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EMI FILTER SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims benefit of U.S. Provisional
Application Ser. No. 63/338,279 filed on May 4, 2022, and
entitled “EMI CHOKE AND CIRCUIT BOARD ASSEM-
BLY USING SAME”, and also claims priority to China
Patent Application No. 202211558341.1, filed on Dec. 6,
2022. The entire contents of which are incorporated herein
by reference for all purposes.

FIELD OF THE INVENTION

[0002] The present disclosure relates to an EMI filter
system, and more particularly to an EMI filter system
applicable for a three-phase grid and including a choke with
a non-circular magnetic core.

BACKGROUND OF THE INVENTION

[0003] With increasing development of science and tech-
nology, a variety of electrical appliances are frequently used.
As known, power supply is necessary for normal operation
of the electrical appliance. However, when AC power is
supplied to the electrical appliance, the current provided by
the AC power usually contains noise because of the power
supply or the operations of some components (e.g. high-
frequency transformers, stray capacitors or parasitic capaci-
tors). The noise is also referred as electromagnetic Interfer-
ence (EMI).

[0004] When an AC power is used, the generated noise
includes differential mode noise or common mode noise
may occur. An electromagnetic interference filter (also
referred as an EMI filter) is used as a first defense line for
protecting the power source from electromagnetic radiation.
Generally, the EMI includes a choke and a capacitor. The
choke is an inducting element for inhibiting noise genera-
tion. Moreover, the choke includes at least one winding coil,
a magnetic core assembly, and a bobbin for winding the
winding coil.

[0005] FIGS. 1A and 1B are schematic views showing a
conventional EMI choke taken along different viewpoints.
As shown in FIGS. 1A and 1B, the conventional choke 1
usually includes a circle-shape magnetic core 11 with a
hollow portion and a plurality of coils 12. The coils 12 are
wound on the circle-shape magnetic core 11.

[0006] Traditionally, in order to increase the inductance of
the conventional choke 1, it is necessary to increase the
number of turns of the coils 12. However, as shown in FIG.
1B, the inner diameter of the circle-shape magnetic core 11
is fixed, that is, the space of the hollow portion of the
circle-shape magnetic core 11 is limited. Namely, in the prior
art, the circle-shape magnetic core 11 can be provided for the
only three coils 121, 122, 133 wound thereof, and the
number of turns can’t be increased further. In other words,
even if it is desired to increase the number of the coils 12 or
the number of turns to increase the inductance, it will be
limited by the inner diameter of the circle-shape magnetic
core 11, and it is difficult to further increase the number and
number of turns of the coils 12.

[0007] In addition, in case that the space of the hollow
portion of the circle-shape magnetic core 11 is small and
larger current flows through the coils 12, the conventional
choke 1 may be subjected to a safety distance issue between
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the coils 12 and the layout of the printed circuit board 3 (as
shown in FIG. 1C) is difficult to be designed. For example,
as shown in FIG. 1A, since the pins 121a, 1224 of the coils
121, 122 wound around the circle-shape magnetic core 11
are too close to each other. When they are laid on the circuit
board 3 as shown in FIG. 1C, the safety distance between the
pins 121a and 122a is insufficient, so that the layout of the
conventional circuit board 3 is difficult to be designed.
Moreover, as shown in FIG. 1C, since the three coils 12 are
wound on the circle-shape magnetic core 11 in a diagonal
manner, the outlet positions of the pins 121a, 1224 on the
circuit board 3 are deflected as an oblique angle (i.e., not a
horizontal or vertical position), so that the arrangement and
the number of the electronic components 30 and the capaci-
tor 31 of the conventional circuit board 3 are affected,
resulting in design difficulties.

[0008] Furthermore, in some other prior arts, in order to
solve the problems of the inductance and the safety distance
of the conventional choke 1, it is necessary to adopt a
larger-sized circle-shape magnetic core 11 to increase the
inductance and meet the safety distance requirements. In this
way, the conventional choke 1 will has large size, which
results in a large device volume and the electronic device is
unable to be miniaturized.

[0009] Therefore, there is a need of providing an EMI
filter system in order to the overcome the above issues.

