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TI TLE GF | NVENTI O\ TRANSFCRMVER MCDULE

CROSS- REFERENCE TO RELATED APPLI CATI ON

[0001] This application clains the benefit of priority to Korean
Patent Application No. 10-2024-0024597, filed in the Korean
Intell ectual Property Cfice on February 20, 2024, the entire

contents of which are incorporated herein by reference.

TECHN CAL FI ELD

[0002] The present disclosure relates to a transfornmer nodul e,
and nore particularly, relates to a transformer nodule for
reduci ng noise generated in an SMPS and decreasing parasitic

capaci t ance.

BACKGROUND

[0003] In order to inplenment stable operation of an electronic
product by inproving the quality of power supplied to the
electronic product, a filter for removing or mnimzing
el ectromagnetic interference (EM) noi se have becone i ncreasi ngly
i mportant.

[0004] In particular, in the nobility sector, a hybrid vehicle
(HEV), a plug-in hybrid vehicle (PHEV), an electric vehicle (EV),
and a fuel cell vehicle (FCEV) have attracted attention as
environnental |y friendly vehicles of the future that will replace

vehi cl es powered by fossil fuels.
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[0005] Various types of power conversion devices are used in
relation to electric vehicles that are being actively
comrerci al i zed. For exanple, an on-board charger (OBC for
charging a high-voltage battery fromthe outside nay be used. In
another exanple, a Ilowvoltage DGCDC converter (LDC) for
converting power from a high-voltage battery to a |owvoltage
battery (e.g., a 12V lowvoltage battery) nay be used.

[0006] H ectronagnetic interference noise nmay be generated,

mai ntai ned, and anplified in the process of charging the high-
vol tage battery fromthe outside or in the process of converting
t he power fromthe hi gh-voltage battery to the | owvol tage battery,
and the electromagnetic interference noise may affect the
transm ssion and supply of the power and nay cause a nal function
of a load that receives the power (e.g., headlights, wpers, an
ECQU, and the like that are driven by power supplied froma |ow
vol tage battery).

[0007] Meanwhile, inrelation to the structure of a transforner,

the area where the primary coil is wound and the area where the
secondary coil is wound nay partially overlap each other to
decrease parasitic capacitance and reduce noi se when each of the
primary coil and the secondary coil forns a wound shape. Dependi ng
on the above-described structure, the space occupied by the
transformer nay be decreased, and thus the transforner may be
nmade conpact. However, despite the structure described above

there is a demand for a transforner capabl e of inpl enenting stabl e
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wi nding of the primary coil and the secondary coil and hi gh power
conversion efficiency.
[0008] In addition, efforts for naking a transformer nodule
conpact and m ni mzing the area occupi ed by the transforner nodul e
when the transformer nodule is nmounted on a substrate are being
nmade.

[ PATENT DOCUMENT]
[0009] (Patent Document 1) Korean Patent No. 10-2359297
(February 08, 2022)

SUMVARY
[0010] The present disclosure has been nmade to sol ve the above-
menti oned problens occurring in the prior art while advantages
achieved by the prior art are nmaintained intact.
[0011] An aspect of the present disclosure provides a conpact
transformer nodule for decreasing parasitic capacitance and
m ni m zi ng noi se.
[0012] The technical problens to be solved by the present
disclosure are not limted to the aforenentioned problens, and
any ot her technical problens not nmentioned herein will be clearly
under stood fromthe fol | owi ng description by those skilled in the
art to which the present disclosure pertains.
[0013] According to an aspect of the present disclosure, a
transformer nodul e includes a first bobbin unit around which a

primary coil is wound and a second bobbin unit around which a
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secondary coil is wound and that acconmmodates at |east a portion
of the first bobbin unit.

[0014] The first bobbin unit may include a first w nding part
on which the primary coil is wound around a portion of an outer
peri pheral surface of the first winding part, and the second
bobbin unit may include a second winding part on which the
secondary coil is wound around a portion of an outer peripheral
surface of the second wi nding part. The outer peripheral surface
of the first winding part may correspond to an inner peri pheral
surface of the second winding part and may be covered by the
second wi ndi ng part.

[0015] The first winding part may include a first w nding area
where the primary coil is directly wound around an outer
peri pheral surface of the first wnding area, a first side plate
forned at one end of the first winding area to protrude outward
fromthe outer peripheral surface of the first winding area, a
second side plate formed at an opposite end of the first w nding
area to protrude outward fromthe outer peripheral surface of the
first winding area, the second side plate being configured to
face the first side plate, and at least one first w nding area
partition unit that is forned between the first side plate and
the second side plate and that protrudes outward fromthe outer
peri pheral surface of the first w nding area.

[0016] The second wi nding part nmay i ncl ude a second wi ndi ng area

where the secondary coil is directly wound around an outer
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peri pheral surface of the second winding area, athird side plate
forned at one end of the second wi nding area to protrude outward
fromthe outer peripheral surface of the second winding area, a
fourth side plate formed at an opposite end of the second w ndi ng
area to protrude outward fromthe outer peripheral surface of the
second winding area, the fourth side plate being configured to
face the third side plate, and at |east one second w nding area
partition unit that is forned between the third side plate and
the fourth side plate and that protrudes outward fromthe outer
peri pheral surface of the second wi nding area, and the at | east
one first winding area partition unit and the at | east one second
winding area partition unit nay be forned at the same position
in a longitudinal direction.

[0017] Each of the at least one first winding area partition
unit and the at |east second winding area partition unit may be
fornmed in the sane nunber, n. Each of the primary coil and
secondary coil nmay be wound to form(n+1) channel s by the at | east
one first winding area partition unit and the at | east one second
wi nding area partition unit (n being an integer of 1 or nore).
[0018] A second side plate outer surface of the second side
plate and a fourth side plate inner surface of the fourth side
pl ate may nake surface-to-surface contact with each other, and a
first side plate outer surface of the first side plate and a third
side plate outer surface of the third side plate nay be arranged

on the sane plane by the surface contact between the second side
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plate outer surface and the fourth side plate inner surface.
[0019] The first bobbin wunit may further include a first
extension part that extends outward from one end of the first
winding part by a certain length, and the first extension prat
may include a first step portion that extends in a |ongitudina
direction froma first side plate formed at one end of a first
wi nding area of the first winding part and a second step portion
that protrudes outward fromthe first step portion in a wdth
direction and forns a step of a first thickness with the first
step portion.

[0020] The second bobbin unit may further include a second
extension part that extends outward from one end of the second
wi nding part by a certain length, and the second extension part
may include a first fixing portion that extends in the
| ongi tudinal direction froma third side plate formed at one end
of a second wi nding area of the second w nding part and a second
fixing portion that protrudes inward fromthe first fixing portion
in the width direction and protrudes downward from an upper
surface of the first fixing portion by a second t hickness.

[0021] The first thickness forned by the first step portion and
the second step portion and the second thickness of the second
fixing portion may correspond to each other to guide insertion
of the first winding part into the second w nding part, and the
first bobbin unit may be located in a correct position wth

respect to the second bobbin unit.
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[0022] The first bobbin unit may further include afirst termnal

portion that protrudes from one end of a first extension part

that extends outward fromone end of the first winding part by a
certain length, the second bobbin unit nmay further include a
second termnal portion that protrudes fromone end of a second
extension part that extends outward from one end of the second
wi nding part by a certain length, and the first termnal portion
and the second termnal portion may be spaced apart from each
ot her.

[0023] The first bobbin unit may further include a first term nal

portion that protrudes from one end of a first extension part

that extends outward fromone end of the first winding part by a
certain length, the second bobbin unit nmay further include a
second termnal portion that protrudes fromone end of a second
extension part that extends outward from one end of the second
wi nding part by a certain length, and the first termnal portion
and a one-side second termnal portion of the second term nal

portion nay be arranged on the sane I|ine.

[0024] The first bobbin unit may further include a first

extension part that extends outward from one end of the first

wi nding part by a certain |length, and the second bobbin unit may
further include a second extension par that extends outward from
one end of the second winding part by a certain length. The first

extension part may include a side protruding portion that

protrudes outward in a width direction, and the second extension
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part may i nclude a side receiving portion that is recessed outward
in the width direction and that has a shape corresponding to a
shape of the side protruding portion. The side protrudi ng portion
may be accommodated in the side receiving portion to guide
insertion of the first wnding part into the second wi ndi ng part,
and the first bobbin unit nay be located in a correct position
with respect to the second bobbin unit.

