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7) ABSTRACT

An assembly structure for flat panel display device includes
a liquid crystal display device with a back light as well as a
liquid crystal display panel thereon, and a system mainboard
with a control IC mounted on the system mainboard to
control the liquid crystal display device. The liquid crystal
display device is on the system mainboard and electrically
connected to the system mainboard by the direct wire
bonding method.
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ASSEMBLY STRUCTURE FOR FLAT PANEL
DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The invention relates to a flat display device, more
particularly to an assembly structure for flat display device.

[0003]

[0004] Liquid crystal display (LCD) device, which is a par
flat display device, is a kind of household electric appliance
in nowadays daily life, such as television or monitor of a
computer, display screen of camera, display device on a
calculator, display screen of watch or mobile phone, display
device of controlling system, or display panel of CD player.
The liquid crystal display device is widely used, so the
assembly of it is quite important. Most of the liquid crystal
display devices will be electrically connected to the system
mainboard with a flexible printed circuit board (FPC)
because the control device to control the liquid crystal
display device is on the system mainboard, which is a
printed circuit board (PCB) with the essential circuit. Now
the control device, the IC made under the semiconductor
process, is mounted on the system mainboard.

[0005] As illustrated in FIG. 1, there is at least a FPC 102
next to a liquid crystal display device 100. An end of the
FPC 102 is electrically connected with the liquid crystal
display device 100, and the other end of the FPC 102 is
electrically connected with a system mainboard 104 as
illustrated in FIG. 2. The liquid crystal display 100 com-
prises a liquid crystal display panel 110 and a back light 120.
The liquid crystal display panel 110 includes a lower trans-
parent substrate 112, a liquid crystal layer 114 on the lower
transparent substrate 112, and a upper transparent substrate
116 on the liquid crystal layer 114. The back light 120
includes a light guide plate 122 and a light source 124
located at a lateral end of the light guide plate 122. The
liquid crystal display device 100 with the above back light
120 is called the transmission-type liquid crystal display
device. An end of the FPC 102 is electrically connected with
the lower transparent substrate 112, and the other end is
electrically connected with the system mainboard 104 by a
connector 108. FIG. 2 shows the advantage of using the FPC
102 since this bonding method can reduce the large assem-
bly size of liquid crystal display device.

[0006] The above assembly structure of liquid crystal
display device is referred to many patents. For example,
U.S. Pat. No. 5,844,733 disclosed the assembly of liquid
crystal display device used in the notebook. U.S. Pat. No.
6,181,404 disclosed the application of the rigid connector to
connect the liquid crystal display device and the system
mainboard. Taiwan patent publication number 476,122 dis-
closed an assembly method for a flat display device with
opaque substrate wherein the liquid crystal display panel is
equipped with the PCB and the heat sink. Taiwan patent
publication number 422,933 filed by Samsung disclosed a
liquid crystal display module with PCB structure. And
Taiwan patent publication number 448,337 filed by Seiko-
Epson disclosed the embodiment of the elastomer joint to
connect an input and a contact of driver circuit.

[0007] Another method to connect the liquid crystal dis-
play device and the control device on the system mainboard

2. Description of the Prior Art
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is a chip directly formed on the lower glass substrate by
using semiconductor process called as the COG (chip on
glass) process. Please refer to U.S. Pat. No. 6,292,248
disclosed the process to fabricate the chip on the typical
glass substrate. This process can make the display device
lighter and thinner, but the cost of this advanced and
complex process is not cheap and the yield of mass produc-
tion is low.

[0008] However, the trend of the daily electric appliance is
to minimize the size. It is hard to minimize the size of the
flat display device using the above assembly structure.
Therefore, we need a new method to finish the object of
making the display device lighter and thinner.

SUMMARY OF THE INVENTION

[0009] In the light of the state of the art described above,
it is an object of the present invention to provide an
assembly structure for flat display device by bonding the
liquid crystal display panel to the system mainboard for
saving the COG process is immune to the problems of
conventional flat display device described above.

[0010] Tt is also an object of this invention to save the
FPCs of liquid crystal display panel and back light and
several connectors for making the whole display module
lighter and thinner.

[0011] It is another object of this invention to provide a
new assembly structure for flat display device with touch
panel for minimizing the size of flat display device with
touch panel.

[0012] In view of the above and other objects which will
become apparent as the description proceeds, there is pro-
vided according to a general aspect of the present invention
an assembly structure for flat display device which com-
prises a liquid crystal display device with a back light and a
liquid crystal display panel on said back light; and a system
mainboard with a control IC mounted thereon to control said
liquid crystal display device, wherein said liquid crystal
display device is on said system mainboard and said liquid
crystal display panel is electrically connected to said system
mainboard by a direct bonding method.

