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(54) TRANSFORMER AND SHIELDING STRUCTURE

(57) A transformer and a shielding structure (5) are
provided. The transformer comprises a primary conduc-
tive unit (2), a secondary conductive unit (3), a core
assembly (4), and a shielding structure (5), wherein
the secondary conductive unit (3) is electromagnetically
coupled to the primary conductive unit (2). At least one
shielding portion (52) of the shielding structure (5) is
disposed between at least one main winding (21) of
the primary conductive unit (2) and the secondary con-
ductive unit (3). Arranging the bent shielding structure (5)
between the primary conductive unit (2) and the second-
ary conductive unit (3) forms a shield and reduce elec-
tromagnetic interference.
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Description

FIELD OF INVENTION

[0001] The present disclosure relates to a transformer
and a shielding structure, and more particularly to a
transformer and shielding structure of bobbin-less inter-
leaved type.

BACKGROUND OF INVENTION

[0002] During operation, a power supply’s high-fre-
quency switching action causes its transformer to pro-
duce multi-harmonic noise, resulting in electromagnetic
interference (EMI). To mitigate the conducted or radiated
EMI, it’s common practice to incorporate a shielding
copper foil (simply "shielding") between the transformer’s
primary and secondary sides. The shielding is then
grounded to effectively eliminate the unwanted noise.
[0003] However, for bobbin-less interleaved transfor-
mers, the secondary side typically employs copper
sheets to improve efficiency due to high-current output.
Nevertheless, wrapping the copper sheets with tape is
insufficient to meet the reinforced insulation distance
required by safety standards, making it difficult to connect
the shielding copper foil in parallel with the ground of the
primary side. As a result, the shielding copper foil con-
nected to the ground of the secondary side fails to provide
effective shielding performance.
[0004] As a result, it is necessary to provide a trans-
former and a shielding structure to solve the problems
existing in the conventional technologies, as described
above.

SUMMARY OF INVENTION

[0005] The object of the presentdisclosure is toprovide
a transformer and a shielding structure that can form a
shield to reduce electromagnetic interference by posi-
tioning the bent shielding structure between a primary
conductive unit and a secondary conductive unit.
[0006] According to the aforementioned object, a
transformer is provided. The transformer comprises: a
primary conductive unit comprising at least one main
winding; a secondary conductive unit disposed alter-
nately with the primary conductive unit; a core assembly
comprising a protrusion and an accommodating space,
wherein the main winding and the secondary conductive
unit are disposed in the accommodating space and
wound around the protrusion; and a shielding structure
comprising a plurality of bending portions and a plurality
of shielding portions, wherein two adjacent shielding
portions extend from two ends of a corresponding bend-
ing portion, respectively; at least one shielding portion of
the shielding structure is disposed between at least one
main winding of the primary conductive unit and the
secondary conductive unit.
[0007] According to an embodiment of the present

