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LIQUID CRYSTAL DISPLAY DEVICE
HAVING PRINTED CIRCUT BOARD AND
METHOD FOR ASSEMBLING THE PRINTED
CIRCUIT BOARD

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Patent
Application No. 10-2007-0112716, filed on Nov. 6, 2007, the
disclosure of which is hereby incorporated by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present disclosure relates to a liquid crystal
display (“LCD”) device capable of simplifying a manufac-
turing process, and to a method of mounting a printed circuit
board (“PCB”) substrate in the LCD device.

[0004] 2. Discussion of Related Art

[0005] The importance of liquid crystal display (“LCD’s™)
devices, which are a type of information display device, has
increased due to the nature of modern society becoming more
of an information society. A cathode ray tube (“CRT”) has
certain difficulties associated therewith such as downsizing
and portability, even though it may also have certain benefits
such as high performance and low prices. On the contrary, an
LCD device has advantages such as, for example, a smaller
size, lighter weight, smaller power consumption and so on
over the CRT, and thus has become a substitute display device
for the CRT.

[0006] An LCD device typically includes a LCD panel, a
panel driver, a backlight assembly, a bottom chassis, a middle
mold, and a top chassis.

[0007] Thepanel driverincludes a driving integrated circuit
(“IC”) to drive gate and data lines of the LCD panel, a timing
controller to control the driving IC, a power voltage supply
part to supply voltage signals to the LCD panel and driving
circuits. Components of the timing controller and the power
voltage supply part are mounted on a PCB to supply data
signals to the LCD panel.

[0008] The backlight assembly includes lamps to generate
light, a reflective sheet and an optical sheet to improve light
efficiency. The backlight assembly includes the bottom chas-
sis and the middle mold to receive and protect the backlight
assembly. The backlight assembly is coupled to the top chas-
sis to prevent the movement of the above elements.

[0009] A source PCB is mounted on the LCD panel through
atape carrier package (“TCP”). Such source PCB is disposed
on a side surface of the bottom chassis, with the middle mold
disposed therebetween, and is fixed by screw. However, the
fixing process by the screw may need more manufacture
processing time, and may also deteriorate reproducibility in
the manufacture processing time. Particularly, since various
components are mounted on the source PCB, a short defect
may occur by electrically contacting with adjacent metallic
materials when the source PCB moves freely without being
fixed at someplace. Thus, as a result, the electrical short may
cause the screen quality to deteriorate.

SUMMARY

[0010] Exemplary embodiments of the present invention
provide an LCD device for improving screen quality and
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production efficiency of the LCD device by efficiently cou-
pling a source PCB to a top chassis.

[0011] Exemplary embodiments of the present invention
also provide a method assembling a PCB in the LCD device.
[0012] In accordance with an exemplary embodiment of
the present invention, a liquid crystal display (LCD) device is
provided. The LCD device includes an LCD panel, a panel
driver that includes a source printed circuit board (PCB)
substrate having a fixing protrusion hole to supply driving
signals to the LCD panel and a top chassis to receive the LCD
panel and the panel driver. The top chassis includes an upper
frame portion to prevent the LCD panel from moving
upwardly, a side frame portion to prevent the LCD panel from
moving sideward, and a fixing protrusion protruded from an
inner side of the side frame portion. The fixing protrusion is
coupled to the fixing protrusion hole to fix the source PCB
inside the side frame portion of the top chassis.

[0013] The fixing protrusion may have in a taper shape and
a width of the fixing protrusion may gradually narrow from
the side frame portion of the top chassis to theinner side of the
top chassis.

[0014] The fixing protrusion hole may be formed at an
inner part of the source PCB.

[0015] The fixing protrusion hole may be formed at an edge
part of the source PCB.

[0016] The LCD device may further include a backlight
assembly, a bottom chassis on which the backlight assembly
is mounted and a middle mold to surround an outer surface of
the bottom chassis to prevent the backlight assembly separa-
tion and to support the LCD panel.

[0017] The top chassis may include a pressure protrusion
on the side frame portion to pressure the source PCB
inwardly.

[0018] The middle mold may include an embo protruded
from an outer surface to pressure the source PCB outwardly
and the source PCB may include an embo hole being coupled
to the embo.

[0019] Themiddle mold may have a penetration hole on the
outer surface and the fixing protrusion may contact with the
bottom chassis through the penetration hole.

