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o (54) Title: DISPLAY APPARATUS

(57) Abstract: Disclosed is a display apparatus including a liquid crystal display (LCD) panel, a front cover including first latches
and second latches, a back cover coupled with the first latches, and a guide panel, on which the LCD panel is seated. The guide pan -
el is coupled with the second latches.



Description

Title of Invention: DISPLAY APPARATUS

Technical Field
[1] The present invention relates to a display apparatus.

Background Art
[2] The recent expansion of information society has promoted development of various

display devices such as a liquid crystal display (LCD), a plasma display panel (PDP),

and an organic light emitting diode (OLED). In particular, the LCD uses a liquid

crystal display panel including a liquid crystal layer, and a thin film transistor (TFT)

substrate and a color filter substrate, which oppose each other under the condition that

the liquid crystal layer is interposed between the TFT substrate and the color filter

substrate. The liquid crystal display panel can display an image, using light supplied

from a backlight unit.

Disclosure of Invention

Technical Problem
[3] Therefore, the present invention has been made in view of the above problems, and it

is an object of the present invention to provide a display apparatus having an enhanced

appearance through a reduced thickness and a reduced bezel.

[4] Another object of the present invention is to provide a display apparatus capable of

achieving an improvement in manufacturing process and a reduction in manufacturing

costs.

Solution to Problem
[5] In accordance with an aspect of the present invention, the above and other objects

can be accomplished by the provision of a display apparatus including a liquid crystal

display (LCD) panel, a front cover including first latches and second latches, a back

cover coupled with the first latches, and a guide panel, on which the LCD panel is

seated, the guide panel being coupled with the second latches.

[6] In accordance with another aspect of the present invention, there is provided a

display apparatus including a liquid crystal display (LCD) panel, a front cover forming

a front outer periphery of the LCD panel, a guide panel, on which the LCD panel is

seated, the guide panel being coupled to the front cover, and a back cover coupled to

the front cover.

Advantageous Effects of Invention
[7] As apparent from the above description, the display apparatus according to the

present invention has an enhanced appearance through a reduced thickness and a

reduced bezel. Also, the display apparatus according to the present invention achieves



an improvement in manufacturing process and a reduction in manufacturing costs.

Brief Description of Drawings
[8] FIGS l a and lb are exploded perspective view illustrating an example of a display

apparatus;

[9] FIGS. 2 and 3 are views for explaining a configuration of the display apparatus;

[10] FIGS. 4 and 5 are views for explaining an example of the configuration of the display

apparatus; and

[11] FIGS. 6 to 11 are views for concretely explaining various configurations of a display

apparatus according to the present invention.

[12]

Best Mode for Carrying out the Invention
[13] Exemplary embodiments of the present invention will be described with reference to

the attached drawings.

[14] Although a suffix "module" or "unit" is used for constituent elements described in

the following description, it is used only for convenient description of the speci

fication. The suffixes "module" and "unit" may be interchangeably used

[15] FIGS l a and lb are exploded perspective views illustrating an example of a display

apparatus. FIGS. 2 and 3 are views for explaining a configuration of the display

apparatus.

[16] Referring to FIGS l a and lb, the display device may include a front cover 110 and a

back cover 130, which define an appearance of the display device.

[17] A liquid crystal display (LCD) module 200 may be received in a space defined

between the front cover 110 and the back cover 130.

[18] Meanwhile, the terms "front side", "front surface", "rear side" and "rear surface"

used in the specification are based on the front cover 110 of the display device. That is,

the direction toward the front cover 110 is referred to as "front side", and the surface of

each member directed to the front cover 110 is referred to as "front surface". Also, the

direction toward the back cover 130 is referred to as "rear side", and the surface of

each member directed to the back cover 130 is referred to as "rear surface".

[19] Referring to FIGS l a and lb, the LCD module 200 includes an LCD panel 230 to

display an image, and a backlight unit 220 including a plurality of light sources. The

LCD module 200 may also include frames to support the LCD panel 230 and backlight

unit 220.

[20] FIG. lb, which simply shows an example of an LCD module including a backlight

unit, is not intended to limit the structure of the present invention. It will be ap

preciated that the LCD module and display apparatus may be configured to have

various structures other than the structures illustrated in the drawings.



