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(54) DISPLAY CONTROL MODULE AND DISPLAY DEVICE INCLUDING THE SAME

(57) Disclosed is a display control module including a supporting member (3) comprising coupling part for attaching
to an external surface in a negative Y-axis direction and a pair of guide surfaces configured to form opposite side ends
of the external coupling part in an X-axis direction; and at least one PCB coupled to the supporting member in a positive
Y-axis direction, the at least one PCB being provided at opposite sides of the at least one PCB in the X-axis direction
with a pair of connection terminals configured to be connected to a pair of display modules (5a,5b), respectively.
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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The present invention relates to a display con-
trol module that controls a display module and a display
device including the same.

2. Description of the Related Art

[0002] There are various kinds of display modules that
realize images. For example, there are a liquid crystal
display panel, a light emitting diode display panel, a plas-
ma display panel, and an organic light emitting diode dis-
play panel. In addition, a film type display module that
realizes images is also known. The film type display mod-
ule is transparent and flexible.
[0003] Meanwhile, display devices may be classified
into display devices that are manufactured as finished
products at factories and display devices that are man-
ufactured as modules at factories and are finally assem-
bled and installed on site. For a display device for on-site
installation, a display module and a display control mod-
ule for controlling the display module may be manufac-
tured separately. Known is a display device for on-site
installation configured such that a film-type display mod-
ule and a display control module are attached to the sur-
face of a window.

SUMMARY OF THE INVENTION

[0004] It is a first object of the present invention to im-
prove the convenience of installation of a display device
on site.
[0005] It is a second object of the present invention to
improve the convenience and accuracy of arrangement
of a plurality of film-type display modules configured to
be attached to an external surface when the display mod-
ules are installed on site.
[0006] It is a third object of the present invention to
improve the unity of images output by a plurality of display
modules when the display modules are installed on site.
[0007] It is a fourth object of the present invention to
minimize visually unnecessary parts of a film-type display
module configured to be attached to an external surface
from being emphasized or a phenomenon in which rec-
ognition of images output by the display module is re-
duced.
[0008] It is a fifth object of the present invention to en-
able a film-type display module to be more strongly at-
tached to an external surface when the display module
is installed on site.
[0009] It is a sixth object of the present invention to
safely protect the connection between a display module
and a printed circuit board (PCB) and the PCB after a
display device is installed on site.

[0010] In accordance with an aspect of the present in-
vention, the above and other objects can be accom-
plished by the provision of a display device including a
pair of display modules, a supporting member positioned
between the pair of display modules in an X-axis direction
in an XYZ rectangular coordinate system, and at least
one printed circuit board (PCB) coupled to the supporting
member in a positive Y-axis direction for controlling the
display modules, wherein the display modules are con-
figured to be connected to opposite sides of the PCB in
the X-axis direction.
the supporting member may be configured to be attached
to an external surface in a negative Y-axis direction, and
the display modules may be configured to be attached
to the external surface in the negative Y-axis direction.
the supporting member may comprise an external cou-
pling part for attaching to the external surface in the neg-
ative Y-axis direction, and a pair of guide surfaces form-
ing opposite side ends of the external coupling part in
the X-axis direction.
[0011] The display modules may be configured such
that side ends of the display modules contact the respec-
tive guide surfaces.
[0012] The guide surfaces may be disposed so as to
be parallel to each other.
[0013] Each of the display modules may comprise a
plurality of light emitting diodes (LEDs) spaced apart from
each other in the X-axis direction by a predetermined
distance, and a length between the guide surfaces in the
X-axis direction may be smaller than the predetermined
distance.
the display modules may comprise a first display module
disposed in a negative X-axis direction, and a second
display module disposed in a positive X-axis direction. A
sum of a first length between a closest LED of the first
display module in the positive X-axis direction and a side
end of the first display module in the positive X-axis di-
rection, a second length between a closest LED of the
second display module in the negative X-axis direction
and a side end of the second display module in the neg-
ative X-axis direction, and the X-axis direction length may
be equal to the predetermined distance.
[0014] The supporting member may comprise a guide
unit comprising the external coupling part and the guide
surfaces, and
a base unit connected to a side of the guide unit in the
positive Y-axis direction and coupled to the at least one
PCB, and the display device further comprises a sealing
member disposed at a side surface of the base unit in
the negative Y-axis direction for filling a gap between the
base unit and the display modules.
[0015] The supporting member may comprise a guide
unit comprising the external coupling part and the guide
surfaces, and a base unit connected to a side of the guide
unit in the positive Y-axis direction and coupled to the at
least one PCB. A width of the base unit in the X-axis
direction may be greater than a width of the guide unit in
the X-axis direction.
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[0016] The at least one PCB may comprise a pair of
connection terminals configured to be electrically con-
nected to the display modules. The display modules may
comprise connection correspondence parts disposed at
the side ends adjacent to the opposite sides of the sup-
porting member in an X-axis direction so as to be con-
nected to the connection terminals. The supporting mem-
ber may be provided with connection holes through which
the connection correspondence parts pass.
[0017] The supporting member may comprise a pair
of case guides, protruding from opposite sides of the sup-
porting member in the X-axis direction, in the positive Y-
axis direction. The display device further may comprise
a case comprising a pair of side parts into which the case
guides are inserted and an upper surface part extending
while connecting the side parts to each other.
[0018] In accordance with another aspect of the
present invention, there is provided a display control
module including a supporting member comprising ex-
ternal coupling part for attaching to an external surface
in a negative Y-axis direction and a pair of guide surfaces
configured to form opposite side ends of the external cou-
pling part in an X-axis direction, and at least one PCB
coupled to the supporting member in a positive Y-axis
direction, the at least one PCB being provided at opposite
sides of the at least one PCB in the X-axis direction with
a pair of connection terminals configured to be connected
to a pair of display modules, respectively.
[0019] The supporting member may comprise a PCB
coupling portion protruding in the positive Y-axis direction
and coupled to the at least one PCB.
the at least one PCB may be disposed such that a thick-
ness of the at least one PCB in the X-axis direction is
smaller than a width of the at least one PCB in a Y-axis
direction.
[0020] The supporting member may comprise a guide
unit comprising the external coupling part and the guide
surfaces. A width of the guide unit in the X-axis direction
may be less than a width of at least one PCB in the Y-
axis direction.
[0021] The at least one PCB may comprise a board,
and the connection terminals may be disposed at oppo-
site side surfaces of the board in the X-axis direction,
respectively.
[0022] The supporting member may comprise a guide
unit comprising the external coupling part and the guide
surfaces, and a base unit connected to a side of the guide
unit in the positive Y-axis direction and coupled to the at
least one PCB. The base unit may comprise a cover por-
tion disposed in the negative Y-axis direction, and a width
of the cover portion in the X-axis direction may be greater
than a width of the guide unit in the X-axis direction.
[0023] The base unit may comprise a support protrud-
ing from the cover portion in the negative Y-axis direction
and spaced apart from the guide surfaces.
[0024] A side surface of the cover portion in the neg-
ative Y-axis direction may obliquely extend from distal
ends of the guide surfaces in the positive Y-axis direction

to a region between the X-axis direction and the positive
Y-axis direction.
[0025] The guide unit and the base unit may be formed
separately and fastened to each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
which are incorporated in and constitute a part of this
application, illustrate embodiments of the invention and
together with the description serve to explain the principle
of the invention. In the drawings:

FIGS. 1A and 1B are perspective views showing a
display device according to the present invention,
wherein FIG. 1A shows a display device installed on
site in accordance with an embodiment and FIG. 1A
shows a display device installed on site in accord-
ance with another embodiment;
FIG. 2 is a perspective view showing one of the dis-
play control modules shown in FIGS. 1A and 1B and
a pair of display modules connected thereto;
FIG. 3 is an exploded perspective view of the display
control module and the display modules shown in
FIG. 2;
FIG. 4 is a sectional view showing one of the display
modules taken along line S1-S1’ of FIG. 2;
FIGS. 5A to 5E are sectional views showing the dis-
play control module and the display modules taken
along line S2-S2’ of FIG. 2, wherein FIG. 5A shows
a display control module according to a first embod-
iment, FIG. 5B shows a display control module ac-
cording to a second embodiment, FIG. 5C shows a
display control module according to a third embodi-
ment, FIG. 5D shows a display control module ac-
cording to a fourth embodiment, and FIG. 5E shows
a display control module according to a fifth embod-
iment;
FIG. 6A is an exploded perspective view showing a
guide unit, a base unit, and a case of a display control
module according to an embodiment; and
FIG. 6B is an exploded perspective view showing a
guide unit, a base unit, and a case of a display control
module according to another embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0027] The present invention may be described based
on a rectangular coordinate system defined by an X axis,
a Y axis, and a Z axis, which are perpendicular to each
other, shown in the drawings. Each axial direction (i.e.
the X-axis direction, the Y-axis direction, and the Z-axis
direction) a two-way direction in which each axis extends.
Each positive axis direction (i.e. the positive X-axis di-
rection, the positive Y-axis direction, and the positive Z-
axis direction) is one-side direction of the two-way direc-
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tion in which each axis extends, and is generally denoted
by the symbol "+". Each negative axis direction (i.e. the
negative X-axis direction, the negative Y-axis direction,
and the negative Z-axis direction) is the other-side direc-
tion of the two-way direction in which each axis extends,
and is generally denoted by the symbol "-".
[0028] In this specification, the X-axis direction, the Y-
axis direction, and the Z-axis direction are defined based
on one display control module. In the XYZ rectangular
coordinate system, the X-axis direction is defined as the
direction in which a pair of display modules is connected
to the display control module, and the negative Y-axis
direction is defined as the direction in which a display
device is coupled to an external surface. In FIGS. 1 and
1B, the external surface is flat. Consequently, the X-axis,
Y-axis, and Z-axis directions are uniform in any one se-
lected from among a plurality of display control modules.
In the case in which the external surface is curved, the
X-axis, Y-axis, and Z-axis directions may be changed
depending on which of the display control modules is
selected.
[0029] The display device may be coupled to the ex-
ternal surface such that any one direction on the external
surface is the X-axis direction. In FIG. 1A, it may be un-
derstood that the X-axis direction is the leftward-right-
ward direction, the Z-axis direction is the upward-down-
ward direction, and the Y-axis direction is the forward-
rearward direction. In addition, in FIG. 1B, it may be un-
derstood that the X-axis direction is the upward-down-
ward direction, the Z-axis direction is the leftward-right-
ward direction, and the Y-axis direction is the forward-
rearward direction. It is not always necessary for the X-
axis direction to be the upward-downward direction or
the leftward-rightward direction. In addition, the terms
"upward," "downward," "leftward," "rightward," "forward,"
and "rearward" are given only for clear understanding of
the present invention, and the directions may be defined
differently depending on the circumstances.
[0030] According to the present invention, parts are
manufactured at a factory and are then assembled on
site, whereby a display device is installed. However, the
present invention is not limited thereto.
[0031] The display device may be installed to an ex-
ternal surface, such as the window or wall of a building,
the window of a transportation means, including a car,
or the surface of any other object.
[0032] In addition, the display device may be installed
to a curved surface as well as a flat surface. For example,
in the case in which the external surface has a curvature
in one direction, a pair of display modules may be con-
nected to a display control module while being arranged
in the direction in which the curvature is formed.
[0033] In the following description, the terms "first,"
"second," etc. are used only to avoid confusion between
designated components, and do not indicate the se-
quence or importance of the components or the relation-
ships between the components. For example, a second
component may be included alone without a first com-

ponent.
[0034] Referring to FIGS. 1A to 4, a display device 1
according to an embodiment of the present invention in-
cludes a display module 5 that displays images. The dis-
play module 5 is coupled to an external surface. The dis-
play device 1 includes a display control module 3 that
controls the output of images from the display module 5.
The display control module 3 controls the supply of power
to the display module 5. The display control module 3 is
coupled to the external surface. The display control mod-
ule 3 includes a supporting member 30 configured to be
coupled to the external surface and at least one printed
circuit board (PCB) 330 coupled to the supporting mem-
ber 30. The display control module 3 may further include
a case 360 that receives the PCB 330.
[0035] The display module 5 outputs images in the
negative Y-axis direction (i.e. in the forward direction). In
one example, the display module 5 may be a light emitting
diode (LED) display module. In another example, the dis-
play module 5 may be a liquid crystal display (LCD) mod-
ule. In yet another example, the display module 5 may
be any one selected from among a plasma display panel
(PDP), a field emission display (FED) module, and an
organic light emitting display (OLED) module. Hereinaf-
ter, the display module 5 will be described as being an
LED display module. However, the present invention is
not limited thereto.
[0036] The display module 5 may be flexible. The dis-
play module 5 may be flexible in the X-axis direction.
[0037] The display module 5 may be a film type display
module. The display module 5 may be a film type display
module having a given thickness in the Y-axis direction.
[0038] The display module 5 may be transparent. Im-
ages from the display module 5 may be output in the
rearward direction (i.e. in the positive Y-axis direction)
as well as in the forward direction (i.e. in the negative Y-
axis direction). The display module 5 may be transparent
such that light from one LED 53 is emitted in both direc-
tions (i.e. in the forward and rearward directions).
[0039] The display module 5 may be coupled to the
surface of an object (e.g. a window) outside the display
device 1 (hereinafter, referred to as an "external sur-
face"). In this embodiment, the external surface will be
described as being the surface of a glass panel GL. How-
ever, the present invention is not limited thereto. The dis-
play module 5 may have a surface for attachment con-
figured to be coupled to the external surface.
[0040] The surface for attachment is provided at the
side of the display module 5 in the negative Y-axis direc-
tion. The display module 5 may be manufactured at a
factory in the state in which a protective film is attached
to the surface for attachment. When the display device
1 is installed on site, the protective film may be separated
from the surface for attachment, and the surface for at-
tachment may be brought into contact the external sur-
face such that the display module 5 is coupled to the
external surface.
[0041] A pair of display modules 5a and 5b may be
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provided at opposite sides of the display control module
3 in the X-axis direction. The display modules 5a and 5b
may be disposed at opposite sides of the supporting
member 30 in the X-axis direction. The display modules
5a and 5b are electrically connected to the PCB 330. The
display modules 5a and 5b are provided at opposite sides
of the display control module 3 in the X-axis direction so
as to be connected to the PCB 330. Depending on the
on-site situation, however, the display module 5 may be
disposed only at one side of the supporting member 30
in the X-axis direction (i.e. at the side of the supporting
member 30 in the positive X-axis direction or in the neg-
ative X-axis direction). For example, as shown in FIG.
1B, the display module 5 may be disposed only at the
side of the lowermost display control module 3 in the
positive X-axis direction.
[0042] The display control module 3 includes a pair of
guide surfaces 310a and 310b, a description of which
will follow. The display modules 5a and 5b contact side
ends of the guide surfaces 310a and 310b. The display
modules 5a and 5b include a first display module 5a dis-
posed in the negative X-axis direction and a second dis-
play module 5b disposed in the positive X-axis direction.
On the basis of the display control module 3 disposed
between the display modules 5a and 5b, the first display
module 5a is disposed in the negative X-axis direction
while the second display module 5b is disposed in the
positive X-axis direction. The first display module 5a and
the second display module 5b may be symmetric with
respect to the display control module 3. In addition, the
first display module 5a and the second display module
5b may be the same. The description of the display mod-
ule 5 may equally apply to the display modules 5a and 5b.
[0043] The display module 5 may be provided with a
pair of side ends in the X-axis direction. The display mod-
ule 5 may be provided with a pair of side ends in the Z-
axis direction. The side ends of the display module 5 in
the X-axis direction and the side ends of the display mod-
ule 5 in the Z-axis direction may form a quadrangle. The
display module 5 may have a rectangular shape when
viewed in the Y-axis direction. The display module 5 may
have a square shape.
[0044] The display module 5 is provided with a side
end that contacts a guide unit 310, a description of which
will follow. The side end of the display module 5 that
contacts the guide unit 310 is formed in the X-axis direc-
tion. The side end of the first display module 5a in the
positive X-axis direction is configured to contact the guide
unit 310. The side end of the second display module 5b
in the negative X-axis direction is configured to contact
the guide unit 310.
[0045] The display module 5 may include a plurality of
LEDs 53. The LEDs 53 emit light at least in the negative
Y-axis direction. The LEDs 53 are disposed on a film 51.
[0046] The LEDs 53 may be spaced apart from each
other by a predetermined distance Dx in the X-axis di-
rection. The LEDs 53 may be spaced apart from each
other by a predetermined arrangement distance Dz in