disclosure, the secondary conductive unit comprises
two metal sheets; at least one main winding of the primary
conductive unit is disposed between the two metal
sheets; at least one shielding portion of the shielding
structure is disposed between the corresponding main
winding and the corresponding metal sheet.
[0008] According to an embodiment of the present
disclosure, the secondary conductive unit comprises a
plurality of metal sheets; the plurality of main windings of
the primary conductive unit are disposed between the
metal sheets; the plurality of shielding portions of the
shielding structure are respectively disposed between
the corresponding main windings and the corresponding
metal sheets.
[0009] According to an embodiment of the present
disclosure, each metal sheet comprises a shoulder,
two extension portions and an opening; the two extension
portions are respectively connected to opposite sides of
the shoulder; the opening is formed between the two
extension portions; the two shielding portions are located
respectively on opposite sides of the opening.
[0010] According to an embodiment of the present
disclosure, the metal sheets are arranged alternately
so that the openings of two adjacent metal sheets are
oriented in opposite directions; the metal sheets with
openings oriented in a first direction are connected in
parallel; the metal sheets with openings oriented in a
second direction are connected in parallel; the first direc-
tion is opposite to the second direction.
[0011] According to an embodiment of the present
disclosure, at least one bending portion of the shielding
structure extends across the shoulder of the correspond-
ing metal sheet.
[0012] According to an embodiment of the present
disclosure, at least one bending portion of the shielding
structure extends across the corresponding main wind-
ing.
[0013] According to an embodiment of the present
disclosure, a projection area of the shielding portions
of the shielding structure, when projected onto the cor-
responding metal sheet, covers the two extension por-
tions of the metal sheet.
[0014] According to an embodiment of the present
disclosure, the plurality of bending portions of the shield-
ing structure are respectively located on a first side and a
second side of the openings of the metal sheets; the
bending portions located on the first side correspond to
the bending portions located on the second side.
[0015] According to an embodiment of the present
disclosure, the plurality of shielding portions located on
the first side correspond to the plurality of shielding por-
tions located on the second side.
[0016] According to the aforementioned object, a
shielding structure is provided. The shielding structure
is disposed in a transformer comprising a primary con-
ductive unit and a secondary conductive unit disposed
alternately with the primary conductive unit, wherein the
shielding structure comprises: a plurality of bending por-
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tions; and a plurality of shielding portions, wherein two
adjacent shielding portions respectively extend from two
ends of a corresponding bending portion; wherein at least
one shielding portion of the shielding structure is dis-
posed between at least one main winding of the primary
conductive unit and the secondary conductive unit.
[0017] According to an embodiment of the present
disclosure, the shielding structure comprises a starting
end and an ending end; the starting end and the ending
end are respectively electrically connected to an external
component.
[0018] According to an embodiment of the present
disclosure, the shielding structure is an elongated strip
formed by an insulating layer covering a conductive
sheet.
[0019] According to an embodiment of the present
disclosure, the shielding structure is an elongated strip
formed by a plurality of conductive wires arranged in
parallel.
[0020] According to an embodiment of the present
disclosure, the secondary conductive unit comprises at
least one metal sheet; the metal sheet comprises a
shoulder, two extension portions and an opening; the
two extension portions are respectively connected to
opposite sides of the shoulder; the opening is formed
between the two extension portions; a width of the shield-
ing structure is greater than or equal to a width of the
corresponding extension portion.
[0021] As described above, the present disclosure
arranges the shielding structure in a bent configuration
between the primary conductive unit and the secondary
conductive unit, thereby forming shielding between the
two conductive units to reduce electromagnetic interfer-
ence and prevent excessive induced voltage. It can en-
hance the stability and safety of the power supply system.
Furthermore, the shielding structure can be preas-
sembled with the metal sheets, thereby shortening the
manufacturing process.

DESCRIPTION OF DRAWINGS

[0022]

FIG. 1 is a schematic diagram of a transformer
according to an embodiment of the present disclo-
sure.

FIG. 2 is a schematic diagram of an exploded view of
FIG. 1.

FIG. 3 is a partial schematic diagram of the trans-
former of FIG. 1.

FIG. 4 is a cross-sectional view of FIG. 1.

FIG. 5 is a partial schematic diagram of a shielding
structure of the transformer of FIG. 1.

FIG. 6 is a schematic diagram of a shielding structure
of a transformer according to another embodiment of
the present disclosure.

FIG. 7 is a schematic diagram of a transformer
according to an embodiment of the present disclo-
sure.

FIG. 8 is a schematic diagram of an exploded view of
FIG. 7.

FIG. 9 is a partial schematic diagram of the trans-
former of FIG. 7.

FIG. 10 is a cross-sectional view of FIG. 7.

