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(57) ABSTRACT

The present invention relates to a liquid crystal device to
which a line on glass structure and a cascade structure are
both applied, and a manufacturing method thereof. The
liquid crystal device includes: a liquid crystal panel includ-
ing a plurality of pixels defined by gate lines and data lines
that cross each other, wherein a first group of signal lines is
formed on the liquid crystal panel in an on-glass-configu-
ration; a plurality of tape carrier packages mounted with

(21) Appl. No.: 11/448,825 ! ! s
source drivers that provide data signals through the data
lines to the liquid crystal panel and mounted on the liquid
(22) Filed: Jun. 8, 2006 crystal panel in a cascade structure, wherein a second group
of signal lines connected to the first group of signal lines is
formed thereon; and a printed circuit board combined
(30) Foreign Application Priority Data directly with only one of the plurality of tape carrier pack-
ages so as to supply a plurality of driving signals and control
Sep. 30, 2005 (KR) covvreevrrrericeries 10-2005-0092346 signals to the liquid crystal panel.
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LIQUID CRYSTAL DISPLAY AND
MANUFACTURING METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. 2005-0092346, filed on Sep. 30,
2005, which is 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 and a manufacturing method thereof.

[0004] 2. Discussion of the Related Art

[0005] A liquid crystal display is capable of displaying
desired images by adjusting the intensity of an electric field
created in a liquid crystal material having an anisotropic
dielectric constant and injected between upper and lower
transparent insulating substrates. The electric field changes
the molecular arrangement of the liquid crystal material and
thereby adjusts the amount of light passing through the
transparent insulating substrates. A thin film transistor sub-
strate (TFT LCD) employing thin film transistors (TFTs) as
switching elements is used in the liquid crystal display.

[0006] The liquid crystal display includes a liquid crystal
panel having a plurality of pixels defined by gate lines and
data lines to display images and a driving circuit unit for
driving the liquid crystal panel.

[0007] The driving circuit unit includes gate drivers and
source drivers for driving the gate lines and data lines,
respectively, of the liquid crystal panel, a timing controller
for controlling driving timing of the gate drivers and source
drivers, and a power source for supplying driving voltages
needed to drive the liquid crystal panel and driving circuit
unit.

[0008] The gate drivers and source drivers may be imple-
mented in a number of integrated circuits (ICs). The ICs may
be mounted using a tape carrier package (TCP), a chip-on-
film (COF) structure where it is mounted on a base film of
the tape carrier package and then is coupled electrically to
the liquid crystal in a TAP (tape automated bonding)
method, a chip-on-glass (COG) structure where it is
mounted directly on the liquid crystal, and the like.

[0009] FIGS.1 and 2 are schematic illustrations of a liquid
crystal display according to the related art, wherein FIG. 1
shows a structure generally used for laptop computers and
FIG. 2 shows a chip-on-glass (COG)-type cascade structure.

[0010] In the liquid crystal display having the structure
shown FIG. 1, video data and control signals (gate control
signal and data control signal) output from a timing con-
troller 132 and driving voltages (reference power source)
output from a power source 131 are all applied to each
source driver 121 or each gate driver 111 via signal lines in
a T-bone structure arranged on a printed circuit board (PCB)
130.

[0011] The timing controller 132 and power source 131
are chips that are mounted on the printed circuit board 130,
and the gate drivers 111 and source drivers 121 are mounted
on the tape carrier packages 110, 120, respectively, and
connected to the liquid crystal panel 100.
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[0012] The source drivers 121 are supplied with data
control signals and video data from the timing controller 132
mounted on the printed circuit board 130 and driving
voltages from the power source 131 through the tape carrier
package 120, respectively, and the gate drivers 111 are
supplied with gate control signals and driving voltages from
the timing controller 132 and power source 131 through the
tape carrier package 110.

[0013] This structure inevitably requires a printed circuit
board 130 having a large area to apply signals to the source
drivers 121 and gate drivers 111. Even when replaced by a
chip-on-glass structure by bonding the source drivers 121 or
gate drivers 111 to the exterior of the liquid crystal panel
100, a large area printed circuit board 130 will still be
required.