[0025] The first bobbin unit may further include afirst termnal
portion including a plurality of first termnals that protrude
fromone end of a first extension part that extends outward from
one end of the first winding part by a certain length. The second
bobbin wunit may further include a second termnal portion
including a plurality of second termnals that protrude fromone
end of a second extension part that extends outward from one end
of the second winding part by a certain length. Each of the
plurality of first terminals and the plurality of second termnals
may extend in a longitudinal direction or a width direction.
[0026] The transformer nodule nay further include a cap unit
that covers at least a portion of the first bobbin unit and at
| east a portion of the second bobbin unit, and the cap unit may
cover at least a portion of the outer peripheral surface of the
first wnding part and at | east a portion of the outer peripheral
surface of the second w nding part.

[0027] The cap unit may include a cap unit upper-surface portion

that covers an upper portion of the second winding part, a pair
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of cap unit side portions that cover opposite ends of the first
wi ndi ng part and the second wi ndi ng part, and a pair of cap fixing
portions that extend inward from the pair of cap unit side
portions toward the first bobbin unit and the second bobbin unit
in a longitudinal direction.

[0028] The transforner nodule may further include a core unit
including a core center portion that penetrates the first bobbin
unit and the second bobbin unit, and a core side portion that is
spaced apart fromthe core center portion and that covers at | east
a portion of an outside of the first bobbin unit and at |east a
portion of an outside of the second bobbin unit.

[0029] The transformer nodul e may further include a bendi ng unit
that surrounds at |east a portion of an outer surface of the core

unit.

BRI EF DESCRI PTI ON G- THE DRAW NGS

[0030] The above and other objects, features and advant ages of
the present disclosure will be nore apparent fromthe follow ng
detail ed description taken in conjunction with the acconpanyi ng
dr aw ngs:

[0031]] FIG 1 is a perspective view of a transforner nodule
according to a disclosed enbodi ment of the present disclosure;
[0032] FIG 2 is a perspective view of the transformer nodul e
excluding a cap unit according to the disclosed enbodi nent of the

present di scl osure;
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[0033] FIG 3 is an expl oded perspective view of the transforner
nodul e according to the disclosed enbodi ment of the present
di scl osure;

[0034] FIG 4 is a view for explaining a first bobbin unit
whi ch is a conponent of the transformer nodul e, according to the
di scl osed enbodi nent of the present disclosure;

[0035] FIG 5 is a view for explaining a second bobbin unit
whi ch is a conponent of the transformer nodul e, according to the
di scl osed enbodi nent of the present disclosure;

[0036] FIG 6 is a view for explaining a relationship between
the first bobbin unit and the second bobbin wunit in the
transformer nodul e according to the disclosed enbodi nent of the
present di scl osure;

[0037] FIG 7 is a perspective view of a transforner nodule
according to anot her enbodi nent of the present disclosure;

[0038] FIG 8 is an expl oded perspective view of the transforner
nodul e accordi ng to t he ot her enbodi ment of the present discl osure;
[0039] FIG 9 is a perspective view of a transforner nodule
according to anot her enbodi nent of the present disclosure; and
[0040] FIG 10 is an expl oded perspective viewof the transforner

nodul e accordi ng to the ot her enbodi ment of the present disclosure.

DETAI LED DESCRI PTI ON

[0041] The above and ot her aspects, features, and advantages of

the present disclosure will beconme apparent from the follow ng

10
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description of enbodinents given in conjunction wth the
acconpanyi ng draw ngs. However, the present disclosure is not
limted to the enbodi nents di scl osed herei n and nay be i npl enent ed
in various different forns. Herein, the enbodi nents are provi ded
to provide conplete disclosure of the present disclosure and to
provi de t hor ough under st andi ng of the present disclosure to those
skilled in the art to which the present disclosure pertains, and
t he scope of the present disclosure should be limted only by the
acconpanyi ng cl ai ns and equi val ents t hereof.

[0042] It will be understood that, although the terns first,
second, etc. nay be used herein to describe various conponents,
t hese conponents should not be imted by these terns. These terns
are only used to distingui sh one conponent fromanother conponent.
Thus, a first conponent mnentioned bel ow coul d be terned a second
conmponent w thout departing from the spirit of the present
di scl osure.

[0043] Through the specification, identical reference nunerals
refer to identical conponents.

[0044] The features of various enbodinments of the present
di sclosure can be partially or entirely coupled to or conbi ned
wi th each other and can be i nterl ocked and operated in technically
various ways as can be fully understood by those skilled in the
art, and the enbodi nents can be carried out independently of or
I n association w th each other

[0045] Meanwhile, the potential effects that nay be expected by

11
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the technical features of the present disclosure that are not
specifically nentioned in the specification of the present
di scl osure are treated as being described in this specification

and this enbodinent is provided to nore fully describe the present
di sclosure for those skilled in the art. Thus, the contents
illustrated in the drawings nmay be exaggerated conpared to the
actual inplenentation of the present disclosure, and detailed
descriptions of conponents determned to unnecessarily nake
subj ect matters of the present disclosure obscure will be omtted
or briefly described.

[0046] Hereinafter, disclosed enbodinments of the present
disclosure will be described in detail with reference to the
acconpanyi ng draw ngs.

[0047] FIG 1 is a perspective view of a transforner nodule 1
according to a disclosed enbodi nent of the present disclosure,

and FIG 2 is a perspective view of the transforner nodule
excluding a cap unit according to the disclosed enbodi nent of the
present di scl osure.

[0048] Referring to FIGS. 1 and 2, the transforner nodule 1
according to the disclosed enbodi nent of the present disclosure
may i nclude a first bobbin unit 100 and a second bobbin unit 200.

In addition, the transforner nodule 1 according to the discl osed
enbodi nent of the present disclosure may include a coil unit (not
illustrated) and a core unit 300.

[0049] The first bobbin unit 100 nay be a conponent around whi ch

12
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aprimary coil is wound. In nore detail, the primary coil of the
coil unit may be wound around an outer peripheral surface of at
|l east a portion of the first bobbin unit 100. As current flows
through the prinmary coil, nagnetic flux nay be generated, and an
i nduced el ectronotive force nmay be generat ed.

[0050] The second bobbin unit 200 nmay be a conponent around
whi ch a secondary coil is wound. In nore detail, the secondary
coil of the coil unit may be wound around an outer periphera
surface of at least a portion of the second bobbin unit 200. As
current flows through the secondary coil, nmagnetic flux may be
generated, and an induced el ectronotive force may be generat ed.
The second bobbin unit 200 may accommobdate at | east a portion of
the first bobbin unit 100. As the second bobbin unit 200
accomodat es the at | east a portion of the first bobbin unit 100,
the prinmary coil wound around the outer peripheral surface of the
at least a portion of the first bobbin unit 100 nay be nore safely
protected froman external environnent, and the area around whi ch
the primary coil is wound and the area around whi ch the secondary
coil is wound may at l|east partially overlap each other.
Accordingly, the magnitude of parasitic capacitance generated in
a power conversion process nay be decreased, and noise (that is,
EM noi se) nay be m ni m zed.

[0051] Although the coil unit is not clearly illustrated in the
dr awi ngs acconpani ed to descri be the transforner nodul e accordi ng

to the present disclosure, the coil unit nay be wound around a

13
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first winding area 111 (refer to FIGS. 2 to 4) of a first w nding
part 110 (refer to FIGS. 2 to 4) and a second wi nding area 211
(refer to FIGS. 3 and 4) of a second winding part 210 (refer to
FIGS. 3 and 4). The coil unit may include the prinmary coil and
t he secondary coil. The primary coil may be wound around the first
wi nding area 111, and the secondary coil nay be wound around the
second wi ndi ng area 211.

[0052] The core unit 300 may serve to absorb and/ or formmagnetic
flux generated fromthe above-described coil unit and transfer a
voltage generated in the primary coil to the secondary coil. The
core unit 300 may serve as a passage that coverts power in the
primary coil into power in the secondary coil

[0053] Hereinafter, detailed conponents of the transforner
nmodule 1 according to the disclosed enbodi nent of the present
di sclosure will be described in nore detail.