[21] Referring to FIG. lb, the LCD panel 230 includes front and rear substrates, namely, a

thin film transistor (TFT) substrate 232 and a common electrode substrate 233, and a

liquid crystal layer (not shown) interposed between the two substrates 232 and 233.

The LCD panel 230 may also include various tape carrier packages (TCPs), printed

circuit boards (PCBs), etc.

[22] The LCD panel 230 will be described later with reference to FIG. 2.

[23] The LCD module 200 also includes a case top 240, which defines an appearance of

the LCD module 200. A space to receive the LCD panel 230 is formed in the case top

240. The case top 240 is centrally opened to outwardly expose the LCD panel 230.

[24] The case top 240 is coupled with a cover bottom 225 included in the backlight unit

220 under the condition that a guide panel 221 also included in the backlight unit 220

is interposed between the case type 240 and the case bottom 225. In addition to the

guide panel 221 and cover bottom 225, the backlight unit 220 includes an optical sheet

222, a diffusion plate 223, a reflection sheet (not shown), and a light source unit 224.

[25] Light sources of various types such as a cold cathode fluorescent lamp (CCFL) and a

light emitting diode (LED) may be applied to the present invention. For example, the

light source, which is applied to the present invention, may be an LED chip or an LED

package including at least one LED chip. In this case, the light source may be con

stituted by a color LED to emit at least one of red, blue, green, etc. or a white LED.

[26] The light source unit 224 is constituted by a plurality of LEDs. The light source unit

224 supplies light to the LCD panel 230. In the illustrated case, the backlight unit 120

is of a direct type. Of course, the backlight unit 120 may be of an edge type in ac

cordance with the present invention. A back cover 130 may be arranged at the rear of

the backlight unit 120.

[27] The guide panel 221 receives therein the optical sheet 222, the diffusion plate 23, the

reflection sheet (not shown) and the light source unit 224, which includes a plurality of

LEDs. The guide panel 221 is fixed to the cover bottom 225 in a seated state. The

guide panel 221 is centrally opened to allow transmission of light sequentially passing

through the diffusion plate 223 and optical sheet 222. The guide panel 221 has side

walls forming respective edges of a rectangular structure.

[28] The optical sheet 222 functions to condense diffused light received from the

diffusion plate 223. The optical sheet 222 includes a prism sheet, a protection sheet,

etc.

[29] The prism sheet refracts light emerging from the diffusion plate 223 such that light

incident at a small incidence angle is forwardly concentrated, to enhance the brightness

of the display apparatus within an effective viewing angle range.

[30] The protection sheet formed over the prism sheet not only functions to protect the

surface of the prism sheet, but also to diffuse light such that the light is uniformly dis-



tributed.

[31] The configuration of the optical sheet 222 may be varied in accordance with the

specifications of the display apparatus without being limited to the above-described

configuration. For example, an optical sheet, which is of a type different from the

above-described type, may be used. Also, the optical sheet may have various ar

rangements. For example, the optical sheet may have an arrangement in which the

diffusion sheet, prism sheet, and protection sheet are laminated in this order.

[32] The diffusion plate 223 functions to diffuse light emitted from the light sources,

namely, the LEDs, in all directions. The diffusion plate 223 prevents hot spots

exhibited due to locally -bright portions around LEDs, which are point light sources,

from being viewed at the front surface of the display module.

[33] The reflection sheet (not shown) reflects light, which is downwardly directed after

being reflected by the diffusion plate 223, etc., toward the LCD panel 230, to enhance

luminous efficiency. The reflection sheet (not shown) may be formed with holes,

through which respective LEDs are exposed.

[34] Thus, the LEDs are exposed through the holes of the reflection sheet (not shown)

and, as such, the LEDs upwardly emit light. Light downwardly directed after being

reflected by the diffusion plate 223, etc. is upwardly reflected by the reflection sheet

(not shown).

[35] The LCD module 200 may also include various circuits 280. Each circuit 280

performs conversion of a voltage supplied from an external voltage source, to generate

a drive voltage and a drive signal, which will be applied to each light source. The

circuits 280 are disposed at the rear surface of the cover bottom 225, and is then

covered by a cover (not shown), to be isolated from an outside such that they can be

protected from external impact or the like.

