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Description

Title of Invention: DISPLAY APPARATUS AND METHOD FOR

[2]

[3]

[4]

[5]

[6]

MANUFACTURING THEREOF
Technical Field

The disclosure relates to a display apparatus and a manufacturing method thereof
and, more particularly, to a display apparatus composed of a plurality of modular

displays and a manufacturing method thereof.

Background Art

Recent developments in electronic technology have LED (light emitting diode) to de-
velopment of various display apparatuses. Recently, there has been an increasing
demand for a large screen display apparatus, and there is an increasing amount of
resources dedicated to development of a display apparatus having a large screen of 100
inches or more.

In the case of directly manufacturing a large screen display apparatus in a con-
ventional manner of a liquid crystal display (LCD) or organic light emitting diode
(OLED), there is a difficulty in mass production, as a problem such as a decrease in
yield or the like occurs in a cell process and a thin film Transistor (TFT) deposition
process.

When a large screen display apparatus is manufactured by modularizing a small
screen display apparatus and then serially attaching a plurality of modular displays,
there is an advantage that a problem of yield degradation which occurs when a large
screen display apparatus is manufactured directly can be solved, and that a size of a
screen can be customized according to a customer's demand.

However, in the case of tiling a plurality of modular displays, there are problems that
a seam region may be formed between the plurality of modular displays, and a user
may not recognize a display apparatus as an integral screen due to a difference in
optical density and refractive index and may feel that the display apparatus looks
unnatural.

When filling materials are applied to the seam region that have the same optical
density and refractive index as the modular display, positional tolerance is gradually
accumulated according to the number of times of arranging a plurality of modular
displays, and accordingly, the material is not uniformly filled in the seam region.
Therefore, there is a problem of increasing the visibility of the seam region due to the
difference between the refractive index and the optical density with the modular
display.

Disclosure of Invention
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Technical Problem
Provided are a display apparatus to cover a seam region that is formed when a
plurality of modular displays is arranged, enabling the seam region not to be identified

by a user, and a manufacturing method thereof.

Solution to Problem

In accordance with an aspect of the disclosure, there is a provided a method for man-
ufacturing a display apparatus including a plurality of modular displays, the method
including arranging the plurality of modular displays on a chassis, each modular
display from among the plurality of modular displays comprising a respective plurality
of pixels including a red inorganic light emitting element, a green inorganic light
emitting element, and a blue inorganic light emitting element; forming a film on the
plurality of modular displays; and forming a cover between light emitting elements of
the plurality of modular displays by removing a region of the film corresponding to the
light emitting elements of the plurality of modular displays.

The forming the cover may include forming the cover on edges of adjacent modular
displays from among the plurality of modular display.

The forming the cover may include irradiating a portion of the film corresponding to
the edges of the adjacent modular displays with a laser, and removing the region of the
film except for the irradiated portion of the film.

The method may further include detecting, through an optical inspection, the portion
of the film corresponding to a seam region formed between the adjacent modular
displays.

The cover may covers a seam region formed between the adjacent modular displays,
and fills at least a part of the seam region.

The film may include a base film and a transfer film attached to the base film, and
the forming the film may include laminating the film on the plurality of modular
displays so that the transfer film is disposed to face the plurality of modular displays.

The forming the cover may include forming the cover by removing the base film and
a region of the transfer film on which the laser is not irradiated.

The transfer film may have a thickness based on height of the red inorganic light
emitting element, the green inorganic light emitting element, and the blue inorganic
light emitting element included in the plurality of pixels.

The forming the cover may include forming the cover between light emitting
elements of the each modular display.

In accordance with an aspect of the disclosure, there is provided a display apparatus
including a chassis; a plurality of modular displays arranged on the chassis such that a

seam region is formed between adjacent modular displays from among the plurality of



WO 2020/071815 PCT/KR2019/012963

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

modular displays; and a processor configured to control the plurality of modular
displays to display an image, wherein each modular display from among the plurality
of modular displays includes a substrate; and a plurality of pixels comprising a red
inorganic light emitting element, a green inorganic light emitting element, and a blue
inorganic light emitting element, respectively, on the substrate, and a cover that covers
the seam region and is attached to respective edges of the adjacent modular displays

that define the seam region.
The cover may fill at least a part of the seam region between the respective edges of

the adjacent modular displays.

The cover may include a transfer film that has been irradiated with a laser to attach
the transfer film to the respective edges of the adjacent modular displays that define the
seam region, and the transfer film may have a predetermined thickness depending on a
height of the red inorganic light emitting element, the green inorganic light emitting
element, and the blue inorganic light emitting element included in the plurality of
pixels.

A width of the cover may be less than a distance between adjacent pixels from
among the plurality of pixels, and may be greater than a distance between the adjacent
modular displays from among the plurality of modular displays.

