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(57) ABSTRACT 

A display module is provided. The display module com-
prises a display panel, a printed circuit board, and a flexible 
packaging unit. The display panel has a plurality of first 
signal pads and at least one first dummy pad. The printed 
circuit board has a plurality of second signal pads and at 
least one second dummy pad. In addition, the flexible 
packaging unit comprises a flexible carrier and a chip, 
wherein the flexible carrier has a plurality of signal lines and 
at least one electrostatic discharge protective line. The 
electrostatic discharge protective line is connected between 
the first dummy pad and the second dummy pad. Further-
more, the electrostatic discharge protective line has an 
electricity conducting pad, which is exposed on the surface 
of the flexible carrier. The chip is disposed on the flexible 
carrier and connected to the display panel and the printed 
circuit board through the signal lines. 
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DISPLAY MODULE AND FLEXIBLE PACKAGING 
UNIT THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority benefit of Tai-
wan application serial no. 94116253, filed on May 19, 2005. 
All disclosure of the Taiwan application is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention generally relates to a display 
module and a flexible packaging unit thereof. More particu-
larly, the present invention relates to the display module and 
the flexible packaging unit having superior electrostatic 
discharge (ESD) protective ability. 

[0004] 2. Description of Related Art 

[0005] In this information explosion age, the market for 
multimedia is expanding at an ever-increasing rate. Inte-
grated circuit packaging has to follow the market trends 
demanding for more digital equipment, networking, local 
area connections and customization. To meet such develop-
mental trends, electronic devices must have high-process-
ing, multi-functional, integrated capacity. Moreover, the 
devices must be light, compact and have a moderate to low 
price. Hence, miniaturization and high-level integration are 
the major driving forces behind the development of a new 
generation of integrated circuit packages. In the past, most 
integrated circuit packages were fabricated using wire-
bonding technique. However, with an increase in the number 
of devices packed within a given package, all the devices 
within the package can no longer be properly linked together 
due to intrinsic limitations of the wire-bonding technique. 
Consequently, the tape carrier package (TCP) techniques 
have been developed. 

[0006] Generally, the TCP techniques, including tape 
automated bonding (TAB) and chip on film (COF) bonding 
techniques, are applied to different fields, such as the elec-
trically connection between a liquid crystal display (LCD) 
panel and a drive IC. In a bonding process of the LCD panel 
and the drive IC, a flexible carrier, such as a tape or a film, 
is provided. Then, the chip is disposed on the flexible carrier 
by TAB or COF technique to form a packaging unit. Next, 
the formed packaging unit is connected between the LCD 
panel and a printed circuit board. 

[0007] FIG. 1 is a schematic view illustrating a conven-
tional liquid crystal display module. Referring to FIG. 1, a 
flexible packaging unit 120 comprises a flexible carrier 122 
and a drive IC 124, wherein the drive IC is connected 
between a LCD panel and a printed circuit board 130 
through the flexible carrier 122 for driving each pixel in the 
LCD panel 110 to display. 

[0008] Since the flexible packaging unit 120 formed by the 
TCP technique occupy a small volume and are relatively 
light and flexible, subsequent assembling and packaging are 
very much facilitated. For example, the flexible packaging 
unit 120 can be arranged behind the LCD panel 110 for 
minimizing the thickness of the liquid crystal display mod-
ule. 
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[0009] However, it should be noted that static electricity 
can not be completely prevented in the productive process of 
the liquid crystal display module. Especially, the electricity 
accumulated on the surface of the packaging unit causes a 
serious damage to the drive IC. Although the conventional 
packaging unit usually makes use of a solder mask on the 
flexible carrier for providing an isolation effect, the static 
electricity may still accumulate on partial surface of the 
solder mask due to roughness or defect of the solder mask. 
Therefore, when the amount of the accumulated static elec-
tricity exceeds a critical value, an induced current may 
punch through the solder mask and damage the drive IC. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, the present invention is directed to a 
flexible packaging unit, which provides electrostatic dis-
charge protective effect in a display module to improve 
productive yields. 

[0011] In addition, the present invention also directed to a 
display module, which prevents electrostatic discharge by 
using the above flexible packaging unit and thus has higher 
productive yields. 