[36] Meanwhile, as shown in FIG. 2, the LCD panel 230 may include a front substrate

101 and a rear substrate 105 assembled such that they face each other to define a

uniform cell gap therebetween. A liquid crystal layer 104 may be formed between the

front substrate 101 and the rear substrate 111.

[37] Also, a seal portion 250 may be interposed between the front substrate 101 and the

rear substrate 111, to seal the liquid crystal layer 104.

[38] A color filter 102 to render red (R), green (G) and blue (B) may be disposed on the

front substrate 101. The color filter 102 includes a plurality of pixels each including R,

G and B sub-pixels. Upon receiving light, each pixel may generate an image corre

sponding to R, G or B. Although each pixel includes R, G and B sub-pixels, as

described above, the present invention is not limited to such a sub-pixel arrangement.

For example, each pixel may include, R, G, B and white (W) sub-pixels. In addition,

each pixel may include various sub-pixel combinations.



[39] Transistors 103, for example, thin film transistors (TFTs), may be formed on the rear

substrate 111, to turn on/off liquid crystals for respective pixels.

[40] Thus, the front substrate 101 may also be referred to as a "color filter substrate 101",

and the rear substrate 105 may also be referred to as a "TFT substrate 105".

[41] A front polarization film 260 may be disposed at the front surface of the front

substrate 101, to polarize light emerging from the LCD panel 230. Also, a rear p o

larization film 270 may be disposed at the rear surface of the rear surface 105, to

polarize light emerging from the back light unit 220.

[42] The liquid crystal layer 104 is constituted by a plurality of liquid crystal molecules.

The alignment of the liquid crystal molecules may be varied by a drive signal supplied

through each transistor 103. Light supplied from the backlight unit 220 may be

incident upon the color filter 102 in accordance with variation in the molecular

alignment of the liquid crystal layer 104.

[43] Then, at least R, G, or B light is rendered by the color filter 102, to display an image

on the front substrate 101 of the LCD panel 230.

[44] Referring to FIG. 3, the pixels of the LCD panel 230 are arranged at respective inter

sections of data lines 300 and gate lines 310. The transistors 103 of the pixels, namely,

TFTs, are connected to respective intersections. Each TFT 103 supplies a data voltage

supplied through the corresponding data line 300 to a pixel electrode 320 of a corre

sponding liquid crystal cell Clc in response to a gate pulse from the corresponding gate

line 310.

[45] The liquid crystal cell Clc rotates by an electric field generated due to a difference

between the data voltage applied to the pixel electrode 320 and a common voltage

Vcom applied to a common electrode 330, thereby adjusting the amount of light

passing through the polarization plate. A storage capacitor Cst is connected to the pixel

electrode 320 of the liquid crystal cell Clc, to maintain the voltage of the liquid crystal

cell Clc.

[46] The above-described structure and configuration of the LCD panel 230 are only i l

lustrative and, as such, there may be other embodiments thereof through addition,

insertion, or deletion of constituent elements without departing from the scope of the

present invention.

[47] FIGS. 4 and 5 are views for explaining an example of the configuration of the display

apparatus.

[48] FIG. 4 is a sectional view of the LCD module. FIG. 5 is a sectional view of the

display apparatus.

[49] Referring to FIG. 4, a case top 410 and a cover bottom 420 may define an appearance

of the LCD module. An LCD panel 440, a light guide plate 460, etc. may be received

in a space defined between the case top 410 and the cover bottom 420.



[50] The case top 410 and guide panel 430 are coupled by latches. The case top 410 has a

structure enclosing the LCD panel 440, to prevent the LCD panel 440 from moving

forward or rearward.

[51] A cushion pad 450 may be additionally provided to absorb impact applied to the

guide panel 430 and LCD panel 440.

[52] Meanwhile, it is necessary to provide an overlap region a between the case top 410

and the LCD panel 440 in order to prevent the LCD panel 440 from being separated.

[53] However, the overlap region a between the case top 410 and the LCD panel 440 may

cause a difficulty in reducing a bezel of the display apparatus.

[54] Referring to FIG. 5, the appearance of the display apparatus is defined by a front

cover 510 and a back cover 520, which are in a coupled state. An LCD module 530

may be received in a space defined between the front cover 510 and the back cover

520.