[0014] On the other hand, in a liquid crystal display having
the structure shown FIG. 2, the source drivers 121 and gate
drivers 111 are mounted on the liquid crystal panel 100 using
a chip-on-glass configuration. The source drivers 121 and
gate drivers 111 are also supplied with control signals, video
data, and driving voltages from the timing controller 132 and
power source 131 on the printed circuit board 130 through
a flexible print circuit (FPC) 140 and the line-on-glass
(LOG)-type signal lines formed on the liquid crystal panel
100.

[0015] Because the gate drivers 111 receive relatively a
small number of signals in comparison with the source
drivers 121, it is also possible to arrange the signal lines on
the liquid crystal panel using a line on glass configuration
without providing a separate printed circuit board for sup-
plying signals to the gate drivers 11.

[0016] Inthis structure, driving signals and control signals
necessarily pass through the FPC board 140 so that they may
be supplied to the gate drivers 111 and source drivers 121
bonded on the liquid crystal 100. This structure has the
following problems.

[0017] First, the two-step process of chip-on-glass bond-
ing and flexible printed circuit board manufacturing leads to
the increase of the number of processes and requisite mate-
rials.

[0018] Second, the increase of the line-on-glass resistance,
inner wiring resistance of the chip on glass, and bonding
resistance causes the increase of output deviations and the
image quality’s deterioration.

[0019] Finally, the rise of material cost due to the appli-
cation of the flexible printed circuit board is another problem
with the two-step process.

SUMMARY OF THE INVENTION

[0020] Accordingly, the present invention is directed 1o a
liquid crystal display and manufacturing method thereof that
substantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

[0021] Accordingly, the present invention provides a lig-
uid crystal display capable of unifying the bonding process
to the manufacturing process without a great modification of
the manufacturing process in a cascade structure, reducing
the area required for the printed circuit board and the
material cost by eliminating the necessity of the flexible
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printed circuit board, and improving image degradation by
decreasing the wiring resistance.

[0022] An advantage of the present invention is to provide
a method of a liquid crystal display capable of manufactur-
ing efficiently the liquid crystal display.

[0023] 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.

[0024] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal panel
includes: a plurality of pixels defined by gate lines and data
lines that cross each other, wherein a first group of signal
lines 1s formed on the liquid crystal panel in an on-glass-
configuration; a plurality of tape carrier packages mounted
with source drivers that provide data signals through the data
lines to the liquid crystal panel and mounted on the liquid
crystal panel in a cascade structure, wherein a second group
of signal lines connected to the first group of signal lines is
formed thereon; and a printed circuit board combined
directly with only one of the plurality of tape carrier pack-
ages so as to supply a plurality of driving signals and control
signals to the liquid crystal panel.

[0025] 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

[0026] 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,
illustrated embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0027]

[0028] FIGS. 1 and 2 are schematic views of a liquid
crystal display according to the prior art.

[0029] FIG. 3 is a schematic view of a liquid crystal
display according to an embodiment of the present inven-
tion.

[0030] FIG. 4 is a schematic view of a liquid crystal
display according to another embodiment of the present
invention.

In the drawings:

[0031] FIG. 5is a detailed view of a liquid crystal display
according to an embodiment of the present invention.

[0032] FIG. 6is a flowchart of illustrating a manufacturing
method of a liquid crystal display according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0033] Reference will now be made in detail to an embodi-
ment of the present invention, example of which is illus-
trated in the accompanying drawings.
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[0034] The above and/or other aspects and advantages of
the present invention will become apparent and more readily
appreciated from the following description of the exemplary
embodiments, taken in conjunction with the accompanying
drawings, wherein like reference numerals refer to like
elements throughout.

[0035] Hereinafter, a liquid crystal display according to an
embodiment of the present invention and a manufacturing
method thereof will be described in more detail with refer-
ence to the accompanying drawings.

[0036] FIG. 3 is a schematic view of a liquid crystal
display according to an embodiment of the present inven-
tion.