[0054] FIG 3 is an expl oded perspective view of the transforner
nmodule 1 according to the disclosed enbodi nent of the present
disclosure, FIG 4 is a viewfor explaining the first bobbin unit
100, which is a conponent of the transformer nodule 1, according
to the disclosed enbodi ment of the present disclosure, and Fl G
5is a view for explaining the second bobbin unit 200, which is
a conponent of the transformer nodule 1, according to the
di scl osed enbodi nent of the present disclosure.

[0055] Referring to FIGS. 1 to 5, the first bobbin unit 100,

whi ch is a conponent of the transformer nodul e 1 according to the

14
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di scl osed enbodi ment of the present disclosure, nay include the
first winding part 110. The first winding part 110 may be an area
around which the primary coil is wound in the first bobbin unit
100. That is, the prinmary coil may be wound around a portion of
an outer peripheral surface of the first winding part 110.
Accordingly, the wound primary coil may generate magnetic fl ux
to generate an induced el ectronotive force.

[0056] The second bobbin unit 200, which is a conponent of the
transformer nodul e 1 according to the disclosed enbodi ment of the
present disclosure, nmay include the second w nding part 210. The
second wi nding part 210 may be an area around whi ch t he secondary
coil is wound in the second bobbin unit 200. That is, the
secondary coil may be wound around a portion of an outer
peri pheral surface of the second w nding part 210. Accordingly,
t he wound secondary coil may generate nagnetic flux to generate
an i nduced el ectronotive force or may transfer transferred power
to a | oad.

[0057] Meanwhile, the outer peripheral surface of the first
wi nding part 110 may correspond to the inner peripheral surface
of the second w nding part 210. The outer peripheral surface of
the first winding part 110 nay be covered by the second w ndi ng
part 210. For exanple, the size of the outer width wi on the
first wnding part side, which represents the outer periphera
surface of the first winding part 110, nay correspond to the inner

width w2 on the second wi nding part side, which represents the

15
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i nner peripheral surface of the second wi nding part 210. In nore
detail, the outer width wi on the first winding part side nay be
less than or equal to the inner wdth w2 on the second w ndi ng
part side. Accordingly, the outer peripheral surface of the first
winding part 110 may be entirely covered by the second w nding
part 210. Thus, the primary coil wound around the first w nding
part 110 may be nore safely protected froman external environnent,
and a decrease in parasitic capacitance and mni mzation of noi se
may be achi eved.

[0058] Hereinafter, detailed conponents of the first w nding
part 110 will be described in nore detail.

[0059] In the first bobbin unit 100 of the transformer nodule 1
according to the disclosed enbodi nent of the present disclosure,
the first winding part 110 may i nclude the first w nding area 111.
The first winding area 111 nmay be an area where the prinary coil
is directly wound around the outer peripheral surface thereof.
The first winding area 111 nmay include at | east one channel first
wi nding area 11la, 111b, 111c, and 111d. For exanple, the first
wi nding area 111 may include the first channel first w nding area
111a, the second channel first winding area 111b, the third
channel first winding area 111c, and the fourth channel first
wi ndi ng area 111d, and the channel first w nding areas 111a, 111b,
111c, and 111d may forma plurality of channels in correspondence
with the second wi nding area 211 to be described bel ow

[0060] The first winding part 110 may i nclude a first side plate

16
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112. The first side plate 112 may be forned at one end of the
first winding area 111 to protrude outward from the outer
peri pheral surface of the first winding area 111. The first side
plate 112 nay have a wi dth and/or a height greater than the w dth
(e.g., a length parallel to the y-axis) and/or or the height
(e.g., alength parallel to the z-axis) of the first w nding area
111. The first side plate 112 may prevent the prinary coil wound
around the first winding area 111 from passing over the first
side plate 112 and departing fromthe first winding part 110 to
one si de.

[0061] The first winding part 110 nmay include a second side
plate 113. The second side plate 113 may be formed at an opposite
end of the first winding area 111 to protrude outward fromthe
outer peripheral surface of the first wi nding area 111. The second
side plate 113 nay have a width and/or a height greater than the
width (e.g., alength parallel tothe y-axis) and/or or the hei ght
(e.g., alength parallel to the z-axis) of the first w nding area
111. The second side plate 113 nay be formed to face the first
side plate 112 in the longitudinal direction (e.g., a direction
parallel to the x-axis). The second side plate 113 nay prevent
the primary coil wound around the first winding area 11 from
passi ng over the second side plate 113 and departing from the
first winding part 110 to the opposite side.

[0062] The first winding part 110 nmay include at | east one first

wi nding area partition unit 114 formed on the first w nding area

17
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111. Innore detail, the at | east one first winding area partition
unit 114 nay be fornmed between the first side plate 112 and the
second side plate 113 and nay protrude outward from the outer
peri pheral surface of the first winding area 111. As illustrated
in FIGS. 3 and 4, the first winding area partition unit 114 nmay
include three first wnding area partition units 114a, 114b, and
114c, and due to the first winding area partition units 114a,
114b, and 114c, the first winding area 111 may include the first
channel first winding area 11l1a having a first length dll, the
second channel first w nding area 111b havi ng a second | ength d12,
the third channel first wi nding area 111c having a third |l ength
d13, and the fourth channel first winding area 111d having a
fourth length d14. That is, depending on the nunber of first
wi nding area partition units 114, the channel first w nding areas
111a, 111b, 111c, and 111d one nore than the nunber of first
wi nding area partition units 114 nay be forned.

[0063] Hereinafter, detailed conponents of the second wi nding
part 210 will be described in nore detail.

[0064] In the second bobbin unit 200 of the transforner nodul e
1 according to the di scl osed enbodi nent of the present disclosure,
the second wi nding part 210 may include the second wi nding area
211. The second winding area 211 may be an area where the
secondary coil is directly wound around the outer periphera
surface thereof. The second w ndi ng area 211 may i ncl ude at | east

one channel second w nding area 21la, 211b, 211c, and 211d. For
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exanpl e, the second w ndi ng area 211 nmay i ncl ude the first channel
second wi ndi ng area 211a, the second channel second w nding area
211b, the third channel second w nding area 211c, and the fourth
channel second w ndi ng area 211d. The channel second w ndi ng ar eas
211a, 211b, 211c, and 211d may forma plurality of channels in
correspondence w th the above-described first winding area 111.
[0065] The second winding part 210 may include a third side
plate 212. The second side plate 212 may be forned at one end of
the second winding area 211 to protrude outward from the outer
peri pheral surface of the second w nding area 211. The third side
plate 212 nay have a wi dth and/or a height greater than the w dth
(e.g., a length parallel to the y-axis) and/or or the height
(e.g., a length parallel to the z-axis) of the second w nding
area 211. The third side plate 212 may prevent the secondary coil
wound around the second wi nding area 211 from passing over the
third side plate 212 and departing fromthe second w nding part
210 to one side.

[0066] The second winding part 210 may include a fourth side
plate 213. The fourth side plate 213 may be formed at an opposite
end of the second wi nding area 211 to protrude outward fromthe
outer peripheral surface of the second winding area 211. The
fourth side plate 213 nay have a width and/or a height greater
than the width (e.g., a length parallel to the y-axis) and/or or
the height (e.g., alength parallel to the z-axis) of the second

wi nding area 211. The fourth side plate 213 nmay be forned to face
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the third side plate 212 in the longitudinal direction (e.g., a
direction parallel to the x-axis). The fourth side plate 213 may
prevent the secondary coil wound around the second w nding area
211 from passing over the fourth side plate 213 and departing
fromthe second wi nding part 210 to the opposite side.

[0067] The second winding part 210 nmay include at |east one
second winding area partition unit 214 formed on the second
wi nding area 211. In nore detail, the at | east one second w ndi ng
area partition unit 214 nay be formed between the third side plate
212 and the fourth side plate 213 and nmay protrude outward from
the outer peripheral surface of the second wi nding area 211. As
illustrated in FIGS. 3 to 5 the second winding area partition
unit 214 may include three second winding area partition units
214a, 214b, and 214c, and due to the second w ndi ng area partition
units 214a, 214b, and 214c, the second winding area 211 nay
i nclude the first channel second w nding area 21la having a fifth
| ength d21, the second channel second w ndi ng area 211b having a
sixth length d22, the third channel second wi nding area 211c
havi ng a seventh | engt h d23, and the fourth channel second w ndi ng
area 211d having an eighth length d24. That is, depending on the
nunber of second w nding area partition units 214, the channel

second wi nding areas 21la, 211b, 211c, and 211d one nore than the
nunber of second w nding area partition units 214 nmay be forned.