the Z-axis direction. The LEDs 53 may be disposed on
the film 51 in a lattice arrangement.
[0047] The display module 5 may include an LED array
group 53G constituted by a plurality of LEDs 53 arranged
in the X-axis direction. The LEDs 53 of the LED array
group 53G are spaced apart from each other by a pre-
determined distance Dx in the X-axis direction. In this
embodiment, the LED array group 53G is constituted by
16 LEDs 53.
[0048] The display module 5 may include a plurality of
LED array groups 53G arranged in the Z-axis direction.
The LED array groups 53G are spaced apart from each
other by a predetermined arrangement distance Dz in
the Z-axis direction. The LED array groups 53G are con-
stituted by n LEDs 53. The LEDs 53 of the display module
5 may be constituted by n LED array groups 53G (n being
a natural number equal to or greater than 2). The distance
Dx and the arrangement distance Dz may be the same.
In this embodiment, the LEDs 53 of the display module
5 are constituted by 16 LED array groups 53G.
[0049] One of the LEDs 53 arranged in the X-axis di-
rection that is closest to the display control module 3 may
be defined as the closest LED 53a. The LED array group
53G includes the closest LED 53a. Each of the LED array
groups 53G includes the closest LED 53a. The closest
LED 53a, among the LEDs 53 of the LED array group
53G, is closest to a connection correspondence part 57.
The closest LED 53a is disposed so as to be close to the
connection correspondence part 57 of the display module
5. The closest LED 53a of the first display module 5a is
disposed at the part of the first display module 5a that is
located in the positive X-axis direction, and the closest
LED 53a of the second display module 5b is disposed at
the part of the second display module 5b that is located
in the negative X-axis direction.
[0050] Referring to FIGS. 4 to 5E, a first length D1 is
the length between the closest LED 53a of the first display
module 5a in the positive X-axis direction and the side
end of the first display module 5a in the positive X-axis
direction. A second length D2 is the length between the
closest LED 53a of the second display module 5b in the
negative X-axis direction and the side end of the second
display module 5b in the negative X-axis direction. The
closest LED 53a of each of the LED array groups 53G
of the first display module 5a is spaced apart from the
side end of the first display module 5a in the positive X-
axis direction by the first length D1. The closest LED 53a
of each of the LED array groups 53G of the second dis-
play module 5b is spaced apart from the side end of the
second display module 5b in the negative X-axis direction
by the second length D2.
[0051] Referring to FIGS. 5A to 5E, an X-axis direction
length D3 is the length between the guide surfaces 310a
and 310b of the display control module 3. The X-axis
direction length D3 is smaller than the predetermined dis-
tance Dx. Consequently, it is possible to prevent the clos-
est LED 53a of the first display module 5a and the closest
LED 53a of the second display module 5b from being
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excessively spaced apart from each other in the X-axis
direction, thereby reducing a phenomenon in which im-
ages output from the first and second display modules
5a and 5b are recognized by a user in the state of being
separated from each other.
[0052] The sum Do of the first length D1, the second
length D2, and the X-axis direction length D3 may be
configured to be the predetermined distance Dx. The sum
of the first length D1, the second length D2, and the X-
axis direction length D3 may be configured to be sub-
stantially equal to the predetermined distance Dx. Con-
sequently, it is possible to reduce a sense of discontinuity
in images generated at the interface between the closest
LED 53a of the first display module 5a and the closest
LED 53a of the second display module 5b, thereby im-
proving a sense of unity of the images output from the
first and second display modules 5a and 5b.
[0053] The display module may include a film 51, on
which the LEDs 53 are disposed. The film 51 has a given
thickness in the Y-axis direction. The film 51 may be
formed in the shape of a thin sheet. The film 51 may be
flexible. The film 51 may be made of a transparent ma-
terial.
[0054] The film 51 may be formed by stacking a plu-
rality of layers. The layers of the film 51 may be formed
of different materials.
[0055] The film 51 includes a first layer 51a disposed
in the positive Y-axis direction and a second layer 51b
disposed in the negative Y-axis direction. The first layer
51a and the second layer 51b are coupled to each other.
A wire 55 may be disposed between the first layer 51a
and the second layer 51b. The LEDs 53 may be fixed to
the first layer 51a. The second layer 51b may receive the
LEDs 53.
[0056] The second layer 51b is coupled to the side sur-
face of the first layer 51a in the negative Y-axis direction.
The LEDs 53 are coupled to the side surface of the first
layer 51a in the negative Y-axis direction. The surface
for attachment is provided at the side surface of the sec-
ond layer 51b in the negative Y-axis direction. The first
layer 51a may include a plurality of layers. In addition,
the second layer 51b may include a plurality of layers.
[0057] The display module 5 includes a wire 55 for
guiding electricity to the LEDs 53. The wire 55 electrically
connects the LEDs to the connection correspondence
part 57.
[0058] The wire 55 may include a positive conductor
commonly connected to the LEDs 53 in each LED array
group 53G and a plurality of negative conductors con-
nected to the respective LEDs 53 in each LED array
group 53G. For example, in the case in which each LED
array group 53G includes 16 LEDs 53, one positive con-
ductor and 16 negative conductors are provided for each
LED array group 53G. At least one positive conductor
and at least one negative conductor that guide electricity
to each LED array group 53G may be referred to as a
"conductor group."
[0059] The display module 5 includes a connection cor-