[0037] Referring to FIG. 3, a liquid crystal display accord-
ing to an embodiment of the present invention includes a
liquid crystal panel 200, a first tape carrier package 220
mounted with a first group of signal lines SL.1 and source
drivers 221, a second tape carrier package 210 mounted with
gate drivers 211, and a printed circuit board 230.

[0038] The liquid crystal panel 200 includes pixels P
defined by gate lines GL and data lines DL intersecting each
other, with thin film transistors TFTs arranged on each pixel,
and images are displayed by scan signals supplied through
the gate lines GL and analog pixel voltages supplied through
the data lines DL.

[0039] The first group of signal lines SL1 is formed
directly on the exterior of the liquid crystal panel 200 as a
line-on-glass type.

[0040] The gate drivers 211 sequentially supply scan sig-
nals to the gate lines, and FIG. 3 shows a case where the gate
drivers 211 are mounted on the second tape carrier package
210 to combine with the liquid crystal panel 200.

[0041] The source drivers 221 are mounted on the first
tape carrier package 220 with the second group of signal
lines SL2 connected in cascade to the first group of signal
lines SL1 to apply data control signals and driving voltages
to the source drivers 221. The source drivers 221 convert
video data into analog pixel voltages using gamma voltages
if the video data is input from the timing controller 231 on
the printed circuit board 230, and then supplies the con-
verted analog pixel voltages to the data lines.

[0042] The printed circuit board 230 includes the timing
controller 231 for supplying video data and gate control
signals and data control signals for controlling the driving
timing of the gate drivers 211 and source drivers 221,
respectively, and a power source 232 for generating driving
voltages (reference power source) for each component using
an input power source.

[0043] The data control signals comprise source start
pulses (SSPs), source shift clocks (SSCs). source output
enable (SOC) signals, polarity (POL) signals, etc. and the
gate control signals comprise gate start pulses (GSPs), gate
shift clocks (GSCs), gate output enable (GOE) signals, etc.

[0044] The driving voltages include DC voltages such as
gate high voltages (VGHs), gate low voltages (VGHs),
common voltages (VCOMs), ground voltages (GNDs), and
power source voltages (VCCs).

[0045] The printed circuit board 230 establishes a direct
connection only with any one of the first tape carrier
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packages and may access the remaining first tape carrier
packages through the connection, and this allows for mini-
mizing the required area.

[0046] FIG. 4 is a schematic view of a liquid crystal
display according to another embodiment of the present
invention that shows a case where the gate drivers 211 are
mounted directly on the exterior of the liquid crystal panel
200 in a chip on film configuration.

[0047] The use of a line-on-glass (LOG) structure and a
chip-on-film (COF) structure to the source drivers 221, as
shown in FIGS. 3 and 4, allows for the use of a cascade
connection structure without a great modification of a work-
ing process.

[0048] Furthermore, it is possible to realize an additional
embodiment that may reduce the price of the LCD by
forming the gate driver circuits 211 directly on the trans-
parent insulating substrate of the liquid crystal panel 200
without using the chip-type gate drivers 211 packaged by
1Cs.

[0049] Inthis case, on the transparent insulating substrate,
acircuit is formed including elements such as a shift register,
which serves as the gate driver 211, a level shifter, an output
buffer.

[0050] More specifically, the shift register sequentially
generates shift pulses in response to gate start pulses (GSPs)
and gate shift clocks (GSCs) transmitted from the timing
controller 231.

[0051] Then, the level shifter is supplied with the gate
output enable (GOE) signals and generates scan signals
corresponding to the shift pulses in the activated regions of
the gate output enable (GOE) signals every one horizontal
period to output the scan signals to the output buffer, which
in turn supplies the scan signals from the level shifter
sequentially to the gate lines to drive the gate lines sequen-
tially.

[0052] Meanwhile, FIG. 5 is a detailed view of a liquid
crystal display according to an embodiment of the present
invention.

[0053] Referring to FIG. 5 in a liquid crystal display
according to an embodiment of the present invention, a
liquid crystal panel 200 is divided into a display region
including a pixel unit, a gate pad unit, and a data pad unit,
and a non-display region mounted with a number of TCPs
220 and formed with a first group of signal lines SL1.