[0020] In accordance with an exemplary embodiment of
the present invention, a liquid crystal display (LCD) device is
provided. The LCD device includes an LCD panel, a panel
driver that includes a source printed circuit board (PCB)
substrate having a fixing protrusion hole and a top chassis to
receive the LCD panel and the panel driver. The top chassis
thatincludes an upper frame portion to prevent the LCD panel
from moving upwardly, a side frame portion to prevent the
LCD panel from moving sideward, and a fixing protrusion
protruded from an inner side of the side frame portion. The
fixing protrusion is coupled to the fixing protrusion hole to fix
the PCB to the inner side of the side frame portion of the top
chassis. The device further includes a backlight assembly, a
bottom chassis on which the backlight assembly is mounted,
and a middle mold to surround an outer surface of the bottom
chassis, to prevent backlight assembly separation, and to sup-
port the LCD panel and wherein the top chassis contacts with
the bottom chassis through the fixing protrusion.

[0021] The fixing protrusion may have a taper shape and a
width of the fixing protrusion may gradually narrow from the
side frame portion of the top chassis to the inner side of the top
chassis.

[0022] The fixing protrusion hole may be formed at an
inner part of the PCB.
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[0023] The fixing protrusion hole may be formed at an edge
part of the PCB.

[0024] The top chassis may include a pressure protrusion
on the side frame portion to pressure the PCB inwardly.
[0025] The middle mold may include an embo protruded
from an outer surface to pressure the PCB outwardly and the
PCB may include an embo hole being coupled to the embo.
[0026] Themiddle mold may have a penetration hole on the
outer surface and the fixing protrusion may contact with the
bottom chassis through the penetration hole.

[0027] Inaccordance with another exemplary embodiment
of the present invention, a method of mounting a printed
circuit board (PCB) substrate in a liquid crystal display
(LCD) device is provided. The method includes providing an
LCD panel including a top chassis that includes an upper
frame portion to prevent the LCD panel from moving
upwardly and a side frame portion to prevent the LCD panel
from moving sideward. The method further includes forming
a fixing protrusion hole on the PCB, forming a fixing protru-
sion at an inner side of the side frame portion of the top
chassis, and coupling the fixing protrusion to the fixing pro-
trusion hole and fixing the PCB inside the side frame portion
of the top chassis.

[0028] The fixing protrusion may have a taper shape and a
width of the fixing protrusion may gradually narrow from the
side frame portion of the top chassis to the inner side of the top
chassis.

[0029] The fixing protrusion hole may be formed at an
inner part of the PCB.

[0030] The fixing protrusion hole may be formed at an edge
part of the PCB.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Exemplary embodiments of the present invention
can be understood in more detail from the following descrip-
tion taken in conjunction with the attached drawings,

[0032] FIG. 1 is an explored perspective view of an LCD
device according to an exemplary embodiment of the present
invention;

[0033] FIG. 2A is an exploded perspective view showing
assemble relationship between a source PCB and a top chas-
sis according to the exemplary embodiment of the present
invention of FIG. 1;

[0034] FIG. 2B is an enlarged partial perspective view
showing a portion A in FIG. 2A PCB;

[0035] FIG. 3A is a cross-sectional view showing taken
along line [-I' of FIG. 1;

[0036] FIG. 3B is an enlarged partial perspective view
showing a portion B in FIG. 3A;

[0037] FIG.4isacross-sectional view showing takenalong
line II-1I' of FIG. 1;

[0038] FIG.5A is a cross-sectional view showing an LCD
device according to an exemplary embodiment of the present
invention;

[0039] FIG. 5B is an enlarged partial perspective view
showing a portion C in FIG. 5A;

[0040] FIG. 6A is a cross-sectional view showing an LCD
device according to an exemplary embodiment of the present
invention;

[0041] FIG. 6B is an enlarged partial perspective view
showing a portion D in FIG. 6A;

[0042] FIG.7A isanexploded perspective view showing an
LCD device according to an exemplary embodiment of the
present invention;
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[0043] FIG. 7B is an enlarged partial perspective view
showing a portion E in FIG. 7A;

[0044] FIG. 8A is anexploded perspective view showing an
LCD device according to an exemplary embodiment of the
present invention;

[0045] FIG. 8B is a partial enlarged perspective view show-
ing a portion F in FIG. 8A;

[0046] FIG. 9A is anexploded perspective view showing an
LCD device according to an exemplary embodiment of the
present invention;