respondence part 57 connected to a connection terminal
331 of the PCB 330, a description of which will follow.
The connection correspondence part 57 is disposed at
the side end of the display module 5 that contacts the
guide surfaces 310a and 310b. The connection corre-
spondence part 57 is disposed at the side end of the first
display module 5a in the positive X-axis direction. The
connection correspondence part 57 is disposed at the
side end of the second display module 5b in the negative
X-axis direction.
[0060] The connection correspondence part 57 pro-
trudes and extends from the side end of the display mod-
ule 5. The connection correspondence part 57 is formed
so as to be flexible. When the display device 1 is installed
on site, the connection correspondence part 57 is bent
from the side end of the display module 5 in the positive
Y-axis direction so as to be connected to the PCB 330.
[0061] The display module 5 includes a plurality of con-
nection correspondence parts 57. The connection corre-
spondence parts 57 may be spaced apart from each other
in the Z-axis direction. The connection correspondence
parts 57 are arranged along the side end of the display
module 5.
[0062] Each connection correspondence part 57 forms
terminals for at least one conductor group. When the con-
nection correspondence parts 57 are electrically con-
nected to the PCB 330, at least one conductor group, the
terminals for which are formed by each connection cor-
respondence part 57, is electrically connected to the PCB
330. In this embodiment, each connection correspond-
ence part 57 forms terminals for two conductor groups.
That is, image signals are applied to two LED array
groups 53G through one connection correspondence
part 57.
[0063] Referring to FIGS. 1A to 4, the display control
module 3 is disposed between a pair of display modules
5a and 5b. The display control module 3 is configured to
be coupled to the external surface. The display control
module 3 extends in the Z-axis direction.
[0064] The display control module 3 includes a sup-
porting member 30 configured to be attached to the ex-
ternal surface. The side surface of the supporting mem-
ber 30 in the negative Y-axis direction is configured to
be attached to the external surface. The length of the
supporting member 30 in the Z-axis direction may be
substantially equal to the length of the display module 5
in the Z-axis direction.
[0065] The supporting member 30 supports at least
one PCB 330. The supporting member 30 is disposed
between the display modules 5a and 5b. The supporting
member 30 extends in the Z-axis direction.
[0066] The supporting member 30 includes a guide unit
310 for guiding the disposition of the display modules 5a
and 5b. The supporting member 30 includes a base unit
320 to which at least one PCB 330 is fixed.
[0067] The guide unit 310 provides a guide line for dis-
posing the display modules 5a and 5b. The guide unit
310 provides a reference line with which one side end of
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the display module 5 in the X-axis direction comes into
contact. The guide unit 310 provides a reference line with
which the side end of the first display module 5a in the
positive X-axis direction comes into contact. The guide
unit 310 provides a reference line with which the side end
of the second display module 5b in the negative X-axis
direction comes into contact.
[0068] When the display device 1 is installed on site,
the guide unit 310 is attached to the external surface,
and then the display modules 5a and 5b may be attached
to the external surface in the state of being in contact
with the guide unit 310. Consequently, the positions of
the display modules 5a and 5b relative to the display
control module 3 are adjusted accurately.
[0069] The guide unit 310 extends in the Z-axis direc-
tion. The width of the guide unit 310 in the X-axis direction
is smaller than the length of the guide unit 310 in the Z-
axis direction. The guide unit 310 may have a given thick-
ness in the Y-axis direction. The guide unit 310 may have
a bar shape. The length of the guide unit 310 in the Z-
axis direction may be substantially equal to the length of
the display module 5 in the Z-axis direction.
[0070] The side surface of the guide unit 310 in the
negative Y-axis direction may be flat. The opposite side
surfaces of the guide unit 310 in the X-axis direction may
be flat. The opposite side surfaces of the guide unit 310
in the X-axis direction may be perpendicular to the side
surface of the guide unit 310 in the negative Y-axis di-
rection. One of the opposite side surfaces of the guide
unit 310 in the X-axis direction that is connected to the
side surface of the guide unit 310 in the negative Y-axis
direction may be flat and perpendicular to the side surface
of the guide unit 310 in the negative Y-axis direction.
[0071] Referring to FIGS. 5A to 5E, the guide unit 310
includes an attachment member 312 configured to be
attached to the external surface. For example, the at-
tachment member 312 may be a double-side adhesive
sheet. In another example, an adhesive material is ap-
plied to the side surface of the attachment member 312
in the negative Y-axis direction. The attachment member
312 is disposed at the side surface of the guide unit 310
in the negative Y-axis direction. The attachment member
312 is disposed at the side surface of a guide body 311
in the negative Y-axis direction. The opposite side sur-
faces of the attachment member 312 in the X-axis direc-
tion may form at least portions of the guide surfaces 310a
and 310b.
[0072] The guide unit 310 includes a guide body 311
coupled to the attachment member 312. The guide body
311 is coupled to the side surface of the attachment mem-
ber 312 in the positive Y-axis direction. The guide body
311 has a bar shape extending in the Z-axis direction.
The opposite side surfaces of the guide body 311 in the
X-axis direction may form at least portions of the guide
surfaces 310a and 310b. The opposite side surfaces of
the guide body 311 in the X-axis direction may be flat.
The opposite side surfaces of the guide body 311 in the
X-axis direction may be parallel to each other. The guide

body 311 is coupled to the base unit 320. The base unit
320 is coupled to the side surface of the guide body 311
in the positive Y-axis direction.
[0073] The guide unit 310 includes an external cou-
pling part 310c for coupling with the external surface. The
external coupling part 310c is configured to be coupled
to the external surface in the negative Y-axis direction of
the guide unit 310. The external coupling part 310c is
disposed in the negative Y-axis direction of the guide unit
310. The external coupling part 310c is disposed in the
negative Y-axis direction of the attachment member 312.
The external coupling part 310c may be flat.
[0074] The guide unit 310 includes a pair of guide sur-
faces 310a and 310b. The guide surfaces 310a and 310b
are disposed at the opposite side surfaces of the guide
unit 310 in the X-axis direction.
[0075] The guide surfaces 310a and 310b are config-
ured to contact one side end of the display module 5.
The guide surfaces 310a and 310b guide the positions
of one side end of the display module 5.
[0076] The guide surfaces 310a and 310b include a
first guide surface 310a for guiding the position of the
side end of the first display module 5a in the positive X-
axis direction and a second guide surface 310b for guid-
ing the position of the side end of the second display
module 5b in the negative X-axis direction. The first guide
surface 310a and the second guide surface 310b are
symmetric with each other in the X-axis direction.
[0077] The guide surfaces 310a and 310b form oppo-
site side ends of the external coupling part 310c. The
distal ends of the guide surfaces 310a and 310b in the
negative Y-axis direction are connected to the side ends
of the external coupling part 310c. The guide surfaces
310a and 310b extend from the side ends of the external
coupling part 310c in the positive Y-axis direction.
[0078] The guide surfaces 310a and 310b may be flat.
The guide surfaces 310a and 310b may be perpendicular
to the external coupling part 310c.
[0079] The guide surfaces 310a and 310b may be dis-
posed so as to be parallel to each other. The guide sur-
faces 310a and 310b extend so as to be parallel to each
other. The guide surfaces 310a and 310b extend in the
Z-axis direction. The guide surfaces 310a and 310b are
perpendicular to the X-axis direction. When the display
device 1 is installed on site, therefore, it is possible to
easily dispose two facing side ends of the display mod-
ules 5a and 5b so as to be parallel to each other.
[0080] The base unit 320 is coupled to the at least one
PCB 330. The base unit 320 provides a support end for
the at least one PCB 330. The at least one PCB 330 is
coupled to the part of the base unit 320 in the positive Y-
axis direction.
[0081] The base unit 320 is coupled to the guide unit
310. The base unit 320 is connected to the side of the
guide unit 310 in the positive Y-axis direction. The length
of the base unit 320 in the Z-axis direction may be sub-
stantially equal to the length of the guide unit 310 in the
Z-axis direction.
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[0082] In the first to third and fifth embodiments, shown
in FIGS. 5A to 5C and 5E, the base unit 320 and the
guide unit 310 may be formed separately. In this case,
the base unit 320 and the guide unit 310 may be assem-
bled using a fastening member 390. The base unit 320
and the guide unit 310 may be coupled to each other via
a fastening member 390, such as a screw. When the
display device 1 is installed on site, therefore, the guide
unit 310, the display modules 5a and 5b, and the base
unit 320 may be sequentially installed. Consequently, it
is possible to conveniently install the display modules 5a
and 5b in the state of being in contact with the guide unit
310. In addition, the side end of the display module 5 that
contacts the guide unit 310 is covered by the base unit
320, and the connection correspondence part 57 con-
veniently passes through a connection hole 320h.
[0083] In a fourth embodiment shown in FIG. 5D, a
base unit 320"’ and a guide unit 310"’ may be formed
integrally. In this case, the base unit 320"’ and the guide
unit 310"’ may be connected to each other without an
additional fastening member 390. When the display de-
vice 1 is installed on site, therefore, the process of as-
sembling the guide unit 310 and the base unit 320 is not
needed, thereby reducing the installation time. In this
case, however, the process of contacting the side end of
the display module 5 to the guide unit 310 and passing
the connection correspondence part 57 through the con-
nection hole 320h may be more difficult than in the first
to third and fifth embodiments. In order to improve work-
ability, therefore, an angled portion A, a description of
which will follow, may be provided.
[0084] The base unit 320 includes a PCB coupling por-
tion 321 coupled to the at least one PCB 330. The PCB
coupling portion 321 protrudes in the positive Y-axis di-
rection. The PCB coupling portion 321 is disposed at the
part of the supporting member 30 that is located in the
positive Y-axis direction. One side surface of the PCB
coupling portion 321 and one side surface of the PCB
330 may be coupled to each other via a fastening member
390, such as a screw.
[0085] The base unit 320 includes a cover portion 323
disposed in the negative Y-axis direction. The cover por-
tion 323 may be formed in the shape of a plate having a
given thickness in the Y-axis direction. The width of the
cover portion 323 in the Y-axis direction is larger than
the sectional thickness of the cover portion 323 in the X-
axis direction. The cover portion 323 extends in the Z-
axis direction.
[0086] The width of the base unit 320 in the X-axis di-
rection is greater than the width of the guide unit 310 in
the X-axis direction. The width of the base unit 320 in the
X-axis direction is greater than the width of the gap be-
tween the pair of display modules 5a and 5b in the X-
axis direction. The guide unit 310 is positioned between
the pair of display modules 5a and 5b such that a length-
wise axis(the Z-axis) of the guide unit 310 intersects a
space between the pair of display modules 5a and 5b.
The width of the cover portion 323 in the X-axis direction

