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(57) ABSTRACT

An LCD device is disclosed, which is suitable for designing
a pad for a fine pitch to decrease a pad and a data TCP of a
data driver in size, the LCD device including: an LCD panel
that includes upper and lower substrates and a liquid crystal
layer; a gate driving unit that includes a plurality of gate
drivers formed corresponding to an edge area of the lower
substrate; a data driving unit that includes a plurality of data
drivers connected with a source PCB and the lower substrate

(22) Filed: Nov. 15, 2006 by respective data TCPs; and a plurality of data pads that are
arranged at fixed intervals on the data TCP so as to transmit
(30 Foreign Application Priority Data a data signal of the data driving unit to a data line of the LCD
panel, wherein each of the data pads includes first and
Dec. 7, 2005 (KR) oo 10-2005-0118771  second parts having different bonding areas.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of Korean
Patent Application No. P2005-118771, filed on Dec. 7, 2005,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display (LCD) device, and more particularly, to an LCD
device having a pad with a fine pitch so as to decrease the
size of a pad and a data TCP for a data driver.

[0004] 2. Discussion of the Related Art

[0005] Demands for various display devices have
increased with the development and growth of an informa-
tion society. Accordingly, many efforts have been made to
research and develop various flat display devices such as
liquid crystal displays (LCD), plasma display panels (PDP),
electroluminescent displays (ELD), and vacuum fluorescent
displays (VFD). Some types of flat display devices have
already been applied to displays for various equipment.

[0006] Among the various flat display devices, liquid
crystal display (LCD) devices have been most widely used
due to advantageous characteristics such as a thin profile,
low weight, and low power consumption, whereby the LCD
devices provide a substitute for a cathode ray tube (CRT). In
addition to mobile type LCD devices such as a display for
a notebook computer, LCD devices have been developed for
computer monitors and televisions to receive and display
broadcast signals.

[0007] Hereinafter, a related art LCD device will be
explained with reference to the accompanying drawings.

[0008] FIG. 1 is a layout illustrating an LCD device
according to the related art. FIG. 2 is a detailed view
illustrating a pitch of a data driving unit according to the
related art.

[0009] As shown in FIGS. 1 and 2, a related art LCD
device includes an LCD panel 20 that includes: lower and
upper substrates 10 and 11 and a liquid crystal layer (not
shown) formed between the lower and upper substrates 10
and 11; a gate driving unit 12 that includes a plurality of gate
drivers connected with the lower substrate 11; a data driving
unit 15 that includes a plurality of data drivers connected
between a source PCB 14 and the lower substrate 11 by
respective data TCPs 13; and a seal line 16 formed in the
circumference of the lower and upper substrates 10 and 11
to bond the lower and upper substrates 10 and 11 to each
other.

[0010] The gate driving unit 12 and the data driver unit 15
include a plurality of TCP mounted respective drivers and
connected with the lower substrate 11.

[0011] Also, a timing controller (not shown) is provided so
as to output control signals and video information to the gate
driving unit 12 and the data driving unit 15.

[0012] The LCD panel 20 includes a pixel area 21 for
displaying images.

[0013] Also, the lower substrate 11 of the LCD panel 20
includes: a plurality of gate and data lines; a plurality of
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pixel electrodes; and a plurality of thin film transistors TFTs.
In this case, the gate lines cross the data lines to thereby
define pixel regions in a matrix configuration. Then, the
pixel electrodes are respectively formed in the pixel regions.
The plurality of thin film transistors TFTs are formed
adjacent to crossing areas of the gate and data lines, wherein
each of the thin film transistors TFTs applies a signal of the
data line to each of the pixel electrodes according to a signal
of the gate line.

[0014] The thin film transistor TFT includes a gate elec-
trode protruding from one side of the gate line; a gate
insulating layer formed on an entire surface of the lower
substrate 11; an active layer overlapped with the gate
electrode; a source electrode overlapped with one side of the
data line and one side of the gate electrode; and a drain
electrode formed at a predetermined interval from the source
electrode.

[0015] In addition, a passivation layer is formed on the
lower substrate 11, wherein the passivation layer has a first
contact hole corresponding to the drain electrode. That is,
the drain electrode is electrically connected with the pixel
electrode by the first contact hole.

[0016] Although not shown, the upper substrate 10
includes: a black matrix layer; a color filter layer formed
corresponding to the pixel regions; and a common electrode
formed corresponding to the pixel electrode.