[0047] FIG. 9B is an enlarged partial perspective view
showing a portion G in FIG. 9A;

[0048] FIG. 10 is an exploded perspective view showing an
LCD device according to an exemplary embodiment of the
present invention; and

[0049] FIG. 11 is a cross-sectional view showing taken
along line [-I' of FIG. 10.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS OF THE
INVENTION

[0050] Reference will now be made in detail to exemplary
embodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

[0051] FIG. 1 is an exploded perspective view showing an
LCD device according to a first exemplary embodiment of the
present invention, and FIG. 2A is an exploded perspective
view showing a coupling relationship between a source PCB
and a top chassis according to a first exemplary embodiment
of the present invention, and FIG. 2B is an enlarged partial
perspective view showing a portion A in FIG. 2A. FIG. 2A
and FIG. 2B show the coupling state of a bottom chassis 150,
a backlight assembly 142 and a middle mold 160 for easy
comprehension. F1G. 3A is a cross-sectional view takenalong
line I-I' of FIG. 1, and FIG. 3B is an enlarged partial perspec-
tive view a portion B in FIG. 3A. FIG. 4 is a cross-sectional
view showing taken along line II-II' of FIG. 1.

[0052] As shown in FIG. 1 to FIG. 4, an LCD device 100
according to a first exemplary embodiment of the present
invention includes an LCD panel 102, a panel driver, a back-
light assembly 142, a bottom chassis 150, a middle mold 160,
and a top chassis 170.

[0053] The LCD panel 102 includes a thin film transistor
(“TFT”)substrate and a color filter substrate 104 facinga TFT
substrate and liquid crystal layer interposed between the two
substrates to control light transmissivity. A color filter array is
formed on the color filter substrate 104. The color filter array
includes black matrixes to prevent light leakage, color filters
to implement colors, common electrodes forming vertical
electric field with pixel electrodes, and upper alignment lay-
ers thereon to align the orientation direction of liquid crystal
molecules.

[0054] A TFT array is formed on the TFT substrate 106.
The TFT array includes data and gate lines formed to intersect
each other, TFTs formed at intersection portions of the data
and gate lines, pixel electrodes connected to the TFTs, and
lower alignment layers thereon to align the orientation direc-
tion of liquid crystal molecules.

[0055] The panel driver includes gate drivers to drive the
gate lines of the LCD panel 102 and data drivers to drive the
data lines of the LCD panel 102.
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[0056] The gate driver is mounted on the TFT substrate 106
in an amorphous silicon gate (“ASG”) structure. In this case,
the gate driver is not limited thereto but, for example, may
have structure of a chip on glass (“COG”), a gate PCB or a
gate integrated circuit (“IC”) mounted on a gate tape carrier
package (“TCB”) formed between the gate PCB and the TFT
substrate 106.

[0057] The gate IC sequentially supplies scan signals of a
gate high voltage to the gate lines. The gate IC supplies scan
signals of a gate low voltage to the gate lines during a period
in which the gate high voltage are not supplied. The gate IC
receives control signals and power signals from the timing
controller and the power voltage supply through signal lines,
respectively. The timing controller and the power voltage
supply are mounted on a source PCB 124.

[0058] The data driver 120 includes the source PCB 124
and a data IC 122 mounted on a data TCB formed between the
source PCB 124 and the TFT substrate 106.

[0059] Thedata IC 122 converts pixel data into analog pixel
signals to supply the signals to the data lines. The data IC 122
receives a control signal, a power signal, a pixel data and so on
from the timing controller and the power voltage supply.
[0060] The backlight assembly 142 includes lamps 140, a
reflective sheet 138 and optical sheets 130. The lamps 140
generate light by using an external power to supply the light
to the LCD panel 102. The lamps 140 are formed at a lower
portion of the LCD panel 102 to function as a direct-typed
backlight assembly 142. The direct-typed backlight assembly
does not require a light guile plate, which directs linear light
from a light source to the LCD panel 102. Accordingly, the
manufacturing process of the LCD device in accordance with
exemplary embodiments of the present invention may be
simplified and the manufacturing cost may be reduced.
[0061] The reflective sheet 138 is provided at a lower por-
tion of the lamps 140 to reflect light irradiated from the lamps
140 toward the LCD panel 102. The reflective sheet 138 may
include materials having reflectivity and diffusivity to func-
tion to reflect and diffuse the light.