DETAILED DESCRIPTION OF PREFERRED EMBO-
DIMENTS

[0023] In order to make the above and other purposes,
features, and advantages of the present disclosure more
comprehensible, preferred embodiments of the present
disclosure will be described below in detail together with
the attached drawings. It should be noted that the draw-
ings are simplified schematic diagrams and therefore
only show the components and combination relation-
ships related to the present disclosure to provide a
clearer description of the basic structure or implementa-
tion method of the present disclosure, while the actual
components and layout may be more complicated. Ad-
ditionally, for the purpose of illustration, the components
shown in the drawings of the present disclosure are not
drawn to scale in terms of actual number, shape, or size.
The detailed proportions can be adjusted according to
design requirements.
[0024] Please refer to FIG. 1, a schematic diagram of a
transformer according to an embodiment of the present
disclosure is illustrated. The transformer comprises a
primary conductive unit 2, a secondary conductive unit
3, a core assembly 4 and a shielding structure 5. The
detailed structure, assembly relationship and operation
principle of each component will be described in detail
below.
[0025] Please refer to FIG. 1, FIG. 2, and FIG. 3,
wherein FIG. 2 illustrates a schematic diagram of an
exploded view of FIG. 1 and FIG. 3 illustrates a partial
schematic diagram of the transformer of FIG. 1. The
secondary conductive unit 3 is disposed alternately with
the primary conductive unit 2. Specifically, the primary
conductive unit 2 comprises a main winding 21, and the
secondary conductive unit 3 comprises two metal sheets
31 and 32. The main winding 21 of the primary conductive
unit 2 is arranged between the two metal sheets 31, 32
(the secondary conductive unit 3 and the primary con-
ductive unit 2 are arranged alternately). The core assem-
bly 4 has a protrusion 41 and an accommodating space
42 corresponding to the shape of the main winding 21 and
the two metal sheets 31, 32 to accommodate the main
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winding 21 and the two metal sheets 31, 32 (the main
winding 21 and the secondary conductive unit 3 are
arranged in the accommodating space 42). The main
winding 21 and the secondary conductive unit 3 are
wound around the protrusion 41 of the core assembly
4 (the protrusion 41 of the core assembly 4 passes
through the main winding 21 and the two metal sheets
31, 32).
[0026] In the embodiment, the main winding 21 is
formed by winding a conductive material. According to
actual needs, the conductive wire is spirally wound with a
specific number of turns, and a through hole is formed in
the center of the main winding 21. The two ends of the
conductive wire extend outward from the periphery of the
main winding 21, and the starting end and the ending end
of the conductive wire serve as pins (not shown). In
addition, the core assembly 4 is made of magnetic con-
ductive material, wherein the core assembly 4 comprises
a first iron core 43 and a second iron core 44, wherein the
first iron core 43 and the second iron core 44 are provided
with a protrusion 41, and the protrusion 41 is configured
to pass through the main winding 21 and the metal sheets
31, 32. The first iron core 43 and the second iron core 44
cover at least one portion of the primary conductive unit 2
and at least one portion of the secondary conductive unit
3 to form an electromagnetic circuit, so that the primary
conductive unit 2 and the secondary conductive unit 3 are
electromagnetically coupled.
[0027] Please refer to FIG. 3 and FIG. 4, wherein FIG. 4
illustrates a cross-sectional view of FIG. 1. The shielding
structure 5 comprises a plurality of bending portions 51
and a plurality of shielding portions 52. Two adjacent
shielding portions 52 respectively extend from two ends
of a corresponding bending portion 51 in the same direc-
tion. The shielding portion 52 of the shielding structure 5
is disposed between the main winding 21 of the primary
conductive unit 2 and the secondary conductive unit 3.
Specifically, two adjacent shielding portions 52 of the
shielding structure 5 are respectively attached to oppo-
site sides of the main winding 21, so that the two adjacent
shielding portions 52 are respectively located between
the main winding 21 and the corresponding metal sheets
31, 32. Furthermore, the shielding structure 5 further
comprises a starting end 54 and an ending end 55.
The starting end 54 and the ending end 55 are respec-
tively connected to two pins to be electrically connected
to an external component, such as a circuit board (not
shown).
[0028] In the embodiment, as shown in FIG. 2, the
starting end 54 and the ending end 55 of the shielding
structure 5 respectively correspond to a first segment D1
and a second segment D2 of a U-shaped metal sheet 31.
The first segment D1 and the second segment D2 of the
U-shaped metal sheet 31 are fitted to the shielding por-
tions 52. The shielding structure 5 extends from the
starting end 54 in a first direction (upward) and passes
through a gap between the first segment D1 of the metal
sheet 31 and the main winding 21. The shielding structure