[0068] Hereinafter, a physical relationship between the first

bobbi n unit 100 and t he second bobbin unit 200 in the transforner
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nodule 1 according to the disclosed enbodi nent of the present

di sclosure will be described in nore detail.

[0069] First, arelationship between the first wi nding part 110
of the first bobbin unit 100 and the second w nding part 210 of

t he second bobbin unit 200 in the transformer nodul e 1 according
to the disclosed enbodiment of the present disclosure wll be
descri bed.

[0070] FIG 6 is a view for explaining a relationship between
the first bobbin unit 100 and the second bobbin unit 200 in the
transformer nodul e 1 according to the disclosed enbodi ment of the
present di scl osure.

[0071] Referringto FIGS. 1to 6, the at |east one first w nding
area partition unit 114 and the at |east one second w nding area
partition unit 214 may be formed at the same position in the
longitudinal direction (e.g., adirection parallel to the x-axis).
As illustrated in FIG 6, the first winding area partition units
114a, 114b, and 114c nmay be arranged on the same planes as the
correspondi ng second wi nding area partition units 214a, 214b, and
214c, respectively. Accordingly, the channel first w nding areas
111a, 111b, 111c, and 111d and the channel second wi ndi ng areas
211a, 211b, 211c, and 211d may be formed to correspond to each
other. For exanple, the first length d11 of the first channel

first winding area 11la may correspond to the fifth length d21
of the first channel second w nding area 21l1a. The second | ength

d12 of the second channel first wi nding area 111b may correspond
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to the sixth I ength d22 of the second channel second w ndi ng area
211b. The third length d13 of the third channel first wi nding
area 111c may correspond to the seventh |ength d23 of the third
channel second wi nding area 211c. The fourth length d14 of the
fourth channel first winding area 111d may correspond to the
ei ghth length d24 of the fourth channel second w nding area 211d.
Accordingly, the coil unit wound around the first channel w ndi ng
area 11l1a and 211a, the coil unit wound around t he second channel
wi nding area 111b and 211b, the coil unit wound around the third
channel wi nding area 111c and 211c, and the coil unit wound around
the fourth channel w nding area 111d and 211d nay have the sane
wound | ength. Thus, parasitic capacitance nay be decreased, and
noi se may be mnimzed. In addition, as the coil unit isuniformy
wound, a difference in capacitance between the plurality of
channel s may be mnimzed, and thus the electrical stability of
the transforner nodul e nay be further inproved.

[0072] Athough, as illustrated in FIGS. 1 to 6, the at |east
one first winding area partition unit 114 includes three first
wi nding area partition units and the at | east one second w ndi ng
area partition unit 214 includes three second w nding area
partition units, the nunber of first winding area partition units
and the nunber of second winding area partition units are not
necessarily limted thereto. Each of the at l|east one first
winding area partition unit 114 and the at |east one second

wi nding area partition units 214, is forned in the same nunber,
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n. For exanple, the at least one first winding area partition
unit 114 may include n first winding area partition units, and
the at least one second winding area partition unit 214 may
i nclude n second winding area partition units. In this case, n
may be an integer of 1 or nore. The at |east one first w nding
area partitionunit 114 may include n first winding area partition
units arranged at equal intervals between the first side plate
112 and the second side plate 113, and the at |east one second
wi nding area partition unit 214 may i ncl ude n second w ndi ng area
partition units arranged at equal intervals between the third
side plate 212 and the fourth side plate 213. Due to the n first
winding area partition units and the n second w nding area
partition units, each of the prinmary coil and the secondary coi
may be wound to form(n+l) channels. Accordingly, the transforner
nodule 1 according to the disclosed enbodi nent of the present
di scl osure may have a structure capable of formng a required
nunber of channel s opti mzed for power conversi on of an el ectronic
pr oduct .

[0073] Meanwhile, depending on the structure in which the first
wi nding part 110 of the first bobbin unit 100 is accommodated in
the second wi nding part 210 of the second bobbin unit 200, the
coil unit wound around each of the first winding area 111 and the
second wi nding area 211 nmay be |l ocated in a correct position. In
nore detail, a second side plate outer surface 1131 that is an

outer surface (e.g., a portion forned parallel to the yz-plane
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toward the negative x-axis direction) of the second side plate
113 may make surface-to-surface contact with a fourth side plate
inner surface 2131 that is an inner surface (e.g., a portion
formed parallel to the yz-plane toward the positive Xx-axis
direction) of the fourth side plate 213. That is, the first
wi nding part 110 may be inserted to the position where the fourth
side plate inner surface 2131 is forned, and the second si de pl ate
outer surface 1131 nmay physically interfere with the fourth side
plate i nner surface 2131 such that a novenent of the second side
plate outer surface 1131 in the longitudinal direction (e.g., in
the negative x-axis direction in which the first winding part 110
is inserted into the second winding part 210) is limted.
Accordingly, the first winding part 110 may be positioned at a
certain position in relation to the second wi nding part 210. In
particular, the first winding area 111 and the second w nding
area 211 may be arranged to correspond to each other.

[0074] Due to the surface contact between the second side plate
outer surface 1131 and the fourth side plate inner surface 2131,
a first side plate outer surface 1121 that is an outer surface
(e.g., a portion forned parallel to the yz-plane toward the
positive x-axis direction) of the first side plate 112 and a third
side plate outer surface 2121 that is an outer surface (e.g., a
portion fornmed parallel to the yz-plane toward the positive x-
axis direction) of the third side plate 212 nay be arranged on

the same plane. That is, the first side plate outer surface 1121
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and the third side plate outer surface 2121 nay be arranged on
t he same plane so that a receiving space 216 of the second w ndi ng
part 210 nay be sealed so as to be safely protected from an
external environment. Accordingly, the prinmary coil of the coi
unit wound around the first winding part 110 nay be safely
pr ot ect ed.

[0075] Hereinafter, a first extension part 120 of the first
bobbin unit 100 and a second extension part 220 of the second
bobbin unit 200 will be descri bed.

[0076] Referring to FIGS. 1 to 6, the first bobbin unit 100,
whi ch is a conponent of the transformer nodul e 1 according to the
di scl osed enbodi ment of the present disclosure, nay include the
first extension part 120. For exanple, the first extension part
120 nmay extend a certain length fromone end of the first w nding
part 110 in the outer longitudinal direction (e.g., the x-axis
di rection).

[0077] The first extension part 120 may include a first step
portion 121 and a second step portion 122. For exanple, the first
step portion 121 nay extend in the longitudinal direction (e.g.,
the positive x-axis direction) from the first side plate 112
fornmed at the one end of the first winding area 111 of the first
wi nding part 110. The first step portion 121 nay forma central
portion in the first extension part 120 based on the wdth
di rection. The second step portion 122 may protrude outward from

the first step portion 121 in the width direction. The second
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step portion 122 may forma step of a first thickness t1 with the
first step portion 121. In nore detail, the second step portion
122 may protrude fromthe first step portion 121 to opposite sides
inthe wdth direction, and the upper surface of the second step
portion 122 nmay be recessed in the lower direction (e.g., the
negative z-axis direction) by the first thickness t1 with respect
to the upper surface of the first step portion 121.