Brief Description of Drawings

The above and other aspects, features, and advantages of certain embodiments of the
present disclosure will be more apparent from the following description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a view of a display apparatus according to an embodiment;

FIG. 2 is a flowchart of a method for manufacturing a display apparatus according to
an embodiment;

FIGS. 3A, 3B, 4A, 4B, 5A, 5B, 6, 7A, and 7B are views illustrating a method for
manufacturing a display apparatus according to an embodiment;

FIG. 8 is a view illustrating an additional method of manufacturing a display
apparatus according to an embodiment; and

FIG. 9 is a block diagram of a display apparatus according to an embodiment.
Mode for the Invention

In the following description of the disclosure, a detailed description of known
functions and configurations incorporated herein will be omitted when it may obscure
the subject matter of the disclosure. In addition, the following embodiments may be
modified in many different forms, and the scope of the technical spirit of the disclosure
is not limited to the following examples. Rather, these embodiments are provided so

that this disclosure will be thorough and complete, and will fully convey the technical



WO 2020/071815 PCT/KR2019/012963

[28]

[29]

[30]

[31]

[32]

[33]

spirit to those skilled in the art.

However, it should be understood that the present disclosure is not limited to the
specific embodiments described hereinafter, but includes various modifications,
equivalents, and/or alternatives of the embodiments of the present disclosure. In
relation to explanation of the drawings, similar drawing reference numerals may be
used for similar constituent elements.

The term such as "first" and "second" used in various example embodiments may
modify various elements regardless of an order and/or importance of the corresponding
elements, and does not limit the corresponding elements.

In the description, the term "A or B", "at least one of A or/and B", or "one or more of
A or/and B" may include all possible combinations of the items that are enumerated
together. For example, the term "at least one of A or/and B" means (1) including at
least one A, (2) including at least one B, or (3) including both at least one A and at
least one B.

A singular expression includes a plural expression, unless otherwise specified. It is to
be understood that the terms such as "comprise" or "include" are used herein to
designate a presence of a characteristic, number, step, operation, element, component,
or a combination thereof, and not to preclude a presence or a possibility of adding one
or more of other characteristics, numbers, steps, operations, elements, components or a
combination thereof.

If it is described that a certain element (e.g., first element) is "operatively or commu-
nicatively coupled with/to" or is "connected to" another element (e.g., second element),
it should be understood that the certain element may be connected to the other element
directly or through still another element (e.g., third element). On the other hand, if it is
described that a certain element (e.g., first element) is "directly coupled to" or "directly
connected to" another element (e.g., second element), it may be understood that there
is no element (e.g., third element) between the certain element and the another
element.

Also, the expression "configured to" used in the disclosure may be interchangeably

used with other expressions such as "suitable for," "having the capacity to," "designed

"o "o

to," "adapted to," "made to," and "capable of," depending on cases. Meanwhile, the
term "configured to" does not necessarily mean that a device is "specifically designed
to" in terms of hardware. Instead, under some circumstances, the expression "a device
configured to" may mean that the device "is capable of" performing an operation
together with another device or component. For example, the phrase "a processor
configured to perform A, B, and C" may mean a dedicated processor (e.g.: an
embedded processor) for performing the corresponding operations, or a generic-

purpose processor (e.g.: a CPU or an application processor) that can perform the corre-
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sponding operations by executing one or more software programs stored in a memory
device.

Hereinafter, various embodiments of the disclosure will be described in greater detail
with reference to the attached drawings.

FIG. 1 is a view of a display apparatus according to an embodiment.

Referring to FIG. 1, a display apparatus 100 includes a plurality of modular displays
120-1, 120-2, 120-3, and 120-4 arranged on a chassis 110. FIG. 1 illustrates four
modular displays, but this is merely for convenient description, and the embodiment is
not limited thereto and may be diversified in a diverse manner. More than or fewer
than four modular displays may be provided.

The chassis 110 may be coupled with the plurality of modular displays 120-1, 120-2,
120-3, and 120-4 and support the plurality of modular displays 120-1, 120-2, 120-3,
and 120-4.

In this case, the chassis 110 may protect the plurality of modular displays 120-1,
120-2, 120-3, and 120-4 from the external environment, or perform a function to
absorb light emitted from the modular display.

Here, the chassis 110 may be implemented as a metal material such as aluminum or a
flexible material such as rubber, polyamide, or the like.

The plurality of modular displays 120-1, 120-2, 120-3, and 120-4 may be arranged
on the chassis 110 and coupled, and each of the plurality of modular displays 120-1,
120-2, 120-3, and 120-4 may be directly or indirectly connected to adjacent modular
displays.