SUMMARY OF THE INVENTION

[0010] It is an object of the present disclosure to provide
an EMI filter system, which is applicable to a power
conversion device for the three-phase grid. The EMI filter
system includes a choke with a non-circular magnetic core.
Through the non-circular magnetic core has a larger inner
diameter, the distance between the windings can be pulled
further apart, the safety distance between the windings is
sufficient and the layout problem of the conventional printed
circuit board is also solved.

[0011] It is another object of the present disclosure to
provide an EMI filter system, which includes a choke with
a non-circular magnetic core. Through the shape of the
non-circular magnetic core of the choke and the winding
position of at least three windings and their arrangement in
series or parallel, the number and position of the capacitors
disposed on the circuit board can be flexibly adjusted.
Consequently, the EMI filter system can achieve the efficacy
of increasing the space utilization rate of the circuit board,
reducing the overall device volume, increasing inductance,
or performing current shunting and reducing loss.

[0012] In accordance with an aspect of the present disclo-
sure, there is provided an EMI filter system. The EMI filter
system includes a circuit board and a choke. The circuit
board includes at least three capacitors. The choke mounts
on the circuit board and includes a non-circular magnetic
core and at least three windings. The at least three windings
are wound on the non-circular magnetic core. The at least
three capacitors are disposed adjacent to the choke, and first
outlet ends of the at least three windings are respectively
connected to the corresponding at least three capacitors.
[0013] In an embodiment, the non-circular magnetic core
further comprises a hollow portion, when the at least three
windings are wound on the non-circular magnetic core, a
portion of each winding passes through the hollow portion
and is wound on the non-circular magnetic core.
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[0014] In an embodiment, the non-circular magnetic core
is an oval ring-shape magnetic core.

[0015] In an embodiment, the non-circular magnetic core
comprises an oval ring-shape main body and a U-shape
extension part.

[0016] In an embodiment, when the choke is mounted on
the circuit board, the at least three capacitors are disposed on
a same side of the choke.

[0017] In an embodiment, when the choke is mounted on
the circuit board, the at least three capacitors are disposed on
two opposite sides of the choke.

[0018] In an embodiment, the at least three windings are
arranged in series, in parallel, or in series and parallel.
[0019] In an embodiment, the EMI filter system further
comprises an additional circuit board, and the additional
circuit board comprises at least one capacitor for corre-
sponding connecting to at least one second outlet end of the
at least three windings.

[0020] In accordance with an aspect of the present disclo-
sure, there is provided an EMI filter system. The EMI filter
system comprises a circuit board, an additional circuit board
and a choke. The circuit board includes at least three
capacitors. The additional circuit board comprising at least
one capacitor. The choke is sandwiched between the circuit
board and the additional circuit board, and includes a
non-circular magnetic core and at least three windings. The
at least three windings are wound on the non-circular
magnetic core. The at least three capacitors of the circuit
board and the at least one capacitor of the additional circuit
board are disposed adjacent to the choke. First outlet ends of
the at least three windings are respectively connected to the
corresponding at least three capacitors of the circuit board,
and at least one second outlet end of the at least three
windings is connected to the at least one capacitor of the
additional circuit board.

[0021] In an embodiment, when the choke is sandwiched
between the circuit board and the additional circuit board, a
first side faces the circuit board, and a second side faces the
additional circuit board.

[0022] The above contents of the present invention will
become more readily apparent to those ordinarily skilled in
the art after reviewing the following detailed description and
accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIGS. 1A and 1B are schematic views showing a
conventional EMI choke taken along different viewpoints;
[0024] FIG. 1C is a schematic view showing the conven-
tional EMI choke of FIGS. 1A and 1B arranging on a
conventional circuit board;

[0025] FIG. 2 is a schematic view showing an EMI filter
system according to a first embodiment of the present
invention;

[0026] FIG. 3 is a schematic view showing a choke of the
EMI filter system of FIG. 2;

[0027] FIG. 4A is a schematic view showing the choke of
the EMI filter system according to a second embodiment of
the present invention;

[0028] FIG. 4B is a schematic view showing the choke of
the EMI filter system according to a third embodiment of the
present invention;

