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(57) ABSTRACT

A liquid crystal display device and a method of fabricating
a liquid crystal display device having a pad including a first
pad portion, a second pad portion, and a bent pad portion, the
first pad portion being misaligned with the second pad
portion, for making a uniform contact area and for main-
taining a uniform output voltage even when misalignment

(21) Appl. No.: 10/285,446 occurs due to heat expansion are disclosed. The liquid
) crystal display device comprises a first substrate including a
(22) Filed: Nov. 1, 2002 plurality of gate lines, a plurality of data lines, and at least
. L. L. a pad contacting one of the gate lines and the data lines. A
(30) Foreign Application Priority Data second substrate is positioned adjacent to the first substrate
Dec. 28, 2001 (KR) oo P2001-87165  0d includes a color filter layer, and a liquid crystal material
o =S (KR) layer formed between the first and second substrates. The
Publication Classification pad includes a first pad portion and a second pad portion
such that the first and second portions are misaligned with
(51)  Int. CL7 s GO2F 1/1343 each other.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF FABRICATING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. P2001-87165 filed in Korea on Dec.
28, 2001, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device and a method of fabricating a liquid crystal
display device, and more particularly, to a liquid crystal
display device and a method of fabricating a liquid crystal
display device having a pad including a first pad portion, a
second pad portion, and a bent pad portion, the first pad
portion being misaligned with the second pad portion, for
making a uniform contact area and for maintaining a uni-
form output voltage even when misalignment occurs due to
heat expansion.

[0004] 2. Discussion of the Related Art

[0005] The wvast development of information also
increases the demands for the development of display
devices. Recently, many efforts have been made to study and
develop various types of flat display panels, such as liquid
crystal display devices (LCDs), plasma display panels
(PDPs), clectroluminescent displays (ELDs), and vacuum
fluorescent displays (VFDs). Some of these types of flat
display panels have been applied in and incorporated into a
range of devices. For instance, LCDs have been commonly
used as substitutions for cathode ray tubes (CRTs) in mobile
image displays because of their high quality image, light-
ness, small thickness, compact size, and low power con-
sumption. Although attempts have been made to incorporate
LCDs into image devices for receiving broadcasting signals,
such as televisions, and computer monitors. However, LCDs
have not been as successfully incorporated into these image
devices because the image quality has not been fully satis-
factory. In order to implement a liquid crystal display device
as a general display device, LCD development is dependent
on realizing high image quality, high resolution, high bright-
ness, and wide screen, while maintaining lightness, thin
compactness, and low power consumption.

[0006] In general, a liquid crystal display device includes
a liquid crystal panel for displaying an image and a driving
unit for applying a driving signal to the liquid crystal panel.
The liquid crystal panel includes first and second glass
substrates bonded to each other with a predetermined space
therebetween, and a liquid crystal material layer formed
between the first and second glass substrates. The first glass
substrate is commonly referred to as a thin film transistor
(TFT) array substrate having a plurality of gate lines
arranged along one direction at a predetermined interval
from each other, a plurality of data lines arranged along a
direction perpendicular to the gate lines at a predetermined
interval from each other, a plurality of pixel electrodes
formed in a matrix-arrangement within pixel areas defined
by the gate and data lines crossing with each other, and a
plurality of thin film transistors switched by signals of the
gate lines to transfer signals of the data lines to the pixel
electrodes. The second substrate is commonly referred to as
a color filter substrate having a black matrix layer for cutting
off light from a portion except in the pixel areas, an R/G/B
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color filter material layer for producing colored light, and a
common electrode for producing an image. Spacers are used
to separate the first and second substrates from each other
with the predetermined space therebetween, and a sealant is
used to bond the first and second substrates to each other.

