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A bump structure for testing a liquid crystal display panel

includes a plurality of pads arranged at a pad region along
(73) Assignee: LG.PHILIPS LCD CO., LTD. an edge portion of a liquid crystal display panel and con-
nected to one of a gate line and a data line, a driver IC
arranged to be electrically connected to the plurality of pads,

(21) Appl. No.: 10/419,927 and a test bump electrically connected to at least one of the
plurality of pads and arranged at the pad region except
(22) Filed: Apr. 22, 2003 within a region where the driver IC is mounted.
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FIG. 3A
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FIG. 3B
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FIG. 5
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BUMP STRUCTURE FOR TESTING LIQUID
CRYSTAL DISPLAY PANEL AND METHOD OF
FABRICATING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. 86065/2002 filed in Korea on Dec.
28, 2002, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a bump structure
for testing a liquid crystal display panel and a method of
fabricating a bump structure, and more particularly, to a
bump structure for testing a liquid crystal display panel that
can test the liquid crystal display panel after a driver
integrated circuit (IC) is mounted.

[0004]

[0005] In general, display devices need to have low power
consumption, high picture quality, thin profile, and light
weight. Presently, liquid crystal display (LCD) devices are
replacing conventional cathode ray tubes (CRTs). The liquid
crystal display devices display an image by making use of an
optical anisotropy of liquid crystal molecules, and the
devices include an upper substrate, a lower substrate, and a
liquid crystal material layer formed therebetween. The upper
substrate includes a color filter having sub-color filters R
(red), G (green), and B (blug), a black matrix that divides the
sub-color filters and shields light, and a transparent common
electrode that supplies a voltage to a liquid crystal cell of the
liquid crystal display device. In addition, the lower substrate
includes a pixel region, a

[0006] The COG method icludes direct mounting the
driver IC on a glass substrate of the liquid crystal display
panel using a bump technology that is significantly different
from the TCP method for mounting the driver IC onto the
conductive film. Thus, the COG method can reduce produc-
tion costs since the TCP is not required. However, using the
COG method increases a size of the glass substrate of the
liquid crystal display panel.

[0007] FIG. 1 is a partial plan view of a liquid crystal
display panel of a TCP method according to the related art.
In FIG. 1, a liquid crystal display panel 10 is formed by
attaching an array substrate 20 and a color filter substrate 50.
The array substrate 20 is divided into a first region 55 that
corresponds to the color filter substrate 50 and a second
region 25 of an outer periphery of the array substrate 20 that
does not correspond to the color filter substrate 50. In
addition, the array substrate 20 includes a gate line 30 and
a data line 40 arranged along horizontal and vertical direc-
tions, respectively, and a switching device, such as a thin
film transistor (not shown), is formed at an intersection
region between the gate and data lines 30 and 40.

[0008] Pads (not shown) are formed at end portions of the
gate and data lines 30 and 40, and are located at the second
region 25 of the array substrate 20. A horizontal pad con-
stitutes a data pad that is connected to the data line 40, and
a vertical pad constitutes a gate pad that is connected to the
gate line 30. In addition, the array substrate 20 is formed to
be a little larger than the color filter substrate 50 to accom-
modate the gate and data pads. Moreover, the liquid crystal
display device includes a print circuit substrate 70, a TCP 80

2. Description of the Related Art
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for connecting the print circuit substrate 70 to the liquid
crystal display panel 10, and a data transmitting line 75 for
transmitting a gate signal to a gate driver IC.

[0009] FIG. 2 is a partial plan view of a liquid crystal
display panel of a COG method according to the related art.
In FIG. 2, at the second region 25 of the periphery of the
array substrate 20, a gate driver IC chip 93 is connected to
the gate line 30 and a data driver IC chip 94 is connected to
the data line 40 are mounted. In addition, an input line is
connected to input terminals of the data driver IC chip 94
and the gate driver IC chip 93 is formed on a flexible printed
circuit (FPC) 90.

