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(57) ABSTRACT

The liquid crystal display module having a back light lamp
includes a cable guide for guiding cables connected to both
ends of the lamp toward an inverter board in order to prevent
the cables from breaking. To form the cable guide, a cover
or a supporting frame of the module includes a protruded
portion and an opening for passing the cables therethrough.
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STRUCTURE FOR PREVENTING AN OPEN
LINE IN A LAMP CABLE OF LIQUID
CRYSTAL DISPLAY DEVICE FOR A
COMPUTER

This application claims the benefit of Korean Patent
Application No. 1999-67840 filed on Dec. 31, 1999, which
is hereby incorporated by reference for all purposes as if
fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
module, and more particularly, to the module including a
back light device having cables.

2. Discussion of the Related Art

Referring to FIG. 1, a general portable computer such as
a laptop or notebook computer typically includes a body 10,
a liquid crystal display device assembly 20 coupled to the
body 10 via a hinge mechanism 24. The liquid crystal
display assembly 20 has a liquid crystal display module 21
and a display case 22 supporting the module 130. The body
10 has an input device 12 such as a keyboard. Though the
case 22 includes front and rear cases, in FIG. 1, the front
case is omitted for explanation.

FIG. 2 is an exploded perspective view of a liquid crystal
display module 21. The liquid crystal display module 21
includes a back light device 23 and a liquid crystal display
panel 14 having printed circuit boards 32. The back light
device 23 and the liquid crystal display panel 14 are attached
to each other via a main frame 60 and a top frame 70. The
main frame 60 is typically made of a plastic material and
supported by a cover 80 (see FIG. 5). The back light device
23 includes a reflective plate 23a, a waveguide plate 23b, a
first diffuser/protecting sheet 23c, a first prism sheet 23d, a
second prism sheet 23e, and a second diffuser/protecting
sheet 23f, which are all stacked on each other in the
above-described order. The main frame 60 is coupled to the
top frame 70 with the liquid crystal panel 14 and the back
light device 23 interposed therebetween.

Hereinafter, detailed structures of the back light device
23, the main frame 60, and the top or metal frame 70 will be
explained.

FIG. 3 is a schematic view of the back light device
according to the related art. The back light device 23
includes a lamp 30, a lamp housing 29 collecting and
reflecting the light from the lamp 30, an inverter board 26
acting as an electric source to turn ON/OFF the lamp 30,
cables 274 and 27b transmitting the voltage from the
inverter board 26 to the lamp 30, and two sockets 284 and
28b connecting the cables 27a and 27b and the lamp 30.

The one socket 28a is generally fixed and the other one
28b is detachable in order to exchange the lamp 30. The
cables 27a and 27b can have a heat-shrinkable tube. The
thicker one, cable 274 for high voltage, is fixed to the lamp
30 by soldering, and connected to the inverter board 26 by
soldering or through a connector (not shown).

FIG. 4 shows a structure of the main frame 60 which is
generally made of plastic material. The main frame 60 has
a bottom surface portion 61 and a side surface portion 62
elongated from the peripheral edges, and supports the back
light device 23 and the liquid crystal display panel 14. The
back light device 23 is especially supported by one surface
62a of the side surface portion 62.

FIG. 5 shows a cover or lower cover 80. The lower cover
80 has a plane portion 82 as a main portion and a pair of
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vertical portions 84 bent from the plane portion 82. The
plane portion 82 has a first screw hole 86 for connecting the
cover 80 and the main frame 60. Each vertical portion 84 has
a second screw for connecting the metal frame 70 and the
cover 80. The lower cover 80 supports the main frame 60
along the longitudinal direction of the lamp 30 of the back
light device 23, and protects against bending or wrinkling of
the main frame 60. To this end, the lower cover 80 is made
of a stainless stecl. The lower cover 80 can be mounted
further or reside alone near the printed circuit board at the
opposite side of the location of the lamp 30.

