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(57) ABSTRACT

The present embodiment relates to a power module frame
comprising a first frame side plate and a second frame side
plate, which face each other and are in contact with at least
parts of both side plates of a fan module when the frame side
plates are coupled to the fan module, respectively, wherein
the first frame side plate and the second frame side plate
comprise: at least one fastening groove coupled to a catching
part formed on the both side plates of the fan module; guide
parts extending by a predetermined length from the lower
ends of the first frame side plate and the second frame side
plate to face each other, to support the lower surface of the
fan module; and a screw-fastening part for coupling the first
frame side plate to the fan module.
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POWER MODULE

TECHNICAL FIELD

[0001] The present embodiment is related to a power
module.

BACKGROUND ART
[0002] In general, a power supply unit is widely used as a

power supply device. Components such as a fan module, an
AC socket, a PFC switch, and a DCDC converter are
mounted on the power supply unit.

[0003] Recently, as the power consumption of the power
supply unit increases, there is a problem in that the speed at
which the power supply unit overheats increases. To this
end, a fan module may be coupled to the power supply unit,
and the size or number of fans may vary according to power
consumption of the power supply unit.

[0004] At this time, the need for designing a fan module
frame and a power module frame compatible with the same
power supply unit even if the number of fans being coupled
to the fan module is different has increased.

DETAILED DESCRIPTION OF THE
INVENTION

Technical Subject

[0005] Through the present embodiment, it is to provide a
fan module frame and a power module frame that can be
applied regardless of the fan type.

Technical Solution

[0006] A power module frame according to the present
embodiment may comprise a first frame side plate and a
second frame side plate, which face each other and are in
contact with at least parts of both side plates of a fan module
when the frame side plates are coupled to the fan module,
respectively, wherein the first frame side plate and the
second frame side plate comprise: at least one fastening
groove being coupled to a catching part formed on the both
side plates of the fan module; guide parts being extended by
a predetermined length from lower ends of the first frame
side plate and the second frame side plate to face each other,
to support the lower surface of the fan module; and a
screw-fastening part for coupling the first frame side plate to
the fan module.

[0007] In addition, the fastening groove is that the width
of a part of the fastening groove where the catching protru-
sion of the catching part is located may be wider than the
width of the catching protrusion when the fastening groove
is combined with the catching part.

[0008] In addition, the lower plate of the power module
frame is opened corresponding to the region into which the
fan module is inserted, and an end portion of a lower end of
the power module frame may be in contact with one surface
of the fan module.

[0009] In addition, the fastening grooves may be formed at
positions facing each other on both side plates of the fan
module.

[0010] In addition, the first frame side plate may include
first and second fastening grooves, and the center of the
screw-fastening part may be disposed on an axis of sym-
metry of the first fastening groove.
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[0011] A power supply device according to the present
embodiment includes a power module; and a fan module
being coupled to the power module, wherein the power
module includes a first frame side plate and a second frame
side plate being in contact with the fan module and facing
each other, wherein the fan module comprises: one or more
fans; a first fan module side plate and a second fan module
side plate being formed on both side surfaces of the fan and
facing each other; and a third fan module plate being formed
by connecting one end of the first fan module side plate and
one end of the second fan module side plate, and wherein the
first fan module side plate and the second fan module side
plate may include at least one catching part being fit-coupled
into the fastening grooves being formed on the first frame
side plate and the second frame side plate.

[0012] In addition, the catching part may be extended
outward from the first fan module side plate or the second
fan module side plate at a predetermined angle.

[0013] In addition, the first fan module side plate and the
second fan module side plate may have different lengths
according to the number of fans.

[0014] In addition, the first fan module side plate and the
second fan module side plate may have different lengths in
a direction being coupled to the power module frame, but the
position of the catching part may be the same.

[0015] In addition, the first fan module side plate may
include a hole being fastened with a screw when the fan
module and the first frame side plate are coupled.

Advantageous Effects

[0016] Through the present embodiment, the structure of
the fan module frame and the power module frame appli-
cable regardless of the number of fans being coupled to the
fan module can be commonized.

[0017] Inaddition, performance tests can be performed by
changing the fan type or fan specifications as needed in a
power module of completed design, and rapid mass produc-
tion of a derivative model with a changed fan type may be
possible.

[0018] In addition, the process of assembling the fan
module and the power module is easy, and the process of
inserting the fan into the fan module and fastening with
screws can be performed in advance, so the time of the main
process of power module production can be shortened.
[0019] In addition, while applying a large size AC socket,
it is possible to provide a power module in which LEDs and
levers can be efficiently mounted in a smaller space than
before.

[0020] In addition, LED can be used as a general-purpose
product without being manufactured in a separate modular
form, which can be advantageous for cost reduction and
product commonization.