[0013] Base on the idea described above, wherein said
back light includes a light guide plate and a light source
located at a lateral end of said light guide plate.

[0014] Base on the aforementioned idea, wherein said
light source is a line LED light source.

[0015] Base on the idea described above, wherein said line
LED light source is mounted on said system mainboard.

[0016] Base on the aforementioned idea, wherein said
liquid crystal device panel includes a first transparent sub-
strate on said back light; a liquid crystal layer on said first
transparent substrate; and a second transparent substrate on
said liquid crystal layer.

[0017] Base on the idea described above, wherein said
second transparent substrate is used as said light guide plate
of said back light.

[0018] Base on the aforementioned idea, wherein said first
transparent substrate has at least a fixing hole for fixing said
liquid crystal device panel on said system mainboard.
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[0019] Base on the idea described above, wherein the
position of direct bonding said liquid crystal display panel
and said system mainboard is between said first transparent
substrate and said system mainboard.

[0020] Base on the aforementioned idea, wherein said
direct bonding method is a wire bonding method.

[0021] Base on the idea described above, wherein said
direct bonding method is a Ball Grid Array (BGA) bonding
method.

[0022] Base on the aforementioned idea, wherein said
direct bonding method is a bump bonding method.

[0023] Base on the idea described above, wherein said
liquid crystal display panel includes a first polarizer is
between said light source and said light guide plate; and a
second polarizer is on said second transparent substrate.

[0024] Base on the aforementioned idea, the assembly
structure for flat display device further comprises a touch
panel on said liquid crystal display panel.

[0025] Base on the idea described above, wherein said
second polarizer is used as the lower transparent substrate of
said touch panel.

[0026] Base on the aforementioned idea, wherein said
touch panel is directly and electrically connected to said
system mainboard by a wire bonding method.

[0027] In view of the above and other objects which will
become apparent as the description proceeds, there is pro-
vided according to a general aspect of the present invention
an assembly structure for flat display device which com-
prises a liquid crystal display device having a back light with
a light guide plate and a line LED light source located at a
lateral end of said light guide plate; and a liquid crystal
display panel on said back light further comprising a first
transparent substrate on said back light; a liquid crystal layer
on said first transparent substrate; and a second transparent
substrate on said liquid crystal layer; and a system main-
board with a control IC mounted thereon to control said
liquid crystal display device, wherein said liquid crystal
display device is on said system mainboard and said first
transparent substrate of said liquid crystal display panel is
electrically connected to said system mainboard by a direct
bonding method.

[0028] Base on the idea described above, wherein said
second transparent substrate is used as said light guide plate
of said back light.

[0029] Base on the aforementioned idea, wherein said line
LED light source is mounted on said system mainboard.

[0030] Base on the idea described above, wherein said first
transparent substrate has at least a fixing hole for fixing said
liquid crystal device panel on said system mainboard.

[0031] Base on the aforementioned idea, wherein said
liquid crystal display panel includes a first polarizer is
between said light source and said light guide plate; and a
second polarizer is on said second transparent substrate.

[0032] Base on the idea described above, wherein said
direct bonding method is a wire bonding method.

[0033] Base on the aforementioned idea, wherein said
direct bonding method is a Ball Grid Array (BGA) bonding
method.
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[0034] Base on the idea described above, wherein said
direct bonding method is a bump bonding method.

[0035] Base on the aforementioned idea, the assembly
structure for flat display device further comprises further
comprises a touch panel on said liquid crystal display panel.

[0036] Base on the idea described above, wherein said
second polarizer is used as the lower transparent substrate of
said touch panel.

[0037] Base on the aforementioned idea, wherein said
touch panel is directly and electrically connected to said
system mainboard by a wire bonding method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] The foregoing aspects and many of the attendant
advantages of this invention will become more readily
appreciated as the same becomes better understood by
reference to the following detailed description, when taken
in conjunction with the accompanying drawings, wherein:

[0039] FIG. 1 illustrates a structure view of conventional
liquid crystal display panel and flexible printed circuit
board;

[0040] FIG. 2 illustrates an assembly structure view of
conventional liquid crystal display panel and system main-
board;

[0041] FIG. 3 illustrates a side structure view of liquid
crystal display panel direct bonding to system mainboard
according to the embodiment of this invention;

[0042] FIG. 4 illustrates a top view of liquid crystal
display panel direct bonding to system mainboard according
to the embodiment of this invention;

[0043] FIG. 5 illustrates a side structure view of liquid
crystal display panel with touch panel direct bonding to
system mainboard according to the embodiment of this
invention; and

[0044] FIG. 6 illustrates a top view of liquid crystal
display panel with touch panel direct bonding to system
mainboard according to the embodiment of this invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0045] Some sample embodiments of the present inven-
tion will now be described in greater detail. Nevertheless, it
should be recognized that the present invention can be
practiced in a wide range of other embodiments besides
those explicitly described, and the scope of the present
invention is expressly not limited except as specified in the
accompanying claims.