FIG. 6 shows structure of the metal frame 70 which is for
assembling the liquid crystal assembly 20 at the final step.
The metal frame 70 has bent portions toward the main frame
60 and is assembled to the main frame 60 and the rear case
22 (sce FIG. 1).

The areas “A”, “B”, and “C” of FIGS. 4, 5, and 6,
respectively, designate a passage for the cables 27 of the
back light device 23.

FIG. 7 shows an assembled liquid crystal display module
21. The square shaped liquid crystal panel 14 is surrounded
by the metal frame 70 at the upper portion thereof, and has
the back light device at the lower portion thereof. Both
cables 27a and 27b transmitting voltage to the back light
device 23 from the inverter board 26 are located outside of
the liquid crystal module 21 through the passage around a
corner thereof. Though each of the cables 27a and 27b are
connected to the corresponding ends of the lamp 30, since
the liquid crystal display assembly 20 (see FIG. 1) tends to
become more compact and thinner, if one of the cables 27a
and 27b is located at the opposite end of the passage, the
whole size of the liquid crystal assembly 20 becomes larger.

The structure of the assembly 21 usually adopted for a
portable computer as described above has following prob-
lems.

First, during transporting, packing, or manufacturing the
liquid crystal module, when connecting the inverter board
and the connectors (not shown) with the cable or handling
the cable for any other reasons, external forces can be
transmitted to the soldering portion between the lamp and
the cable, leading to a disconnection between them.

Second, while mounting the liquid crystal display assem-
bly to a portable computer shown in FIG. 1, the cable of the
back light device can contact the hinge frame, thus the skin
of the heat-shrinkable tube or wire cable can rip or be
damaged.

Third, as shown in FIG. 1, since the inverter board of the
portable or laptop computer is positioned near the center of
one side of the liquid crystal module, the cable detours
around the connecting member extended from the hinge
frame and is connected to the inverter board via the space
between the hinge mechanism and the liquid crystal
assembly, which is a complicated arrangement.

These problems have a limit to be overcome by a design
change, since the display assembly tends to be more com-
pact or thinner.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a liquid
crystal module for a computer that substantially obviates one
or more of the problems due to limitations and disadvan-
tages of the related art.

An object of the present invention is to provide a liquid
crystal display module having a structure that can obviate
undesired or accidental disconnection of the cable of the
back light device.
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Additional features and advantages of the invention will
be set forth in the description which follows, and in part will
be apparent from the description, or may be learned by
practice of the invention. The objectives and other advan-
tages of the invention will be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described, the present invention provides, in one
embodiment, a liquid crystal display module including: a
display panel having side surfaces and a top surface having
a display region; a back light device having a lamp supply-
ing light to the display panel, the lamp having a cable; a first
frame covering peripheral portions of the top surface and
side portions of the display panel; a second frame supporting
the display panel and the back light device with the first
frame, the second frame having a main surface and a side
wall extended and bent from the main surface; and a guide
member guiding the cable of the lamp.

The guide member is fixed to the second frame and has a
stainless steel. The guide member has a first surface portion
assembled to the second frame, and a second surface portion
extended and bent from the first surface portion, the second
surface portion facing and contacting the side wall of the
second frame.

The guide member guides the cable connected to an end
of the lamp towards a longitudinal center of the lamp. The
second surface portion of the guide member extends along
the longitudinal direction of the lamp, a portion of the
second surface portion positioned at an end of the lamp has
an opening as a passage of the cable and a protrusion for
guiding the cable toward the opening. The first and/or
second frames can have a protrusion corresponding to the
protrusion of the guide member.

In another embodiment, the present invention provides a
liquid crystal display module including a liquid crystal panel
having a display region; a back light device having a lamp
supplying light to the panel, the lamp having cables at both
ends thereof; a first frame having a first portion covering a
peripheral portion of the display region and a second portion
covering a side surface of the panel; a second frame having
an inner surface, an outer surface and a side surface, and
supporting the panel and the back light device with the first
frame; and a fixing unit positioned at a corresponding
position of the lamp of the back light device, and having a
first surface portion contacting the outer surface of the
second frame and a second surface portion having a guiding
portion guiding cables of the lamp toward a longitudinal
center of the lamp.