[0062] The optical sheets 130 provided on the lamps 140
include a diffusion sheet 132 to diffuse light, a prism sheet
134 and a protection sheet 136 to protect the diffusion sheet
and the prism sheet. The prism sheet 134 is stacked on an
upper surface of the diffusion sheet to condense light diffused
by the diffusion sheet in a direction substantially perpendicu-
lar to a plane of the LCD panel 102. The optical sheets 130
include the diffusion sheet 132, the prism sheet 134, and the
protection sheet 136 sequentially stacked on the lamps 140.
The exemplary embodiments of the present invention are not
limited to this and the optical sheets 130 may include a plu-
rality of the sheets.

[0063] The bottom chassis 150 receives and protects the
backlight assembly 142. The middle mold 160 is arranged
between the bottom chassis 150 and the top chassis 170 to
surround the bottom chassis 150, thereby insulating the bot-
tom chassis 150 from the top chassis 170.

[0064] The top chassis 170 covers an outer surface of the
middle mold 160 and is coupled to the middle mold 160. The
top chassis 170 prevents the movement of elements inside the
LCD device 100 and protects edges of the LCD panel 102.
[0065] Thetop chassis 170 includes an upper frame portion
170a to prevent the LCD panel 102 from moving upwardly, a
side frame portion 1705 to prevent the LCD panel 102 from
moving sideward, and a fixing protrusion 180 protruded from
an inner side of the side frame portion 1704. The source PCB
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124 has a fixing protrusion hole 182 to be coupled to the fixing
protrusion 180 of the top chassis 170. The source PCB 124 is
mounted inside the side frame portion 1705 of the top chassis
170 by coupling the fixing protrusion 180 to the fixing pro-
trusion hole 182. Accordingly, the source PCB 124 may be
firmly fixed despite external impacts. By using the fixing
protrusion 180, the manufacturing process time may decrease
and the production efficiency may be improved in compari-
son with conventional methods of mounting a PCB in the
LCD device through a screw.

[0066] At least one of the fixing protrusion hole 182 and at
least one of the protrusion hole 180 are formed, and two or
two more than the fixing protrusion holes 182 and two or two
more than the protrusion holes 180 may be formed for more
stable fixing of the source PCB 124.

[0067] As shown in FIG. 3B, the fixing protrusion 180
penetrates through the fixing protrusion hole 182 of the
source PCB 124 to adhere closely to the outer surface of the
middle mold 160. The fixing protrusion 180 is protrusion
fixed with a predetermined distance from the outer surface of
the middle mold 160.

[0068] The fixing protrusion 180 has a taper shape and the
width of the fixing protrusion 180 gradually narrows toward a
first direction D1, which is a direction from the side frame
portion of the top chassis 170 to the inner side thereof. As
shown in FIG. 4, when the source PCB 124 moves toward a
second direction D2, the fixing protrusion 180 may be more
firmly coupled to the fixing protrusion hole to prevent move-
ment of the source PCB 124.

[0069] As shown in FIG. 1 to FIG. 4, the fixing protrusion
180 may have a rear surface corresponding to a protruding
portion of the fixing protrusion in a caved shape. FIG. 5A is a
cross-sectional view showing an LCD device according to a
second exemplary embodiment of the present invention and
FIG. 5B is an enlarged partial perspective view showing a
portion C in FIG. 5C. As shown in FIG. 5B, the fixing pro-
trusion 180 may have a rear surface in a flat shape correspond-
ing to the protruding portion of the fixing protrusion.

[0070] The middle mold 160 includes an embo 128 pro-
truded from a side surface and the source PCB substrate 124
includes an embo hole 126. The embo 128 is coupled to the
embo hole 126. This structure may maintain a predetermined
distance between the source PCB 124 and the middle mold
160 by the embo 128 to prevent inner elements damage.
[0071] FIG. 6A is a cross-sectional view showing an LCD
device according to a third exemplary embodiment of the
present invention, and FIG. 6B is an enlarged partial perspec-
tive view showing a portion D in FIG. 6A. In this exemplary
embodiment, the LCD device 100 includes an LCD panel
102, a panel driver, a backlight assembly 142, a bottom chas-
sis 150, a middle mold 160, and a top chassis 170.