[0010] With the COG method, an input pad and an output
pad are formed at a region where the driver IC chips 93 and
94 are to be mounted. The input pad receives a driving signal
from the FPC 90 that is connected to the liquid crystal
display panel 10, and the output pad outputs the driving
signal to the gate line 30 or the data line 40. In addition, the
liquid crystal display panel of the COG method is provided
with a pad for testing the liquid crystal display panel before
the driver IC chips 93 and 94 are mounted.

[0011] In both the TCP method and the COG method,
testing of the liquid crystal display panel is performed by
using the pads. However, currently there are no methods for
testing the liquid crystal display panel after the driver IC is
mounted to the pads of the liquid crystal display panel.

SUMMARY OF THE INVENTION

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

[0013] An object of the present invention is to provide a
structure for testing a liquid crystal display panel during
each fabrication process after mounting of a driver IC.

[0014] Another object of the present invention is to pro-
vide a method for fabricating a structure for testing a liquid
crystal display panel.

[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 achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, a bump structure
for testing a liquid crystal display panel includes a plurality
of pads arranged at a pad region along an edge portion of a
liquid crystal display panel and connected to one of a gate
line and a data line, a driver IC arranged to be electrically
connected to the plurality of pads, and a test bump electri-
cally connected to at least one of the plurality of pads and
arranged at the pad region except within a region where the
driver IC is mounted.

[0017] In another aspect, a bump structure for testing a
liquid crystal display panel includes a plurality of pads
arranged at a pad region along an edge portion of a liquid
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crystal display panel and connected to one of a gate line and
a data line, a driver IC arranged to be electrically connected
to the plurality of pads, and a test bump electrically con-
nected to at least one of the plurality of pads and arranged
at the pad region except within a region where the driver IC
is not mounted.

[0018] In another aspect, a method of fabricating a bump
structure for testing a liquid crystal display panel includes
forming a plurality of pads arranged at a pad region along an
edge portion of a liquid crystal display panel and connected
to one of a gate line and a data line, mounting a driver IC to
be electrically connected to the plurality of pads, and con-
necting a testbump to at least one of the plurality of pads and
arranged at the pad region except within a region where the
driver IC is mounted.

[0019] In another aspect, a method of fabricating a bump
structure for testing a liquid crystal display panel includes
forming a plurality of pads arranged at a pad region along an
edge portion of a liquid crystal display panel and connected
to one of a gate line and a data line, mounting a driver IC
electrically connected to the plurality of pads, and connect-
ing a test bump to at least one of the plurality of pads and
arranged at the pad region including a region where the
driver IC is mounted.

[0020] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] 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:

[0022] FIG. 1 is a partial plan view of a liquid crystal
display panel of a TCP method according to the related art;

[0023] FIG. 2 is a partial plan view of a liquid crystal
display panel of a COG method according to the related art;

[0024] FIG. 3A is a partial plan view of an exemplary
liquid crystal display panel according to the present inven-
tion;

[0025] FIG. 3B is a partial enlarged plan view of an
exemplary test bump and pad region of the liquid crystal
display panel of FIG. 3A according to the present invention;

[0026] FIG. 4A is a partial plan view of another exem-
plary liquid crystal display panel according to the present
invention;

[0027] FIG. 4B is a partial enlarged plan view of another
exemplary test bump and pad region of the liquid crystal
display panel of FIG. 4A according to the present invention;

[0028] FIG. 5 is a cross sectional view of an exemplary
test bump according to the present invention; and

[0029] FIG. 6 is a flow chart of an exemplary fabrication
process of a liquid crystal display device according to the
present invention.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0030] 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.

[0031] FIG. 3A is a partial plan view of an exemplary
liquid crystal display panel according to the present inven-
tion, and FIG. 3B is a partial enlarged plan view of an
exemplary test bump and pad region of the liquid crystal
display panel of FIG. 3A according to the present invention.
In FIG. 3B, a TCP (not shown) may be attached at a position
360 and may be electrically connected to a pad 300. The pad
300 may be formed along an edge portion of the liquid
crystal display panel where an array substrate 120 does not
correspond to a color filter substrate 150. Hereinafter, the
edge portion of the liquid crystal display panel where the pad
300 is formed will be referred to as a pad region.