The second surface portion of the fixing unit contacts the
side surface of the second frame, and has a protruded shape
having an opening headed to the center of the lamp.

In a further embodiment, the present invention provides a
liquid crystal display module comprising a liquid crystal
display panel having a display region; a back light device
having a lamp supplying light to the panel, the lamp having
cables at both ends thereof; a first frame having a first
portion covering a peripheral portion of the display region
and a second portion covering a side surface of the panel; a
second frame supporting the panel and the back light device
with the first frame; and a fixing unit positioned at a
corresponding position of the lamp, fixed to the second
frame, elongated in a longitudinal direction of the lamp to
define a side of the second frame, and having a guide portion
guiding the cables to a center of the lamp.
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In a further embodiment, the present invention provides a
liquid crystal display module comprising a liquid crystal
display panel having a display region; a back light device
having a lamp supplying light to the panel, the lamp having
cables at both ends thereof; a first frame having a first
portion covering a peripheral portion of the display region,
a second portion covering a side surface of the panel, and a
third portion guiding the cables of the lamp from the ends of
the lamp to a center of the lamp; and a second frame
supporting the panel and the back light device with the first
frame.

The third portion or guiding portion of the first frame is
positioned at the second portion of the first frame, has a
protruded shape at one end of the lamp, and the protruded
shape has an opening for cables headed toward the center of
the lamp. The liquid crystal display module further includes
a fixing unit having a first surface portion fixed to the second
frame, a second surface portion substantially perpendicular
to the first surface portion, and a passage corresponding to
the opening of the third portion of the first frame.

In a further embodiment, the present invention provides a
computer comprising a liquid crystal display module includ-
ing a) a liquid crystal display panel having a display region
b) a back light device having a lamp supplying light to the
panel, the lamp having cables at both ends thereof c) a first
frame having a first portion covering a peripheral portion of
the display region, a second portion covering a side surface
of the panel and a third portion guiding the cables of the
lamp d) a second frame supporting the panel and the back
light device with the first frame; a case for holding the
display module; an inverter board supplying electricity to
the lamp of the back light device through the cables; a
system body assembled with the display module via a hinge
mechanism; and wherein the third portion of the first frame
guides the cables toward the inverter board.

In a further embodiment, the present invention provides a
computer comprising a liquid crystal display module includ-
ing a) a liquid crystal display panel having a display region,
b) a back light device having a lamp supplying light to the
panel, the lamp having cables at both ends thereof, c) a first
frame having a first portion covering a peripheral portion of
the display region and a second portion covering a side
surface of the panel, d) a second frame supporting the panel
and the back light device with the first frame, and ¢) a guide
member guiding the cables of the lamp; a case holding the
display module; an inverter board supplying electricity to
the lamp of the back light device through the cables; a
system body assembled with the display module via a hinge
mechanism; and wherein the guide member guides the
cables toward the inverter board.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention.

In the drawings:

FIG. 1 is a perspective view showing a general portable
computer;,

FIG. 2 is an exploded perspective view showing a mount-
ing structure of an LCD device for a portable computer;
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FIG. 3 is schematic view of a back light device;

FIG. 4 is a perspective view illustrating a main frame;
FIG. 5 is a perspective view illustrating a lower cover;
FIG. 6 is a perspective view illustrating a metal frame;

FIG. 7 is a perspective view illustrating an assembled
module;

FIG. 8 is a perspective view illustrating a portable com-
puter according to an embodiment of the invention;

FIG. 9 is an exploded view illustrating a liquid crystal
module according to an embodiment of the invention;

FIG. 10 is a perspective view illustrating a main frame of
the module according to an embodiment of the invention;