[0029] FIG. 5A is a schematic lateral view showing the
EMI filter system according to a fourth embodiment of the
present invention;
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[0030] FIG. 5B is a schematic top view the EMI filter
system of FIG. 5A;

[0031] FIG. 6 is a schematic top view showing the EMI
filter system according to a fifth embodiment of the present
invention;

[0032] FIG. 7A is a schematic lateral view showing the
EMI filter system according to a sixth embodiment of the
present invention;

[0033] FIG. 7B is a schematic top view showing the EMI
filter system according to a fifth embodiment of FIG. 7A;
and

[0034] FIG. 8 is a schematic stereo view showing the EMI
filter system according to a seventh embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0035] Please refer to FIGS. 2 and 3. FIG. 2 is a schematic
view showing an EMI filter system according to a first
embodiment of the present invention. FIG. 3 is a schematic
view showing a choke of the EMI filter system of FIG. 2. In
the embodiment of the present invention, the EMI filter
system 4 is applicable to a power conversion device for the
three-phase grid, but not limited to. The EMI filter system 4
includes a circuit board 3 and a choke 2. The choke 2 is a
noise filter or an inductor employed in a circuit board
assembly of an electric device, such as a switch power
supply, for suppressing electromagnetic noise. The circuit
board 3 includes a plurality of electronic components 30,
wherein includes at least three capacitors 31. The choke 2 is
mounted on the circuit board 3, and includes a non-circular
magnetic core 21 and at least three windings 22. The
non-circular magnetic core 2 has a hollow portion 210, and
a portion of each winding 22 passes through the hollow
portion 210 and is wound on the non-circular magnetic core
21. The non-circular magnetic core 21 can be in any shape
except circle shape. Preferably but not exclusively, the
non-circular magnetic core 21 is a magnetic core in an oval
ring shape, but not limited thereto. When the choke 2 is
mounted on the circuit board 3, the at least three capacitors
31 are disposed adjacent to the choke 2, and are disposed on
the same side of the choke 2, and the first outlet ends 22a of
the at least three windings 22 are respectively connected to
the corresponding at least three capacitors 31.

[0036] As shown in FIG. 3, in this embodiment, the
non-circular magnetic core 21 of the choke 2 is an oval
ring-shape magnetic core and includes a first magnetic
portion 211, a second portion 212, a third portion 213 and a
fourth magnetic portion 214. The first magnetic portion 211
and the second magnetic portion 212 are opposed to each
other and arranged in parallel. The third magnetic portion
213 and the fourth magnetic portion 214 are opposed to each
other and arranged in parallel. The first magnetic portion 211
and the second magnetic portion 212 are connected with the
third magnetic portion 213 and the fourth magnetic portion
214, and the third magnetic portion 213 and the fourth
magnetic portion 214 are disposed between the first mag-
netic portion 211 and the second magnetic portion 212. The
lengths of the first magnetic portion 211 and the second
magnetic portion 212 are greater than the lengths of the third
magnetic portion 213 and the fourth magnetic portion 214,
respectively. The four interconnections among the first mag-
netic part 211, the second magnetic part 212, the third
magnetic part 213 and the fourth magnetic part 214 are
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formed with four corners, which are rounded, but not limited
thereto. In this embodiment, the at least three windings 22
are cooper foil coils. Preferably but not exclusively, the
number of the at least three windings 22 is six, but the
material and the number of the windings 22 are not limited
to the above embodiment and are adjustable according to the
practical requirements. In the embodiment, the six windings
22 are wound on 3 the non-circular magnetic core 21 and
spaced apart with each other, and a portion of each of the
windings 22 passes through the hollow portion 210 of the
non-circular magnetic core 21. In some embodiment, two of
the six windings 22 are wound on the first magnetic portion
211, three of the six windings 22 are wound on the second
magnetic portion 212, and the final one winding 22 is wound
on the third magnetic portion 213. Accordingly, the outlet
positions of the windings 22 are generally arranged regu-
larly, such as horizontally or vertically. It is noted that the
location of the windings 22 is not limited to the above
embodiment and are adjustable according to the practical
requirements.