[0007] The liquid crystal material layer may be formed in
the liquid crystal panel by employing a liquid crystal injec-
tion process or a liquid crystal dropping process. The liquid
crystal injection process includes coating a sealant on one
substrate to form an injection inlet, bonding the substrate to
a second substrate in a vacuum environment, and injecting
liquid crystals therein through the injection inlet. The liquid
crystal dropping process includes dropping liquid crystals on
one substrate before bonding the two substrates to each
other, and bonding a second substrate to the one substrate in
a vacuum environment. Consequently, the driving unit is
connected to the liquid crystal panel through a module
mounting process. The module mounting process includes
cleaning the liquid crystal panel, attaching a polarizing plate
to the liquid crystal panel, and mounting a driving IC
thereon. The diving IC generally is a tape carrier package
(TCP) having tape automated bonding (TAB) integrated
circuit (IC). An anisotropic conductive film (ACF) is first
attached to a pad of the liquid crystal panel. While the TCP
is aligned over the ACF, the TCP is bonded thereto by a
pressurizing process. Bubbles generated from the pressur-
izing process (i.e, from a polarizing plate) are then removed.
Thereafter, a TAB inspection, a resin coating process, a TAB
attachment process, a welding process, an adjustment/test
process, an assembly process, an aging process, and a final
inspection are sequentially performed. Consequently, the
TAB IC is connected directly to the liquid crystal panel to
carry out signal and power supply on the TAB IC in
accordance with a printed circuit board (PCB). Since the
TAB IC is directly mounted on the liquid crystal panel, a thin
LCD module can be mounted thereon, where a TCP output
pad is connected to gate and data output pads of the liquid
crystal panel using the ACF on the panel.

[0008] FIG. 1 illustrates a layout of a general liquid
crystal display device, FIG. 2A illustrates a cross-sectional
view of a general TAB package, and FIG. 2B illustrates an
aligning layout of a liquid crystal panel pad and a TCP
output pad according to a related art.

[0009] In FIG. 1, a first substrate 100, functioning as a
thin film transistor array substrate and a second substrate
150, functioning as a color filter array substrate, are bonded
to each other to form a liquid crystal panel having an active
area 120. The first substrate 100 has a plurality of gate lines
arranged along one direction at a predetermined interval
from each other, a plurality of data lines arranged along a
direction perpendicular to the gate lines at a predetermined
interval from each other, a plurality of pixel electrodes
formed in a matrix-arrangement within pixel areas defined
by the gate and data lines crossing with each other, and a
plurality of thin film transistors switched by signals of the
gate lines to transfer signals of the data lines to the pixel
electrodes. The gate and data lines have pads to connect a
driving unit thereto. The second substrate 150 has a black
matrix layer for cutting off light from a portion except the
pixel areas, an R/G/B color filter material layer for produc-
ing colored light, and a common electrode for producing an
image. Moreover, TCPs having driving ICs are bonded to
the pads of the liquid crystal panel. For example, one TCP
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101 having a gate driving IC 1014 is connected to a printed
circuit board 105, and the other TCP 102 having a data
driving IC 1024 is connected to another printed circuit board
106. The TCPs 101 and 102 are bonded to the gate and data
pads 103 and 104 of the liquid crystal panel, respectively.
Consequently, the gate driving IC 101a supplies the gate line
with a driving voltage to sequentially turn ON/OFF the
corresponding thin film transistor. The data driving IC 1024
supplies the data line with a signal voltage to transfer a data
voltage (i.e., video signal voltage) to the corresponding
liquid crystal cell through the turned-ON thin film transistor.

[0010] In FIG. 2A, an anisotropic conductive film 115 is
employed as a bonding material. The anisotropic conductive
film 115 is coated on a pad area of the first substrate 100 of
the liquid crystal panel 200. Polarizing plates 1004 and 1504
may be attached to the first and second substrates 100 and
150. Consequently, the TCP 101 or 102 having an output pad
is aligned with the pads of the liquid crystal panel by placing
over the anisotropic film 115. Heat is then applied to bond
the TCP output pad and pads of the liquid crystal panel
through a TAB bonding process. Heat may be applied using
a heating tool 130, wherein buffer 132 may be additionally
used for uniformly distributing the applied heat. The TCP
101 or 102 may be a part of a flat-TAB or bent-TAB
package.