[0078] Correspondingly, the second bobbin unit 200, which is a
conponent of the transformer nodule 1 according to the disclosed
enbodi nent of the present disclosure, nmay include the second
extension part 220. For exanple, the second extension part 220
may extend outward from one end of the second wi nding part 210
by a certain length. In this case, the direction in which the
second extension part 220 extends fromthe one end of the second
wi nding part 210 nmay be the same direction (e.g., the positive
x-axis direction) as the direction in which the first extension
part 120 extends fromthe one end of the first wi nding part 110.
[0079] The second extension part 220 may include a first fixing
portion 221 and a second fixing portion 222. For exanple, the
first fixing portion 221 may extend in the | ongitudi nal direction
(e.g., the positive x-axis direction) fromthe third side plate
212 formed at the one end of the second wi nding area 211 of the
second wi nding part 210. The first fixing portion 221 nay have
an el ongated shape in the up-down direction (e.g., the positive

z-axis direction or the negative z-axis direction) to cover the
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above-described first extension part 120 fromthe outside in the
wi dth direction. The second fi xing portion 222 nmay protrude i nward
fromthe first fixing portion 221 in the width direction. The
second fixing portion 222 may protrude downward from the upper
surface of the first fixing portion 221 by a second thi ckness t 2.
[0080] Meanwhile, the first thickness t1 of the step forned
between the first step portion 121 and the second step portion
122 and the second thickness t2 of the second fixing portion 22
may correspond to each other. For exanple, the first thickness
t1l may be equal to the second thickness t2. Accordingly, in the
process in which the first winding part 110 of the first bobbin
unit is inserted to be accommodated in the second w nding part
210 of the second bobbin unit 200, a kind of rail structure may
be fornmed to guide the insertion of the first winding part 110.
In addition, depending on the relationship between the first
thi ckness t1 and the second thickness t2, a novenent of the first
winding part 110 of the first bobbin unit 100 in the up-down
direction may be limted after the first winding part 110 of the
first bobbin unit 100 is accommbdated in the second wi ndi ng part
210 of the second bobbin unit 200, and thus the first bobbin unit
100 may be located in a correct position with respect to the
second bobbin unit 200 to forma stabl e assenbly structure.

[0081] The transforner nodule 1 according to the disclosed
enbodi nent of the present disclosure nay further include the core

unit 300. At least a portion of the core unit 300 nay penetrate
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the first bobbin unit 100 and the second bobbi n unit 200, and the
remai ning portion of the core unit 300 nay cover the outside of
the first bobbin unit 100 and the outside of the second bobbin
unit 200.

[0082] In nore detail, the core unit 300 may include a core
center portion 301 that penetrates the first bobbin unit 100 and
t he second bobbi n unit 200. To accomrodat e the core center portion
301, the first winding part 110 of the first bobbin unit 100 may
include a first core receiving hole 115 that is open in the
| ongitudinal direction, and the second w nding part 210 of the
second bobbin unit 200 nmay include a second core receiving hole
215 that is open in the longitudinal direction. Wen the core
unit 300 is forned by coupling a first core unit 310 and a second
core unit 320, a first core center portion 311 of the first core
unit 310 may be inserted through one side of the first core
recei ving hol e 115 and one side of the second core receiving hol e
215, and a second core center portion 321 of the second core unit
320 nmay be inserted through an opposite side of the first core
receiving hole 115 and an opposite side of the second core
recei ving hol e 215.

[0083] The core unit 300 may include a core side portion 302
that covers at |east a portion of the outside of the first bobbin
unit 100 and at least a portion of the outside of the second
bobbi n unit 200. For exanple, the core side portion 302 nay cover

at | east a portion of opposite side surfaces of the second bobbin
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unit 200 that face in the width direction. The core side portion
302 nmay be spaced apart fromthe core center portion 301. Wen
the core unit 300 is forned by coupling the first core unit 310
and the second core unit 320, a pair of first core side portions
312 of the first core unit 310 and a pair of second core side
portions 322 of the second core unit 320 may cover part of an
outer portion of the second w nding part 210 of the second bobbin
unit 200 that faces in the width direction.

[0084] In the transformer nodule 1 according to the disclosed
enbodi nent of the present disclosure, a protruding portion 123
and a concave portion 124 may be formed at the bottom of the
first extension part 120 of the first bobbin unit 100, and a space
for connecting the primary coil toafirst termnal 131 of a first

termnal portion 130 nay be forned by the protruding portion 123
and the concave portion 124. The second bobbin unit 200 may al so
be connected with a second termnal 231 of a second termnal

portion 230 through a coil receiving passage fornmed at the bottom
of the second extension part 220. If necessary, the second
termnal portion 230 nay include a one-side second termnal

portion 230a and an opposite-side second termnal portion 230Db,

and the one-side second termnal portion 230a and the opposite-

side second termnal portion 230b may include a one-side second
termnal 231a and an opposite-side second termnal 231b,

respectively. Accordingly, the secondary coil may be connected

to the correspondi ng second termnal portion 230 to forma power
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conversion and transm ssi on pat h.

[0085] In the transformer nodule 1 according to the disclosed
enbodi ment of the present disclosure, the first bobbin unit 100
may include the first termnal portion 130. The first termna

portion 130 may protrude fromone end of the first extension part
120 that extends outward fromthe one end of the first w nding
part 110 by the certain length. The first termnal portion 130
may i nclude a plurality of first termnals 131. The first termna

portion 130 may extend a certain length fromthe bottom of the
one end of the first extension part 120 in the lower direction
(e.g., the negative z-axis direction). The first termnal portion
130 may form a mechanical and electrical connection with a
substrate (not illustrated) by being inserted into the substrate
and sol dered to the substrate, such that the transforner nodul e
1 according to the disclosed enbodi ment of the present disclosure
perforns a transforner function.

[0086] In the transfornmer nodule 1 according to the discl osed
enbodi nent of the present disclosure, the second bobbin unit 200
may i nclude the second termnal portion 230. The second term nal
portion 230 may protrude from one end of the second extension
part 220 that extends outward from the one end or the opposite
ends of the second winding part 210 by the certain |ength. The
second termnal portion 230 nmay include a plurality of second
termnals 231. The second termnal portion 230 may extend a

certain length from the bottom of the one end of the second
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extension part 220 in the lower direction (e.g., the negative z-
axis direction). The second termnal portion 230 nay form a
mechani cal and electrical connection with the substrate (not
illustrated) by being inserted into the substrate and sol dered
to the substrate, such that the transformer nodule 1 according
to the disclosed enbodi mrent of the present disclosure perforns a
transformer function.

[0087] Meanwhile, the first termnal portion 130 and the second
termnal portion 230 nay be spaced apart fromeach other. In nore
detail, the first termnal portion 130 and the second termna
portion 230 nay be inserted into the substrate, but may be spaced
apart fromeach other at a certaininterval in acertaindirection
(e.g., a direction parallel to the x-axis). That is, a safe
di stance may be secured between the first termnal portion 130
and the second termnal portion 230. Since the first termna
portion 130 and the second termnal portion 230 are spaced apart
from each other, electrical influence between the plurality of
first termnals 131 of the first termnal portion 130 and the
plurality of second termnals 231 of the second termnal portion
230 may be mnimzed. Accordingly, the transformer nodule 1 nmay
be appl i ed to a hi gh-vol tage and hi gh- power system(e.g., an 800V-
cl ass systen) to performa transformer function.

[0088] Hereinafter, the cap unit 400, which is a conponent of
the transforner nodule 1 according to the disclosed enbodi ment

of the present disclosure, will be described. However, the cap
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unit 400 nay also be included in a transforner nodule 2 and a
transformer nodule 3 according to other enbodinments to be
descri bed bel ow.

[0089] Referring to FIGS. 1 and 3, the transforner nodule 1
according to the disclosed enbodi nent of the present disclosure
may further include the cap unit 400. The cap unit 400 may cover
at least a portion of the first bobbin unit 100 and at |east a
portion of the second bobbin unit 200. The cap unit 400 nmay serve
to mnimze physical and el ectrical interference between the coi
uni t wound around each of the first bobbin unit 100 and t he second
bobbi n unit 200 and ot her conponents when the transformer nodul e
1 according to the disclosed enbodi ment of the present disclosure
is disposed inside an electronic product. For exanple, the cap
unit 400 may cover at least a portion of the outer periphera
surface of the first winding part 110 of the first bobbin unit
100 and at | east a portion of the outer peripheral surface of the
second winding part 210 of the second bobbin wunit 200.
Substantially, the cap unit 400 nmay cover at |east a portion of
the outer peripheral surface of the second w nding part 210 of
t he second bobbin unit 200 because the outer peripheral surface
of the first winding part 110 corresponds to the i nner periphera
surface of the second winding part 210 so that the outer
peri pheral surface of the first winding part 110 is covered by
t he second w nding part 210.

[0090] The cap unit 400 may include a cap unit upper-surface
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portion 410, a pair of cap unit side portions 420, and a pair of
cap fixing portions 430.

[0091] The cap unit upper-surface portion 410 may cover an upper
portion of the second winding part 210. In nore detail, the cap
uni t upper-surface portion 410 may be spaced apart fromthe upper
portion of the second winding part 210 by a certain height
Accordingly, the cap unit upper-surface portion 410 may prevent
ot her objects frominterfering with the second wi nding part 210.
Meanwhi | e, the cap unit upper-surface portion 410 nmay include a
pin indication portion recessed from the upper surface thereof
by a certain depth in the lower direction. The pin indication
portion may i ndicate the position where the first pin of the first
bobbi n unit 100 and/or the second bobbin unit 200 is disposed in
the transforner nodule 1 according to the disclosed enbodi ment
of the present disclosure.