[0037] Please refer to FIGS. 1C and 2 in the same time. In
the embodiment, since the non-circular magnetic core 21 is
an oval ring-shape magnetic core, the hollow portion 210
disposed in the center has a large space, so that the winding
distance of the windings 22 can be adjustable according to
the practical requirements. Compared with the conventional
circuit board as shown in FIG. 1C, it is cleared that the
winding distance between the plurality of windings 22 is
relatively large, so that the problem of difficult layout of the
conventional printed circuit board 1 can be solved. In
addition, in the embodiment, there are six windings 22
wound on the non-circular magnetic core 21, when the six
windings 22 are arranged in series in pairs, the number of
turns is obviously more than the number of turns of each
conventional coil 12. In other words, if the choke 2 with
larger inductance is desired, the inductance can be increased
through the series connection of the plurality of windings 22.
In some other embodiments, if it is desired to disperse the
current to reduce the loss when the current is too large, the
plurality of windings 22 can be connected in parallel to shunt
the current. Consequently, the inductance of the choke 2
remains unchanged, but the current can be shunted to reduce
loss. Moreover, if the EMI filter system 4 of the present
disclosure is compared with the prior art, as shown in FIG.
2, since the non-circular magnetic core 21 of the present
disclosure is an oval ring-shape magnetic core, when the six
windings 22 wound on the oval ring-shape magnetic core,
the outlet positions of the first outlet ends 22a are generally
arranged regularly, such as horizontally or vertically. Con-
sequently, when the choke 2 is mounted on the circuit board
3, there is sufficient space around the outlet positions of the
first outlet ends 224 for the installation of more electronic
components. Take this embodiment for example, there are
14 electronic components can be installed on the circuit
board 3, and there is little vacant space on the circuit board
3. As shown in FIG. 1C, since the conventional choke 1 has
a circle-shape magnetic core 11, and its three coils 12 are
wound on the circle-shape magnetic core 11 in a diagonal
manner, the outlet positions of the three coils 12 are
deflected as an oblique angle. In other words, it is difficult
to arrange electronic components around the outlet ends of
the conventional coils 12 by the limitation of the shape of the
circle-shape magnetic core 11 and its deflected outlet posi-
tions. Accordingly, there are only 11 electronic components
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can be arranged on the conventional circuit board 3, and the
circuit board 3 has more space that is difficult to use, so that
the space utilization rate of the prior art is obviously poor.
Consequently, this embodiment uses an oval ring-shape
magnetic core as the non-circular magnetic core 21, and
incorporates with the at least three windings 22 wound on
the non-circular magnetic core 21 in a substantially hori-
zontal or vertical manner, so that the space utilization rate of
the circuit board 3 is effectively improved, the number of the
electronic components of the circuit board 3 is increased,
and the layout and the arrangement design of the circuit
board 3 is beneficial. It is noted that the number of the
electronic components of the circuit board 3 is not limited to
the above embodiment and are adjustable according to the
practical requirements.

[0038] Please refer to FIGS. 4A and 4B. FIG. 4A is a
schematic view showing the choke of the EMI filter system
according to a second embodiment of the present invention.
FIG. 4B is a schematic view showing the choke of the EMI
filter system according to a third embodiment of the present
invention. As shown in FIGS. 4A and 4B, it is understood
that the non-circular magnetic core 21 is not limited to an
oval ring-shape magnetic core, which can also be an irregu-
lar shape. In some embodiments, the non-circular magnetic
core 21 is a wave ring-shape magnetic core as shown in FIG.
4A. The non-circular magnetic core 21 with wave ring shape
also has a hollow portion 210, wherein the at least three
windings 22 are wound on the non-circular magnetic core 21
with wave ring shape and spaced apart with each other, and
a portion of each winding 22 passes through the hollow
portion 210 and is wound on the non-circular magnetic core
21. In some other embodiments, the non-circular magnetic
core 21 of the choke 2 is a star ring-shape magnetic core as
shown in FIG. 4B, wherein the at least three windings 22 are
wound on the non-circular magnetic core 21 with star ring
shape and spaced apart with each other, and a portion of each
winding 22 passes through the hollow portion 210 and is
wound on the non-circular magnetic core 21. Consequently,
the non-circular magnetic core 21 of the choke 2 of the
present disclosure can be any shape other than circular, it can
have various types, and is not limited to the above embodi-
ment and can be changed according to the practical require-
ments.