FIG. 11 is a perspective view illustrating a modification of
a main frame of the module according to an embodiment of
the invention;

FIG. 12 is a perspective view illustrating another modi-
fication of a main frame of the module according to an
embodiment of the invention;

FIG. 13 is a perspective view illustrating a cover of the
module according to an embodiment of the invention;

FIG. 14 is a perspective view illustrating a modification of
a cover of the module according to an embodiment of the
invention;

FIG. 15 is a perspective view illustrating a metal frame of
the module according to an embodiment of the invention;
and

FIG. 16 is a perspective view illustrating an assembled
module according to an embodiment of the invention.

FIG. 17 is a partial cross section view illustrating assem-
bling of a backlight device according to one of the embodi-
ments of the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to the preferred
embodiment of the present invention, an example of which
is illustrated in the accompanying drawings, in which like
numerals denote like elements and explanation of the same
elements to those of the conventional art is abbreviated.

FIG. 8 is a perspective view of a portable computer
according to an embodiment of the invention. The lamp 30
(see FIG. 3) is arranged along one side of the liquid crystal
module 81 near the hinge mechanism 24 and the inverter 26.
In FIG. 8, the cable for high voltage (“first cable”) 27a (see
FIG. 3) is fixed to the right end of the lamp 30 and the cable
for low voltage (“second cable”) 27b (see FIG. 3) is fixed to
the left end of the lamp 30. The second cable 27b extends
along the lamp 30 to the right end of the lamp 30. The cables
27a and 27b come out of the back light device 23 (see FIG.
9) though the outlet portion or cable guide 50 positioned at
the right end of the lamp 30. The outlet portion or cable
guide 50 guides the cables 27a and 27b toward the inverter
26 positioned near the center of the lamp 30 at the outside
of the module 81.

FIG. 9 is an exploded view of the liquid crystal display
module 81 according to an embodiment of the invention.
When compared with the liquid crystal display module
shown in FIG. 2, a lower cover 130 assembled to the second
or main frame 100 is added to the liquid crystal display
module 81. Each structure of the elements of the liquid
crystal display module 81 shown in FIG. 9 will be provided.

FIG. 10 shows a main frame 100 according to an embodi-
ment of the invention. The main frame 100 has a rectangular
shape but one side is missing (the corresponding side 624 is
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shown in FIG. 4) at a corresponding position of lamp 30 (see
FIG. 3) when compared to the main frame 60 shown in FIG.
4. This is to ensure a space for the outlet portion or cable
guide 50 (see FIG. 8) and the vacant side can be substituted
by the cover 130 (see FIG. 9). That is, if the size of the liquid
crystal display assembly 80 (see FIG. 8) is constant, in order
to form a protruded outlet portion or cable guide 50 between
the space hinge frame 24a and the liquid crystal display
module 81 (see FIG. 8), the size of the liquid crystal display
module 81 must get smaller. Therefore, to ensure the space
for the outlet portion or cable guide 50 while maintaining the
size of the module 81, one side of the rectangular shape of
the main frame 100 needs to be abbreviated.

Instead of a whole side corresponding to the other sides
102, a supporting member 104 having a side shape is
provided in the main frame 100. The supporting member
104 is as high as the other sides 102, but the lower part of
the supporting member 104 is empty or vacant in order to
provide a passage for the cables 27a and 27b (see FIG. 3).
That is, there is no corresponding portion to the bottom
portion 101 of other sides. It also has a protruded portion “E”
for the protruded outlet portion or cable guide 50.

FIG. 11 shows a modified example of the main frame 100.
The one side of the main frame 100 is floating as the
supporting member 104 of FIG. 10, but the floating side or
supporting member 104 forms a whole side. It also has a
protruded portion “F” for the outlet portion or cable guide
50, and the space defined by the floating side is for providing
a passage for the cables 27a and 27b.