[0011] However, since the TCP is heated by the heating
tool, heat expansion is generated in the output pad of the
TCP. Such heat expansion can cause misalignment between
the pads of the liquid crystal panel and the output pad of the
TCP. More specifically, as illustrated in FIG. 2B, the gate or
data pad 103 or 104 of the liquid crystal panel is rectangular.
If the output pad 107 of the TCP is partially distorted by heat
expansion, misalignment occurs by varying a contact area of
a neighboring pad. Unfortunately, distortions in the output
pad of the TCPs not only cause misalignment with the liquid
crystal panel in the contact area, but also lead to a non-
uniform output voltage to generate image failure.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention is directed to a
liquid crystal display device that substantially obviates one
or more problems due to limitations and disadvantages of
the related art.

[0013] An object of the present invention is to provide a
liquid crystal display device and method of fabricating a
liquid crystal display device having an overlapped area
between pads of a liquid crystal display panel and the output
pad of a TCP even if the output pad is distorted by heat
expansion or other reasons.

[0014] Another object of the present invention is to pro-
vide a liquid crystal display device having an uniform output
voltage to prevent the image failure on a screen.

[0015] Additional features and advantages of the inven-
tion 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 advantages 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.

[0016] To achicve these and other advantages and in
accordance with the purpose of the present invention, as
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embodied and broadly described, the liquid crystal device
includes a first substrate including a plurality of gate lines,
a plurality of data lines, and at least a pad contacting one of
the gate lines and the data lines, a second substrate posi-
tioned adjacent to the first substrate and including a color
filter layer, and a liquid crystal material layer formed
between the first and second substrates, wherein the pad
includes a first pad portion and a second pad portion such
that the first and second portions are misaligned with each
other.

[0017] In another aspect, the method for fabricating a
liquid crystal display device, comprising the steps of: form-
ing a plurality of gate lines on a first substrate, forming a
plurality of data lines on the first substrate, forming a pad
contacting one of the gate lines and the data lines on the first
substrate, the pad includes a first pad portion and a second
pad portion such that the first and second portions are
misaligned with each other, forming a color filter layer on a
second substrate, and forming a liquid crystal material layer
between the first and second substrates.

[0018] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0020] FIG. 1 illustrates a layout of a liquid crystal display
device according to the related art,

[0021] FIG. 2A illustrates a cross-sectional view of a TAB
package according to the related art;

[0022] FIG. 2B illustrates an aligning layout of a liquid
crystal panel pad and a TCP output pad according to the
related art;

[0023] FIG. 3 illustrates a layout of an exemplary liquid
crystal display device according to an embodiment of the
present invention;

[0024] FIG. 4 illustrates a cross-sectional view of a pad
area of an exemplary liquid crystal display device according
to the present invention,

[0025] FIG. 5 illustrates a layout of a exemplary pad area
of a liquid crystal panel according to the present invention;
and

[0026] FIG. 6 illustrates an exemplary aligning layout of
an crystal panel pad and a TCP output pad according to the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0027] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.
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[0028] FIG. 3 illustrates a layout of an exemplary liquid
crystal display device according to an embodiment of the
present invention. In FIG. 3, the liquid crystal display
device may include a first substrate 300 having gate and data
lines (not shown), a second substrate 350, and an active area
320. A plurality of TCPs 301 and 302 having a plurality of
driving ICs 301a and 302 may be bonded to pad areas of
the liquid crystal panel. For example, the TCP 301 having
the gate driving IC 301a may be connected to the PCB 305,
and the TCP 302 having the data driving IC 3022 may be
connected to the PCB 306. In addition, the TCPs 301 and
302 may be bonded to gate and data pads 303 and 304 of the
liquid crystal panel. Consequently, the gate driving 1C 301a
may supply the gate line with a driving voltage to sequen-
tially turn ON/OFF the corresponding thin film transistor
(not shown), and the data driving IC 3024 may supply the
data line with a signal voltage to transfer a data voltage (i.e.,
video signal voltage) to the corresponding liquid crystal cell
(not shown) through the turned-ON thin film transistor.