[0021] In addition, a power module for easy assembling
process can be provided by bending and assembling of the
power module frame and using a bracket that is easy to
attach and detach.

BRIEF DESCRIPTION OF DRAWINGS

[0022] FIG. 1 is a perspective view of a power module
coupled to a single fan module according to a present
embodiment.
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[0023] FIG. 2 is a perspective view of a single fan module
separated from a power module according to the present
embodiment.

[0024] FIG. 3 is a perspective view of a power module
according to the present embodiment viewed from the
bottom.

[0025] FIG. 4 is an enlarged view of part A.

[0026] FIG. 5is an enlarged view of part A as viewed from
above.

[0027] FIG. 6 is an exploded perspective view of a single

fan module according to the present embodiment.

[0028] FIG. 7 is a perspective view of a power module
coupled to a double fan module according to the present
embodiment.

[0029] FIG. 8 is a perspective view of a double fan module
separated from a power module according to the present
embodiment.

[0030] FIG. 9 is a perspective view of a single fan module
separated from a power module according to another
embodiment of the present invention.

[0031] FIG. 10 is a perspective view of a power module
according to a present embodiment viewed from another
angle.

[0032] FIG. 11 is a front view of a power module accord-
ing to a present embodiment.

[0033] FIG. 12 is a perspective view of a partial configu-
ration of a power module according to a present embodi-
ment.

[0034] FIG. 13 is an exploded perspective view of a
bracket according to the present embodiment.

[0035] FIG. 14 is a perspective view of a bracket accord-
ing to the present embodiment.

[0036] FIG. 15 is a perspective view of a bracket viewed
from another angle according to a present embodiment.
[0037] FIG. 16 is a perspective view of a lever according
to a present embodiment.

[0038] FIG. 17 is a cross-sectional view of a power
module according to a present embodiment.

BEST MODE

[0039] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0040] However, the technical idea of the present inven-
tion is not limited to some embodiments to be described, but
may be implemented in various forms, and within the scope
of' the technical idea of the present invention, one or more of
the constituent elements may be selectively combined or
substituted between embodiments.

[0041] In addition, the terms (including technical and
scientific terms) used in the embodiments of the present
invention, unless explicitly defined and described, can be
interpreted as a meaning that can be generally understood by
a person skilled in the art, and commonly used terms such
as terms defined in the dictionary may be interpreted in
consideration of the meaning of the context of the related
technology.

[0042] In addition, terms used in the present specification
are for describing embodiments and are not intended to limit
the present invention.

[0043] In the present specification, the singular form may
include the plural form unless specifically stated in the
phrase, and when described as “at least one (or more than
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one) of A and B and C”, it may include one or more of all
combinations that can be combined with A, B, and C.
[0044] In addition, in describing the components of the
embodiment of the present invention, terms such as first,
second, A, B, (a), and (b) may be used. These terms are
merely intended to distinguish the components from other
components, and the terms do not limit the nature, order or
sequence of the components.

[0045] And, when a component is described as being
‘connected’, ‘coupled’ or ‘interconnected’ to another com-
ponent, the component is not only directly connected,
coupled or interconnected to the other component, but may
also include cases of being ‘connected’, ‘coupled’, or ‘inter-
connected’ due that another component between that other
components.

[0046] In addition, when described as being formed or
arranged in “on (above)” or “below (under)” of each com-
ponent, “on (above)” or “below (under)” means that it
includes not only the case where the two components are
directly in contact with, but also the case where one or more
other components are formed or arranged between the two
components. In addition, when expressed as “on (above)” or
“below (under)”, the meaning of not only an upward direc-
tion but also a downward direction based on one component
may be included.

[0047] Hereinafter, a power module 10 according to an
embodiment of the present invention will be described in
more detail with reference to the accompanying drawings.
[0048] FIG. 1 is a perspective view of a power module
coupled to a single fan module according to a present
embodiment; FIG. 2 is a perspective view of a single fan
module separated from a power module according to the
present embodiment; FIG. 3 is a perspective view of a power
module according to the present embodiment viewed from
the bottom; FIG. 4 is an enlarged view of part A; FIG. 5 is
an enlarged view of part A as viewed from above; FIG. 6 is
an exploded perspective view of a single fan module accord-
ing to the present embodiment; FIG. 7 is a perspective view
of' a power module coupled to a double fan module accord-
ing to the present embodiment; FIG. 8 is a perspective view
of a double fan module separated from a power module
according to the present embodiment; FIG. 9 is a perspective
view of a single fan module separated from a power module
according to another embodiment of the present invention;
FIG. 10 is a perspective view of a power module according
to a present embodiment viewed from another angle; FIG. 11
is a front view of a power module according to a present
embodiment; FIG. 12 is a perspective view of a partial
configuration of a power module according to a present
embodiment; FIG. 13 is an exploded perspective view of a
bracket according to the present embodiment; FIG. 14 is a
perspective view of a bracket according to the present
embodiment; FIG. 15 is a perspective view of a bracket
viewed from another angle according to a present embodi-
ment; FIG. 16 is a perspective view of a lever according to
a present embodiment; and FIG. 17 is a cross-sectional view
of a power module according to a present embodiment.
[0049] The power module 10 according to an embodiment
of the present invention may be a power supply device. The
power module 10 may be a power supply unit (PSU). The
power module 10 may be a power circuit device that
generates required output power from input power. The
power module 10 is a device that supplies power necessary
for driving the server, and may be a device that converts
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input commercial AC power into DC power required for the
server and outputs the converted power. The power module
10 may be used in a server, storage, rack, and network
equipment included in a data center.