[0046] Next, An embodiment of the assembly structure of
flat display device according to this invention is disclosed.
As illustrated in FIG. 3, A liquid crystal display device 20
is on a system mainboard 10, wherein a control IC 12 for
controlling the liquid crystal display device 20 is mounted
on the system mainboard 10. The liquid crystal display
device 10 comprises a back light 30 and a liquid crystal
display panel 40 on the back light 30 with a light guide plate
32 and a line light source 34 located at a lateral end of light
guide plate 32. The line light source 34 can be constituted
with several light emitting diodes (LEDs) directly mounted
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on the system mainboard 10. The liquid crystal display panel
40 includes a lower transparent substrate 42 on the back light
30, a liquid crystal layer 44 on the lower transparent
substrate 42, a upper transparent substrate 46 on the liquid
crystal layer 44 and a polarizer 48 on the upper transparent
substrate 46 in sequence. An array of thin film transistors
(TFTs) (not shown in this figure), a passivation layer (not
shown in this figure), and a transparent electrode layer (not
shown in this figure) are sequentially formed on the lower
transparent substrate 42 to constitute the lower plate of
liquid crystal panel 40. Next, a color filter (not shown in this
figure) and a transparent electrode layer (not shown in this
figure) are sequentially formed on the upper transparent
substrate 46 to constitute the upper plate of liquid crystal
panel 40. Finally, The transparent electrode layers of the
upper and lower plates are sealed face to face and vacuumed,
and liquid crystal is injected into the space between the
upper and lower plates to form the liquid crystal display
panel 40.

[0047] The above process is a conventional production
method to make the liquid crystal display panel, and the
material of transparent substrate can be plastic, glass or other
similar materials. The driver circuit of TFT on the liquid
crystal display panel 40 is directly printed on the lower
transparent substrate 42, so there are many pins on the edge
of lower transparent substrate 42 to electrically connect with
the TFT of liquid crystal display panel 40. These pins can be
connected with the system mainboard 10 by the conven-
tional method such as the direct wire bonding method. FIG.
3 is the side structure view that shows only a bonding wire
22. In fact, there are many bonding wires 22 on the edge of
liquid crystal display device 20. The bonding method is not
limited to the wire bonding method, but including other
possible bonding methods.

[0048] FIG. 4 illustrates the top view of above embodi-
ment. The control IC 12 is mounted on the system main-
board 10 to control the liquid crystal display device 20.
There were many bonding wires 22 to connect the system
mainboard 10 on the lower transparent substrate 42. The
lower transparent substrate 42 can be a plastic substrate and
there are four fixing holes 23 to fix the liquid crystal display
device 20 and the system mainboard 10 thereon.

[0049] Moreover, the above light guide plate 32 can be
used as the lower transparent substrate 42. In other words,
the light guide plate 32 can be replaced with the lower
transparent substrate 42. Now, the bonding method can be
the solder ball bonding similar to the BGA package or the
bump bonding similar to the TCP package for driver IC.

[0050] The flat display device with touch panel can be
applied with this invention, too. As illustrated in FIG. 5, the
lower electrode layer 52 of touch panel 50 is directly formed
on the polarizer 48 of liquid crystal panel 20. In other words,
the lower transparent substrate of touch panel is replaced
with the polarizer 48. Then, the spacer 54', the adhered layer
55, and the upper electrode layer 56 and the upper trans-
parent substrate 58 can be formed in sequence by using the
conventional process of touch panel. Meanwhile, a polarizer
36 can be put between the light guide plate 32 and the light
source 34. The bonding wire 24,26 of touch panel 50 can be
directly connected to the system mainboard 10.

[0051] As illustrated in FIG. 6, it is a top view of liquid
crystal display panel with touch panel direct bonding to
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system mainboard according to the embodiment of this
invention. The current method that touch panel uses the
silver bus design will result in the asymmetric and irregular
appearance more large than the liquid crystal display device.
Therefore, the contacts of touch panel 50 can be directly
connected with the system mainboard 10 via the bonding
wire 24,26 so as the size of touch panel can be shrunk.

[0052] There are many advantages according to the
present invention. First, the FPC and the COG process can
be saved by directly bonding the liquid crystal display panel
to the system mainboard. Besides, It makes the whole
display module lighter and thinner when the FPCs of back
light and liquid crystal display panel and several connectors
are replaced. And a new assembly structure for minimizing
the size of flat display device with touch panel is provided.