[0039] Please refer to FIGS. 5A and 5B. FIG. 5A is a
schematic lateral view showing the EMI filter system
according to a fourth embodiment of the present invention.
FIG. 5B is a schematic top view the EMI filter system of
FIG. 5A. In the embodiment, the EMI filter system 4 also
includes a circuit board 3 and a choke 2. The choke 2 is
mounted on the circuit board 3, and includes a non-circular
magnetic core 21 and at least three windings 22. The at least
three windings 22 are wound on the non-circular magnetic
core 21 and spaced apart with each other, and a portion of
each winding 22 passes through the hollow portion 210 and
is wound on the non-circular magnetic core 21. In this
embodiment, the number of turns of any two windings 22 is
the same, so that the windings 22 can be arranged in series
or in parallel according to different situations, so as to
increase the inductance or shunt the current. In some other
embodiments, it can also be arranged in series and parallel,
which is not limited to the above embodiment and can be
changed according to the practical requirements. As shown
in FIG. 5B, there are at least three capacitors 31 disposed on
the circuit board 3, take this embodiment as an example, the
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number of the at least three capacitors 31 is three. Preferably
but not exclusively, the three capacitors 31 are disposed
adjacent to the choke 2, and are disposed on the same side
of the choke 2, and the first outlet ends 22a of the at least
three windings 22 are respectively connected to the corre-
sponding three capacitors 31, and the second outlet ends 225
of'the at least three windings 22 may be connected to another
remote circuit board (not shown) by wirings, so as to
connect to the capacitors (not shown) arranged on the
remote circuit board. In other words, in this embodiment, it
mainly shows that one side of the choke 2 can be directly
electrically connected to at least three capacitors 31 on the
circuit board 3, and the other side is electrically connected
to the remote circuit board (not shown) through wiring.
While in other embodiments, there may be four, five, six or
more capacitors 31 disposed on the circuit board 3, and the
positions can be disposed on the two opposite sides, or any
two sides of the choke 2. The number and the positions of
the at least three capacitors 31 can be changed according to
the shape of the non-circular magnetic core 21 and the outlet
positions of the at least three windings 22, but not limited
thereto. Moreover, as shown in FIG. 7B, in this embodiment,
the at least three capacitors 31 includes Y capacitors 31a and
X capacitors 315, but not limited to, and the first outlet ends
22a of the at least three or more windings 22 are corre-
spondingly connected to the Y capacitor 31a and the X
capacitor 315 at the same time. In some other embodiments,
the choke 2 can be a differential mode inductor or a common
mode inductor, and which can cooperate with the required Y
capacitor 31a and X capacitor 315, and the number and the
positions are not limited to the above embodiment.

[0040] Please refer to FIG. 6. FIG. 6 is a schematic top
view showing the EMI filter system according to a fifth
embodiment of the present invention. The structures and the
arrangements of the choke 2 and the circuit board 3 of the
EMI filter system 4 of this embodiment are similar to above
embodiments, and are not redundantly described hereinafter.
While in this embodiment, the shape of the non-circular
magnetic core 21 is a combination of an oval ring-shape
magnetic core and a U-shape magnetic core. In other words,
the non-circular magnetic core 21 includes an oval ring-
shape main body 215 with a notch, a portion of the oval
ring-shape main body 215 is protruded outwardly to form a
U-shape extension part 216. Two ends of the U-shape
extension part 216 are connected to the two ends of the oval
ring-shape main body 215 through the notch. In the embodi-
ment, the at least three windings 22 are wound on the oval
ring-shape main body 215 of the non-circular magnetic core
21, and spaced apart with each other, instead of being wound
on the U-shape extension part 216. In some other embodi-
ments, the at least three windings 22 could be wound on the
U-shape extension part 216 to match the layout and the
positions of the capacitors 31 of the circuit board 3. There-
fore, the shape of the non-circular magnetic core 21 and the
winding positions of the at least three windings 22 can be
changed according to the layout of the circuit board 3.