[0050] Referring to FIG. 17 illustrating a cross-sectional
view of a power module 10, the power module 10 may
include components such as a fan module, an AC socket, a
PFC switch, a PSFP DCDC converter, and a flyback con-
verter, and according to the size and mounting position, each
component can affect each other. Accordingly, the overall
size of the power module 10 may vary.

[0051] The fan module 20 may cool or discharge heat
generated during operation of the power module 10 to the
outside. Depending on the power consumption of the power
module 10, a single fan module 20 or a double fan module
20 may be coupled to the power module 10. The number of
fans may increase or decrease according to the power
consumption of the power module 10, and the number of
coupled fans may not be particularly limited thereto.

[0052] The power module 10 may include a power module
frame 100. The power module frame 100 may form the outer
appearance of the power module 10. The power module
frame 100 may be formed in a hexahedral shape. However,
it is not limited thereto and the shape of the power module
frame 100 may be variously changed.

[0053] The power module frame 100 may include a first
frame side plate 110 and a second frame side plate 120. The
first frame side plate 110 may be disposed in the side plate
forming the outer appearance of the power module frame 10.
The second frame side plate 120 may be disposed inside the
power module frame 100. The second frame side plate 120
may separate a region where the fan module 20 is inserted
and a region where the AC socket 500 is inserted. The first
and second frame side plates 110 and 120 may be disposed
to face each other. The first and second frame side plates 110
and 120 may be disposed in parallel.

[0054] The lower plate 150 and the upper plate of the
power module frame 100 may be opened corresponding to
a region where the fan module 20 is inserted. The power
module frame 100 may include an end portion 130 of the
lower plate 150 of the power module frame 100 connecting
the first and second frame side plates 110 and 120 to a
bottom surface. The end portion 130 may be in contact with
the fan module 20 in a sliding direction when the fan module
20 is slidably coupled to the power module frame 100. When
the fan module 20 is coupled with the power module frame
100, the end portion 130 may prevent the movement of the
fan module 20 in the rearward direction of the power module
frame 10 as one surface of the end portion 130 supports one
surface of the fan module 20.

[0055] The first frame side plate 110 may include at least
one first fastening groove 111. One first fastening groove 111
may be disposed at the center of the first frame side plate
110, and when there are two first fastening grooves 111, the
two first fastening grooves 111 may be symmetrically dis-
posed on the first frame side plate 110.

[0056] The fan module 20 may include a fan module
frame 200. The fan module frame 200 may form the outer
appearance of the fan module 20 and may be variously
changed according to the shape of a fan 21. In addition, the
fan module frame 200 may include a first fan module side
plate 210 and a second fan module side plate 220 being
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formed on both sides of the fan 21 and facing each other. The
first and second fan module side plates 220 may be disposed
in parallel.

[0057] The first fan module side plate 210 may include at
least one first catching part 211. One first catching part 211
may be disposed at the center of the first fan module side
plate 210, and when there are two first catching parts 211,
the two first catching parts 211 may be symmetrically
disposed on the first fan module side plate 210, but are not
particularly limited thereto. The first catching part 211 may
be formed at a position corresponding to the first fastening
groove 111 of the first frame side plate 110.

[0058] Referring to FIG. 4 illustrating an enlarged view of
part A where the first fastening groove 111 and the first
catching part 211 are coupled, the first fastening groove 111
can be fit-coupled with the first catching part 211. The fan
module 20 may not be separated towards the front surface
direction of the power module frame 10 by the first catching
part 211 coupled to the first fastening groove 111. The shape
of the first fastening groove 111 may be formed to be larger
than that of the first catching part 211. The first catching part
211 may have a rectangular shape, but is not particularly
limited thereto.