[0012] The present invention provides a display module, 
which comprises a display panel, a printed circuit board, and 
a flexible packaging unit. The display panel has a plurality 
of first signal pads and at least one first dummy pad. The 
printed circuit board has a plurality of second signal pads 
and at least one second dummy pad. In addition, the flexible 
packaging unit comprises a flexible carrier and a chip, 
wherein the flexible carrier has a plurality of signal lines and 
at least one electrostatic discharge protective line. The 
electrostatic discharge protective line is connected between 
the first dummy pad and the second dummy pad. Further-
more, the electrostatic discharge protective line has an 
electricity conducting pad, which is exposed on the surface 
of the flexible carrier. The chip is disposed on the flexible 
carrier and connected to the display panel and the printed 
circuit board through the signal lines. 

[0013] The present invention also provides a flexible pack-
aging unit, which is suitable for connecting a display panel 
and a printed circuit board. The flexible packaging unit 
comprises a flexible carrier and a chip. The flexible carrier 
has a plurality of signal lines and at least one electrostatic 
discharge protective line, wherein the electrostatic discharge 
protective line is connected between the display panel and 
the printed circuit board, and the electrostatic discharge 
protective line has an electricity conducting pad, which is 
exposed on the surface of the flexible carrier. The chip is 
disposed on the flexible carrier and connected to the display 
panel and the printed circuit board through the signal lines. 

[0014] According to an embodiment of the present inven-
tion, the electrostatic discharge protective line is connected 
to a ground terminal or a source terminal through the printed 
circuit board. 

[0015] According to an embodiment of the present inven-
tion, the electrostatic discharge protective line is connected 
to a source terminal through a first switching device for 
providing a discharging path for positive electricity, and 
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connected to a ground terminal through a second switching 
device for providing a discharging path for negative elec-
tricity. For example, the printed circuit board may have a 
protective circuit, which comprises a first switching device 
and a second switching device. The first switching device is 
connected between the second dummy pad and the source 
terminal, and the second switching device is connected 
between the second dummy pad and the ground terminal. 

[0016] According to an embodiment of the present inven-
tion, the first switching device and the second switching 
device may be diodes. In addition, the display panel may be 
a LCD panel, and the flexible carrier may be a tape or a film. 

[0017] Accordingly, the flexible carrier of the present 
invention has the electrostatic discharge protective line, 
which is connected between the dummy pads on the display 
panel and the dummy pads on the printed circuit board for 
providing the discharging path. Therefore, the static elec-
tricity accumulated can be eliminated or dispelled, and the 
productive yields can be improved. Moreover, the present 
invention can further reduce the amount of rework and the 
consumption of chip due to the damage caused by the static 
electricity and thus enhances the performance of the product. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this specification. 
The drawings illustrate embodiments of the invention and, 
together with the description, serve to explain the principles 
of the invention. 

[0019] FIG. 1 is a schematic view illustrating a conven-
tional liquid crystal display module. 

[0020] FIG. 2 is a schematic view illustrating a liquid 
crystal display module according to a preferred embodiment 
of the present invention. 

[0021] FIG. 3 is a schematic view illustrating another 
liquid crystal display module according to a preferred 
embodiment of the present invention. 

DESCRIPTION OF THE EMBODIMENTS 

[0022] Reference will now be made in detail to the present 
preferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the draw-
ings and the description to refer to the same or like parts. 

[0023] FIG. 2 is a schematic view illustrating a liquid 
crystal display module according to a preferred embodiment 
of the present invention. Referring to FIG. 2, the liquid 
crystal display module 200 comprises a LCD panel 210, a 
flexible packaging unit 220, and a printed circuit board 230, 
wherein the flexible packaging unit 220 is connected 
between the LCD panel 210 and the printed circuit board 
230, and applying driving signals into LCD panel 210 for 
controlling each pixel in the LCD panel 210 to display. 

[0024] In more detailed, the LCD panel 210 may have a 
plurality of signal pads 212, which are disposed in the 
periphery of the LCD panel 210 and connected to scan lines 
or data lines (not shown) in the LCD panel 210 for driving 
the LCD panel 210 by external signals. In addition, the LCD 
panel 210 further has dummy pads 214 disposed in two sides 
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of the signal pads 232. The dummy pads 214 can increase 
bonding area between the LCD panel 210 and the flexible 
packaging unit 220, so as to enhance bonding strength. The 
printed circuit board 230 may have active or passive device 
thereon. A plurality of signal pads 232 is disposed at an edge 
of the printed circuit board 230. Dummy pads 234 are 
disposed in two sides of the signal pads 232. The dummy 
pads 214 can increase bonding strength between the printed 
circuit board 230 and the flexible packaging unit 220. 