[0041] Please refer to FIGS. 7A and 7B. FIG. 7A is a
schematic lateral view showing the EMI filter system
according to a sixth embodiment of the present invention.
FIG. 7B is a schematic top view showing the EMI filter
system according to a fifth embodiment of FIG. 7A. As
shown in FIGS. 7A and 7B, the EMI filter system 5 of this
embodiment not only includes the choke 2 and the circuit
board 3, but also includes an additional circuit board 6. As
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shown in FIGS. 7A and 7B, the choke 2 of this embodiment
is disposed between the circuit board 3 and the additional
circuit board 6 to form a sandwich type EMI filter system 5.
In this embodiment, a first side (i.e., the bottom side) of the
choke 2 faces and is disposed on the circuit board 3, and a
second side (i.e., the top side) faces and is disposed on the
additional circuit board 6, so as to sandwich the choke 2
between the circuit board 3 and the additional circuit board
6. As shown in FIG. 7B, the choke 2 also includes a
non-circular magnetic core 21 and at least three windings 22,
and the number of the at least three windings 22 is six.
Namely, the six windings 22 are wound on the non-circular
magnetic core 21 and spaced apart with each other, and a
portion of each of the windings 22 passes through the hollow
portion 210 of the non-circular magnetic core 21. Similar to
the above embodiments, there are at least three capacitors 31
disposed on the circuit board 3, wherein in the embodiment,
the number of the capacitors 31 is three, and the three
capacitors 31 are disposed adjacent to the choke 2, and are
disposed on the same side of the choke 2, and the first outlet
ends 22a of the at least three windings 22 are respectively
connected to the corresponding three capacitors 31. Simi-
larly, there is at least one capacitor 61 disposed on the
additional circuit board 6. Preferably but not exclusively, the
number of the capacitor 61 of the embodiment is also three.
As shown in FIG. 7A, the three capacitors 61 are corre-
spondingly disposed on the two opposite sides of the choke
2, that is, two capacitors 61 are arranged on one side of the
choke 2, and another capacitor 61 is arranged on the other
side of the choke 2, so as to sandwich the choke 2 between
the three capacitors 61. Moreover, the three capacitors 61 are
correspondingly connected to the second outlet end 2256 of
the six windings 22. In the embodiment, since the capacitors
31 of the circuit board 3 and the capacitors 61 of the
additional circuit board 6 are disposed adjacent to the choke
2, the electromagnetic interference can be effectively sup-
pressed. In some embodiments, the capacitors 31 and the
capacitors 61 are disposed adjacent to the choke 2 in a
locking manner, but not limited thereto. In addition, by the
sandwich arrangement manner of this embodiment, the
disposed positions and the number of electronic components
of the circuit board 3 and the additional circuit board 6 can
be more flexibly regulated. For example, when the space of
the circuit board 3 is not enough to place six capacitors 31,
perhaps only three capacitors 31 or four capacitors 31 can be
placed, and by setting the additional circuit board 6, the
other two capacitors 61 or three capacitors 61 can be moved
to the additional circuit board 6, so as to adjust or increase
the capacitors 61 on the branch loops. Consequently,
through the arrangement of the three-dimensional interlayer,
the horizontal outlet direction of the windings 22 can be
changed to the vertical and up-down outlet direction, so that
the overall volume of the EMI filter system 5 is reduced, and
the space utilization of the circuit board 3 and the additional
circuit board 6 is enhanced.