[0059] A first portion 111a and a second portion 1116 of
the first fastening groove 111 may be disposed at positions
facing a first surface 211a of the first catching part 211. The
first portion 111a¢ and the second portion 1115 of the first
fastening groove 111 may form a predetermined angle. The
first portion 111a of the first fastening groove 111 may be
overlapped with the first surface 211a of the first catching
part 211, and the second portion 1115 of the first fastening
groove 111 may be disposed spaced apart from the first
surface 211a of the first catching part 211 by a predeter-
mined distance. The first surface 211a of the first catching
part 211 is overlapped with the first portion 111a of the first
fastening groove 111 so that the up and down movement
may be restricted. When the first catching part 211 is coupled
with the first fastening groove 111, the first fastening groove
111 may form a region not being overlapped with the first
catching part 211 by the second portion 1115. When the fan
module 20 is slidably coupled to the power module frame
100, the first portion 1115 of the first fastening groove 111
may guide the first catching part 211 so that it can be coupled
to the correct position despite the positional deviation of
each component. In addition, even if tolerances occur during
the manufacturing process of each frame, the catching part
can be accommodated in the right position of the fastening
groove, and can be coupled and fixed.

[0060] The first catching part 211 may include a second
surface 2115 perpendicular to the first surface 211a. A third
portion 111c of the first fastening groove 111 may be
disposed at a position facing the second surface 2115 of the
first catching part 211. The width L1 of the third portion 111¢
of the first fastening groove 111 may be greater than the
width [.2 of the second surface 2115 of the first catching part
211. The second surface 2115 of the first catching part 211
may include a catching protrusion. When the first fastening
groove 111 is coupled with the first catching part 211, the
width L1 of a portion of the first fastening groove 111 where
the catching protrusion of the first catching part 211 is
located may be wider than the width [.2 of the catching
protrusion of the first catching part 211. Through this, even
if a tolerance occurs during the manufacturing process of
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each frame, the catching part can be accommodated in the
right position of the fastening groove, and can be coupled
and fixed.

[0061] The second frame side plate 120 includes a second
fastening groove 121, and since the detailed description of
the second frame side plate 120 and the second fastening
groove 121 is corresponding to the detailed description of
the first frame side plate 110 and the first fastening groove
111, the overlapping descriptions are omitted.

[0062] The first catching part 211 may be formed in a
quadrangular shape, one side of the first catching part 211
may be connected to the first fan module side plate 210, and
the remaining three surfaces may be spaced apart from the
first fan module side plate 210 by a predetermined distance.
One surface of the first catching part 211 being connected to
the first fan module side plate 210 may be a front surface in
a direction in which the fan module 20 is slidably coupled
to the power module frame 100.

[0063] Referring to FIG. 5 viewed from above by enlarg-
ing the portion A where the first fastening groove 111 and the
first catching part 211 are coupled, the first catching part 211
may be extended at a predetermined angle toward the
outside of the first fan module side plate 210. The first
catching part 211 may elastically move toward the fan 21
being disposed inside the fan module 20. The first catching
part 211 may form a predetermined angle with the first fan
module side plate 210, and the predetermined angle may be
formed so that the second surface 2115 of the first catching
part 211 is at least partially overlapped with the third portion
111¢ of the first fastening groove 111. The position where the
first catching part 211 forms a predetermined angle, that is,
the position where it is bent may be formed close to the
second surface 2115 of the first catching part 211, or it may
be formed far from the second surface 2115 of the first
catching part 211. The degree of elasticity of the first
catching part 211 may vary according to the bending posi-
tion of the first catching part 211.

[0064] One end of the first catching part 211 may include
a catching protrusion being overlapped with the first fasten-
ing groove 111. When the fan module 20 is slidably coupled
to the power module frame 100, the first catching part 211
is elastically moved towards the fan 21 and then may be
moved back to its original position when fit-coupled into the
first fastening groove 111. The width L2 of the catching
protrusion of the first catching part 211 may be smaller than
the width L1 of a portion of the first fastening groove 111
where the catching protrusion is located. The catching
protrusion of the first fastening groove 111 is overlapped
with one surface of the first fastening groove 111 where the
catching protrusion is located, thereby preventing the fan
module 20 from being separated.

[0065] The second fan module side plate 220 includes a
second catching part 221, and since the detailed description
of the second fan module side plate 220 and the second
catching part 221 is corresponding to the detailed descrip-
tion of the first fan module side plate 210 and the second
catching part 221, the overlapping descriptions are omitted.
[0066] The first frame side plate 110 of the power module
frame 100 may include a first guide part 112. The first guide
part 112 is disposed perpendicular to the first frame side
plate 110 and may be extended a predetermined length into
the power module frame 100. The first guide part 112 may
guide coupling of the fan module 20 when the fan module
20 is slidably coupled to the power module frame 100. The
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first guide part 112 may be in contact with one surface of the
fan module frame 200. The first guide part 112 can support
the bottom surface of the fan module 20 and can prevent the
fan module 20 from separating towards the lower side of the
power module frame 100. The first guide part 112 may be
connected to the end portion 130 of the lower plate 150 of
the power module frame 100. The first guide part 112 may
be disposed spaced apart from the end portion 130 of the
lower plate 150 of the power module frame 100.