[0072] As shown in FIG. 6B, a fixing protrusion 180 of the
top chassis 170 is coupled to a fixing protrusion hole 182 of a
source PCB 124 to prevent the source PCB 124 from being
separated from the top chassis 170. The fixing protrusion 180
combines with the fixing hole 182 of the source PCB 124 to
prevent the source PCB from escaping toward the top chassis
170. The fixing protrusion 180 is formed by protruding a
portion of a side surface of the top chassis 170 toward the
inside of the LCD device 100. The protruding portion of the
fixing protrusion 180 is formed to narrow toward the inside of
the LCD device 100.

[0073] The middle mold 160 has a penetration hole 162,
and the fixing protrusion 180 penetrates the penetration hole
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162 to make contact with the bottom chassis 150. This struc-
ture may firmly fix the source PCB 124 and improve a ground
effect.

[0074] In a conventional LCD device, the top chassis 170
contacts with the bottom chassis 150 through a gasket con-
tained in the source PCB 124 to improve the ground effect,
thereby reducing an electromagnetic interference (“EMI”). In
this exemplary embodiment of the present invention, the top
chassis 170 contacts with the bottom chassis 150 by coupling
the fixing protrusion 180 of the top chassis 170 to the pen-
etration hole 162, thereby reducing the EMI.

[0075] The fixing protrusion hole 182 according to the first
to third exemplary embodiments is formed at top edges of
both sides of the source PCB 124, but is not limited thereto,
but rather may be formed at various locations and in various
shapes.

[0076] FIG.7Aisanexploded perspective view showing an
LCD device according to a fourth exemplary embodiment of
the present invention and FIG. 7B is an enlarged partial per-
spective view showing a portion F in FIG. 7A. Two fixing
protrusion holes 182 are formed inside a source PCB 124 of
the LCD device of the fourth exemplary embodiment, and a
fixing protrusion 180 is formed at a position corresponding to
the fixing hole 182 of a side frame portion 1705 of the top
chassis 170 to combine with the fixing hole 182. FIG. 8A is an
exploded perspective view showingan LCD device according
to a fifth exemplary embodiment of the present invention and
FIG. 8B is an enlarged partial perspective view showing a
portion F in FIG. 8A. Two fixing protrusion holes 182 are
formed at a side edge part of both sides of the source PCB 124
of the LCD device of the fifth exemplary embodiment. In
addition, a fixing protrusion 180 is formed at a position cor-
responding to the fixing hole 182 of the side frame portion
1705 of the top chassis 170 to combine with the fixing hole
182.

[0077] FIG.9A isanexploded perspective view showing an
LCD device according to a sixth exemplary embodiment of
the present invention and F1G. 9B is an enlarged partial per-
spective view showing a portion G in FIG. 9A. Two fixing
protrusion holes 182 are formed at a lower edge part of both
sides of the source PCB 124 of the LCD device of the sixth
exemplary embodiment. The fixing protrusion 180 is formed
at a position corresponding to the fixing hole 182 of the side
frame portion 1705 of the top chassis 170 to combine with the
fixing hole 182.

[0078] FIG. 10 is an exploded perspective view showing an
LCD device according to a seventh exemplary embodiment of
the present invention and FIG. 11 is a cross-sectional view
showing taken alongline I-I' of F1G. 10. A pressure protrusion
190 is formed at a side frame portion 1705 of the top chassis
170. The pressure protrusion 190 inwardly pressures the
source PCB 124 to firmly fix the source PCB 124.

[0079] Accordingly to exemplary embodiments of the
present invention, the fixing protrusion hole is formed at the
side frame portion of the top chassis and is coupled to the
fixing protrusion formed in the PCB to prevent the PCB from
being separated from the top chassis. Also, the top chassis
contacts with the bottom chassis through the fixing protrusion
to improve the ground effect, thereby reducing the EMI.
[0080] In addition, a method of mounting the PCB in the
LCD device applies to a light source driving substrate as well
as the source PCB.

[0081] Having described the exemplary embodiments of
the present invention, it is further noted that it is readily
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apparent to those of reasonable skill in the art that various
modifications may be made without departing from the spirit
and scope of'the invention which is defined by the metes and
bounds of the appended claims.