5 is bent at one end of the main winding 21 and then
extends in a second direction (downward) and passes
through a gap between the main winding 21 and the first
section D1 of the metal sheet 32. The shielding structure
5 is bent at one end of the first section D1 of the metal
sheet 32 and extends along the first direction. The shield-
ing structure 5 then extends by a U-shaped shielding
portion 53 and wraps around the second section D2 of the
metal sheet 32 and extends along the second direction.
The shielding structure 5 is bent at one end of the second
section D2 of the metal sheet 32 and extends along the
first direction to pass through a gap between the second
section D2 of the metal sheet 32 and the main winding 21.
The shielding structure 5 is bent at one end of the main
winding 21 and then extends along the second direction
to pass through a gap between the main winding 21 and
the second section D2 of the metal sheet 31. Finally, the
shielding structure 5 extends to the ending end 55.
[0029] Please refer to FIG. 5, a partial schematic dia-
gram of a shielding structure of the transformer of FIG. 1
is illustrated. In the embodiment, the shielding structure 5
is an elongated strip formed by a plurality of conductive
wires arranged in parallel, and then the shielding struc-
ture 5 is bent to form the bending portions 51 and the
shielding portions 52, but there may be other implemen-
tations, for example, the shielding structure 5 is an elon-
gated strip formed by an insulating layer covering a
conductive sheet. It should be noted that the shielding
structure 5 of the present disclosure can be pre-pro-
cessed and combined with the metal sheets 31, 32,
and then inserted into the core assembly 4, which can
effectively shorten the process.
[0030] As shown in FIG. 2, in the embodiment, the two
metal sheets 31, 32 are, for example, U-shaped. When
the first iron core 43 and the second iron core 44 are
assembled, both ends of the metal sheets 31, 32 are
exposed outside the core assembly 4, and both ends of
the two metal sheets 31, 32 are used to be electrically
connected to a circuit board or an external component
(not shown). Specifically, each metal sheet 31, 32 com-
prises a shoulder A, two extension portions B, and an
opening C, wherein the two extension portions B are
respectively connected to opposite sides of the shoulder
A, the opening C is formed between the two extension
portions B, and the two shielding portions 52 are respec-
tively located on opposite sides of the opening C.
[0031] Please refer to FIG. 6, a schematic diagram of a
shielding structure of a transformer according to another
embodiment of the present disclosure is illustrated. The
shielding structure 5 of the present disclosure further
comprises an U-shaped shielding portion 53 connected
between the two shielding portions 52, and the U-shaped
shielding portion 53 is away from the bending portion 51,
wherein the U-shaped shielding portion 53 can cover the
shoulder A of the metal sheet 32, and a width of the U-
shaped shielding portion 53 is more than half of a width of
the shoulder A of the metal sheet 32. The two shielding
portions 52 are capable of covering the two extension
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portions B of the metal sheet 32, and a width of the
shielding portion 52 is more than half of a width of the
extension portion B of the metal sheet 32, so that a
projection area of the shielding portions 52 and the U-
shaped shielding portion 53 of the shielding structure 5,
when projected onto the corresponding metal sheet 32,
at least covers the two extension portions B and the
shoulder A of the metal sheet 32. Preferably, the widths
of the shielding portion 52 and the U-shaped shielding
portion 53 of the shielding structure 5 are greater than or
equal to the widths of the extension portion B and the
shoulder A of the metal sheet 32, thereby increasing the
shielded area of the metal sheet 32 to improve the
shielding effect of the shielding structure 5.
[0032] Moreover, the two bending portions 51 of the
shielding structure 5 are respectively located at a first
side and a second side of the opening C of the corre-
sponding metal sheet 32, and the bending portion 51
located at the first side corresponds to the bending por-
tion 51 located at the second side.
[0033] Please refer to FIG. 7 and FIG. 8, wherein FIG. 7
illustrates a schematic diagram of a transformer accord-
ing to an embodiment of the present disclosure and FIG.
8 illustrates a schematic diagram of an exploded view of
FIG. 7. The secondary conductive unit 3 of the present
disclosure comprises a plurality of metal sheets 31, 32,
33, 34. The plurality of main windings 21, 22, 23 of the
primary conductive unit 2 of the present disclosure are
disposed between the plurality of metal sheets 31, 32, 33,
34.
[0034] Please refer to FIG. 8, FIG. 9, and FIG. 10,
wherein FIG. 9 illustrates a partial schematic diagram
of the transformer of FIG. 7 and FIG. 10 illustrates a
cross-sectional view of FIG. 7. The plurality of shielding
portions 52 of the shielding structure 5 of the present
disclosure are respectively arranged between the corre-
sponding main windings 21, 22, 23 and the correspond-
ing metal sheets 31, 32, 33, 34. The plurality of bending
portions 51 of the shielding structure 5extends across the
corresponding main windings 21, 22, 23 and across the
shoulders A of the corresponding metal sheets 32, 34.
The plurality of metal sheets 31, 32, 33, 34 are disposed
alternately so that the openings C of two adjacent metal
sheets 31, 32, 33, 34 are in opposite directions. The
plurality of metal sheets 32, 34 with the openings C facing
upward are connected in parallel, and the plurality of
metal sheets 31, 33 with the openings C facing downward
are connected in parallel.
[0035] In the embodiment, as shown in FIG. 8, the
starting end 54 and the ending end 55 of the shielding
structure 5 respectively correspond to a first section D1
and a second section D2 of the U-shaped metal sheet 31.
The first section D1 and the second section D2 of the U-
shaped metal sheet 31 are fitted to the shielding portions
52. The shielding structure 5 extends from the starting
end 54 in a first direction (upward) and passes through a
gap between the first section D1 of the metal sheet 31 and
the main winding 21. The shielding structure 5 is bent at