FIG. 12 shows another embodiment of a main frame
according to an embodiment of the invention. This frame has
a whole side 102a like that shown in FIG. 4 without a
floating side with space therebelow, but it also has a pro-
trusion portion “G” for the outlet portion or cable guide 50.

FIG. 13 shows a lower cover 130 according to an embodi-
ment of the invention. The lower cover 130 extends along
the longitudinal direction of the lamp 30 and has a protruded
portion “H”, which substantially forms the outlet portion or
cable guide 50 of FIG. 8. The protruded portion “H” has an
outlet toward a center of the side i.e. the lamp 30 (see FIG.
3), which corresponds to the protruded portions “E”, “F”,
and “G” of FIGS. 10 to 12, respectively.

FIG. 14 is a modification of the cover according to the
invention. The lower cover 130 has a rectangular shape and
supports the main frame 100 as a whole, and has a protruded
portion “I” for forming the outlet portion or cable guide 50.

FIG. 15 shows a structure of a metal frame or first frame
150 according to an embodiment of the invention.

The metal frame 150 can also have an protruded portion
“J” for passage of the cables 27a and 27b. The protruded
portion “J” of the main frame is not essential in this
invention, since the outlet portion or cable guide 50 of FIG.
8 is mainly formed by the lower cover 130. On the other
hand, if the protruded portion “J” of the main frame 150
forms the outlet portion or cable guide 50 for the cable 27,
the protruded portions “H” and “I” of the cover are not
needed.

FIG. 16 shows the assembled liquid crystal display mod-
ule 81 according to the embodiments of the invention. As
described above, the outlet portion or cable guide 50 is
formed at a corner of a rectangular shape of the module 81
at a side corresponding to the lamp 30 (see FIG. 3). In order
to form the outlet portion or cable guide 50, only one of the
cover 130 and the metal frame 150 need have a protruded
portion. If, the metal frame 150 forms the outlet portion or
cable guide 50, the cover 130 can be omitted with the main
frame having four sides and protruded portion “G” (see FIG.
12).
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This protruded outlet portion or cable guide 50 is formed
at a small space between the hinge frame 24 and the module
81, thereby protecting the cables 27 from breaking by the
hinge frame 24 or any pulling force without increasing the
total size of the display assembly.

The handling including assembling of the module can be
casier since the cable needs not detour around the assem-
bling member 24b extended from the hinge frame 244 (see
FIG. 8) and directs to the inverter 26.

FIG. 17 shows an example of assembling of the back light
device according to the invention. The lamp housing 29
having the lamp 30, and the cables 27a and 27h connected
to both ends of the lamp 30 are supported by the main frame
100 a00 and the cover 130 which are assembled by a screw
105. The first cable 27a for high voltage is guided to a center
of the lamp 30 by the protruded portion H or I of the cover
130 (see FIGS. 13 and 14). The cables 27a and 27b are
connected to the inverter board 26 (FIG. 8) positioned
around the center of the lamp 30.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A liquid crystal display module, comprising:

a display panel having side surfaces and a top surface

having a display region;

a back light device having a lamp supplying light to the

display panel, the lamp having opposing ends and a
cable;

a first frame covering peripheral portions of the top
surface and side surfaces of the display panel;

a second frame supporting the display panel and the back
light device with the first frame, the second frame
having a main surface and a side wall extended and
bent from the main surface; and

a guide member guiding the cable of the lamp, wherein
the cable exits the guide member between the opposing
ends of the lamp.

2. The module of claim 1, wherein the guide member

guides the cable toward a center of the lamp.

3. The module of claim 2, wherein the guide member is
fixed to the second frame.

4. The module of claim 3, wherein the guide member is
comprised of stainless steel.

5. The module of claim 4, wherein the guide member has
a first surface portion fixed to the second frame, and a second
surface portion extended and bent from the first surface
portion, the second surface portion facing and contacting the
side wall of the second frame.