In this case, the modular display may display an image. For example, a lower left
modular display 120-1 may display a lower left region of the image, a lower right
modular display 120-2 may display a lower right region of the image, an upper left
modular display 120-3 may display an upper left region of the image, and an upper
right modular display 120-4 may display an upper right region of the image.

In that each of the plurality of modular displays 120-1, 120-2, 120-3, and 120-4 has
the same structure and functionality as each other modular display, a description of the
modular display 120-1 may be equally applied to other modular displays 120-2, 120-3,
and 120-4 included in the display apparatus 100.

Referring to a drawing in which the region A, which is a part of the display apparatus
100, of FIG. 1, is enlarged, the modular display 120-1 includes a substrate 130 and a
pixel including a red inorganic light emitting element (e.g. red micro LED etc.), a
green inorganic light emitting element (e.g. green micro LED etc.), and a blue
inorganic light emitting element (e.g. blue micro LED etc.). That is, each modular
display from among the plurality of modular displays 120-1, 120-2, 120-3, and 120-4

may include a respective plurality of pixels.
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The substrate 130 may be in a form of a plate on which an electronic element such as
resistance, a condenser, or the like, is fixed and an electronic circuit is composed by
electrically connecting each electronic element.

In this case, a plurality of pixels each formed by including a red inorganic light
emitting element, a green inorganic light emitting element, and a blue light inorganic
light emitting element, respectively, may be formed.

Specifically, a driving circuit for driving the red inorganic light emitting element, the
green inorganic light emitting element, and the blue inorganic light emitting element is
formed on the substrate 130. The red inorganic light emitting element, the green
inorganic light emitting element, and the blue inorganic light emitting element may be
mounted on the driving circuit so as to be electrically connected to the driving circuit.
In this case, the driving circuit may drive the red inorganic light emitting element,
green organic light emitting element, and blue organic light emitting element to emit
light. The substrate 130 may be formed of glass. However, this is merely an example,
and the substrate 130 may be formed of polyimide, or the like.

In that each of the plurality of pixels has the same structure and functions, one pixel
140, from among a plurality of pixels, will be described as an example.

In an embodiment, the pixel 140 may include a plurality of subpixels. Here, the
subpixel is a sub unit constituting a pixel, and each subpixel may be composed of an
inorganic light emitting element.

Thus, the pixel 140 may represent or display an image by the combination of colors
of light emitted by the red inorganic light emitting element, the green inorganic light
emitting element, and the blue inorganic light emitting element. In other words, the red
inorganic light emitting element, the green inorganic light emitting element, and the
blue inorganic light emitting element may emit light and form the pixel 140 of the
modular display 120-1.

For example, the pixel 140 may be composed of the red inorganic light emitting
element, the green inorganic light emitting element, and the blue inorganic light
emitting element.

In this case, the red inorganic light emitting element may include an inorganic light
emitting element and a color filter, and white light emitted from the inorganic light
emitting element may pass through the color filter including a red color phosphor to
form a subpixel showing red color. Alternatively, a subpixel representing red color
may be formed by emitting light having a wavelength of a red color in a light emitting
element without a separate color filter. It is possible to form a subpixel representing
green or blue color by applying different color filters or by emitting light having a
wavelength of a green or blue color, respectively.

The red inorganic light emitting element, the green inorganic light emitting element,
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and the blue inorganic light emitting element may be implemented as a mini LED
(light emitting diode) or a micro LED (light emitting diode). Here, the mini LED is a
small inorganic light emitting element that emits light by itself, which means an LED
chip having a size of about 100 to 200 micrometers. The micro LED is a micro-size
inorganic light emitting element that emits light by itself, meaning an LED chip in a
size about five to 100 micrometers.

Hereinbelow, it will be described that the red inorganic light emitting element, the
green inorganic light emitting element, and the blue inorganic light emitting element
according to an embodiment is implemented as a micro LED, for convenience of de-
scription.

In the above example, it has been described that one pixel 140 is composed of three
inorganic light emitting elements, but this is merely an example, and the number and
color, or the like, of the inorganic light emitting elements may be changed in a diverse
manner.

In an embodiment, the pixel 140 may be composed of one inorganic light emitting
element. In other words, one inorganic light emitting element may form one pixel 140.
In this case, an inorganic light emitting element having a plurality of light emitting
regions may emit light having a wavelength of different colors in each of the light
emitting regions. For example, one inorganic light emitting element may emit red light
in the first region, blue light in the second region, and green light in the third region to
form one pixel.

The pixel 140 may be formed on the substrate 130, and a plurality of pixels may be
arranged.