[0054] Accordingly, the first group of signal lines SL.1
formed on the exterior of the liquid crystal panel 200 is
connected to a second group of signal lines SL.2 formed on
the TCP 220 Each source driver 221 is mounted on each TCP
220, and a second group of signal lines SI.2 is connected to
the first group of signal lines SL1. A third group of signal
lines SL.3 is connected to a fourth group of signal lines SI.4
provided from the timing control unit 231 of the PCB 230.
Also, the second group of signal lines SL.2 may be split from
the third group of signal lines SL3.

[0055] The first group of signal lines SL.1 and the second
group of signal lines SL.2 formed in the cascade type may be
connected to the plurality of TCPs 220.

[0056] Here, the reference letter A indicates a portion
where the PCB 230 and TCP 220 are connected to each
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other, and the reference letter B indicates a portion where the
TCP 220 and the first group of signal lines on the liquid
crystal panel 200 are connected to each other.

[0057] On the other hand, in a case where the gate drivers
are mounted on a COG-type glass substrate, i.e. the liquid
crystal panel 200, the gate signal and power source lines
may be applied from the timing control unit 231 through the
TCP 220 to the gate drivers. For example, the gate signals
may be output from the timing control unit 231 through the
fifth group of signal lines SL5 and connected via the sixth
group of signal lines SL6 on the TCP 220 to the LOG-type
seventh group of signal lines SL7. As a result, these gate
signals are electrically connected to the gate drivers, respec-
tively.

[0058] FIG. 6 is a flowchart illustrating a manufacturing
method of a liquid crystal display according to an embodi-
ment of the present invention.

[0059] First a liquid crystal panel 200 including pixels
defined by gate lines and data lines crossing each other with
thin film transistors arranged at the crossing of the gate lines
and data lines is manufactured in step S100. The liquid
crystal panel 200 displays images using the pixels according
to scan signals supplied through the gate lines and analog
pixel voltages supplied through the data lines.

[0060] Next, in step S10, a line-on-glass-type first group
of signal lines SL1 arranged directly on the exterior of the
liquid crystal panel 200 is formed.

[0061] Then, the gate drivers 211 that supply scan signals
sequentially to the gate lines are combined with the liquid
crystal panel 200 in step S120. Here, the gate drivers 211
may be combined with the liquid crystal panel 200 while
mounted on the second tape carrier packages 210 or
mounted directly on the exterior of the liquid crystal panel
in a chip-on-film configuration.

[0062] Next, source drivers 221 are mounted that supplies
data lines the analog pixel voltages corresponding to the
video data if video data are inputted to the first tape carrier
packages 220. A second group of signal lines SL.2 is formed
that applies the data control signals and driving voltages to
the source drivers 221 in step S130.

[0063] Then, the first tape carrier packages 220 are com-
bined with the liquid crystal panel 200 in step S140 so that
the second group of signal lines SL.2 may be connected in
cascade to the first group of signal lines SL1.

[0064] Next, the printed circuit board 230 for supplying
gate control signals and data control signals for controlling
the gate drivers 211 and source drivers 221, respectively,
video data, and driving voltages is connected to the first tape
carrier packages 220 in step S150.

[0065] Here, the printed circuit board 230 is connected
directly to only any one of the first tape carrier packages 220
to minimize its area, and it is possible to transmit the data
control signals and driving voltages to all the first tape
carrier packages 220 through the first tape carrier package
220 connected directly to the printed circuit board 230 and
the first and second signals lines SL1, SL2 connected in
cascade to each other.

[0066] Ttis to be understood by those skilled in the art that
the invention may be embodied in several forms without
departing from the spirit of essential characteristics thereof.
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[0067] Therefore, it is understood by those skilled in the
art that the present embodiments are therefore illustrative
and not restrictive.

[0068] As mentioned above, a liquid crystal display
according to an embodiment of the present invention may
unify the bonding process to the manufacturing process
without a great modification of the manufacturing process in
a cascade structure, reducing the area required for the
printed circuit board and the material cost by eliminating the
necessity of the flexible printed circuit board, and improving
image degradation by decreasing the wiring resistance.