is configured to be larger than the width of the guide unit
310 in the X-axis direction. The part of the side surface
of the cover portion 323 in the negative Y-axis direction
that is not connected to the guide unit 310 faces the dis-
play module 5. Consequently, it is possible to minimize
the width of the guide unit 310 in the X-axis direction,
thereby sufficiently securing the area of the side surface
of the supporting member in the positive Y-axis direction
at which the PCB 330 is disposed and improving work-
ability while mitigating an increase in the size of the visible
portion of the border area of the display module.
[0087] The cover portion 323 includes a central portion
323c connected to the guide unit 310. The cover portion
323 includes one side portion 323a extending from the
central portion 323c in the negative X-axis direction. The
cover portion 323 includes the other side portion 323b
extending from the central portion 323c in the positive X-
axis direction. The central portion 323c, the one side por-
tion 323a, and the other side portion 323b may be dis-
posed in the same plane.
[0088] The base unit 320 includes a case guide 324
coupled to the case 360. A pair of case guides 324 may
be provided. Each of the case guides 324 may be formed
in the shape of a plate having a given thickness in the X-
axis direction.
[0089] The case guides 324 may be disposed at op-
posite sides of the base unit 320 in the X-axis direction.
The case guides 324 may be asymmetric from each other
in the X-axis direction such that the case 360 is coupled
to the base unit 320 only in a predetermined direction.
The case guides 324 protrude from opposite sides in the
X-axis direction. The case guides 324 protrude in the
positive Y-axis direction. The case guides 324 include a
first case guide 324a disposed in the negative X-axis
direction and a second case guide 324b disposed in the
positive X-axis direction. The first case guide 324a faces
the side in the negative X-axis direction of the at least
one PCB 330. The second case guide 324b faces the
side in the positive X-axis direction of the at least one
PCB 330.
[0090] A plurality of case guides 324 may be spaced
apart from each other in the Z-axis direction. The display
control module 3 may include a case guide 324 disposed
at the distal end of the supporting member 30 in the Z-
axis direction.
[0091] The supporting member 30 is provided with a
connection hole 320h, through which the connection cor-
respondence part 57 passes. The connection hole 320h
is formed in the base unit 320. The connection hole 320h
is formed in the cover portion 323. The connection hole
320h is formed in the one side portion 323a and the other
side portion 323b. It is possible to easily and conveniently
couple the connection correspondence part 57 to the
connection terminal 331 using the connection hole 320h
and to hide the connection correspondence part 57,
which does not need to be visible, when images are out-
put after the display device 1 is installed on site.
[0092] The connection hole 320h is formed through the
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base unit 320 in the Y-axis direction. A plurality of con-
nection holes 320h may be spaced apart from each other
in the direction in which the base unit 320 extends (i.e.
the Z-axis direction). The connection holes 320h are dis-
posed at positions corresponding to a plurality of con-
nection correspondence parts 57. The number of con-
nection holes 320h may be equal to the number of con-
nection correspondence parts 57.
[0093] The guide unit 310 is provided at opposite sides
thereof in the X-axis direction with a pair of connection
holes 320h1 and 320h2. The connection holes 320h1
and 320h2 are formed through the cover portion 323 in
the Y-axis direction. The connection holes 320h1 and
320h2 include a first connection hole 320h1 disposed in
the negative X-axis direction and a second connection
hole 320h2 disposed in the positive X-axis direction. The
connection correspondence part 57 of the first display
module 5a passes through the first connection hole
320h1. The connection correspondence part 57 of the
second display module 5a passes through the second
connection hole 320h2.
[0094] At least one PCB 330 controls the output of im-
ages from the display module 5. The PCB 330 controls
a pair of display modules.
[0095] The PCB 330 is fixed to the supporting member
30. The PCB 330 is fixed to the base unit 320. The PCB
330 is fixed to the PCB coupling portion 321. The PCB
330 is coupled to the supporting member 30 in the pos-
itive Y-axis direction. The PCB 330 is coupled to the side
of the supporting member 30 opposite the external cou-
pling part 310c. The PCB 330 is disposed at the side
surface of the base unit 320 in the positive Y-axis direc-
tion.
[0096] In the first to fourth embodiments shown in
FIGS. 5A to 5D, the PCB coupling portion 321 is formed
in the shape of a plate having a given thickness in the X-
axis direction. The PCB coupling portion 321 is longer in
the Y-axis direction than in the X-axis direction. The plate-
shaped PCB 330 is fixed by the PCB coupling portion
321 in the state of having a given thickness in the X-axis
direction. In the first to fourth embodiments, at least one
PCB 330 is disposed such that the thickness of the PCB
330 in the X-axis direction is smaller than the width of
the PCB 330 in the Y-axis direction. A plane of the PCB
330 is perpendicular to the display modules 5. The sup-
porting member 30 is configured to support the PCB 330
in an upright position with respect to the display modules
5. When the user views images, therefore, the PCB 330
is hardly visible, and the width of the display control mod-
ule 3 in the X-axis direction is relatively reduced, whereby
output images are further emphasized.
[0097] In the fifth embodiment shown in FIG. 5E, a PCB
coupling portion 321"" may be formed in the shape of a
plate having a given thickness in the Y-axis direction.
The PCB coupling portion 321"" is longer in the X-axis
direction than in the Y-axis direction. The plate-shaped
PCB 330 is fixed in the state of having a given thickness
in the Y-axis direction. In the fifth embodiment, at least