For example, a plurality of pixels may be arranged in a matrix form with pixels 140
formed at a constant interval on the substrate 130. In this case, the matrix may have the
same number of rows and columns (for example, in the case of M =N, 1 X 1 array, 2
X 2 array, etc., where M, N is a natural number). However, this is merely an example,
and the number of rows and columns may be different (for example, 2 X 3 arrays, 3 X
4 arrays, etc., in the case of M # N, here M and N are natural numbers). However, this
is merely an example, and the plurality of pixels may be arranged in various forms
such as diamond shapes, delta shapes, S-stripe shapes, or the like.

Referring to an enlarged view of the area A, which is a part of the display apparatus
100 shown in FIG. 1, and a vertically cut view along the line B also shown in FIG. 1, a
seam region 150 may be formed among a plurality of modular displays 120-1, 120-2,
120-3, and 120-4. A portion corresponding to the seam region 150 on a film formed on
the plurality of modular displays may be transferred (or hardened, patterned), and a
cover (or a cover portion) 160 which is formed by removing the remainder of the film

except for the transferred portion may cover the seam region 150.
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[59] If a difference between the optical density of the cover 160 and the optical density of
the remaining modular display parts except for the cover 160 is greater than or equal to
a predetermined value, a user may feel unnatural in recognizing a screen of a display
apparatus as an integrated screen. Therefore, in order to avoid this, a film having an
optical density within a predetermined range (for example, +/- 20%) based on an
optical density of a plurality of modular display portions is transferred to a part which
corresponds to the seam region 150, and the cover 160 may thus be formed.

[60] Accordingly, the display apparatus 100 having the integrated screen in which the
seam region 150 is covered by the cover 160 may be provided. In addition, the display
apparatus in which the contrast ratio may be improved to realize the deep black, and
color gamut is improved may be provided.

[61] Hereinafter, a method for manufacturing the display apparatus 100 according to an
embodiment and the structure of the display apparatus 100 will be described in further
detail with reference to FIGS. 2, 3A, 3B, 4A, 4B, 5A, 5B, 6, 7A, 7B, and 8.

[62] FIG. 2 is a flowchart to describe a method for manufacturing a display apparatus
according to an embodiment.

[63] Referring to FIG. 2, the plurality of modular displays is arranged on the chassis in
step S210.

[64] The chassis 110 is for supporting the plurality of modular displays 120-1, 120-2,
120-3, and 120-4, and the size of the chassis 110 may be determined by the number
and size of the plurality of modular displays 120-1, 120-2, 120-3, 120-4, or the like.

[65] Referring to FIG. 3A, the plurality of modular displays 120-1, 120-2, 120-3, and
120-4 may be arranged in a matrix form (for example, M x N, where M and N are
natural numbers). As an embodiment, the plurality of modular displays may be
arranged in an equal number of rows and columns (for example, where M =N, 3 x 3
array, 5 x 5 array, etc., where M and N are natural numbers). In an embodiment, the
plurality of modular displays may be arranged in a different number of rows and
columns. (For example, in the case of M # N, 3 x 2 array, 5 x 4 array, etc., where M
and N are natural numbers).

[66] Referring to FIG. 3B, the plurality of modular displays 120-1 and 120-2 may be
arranged on the chassis 110, and the seam region 150 may be formed between the

modular displays 120-1 and 120-2 that are adjacent to each other.

[67] The seam region 150 may be a region having the width d1 between the adjacent
modular displays 120-1 and 120-2 and the thickness of the modular display 121 as the
height.

[68] To be specific, the width d1 of the seam region 150 is as specified below in Math
Figure 1.

[69] Math Figure 1: d1 =d3 -2 * d2
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Here, the distance between the center of a pixel 141-1, which is positioned on the
modular display 120-1 adjacent to the seam region 150, and one side of the modular
display 120-1 is d2, and the center distance (for example, the distance between the
centers of pixels 141-1 and 141-2) of pixels 141-1 and 141-2 is d3, where pixel 141-1
is positioned on the modular display 120-1 and pixel 141-2 is positioned on the
modular display 120-2.

The center distance d4 of pixels 141-1 and 142-1, which are adjacent pixels formed
on a single modular display 120-1 as shown in FIG. 3B, may be equal to the center
distance d3. In this case, degradation of image quality and unnaturalness to the naked
eyes of a user may be minimized.

For this purpose, when the plurality of modular displays 120-1 and 120-2 are
arranged on the chassis 110, the plurality of modular displays 120-1 and 120-2 may be
arranged by determining the width d1 of the seam region 150 according to the distance
d2 between the center of the pixel 141-1 and one side of the modular display 120-1,
and the center distance d4 of the pixels 141-1 and 142-1 formed on the same modular
display 120-1.

However, in some cases, the position error or tilt may occur in the process of
arranging a plurality of modular displays, and an error may be gradually accumulated
according to the number of arrangements, so that the width d1 of the seam region 150
may not be a uniform value (for example, 5 to 100 micrometers) across all seam
regions.