[55] The front cover 510 and back cover 520 are coupled in a coupling region 550 by, for

example, a latch groove formed at the front cover 510 and a latch formed at the back

cover 520.

[56] Meanwhile, a case top 531 is provided at the LCD module 530. For this reason, there

is a limitation in reducing the dimensions of an overlap region a between the case top

531 and the LCD panel.

[57] Also, the display apparatus has a set depth b exceeding a predetermined depth due to

the base thickness of the plastic or metal material used in the display apparatus.

[58] For example, the display apparatus may have a greater thickness than the thickness of

the LCD module by at least 5.0 mm.

[59] Meanwhile, the front cover 510 and back cover 520 are not coupled to the LCD

module 530 when they are assembled.

[60] When a display apparatus set is manufactured through addition of other constituent

elements to the LCD module, there may be constituent elements, which are separately

prepared in spite of similar functions thereof due to different designs made by a

module maker and a set maker. For this reason, there may be an increase in material

costs and an increase in the number of processes.

[61] For example, the front cover 510, which defines an appearance of the display

apparatus and protects the module and other elements received therein, may have a

similar function to that of the case top 531, which protects the panel while reinforcing

the module.

[62] To this end, the present invention provides a design architecture and a manufacturing

system, which can achieve convenience and simplification of manufacturing processes

and a reduction in material costs, through proposal of a unique structure capable of

unifying elements having a duplicate function.



[63] FIGS. 6 to 11 are views for concretely explaining various configurations of a display

apparatus according to the present invention.

[64] Referring to FIG. 6, a display apparatus according to an embodiment of the present

invention is illustrated. The illustrated display apparatus includes an LCD panel 630, a

front cover 610 forming a front outer periphery of the LCD panel 630, and a guide

panel 620, on which the LCD panel 630 is seated. The guide panel 620 is coupled to

the front cover 610. The display apparatus also includes a back cover 640 coupled to

the front cover 610.

[65] As described above, the front cover 610 is coupled with both the guide panel 620 and

the back cover 640 and, as such, they define the overall appearance of the display

apparatus. These elements also reinforce the display apparatus while preventing

movement of the LCD panel 630.

[66] Meanwhile, the front cover 610 may include a bent portion 611, which is bent toward

the back cover 640, and a plurality of protrusions 612, which is protruded from the

bent portion 6 11. At least a part of the protrusions 612 may be coupled to the guide

panel 620.

[67] Also, the guide panel 620 may include protrusions 621. As shown in a coupling

region 650 in FIG. 6, the protrusions 612 of the front cover 610 and the protrusions

621 of the guide panel 620 may be coupled.

[68] In accordance with an embodiment, each protrusion 612 of the front cover 610 and

each protrusion 621 of the guide panel 620 may have a latch structure.

[69] In this case, the front cover 610 may realize the function of the case top of the LCD

module, to prevent separation of the LCD module, through the latch structure of the

front cover 610 and the latch structure of the guide panel 620.

[70] Meanwhile, at least a part of the protrusions 612 of the front cover 610 may be

coupled to the back cover 640.

[71] In this case, the back cover 640 may include an opening to be coupled with the pro

trusions 612.

[72] Alternatively, the back cover 640 may include an engagement member including an

opening to be coupled with the protrusions 612. The engagement member may be de-

tachably attached to the back cover 640. By virtue of detachable attachment of the en

gagement member to the back cover, it may be possible to achieve easier assembly.

[73] FIGS. 7 to 9 illustrate various examples of the coupling structures of the front cover

and back cover, and the engagement member.

[74] Referring to FIGS. 7 to 9, an engagement member 730 may be mounted to a back

cover 720.

[75] The engagement member 730 may be used to prevent deformation or damage of the

back cover 720 during assembly and disassembly of the display apparatus set. In this



case, the engagement member 730 may be made of a plastic material.

[76] Meanwhile, the engagement member 730 may have various shapes.

[77] For example, the engagement member 730 may include a groove corresponding to a

latch 712 protruded from a bent portion 7 11 of a front cover 710, as shown in FIG. 7.

[78] Alternatively, the engagement member 730 may include an opening having the form

of a hole such that the latch 712 of the front cover 710 engages with the opening after

passing through the opening.