[0017] Then, liquid crystal is provided between the upper
and lower substrates 10 and 11. As a voltage is applied to the
common electrode and the pixel electrode, the liquid crystal
is driven.

[0018] Also, a data pad unit 19 is provided in the data TCP
13 of the data driving unit 15, wherein the data pad unit 19
transmits the data signal to the data line of the LCD panel 20.

[0019] As show in FIG. 2, the data pad unit 19 has the
same pitch on each data TCP 18. That is, the data pad unit
19 is provided with a plurality of data pads 23, wherein the
data pads 23 are provided at the same width and interval.

[0020] In the drawings, reference number ‘18 corre-
sponds to a data chip.

[0021] However, if the data pads 19 are formed with the
same pitch, and each data TCP 13 of the data driving unit 15
is bonded to the pad of the lower substrate 11, it may be
misaligned when bonding the lower substrate 11 due to the
difference of expansion in the data pad unit 19.

[0022] To decrease manufacturing costs, it is necessary to
decrease each data TCP 13 of the data driving unit 15 in size
and to decrease each pad of the data pad unit 19 in size.

[0023] However, if decreasing both the width and interval
of the data pad, it may have a short due to the misalignment
when bonding the data pad to the LCD panel.

[0024] In this respect, it is impossible to infinitely
decrease the width and interval of the data pad with current
process cababilities.

SUMMARY OF THE INVENTION

[0025] Accordingly, the present invention is directed to an
LCD device, which substantially obviates one or more
problems due to limitations and disadvantages of the related
art.
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[0026] An advantage of the present invention is to provide
an LCD device that is suitable for designing a pad with a fine
pitch to decrease a pad and a data TCP(or COF) of a data
driver in size, to thereby decrease its manufacturing cost.

[0027] Additional features and advantages of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0028] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, an LCD device
includes: an LCD panel that includes upper and lower
substrates and a liquid crystal layer; a gate driving unit that
includes a plurality of gate drivers formed corresponding to
an edge area of the lower substrate; a data driving unit that
includes a plurality of data drivers connected with a source
PCB and the lower substrate by respective data TCPs; and
a plurality of data pads that are arranged at fixed intervals on
the data TCP so as to transmit a data signal of the data
driving unit to a data line of the LCD panel, wherein each
of the data pads includes first and second parts having
different bonding areas.

[0029] In another aspect of the present invention, an LCD
device including: an LCD panel that includes upper and
lower substrates and a liquid crystal layer; a gate driving unit
that includes a plurality of gate drivers formed correspond-
ing to an edge area of the lower substrate; a data driving unit
that includes a plurality of data drivers connected with a
source PCB and the lower substrate by respective data TCPs;
and a plurality of data pads that are arranged at fixed
intervals on the data TCP so as to transmit a data signal of
the data driving unit to a data line of the LCD panel, wherein
each of the data pads includes first and second parts having
different bonding areas, wherein each of the data pads is
formed by alternating the first part having a large size and
the second part having a small size and wherein adjacent
data pads are inversely positioned, so that the first part of one
data pad is positioned next to the second part of the adjacent
data pad.

[0030] In another aspect of the present invention, an data
driving unit comprising: a plurality of data drivers connected
with a source PCB and the lower substrate by respective data
TCPs; and a plurality of data pads that are arranged at fixed
intervals on the data TCP so as to transmit a data signal of
the data driving unit to a data line of the LCD panel, wherein
each of the data pads includes first and second parts having
different bonding areas. In another aspect of the present
invention, an driving unit comprising: a circuit film con-
nected with the display panel and mounted a drive IC; a
plurality of first pads that are arranged on the circuit film;
and a plurality of second pads that are formed on the display
panel corresponding to the plurality of first pads, wherein
each of the first and second pads is formed by alternating the
first part having a large size and the second part having a
small size and wherein adjacent pads are inversely posi-
tioned, so that the first part of each pad is positioned next to
the second part of the adjacent pad.
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[0031] 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

[0032] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.

[0033] In the drawings:

[0034] FIG. 1 is a layout illustrating a related art LCD
device;

[0035] FIG. 2 is a detailed view illustrating a pitch of a

data driving unit according to the related art;

[0036] FIG. 3 is a layout illustrating an LCD device
according to the preferred embodiment of the present inven-
tion;

[0037] FIG. 4 is a detailed view illustrating a data pad of
a data driving unit in various shapes according to the first
embodiment of the present invention;

[0038] FIG. 5 is a layout illustrating an LCD device
according to the second embodiment of the present inven-
tion; and

[0039] FIGS. 6 and 7 are detailed views illustrating a data
pad of a data driving unit in various shapes according to the
second embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0040] 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. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0041] Hereinafter, an LCD device according to the
present invention will be described with reference to the
accompanying drawings.