However, according to an embodiment, even if the width d1 of the seam region 150
may not be uniformly formed, the seam region 150 may be effectively covered by
using a transfer film and a laser, which will be described in more detail with reference
to FIGS. 4A, 4B, 5A, 5B, and 6.

Referring to FIG. 2, a film is formed on a plurality of modular displays in step S220.

In this case, as shown in FIG. 4A, a film 410 may be formed on the plurality of
modular displays and the seam region 150 so as to cover the plurality of modular
displays and the seam region 150.

Referring to FIG. 4B, the film 410 may include a base film 411 and a transfer film
412. In this case, the transfer film 412 may be attached to the base film 411.

Specifically, the film 410 means a film made in the form of a dry film having a
laminated structure including the base film 411 and the transfer film 412, or the like.

In this case, the base film 411 may be implemented with a transparent polymer
material to prevent the transfer film 412 from being damaged or contaminated and to
transfer light or light and heat to the transfer film 412. For example, the base film 411
may be implemented with polyester, polyacrylic, polyepoxy, polyethylene,
polystyrene, or the like.
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The transfer film 412 may include a photosensitive resin having photochemical
reaction on a portion irradiated with light having a specific wavelength (for example,
X-ray, ultra violet (UV), extreme UV (EUV), laser, or the like), photo-initiator, a ther-
mosetting resin, or the like. The color of the transfer film 412 may be determined by a
dye. According to an embodiment, the color of the transfer film 412 to cover the seam
region 150 may be dark, such as black, and may have an optical density determined
according to the optical density of the plurality of modular displays. However, the em-
bodiment is not limited thereto and may be variously modified.

The film 410 may be formed on a plurality of modular displays and seam regions
through a laminate. In this case, the laminate refers to a method of overlaying a film on
the surface of an object to be laminated to form a layer.

To be specific, the film 410 may be laminated on the plurality of modular displays so
that the transfer film 412 is disposed to face the plurality of modular displays.

For example, the film 410 may be attached to the plurality of modular displays using
a roll laminate method by passing and pressing the plurality of modular displays and
the film 410 formed on the plurality of modular displays between rollers. Alternatively,
a vacuum may be used to compress the film 410 formed on the plurality of modular
displays using a vacuum laminating method to attach the film 410 to the plurality of
modular displays. However, the embodiment is not limited thereto, and this may be im-
plemented in various ways, such as using rollers, a vacuum, heating or cooling, or the
like, or any combination thereof.

After the film 410 is attached onto the plurality of modular displays, if there is a
bubble between the film 410 and the plurality of modular displays, an autoclave
method may be used to remove bubbles. For example, bubbles may be removed via a
constant temperature pressure treatment process that applies pressure while
maintaining a uniform temperature, or a heat press treatment process that applies
pressure while raising the temperature, or the like.

As shown in FIG. 4B, transfer film 412 may have a predetermined thickness h2
according to the height h1 of the inorganic light emitting element 140. For example, as
described below, a portion of transfer film 412 may be attached onto seam region 150
to cover the seam region 150. Accordingly, since the light angle emitted from the
inorganic light emitting element 140 by the transfer film 412 attached on the seam
region 150 may be limited, the transfer film 412 may have a predetermined thickness
in accordance with the inorganic light emitting element 140. For example, the transfer
film 412 may have a thickness of 1.5 times or less of the height of the inorganic light
emitting element 140.

Referring back to FIG. 2, a cover between light emitting elements of the plurality of

modular displays is formed by removing a region of the film corresponding to the light
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emitting elements of the plurality of modular displays in step S230.

Referring to FIGS. 5A and 5B, a portion of the film 410 corresponding to the edges
of the adjacent modular displays (e.g. the seam region 150 formed between the
plurality of modular displays, etc.) may be irradiated with light (e.g. a laser, etc.), and
the portion corresponding to the seam region 150 in the film 410 may be transferred.
Here, a laser 510 is monochromatic light having straightness and may be implemented
with a general laser, such as a solid laser, a gas laser, a semiconductor laser, a dye
laser, or the like.

Specifically, the laser 510 may be radiated on a portion of the transfer film 412
through the base film 411. In order to prevent the transferred portion from being
removed in the process of removing the base film 411, the transferred portion may be
transferred so that the surface attached to the modular display may have a stronger
adhesion force than the surface attached to the base film. In other words, the
transferring a specific portion of the film may mean processing the specific portion of
the film so that the adhesion of the specific portion is stronger than the adhesion of the
other portion. For example, the transferring the specific portion may mean to enhance
the adhesion of the specific portion for surface of the modular display or to weaken the
adhesion of another portion for surface of the modular display.