one PCB 330 is disposed such that the width of the PCB
330 in the X-axis direction is larger than the thickness of
the PCB 330 in the Y-axis direction. Consequently, the
direction in which the fastening member passes when
the PCB 330 is fastened to the base unit 320 is perpen-
dicular to the external surface, whereby the PCB 330 is
fastened easily and conveniently.
[0098] The PCB 330 includes a connection terminal
331 configured to be electrically connected to the display
module 5. At least one PCB 330 includes a pair of con-
nection terminals 331a and 331b configured to be elec-
trically connected to a pair of display modules 5a and 5b.
The connection terminals 331a and 331b are disposed
at opposite sides of the at least one PCB 330 in the X-
axis direction. The connection terminals 331a and 331b
correspondingly connects opposite surfaces of the at
least one PCB 330 to the pair of display modules 5a and
5b. The connection terminals 331a and 331b include a
first connection terminal 331a disposed in the negative
X-axis direction and a second connection terminal 331b
disposed in the positive X-axis direction. The first con-
nection terminal 331a is electrically connected to the con-
nection correspondence part 57 of the first display mod-
ule 5a. The second connection terminal 331b is electri-
cally connected to the connection correspondence part
57 of the second display module 5b. Consequently, the
display modules 5a and 5b may be easily connected to
the PCB 330, the length of the connection correspond-
ence part 57 may be reduced, and the assembly structure
of the display device may be simplified.
[0099] The first connection terminal 331a connects a
first upright side (a upright side in the negative X-axis
direction) of the PCB 330 to the first display module 5a.
The second connection terminal 331b connects a second
upright side (a upright side in the positive X-axis direction)
of the PCB 330 to the second display module 5b.
[0100] The PCB 330 includes a board 332 on which
the connection terminal 331 is disposed. A circuit is dis-
posed on the board 332. The board 332 is formed in a
plate shape.
[0101] The concerned display device 1 may be elec-
trically connected to another display device 1 adjacent
thereto. Here, one display device 1 means a unit including
one display control module 3 and a pair of display mod-
ules 5. m display devices 1 may be electrically connected
to each other such that images from a maximum of 2*m
display modules 5 can be controlled simultaneously. The
concerned display control module 3 may be electrically
connected to another display control module 3 adjacent
thereto. The PCB 330 of the concerned display control
module 3 (hereinafter, referred to as the "concerned
PCB") is configured to be connected to the PCB 330 of
another display control module 3 adjacent thereto (here-
inafter, referred to as the "adjacent PCB"). An image out-
put signal may be transmitted from one to the other of
the concerned PCB 330 and the adjacent PCB 330. Pow-
er necessary to output images may be transmitted from
one to the other of the concerned PCB 330 and the ad-
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jacent PCB 330.
[0102] The PCB 330 may include a connector 336 con-
figured to be electrically connected to another PCB 330.
An image output signal may be transmitted from one to
the other of the concerned PCB 330 and the adjacent
PCB 330 via the connector 336. Power necessary to out-
put images may be transmitted from one to the other of
the concerned PCB 330 and the adjacent PCB 330 via
the connector 336. The connector 336 may be disposed
at the distal end of the PCB 330 in the Z-axis direction.
A pair of connectors 336 may be disposed at opposite
sides of the PCB 330 in the Z-axis direction. The con-
cerned PCB 330 and the adjacent PCB 330 may be ar-
ranged in the Z-axis direction and may be connected to
each other.
[0103] In the first, second, fourth, and fifth embodi-
ments shown in FIGS. 5A, 5B, 5D, and 5E, at least one
PCB 330 includes a board 332. The connection terminals
331a and 331b are disposed at opposite side surfaces
of the board 332 in the X-axis direction. Consequently,
it is sufficient to couple only one board 332 to the sup-
porting member 30, thereby improving the convenience
of on-site installation.
[0104] Meanwhile, in the third embodiment shown in
FIG. 5C, at least one PCB 330" includes two PCBs 330a"
and 330b".
[0105] The case 360 receives the PCB 330. The case
360 and the base unit 320 form an internal space for
receiving the PCB 330. The case 360 is formed generally
in the shape of ’[’. The case 360 may be formed by bend-
ing a plate. The side surface of the case 360 in the neg-
ative Y-axis direction is recessed in the positive Y-axis
direction.
[0106] The case 360 includes a pair of side parts 363,
into which a pair of case guides 324 is inserted. The side
parts 363 form opposite side surfaces of the case 360 in
the X-axis direction. The side parts 363 are spaced apart
from each other in the X-axis direction. The side parts
363 are disposed so as to face each other. The side parts
363 are disposed outside the case guides 324. Inner sur-
faces of the side parts 363 contact outer surfaces of the
case guides 324. The side parts 363 include a first side
part 363a disposed in the negative X-axis direction and
a second side part 363b disposed in the positive X-axis
direction.
[0107] The case 360 includes an upper surface part
361 that extends and connects the side parts 363 to each
other. The upper surface part 361 forms the side surface
of the case 360 in the positive Y-axis direction. The upper
surface part 361 is connected to the distal ends of the
side parts 363 in the positive Y-axis direction. The upper
surface part 361 may be spaced apart from the base unit
320 in the Y-axis direction. The PCB 330 and the con-
nection correspondence part 57 may be stably protected
by the case 360.
[0108] Hereinafter, a process of installing the display
device 1 according to the first to third and fifth embodi-
ments (see FIGS. 5A to 5C and 5E) on site will be de-

scribed.
[0109] First, the guide unit 310 is coupled to the exter-
nal surface. At this time, the external coupling part 310c
of the guide unit 310 is attached to the external surface.
[0110] Subsequently, the display modules 5a and 5b
are attached to the external surface in the state in which
the display modules 5a and 5b are in tight contact with
the guide surfaces 310a and 310b. Specifically, the first
display module 5a is attached to the external surface in
the state in which the side end of the first display module
5a in the positive X-axis direction is in tight contact with
the first guide surface 310a. In addition, the second dis-
play module 5b is attached to the external surface in the
state in which the side end of the second display module
5b in the negative X-axis direction is in tight contact with
the second guide surface 310b. When the display module
comes into tight contact with the guide surfaces 310a
and 310b, the connection correspondence part 57 is bent
so as to protrude in the positive Y-axis direction.
[0111] Subsequently, the base unit 320 is fixed to the
guide unit 310 using the fastening member 390. In the
state in which the base unit 320 is disposed at the side
surface of the guide unit 310 in the positive Y-axis direc-
tion, the fastening member 390 extends through the base
unit 320 such that the base unit 320 is fixed to the guide
unit 310. When the base unit 320 is disposed at the side
surface of the guide unit 310 in the positive Y-axis direc-
tion, the connection correspondence parts 57 pass
through the respective connection holes 320h.
[0112] Subsequently, the PCB 330 is fixed to the PCB
coupling portion 321 of the base unit 320. In addition, the
connection terminals 331 corresponding to the connec-
tion correspondence parts 57 are connected to each oth-
er.
[0113] Subsequently, the case 360 is coupled to the
supporting member 30 along the case guide 324.
[0114] When the display device 1 according to the
fourth embodiment (see FIG. 5D) is installed on site, the
process of fixing the base unit 320 to the guide unit 310
using the fastening member 390 is not performed, since
the guide unit 310 and the base 320 are formed integrally.
The other processes are identical to the process of in-
stalling the display device 1 according to the first to third
and fifth embodiments on site.
[0115] Hereinafter, the second to fifth embodiments
will be described based on the difference from the first
embodiment shown in FIG. 5A with reference to FIGS.
5B to 5E.
[0116] A display control module 3’ according to the sec-
ond embodiment shown in FIG. 5B includes at least one
selected from between a sealing member 340’ and a sup-
port 325’. A supporting member 30’ may include a support
325’. A base unit 320’ includes a support 325’ protruding
from the cover portion 323 in the negative Y-axis direc-
tion. A pair of supports 325’ may be disposed at opposite
sides of the guide unit 310 in the X-axis direction. The
supports 325’ may be disposed so as to be symmetric
with respect to the guide unit 310 in the X-axis direction.
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The supports 325’ may be formed in a protruding shape.
The supports 325’ are spaced apart from the guide sur-
faces 310a and 310b. The supports 325’ are disposed
so as to be spaced apart from the guide surfaces in the
X-axis direction. The supports 325’ are formed so as to
contact the side surface of the display module 5 in the
positive Y-axis direction.
[0117] In the second embodiment, the display control
module 3’ may include a sealing member 340’ that fills
the gap between the base unit 320’ and the display mod-
ule 5. The sealing member 340’ is disposed at the side
surface of the base unit 320’ in the negative Y-axis di-
rection. The sealing member 340’ is disposed at the side
surface of the display module 5 in the positive Y-axis
direction. The sealing member 340’ is disposed between
the cover portion 323 and the display module 5. A pair
of sealing members 340’ may be disposed at opposite
sides of the guide unit 310 in the X-axis direction. A pair
of sealing members 340’ may be disposed so as to be
symmetric with respect to the guide unit 310 in the X-axis
direction. The sealing members 340’ may be formed in
a protruding shape. The sealing members 340’ may be
spaced apart from the guide surfaces 310a and 310b.
The sealing members 340’ may be disposed so as to be
spaced apart from the guide surfaces in the X-axis direc-
tion.
[0118] After the display device 1 is installed on site,
the display module 5 may be pushed toward the external
surface (i.e. in the negative Y-axis direction) using the
supports 325’ and/or the sealing members 340’ to more
stably fix the position of the display module 5 and to more
safely protect the connection correspondence parts 57.
Meanwhile, in the first embodiment, the side surface of
the cover portion 323 in the negative Y-axis direction may
directly contact the surface of the display module 5 in the
positive Y-axis direction, or the side surface of the cover
portion 323 in the negative Y-axis direction may be
spaced apart from the surface of the display module 5 in
the positive Y-axis direction.
[0119] In the second embodiment, in the case in which
the display control module 3’ includes both the support
325’ and the sealing member 340’, the sealing member
340’ may be disposed outside the support 325’. A pair of
sealing members 340’ may be disposed outside a pair
of supports 325’. The sealing members 340’ may contact
the supports 325’.
[0120] In the second embodiment, the width of the cov-
er portion 323 in the X-axis direction may be greater than
the width of the guide unit 310 in the X-axis direction in
order to realize the supports 325’ and/or the sealing mem-
bers 340’.
[0121] A display control module 3" according to the
third embodiment shown in FIG. 5C includes a pair of
PCBs 330". A first PCB 330a" is disposed in the negative
X-axis direction, and a second PCB 330b" is disposed in
the positive X-axis direction. Both the first PCB 330a" and
the second PCB 330b" may be fixed to a PCB coupling
portion 321". A pair of connection terminals 332a" and