[79] Otherwise, the engagement member 730 may have a hook shape such that it engages

with the latch 712 of the front cover 710, to assemble the front cover 710 and back

cover 720.

[80] Meanwhile, as shown in FIGS. 8 and 9, the back cover may include a fitting member

810. An engagement member 820 is fitted in the fitting member 810, for mounting

thereof.

[81] The front cover according to the present invention also functions as a case top of the

LCD module. Accordingly, a narrow bezel and slimness of the display apparatus can

be realized.

[82] Also, there is a limitation in reducing a bezel, using front and back covers made of a

plastic material because the plastic material requires a certain base thickness for shape

integrity. When a back cover made of metal is used to achieve a reduction in bezel, the

coupling structure of the front cover may be damaged during an assembly/disassembly

process due to the rigidity of the metal.

[83] In accordance with the present invention, however, the back cover, which is coupled

with the front cover, includes a plastic piece applied to the coupling portion of the back

cover to be coupled with the front cover. Accordingly, it is possible to achieve

assembly/disassembly of the front and back covers without damage of the coupling

portion.

[84] As described above, the front cover according to the present invention may include a

plurality of latches.

[85] Thus, in accordance with an embodiment of the present invention, the display

apparatus may include an LCD panel, a front cover including a first latch and a second

latch, a guide panel, on which the LCD panel is seated and which is coupled with the

first latch, and a back cover coupled with the second latch.

[86] In this case, the front cover may include a bent portion, which is bent toward the

back cover. The first latch and second latch may be protruded from the bent portion.

[87] FIG. 10 is a view for concretely explaining a configuration of the display apparatus

according to the present invention.

[88] Referring to FIG. 10, the front cover 1010 may include first latches 101 1 and second

latches 1012. The first latches 1011 and second latches 1012 may be alternately



arranged.

[89] The second latches 1012 may be coupled with the guide panel 1020. In accordance

with an embodiment, the guide panel 1020 may include third latches 1021. The third

latches 1021 may be coupled with respective second latches 1012.

[90] Through the second latches 1012, the front cover 1010 realizes the function of a case

top, to prevent separation of the LCD module.

[91] Meanwhile, the first latches 1011 of the front cover 1010 may be coupled with the

back cover 1030.

[92] In accordance with an embodiment, the back cover 1030 may include an opening to

be engaged with the first latches 101 1.

[93] Alternatively, as described above, the back cover 1030 may include detachable en

gagement members 1031. In this case, the back cover 1030 may also include fitting

portions, in which respective engagement members 1031 are fitted.

[94] In accordance with application of the engagement members 1031, each of which is a

separate piece, it is possible to prevent deformation and damage of the back cover

1030 during assembly and disassembly of the display apparatus set. In this case, the

engagement members 1031 may be made of a plastic material.

[95] Meanwhile, each engagement member 1031 may have a portion having the form of a

hook, a hole, or the like. The engagement members 1031 may engage with respective

first latches 101 1. Through engagement of the first latches 1011 and engagement

members 1031, the front cover 1010 and back cover 130 can be assembled.

[96] On the other hand, in accordance with the shapes of the coupling portions of the back

cover 1030 and guide panel 102, the first latches 1011 and second latches 1012 may

have different shapes such that they can be appropriately engaged, as shown in FIG.

10.

[97] Alternatively, the latches 101 1 and 1012 may have different shapes such that they

have different engagement directions. In this case, the latches 101 1 and 1012 may have

different engagement structures. As a result, coupling forces respectively applied to the

latches 1011 and 1012 are dispersed in different directions. For example, the coupling

forces exert an inward tension and an outward tension, respectively. Thus, more stable

coupling is achieved.

[98] Referring to FIG. 11, a guide panel 1120 is illustrated. The guide panel 1120 may

receive a cover bottom 1110 and optical elements, for example, a light guide plate

1150. The guide panel 1120 may include protrusions 1121 to be coupled with the front

cover.

[99] Meanwhile, a double-sided tape 1140 may be applied between the guide panel 1120

and an LCD panel 1130, to prevent separation of the LCD panel 1130.

[100] In accordance with the present invention, it is possible to achieve a reduction in bezel



and slimness through substitution of the front cover for the case top of the LCD display

module.

[101] Meanwhile, when a back cover made of metal is used, it is possible to effectively

realize slimness of the display apparatus.