[0067] The second frame side plate 120 may include a
second guide part 122. The second guide part 122 may be
formed in a shape symmetrical to that of the first guide part
112, or may be formed in a different shape. Since the
description of the second guide part 122 corresponds to the
description of the first guide part 112, overlapping descrip-
tions are omitted. The second guide part 122 formed in the
second frame side plate 120 may be formed by bending a
portion of a region where the second frame side plate 120
and the lower plate 150 are being connected.

[0068] The first frame side plate 110 may include a
screw-fastening part 113. The screw-fastening part 113 may
increase fixing force when the first frame side plate 110 and
the fan module 20 are coupled. The screw-fastening part 113
may be formed in a hole shape in the first frame side plate
110. The first fan module side plate 210 of the fan module
20 may include a hole 212 corresponding to the screw-
fastening part 113 of the first frame side plate 110. The
center of the screw-fastening part 113 may be disposed on
the axis of symmetry of the first fastening groove 111.
[0069] The fan module frame 200 may be disposed on
both side surfaces of the fan 21, and may have a structure in
which the upper, lower, and rear surfaces are open. The fan
module frame 200 may include a minimum plate for cou-
pling with and supporting the fan 21, but is not particularly
limited thereto.

[0070] The fan module frame 200 may include a third fan
module plate 230 being formed by connecting one end of the
first fan module side plate 210 and one end of the second fan
module side plate 220. The third fan module plate 230 may
be formed at an opposite direction being coupled with the
power module frame 100 when coupled with the power
module frame 100. The third fan module plate 230 may have
at least one hole 231 for screw-coupling with the fan 21. A
handle for a user to hold to connect or separate the fan
module 20 from the power module 10 may be formed in the
third fan module plate 230.

[0071] FIGS. 7 and 8 are views illustrating the double fan
module 30 in which the double fan 21 is coupled to the fan
module frame 200.

[0072] The double fan module 30 is a single fan module 20
coupled with an additional fan 21, and the added fan 21 may
be coupled to each other in a direction in which the fan
module 20 is coupled to the power module frame 100. The
first and second fan module side plates 210 and 220 of the
double fan module 30 may be formed by being extended a
predetermined length in a direction being coupled with the
power module frame 100 rather than the side plate of the
single fan module 20. The first and second fan module side
plates 210 and 220 may have different lengths in a direction
being coupled with the power module frame 100 according
to the number of fans 21. Even if the first and second fan
module side plates 210 and 220 have different lengths in a
direction being coupled with the power module frame 100,
the position of the catching parts 211 and 221 of the single
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fan module 20 and the double fan module 30, the positions
of the catching parts 211 and 221 may be the same. Accord-
ingly, even if the type of fan module being coupled to the
power module 10 is changed, the structure of the power
module frame 100 and the internal arrangement of compo-
nents of the power module 10 do not need to be changed.
When the double fan module 30 is coupled to the power
module 10, the single fan module 20 may be protruded from
the front surface of the power module 10 to be coupled
rather than the single fan module 20 is coupled. Since the
third fan module plate 230 of the double fan module 30 is
formed to correspond to the front surface of the fan 21, the
shape of the third fan module plate 230 may be the same
even if the number of fans 21 is changed. In addition, since
the detailed description of the double fan module 30 corre-
sponds to the description of the single fan module 20
described previously, overlapping descriptions will be omit-
ted.

[0073] FIG. 9 is a perspective view in which a fan module
is separated from a power module according to another
embodiment of the present invention. Referring to FIG. 9,
the fan module 20 may be slidably coupled from an upper
surface of the power module 10 to a lower surface. Since the
description of the fastening groove and catching part
described previously is a description of the case where the
fan module 20 is slidably coupled in a direction from a front
surface to a rear surface of the power module 10, when the
fan module 20 is slidably coupled in a direction from an
upper surface to a lower surface of the power module,
corresponding to this, the shape of the fastening groove and
catching part may be changed.

[0074] Hereinafter, with reference to FIGS. 10 to 17, an
LED and a lever disposed in a power module according to
an embodiment of the present invention will be described.
[0075] The power module frame 100 may include a side
plate 140 and a lower plate 150. The side plate 140 and the
lower plate 150 may be disposed perpendicular to each
other. The side plate 140 and the lower plate 150 may be
fixed by welding or screw-coupling of separate plates. The
side plate 140 and the lower plate 150 may be fixed by
welding or screw-coupling by bending the planar figure of
the power module frame 100 being formed of a single plate.
[0076] An AC socket 500 and a fan module 20 may be
disposed at the front part of the power module frame 100.
The length of the side plate 140 of the power module frame
in a direction perpendicular to the ground, and the length of
the lower plate 150 in a direction perpendicular to the side
plate 140 may vary depending on the size of the AC socket
500 and fan module 20.