332b" is disposed at the PCBs 330a" and 330b". The first
PCB 330a" includes a first board 332a" and a first con-
nection terminal 331a". The second PCB 330b" includes
a second board 332b" and a second connection terminal
331b".
[0122] In a display control module 3"’ according to the
fourth embodiment shown in FIG. 5D, the guide unit 310"’
and the base unit 320"’ are formed integrally, as previ-
ously described. In the display control module 3"’ accord-
ing to the fourth embodiment shown in FIG. 5D, a fas-
tening member for fastening the guide unit 310"’ and the
base unit 320"’ is not necessary.
[0123] A display control module 3"" according to the
fifth embodiment shown in FIG. 5E includes a PCB 330""
configured such that the width of the PCB in the X-axis
direction is larger than the thickness of the PCB in the Y-
axis direction. A base unit 320"" does not need a PCB
coupling portion protruding in the Y-axis direction. In-
stead, the base unit 320"" may include a PCB coupling
portion 321"" configured such that the width of the PCB
coupling portion in the X-axis direction is larger than the
thickness of the PCB coupling portion in the Y-axis di-
rection. A pair of connection terminals 331a and 331b is
disposed at opposite sides of the PCB 330"", which is
disposed horizontally, in the X-axis direction.
[0124] FIG. 6A is an exploded perspective view show-
ing a guide unit 310, a base unit 320, and a case 360 of
a display control module 3a according to an embodiment.
FIG. 6B is an exploded perspective view showing a guide
unit 310, a base unit 320, and a case 360 of a display
control module 3b according to another embodiment. The
display control module 3a shown in FIG. 6A is identical
to the display control module 3 according to the first em-
bodiment.
[0125] Hereinafter, the display control module 3b will
be described based on the difference between the dis-
play control module 3b and the display control module
3a. In the display control module 3b, the guide unit 310
and the base unit 320 are formed integrally. The side
surface of a cover portion 323 in the negative Y-axis di-
rection obliquely extends from the distal ends of a pair
of guide surfaces in the positive Y-axis direction to a re-
gion between the X-axis direction and the positive Y-axis
direction. The obliquely extending side surface of the cov-
er portion 323 in the negative Y-axis direction may be
referred to as an "angled portion A."
[0126] A pair of angled portions A may be formed so
as to be symmetric with respect to the guide unit 310 in
the X-axis direction. As the side surface of the angled
portion A in the negative Y-axis direction becomes distant
from the guide unit 310, the distance between the side
surface of the angled portion A and the display module
5 in the Y-axis direction increases. One side part 323a
of the display control module 3b obliquely extends from
a central part 323c to a region between the negative X-
axis direction and the positive Y-axis direction. The other
side part 323b of the display control module 3b obliquely
extends from the central part 323c to a region between
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the positive X-axis direction and the positive Y-axis di-
rection. The oblique one side part 323a and the oblique
other side part 323b constitute a pair of angled portions A.
[0127] When the display device 1 is installed on site,
therefore, the side end of the display module 5 is easily
and conveniently inserted into the gap between an ex-
ternal surface and the angled portions A such that the
side end of the display module 5 contacts guide surfaces
310a and 310b in the state in which a supporting member
30, which includes the guide unit 310 and the base unit
320, is attached to an external surface.
[0128] As is apparent from the above description, the
present invention has the effect of improving the conven-
ience of attachment of the display device to the external
surface when the display device is installed on site.
[0129] The display modules may be attached to the
external surface in the state of being in contact with the
guide unit, whereby the positions of the display modules
relative to the display control module are adjusted accu-
rately. Consequently, the display control module may al-
so have a function of guiding the disposition of the display
modules.
[0130] When the display device is installed on site, it
is possible to easily dispose two facing side ends of the
display modules so as to be parallel to each other through
the guide surfaces. Consequently, it is possible to easily
and conveniently align and install a plurality of display
modules on site.
[0131] The X-axis direction length between the guide
surfaces is configured to be smaller than the predeter-
mined distance by which the LEDs are spaced apart from
each other in the X-axis direction. Consequently, it is pos-
sible to prevent the closest LED of the first display module
in the positive X-axis direction and the closest LED of the
second display module in the negative X-axis direction
from being excessively spaced apart from each other in
the X-axis direction, thereby reducing a phenomenon in
which images output from the first and second display
modules are perceived by a user as being separated from
each other.
[0132] The sum of the first length, the second length,
and the X-axis direction length is configured to be the
predetermined distance. Consequently, it is possible to
improve a sense of unity of the images output from the
first and second display modules.
[0133] The guide unit and the base unit are formed
separately and fastened to each other. When the display
device is installed on site, therefore, the guide unit, the
display modules, and the base unit may be sequentially
installed. Consequently, it is possible to easily and con-
veniently install the display modules in the state of being
in contact with the guide unit without interference with
the base unit. In addition, the side end of the display
module that contacts the guide unit is easily and conven-
iently covered by the base unit.
[0134] The at least one PCB is disposed such that the
thickness of the PCB in the X-axis direction is smaller
than the width of the PCB in the Y-axis direction. When

the user views images, therefore, the PCB is hardly vis-
ible, and the width of the display control module in the X-
axis direction is relatively reduced.
[0135] The width of the cover portion in the X-axis di-
rection is configured to be larger than the width of the
guide unit in the X-axis direction. When the user views
the display module in the negative Y-axis direction, there-
fore, it is possible to sufficiently secure the area of the
side surface of the supporting member in the positive Y-
axis direction at which the PCB is disposed while reduc-
ing an increase in the visible size of the border area of
the display module.
[0136] It is possible to easily and conveniently couple
the connection correspondence part to the connection
terminal using the connection hole and to hide the con-
nection correspondence part, which does not need to be
visible, when images are output after the display device
is installed on site.
[0137] The connection terminals are disposed at op-
posite sides of the PCB in the X-axis direction. Conse-
quently, the display modules are easily connected to the
PCB, the length of the connection correspondence part
is reduced, and the assembly structure of the display
device is simplified.
[0138] The connection terminals are disposed at op-
posite side surfaces of the board in the X-axis direction.
Consequently, it is sufficient to couple only one board to
the supporting member, thereby improving the conven-
ience of on-site installation.
[0139] The PCB and the connection correspondence
part may be stably protected by the case.
[0140] After the display device is installed on site, the
display module may be pushed toward the external sur-
face (i.e. in the negative Y-axis direction) using the sup-
ports and/or the sealing members to more stably fix the
position of the display module and to more safely protect
the connection correspondence parts.
[0141] When the display device is installed on site, the
side end of the display module is easily and conveniently
inserted into the gap between the external surface and
the angled portions such that the side end of the display
module contacts guide surfaces.
[0142] Although the preferred embodiments of the
present invention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion as disclosed in the accompanying claims.