In an embodiment, a photo-thermal conversion reaction may occur at the portion of
the transfer film 412 irradiated with the laser 510 so that heat is released, and the
portion corresponding to the seam region 150 may be transferred (or attached) on the
surface of the modular display (i.e., edges of the adjacent modular displays) by the
emitted heat. In an embodiment, a photo-chemical reaction may occur at the portion of
the transfer film 412 irradiated with the laser 510, and the portion corresponding to the
seam region 150 may be transferred (or attached) on the surface of the modular
display. In other words, the laser 510 causes a chemical change that allows some of the
transfer film 412 comprising a photoresist to be removed by a solution (i.e., a
developer) according to a type (a negative type or a positive type) of the transfer film
412. In this case, if the type of the transfer film 412 is the positive type, the portion of
the transfer film 412 irradiated with the laser 510 may become soluble in the solution.
In other case, if the type of the transfer film 412 is the negative type, the portion of the
transfer film 412 that has not been irradiated with the laser 510 (the remainder of the
transfer film 412 except the portion of the transfer film 412 irradiated with the laser
510) may become soluble in the solution.

The portion of the film 410 corresponding to the seam region 150 is to cover the
seam region 150, and may be transferred so as to have a width greater than the width of
the seam region 150 and less than the distance between adjacent pixels from among the

plurality of pixels.
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As described above with reference to FIGS. 3A and 3B, when the width of the seam
region 150 is different depending on the position, the width of the portion corre-
sponding to the seam region 150 should be greater than the width of the seam region
150 itself. The width of the portion corresponding to the seam region 150 may vary
depending on the position.

As an embodiment, the portion of the film 410 corresponding to the seam region 150
between the plurality of modular displays in the film 410 may be detected through the
optical inspection, and the detected portion may be irradiated with the laser and a
portion corresponding to the seam region 150 may be transferred (or attached) on
edges of the adjacent modular displays 120-1 and 120-2.

Specifically, the optical inspection may detect the seam region 150 between a
plurality of modular displays by photographing an image of the film 410 with a vision
camera such as automatic optical inspection (AOI). In this case, the portion of the film
410 corresponding to the seam region 150 may be detected according to the detected
seam region 150 and a plurality of inter-pixel distances. The optical inspection can be
implemented by moire (stripes generated by frequency difference between
wavelengths), halogen transmission, laser transmission, or the like.

Thereafter, the laser beam is radiated while moving the light source along the portion
of the film 410 corresponding to the detected seam region 150, thereby transferring the
portion of the film 410 corresponding to the seam region 150 from the film 410.

In an embodiment, prior to forming the film on the plurality of modular displays, an
optical inspection may be performed to detect the seam region 150, and then, after
forming a film on the plurality of modular displays, a laser may be radiated onto a
portion of the film according to the detected seam region 150 so as to transfer the
portion of the film corresponding to the seam region 150.

As such, radiating the laser 510 to a portion of the film 410 corresponding to the
seam region 150 through an optical inspection effectively covers the seam region 150
with the film 410, the width of which may vary depending on the position due to a size
tolerance of the modular displays or a tolerance which may be generated when
arranging a plurality of modular displays on the chassis.

Referring to FIG. 6, the cover 160 may be formed by removing the base film 411 and
a region of the transfer film 412 which has not been irradiated by a laser.

Specifically, removing the base film 411 may remove the base film 411 by applying
a physical pressure upward with respect to the base film 411. The method of removing
the base film 411 may be implemented with a vacuum adsorption method, a roll
pressing method, or the like.

In this case, in the region (or portion) of the transfer film 412 that has not been ir-

radiated with the laser, a surface attached to the modular display has a relatively
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weaker adhering force than the surface attached to the base film, and thus, when the
base film 411 is removed, the portion of the transfer film 412 which has been not ir-
radiated with the laser may be removed together.

Also, in the transferred portion, a surface attached to the modular display has a
relatively stronger adhesive force than the surface attached to the base film and thus,
when the base film 411 is removed, the portion transferred from the transfer film may
not be removed.

Therefore, when the base film 411 is removed, the region (or the portion) of the
transfer film 412 that has not been irradiated with the laser is removed together with
the base film 411, and the portion of the transfer film irradiated with the laser beam
remains attached to the modular display, and may form the cover 160 that may cover
the seam region 150.

The display apparatus manufactured according to an embodiment, as shown in FIGS.
7A and 7B, may have the chassis 110, the plurality of modular devices 120-1, 120-2,
120-3, and 120-4 arranged on the chassis 110, and the cover 160 which covers the
seam region formed between the plurality of the modular displays 120-1, 120-2, 120-3,
and 120-4, regardless of the tolerances that occur in arranging the plurality of modular
displays.