[0053] Although the specific embodiment has been illus-
trated and described, it will be obvious to those skilled in the
art that various modifications may be made without depart-
ing from what is intended to be limited solely by the
appended claims.

What is claimed is:
1. An assembly structure for flat display device, compris-
ing:

a liquid crystal display device including:
a back light; and
a liquid crystal display panel on said back light; and

a system mainboard with a control IC mounted thereon to
control said liquid crystal display device, wherein said
liquid crystal display device is on said system main-
board and said liquid crystal display panel is electri-
cally connected to said system mainboard by a direct
bonding method.

2. The assembly structure for flat display device according
to claim 1, wherein said back light includes a light guide
plate and a light source located at a lateral end of said light
guide plate.

3. The assembly structure for flat display device according
to claim 2, wherein said light source is a line LED light
source.

4. The assembly structure for flat display device according
to claim 3, wherein said line LED light source is mounted on
said system mainboard.

5. The assembly structure for flat display device according
to claim 2, wherein said liquid crystal device panel includes:

a first transparent substrate on said back light;

a liquid crystal layer on said first transparent substrate;
and

a second transparent substrate on said liquid crystal layer.

6. The assembly structure for flat display device according
to claim 5, wherein said second transparent substrate is used
as said light guide plate of said back light.

7. The assembly structure for flat display device according
to claim 5, wherein said first transparent substrate has at
least a fixing hole for fixing said liquid crystal device panel
on said system mainboard.

8. The assembly structure for flat display device according
to claim 7, wherein the position of direct bonding said liquid
crystal display panel and said system mainboard is between
said first transparent substrate and said system mainboard.
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9. The assembly structure for flat display device according
to claim 8, wherein said direct bonding method is a wire
bonding method.

10. The assembly structure for flat display device accord-
ing to claim 8, wherein said direct bonding method is a Ball
Grid Array (BGA) bonding method.

11. The assembly structure for flat display device accord-
ing to claim 8, wherein said direct bonding method is a bump
bonding method.

12. The assembly structure for flat display device accord-
ing to claim 7, wherein said liquid crystal display panel
includes:

a first polarizer is between said light source and said light
guide plate; and

a second polarizer is on said second transparent substrate.

13. The assembly structure for flat display device accord-
ing to claim 12 further comprising a touch panel on said
liquid crystal display panel.

14. The assembly structure for flat display device accord-
ing to claim 13, wherein said second polarizer is used as the
lower transparent substrate of said touch panel.

15. The assembly structure for flat display device accord-
ing to claim 14, wherein said touch panel is directly and
electrically connected to said system mainboard by a wire
bonding method.

16. An assembly structure for flat display device, com-
prising:

a liquid crystal display device including:

a back light with a light guide plate and a line LED light
source located at a lateral end of said light guide
plate; and

a liquid crystal display panel on said back light further
comprising:

a first transparent substrate on said back light;

a liquid crystal layer on said first transparent sub-
strate; and

a second transparent substrate on said liquid crystal
layer; and

a system mainboard with a control IC mounted thereon to
control said liquid crystal display device, wherein said
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liquid crystal display device is on said system main-
board and said first transparent substrate of said liquid
crystal display panel is electrically connected to said
system mainboard by a direct bonding method.

17. The assembly structure for flat display device accord-
ing to claim 16, wherein said second transparent substrate is
used as said light guide plate of said back light.

18. The assembly structure for flat display device accord-
ing to claim 16, wherein said line LED light source is
mounted on said system mainboard.

19. The assembly structure for flat display device accord-
ing to claim 18, wherein said first transparent substrate has
at least a fixing hole for fixing said liquid crystal device
panel on said system mainboard.

20. The assembly structure for flat display device accord-
ing to claim 16, wherein said liquid crystal display panel
includes:

a first polarizer is between said light source and said lLight
guide plate; and

a second polarizer is on said second transparent substrate.

21. The assembly structure for flat display device accord-
ing to claim 16, wherein said direct bonding method is a wire
bonding method.

22. The assembly structure for flat display device accord-
ing to claim 16, wherein said direct bonding method is a Ball
Grid Array (BGA) bonding method.

23. The assembly structure for flat display device accord-
ing to claim 16, wherein said direct bonding method is a
bump bonding method.

24. The assembly structure for flat display device accord-
ing to claim 20 further comprising a touch panel on said
liquid crystal display panel.

25. The assembly structure for flat display device accord-
ing to claim 24, wherein said second polarizer is used as the
lower transparent substrate of said touch panel.

26. The assembly structure for flat display device accord-
ing to claim 25, wherein said touch panel is directly and
electrically connected to said system mainboard by a wire
bonding method.
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