Claims

1. A display device (1) comprising:

a pair of display modules (5a, 5b);
a supporting member (30, 30’, 30", 30"’, 30"")
positioned between the pair of display modules
(5a, 5b) in an X-axis direction in an XYZ rectan-
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gular coordinate system; and
at least one printed circuit board (PCB) (330,
330", 330"") coupled to the supporting member
(30, 30’, 30", 30"’, 30"") in a positive Y-axis di-
rection for controlling the display modules (5a,
5b), wherein
the display modules (5a, 5b) are configured to
be connected to opposite sides of the PCB (330,
330", 330"") in the X-axis direction.

2. The display device (1) according to claim 1, wherein
the supporting member (30, 30’, 30", 30"’, 30"") con-
figured to be attached to an external surface in a
negative Y-axis direction, and
the display modules (5a, 5b) being configured to be
attached to the external surface in the negative Y-
axis direction.

3. The display device (1) according to claim 1 or 2,
wherein the supporting member (30, 30’, 30", 30"’,
30"") comprises:

an external coupling part (310c) for attaching to
the external surface in the negative Y-axis di-
rection; and
a pair of guide surfaces (310a, 310b) forming
opposite side ends of the external coupling part
(310c) in the X-axis direction.

4. The display device (1) according to claim 3, wherein
the display modules (5a, 5b) are configured such
that side ends of the display modules (5a, 5b) contact
the respective guide surfaces (310a, 310b).

5. The display device (1) according to claim 3 or 4,
wherein the guide surfaces (310a, 310b) are dis-
posed so as to be parallel to each other.

6. The display device (1) according to any one of claims
3 to 5, wherein
each of the display modules (5a, 5b) comprises a
plurality of light emitting diodes (LEDs) (53) spaced
apart from each other in the X-axis direction by a
predetermined distance (Dx), and
a length (D3) between the guide surfaces (310a,
310b) in the X-axis direction is smaller than the pre-
determined distance (Dx).

7. The display device (1) according to claim 6, wherein
the display modules (5a, 5b) comprise:

a first display module (5a) disposed in a negative
X-axis direction; and
a second display module (5b) disposed in a pos-
itive X-axis direction, and wherein
a sum of a first length (D1) between a closest
LED (53a) of the first display module (5a) in the
positive X-axis direction and a side end of the

first display module (5a) in the positive X-axis
direction, a second length (D2) between a clos-
est LED (53a) of the second display module (5b)
in the negative X-axis direction and a side end
of the second display module (5b) in the nega-
tive X-axis direction, and the X-axis direction
length (D3) is equal to the predetermined dis-
tance (Dx).

8. The display device (1) according to any one of claim
3 to 7, wherein
the supporting member (30, 30’, 30", 30"’, 30"") com-
prises:

a guide unit (310, 310"’) comprising the external
coupling part (310c) and the guide surfaces
(310a, 310b); and
a base unit (320, 320’, 320", 320"’, 320"") con-
nected to a side of the guide unit (310, 310"’) in
the positive Y-axis direction and coupled to the
at least one PCB (330, 330", 330""), and
the display device (1) further comprises a seal-
ing member (340’) disposed at a side surface of
the base unit (320’) in the negative Y-axis direc-
tion for filling a gap between the base unit (320’)
and the display modules (5a, 5b).

9. The display device (1) according to any one of claim
3 to 8, wherein
the supporting member (30, 30’, 30", 30"’, 30"") com-
prises:

a guide unit (310, 310"’) comprising the external
coupling part (310c) and the guide surfaces
(310a, 310b); and
a base unit (320, 320’, 320", 320"’, 320"") con-
nected to a side of the guide unit (310, 310"’) in
the positive Y-axis direction and coupled to the
at least one PCB (330, 330", 330""), and
a width of the base unit (320, 320’, 320", 320"’,
320"") in the X-axis direction is greater than a
width of the guide unit (310, 310"’) in the X-axis
direction.

10. The display device (1) according to any one of claim
1 to 9, wherein
the at least one PCB (330, 330", 330"") comprises a
pair of connection terminals (331a and 331b) or
(331a" and 331b") configured to be electrically con-
nected to the display modules (5a, 5b),
the display modules (5a, 5b) comprise connection
correspondence parts (57) disposed at the side ends
adjacent to the opposite sides of the supporting
member (30, 30’, 30", 30"’, 30"") in an X-axis direc-
tion so as to be connected to the connection termi-
nals (331a and 331b) or (331a" and 331b"), and
the supporting member (30, 30’, 30", 30"’, 30"") is
provided with connection holes (320h) through which
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the connection correspondence parts (57) pass.

11. The display device (1) according to any one of claim
1 to 10, wherein
the supporting member (30, 30’, 30", 30"’, 30"") com-
prises a pair of case guides (324a, 324b), protruding
from opposite sides of the supporting member (30,
30’, 30", 30"’, 30" ") in the X-axis direction, in the
positive Y-axis direction, and
the display device (1) further comprises a case (360)
comprising a pair of side parts into which the case
guides (324a, 324b) are inserted and an upper sur-
face part extending while connecting the side parts
to each other.

12. The display control module according to any one of
claim 1 to 11, wherein the supporting member (30,
30’, 30", 30"’, 30"") comprises a PCB coupling portion
(321, 321", 321"") protruding in the positive Y-axis
direction and coupled to the at least one PCB (330,
330", 330""), and
the at least one PCB (330, 330") is disposed such
that a thickness of the at least one PCB (330, 330")
in the X-axis direction is smaller than a width of the
at least one PCB (330, 330") in a Y-axis direction.

13. The display control module according to claim 8 or
9, wherein
the base unit (320, 320’, 320", 320"’, 320"") compris-
es a cover portion (323) disposed in the negative Y-
axis direction,
a width of the cover portion (323) in the X-axis direc-
tion is greater than a width of the guide unit (310,
310"’) in the X-axis direction, and
the base unit (320’) comprises a support (325’) pro-
truding from the cover portion (323) in the negative
Y-axis direction and spaced apart from the guide sur-
faces (310a, 310b).

14. The display control module according to any one of
claim 8, 9 and 13, wherein the base unit (320, 320’,
320", 320"’, 320"") comprises a cover portion (323)
disposed in the negative Y-axis direction,
a width of the cover portion (323) in the X-axis direc-
tion is greater than a width of the guide unit (310,
310"’) in the X-axis direction, and
a side surface of the cover portion (323) in the neg-
ative Y-axis direction obliquely extends from distal
ends of the guide surfaces (310a, 310b) in the pos-
itive Y-axis direction to a region between the X-axis
direction and the positive Y-axis direction.

15. The display control module according to any one of
claims 8, 9, 13 and 14, wherein the guide unit (310)
and the base unit (320, 320’, 320", 320"") are formed
separately and fastened to each other.
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