[0029] FIG. 4 illustrates a cross-sectional view of a pad
area of an exemplary liquid crystal display device according
to the present invention. A TAB bonding process for bonding
a TAB package (i.e., output pads of the TCPs) to the pads of
the liquid crystal panel is explained as follows. In FIG. 4, a
liquid crystal panel 400 may include a first and second
substrates 300 and 350 bonded to each other, and polarizing
plates 300a and 3502 may be attached to both sides of the
liquid crystal panel 400. For example, an anisotropic con-
ductive film 315 may be attached to a pad area of the first
substrate 300. Subsequently, an output pad of a TCP 301 or
302 may be positioned over the anisotropic conductive film
315 such that the pads of the liquid crystal panel 400 and an
output pad of the TCP 301 or 302 may be aligned and
overlap each other. Once the pads of the liquid crystal panel
400 and the output pad of the TCP are aligned, they may be
heated by a heating tool 330. Additionally, a buffer 332 may
be used for uniformly distributing the applied heat. Conse-
quently, the TCP 301 or 302 may be attached to the liquid
crystal panel 400, wherein the TCP 301 or 302 may be a part
of a flat-TAB or bent-TAB package.

[0030] FIG. 5 illustrates a layout of an exemplary pad area
of a liquid crystal panel according to the present invention.
In FIG. 5 gate and data pads 303 and 304 may be formed to
have bent shapes. More specifically, the gate and data pads
303 and 304 may be formed to have polygonal shapes. For
example, each of the gate and data pads 303 and 304 may
include first and second horizontal portions 303a or 304a
and 303b or 304b that are parallel with cach other with an
offset interval A. Each of the gate and data pads 303 and 304
may further include a bent portion 303¢ or 304¢ connecting
the first and second horizontal portions 303a or 304a and
3035 or 304b to each other via the offset interval A. The first
and second horizontal portions 3034 or 304a and 303b or
3045 may have the same width.

[0031] Accordingly, each of the gate and data pads 303
and 304 may be formed to have first and second portions
misaligned with each other, thereby ensuring an overlapped
area with neighboring pads even if the neighboring pads are
distorted by heat expansion. For example, if through a
heating process, a portion of the output pad of a TCP is
distorted and shifted away from the first horizontal portion
303a or 304a, the second horizontal portion 3036 or 304H
would compensate for such distortion and remain over-
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lapped with the output pad of the TCP. Alternatively, if
through a heating process, a portion of the output pad of a
TCP is distorted and shifted away from the second horizon-
tal portion 303b or 304b, the first horizontal portion 3034 or
304a would compensate for such distortion and remain
overlapped with the output pad of the TCP. Thus, the present
invention maintains the same overlapped area with a neigh-
boring pad or a negligible difference from that of the
neighboring pad, even if a heat distortion occurs, thereby
providing a uniform output voltage.

[0032] FIG. 6 illustrates an aligning layout of an exem-
plary liquid crystal panel pad and a TCP output pad accord-
ing to the present invention. In FIG. 6, if an output pad 307
of the TCP 303 or 304 is partially distorted by heat expan-
sion, the first and second horizontal portions reciprocally
compensate the overlapped portions. Thus, the present
invention provides the same overlapped area with a neigh-
boring pad or a negligible difference from that of the
neighboring pad, even if a heat distortion occurs. Moreover,
an output voltage from each of the pad parts maintains to be
uniform, thereby preventing image quality failure.

[0033] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display device and method of fabricating the
liquid crystal display device of 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 device, comprising:

a first substrate including a plurality of gate lines, a
plurality of data lines, and at least a pad contacting one
of the gate lines and the data lines;

a second substrate positioned adjacent to the first substrate
and including a color filter layer; and

a liquid crystal material layer formed between the first and
second substrates, wherein the pad includes a first pad
portion and a second pad portion such that the first and
second portions are misaligned with each other.

2. The device according to claim 1, wherein the pad
further includes a bent pad portion connecting the first and
second pad portions to each other with an offset interval.

