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LIQUID CRYSTAL DISPLAY AND METHOD
OF FABRICATING THE SAME

[0001] This application claims the benefit of priority to
Korean Patent Application No. 10-2013-0020990 filed on
Feb. 27,2013, which is incorporated herein by reference for
all purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] This document relates to a liquid crystal display in
which an organic passivation film is partially removed from a
pad area, and a method of fabricating the same.

[0004] 2. Related Art

[0005] A high-resolution liquid crystal display uses an
organic passivation film as its passivation film. The organic
passivation film can reduce the parasitic capacitance of a
display panel because it generally has a lower dielectric con-
stant and is thicker compared to an inorganic passivation film.
[0006] In general, a pad area, as well as an active area, of a
display panel where an image is displayed, is covered with the
organic passivation film. In the active area, data lines and gate
lines cross each other, and pixels are arranged in a matrix
defined by a crossing structure of the data lines and the gate
lines.

[0007] The pad area of the display panel may be divided
into a first pad area to which output terminals of a drive IC
(Integrated Circuit) are bonded, a second pad area to which
input terminals of the drive IC arebonded, and a third pad area
to which output terminals of' an FPC (Flexible Printed Circuit)
are bonded. Data pads are formed in the first pad area. The
data pads are connected one-to-one to the data lines and
bonded to the output terminals of the drive IC to transfer a
data voltage output from the drive IC to the data lines. Pads
formed in the third pad area are connected to ends of wires
and bonded to the output terminals of the FPC. The wires are
formed in a line pattern running across between the second
pad area and the third pad area. The wires connect the input
terminals of the drive IC and the output terminals of the FPC
on a 1:2 basis. The same signal can be supplied to M (M is a
positive integer equal to or greater than 1) through N output
terminals (N is a positive integer equal to or greater than 1) of
the FPC. In this case, the wires connect the input terminals of
the drive IC and the output terminals of the FPC on an M:N
basis.

[0008] The input/output terminals of the drive ICs and the
output terminals of the FPCs are bonded to the pad area by an
ACF (anisotropic conductive film). In an AFC bonding pro-
cess, the ACF is placed on the pad area, a drive IC or FPC is
aligned over the ACF, heat is applied to the ACF, and then the
terminals of the drive IC or FPC are pressed against the ACF.
Whether the bonding of the terminals of the drive IC or FPC
and the pads is defective or not is determined based on the
indentations formed in the pads. Since the terminals of the
drive IC or FPC are pressed on the pads, with the ACF inter-
posed between them, in the ACF bonding process, metal
powder (orconductive balls) in the ACF forms indentations in
the bonded parts of the data pads.

[0009] On the display panel where an organic passivation
film 1s formed in the pad area, the organic passivation film
PAC is partially removed from the pad area in order to open
part of the pads, as shown in FIGS. 1 and 2. By the way, the
organic passivation film PAC remaining in the pad area is
formed thickly between the pads, and therefore no indenta-

Aug. 28,2014

tions, or only small indentations, if any, are formed after the
driving IC bonding process. This makes it hard to ensure that
the bonding between the pads and the terminals of the drive IC
is done properly.

[0010] TIfno indentations, or only small indentations, if any,
are formed, the bonding between the data pads and the drive
IC or FPC is deemed defective and a repair process can be
carried out. In the repair process, heat is applied to the pad
area of the display panel and then the drive IC or FPC are
pushed with a stick to separate the drive IC or FPC from the
pad area of the display panel. However, when separating the
drive IC or FPC from the pad area of the display panel in the
repair process, a transparent electrode pattern formed on the
pads or a metal pattern under it may be stripped off and lost.
In this case, repair cannot be done, so the display panel should
be discarded. The transparent electrode material may be ITO
(Indium Tin Oxide).

[0011] FIG. 11is a cross-sectional view showing a data pad
to which a drive IC is bonded and an organic passivation film
neighboring the data pad.