First Embodiment

[0042] FIG. 3 is a layout illustrating an LCD device
according to the preferred embodiment of the present inven-
tion. FIG. 4 is a detailed view illustrating a data pad of a data
driving unit in various shapes according to the first embodi-
ment of the present invention.

[0043] As shown in FIGS. 3 and 4, an LCD device
according to the first embodiment of the present invention
includes: an LCD panel 40 that includes upper and lower
substrates 30 and 31 and a liquid crystal layer (not shown)
formed between the upper and lower substrates 30 and 31;
a gate driving unit 32, that includes a plurality of gate drivers
connected with the lower substrate 31; a data driving unit 35,
that includes a plurality of data drivers 38, connected
between a source PCB 34 and the low substrate 31 by
respective data TCPs 33; and a seal line 36 formed in the
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circumference of the upper and lower substrates 30 and 31
for bonding of the upper and lower substrates 30 and 31.

[0044] The gate driving unit 32 includes a plurality of gate
TCP mounted respective gate drivers and connected with the
lower substrate 31. The data driving unit 35 includes a
plurality of data TCP 33 mounted respective data drivers 38
and connected with the lower substrate 31. Instead of the
TCP, circuit film as flexible printed circuit (FPC) or chip-
on-film (COF) may be used.

[0045] In addition, a timing controller (not shown) is
provided in the LCD device, wherein the timing controller
outputs control signals and video information to the gate
driving unit 32 and the data driving unit 35.

[0046] The LCD panel 40 has a pixel area 41 for display-
ing images.

[0047] The lower substrate 31 of the LCD panel 40
includes: a plurality of gate and data lines; a plurality of
pixel electrodes; and a plurality of thin film transistors TFTs.
In this case, the gate lines cross the data lines, to thereby
define pixel regions in a matrix configuration. Then, the
pixel electrodes are formed in the pixel regions. The plu-
rality of thin film transistors TFTs are formed adjacent to
crossing areas of the gate and data lines, wherein each of the
thin film transistors TFTs applies a signal on the data line to
each of the pixel electrodes according to a signal of the gate
line.

[0048] The thin film transistor TFT includes: a gate elec-
trode protruding from one side of the gate line; a gate
insulating layer formed on an entire surface of the lower
substrate; an active layer overlapping the gate electrode; a
source electrode overlapping one side of the data line and
one side of the gate electrode; and a drain electrode formed
at a predetermined interval from the source electrode.

[0049] 1In addition, a passivation layer is formed on the
lower substrate 31, wherein the passivation layer has a first
contact hole corresponding to the drain electrode. That is,
the drain electrode is electrically connected with the pixel
electrode by the first contact hole.

[0050] Although not shown, the upper substrate 30
includes: a black matrix layer; a color filter layer formed
corresponding to the pixel regions; and a common electrode
formed corresponding to the pixel electrode.

[0051] Then, liquid crystal is provided between the upper
and lower substrates 30 and 31. As a voltage is applied to the
common electrode and the pixel electrode, the liquid crystal
is driven.

[0052] A data pad unit 39 including a plurality of data pads
42 is provided in the data driving unit 35, so as to transmit
the data signal to the data line of the LCD panel 40. The
plurality of data pads 42 are formed in each data TCP 33
mounted each data driver 38. Also, the data pad unit 39
further includes a plurality of data pads, not shown, which
is formed on the lower substrate 31 corresponding to the
plurality of data pads 42 of the data TCP 33. Each data pad
42 of the data TCP 33 has same shape with each data pad of
the lower substrate 31.

[0053] To decrease the manufacturing cost associated with
the decreased size of the data TCP 33 of the data driving unit
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35, the data pads 42 of the data pad unit 39 are formed at
predetermined intervals on the data TCP 33, as shown in
FIG. 4.

[0054] In detail, the data pad unit 39 is provided with the
plurality of data pads 42. Each data pad 42 is formed in
shape of a funnel having a first part of large size and a
second part of small size, as shown in FIG. 4.