6. The module of claim 5, wherein the second surface
portion of the guide member extends along a longitudinal
direction of the lamp, a portion of the second surface portion
positioned at an end of the lamp having an opening as a
passage for the cable and a protrusion for guiding the cable
toward the opening.

7. The module of claim 6, wherein the second frame has
a protrusion corresponding to the protrusion of the guide
member.

8. The module of claim 7, wherein the first frame has a
protrusion corresponding to the protrusion of the guide
member.
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9. A liquid crystal display module, comprising:
a liquid crystal panel having a display region,
a back light device having a lamp supplying light to the
panel, the lamp having cables at both ends thereof;

a first frame having a first portion covering a peripheral
portion of the display region and a second portion
covering a side surface of the panel;

a second frame having an inner surface, an outer surface
and a side surface, and supporting the panel and the
back light device with the first frame; and

a fixing unit positioned at a corresponding position of the
lamp of the back light device, and having a first surface
portion having a guiding portion guiding cables of the
lamp toward a longitudinal center of the lamp, wherein
the cables exit the guiding portion between both ends of
the lamp.

10. The module of claim 9, wherein the second surface
portion of the fixing unit contacts the side surface of the
second frame, and has a protruded shape having an opening
headed to a center of the lamp.

11. A liquid crystal display module, comprising:

a liquid crystal display panel having a display region;

a back light device having a lamp supplying light to the

panel, the lamp having cables at both ends thereof;

a first frame having a first portion covering a peripheral
portion of the display region and a second portion
covering a side surface of the panel;

a second frame supporting the panel and the back light
device with the first frame; and

a fixing unit positioned at a corresponding position of the
lamp, fixed to the second frame, elongated in a longi-
tudinal direction of the lamp to define a side of the
second frame, and having a guide portion guiding the
cables to a center of the lamp, wherein the cables exit
the guide portion between both ends of the lamp.

12. A liquid crystal display module, comprising:

a liquid crystal display panel having a display region;

a back light device having a lamp supplying light to the
panel, the lamp having cables at both ends thereof;

a first frame having a first portion covering a peripheral
portion of the display region, a second portion covering
a side surface of the panel, and a third portion guiding
the cables of the lamp from the ends of the lamp to a
center of the lamp; and

a second frame supporting the panel and the back light
device with the first frame.

13. The module of claim 12, wherein the third portion of
the first frame is positioned at the second portion of the first
frame, has a protruded shape at one end of the lamp, and the
protruded shape has an opening for cables headed toward the
center of the lamp.

14. The module of claim 13, further comprising a fixing
unit having a first surface portion fixed to the second frame,
a second surface portion perpendicular to the first surface
portion, and an opening corresponding to the opening of the
third portion of the first frame.

15. A computer, comprising:

a liquid crystal display module including a) a liquid
crystal display panel having a display region, b) a back
light device having a lamp supplying light to the panel,
the lamp having cables at both ends thereof, c) a first
frame having a first portion covering a peripheral
portion of the display region, a second portion covering
a side surface of the panel and a third portion guiding
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the cables of the lamp, and d) a second frame support-
ing the panel and the back light device with the first
frame;

a case for holding the display module;

an inverter board supplying electricity to the lamp of the
back light device through the cables;

a system body assembled with the display module via a
hinge mechanism; and

wherein the third portion of the first frame guides the
cables toward the inverter board.

16. A computer, comprising:

a liquid crystal display module including a) a liquid
crystal display panel having a display region, b) a back
light device having a lamp supplying light to the panel,
the lamp having cables at both ends thereof, c) a first
frame having a first portion covering a peripheral
portion of the display region and a second portion
covering a side surface of the panel, d) a second frame
having supporting the panel and the back light device
with the first frame, and ¢) a guide member guiding the
cables of the lamp;

a case holding the display module;

an inverter board supplying electricity to the lamp of the
back light device through the cables;

a system body assembled with the display module via a
hinge mechanism; and

wherein the guide member guides the cables toward the
inverter board, wherein the cables exit the guide mem-
ber between both ends of the lamp.