[0025] The flexible packaging unit 220 comprises a flex-
ible carrier 222 and a chip 224, for example, a drive IC. 
Wherein, the flexible carrier 222 may be a tape or a film, and 
the flexible carrier 222 has a plurality of signal lines 226 and 
electrostatic discharge protective lines 228 disposed in two 
sides of the signal lines 226. The chip 224 is disposed on the 
flexible carrier 222, wherein the chip 224 and the flexible 
carrier 222 can be bonded by packaging techniques, such as 
TAB or COF, according to types of the flexible carrier 222. 
In addition, an edge of the flexible carrier 222 may be 
bonded to the signal pads 212 and dummy pads 214 of the 
LCD panel 210 through anisotropic conductive paste (ACP), 
and the other edge of the flexible carrier 222 may be bonded 
to the signal pads 232 and dummy pads 234 of the printed 
circuit board 230 through ACP. Wherein, through the ACP, 
the signal lines 226 are connected between the LCD panel 
210 and the chip 224, and between the printed circuit board 
230 and chip 224. In addition, the electrostatic discharge 
protective lines 228 at two sides of the signal lines 226 are 
connected between the dummy pads 214 of the LCD panel 
210 and the dummy pads 234 of the printed circuit board 230 
through ACP. 

[0026] Referring to FIG. 2, each electrostatic discharge 
protective line 228 has an electricity conducting pad 228a 
exposed on the surface of the flexible carrier 222, wherein 
static electricity accumulated on the surface of the flexible 
carrier 222 can be conducted into the electrostatic discharge 
protective line 228 through the electricity conducting pad 
228a, and the electrostatic discharge protective line 228 is 
connected to a ground terminal 242 (or source terminal) for 
providing a electrostatic discharging path. In an embodi-
ment, the electricity conducting pad 228a can be fabricated 
by forming an opening in the solder mask on the surface of 
the flexible carrier 222 for exposing a portion of the elec-
trostatic discharge protective line 228. In another embodi-
ment, a pad can be formed out the electrostatic discharge 
protective line 228 and connected thereto for being as the 
electricity conducting pad 228a. It should be noted that the 
electrostatic discharge protective lines 228 and the electric-
ity conducting pads 228a can be disposed close to the chip 
224 and the signal lines 226 for providing superior electro-
static discharge protective effect. However, there is no set 
limit on the position or the amount of the electrostatic 
discharge protective lines 228 and the electricity conducting 
pads 228a in the present invention, one of ordinary skill in 
the art may select an appropriate arrangement according to 
a practical necessary. 

[0027] In the embodiment mentioned above, the electro-
static discharge protective lines and the electricity conduct-
ing pads are formed on the flexible carrier, and connected to 
the dummy pads on the LCD panel and the printed circuit 

BOE Ex. 1006, p. 6
BOE v. Paneltouch

IPR2025-01483



US 2006/0260977 Al Nov. 23, 2006 
3 

board. Therefore, the electrostatic protective effect can be 
attained without modifying the original circuit design of the 
printed circuit board or the LCD panel. 

[0028] Besides the above embodiment, the present inven-
tion can further form an electrostatic discharge protective 
circuit on the printed circuit board to provide discharging 
paths for positive electricity and negative electricity simul-
taneously. 

[0029] FIG. 3 is a schematic view illustrating another 
liquid crystal display module according to a preferred 
embodiment of the present invention. Referring to FIG. 3, 
the printed circuit board 330 has protective circuits 350, 
which are connected to dummy pads 334 respectively. Each 
protective circuit 350 comprises a first switching device 352 
and a second switching device 354. In the present invention, 
each first switching device 352 is connected between one of 
the dummy pads 334 and a source terminal 344 for providing 
a discharging path Pa for positive electricity. The positive 
electricity accumulated on the surface of the flexible carrier 
322 can be conducted into the electrostatic discharge pro-
tective line 328 through the electricity conducting pad 328a, 
and then passes through the dummy pads 334, the first 
switching device 352, to the source terminal 344. In addi-
tion, each second switching device 354 is connected 
between one of the dummy pads 334 and a ground terminal 
342 for providing a discharging path Pb for negative elec-
tricity. The negative electricity accumulated on the surface 
of the flexible carrier 322 can be conducted into the elec-
trostatic discharge protective line 328 through the electricity 
conducting pad 328a, and then passes through the dummy 
pads 334, the second switching device 354, to the ground 
terminal 342. 