[0069] In addition, a manufacturing method of a liquid
crystal device according to an embodiment of the present
invention may manufacture the liquid crystal panel effi-
ciently.

[0070] Tt will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion 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 comprising:

a liquid crystal panel including a plurality of pixels
defined by gate lines and data lines that cross each
other, wherein a first group of signal lines is formed on
the liquid crystal panel in an on-glass-configuration;

a plurality of tape carrier packages mounted with source
drivers that provide data signals through the data lines
to the liquid crystal panel and mounted on the liquid
crystal panel in a cascade structure, wherein a second
group of signal lines connected to the first group of
signal lines is formed thereon; and

a printed circuit board combined directly with only one of
the plurality of tape carrier packages so as to supply a
plurality of driving signals and control signals to the
liquid crystal panel.

2. The liquid crystal display according to claim 1, wherein
the printed circuit board is connected in cascade to all of the
tape cartier packages through the only one of the plurality of
the tape carrier packages.

3. The liquid crystal display according to claim 1, wherein
the printed circuit board includes data signal lines that
supply control signals and data signals to the source driver
and is electrically connected to the source drivers through
the only one of the plurality of tape carrier packages.

4. The liquid crystal display according to claim 3, wherein
each of the plurality of tape carrier packages is formed with
a third group of'signal lines electrically connected to the data
signal lines of the printed circuit board.

5. The liquid crystal display according to claim 1, wherein
the printed circuit board is formed with gate signal lines that
supply control signals and driving signals to gate drivers and
is electrically connected to the gate drivers through one of
the plurality of tape carrier packages.

6. The liquid crystal display according to claim 5, wherein
each of the plurality of tape carrier packages includes a
fourth group of signal lines electrically connected to the gate
signal lines of the printed circuit board.
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7. The liquid crystal display according to claim 5, further
comprising a plurality of second tape carrier packages
mounted with the gate driver.

8. The liquid crystal display according to claim 5, wherein
the gate drivers are mounted on the exterior of the liquid
crystal panel in a chip-on-film configuration.

9. The liquid crystal display according to claim 1, wherein
each of the plurality of tape carrier packages includes gate
signal lines for gate drivers and data signal lines for the
source drivers.

10. A manufacturing method of a liquid crystal display
comprising:

preparing a liquid crystal panel including a plurality of
pixels defined by gate lines and data lines crossing each
other;

forming a first group of signal lines in a line-on-glass
configuration that is arranged directly on the exterior of
the liquid crystal panel;

mounting source drivers on each of a plurality of first tape
carrier packages, forming a second group of lines
connected to the first group of lines, respectively, and
at the same time forming a third group of signal lines
that apply data signals and driving signals to the source
driver;

connecting the first tape carrier packages to the liquid
crystal panel so that the second group of signal lines are
connected in cascade to the first group of signal lines;
and

combining a printed circuit board that supplies a plurality
of driving signals and control signals to the printed
crystal panel directly to only one of the plurality of first
tape carrier packages.

11. The manufacturing method of the liquid crystal dis-
play according to claim 10, wherein the printed circuit board
is configured such that it may be connected in cascade to all
the tape carrier packages through only one of the plurality of
tape carrier packages directly coupled thereto.

12. The manufacturing method of the liquid crystal dis-
play according to claim 10, wherein the printed circuit board
is configured such that it includes data signal lines that
supply control signals and data signals for the source drivers
and is electrically connected to the source drivers through
one of the plurality of tape carrier packages.

13. The manufacturing method of the liquid crystal dis-
play according to claim 10, wherein the printed circuit board
is configured such that it includes gate signal lines that
supply control signals and driving signals for gate drivers
and is electrically connected to the gate drivers through one
of the plurality of tape carrier packages.

14. The manufacturing method of the liquid crystal dis-
play according to claim 13, wherein the gate drivers are
configured to be mounted on each of the plurality of second
tape carrier packages.

15. The manufacturing method of the liquid crystal dis-
play according to claim 13, wherein the gate drivers are
configured to be mounted on the exterior of the liquid crystal
panel in a chip-on-film configuration.
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