion coeflicient 1s about 13.8*107
5/° C., and the glass transition temperature 1s 150° C.

It should be noted that since the magnetic material 34 of
this embodiment does not contain any volatile solvent. After
the magnetic material 34 1s coated, 1t can be directly
heat-cured without being rested 1n the room temperature for
a span of time, and cracking and deforming of the core can
be avoided when the magnetic material 34 1s heat-cured.
Theretfore, compared to the conventional technique, not only
a fabrication time of the choke 3 can be shortened, but also
1s a pot-life of the magnetic material 34 not intluenced by a
formulation ratio. Therefore, the magnetic material 34 1is
suitable for mass production.

As embodied in the present invention, the cross section of
the pillar of the core 1s substantially (1.e., within the range of
manufacturing deviation) symmetrical with respect to both
the long axis (e.g., the first axis Al) and the short axis (e.g.,
the second axis A2) thereof. In addition, compared to the
conventional choke, since the cross section of the pillar of
the core 1s non-circular and non-rectangular, such as oval,
oval-like, etc., the area of the cross section of the pillar can
be 1ncreased accordingly. Therefore, the saturation current
of the choke can be raised effectively. Furthermore, since the
cross section of the pillar has at least one pair of arc edges
opposite to each other, the wire can be wound around the
pillar smoothly and the characteristics of the choke (e.g.
saturation current, direct current resistance, magnetic flux
density, etc.) are better than those of a conventional choke.

In addition, since the choke applies the magnetic material
tormed by the thermosetting resin and the 1rron powder, after
the magnetic material 1s coated in the winding space, it can
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be directly heat-cured without being rested in the room
temperature. Compared to the conventional technique, not
only the fabrication time of the choke can be shortened, but
also can cracking and deforming of the drum-core be
avoided after the magnetic matenal 1s heated. Moreover, the
magnetic material 1s also suitable for mass production.

The mvention being thus described, 1t will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be
obvious to one skilled in the art are mtended to be included
within the scope of the following claims.

What 1s claimed 1s:

1. A choke comprising:

a single-piece core made of a same material, the single-
piece core having two boards and a pillar located
between the two boards, a winding space being located
among the two boards and the pillar,

wherein the pillar has a non-circular and non-rectangular
cross section along a direction substantially perpen-
dicular to an axial direction of the pillar, the cross
section of the pillar has a first axis and a second axis
intersecting with each other at a center of the cross
section of the pillar and are substantially perpendicular
with each other, the first axis 1s longer than the second
ax1s, and the cross section of the pillar 1s substantially
symmetrical to both of the first axis and the second
axis,

wherein the first axis starts from a first point on the
circumierence of the cross section of the pillar and ends
at a second point on the circumierence of the cross
section of the pillar, the second axis starts from a third
point on the circumierence of the cross section of the
pillar and ends at a fourth point on the circumierence of

the cross section of the pillar, and an mequality 1s
satisfied:

12 = ==<2.1,

=G|

wherein X represents a length of the first axis and Y
represents a length of the second axis, and the first axis
starts from a first point on the circumierence of the
cross section of the pillar and ends at a second point on
the circumierence of the cross section of the pillar, the
second axis starts from a third point on the circumier-
ence of the cross section of the pillar and ends at a
fourth point on the circumierence of the cross section
of the pillar, each of the two boards has a pair of first
edges substantially parallel to and longer than the first
ax1s and a pair of second edges substantially parallel to

and longer than the second axis, and an inequality is
satisfied:

wherein [M'] N’ represents a shortest length from the first
edge to the center of the cross section of the pillar and
IN'] M’ represents a shortest length from the second
edge to the center of the cross section of the pillar, [and}

wherein the center of the cross section of the pillar and a
center of each of the two boards are aligned along the
axial direction of the pillar,
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wherein a circumference of the cross section of the pillar
includes a plurality of arc edges, and the civcumference
of the cross section of the pillar further includes a

plurality of straight edges, and

wherein theve are four indentations on the circumference
of the cross section of the pillayr, and each of the four
indentations is defined by two mutually substantially
perpendicular straight edges of the plurality of straight
edges, and there is no arc edge located between the two
mutually substantially perpendicular straight edges.

2. The choke of claim 1, wherein there 1s no gap or
intervening structure at an entire junction between the pillar
and each of the two boards.

[3. The choke of claim 1, wherein a circumference of the
cross section of the pillar includes a plurality of arc edges,
and the circumiference of the cross section of the pillar
further includes a plurality of straight edges.}

4. The choke of claim [3] /, wherein two of the plurality
of straight edges are substantially perpendicular to each
other and extend directly from each other, and there 1s no arc
edge located between the two of the plurality of straight
edges.

5. The choke of claim 4, wherein the two of the plurality
of straight edges form an indentation on the circumierence
of the cross section of the pillar.

[6. The choke of claim 3, wherein there are four inden-
tations on the circumierence of the cross section of the pillar,
and each of the four indentations 1s defined by two mutually
substantially perpendicular straight edges of the plurality of
straight edges, and there 1s no arc edge located between the
two mutually substantially perpendicular straight edges.]

7. The choke of claim 1, wherein an imnequality 1s satisfied:

lQ{M{Q
2= T =5

wherein M represents a length of the first edges and N
represents a length of the second edges.
8. The choke of claim 7, wherein the length of the first

edge 1s smaller than or equal to 4 mm.
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9. The choke of claim 1, wherein the first axis starts from
a {irst point on the circumierence of the cross section of the
pillar and ends at a second point on the circumierence of the
cross section of the pillar, the second axis starts from a third
point on the circumierence of the cross section of the pillar
and ends at a fourth point on the circumierence of the cross
section of the pillar, each of the two boards has a pair of first
edges substantially parallel to and longer than the first axis
and a pair of second edges substantially parallel to and

longer than the second axis, and an 1nequality 1s satisfied:

| 5>
IA
12

wherein A represents a half of a difference between a
length of the second edges and a length of the second
ax1s, and B represents a half of a difference between a
length of the first edges and a length of the first axis.

10. The choke of claim 1, further comprising:

a wire wound around the pillar and located 1n the winding,
space; and

a magnetic material filled 1 the winding space and
encapsulating the wire, wherein the magnetic material
comprises a resin and a magnetic powder, and an
average particle diameter of the magnetic powder 1s
smaller than 20 pm.

11. The choke of claim 10, wherein the magnetic powder
comprises an 1ron powder and the mron powder in the
magnetic material 1s between 50 wt % and 90 wt %.

12. The choke of claim 10, wherein the resin comprises a
thermosetting resin, a linear expansion coeflicient of the
thermosetting resin is between 1*¥107>/° C. and 20%107>/°
C., and a class transition temperature of the thermosetting
resin 1s between 130° C. and 170° C.

13. The choke of claim 10, wherein a permeability of the
magnetic material 1s between 3 and 7.

14. The choke of claim 1, wherein the same material 1s a
magnetic material and the single-piece core 1s a single-piece
magnetic core.
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