[102] In this case, when the front cover and back cover are disassembled due to assembly

error generated in the manufacture or repair process, there may be damage of hooks of

the front cover or deformation of the back cover due to the rigidity of the metal.

[103] Such damage generated in the manufacturing process may cause decrease in yield by

30% or more. In this regard, there may also be adverse affects in terms of material

costs.

[104] In accordance with the present invention, however, it is possible to achieve assembly

and disassembly without damage during repair performed due to manufacturing errors

or during after-service because a detachable engagement member made of a plastic

material is applied to a portion of the back cover to be coupled with the latch of the

front cover.

[105] Thus, in accordance with the present invention, it is possible to simplify the support

structure of the display apparatus and to reduce the bezel width, size and weight of the

display apparatus. Also, it is possible not only to obtain an enhanced appearance, but

also to achieve enhancements in productivity and service quality.

[106] The display apparatus of the present invention is not limited to the configurations and

methods of the above-described embodiments. These embodiments may be completely

or partially selectively combined to implement various changes.

[107] Meanwhile, it will be understood that when a constituent element is referred to as

being "connected" or "coupled" to another constituent element, it can be directly

connected or coupled to the other constituent element or intervening elements may also

be present.

[108] Also, it will be understood that when a constituent element is referred to as being

"directly connected" or "directly coupled to another constituent element, no in

tervening element may be present.

[109] As apparent from the above description, the display apparatus according to the

present invention has an enhanced appearance through a reduced thickness and a

reduced bezel. Also, the display apparatus according to the present invention achieves

an improvement in manufacturing process and a reduction in manufacturing costs.

[110] Although the preferred embodiments of the present invention have been disclosed for

illustrative purposes, those skilled in the art will appreciate that various modifications,

additions and substitutions are possible, without departing from the scope and spirit of

the invention as disclosed in the accompanying claims.



Claims
A display apparatus comprising:

a liquid crystal display (LCD) panel;

a front cover comprising a first latch and a second latch;

a back cover coupled with the first latch; and

a guide panel, on which the LCD panel is seated, the guide panel being

coupled with the second latch.

The display apparatus according to claim 1, wherein the first latch and

the second latch have different shapes.

The display apparatus according to claim 1, wherein the first latch and

the second latch are alternately arranged.

The display apparatus according to claim 1, wherein the guide panel

comprises a third latch respectively coupled to the second latch.

The display apparatus according to claim 1, wherein the back cover

comprises an opening coupled to the first latch.

The display apparatus according to claim 1, wherein the back cover

comprises an engagement member having an opening coupled to a cor

responding the first latch.

The display apparatus according to claim 6, wherein the engagement

member is detachable.

The display apparatus according to claim 6, wherein the back cover

comprises a fitting portion, in which the engagement member is fitted.

The display apparatus according to claim 6, wherein the engagement

member is made of a plastic material.

The display apparatus according to claim 1, wherein the front cover

comprises a bent portion, which is bent toward the back cover, and the

first latch and the second latch are protruded from the bent portion.

A display apparatus comprising:

a liquid crystal display (LCD) panel;

a front cover forming a front outer periphery of the LCD panel;

a guide panel, on which the LCD panel is seated, the guide panel being

coupled to the front cover; and

a back cover coupled to the front cover.

The display apparatus according to claim 11, wherein the front cover

comprises a bent portion, which is bent toward the back cover, and a

plurality of protrusions, which is protruded from the bent portion.

The display apparatus according to claim 11, wherein at least a part of



the protrusions are coupled to the guide panel.

[Claim 14] The display apparatus according to claim 11, wherein at least a part of

the protrusions are coupled to the back cover.

[Claim 15] The display apparatus according to claim 14, wherein the back cover

comprises an opening coupled with the protrusions.

[Claim 16] The display apparatus according to claim 14, wherein the back cover

comprises an engagement member having an opening coupled with the

protrusions.

[Claim 17] The display apparatus according to claim 16, wherein the engagement

member is detachable.

[Claim 18] The display apparatus according to claim 16, wherein the engagement

member is made of a plastic material.

[Claim 19] The display apparatus according to claim 16, wherein the back cover

comprises a fitting portion, in which the engagement member is fitted.
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