one end of the main winding 21 and then extends in the
second direction (downward) to pass through a gap
between the main winding 21 and the first section D1
of the metal sheet 32. The shielding structure 5 is bent at
one end of the first section D1 of the metal sheet 32 and
extends along the first direction, wherein the shielding
structure 5 is wound around the main windings 22, 23 in
the same manner as the main winding 21 and will not be
described in detail herein. The shielding structure 5 then
extends by the U-shaped shielding portion 53 and wraps
around the second section D2 of the metal sheet 34 and
extends along the second direction. The shielding struc-
ture 5 is bent at one end of the second section D2 of the
metal sheet 34 and extends along the first direction to
pass through a gap between the second section D2 of the
metal sheet 34 and the main winding 23. The shielding
structure 5 is bent at one end of the main winding 23 and
then extends in the second direction to pass through the
gap between the main winding 23 and the second section
D2 of the metal sheet 33. The subsequent winding steps
are performed in the same manner, and finally, the shield-
ing structure 5 extends to the terminal end 55.
[0036] According to the above structure, the shielding
structure 5 located between the primary conductive unit 2
and the secondary conductive unit 3 can form a shield
between the main windings 21, 22, 23 and the metal
sheets 31, 32, 33, 34 in the transformer to reduce elec-
tromagnetic interference. For example, in a transformer
without the shielding structure 5, the EMI is ‑0.46dB, and
in a transformer with the shielding structure 5, the EMI is
reduced to - 3.18dB. Therefore, the shielding structure 5
of the present disclosure can effectively reduce the im-
pact of EMI.
[0037] As described above, the present disclosure
arranges the shielding structure 5 in a bent configuration
between the primary conductive unit 2 and the secondary
conductive unit 3, thereby forming shielding between the
two conductive units to reduce electromagnetic interfer-
ence and prevent excessive induced voltage. It can en-
hance the stability and safety of the power supply system.
Furthermore, the shielding structure 5 can be preas-
sembled with the metal sheets 31, 32, thereby shortening
the manufacturing process.
[0038] While the present disclosure has been dis-
closed with reference to specific embodiments, it is not
intended to be limited thereto. Various modifications and
alterations may be made by those skilled in the art without
departing from the spirit and scope of the invention.
Therefore, the scope of protection of the present disclo-
sure shall be defined by the appended claims.

Claims

1. A transformer,characterized in that the transformer
comprising:

a primary conductive unit (2) comprising at least
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one main winding (21);
a secondary conductive unit (3) disposed alter-
nately with the primary conductive unit (2);
a core assembly (4) comprising a protrusion (41)
and an accommodating space (42), wherein the
main winding (21) and the secondary conduc-
tive unit (3) are disposed in the accommodating
space (42) and wound around the protrusion
(41); and
a shielding structure (5) comprising a plurality of
bending portions (51) and a plurality of shielding
portions (52), wherein two adjacent shielding
portions (52) respectively extend from two ends
of a corresponding bending portion (51); at least
one shielding portion (52) of the shielding struc-
ture (5) is disposed between at least one main
winding (21) of the primary conductive unit (2)
and the secondary conductive unit (3).