[0077] Referring to FIG. 2 illustrating a front view of the
power module 10, a fan module 20 and an AC socket 500
may be disposed on the front surface of the power module
frame 100. The size of the AC socket 500 depends on the
size of the input AC power, and the size of the AC power
source depends on the amount of power. Recently, as the
power capacity of power modules increases, large AC power
sources and large size AC sockets are required.

[0078] The fan module 20 is disposed on the front surface
of the power module 10, and the size of the AC socket 500
being disposed in the remaining area is maximally secured,
but the lever 300 and the LED 600 can be disposed together.
To this end, the lever 300 may be disposed below the AC
socket 500, and the LED 600 may be disposed at the side
portion of the AC socket 500. The bracket 400 supporting
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the LED 600 and the first plate 310 of the lever 300 are in
contact with a first surface of the AC socket 500, and the
second plate 320 of the lever 300 may be in contact with a
second surface of the AC socket 500, and the first surface
and second surface of the AC socket 500 may be vertically
disposed.

[0079] The AC socket 500 may be spaced apart from the
side plate 140 of the power module frame 100 by a prede-
termined distance. The predetermined distance D1 between
the AC socket 500 and the side plate 140 may be larger than
the length D2 of which the lever hook 311 being protruded
from the first plate 310 of the lever 300 in a direction
perpendicular to the first plate 310. This is to secure a space
where the lever hook 311 is inserted into the power module
frame 100 when the handle 340 of the lever 300 is moved
toward an inner side direction which is perpendicular to the
side plate 140 of the power module frame 100. A predeter-
mined distance D1 between the AC socket 500 and the side
plate 140 may be larger than the diameter D3 of an LED 600.
An LED hole 142 may be formed between the AC socket
500 and the side plate 140, and the LED 600 may be inserted
into the LED hole 142 and supported.

[0080] The power module 10 may include a bracket 400.
The bracket 400 may support the LED 600. The bracket 400
may support the LED 600 so as to be protruded out of the
power module frame 100.

[0081] The bracket 400 may include a support 430 for
supporting the LED 600. The support portion 430 where the
bracket 400 is formed at a position facing the front surface
of the power module frame 100 is formed in a shape
corresponding to the outer circumferential surface of the
LED 600 to support the LED 600. The support portion 430
may include a fixing groove 431. In the LED 600, a flange
601 may be formed at a portion where epoxy and a lead wire
are coupled. The flange 601 of the LED 600 may have a
larger outer circumferential surface than the outer circum-
ferential surface of the epoxy of the LED 600. The fixing
groove 431 of the support portion 430 may be formed in a
shape corresponding to the flange 601 of the LED 600 to
support the LED 600. The LED 600 may be fit-coupled to
the fixing groove 431 of the support portion 430. Thus,
within the bracket 400, the LED 600 can be fixed or
supported without being separated in the front and rear
directions.

[0082] The LED 600 may externally display the operating
state of the power module 10. The LED 600 can emit green
or yellow (amber) colors and can be transformed into
various colors. The LED 600 may be turned on in a specific
color and may blink at a specific cycle. The user can check
the operating state of the power module 10 by looking at the
state of the LED 600, and can take action accordingly.

[0083] The bracket 400 may be coupled to the side plate
140 of the power module frame 100. The bracket 400 may
be slidably coupled to the side plate 140 toward the front
surface of the power module frame 100. The side plate of the
power module frame 100 may include a bracket coupling
plate 144 in which a bracket groove 141 is formed. The
bracket groove 141 may be formed in a shape corresponding
to the bracket hooks 411 and 421. The bracket coupling plate
144 may be protruded in a wing shape from the side plate
140 of the power module frame 100 in an inward direction.
The bracket coupling plate 144 may be formed by being bent
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from the side plate 140 of the power module frame 100
toward an inner side direction of the power module frame
100.

[0084] The upper surface 410 of the bracket 400 may
include a first bracket hook 411. The first bracket hook 411
may be coupled to the bracket groove 141 being formed in
the bracket coupling plate 144. The first bracket hook 411
may be formed by being protruded from the upper surface
410 of the bracket 400. The first bracket hook 411 may
include: a first surface 411a parallel to the upper surface 410
of the bracket 400; and a second surface 4115 on which a
downwardly inclined surface is formed in a direction in
which the bracket 400 is slidably coupled. When the bracket
400 is slidably coupled to the bracket coupling plate 144, it
can be easily coupled through the second surface 4115, and
an end portion of the first surface 411a may be fit-coupled
into the bracket groove 141. One end portion of the first
bracket hook 411 is fit-coupled to the bracket groove 141 so
that movement in a rearward direction may be restricted.
[0085] The lower surface 420 of the bracket 400 is sym-
metrical with the upper surface 410 of the bracket 400 about
the body of the bracket 400, and the lower surface 420 of the
bracket may include a second bracket hook 421. A descrip-
tion of the second bracket hook 421 may be replaced with a
description of the first bracket hook 411.