Referring to an enlarged view of the cover 160 of FIG. 7B, the cover 160 may be
attached to the plurality of modular displays 120-1 and 120-2 to cover the seam region
150, and the cover 160 may be attached to the different modular displays 120-1 and
120-2 in the seam region 150 to fill at least a portion of the seam region 150.

Specifically, the cover which is formed in steps S230 of FIG. 2 may be attached to
the sides (i.e., edges) of the different modular displays 120-1 and 120-2 in the seam
region 150 to fill out at least a part of the seam region 150, thereby fixing the spacing
of the plurality of modular displays 120-1 and 120-2 to be maintained constant.

Wires 710-1 and 710-2 may be formed on the outside of substrates 130-1 and 130-2
of the plurality of modular displays 120-1 and 120-2 as shown in FIG. 7B. For
example, when the substrates 130-1 and 130-2 of the plurality of modular displays
120-1 and 120-2 are implemented with glass, it is difficult to form holes passing
through the glass due to the glass characteristics. The wires 710-1 and 710-2
connecting the driving circuits disposed on an upper portion of the substrates 130-1
and 130-2 and the other circuits disposed below the substrates 130-1 and 130-2 may
therefore be disposed on the sides of the substrates 130-1 and 130-2. In this case, since
the cover 160 may be formed of an insulating material that does not conduct
electricity, the cover 160 may maintain the spacing between the plurality of modular
displays 120-1 and 120-2 and the seam region 150 so as to prevent the respective wires
710-1 and 710-2 formed in the plurality of different modular displays 120-1 and 120-2
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from being short-circuited.

FIG. 8 is a view showing an additional method of manufacturing a display apparatus
according to an embodiment.

Referring to FIG. 8§, prior to removing the remainder of the film except for the
transferred portion, a portion corresponding to at least one pixel formed on each of a
plurality of modular displays in the film may be transferred. In other words, the
forming the cover may include forming the cover between light emitting elements of
the each modular display.

Specifically, a portion corresponding to at least one pixel may be a boundary portion
of a matrix including at least one pixel among a plurality of pixels formed at regular
intervals. In this case, the matrix may have the same number of rows and columns (for
example, in the case of M =N, 1 x 1 array, 2 x 2 array, or the like, where M and N are
natural numbers). However, this is merely an example, and the number of rows and
columns may be different (for example, in the case of M # N, 2 x 3 array, 3 x 4 array,
or the like, where M and N are natural numbers). However, this is only an em-
bodiment, and a portion corresponding to at least one pixel may be implemented in
various forms as a portion not covering the upper portion of the pixel.

For this purpose, when the seam region between a plurality of modular displays in a
film is detected through an optical inspection, information such as the position and size
of the plurality of pixels formed in each of the plurality of modular displays may be
detected according to the information such as the detected seam region, the size of a
predetermined modular display, the position, number, size, and spacing of pixels
formed in the modular display, or the like.

Thereafter, a portion corresponding to the seam region 150 may be transferred from
the film 410 by irradiating the film 410 with the laser while moving the light source
emitting the laser along the region corresponding to the detected seam region 150, and
then, the display apparatus illustrated in FIG. 8§ may be manufactured in which the
cover 160 is formed, by removing the remainder of the film except for the transferred
portion.

According to the embodiment described above, the cover 160 may be formed sym-
metrically and repeatedly at regular intervals between a plurality of pixels, and ac-
cordingly, a user may feel a feeling of proportionality, uniformity, or the like.
Therefore, it is possible to provide a display apparatus with which a user is capable of
more effectively recognizing a screen of a plurality of modular displays as an in-
tegrated screen.

FIG. 9 is a block diagram of a display apparatus according to an embodiment.

Referring to FIG. 9, the display apparatus 100 includes a plurality of modular
displays 910-1, 910-2,...,910-n and a processor 920.
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The plurality of modular displays 910-1, 910-2,...,910-n may each include a plurality
of pixels composed of a red inorganic light emitting element, a green inorganic light
emitting element, and a blue inorganic light emitting element, and a specific de-
scription of the plurality of modular displays 910-1, 910-2,...,910-n has been given
with respect to FIG. 1.

Also, the plurality of modular displays 910-1, 910-2, ..., 910-n may be arranged in a
matrix form on the chassis, where the seam region formed between the plurality of
modular displays 910-1, 910- 2, ..., 910-n may be covered by a portion of the film
attached to the plurality of modular displays, as a portion corresponding to the seam
region is transferred from the film formed on the plurality of modular displays and the
seam region.

The transfer film may be determined to have a preset thickness based on the height of
the red inorganic light emitting element, the green inorganic light emitting element,
and the blue inorganic light emitting element included in the plurality of pixels. The
specific details of covering the seam region using a film has been described above.