3. The device according to claim 1, wherein the first and
second pad portions are parallel with each other with an
offset interval.

4. The device according to claim 3, wherein a width of
each of the first and second pad portions is substantially the
same.

5. The device according to claim 3, further comprising a
tape carrier package including an output pad, wherein the
output pad overlaps with the pad.

6. The device according to claim 5, wherein at least one
of the first and second pad portions overlap with a distorted
portion of the output pad of the tape carrier package.

7. The device according to claim 1, further comprising a
tape carrier package including an output pad, wherein the
output pad overlaps with the pad.
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8. A method of fabricating a liquid crystal display device,
comprising the steps of:

forming a plurality of gate lines on a first substrate;
forming a plurality of data lines on the first substrate;

forming a pad contacting one of the gate lines and the data
lines on the first substrate, the pad includes a first pad
portion and a second pad portion such that the first and
second portions are misaligned with each other;

forming a color filter layer on a second substrate; and

forming a liquid crystal material layer between the first

and second substrates.

9. The method according to claim 8, wherein the step of
forming the pad further includes forming a bent pad portion
connecting the first and second pad portions to each other
with an offset interval.

10. The method according to claim 8, wherein the first and
second portions are formed parallel with each other with an
offset interval.

11. The method according to claim 8, wherein each of the
first and second pad portions is formed to have a width that
is substantially the same.
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12. The method according to claim 8, further comprising
the step of overlapping of an output pad of a tape carrier
package with the pad to form an overlapped portion.

13. The method according to claim 12, further comprising
the step of bonding the output pad with the pad in the
overlapped portion.

14. The method according to claim 13, wherein the step
of bonding the output pad with the pad includes applying
heat to the overlapped portion.

15. The method according to claim 14, wherein the step
of bonding further includes placing a buffer on the over-
lapped portion.

16. The method according to claim 12, wherein the step
of overlapping the tape carrier package with the pad area
includes overlapping at least one of the first and second pad
portions with a distorted portion of the output pad.

17. The method according to claim &, further comprising
the step of overlapping a tape carrier package including an
output pad with the pad area to form an overlapped portion.



TRAFROE) REBEEREENEGES X
NIF(2E)E US20030123013A1
HiES US10/285446

FRIEFB(ERPA(R) FTEERERLTF
i (E R AGR) LG.PHILIPS LCD CO. , LTD.
LFERE(ERD)AGE) LG DISPLAY CO., LTD.

[FRIRBAA HAN GIL JUN
LEE JOO HONG

RAAN HAN, GIL JUN
LEE, JOO HONG

IPCH =S G02F1/1345 GO2F1/13 G02F1/1343
CPCH¥%(= G02F1/13452

i 1020010087165 2001-12-28 KR

H 20 FF 30k US6853428

SNEBEEE Espacenet USPTO

MWE(F)

—MRRETRENHERRERRENGZ  IARRERRER
AEE-RERS  FTRENINEHRENINER  IRE -7

BBASHRE BN AL, AFHSNEERTFARKTSE 007

RI$HER , BAFF THANEMRERMNATREGINMEBE. 2R

RINEBEEE  F-ER , BFZFMRE  SRBELURED— 301+

NEMREMBEL  —BANEE. F-ERPILE -EREN , 7

AEEEER  URFRES-—NE-ERZENESMEE, pajE 08

F-BRWIME_BEHY , ER/E-NFE - RN #,

patsnap

]

AFF(AE) B 2003-07-03
HiEH 2002-11-01
302a 304 302 306
l ©
[ AN { o
_ [L \
A C: . s . :
RN T
A
| -
Y p—
30ta—H—]| -
.“QQ
300 < -
s
D .

— 320

~- 350



https://share-analytics.zhihuiya.com/view/3c5e6c0a-58c4-4892-a4cd-a216a4c6ad8e
https://worldwide.espacenet.com/patent/search/family/019717822/publication/US2003123013A1?q=US2003123013A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220030123013%22.PGNR.&OS=DN/20030123013&RS=DN/20030123013