[0055] When arranging the data pads 42 at fixed intervals,
adjacent data pads 42 are inversely positioned, that is, the
adjacent two data pads 42 are in an inverse position in an up
and down direction. Thus, the data pads 42 are arranged such
that the first part of one data pad is positioned next to the
second part of the adjacent data pad.

[0056] To prevent a short caused by the misalignment in
the bonding process of the data pad 42, the data pads 42 are
arranged at the fixed intervals.

[0057] Referring to FIG. 4, the first part of the large size
of the data pad 42 is formed in the shape of a rectangle. Also,
the width of the second part of the data pad 42 corresponds
to the width of the related art pad.

[0058] Even though the data pads 42 are formed at fixed
intervals, it is possible to decrease the entire area of the data
pad unit 39 in size.

[0059] Although not shown, the first part of the large size
of the data pad 42 may be formed in the shape of a triangle,
an octagon, a diamond, or a circle.

Second Embodiment

[0060] FIG. 5 is a layout illustrating an LCD device
according to the second embodiment of the present inven-
tion. FIGS. 6 and 7 are detailed views illustrating a data pad
of a data driving unit in various shapes according to the
second embodiment of the present invention.

[0061] Except for the structure of a data pad unit, an LCD
device according to the second embodiment of the present
invention is identical in structure to the LCD device accord-
ing to the first embodiment of the present invention. Thus,
the data pad unit of the LCD device according to the second
embodiment of the present invention will be explained in
detail.

[0062] First, as shown in FIGS. 6 and 7, the data pad unit
39 of the LCD device according to the second embodiment
of the present invention is provided with a plurality of data
pads 42. The data pads 42 are arranged at fixed intervals on
each data TCP 33. Each data pad 42 is comprised of first and
second parts, wherein the first part is formed in a large size
and the second part is formed in a small size. In this case, at
least two of the first part is provided to each data pad 42.

[0063] Each data pad 42 is made by alternating the first
and second parts, as shown in FIGS. 6 and 7. Also, when
positioning the plurality of data pads 42 at the fixed inter-
vals, the first part of one data pad is provided corresponding
to the second part of the adjacent data pad.

[0064] shown in FIGS. 6 and 7, the first part of the data
pad 42 is formed in shape of an octagon. As shown in FIG.
7, the first part of the data pad 42 may be formed in an
irregular octagon. However, it is preferable to form the first
part of the data pad 42 in shape of a regular octagon, to
thereby obtain a maximum bonding area.
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[0065] Also, each data pad 42 has at least two of the first
part for the bonding area, so that it is possible to enhance the
bonding efficiency.

[0066] Although not shown, the first part of the data pad
42 may be formed in various shapes including a triangle, a
rectangle, a diamond, and a circle.

[0067] When arranging the data pads 42 at fixed intervals,
the adjacent data pads 42 are inversely positioned, that is, the
adjacent two data pads 42 are in an inverse position in an up
and down direction. Thus, the data pads 42 are arranged such
that the first part of one data pad is positioned next to the
second part of the adjacent data pad.

[0068] Also, the width of the first part of the data pad 42
corresponds to the width of the related art pad.

[0069] Even though the data pads 42 are formed at fixed
intervals, it is possible to decrease the entire area of the data
pad unit 39 in size, thereby minimizing the problem gener-
ated by the misalignment.

[0070] Also, the structure of the data pads 42 can be
applied to the structure of the data pads of the lower
substrate 31, or gate pads of the gate TCP and lower
substrate 31.

[0071] Accordingly, the LCD device according to the
present invention has the following advantages.

[0072] First, the data pad is formed by alternating the first
and second parts of the different sizes. Thus, even though the
data pads are arranged at the fixed intervals, it is possible to
decrease the entire size of the data pad unit. That is, it is
suitable for designing the pad with a fine pitch.

[0073] Even though the size of the data TCP decreases, it
is possible to provide the data pads at the fixed intervals, to
thereby prevent the misalignment on the fine pitch, and to
improve the quality of the LCD device.

[0074] Also, it is possible to decrease the manufacturing
cost owing to the decreased size of the data TCP.