What is claimed is:

1. A liquid crystal display (“LLCD”) device comprising:

an LCD panel;

a panel driver that includes a source printed circuit board
(“PCB”) substrate having a fixing protrusion hole to
supply driving signals to the LCD panel; and

atop chassis to receive the LCD panel and the panel driver,
the top chassis including an upper frame portion to pre-
vent the LCD panel from moving upwardly, a side frame
portion to prevent the LCD panel from moving
sideward, and a fixing protrusion protruded from an
inner side of the side frame portion,

wherein the fixing protrusion is coupled to the fixing pro-
trusion hole to fix the source PCB inside the side frame
portion of the top chassis.

2. The LCD device of claim 1, wherein the fixing protru-

sion has a taper shape, and

awidth of the fixing protrusion gradually narrows from the
side frame portion of the top chassis to the inner side of
the top chassis.

3. The LCD device of claim 1, wherein the fixing protru-

sion hole is formed at an inner part of the source PCB.

4. The LCD device of claim 1, wherein the fixing protru-
sion hole is formed at an edge part of the source PCB.

5. The LCD device of claim 1, further comprising:

a backlight assembly;

a bottom chassis on which the backlight assembly is

mounted; and

a middle mold to surround an outer surface of the bottom
chassis to prevent backlight assembly separation and to
support the LCD panel.

6. The LCD device of claim 5, wherein the top chassis
comprises a pressure protrusion on the side frame portion to
pressure the source PCB inwardly.

7. The LCD device of claim 5, wherein the middle mold
comprises an embo protruded from an outer surface to pres-
sure the source PCB outwardly and the source PCB has an
embo hole coupled to the embo.

8. The LCD device of claim 5, wherein the middle mold has
a penetration hole on the outer surface and the fixing protru-
sion makes contact with the bottom chassis through the pen-
etration hole.

9. A liquid crystal display (L.CD) device comprising:

an LCD panel;

a panel driver that includes a source printed circuit board
(PCB) substrate having a fixing protrusion hole;

atop chassis to receive the LCD panel and the panel driver, the
top chassis includes an upper frame portion to prevent the
LCD panel from moving upwardly, a side frame portion to
prevent the L.CD panel from moving sideward, and a fixing
protrusion protruded from an inner side of the side frame
portion, wherein the fixing protrusion is coupled to the fixing
protrusion hole to fix the PCB inside the side frame portion of
the top chassis;

a backlight assembly;

a bottom chassis on which the backlight assembly is
mounted; and

a middle mold to surround an outer surface of the bottom
chassis, to prevent backlight assembly separation and to
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support the LCD panel, and wherein the top chassis
contacts with the bottom chassis through the fixing pro-
trusion.

10. The LCD device of claim 9, wherein the fixing protru-
sion has a taper shape, and

awidth of the fixing protrusion gradually narrows from the

side frame portion of the top chassis to the inner side of
the top chassis.

11. The LCD device of claim 9, wherein the fixing protru-
sion hole is formed at an inner part of the PCB.

12. The LCD device of claim 9, wherein the fixing protru-
sion hole is formed at an edge part of the PCB.

13. The LCD device of claim 9, wherein the top chassis
comprises a pressure protrusion on the side frame portion to
pressure the PCB inwardly.

14. The LCD device of claim 9, wherein the middle mold
comprises an embo protruded from an outer surface to pres-
sure the PCB outwardly and the PCB has an embo hole being
coupled to the embo.

15. The LCD device of claim 9, wherein the middle mold
has a penetration hole on the outer surface and the fixing
protrusion contacts with the bottom chassis through the pen-
etration hole.

16. A method of mounting a printed circuit board (PCB)
substrate ina liquid crystal display (LCD) device comprising:
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providing an LCD panel including a top chassis, the top
chassis including an upper frame portion to prevent the
LCD panel from moving upwardly and a side frame
portion to prevent the LCD panel from moving
sideward;
forming a fixing protrusion hole on the PCB;
forming a fixing protrusion at an inner side of the side
frame portion of the top chassis; and
coupling the fixing protrusion to the fixing protrusion hole
and fixing the PCB inside the side frame portion of the
top chassis.
17. A method of claim 16, wherein the fixing protrusion has
a taper shape and a width of the fixing protrusion gradually
narrows from the side frame portion of the top chassis to the
inner side of the top chassis.
18. The method of claim 16, wherein the fixing protrusion
hole is formed at an inner part of the PCB.
19. The method of claim 16, wherein the fixing protrusion
hole is formed at an edge part of the PCB.
20. The LCD device of claim 9, wherein the top chassis

covers an outer surface of the middle mold and is coupled to
the middle mold.
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