[0086] A first tension groove 412 may be formed between
the upper surface 410 of the bracket 400 and the body 440.
The first tension groove 412 being formed spaced apart at a
predetermined interval may be included between the upper
surface 410 of the bracket 400 and the body 440. The first
tension groove 412 may be formed in a predetermined space
so that the upper surface 410 of the bracket 400 can be
elastically movable toward the body 440 side when the first
bracket hook 411 is slidably coupled into the bracket groove
141.

[0087] A second tension groove 422 may be formed
between the lower surface 420 of the bracket 400 and the
body 440. A second tension groove 422 being formed at a
predetermined interval may be included between the lower
surface 420 of the bracket 400 and the body. The second
tension groove 422 may be formed in a predetermined space
so that the lower surface 420 of the bracket 400 is elastically
movable toward the body 440 side when the second bracket
hook 421 slidably coupled into the bracket groove 141.
[0088] The power module 10 may include a lever 300. The
lever 300 is a component for coupling the power module 10
to a device included in the data center. When the handle 340
of the lever 300 is pulled in an inward direction perpen-
dicular to the side plate of the power module frame 100, the
lever hook 311 of the lever 300 can separate the power
module 10 as it enters inside the power module frame 100,
and when the lever hook 311 is being protruded from the
power module frame 100 as the handle 340 of the lever 300
is returned in place, it can be coupled to a device being
included in the data center.

[0089] The lever 300 may include a first plate 310, a
second plate 320, a third plate 330, and a handle 340. The
first plate 310 may be disposed parallel to the side plate 110
of the power module frame 100. The first plate 310 may be
in contact with the side plate 110 of the power module frame
100. The first plate 310 may include at least one lever hook
311. The lever hook 311 is inserted into the lever groove 113
formed in the side plate 110 of the power module frame 100
and may be protruded to be exposed to the outside of the
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power module frame 100. The first plate 310 may include at
least one hole 312. The hole 312 of the first plate 310 may
correspond to a hole formed in the side plate 110 of the
power module frame 100. The power module frame 100 and
the lever 300 may be coupled by coupling a screw (not
shown) in a hole formed at a corresponding position, or a
portion of the power module frame 100 is bent and the bent
portion (not shown) may be fixed and coupled in a manner
of press fitting into/inside the one hole 312 of the first plate
310.

[0090] The second plate 320 may be vertically connected
to the first plate 310. The second plate 320 may be disposed
parallel to the lower plate 120 of the power module frame
100. The second plate 320 may be in contact with the lower
plate 120 of the power module frame 100. A first connecting
portion 313 may be disposed between the lower end of the
first plate 310 and the second plate 320. Since the second
plate 320 may be disposed while forming a step with the
lower end of the first plate 310, the second plate 320 may be
connected to the first plate 310 by the first connecting
portion 313. The second plate 320 may be disposed in a
space formed between the AC socket 400 and the lower plate
120 of the power module frame 100, and may be freely
moved within the space.

[0091] The third plate 330 may be connected to the second
plate 320 and may be disposed to be exposed to the outside
of the power module frame 100. A second connecting
portion 321 may be disposed between the third plate 330 and
the second plate 320. Since the third plate 330 and the
second plate 320 may be disposed while forming a step
difference, the third plate 330 may be connected to the
second plate 320 by the second connecting portion 321. The
third plate 330 may include a catching part 331 being formed
in a vertical direction. When AC power is inserted into the
AC socket 400, the movement of the lever 300 may be
limited by the AC power and the catching part 331. Through
this, it is possible to prevent the power module 10 from
being separated from devices included in the data center
while the power module 10 is operating with AC power
inserted. That is, when the lever 300 is moved when AC
power is inserted into the AC socket 400, the catching part
331 of the lever 300 is caught in the AC power, so that it
helps to maintain the state in which the power module 10 is
coupled to the data center.

[0092] The handle 340 may be connected to the third plate
330. The handle 340 is a part that the user grips when
moving the lever 300 and may be made of a material that
does not conduct current to prevent electric conduction or
electric shock, but is not particularly limited thereto.
[0093] Although the embodiment of the present invention
has been described above with reference to the accompany-
ing drawings, those of ordinary skill in the art to which the
present invention belongs will understand that the present
invention may be embodied in other specific forms without
changing the technical spirit or essential features thereof.
Therefore, it should be understood that the embodiments
described above are illustrative in all respects and not
restrictive.