[0092] The pair of cap unit side portions 420 nmay cover opposite
ends of the first winding part 110 and the second w nding part
210. In nore detail, one of the pair of cap unit side portions
420 nmay be formed to face toward the first side plate 112 of the
first wnding part 110 and the third side plate 212 of the second
wi nding part 210. That is, the one of the pair of cap unit side
portions 420 may cover the one end of the first winding part 110
and the one end of the second wi nding part 210. In addition, the
ot her one of the pair of cap unit side portions 420 nmay be formed

to face toward the second side plate 113 of the first w nding
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part 110 and the fourth side plate 213 of the second w ndi ng part
210. That is, the other one of the pair of cap unit side portions
420 may cover the opposite end of the first w nding part 110 and
the opposite end of the second wi nding part 210. As described
above, the pair of cap unit side portions 420 may cover the first
wi nding part 110 and the second winding part 210, thereby safely
protecting the first winding part 110, the second w nding part
210, and the coil unit wound around the first wnding part 110
and the second w nding part 210 froman external environmnent.

[0093] The cap unit 400 may include the pair of cap fixing
portions 430. The pair of cap fixing portions 430 nay extend
innard fromthe pair of cap unit side portions 420 toward the
first bobbin unit 100 and the second bobbin unit 200 in the
l ongi tudinal direction (e.g., adirection parallel to the x-axis).
e of the pair of cap fixing portions 430 may extend from a
distal end of one cap unit side portion toward the first side
plate 112 of the first winding part 110 and the third side plate
212 of the second winding part 210, and the other cap fixing
portion may extend froma distal end of the other cap unit side
portion toward the second side plate 113 of the first w nding
part 110 and the fourth side plate 213 of the second w ndi ng part
210. The pair of cap fixing portions 430 may be di sposed on the
first extension part120 of the first bobbin unit 100 and/or the
second extension part 220 of the second bobbin unit 200 and may

be di sposed under the core unit 300. Accordingly, the cap unit
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400 may form a stable arrangenment structure in the transformer
nodule 1 according to the disclosed enbodi ment of the present
di scl osure and nmay safely protect the first winding part 110, the
second winding part 210, the coil unit wound around the first
wi nding part 110 and the second wi nding part 210, and the core
unit 300 froman external environment.

[0094] Hereinafter, the transformer nodule 2 according to
anot her enbodi ment of the present disclosure will be descri bed.
In describing the transfornmer nodule 2 according to the other
enbodi ment of the present disclosure, contents identical to the
above- descri bed ones will be briefly described or will be omtted
fromthe description.

[0095] FIG 7 is a perspective view of the transfornmer nodul e 2
according to the other enbodi nent of the present disclosure, and
FIG 8 is an expl oded perspective view of the transforner nodul e
2 according to the other enbodi ment of the present disclosure.
[0096] Referring to FIGS. 7 and 8, the transforner nodule 2
according to the other enbodi ment of the present disclosure may
include a first bobbin unit 100°, a second bobbin unit 200", a
core unit 300, and a cap unit 400. At least a portion of the
shape of the first bobbin unit 100° and at | east a portion of the
shape of the second bobbin unit 200 may be different fromthose
in the transforner nodul e 1 according to the disclosed enbodi nent
of the present disclosure described above.

[0097] In nore detail, the first bobbin unit 100" may include a
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first termnal portion 130°. The first termnal portion 130" may
protrude in one direction (e.g., the lower direction) from one
end of a first extension part 120 that extends outward from one
end of a first winding part 110 by a certain length. The first
termnal portion 130° may include a plurality of first termnals
131’ . The second bobbin unit 200° may include a second term nal
portion 230. The second termnal portion 230 nay protrude in one
direction (e.g., the lower direction) fromone end of a second
extension part 220° that extends outward from one end and/or
opposite ends of a second wi nding part 210 by a certain | ength.
The second termnal portion 230 may include a plurality of second
termnals 231

[0098] Meanwhile, in the transformer nodule 2 according to the
ot her enbodi ment of the present disclosure, the first termna
portion 130" and a one-side second termnal portion 230a of the
second termnal portion 230 may be arranged on the same |ine.
That is, the plurality of first termnals 131' of the first
termnal portion 130" and the plurality of second termnals 231
of the one-side second termnal portion 230a of the second
termnal portion 230 nay be arranged on a straight line (e.g., a
virtual straight line parallel to the y-axis). Wen the first
termnal portion 130° and the second termnal portion 230 are
arranged on the same line, a safe distance between the first
termnal portion 130" and the second termnal portion 230 nmay be

short, and thus the transforner nodule 2 may be applied to a
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relatively | owvoltage and | owpower system (e.g., a 400V-cl ass
systen) to performa transformer function. Inaddition, the I ength
occupi ed by the first bobbin unit 100" may be shortened by the
first termnal portion 130, and thus the transformer nodule 2
according to the other enbodi ment of the present disclosure may
mnimze the area that the transfornmer nodule 2 occupi es when
nmounted on a substrate.

[0099] Hereinafter, the transformer nodule 3 according to
anot her enbodi ment of the present disclosure will be descri bed.
In describing the transfornmer nodule 3 according to the other
enbodi nent of the present disclosure, contents identical to the
above- descri bed ones will be briefly described or will be omtted
fromthe description.

[00100] FIG 9 is a perspective view of the transformer nodule 3
according to the other enbodi ment of the present disclosure, and
FIG 10 is an expl oded perspective view of the transforner nodul e
3 according to the other enbodi ment of the present disclosure.
[00101] Referring to FIGS. 9 and 10, the transformer nodule 3
according to the other enbodi ment of the present disclosure may
include a first bobbin unit 100", a second bobbin unit 200", a
core unit 300, and a cap unit 400.

[00102] The first bobbin unit 100" may include a first extension
part 120" that extends outward from one end of a first w nding
part 110 by a certain Il ength, and the second bobbin unit 200" nay

include a second extension part 220" that extends outward from
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one end and/or opposite ends of a second wi nding part 210 by a
certain length. In this case, the first extension part 120" may
include a side protruding portion 122" rather than the above-
descri bed second step portion 122. For exanple, the first
extension part 120" nay include the side protruding portion 122"
that protrudes outward in the width direction (e.g., opposite
directions parallel to the y-axis). The side protruding portion
122" may be forned at a mddl e height of the first extension part
120”. The side protruding portion 122" may have a semcircul ar
cross-section. However, the position where the side protruding
portion 122" is formed and the shape of the side protruding
portion 122" may be nodified in some cases.

[00103] The second extension part 220" nmay include a side
receiving portion 222" rather than the above-described second
fixing portion 222. For exanple, the side receiving portion 222"
may be recessed outward in the width direction (e.g., opposite
directions parallel to the y-axis) and nay have a position and a
shape that correspond to the position and the shape of the side
protruding portion 122”. For exanple, when the side protruding
portion 122" has a semcircul ar cross-section at the m ddl e hei ght
of the first extension part 120", the side receiving portion 222"
may have a semcircul ar recessed cross-section at a mddl e hei ght
of the second extension part 220".

[00104] Since the side protruding portion 122" and the side

recei ving portion 222" have mnutual |y correspondi ng shapes, in a
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process in which the first winding part 110 of the first bobbin
unit 100" is inserted to be accommobdated in the second w nding
part 210 of the second bobbin unit 200", a kind of rail structure
may be forned to guide the insertion of the first w nding part
110. That is, the side protrudi ng portion 122" may be accomodat ed
in the side receiving portion 222" to guide the insertion of the
first winding part 110 i nto the second w ndi ng part 210. Dependi ng
on the rel ationship between the correspondi ng shapes of the side
protruding portion 122" and the side receiving portion 222", a
novenent of the first winding part 110 of the first bobbin unit
100" in the up-down direction may be limted after the first
wi nding part 110 of the first bobbin unit 100" is accomrodat ed
in the second wi nding part 210 of the second bobbin unit 2007,
and thus the first bobbin unit 100" nay be located in a correct
position with respect to the second bobbin unit 200" to forma
stabl e assenbly structure.