[0032] The pad 300 may include a conductive layer 310
that may constitute one of a gate line 130 or a data line 140,
an insulating layer (not shown) formed on the conductive
layer 310; and a transparent electrode layer 320 formed on
the insulating layer (not shown). In addition, a contact hole
330 may be formed in the insulating layer (not shown) to
electrically interconnect the conductive layer 310 and the
transparent electrode layer 320.

[0033] A test bump 350 may be formed to protrude from
the pad 300, and may be formed outside a region 360 where
the TCP may be attached. The test bump 350 may include
the conductive layer 310, the insulating layer (not shown),
and the transparent electrode layer 320. The test bump 350
may be formed at the pad region of the array substrate 120
without an additional processing of the array substrate 120.
Accordingly, the test bump 350 may be formed along the
edge portion of the liquid crystal display panel 110 to
provide for testing region.

[0034] FIG. 4A is a partial plan view of another exem-
plary liquid crystal display panel according to the present
invention, and FIG. 4B is a partial enlarged plan view of
another exemplary test bump and pad region of the liquid
crystal display panel of FIG. 4A according to the present
invention. For convenience, the same reference numerals
will be used to denote the same components of FIG. 3.

[0035] In FIG. 4B, a driver IC chip (not shown) may be
attached with a location 410. In addition, an input terminal
420 of the driver IC chip (not shown) may be connected to
a FPC pad 430 that is connected to an FPC, and an output
terminal 440 of the driver IC chip (not shown) may be
connected to a testing pad 400 for testing. The testing pad
400 may be used to test quality of the liquid crystal display
panel 110 by applying a panel driving signal thereto before
the driver IC chip is attached to the liquid crystal display
panel 110.

[0036] In the case of the TCP method, gate and data pads
may be used as testing pads for testing, but in the case of the
COG method, the testing pad 400 additionally may be
formed inside the driver IC chip mounting region 410 in
order to provide easy testing. In addition, an additional test
bump 450 may be connected to the test pad 400. Although
not shown, the test bump 450 may include a conductive
layer, an insulating layer, and an electrode layer similar to
those used in the TCP method, and may be formed outside
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the region 410 to which the driver IC chip is attached.
Moreover, the test bump 450 may be formed to extend from
the output pad to which the output terminal of the driver IC
chip is connected, and may be formed to protrude out from
the driver IC to extend from the pad.

[0037] The test bumps 350 (in FIGS. 3A and 3B) and 450
(in FIGS. 4A and 4B) may be formed at a pad region of one
of a first or last gate line 130 and a pad region of one of a
first or last data line 140. Accordingly, as resolution of the
liquid crystal display panel 110 increases, an interval
between adjacent pads formed at the pad regions may
decrease. Thus, the test bumps 350 and 450 may be formed
along the edge portion of the lower substrate 120 to provide
maximum space.

[0038] FIG. 5 is a cross sectional view of an exemplary
test bump according to the present invention. In FIG. 5, a
conductive layer 700, an insulating layer 710, and a trans-
parent electrode layer 720 may be sequentially deposited
onto a substrate (not shown) or another material layer (not
shown). The transparent electrode layer 720 may be elec-
trically connected to the conductive layer 700 through a
contact hole 730 formed on the insulating layer 710. The
liquid crystal display panel tests whether the driver IC is
normally mounted by using the test bump 750 after the
driver IC is mounted. A probe of a test apparatus may be
contacted to the transparent electrode layer 720 of the test
bump 7350 to supply a signal to the test bump 750. The signal
may be supplied to the test bump 750 through one of a gate
or data line to drive a thin film transistor of a thin film
transistor array.

[0039] When the signal is not supplied due to an open
circuit condition of the data or gate lines of the thin film
transistor array, a point defect or a line defect may be
detected at a testing display screen. Similarly, when the
signal is supplied to drive the thin film transistor array, the
defects may not be generated. Accordingly, each data and
gate line of the liquid crystal display panel may be exam-
ined.