[0075] 1t will be apparent to those skilled in the art that
various meodifications and variations can be made in the
present invention without departing from the spirit or scope
of the inventions. Thus, it is intended that the present
invention covers 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. An LCD device comprising:

an LCD panel that includes upper and lower substrates
and a liquid crystal layer;

a gate driving unit that includes a plurality of gate drivers
connected with the lower substrate;

a data driving unit that includes a plurality of data drivers
connected with the lower substrate by respective data
TCPs; and

a plurality of data pads that are arranged at fixed intervals
on the data TCP so as to transmit a data signal of the
data driving unit to a data line of the LCD panel,
wherein each of the data pads includes first and second
parts having different bonding areas.
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2. The LCD device of claim 1, wherein each of the data
pads is formed by alternating the first part having a large size
and the second part having a small size.

3. The LCD device of claim 2, wherein the first part of the
data pad has one of a rectangle, a triangle, a diamond, and
a circle shape.

4. The LCD device of claim 2, wherein adjacent data pads
are inversely positioned, so that the first part of one data pad
is positioned next to the second part of the adjacent data pad.

5. The LCD device of claim 1, wherein each of the data
pads includes at least two of the first part.

6. The LCD device of ¢laim 5, wherein the at least two
first parts of the data pad has one of a rectangle, a triangle,
a diamond, and a circle shape.

7. The LCD device of claim 5, wherein adjacent data pads
are inversely positioned, so that the at least two first parts of
one data pad is positioned next to the second part of the
adjacent data pad.

8. An LCD device comprising:

an LCD panel that includes upper and lower substrates
and a liquid crystal layer;

a gate driving unit that includes a plurality of gate drivers
connected with the lower substrate;

a data driving unit that includes a plurality of data drivers
connected with the lower substrate by respective data
TCPs; and

a plurality of data pads that are arranged at fixed intervals
on the data TCP so as to transmit a data signal of the
data driving unit to a data line of the LCD panel,
wherein each of the data pads includes first and second
parts having different bonding areas,

wherein each of the data pads is formed by alternating the
first part having a large size and the second part having
a small size and wherein adjacent data pads are
inversely positioned, so that the first part of one data
pad is positioned next to the second part of the adjacent
data pad.

9. The LCD device of claim 8, wherein the first part of the
data pad has one of a rectangle, a triangle, a diamond, and
a circle shape.

10. The LCD device of claim 8, wherein each of the data
pads includes at least two of the first parts.

11. The LCD device of claim 10, wherein the at least two
first parts of the data pad has one of a rectangle, a triangle,
a diamond, and a circle shape.

12. The LCD device of claim 10, wherein adjacent data
pads are inversely positioned, so that the at least two first
parts of one data pad is positioned next to the second part of
the adjacent data pad.

13. An data driving unit comprising:

a plurality of data drivers connected with the lower
substrate by respective data TCPs; and

a plurality of data pads that are arranged at fixed intervals
on the data TCP so as to transmit a data signal of the
data driving unit to a data line of the LCD panel,
wherein each of the data pads includes first and second
parts having different bonding areas.

14. The data driving unit of claim 13, wherein each of the

data pads is formed by alternating the first part having a large
size and the second part having a small size.
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15. The data driving unit of claim 14, wherein the first part
of the data pad has one of a rectangle, a triangle, a diamond,
and a circle shape.

16. The data driving unit of claim 14, wherein adjacent
data pads are inversely positioned, so that the first part of one
data pad is positioned next to the second part of the adjacent
data pad.

17. The data driving unit of claim 13, wherein each of the
data pads includes at least two of the first part.

18. The data driving unit of claim 17, wherein the at least
two first parts of the data pad has one of a rectangle, a
triangle, a diamond, and a circle shape.

19. The data driving unit of claim 17, wherein adjacent
data pads are inversely positioned, so that the at least two
first parts of one data pad is positioned next to the second
part of the adjacent data pad.

20. An driving unit comprising;

a circuit film connected with the display panel and
mounted a drive IC;

a plurality of first pads that are arranged on the circuit
film; and
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a plurality of second pads that are formed on the display
panel corresponding to the plurality of first pads,

wherein each of the first and second pads is formed by
alternating the first part having a large size and the
second part having a small size and wherein adjacent
pads are inversely positioned, so that the first part of
each pad is positioned next to the second part of the
adjacent pad.

21. The driving unit claim 20, wherein the first part of the
each pad has one of a rectangle, a triangle, a diamond, and
a circle shape.

22. The driving unit of claim 20, wherein adjacent pads
are inversely positioned, so that the first parts of each pad is
positioned next to the second part of the adjacent pad.

23. The driving unit claim 22, wherein each of the first
and second pads includes at least two of the first parts.

24. The driving unit of claim 21, wherein a circuit film is
one of TCP, COF and FPC.
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