[0042] Please refer to FIG. 8. FIG. 8 is a schematic stereo
view showing the EMI filter system according to a seventh
embodiment of the present invention. The structures of the
choke 2 and the circuit board 3 of the EMI filter system 7 of
this embodiment are similar to above embodiments, that is,
the circuit board 3 includes at least three capacitors 31, the
choke 2 is mounted on the circuit board 3 and includes a
non-circular magnetic core 21 and at least three windings 22,
wherein the at least three windings 22 are wound on the
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non-circular magnetic core 21 and spaced apart with each
other, and a portion of each winding 22 passes through the
hollow portion 210 and is wound on the non-circular mag-
netic core 21. While in the embodiment, the number of the
at least three capacitors 31 is three, and one of the three
capacitors 31 is disposed on one side of the choke 2, and the
other two the three capacitors 31 are disposed on another
side of the choke 2. In other words, the three capacitors 31
are correspondingly disposed on the two opposite sides of
the choke 2, so as to sandwich the choke 2 between the three
capacitors 31, and to correspondingly connect to the second
outlet end 226 of the at least three windings 22. Conse-
quently, the number and the positions of the at least three
capacitors 31 are not limited to the above embodiment,
which can be changed according to the size of the circuit
board 3 and the practical requirements. However, the
arrangement requires the at least three capacitors 31 to be
disposed adjacent to the choke 2, so as to achieve the
efficiency of suppressing electromagnetic interference.
[0043] From the above descriptions, the present disclosure
provides an EMI filter system, which includes a non-circular
magnetic core and at least three windings, wherein the at
least three windings are wound on the non-circular magnetic
core and spaced apart with each other, and are connected to
at least three capacitors mounted on the circuit board. Since
the inner diameter of the non-circular magnetic core is
relatively large, the distance between the at least three
windings can be pulled further apart, the safety distance
between the windings is sufficient and the layout problem of
the conventional printed circuit board is also solved. More-
over, by arranging the at least three windings in series, the
inductance can be greatly increased, or by arranging the at
least three windings in parallel, the current can be shunted
to reduce loss. Consequently, through the shape of the
non-circular magnetic core of the choke and the winding
position of the at least three windings and their arrangement
in series or parallel, the number and position of the capaci-
tors disposed on the circuit board can be flexibly adjusted.
Consequently, the EMI filter system can achieve the efficacy
of increasing the space utilization rate of the circuit board,
suppressing the electromagnetic interference, reducing the
overall device volume, increasing inductance, or performing
current shunting and reducing loss.
[0044] While the disclosure has been described in terms of
what is presently considered to be the most practical and
preferred embodiments, it is to be understood that the
disclosure needs not be limited to the disclosed embodiment.

What is claimed is:

1. An EMI filter system, comprising:

a circuit board comprising at least three capacitors; and

a choke mounting on the circuit board and comprising:

a non-circular magnetic core; and
at least three windings wound on the non-circular
magnetic core,
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wherein the at least three capacitors are disposed adjacent
to the choke, and first outlet ends of the at least three
windings are respectively connected to the correspond-
ing at least three capacitors.

2. The EMI filter system according to claim 1, wherein the
non-circular magnetic core further comprises a hollow por-
tion, when the at least three windings are wound on the
non-circular magnetic core, a portion of each winding passes
through the hollow portion and is wound on the non-circular
magnetic core.

3. The EMI filter system according to claim 1, wherein the
non-circular magnetic core is an oval ring-shape magnetic
core.

4. The EMI filter system according to claim 1, wherein the
non-circular magnetic core comprises an oval ring-shape
main body and a U-shape extension part.

5. The EMI filter system according to claim 1, wherein
when the choke is mounted on the circuit board, the at least
three capacitors are disposed on a same side of the choke.

6. The EMI filter system according to claim 1, wherein
when the choke is mounted on the circuit board, the at least
three capacitors are disposed on two opposite sides of the
choke.

7. The EMI filter system according to claim 1, wherein the
at least three windings are arranged in series, in parallel, or
in series and parallel.

8. The EMI filter system according to claim 1, wherein the
EMI filter system further comprises an additional circuit
board, and the additional circuit board comprises at least one
capacitor for corresponding connecting to at least one sec-
ond outlet end of the at least three windings.

9. An EMI filter system, comprising:

a circuit board comprising at least three capacitors;

an additional circuit board comprising at least one capaci-

tor; and

a choke sandwiched between the circuit board and the

additional circuit board, and comprising:

a non-circular magnetic core; and

at least three windings wound on the non-circular
magnetic core,

wherein the at least three capacitors of the circuit board

and the at least one capacitor of the additional circuit
board are disposed adjacent to the choke, and first
outlet ends of the at least three windings are respec-
tively connected to the corresponding at least three
capacitors of the circuit board, and at least one second
outlet end of the at least three windings is connected to
the at least one capacitor of the additional circuit board.

10. The EMI filter system according to claim 9, wherein
when the choke is sandwiched between the circuit board and
the additional circuit board, a first side faces the circuit
board, and a second side faces the additional circuit board.
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