[0040] FIG. 6 is a flow chart of an exemplary fabrication
processes of a liquid crystal display device according to the
present invention. In FIG. 6, after a driver IC is mounted
onto an LCD panel (step 610), a print circuit substrate upon
which circuit components are mounted may be attached to
the LCD panel (step 630). Then, a back light and a chassis
are assembled (step 650) and aging is performed (step 680),
thereby completing the liquid crystal display device. When-
ever the respective processes are performed, the liquid
crystal display panel may be examined using a test bump in
accordance with the present invention (steps 620, 640, 660,
and 680). Accordingly, defective parts, or part may be
repaired during any one of the individual fabrication pro-
cesses.

[0041] The test bump may be formed at any location as
long as a space is formed at the pad region of the liquid
crystal display panel. In addition, the test bump may be
formed to extend from a pad to be tested except at both ends
of the gate or data lines. Moreover, the test bump addition-
ally may be formed outside the region where the driver IC
is mounted, so that the liquid crystal display panel can be
tested after the driver IC is mounted. Accordingly, even
when the driver IC is incorrectly mounted, consecutive
processes may be stopped and repair may be performed.
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[0042] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
bump structure for testing liquid crystal display panel and
method of fabricating the same 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 bump structure for testing a liquid crystal display
panel, comprising:

a plurality of pads arranged at a pad region along an edge
portion of a liquid crystal display panel and connected
to one of a gate line and a data line;

a driver IC arranged to be electrically connected to the
plurality of pads; and

a test bump electrically connected to at least one of the
plurality of pads and arranged at the pad region except
within a region where the driver IC is mounted.

2. The bump structure according to claim 1, wherein the

driver IC is mounted by a tape automated bonding method.

3. The bump structure according to claim 1, wherein the
driver IC is mounted by a chip-on-glass method.

4. The bump structure according to claim 1, wherein the
test bump is connected to one of the plurality of pads at one
of a first and last gate line.

5. The bump structure according to claim 1, wherein the
test bump is connected to one of the plurality of pads at one
of a first and last data line.

6. The bump structure according to claim 1, wherein the
test bump includes a conductive layer, an insulating layer
formed on the conductive layer and having a contact hole,
and a transparent electrode layer formed on the insulating
layer and electrically connected to the conductive layer
through the contact hole.

7. A bump structure for testing a liquid crystal display
panel, comprising:

a plurality of pads arranged at a pad region along an edge
portion of a liquid crystal display panel and connected
to one of a gate line and a data line;

a driver IC arranged to be electrically connected to the
plurality of pads; and

a test bump electrically connected to at least one of the
plurality of pads and arranged at the pad region within
a region where the driver IC is mounted.
8. A method of fabricating a bump structure for testing a
liquid crystal display panel, comprising:

forming a plurality of pads arranged at a pad region along
an edge portion of a liquid crystal display panel and
connected to one of a gate line and a data line;

mounting a driver IC to be electrically connected to the
plurality of pads; and

connecting a test bump to at least one of the plurality of
pads and arranged at the pad region except within a
region where the driver IC is mounted.
9. The method according to claim 8, wherein the step of
mounting a driver IC includes tape automated bonding.
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10. The method according to claim 8, wherein the step of
mounting a driver IC includes a chip-on-glass method.

11. The method according to claim 8, wherein the step of
connecting a test bump includes connection to one of the
plurality of pads at one of a first and last gate line.

12. The method according to claim 8, wherein the step of
connecting a test bump includes connection to one of the
plurality of pads at one of a first and last data line.

13. The method according to claim 8, wherein the test
bump includes a conductive layer, an insulating layer
formed on the conductive layer and having a contact hole,
and a transparent electrode layer formed on the insulating
layer and electrically connected to the conductive layer
through the contact hole.
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14. A method of fabricating a bump structure for testing
a liquid crystal display panel, comprising:

forming a plurality of pads arranged at a pad region along
an edge portion of a liquid crystal display panel and
connected to one of a gate line and a data line;

mounting a driver IC electrically connected to the plural-
ity of pads; and

connecting a test bump to at least one of the plurality of
pads and arranged at the pad region within a region
where the driver IC is mounted.
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