[00105] Meanwhile, in the transformer nodule 3 according to the
ot her enbodi ment of the present disclosure, the first bobbin unit
100" may include a first termnal portion 130", and the second
bobbi n unit 200" may include a second termnal portion 230". In
nore detail, the first bobbin unit 100" may include the first
termnal portion 130" including a plurality of first termnals
131" protruding from one end of the first extension part 120"
that extends outward fromthe one end of the first w nding part

110 by the certain length, and the second bobbin unit 200" nay
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include the second termnal portion 230" including a plurality
of second termnals 231" protruding fromone end of the second
extension part 220" that extends outward fromthe one end and/ or
the opposite ends of the second wi nding part 210 by the certain
| ength. The second termnal portion 230" may include a one-side
second termnal portion 230"a formed at one end with respect to
the second wi nding part 210 and an opposite-side second termna
portion 230"b formed at an opposite end with respect to the second
wi nding part 210. Each of the plurality of first termnals 131"
and the plurality of second termnals 231" nmay extend in the
| ongi tudinal direction (e.g., adirection parallel to the x-axis)
and/or the width direction (e.g., a direction parallel to the y-
axis). That is, since each of the plurality of first termnals
131" and the plurality of second termnals 231" has a structure
extending in the longitudinal direction or the width direction,
the transformer nodul e 3 according to the ot her enbodi ment of the
present disclosure may function as a surface nount device (SM).
As described above, at least one of the first termnal portion
130" of the first bobbin unit 100" or the second term nal portion
230" of the second bobbin unit 200" may extend horizontally (in
the wdth direction or the longitudinal direction of the bobbin
unit) so as to be surface nounted on a substrate. Thus, the nunber
of holes forned in the substrate nmay be decreased, and the space
utilization of the substrate may be i nproved.

[00106] The transforner nodule 3 according to the other
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enbodi nent of the present disclosure may further include a bendi ng
unit 500. The bending unit 500 may be formed to surround at | east
a portion of the outer surface of the core unit 300 described
above. In nore detail, the bending unit 500 may be forned to
surround the lateral periphery of the core unit 300. The inner
surface of the bending unit 500 may have a shape correspondi ng
to the outer surface of the core unit 300 and rmay stably surround
the core unit 300. The bending unit 500 nay stably couple a first
core unit 310 and a second core unit 320 of the core unit 300
such that the first core unit 310 and the second core unit 320
are not separated fromeach other. In addition, the bending unit
500 may prevent the outer surface of the core unit 300 fromnaki ng
direct contact with the cap unit 400, thereby mnimzing an
i nfl uence of the cap unit 400 on the core unit 300.

[00107] According to the above-described contents, t he
transformer nodul e 1 according to the disclosed enbodi ment of the
present disclosure nay decrease parasitic capacitance generated
in a power conversion process and may m ni mze noi se.

[00108] At least a portion of the first bobbin unit 100 nmay be
accommodat ed i n the second bobbin unit 200. Thus, the transforner
nodule 1 according to the disclosed enbodi nent of the present
di sclosure may be nmade conpact, and an electronic product
including the transformer nodule 1 may be nade conpact.

[00109] In the transfornmer nodule 1 according to the discl osed

enbodi nent of the present disclosure, the primary coil and the
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secondary coil nay be physically spaced apart from each other
through the dual structure of the first bobbin unit 100 and the
second bobbi n unit 200, and el ectrical interference and/ or a short
circuit between the coils nay be prevented.

[00110] In the transformer nodule 1 according to the disclosed
enbodi nent of the present disclosure, the plurality of channels
may be easily fornmed by the at | east one wi nding area partition
unit 114 or 214 included in each of the first bobbin unit 100 and
t he second bobbi n unit 200.

[00111] In the transfornmer nodule 1 according to the discl osed
enbodinent of the present disclosure, the difference in
capaci tance between the plurality of channels may be m ni m zed,
and thus the electrical stability of the transformer nodul e 1 may
be i nproved.

[00112] The primary coil wound around the outer peripheral
surface of a portion of the first bobbin unit 100 may be safely
protected froman external environnent by the coupling structure
of the first bobbin unit 100 and the second bobbin unit 200.
[00113] The first termnal portion 130 of the first bobbin unit
100 may be spaced apart fromthe second termnal portion 230 of
the second bobbin unit 200 at a certain interval by the first
extension part 120. Thus, the transformer nodul e 1 nay be applied
to arelatively high-voltage and hi gh-power system

[00114] Wien the first termnal portion 130 of the first bobbin

unit 100" and the second termnal portion 230 of the second bobbin
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unit 200" are fornmed on the sane line, the transforner nodule 2
may be applied to a relatively | owvoltage and | ow power system
and may have a nore conpact structure, thereby mnimzing the
space occupi ed.

[00115] At least one of the first termnal portion 130" of the
first bobbin unit 100" or the second termnal portion 230" of the
second bobbin unit 200" may extend horizontally (in the wdth
direction or the longitudinal direction of the bobbin unit) so
as to be surface nounted on the substrate. Thus, the nunber of
holes forned in the substrate may be decreased, and the space
utilization of the substrate nay be i nproved.

[00116] The cap unit 400 may cover at least a portion of the
first bobbin unit 100, at least a portion of the second bobbin
unit 200, and at least a portion of the core unit 300. Thus, the
first bobbin unit 100, the second bobbin unit 200, and the core
unit 300 nay be safely protected froman external environment.
[00117] The core unit 300 nmay form a stable coupling structure
by the bending unit 500 that covers the outer surface of the core
uni t 300.

[00118] In addition, the structural features and effects obtai ned
by the conponents commonly included in the transforner nodule 1
according to the disclosed enbodi nent of the present disclosure
and the transformer nodule 2 and the transfornmer nodule 3
according to the other enbodi nents of the present disclosure nay

be nmutual | y shared
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[00119] As described above, the transforner nodul e according to
t he di scl osed enbodi nent of the present disclosure may decrease
parasitic capacitance generated i n a power conversion process and
nmay mnimze noi se

[00120] At least a portion of the first bobbin unit nmay be
accommodated in the second bobbin unit. Thus, the transformer
nodul e according to the disclosed enbodi nent of the present
di sclosure may be nmade conpact, and an electronic product
i ncl udi ng the transforner nodul e may be nade conpact.

[00121] In the transforner nodule according to the disclosed
enbodi nent of the present disclosure, the primary coil and the
secondary coil nay be physically spaced apart from each other
t hrough the dual structure of the first bobbin unit and t he second
bobbin unit, and electrical interference and/or a short circuit
bet ween the coils may be prevented.

[00122] In the transformer nodule according to the disclosed
enbodi nent of the present disclosure, the plurality of channels
may be easily fornmed by the at |east one wi nding area partition
unit included in each of the first bobbin unit and the second
bobbi n uni t.

[00123] In the transforner nodule according to the disclosed
enbodinent of the present disclosure, the difference in
capaci tance between the plurality of channels nmay be m ni m zed,
and thus the electrical stability of the transforner nodul e nmay

be i nproved.
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[00124] The primary coil wound around the outer peripheral
surface of a portion of the first bobbin unit nmay be safely
protected froman external environnent by the coupling structure
of the first bobbin unit and the second bobbin unit.

[00125] The first termnal portion of the first bobbin unit nay
be spaced apart from the second termnal portion of the second
bobbin unit at a certain interval by the first extension part.
Thus, the transforner nodul e may be applied to a rel atively high-
vol tage and hi gh- power system

[00126] Wien the first termnal portion of the first bobbin unit
and the second termnal portion of the second bobbin unit are
forned on the sane line, the transforner nodule may be applied
to arelatively |l owvoltage and | ow power system and may have a
nore conpact structure, thereby mnimzing the space occupi ed.
[00127] At least one of the first termnal portion of the first
bobbin unit or the second termnal portion of the second bobbin
unit nay extend horizontally (in the width direction or the
| ongi tudinal direction of the bobbin unit) so as to be surface
nmounted on the substrate. Thus, the nunber of holes fornmed in the
substrate may be decreased, and the space utilization of the
substrate may be i nproved.