1.-10. (canceled)

11. A power module frame comprising:

a first frame side plate and a second frame side plate,
which face each other and are in contact with at least
parts of both side plates of a fan module when the frame
side plates are coupled to the fan module, respectively,
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wherein the first frame side plate and the second frame

side plate comprise:

at least one fastening groove coupled to a catching part
formed on the both side plates of the fan module; and

guide parts extended by a predetermined length from
lower ends of the first frame side plate and the
second frame side plate to face each other, to support
the lower surface of the fan module, and

wherein a screw-fastening part coupling the first frame

side plate to the fan module.

12. The power module frame according to claim 11,
wherein the fastening groove is that the width of a part of the
fastening groove where the catching protrusion of the catch-
ing part is located is wider than the width of the catching
protrusion when the fastening groove is combined with the
catching part.

13. The power module frame according to claim 11,
wherein a lower plate of the power module frame is opened
corresponding to a region into which the fan module is
inserted, and

wherein an end portion of a lower end of the power

module frame is in contact with one surface of the fan

module.

14. The power module frame according to claim 11,
wherein the fastening grooves are formed at positions facing
each other on both side plates of the fan module.

15. The power module frame according to claim 11,
wherein the first frame side plate comprises a first fastening
groove and a second fastening groove, and

wherein the center of the screw-fastening part is disposed

on an axis of symmetry of the first fastening groove.

16. The power module frame according to claim 15,
wherein the first fastening groove is apart from the second
fastening groove in a direction perpendicular to a direction
coupled to the fan module.

17. The power module frame according to claim 11,
wherein the fastening grooves comprises a first portion and
a second portion,

wherein the width of the second portion is wider than the

width of the first portion, and

wherein the catching protrusion of the catching part is

located at the second portion.

18. The power module frame according to claim 11,
wherein a upper plate of the power module frame is opened
corresponding to a region into which the fan module is
inserted.

19. A power supply device comprising:

a power module; and

a fan module coupled to the power module,

wherein the power module comprises a first frame side

plate and a second frame side plate being in contact

with the fan module and facing each other,

wherein the fan module comprises:

one or more fans;

a first fan module side plate and a second fan module
side plate formed on both side surfaces of the fan and
facing each other; and

a third fan module plate formed by connecting one end
of the first fan module side plate and one end of the
second fan module side plate, and

wherein the first fan module side plate and the second fan

module side plate comprises at least one catching part
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fit-coupled into fastening grooves formed on the first
frame side plate and the second frame side plate.

20. The power supply device according to claim 19,
wherein the catching part is extended outward from the first
fan module side plate or the second fan module side plate at
a predetermined angle.

21. The power supply device according to claim 19,
wherein the first fan module side plate and the second fan
module side plate have different lengths according to the
number of fans.

22. The power supply device according to claim 21,
wherein the first fan module side plate and the second fan
module side plate have different lengths in a direction
coupled to the power module frame, but the position of the
catching part is the same.

23. The power supply device according to claim 19,
wherein the first fan module side plate comprises a hole
fastened with a screw when the fan module and the first
frame side plate are coupled.

24. The power supply device according to claim 19,
wherein the first frame side plate and the second frame side
plate comprise:

at least one fastening groove coupled to the catching part;

and

guide parts extended by a predetermined length from

lower ends of the first frame side plate and the second
frame side plate to face each other, to support the lower
surface of the fan module, and

wherein a screw-fastening part coupling the first frame

side plate to the fan module.

25. The power supply device according to claim 24,
wherein the fastening groove is that the width of a part of the
fastening groove where the catching protrusion of the catch-
ing part is located is wider than the width of the catching
protrusion when the fastening groove is combined with the
catching part.

26. The power supply device according to claim 24,
wherein a lower plate of the power module frame is opened
corresponding to a region into which the fan module is
inserted, and

wherein an end portion of a lower end of the power

module frame is in contact with one surface of the fan
module.

27. The power supply device according to claim 24,
wherein the fastening grooves are formed at positions facing
each other on both side plates of the fan module.

28. The power supply device according to claim 24,
wherein the first frame side plate comprises a first fastening
groove and a second fastening groove, and

wherein the center of the screw-fastening part is disposed

on an axis of symmetry of the first fastening groove.

29. The power supply device according to claim 28,
wherein the fastening grooves comprises a first portion and
a second portion,

wherein the width of the second portion is wider than the

width of the first portion, and

wherein the catching protrusion of the catching part is

located at the second portion.

30. The power supply device according to claim 24,
wherein a upper plate of the power module frame is opened
corresponding to a region into which the fan module is
inserted.