[0030] In an embodiment, the first switching device 352 
and the second switching device 354 may be diodes or other 
appropriate semi-conductive devices. However, since other 
elements have been described in the aforementioned 
embodiment, details are not repeated here. 

[0031] In summary, the present invention forms discharg-
ing paths on the flexible carrier for dispelling static elec-
tricity, wherein the discharging paths comprises electricity 
conducting pads on the surface of the flexible carrier and the 
electrostatic discharge protective lines connected between 
the dummy pads of the LCD panel and the dummy pads of 
the printed circuit board. Furthermore, the printed circuit 
board may have protective circuit for providing electrostatic 
discharging paths for positive and negative electricity simul-
taneously. The liquid crystal display module and the flexible 
packaging unit of the present invention can provide superior 
electrostatic discharge protective effect to prevent the chip 
from being damaged by static electricity. Therefore, the 
productive yields and the reliability of the liquid crystal 
display module can be enhanced. And, the consumption of 
time and cost of rework due to the damage of the chip caused 
by the static electricity can be reduced and thus the perfor-
mance of the product is improved. 

[0032] It will be apparent to those skilled in the art that 
various modifications and variations can be made to the 
structure of the present invention without departing from the 
scope or spirit of the invention. In view of the foregoing, it 
is intended that the present invention cover modifications 
and variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 

What is claimed is: 

1. A display module, comprising: 

a display panel, having a plurality of first signal pads and 
at least one first dummy pad; 

a printed circuit board, having a plurality of second signal 
pads and at least one second dummy pad; 

a flexible packaging unit, comprising: 

a flexible carrier, having a plurality of signal lines and 
at least one electrostatic discharge protective line, 
wherein the electrostatic discharge protective line is 
connected between the first dummy pad and the 
second dummy pad, and the electrostatic discharge 
protective line has an electricity conducting pad, 
which is exposed on the surface of the flexible 
carrier; and 

a chip, disposed on the flexible carrier and connected to 
the display panel and the printed circuit board 
through the signal lines. 

2. The display module according to claim 1, wherein the 
electrostatic discharge protective line is connected to a 
ground terminal or a source terminal through the printed 
circuit board. 

3. The display module according to claim 1, wherein the 
printed circuit board has a protective circuit, which com-
prises: 

a first switching device, connected between the second 
dummy pad and a source terminal for providing a 
discharging path for positive electricity; and 

a second switching device, connected between the second 
dummy pad and a ground terminal for providing a 
discharging path for negative electricity. 

4. The display module according to claim 3, wherein the 
first switching device is a diode. 

5. The display module according to claim 3, wherein the 
second switching device is a diode. 

6. The display module according to claim 1, wherein the 
display panel is a liquid crystal display panel. 

7. The display module according to claim 1, wherein the 
flexible carrier is a tape or a film. 

8. A flexible packaging unit, suitable for connecting a 
display panel and a printed circuit board, the flexible pack-
aging unit comprising: 

a flexible carrier, having a plurality of signal lines and at 
least one electrostatic discharge protective line, 
wherein the electrostatic discharge protective line is 
connected between the display panel and the printed 
circuit board, and the electrostatic discharge protective 
line has an electricity conducting pad, which is exposed 
on the surface of the flexible carrier; and 

a chip, disposed on the flexible carrier and connected to 
the display panel and the printed circuit board through 
the signal lines. 

9. The flexible packaging unit according to claim 8, 
wherein the display panel has at least one first dummy pad, 
the printed circuit board has at least one second dummy pad, 
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and the electrostatic discharge protective line is connected 
between the first dummy pad and the second dummy pad. 

10. The flexible packaging unit according to claim 8, 
wherein the electrostatic discharge protective line is con-
nected to a ground terminal or a source terminal through the 
printed circuit board. 

11. The flexible packaging unit according to claim 8, 
wherein the electrostatic discharge protective line is con-
nected to a source terminal through a first switching device 
for providing a discharging path for positive electricity, and 
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connected to a ground terminal through a second switching 
device for providing a discharging path for negative elec-
tricity. 

12. The flexible packaging unit according to claim 11, 
wherein the first switching device is a diode. 

13. The flexible packaging unit according to claim 11, 
wherein the second switching device is a diode. 

14. The flexible packaging unit according to claim 8, 
wherein the flexible carrier is a tape or a film. 

* * * * * 
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