[00128] The cap unit may cover at least a portion of the first
bobbin unit, at least a portion of the second bobbin unit, and
at least a portion of the core unit. Thus, the first bobbin unit,

t he second bobbin unit, and the core unit may be safely protected

45



froman external environment.
[00129] The core unit may forma stabl e coupling structure by the
bending unit that covers the outer surface of the core unit.
[00130] Herei nabove, although the present disclosure has been
5 described with reference to exenplary enbodinents and the
acconpanyi ng drawi ngs, the present disclosure is not limted
thereto, but may be variously nodified and altered by those
skilled in the art to which the present disclosure pertains
wi thout departing from the spirit and scope of the present

10 disclosure clained in the follow ng cl ai ns.
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WHAT |S QA MED | S

[daim1] A transforner nodul e conpri si ng:

a first bobbin unit around which a primary coil is wound;
and

a second bobbi n unit around whi ch a secondary coil is wound,
the second bobbin unit being configured to accommobdate at | east

a portion of the first bobbin unit.

[Aaim 2] The transfornmer nodul e of claiml, wherein the
first bobbin unit includes a first winding part on which the
primary coil is wound around a portion of an outer peripheral
surface of the first winding part,

wherein the second bobbin unit includes a second w nding
part on which the secondary coil is wound on a portion of an
outer peripheral surface of the second w nding part, and

wherein the outer peripheral surface of the first w nding
part corresponds to an inner peripheral surface of the second

wi nding part and is covered by the second w nding part.

[Aaim 3] The transfornmer nodul e of claim2, wherein the
first winding part includes:

a first wnding area where the primary coil is directly
wound around an outer peripheral surface of the first w nding

ar ea,
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a first side plate forned at one end of the first w nding
area to protrude outward fromthe outer peripheral surface of the
first w nding area,;

a second side plate formed at an opposite end of the first
wi nding area to protrude outward fromthe outer peripheral surface
of the first winding area, the second side pl ate bei ng confi gured
to face the first side plate; and

at least one first winding area partition unit formed
between the first side plate and the second side plate and
configured to protrude outward fromthe outer peripheral surface

of the first w nding area.

[ ai m 4] The transforner nodul e of claim3, wherein the
second wi ndi ng part includes:

a second w nding area where the secondary coil is directly
wound around an outer peripheral surface of the second w nding
ar ea;

a third side plate formed at one end of the second wi ndi ng
area to protrude outward fromthe outer peripheral surface of the
second wi ndi ng area;

a fourth side plate forned at an opposite end of the second
wi ndi ng area to protrude outward fromthe outer peripheral surface
of the second wi nding area, the fourth side pl ate bei ng confi gured
to face the third side plate; and

at least one second winding area partition unit formed
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between the third side plate and the fourth side plate and
configured to protrude outward fromthe outer peripheral surface
of the second w nding area, and

wherein the at least one first wnding area partition unit
and the at | east one second wi nding area partition unit are formed

at the sane position in a |longitudinal direction.

[ ai m5] The transformer nodule of claim 4, wherein
each of the at least one first winding area partition unit and
the at |east one second winding area partition units, is formed
in the sane nunber, n, and

wherei n each of the primary coil and secondary coil is wound
to form (n+l) channels by the at least one first wi nding area
partition unit and at |east one second w nding area partition

units (n being an integer of 1 or nore).

[ ai m 6] The transforner nodul e of claim4,

wherein a second side plate outer surface of the second side
plate and a fourth side plate inner surface of the fourth side
pl ate make surface-to-surface contact with each other, and

wherein a first side plate outer surface of the first side
plate and a third side plate outer surface of the third side plate
are arranged on the sanme pl ane by the surface contact between the
second side plate outer surface and the fourth side plate inner

sur f ace.
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[daim7] The transforner nodul e of claim2, wherein the
first bobbin wunit further includes a first extension part
configured to extend outward fromone end of the first w nding
part by a certain |ength, and

wherein the first extension part includes:

afirst step portion configured to extend in a | ongitudina
direction froma first side plate formed at one end of a first
wi nding area of the first w nding part; and

a second step portion configured to protrude outward from
the first step portion in awdth direction and forma step of a

first thickness with the first step portion.

[ ai m 8] The transfornmer nodul e of claim7, wherein the
second bobbin wunit further includes a second extension part
configured to extend outward fromone end of the second w nding
part by a certain |ength, and

wherei n the second extension part includes:

a first fixing portion configured to extend in the
| ongi tudinal direction froma third side plate formed at one end
of a second w nding area of the second w nding part; and

a second fixing portion configured to protrude inward from
the first fixing portion in the wdth direction and protrude
downward from an upper surface of the first fixing portion by a

second t hi ckness.
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[daim9] The transforner nodul e of claim8, wherein the
first thickness forned by the first step portion and the second
step portion and t he second t hi ckness of the second fixi ng portion
correspond to each other to guide insertion of the first w nding
part into the second wi nding part, and the first bobbin unit is
| ocated in a correct position wth respect to the second bobbin

uni t.

[ A ai m 10] The transfornmer nodul e of claim2, wherein the
first bobbin unit further includes a first termnal portion
configured to protrude fromone end of a first extension part,
the first extension part being configured to extend outward from
one end of the first winding part by a certain | ength,

wherein the second bobbin unit further includes a second
termnal portion configured to protrude fromone end of a second
extension part, the second extension part being configured to
extend outward from one end of the second winding part by a
certain length, and

wherein the first termnal portion and the second termna

portion are spaced apart fromeach ot her.

[Aaim11] The transfornmer nodul e of claim2, wherein the
first bobbin unit further includes a first termnal portion

configured to protrude fromone end of a first extension part,
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the first extension part being configured to extend outward from
one end of the first winding part by a certain | ength,

wherein the second bobbin unit further includes a second
termnal portion configured to protrude fromone end of a second
extension part, the second extension part being configured to
extend outward from one end of the second winding part by a
certain length, and

wherein the first termnal portion and a one-side second
termnal portion of the second termnal portion are arranged on

the sane line.

[daim12] The transforner nodul e of claim 2,

wherein the first bobbin unit further includes a first
extension part configured to extend outward from one end of the
first winding part by a certain | ength,

wherein the second bobbin unit further includes a second
extension part configured to extend outward fromone end of the
second wi nding part by a certain |ength,

wherein the first extension part includes a side protruding
portion configured to protrude outward in a width direction,

wherei n the second extension part includes a side receiving
portion recessed outward in the width direction, the side
recei ving portion having a shape corresponding to a shape of the
side protruding portion, and

wherein the side protruding portion is acconmmbdated in the
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side receiving portion to guide insertion of the first w nding
part into the second wi nding part, and the first bobbin unit is
| ocated in a correct position wth respect to the second bobbin

unit.

[Aai m13] The transfornmer nodul e of claim2, wherein the
first bobbin unit further includes a first termnal portion
including a plurality of first termnals configured to protrude
fromone end of a first extension part, the first extension part
being configured to extend outward from one end of the first
wi nding part by a certain |ength,

wherein the second bobbin unit further includes a second
termnal portion including a plurality of second termnals
configured to protrude fromone end of a second extension part,
t he second ext ensi on part being configured to extend outward from
one end of the second wi nding part by a certain |ength, and

wherein each of the plurality of first termnals and the
plurality of second termnals extends in a longitudinal direction

or a width direction.

[ A ai m 14] The transforner nodule of claim 2, further
conpri si ng:

a cap unit configured to cover at least a portion of the
first bobbin unit and at least a portion of the second bobbin

uni t,
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wherein the cap unit covers at |east a portion of the outer
peri pheral surface of the first winding part and at least a
portion of the outer peripheral surface of the second w nding

part.

[ A ai m 15] The transforner nodule of claim 14, wherein
the cap unit includes:

a cap unit wupper-surface portion configured to cover an
upper portion of the second w nding part;

a pair of cap unit side portions configured to cover opposite
ends of the first winding part and the second w nding part; and

a pair of cap fixing portions configured to extend inward
fromthe pair of cap unit side portions toward the first bobbin

unit and the second bobbin unit in a longitudinal direction.

[ ai m16] The transformer nodule of claim 1, further
conpri si ng:

a core unit including a core center portion configured to
penetrate the first bobbin unit and the second bobbin unit, and
a core side portion spaced apart fromthe core center portion and
configured to cover at |east a portion of an outside of the first
bobbin unit and at |least a portion of an outside of the second

bobbin unit.

[Aaim17] The transformer nodule of claim 16, further



conpri si ng:
a bending unit configured to surround at |east a portion of

an outer surface of the core unit.
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