A processor 920 controls overall operations of the display apparatus 100. For this
purpose, the processor 920 may include one or more of a central processing unit
(CPU), an application processor (AP), or a communication processor (CP).

The processor 920 may control the plurality of modular displays 910-1,
910-2,...,910-n to display an image.

The image may be received from an external device, or prestored in a storage of a
display apparatus 100.

Specifically, the processor 920 may control the plurality of modular displays 910-1,
910-2,...,910-n to crop an image corresponding to its position in the display apparatus
100 by the plurality of modular displays 910-1, 910-2, ..., 910-n, and play the cropped
image.

For example, the processor 920 may divide an image into a plurality of regions based
on the number of modular displays constituting the display apparatus 100, and a format
of arranging the modular displays in the display apparatus 100, or the like, and display
the divided image on the modular display existing at the corresponding position.

For example, the processor 920 may display an image in a region positioned in the
top left side in the plurality of regions on the modular display positioned din the top
left side of the display apparatus 100.

Accordingly, the processor 920 may display the entire image through the plurality of
modular displays 910-1, 910-2, ..., 910-n.

Each modular display may be provided with a timing controller for controlling an
inorganic light emitting element of the modular display to display an image. Each

modular display may display an image through a pixel, under the control of the
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processor 920. However, this is merely an example, and the timing controller may be
provided by cabinets composed of the predetermined number of modular displays, and
under the control of the processor 920, the timing controller may control the modular
display included in each cabinet and display an image through the pixel.

While preferred embodiments have been shown and described, the disclosure is not
limited to the specific embodiments, and it is to be understood that the disclosure is not
limited to the specific embodiments as described above. It will be understood by those
of ordinary skill in the art that various changes in form and details may be made
therein without departing from the spirit and scope as defined by the following claims

and their equivalents.
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Claims

A method for manufacturing a display apparatus comprising a plurality
of modular displays, the method comprising:

arranging the plurality of modular displays on a chassis, each modular
display from among the plurality of modular displays comprising a re-
spective plurality of pixels including a red inorganic light emitting
element, a green inorganic light emitting element, and a blue inorganic
light emitting element;

forming a film on the plurality of modular displays; and

forming a cover between light emitting elements of the plurality of
modular displays by removing a region of the film corresponding to the
light emitting elements of the plurality of modular displays.

The method of claim 1, wherein the forming the cover comprises
forming the cover on edges of adjacent modular displays from among
the plurality of modular display.

The method of claim 2, wherein the forming the cover comprises:
irradiating a portion of the film corresponding to the edges of the
adjacent modular displays with a laser; and

removing the region of the film except for the irradiated portion of the
film.

The method of claim 3, the method further comprising:

detecting, through an optical inspection, the portion of the film corre-
sponding to a seam region formed between the adjacent modular
displays.

The method of claim 3, wherein the cover covers a seam region formed
between the adjacent modular displays, and fills at least a part of the
seam region.

The method of claim 3, wherein the film comprises a base film and a
transfer film attached to the base film, and

wherein the forming the film comprises laminating the film on the
plurality of modular displays so that the transfer film is disposed to face
the plurality of modular displays.

The method of claim 6, wherein the forming the cover comprises
forming the cover by removing the base film and a region of the
transfer film which has not been irradiated by the laser.

The method of claim 6, wherein the transfer film has a thickness based

on to a height of the red inorganic light emitting element, the green
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inorganic light emitting element, and the blue inorganic light emitting
element.

The method of claim 1, wherein the forming the cover comprises
forming the cover between light emitting elements of the each modular
display.

A display apparatus comprising:

a chassis;

a plurality of modular displays arranged on the chassis such that a seam
region is formed between adjacent modular displays from among the
plurality of modular displays;

a processor configured to control the plurality of modular displays to
display an image, each modular display from among the plurality of
modular displays comprising:

a substrate; and

a plurality of pixels comprising a red inorganic light emitting element,
a green inorganic light emitting element, and a blue inorganic light
emitting element, respectively, on the substrate; and

a cover that covers the seam region and is attached to respective edges
of the adjacent modular displays that define the seam region.

The display apparatus of claim 10, wherein the cover fills at least a part
of the seam region between the respective edges of the adjacent
modular displays.

The display apparatus of claim 10, wherein the cover comprises a
transfer film that has been irradiated with a laser to attach the transfer
film to the respective edges of the adjacent modular displays that define
the seam region, and

wherein the transfer film has a thickness based on a height of the red
inorganic light emitting element, the green inorganic light emitting
element, and the blue inorganic light emitting element.

The display apparatus of claim 10, wherein a width of the cover is less
than a distance between adjacent pixels from among the plurality of
pixels, and is greater than a distance between the respective edges of
the adjacent modular displays from among the plurality of modular

displays.
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