17. A liquid crystal display module, comprising:

a liquid crystal display panel having a display region;

a back light device having a lamp supplying light to the
panel, the lamp having cables at both ends thereof;

a first frame having a first portion covering a peripheral
portion of the display regions and a second portion
covering a side surface of the panel;

a second frame supporting the panel and the back light
device with the first frame, the second frame having a
main surface, and having a side wall extended from and
generally perpendicular to the main surface,

wherein the side wall comprises exactly three side
portions, including first and second side portions sub-
stantially parallel to each other and a third side portion
connecting the first and second side portions and sub-
stantially perpendicular to the first and second side
portions; and

a cable guide for guiding at least one of the cables,

wherein at least one of the cables exit the cable guide
between both ends of the lamp.
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18. The module of claim 17, wherein said second frame
further comprises a supporting member extending from one
of the first and second portions of the side wall for support-
ing passage of the cables therebeneath.

19. The module of claim 18, wherein said supporting
member extends substantially parallel to the third side
portion of the side wall between the first and second portions
of the side wall.

20. The module of claim 18, wherein said supporting
member includes a protrusion extending substantially per-
pendicular to the supporting member.

21. The module of claim 18, wherein said second frame
further comprises a second supporting member extending
from an other of the first and second portions of the side wall
for supporting passage of the cables therebeneath.

22. The module of claim 17, further comprising a lower
cover having the cable guide for guiding at least one of the
cables.

23. The module of claim 17, wherein the first frame
includes the cable guide for guiding at least one of the cables
from the ends of the lamp to a center of the lamp.

24. A liquid crystal display module, comprising:

a liquid crystal display panel having a display region;

a back light device having a lamp supplying light to the

panel, the lamp having cables at both ends thereof;

a first frame having a first portion covering a peripheral
portion of the display region and a second portion
covering a side surface of the panel;

a second frame supporting the panel and the back light
device with the first frame, the second frame having a
main surface and a side wall,

wherein the side wall has four sections including first and
second sections which are substantially perpendicular
to the first and second side portions, and wherein
exactly three of the four section have a lower portion
extending substantially perpendicular to the main sur-
face; and

a cable guide for guiding at least one of the cables,

wherein at least one of the cables exit the cable guide
between both ends of the lamp.

25. The module of claim 24, further comprising a lower
cover having the cable guide for guiding at least one of the
cables.

26. The module of claim 24, wherein the first frame
includes the cable guide for guiding at least one of the cables
from the ends of the lamp to a center of the lamp.

w0k ok k%



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN

IPCH %5
CPCH %5
11 AR

H A2 FF 30k
ShEREESE

BEG®F)

EREXTHRELNMERTIFRLI5|1S4 , AT 5 SERITHMR
HYER A E A IE AR AR , LABT L ERAEMT R, N TR EBAIE|I S BIRE
HFRAXEERTERLBIMNA TELAFINT O,

ATBLITENRARSEREENTBE PN RS
US6667779 S OUN]=
US09/749454 &R
LEE JAE JOUNG

Z=JOUNG-JAE

LG. k¥ FIA®&R&ACO. , LTD.

LEE JOUNG JAE

LEE, JOUNG-JAE

GO02F1/13 GO6F1/16 GO2F1/1335 G02F 1/13357 GO9F9/00
G02F1/133308 G06F1/1683 GO6F1/1637 GO6F1/1616
1019990067840 1999-12-31 KR

US20010017673A1

Espacenet USPTO

patsnap

2003-12-23

2000-12-28



https://share-analytics.zhihuiya.com/view/943f7fc6-1d96-43f8-8e38-5b4a6e274469
https://worldwide.espacenet.com/patent/search/family/019634931/publication/US6667779B2?q=US6667779B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6667779.PN.&OS=PN/6667779&RS=PN/6667779