2. The transformer according to claim 1,characterized
in that the secondary conductive unit (3) comprises
two metal sheets (31, 32); at least one main winding
(21) of the primary conductive unit (2) is disposed
between the two metal sheets (31, 32); at least one
shielding portion (52) of the shielding structure (5) is
disposed between the corresponding main winding
(21) and the corresponding metal sheet (31, 32).

3. The transformer according to claim 1,characterized
in that the secondary conductive unit (3) comprises
a plurality of metal sheets (31, 32); the plurality of
main windings (21, 22) of the primary conductive unit
(2) are disposed between the metal sheets (31, 32);
the plurality of shielding portions (52) of the shielding
structure (5) are respectively disposed between the
corresponding main windings (21, 22) and the cor-
responding metal sheets (31, 32).

4. The transformer according to claim 3,characterized
in that each metal sheet (31, 32) comprises a
shoulder (A), two extension portions (B) and an
opening (C); the two extension portions (B) are re-
spectively connected to opposite sides of the
shoulder (A); the opening (C) is formed between
the two extension portions (B); the two shielding
portions (52) are respectively located on opposite
sides of the opening (C).

5. The transformer according to claim 4,characterized
in that the metal sheets (31, 32) are arranged alter-
nately so that the openings (C) of two adjacent metal
sheets (31, 32) are oriented in opposite directions;
the metal sheets (31, 32) with openings (C) oriented
in a first direction are connected in parallel; the metal
sheets (31, 32) with openings (C) oriented in a sec-
ond direction are connected in parallel; the first di-
rection is opposite to the second direction.

6. The transformer according to claim 4,characterized
in that at least one bending portion (51) of the
shielding structure (5) extends across the shoulder
(A) of the corresponding metal sheet (31, 32).

7. The transformer according to claim 4,characterized
in that at least one bending portion (51) of the
shielding structure (5) extends across the corre-
sponding main winding (21).

8. The transformer according to claim 4,characterized
in thata projection area of the shielding portions (52)
of the shielding structure (5), when projected onto
the corresponding metal sheet (31, 32), covers the
two extension portions (B) of the metal sheet (31,
32).

9. The transformer according to claim 4,characterized
in that the plurality of bending portions (51) of the
shielding structure (5) are respectively located on a
first side and a second side of the openings (C) of the
metal sheets (31, 32); the bending portions (51)
located on the first side correspond to the bending
portions (51) located on the second side.

10. The transformer according to claim 9,characterized
in that the plurality of shielding portions (52) located
on the first side correspond to the plurality of shield-
ing portions (52) located on the second side.

11. A shielding structure disposed in a transformer, the
transformer comprising a primary conductive unit (2)
and a secondary conductive unit (3) disposed alter-
nately with the primary conductive unit (2), charac-
terized in that the shielding structure (5) comprising:

a plurality of bending portions (51); and
a plurality of shielding portions (52), wherein two
adjacent shielding portions (52) respectively ex-
tend from two ends of a corresponding bending
portion (51);
wherein at least one shielding portion (52) of the
shielding structure (5) is disposed between at
least one main winding (21) of the primary con-
ductive unit (2) and the secondary conductive
unit (3).

12. The shielding structure according to claim 11, char-
acterized in that the shielding structure (5) com-
prises a starting end (54) and an ending end (55); the
starting end (54) and the ending end (55) are re-
spectively electrically connected to an external com-
ponent.

13. The shielding structure according to claim 11, char-
acterized in that the shielding structure (5) is an
elongated strip formed by an insulating layer cover-
ing a conductive sheet.
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14. The shielding structure according to claim 11, char-
acterized in that the shielding structure (5) is an
elongated strip formed by a plurality of conductive
wires arranged in parallel.

15. The shielding structure according to claim 11, char-
acterized in that the secondary conductive unit (3)
comprises at least one metal sheet (31, 32); the
metal sheet (31, 32) comprises a shoulder (A), two
extension portions (B) and an opening (C); the two
extension portions (B) are respectively connected to
opposite sides of the shoulder (A); the opening (C) is
formed between the two extension portions (B); a
width of the shielding structure (5) is greater than or
equal to a width of the corresponding extension
portion (B).
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