[0012] Referring to FIG. 1, the data pad comprises a gate
metal pattern GM formed on a substrate SUBS and a trans-
parent electrode pattern ITO formed over the gate metal pat-
tern GM. A thick organic passivation film PAC is formed
between pads. In FIG. 1, ‘GI’ is a gate insulating film formed
on the substrate so as to cover the gate metal pattern GM. The
gate metal pattern is connected to data lines of a display panel.
‘BPAS’ is a buffer passivation film made of an inorganic
insulating material between the gate insulating film G1 and
the organic passivation film PAC. ‘PAS’ is an upper passiva-
tion film made of an inorganic insulating material and cover-
ing the organic passivation film PAC. ‘DBUMP”’ is an output
terminal of the drive IC. The output terminal of the drive IC is
brought into contact with the transparent electrode pattern
ITO.

[0013] In the drive IC bonding process, if there is any
misalignment at all between the output terminal DBUMP of
the drive IC and the pad, no indentations or only small inden-
tations, if any, are formed due to the thick organic passivation
film PAC, and therefore the bonding is deemed defective.
When separating the drive IC from the data pad during the
repair process, the transparent electrode pattern ITO and the
gate metal pattern GM may be stripped off and lost, as shown
in FIG. 2. In this case, the display panel cannot be repaired
and should be discarded.

[0014] A pad to which an output terminal of an FPC is
bonded has a parallel structure that connects a gate metal
pattern and a source-drain metal pattern, and can be formed in
the output area of the FPC. If there is any misalignment at all
between the output terminal of the FPC and the pad having the
parallel structure, no indentations or only small indentations,
if any, are formed due to the thick organic passivation film,
and therefore the bonding is deemed defective. When sepa-
rating the FPC from the pad having the parallel structure
during the repair process, the gate metal pattern and the
source-drain metal pattern may be stripped off and lost. In this
case, the display panel cannot be repaired and should be
discarded.

SUMMARY

[0015] A liquid crystal display comprises: an active area
where data lines and gate lines cross each other and pixels are
arranged in a matrix type; and a pad area where a drive IC and
an FPC are bonded to supply signals to the active area, the pad
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area comprising: a first pad area where first pads connected to
the data lines and bonded to output terminals of the drive IC
are formed; a second pad area where second pads bonded to
input terminals of the drive IC are bonded; and a third pad area
where third pads bonded to output terminals of the FPC are
formed, where the second pads and the third pads are con-
nected through wires, and some part of the pad area, exclud-
ing the first pad area, second pad area, and third pad area, and
the active area are covered with an organic passivation film.

[0016] A method of fabricating a liquid crystal display
comprises: forming a gate metal on a substrate in an active
area and a pad area and patterning the same to form gate metal
patterns in the active area and the pad area; forming a gate
insulating film in the active area and the pad area so as to cover
the gate metal patterns in the active area and the pad area,
forming a semiconductor layer over the gate insulating film,
and patterning the same to form semiconductor patterns on
the gate insulating film; forming a source-drain metal in the
active area and the pad area so as to cover the semiconductor
patterns and patterning the same to form source-drain metal
patterns in the active area and the pad area; forming a buffer
passivation film in the active area and the pad area so as to
cover the source-drain metal patterns in the active area and the
pad area, forming an organic passivation film over the buffer
passivation film, and patterning the same to remove the
organic passivation film from part of the pad area and leave
the organic passivation film in the remaining pad area and the
active area; forming a transparent electrode material in the
active area and the pad area and patterning the same to form
first transparent electrode patterns in the active area and the
pad area; forming an upper passivation film in the active area
and the pad area so as to cover the first transparent electrode
patterns in the active area and the pad area and patterning the
same; and forming a transparent electrode material in the
active area and the pad area and patterning the same to form
second transparent electrode patterns in the active area and
the pad area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] 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 invention. In
the drawings:

[0018] FIG. 11is a cross-sectional view showing a data pad
to which a drive IC is bonded and an organic passivation film
neighboring the data pad,;

[0019] FIG. 2 is an optical microscope photographic image
showing an example of the loss of a transparent electrode
pattern and a gate metal pattern when separating drive ICs
from data pads during a repair process;

[0020] FIG. 3 is a block diagram showing a liquid crystal
display according to an exemplary embodiment ofthe present
invention;

[0021] FIGS.4 to 6 are equivalentcircuit diagrams showing
various examples of a TFT array;

[0022] FIG.7isatopplan view showing a display structure
of a mobile information terminal;

[0023] FIG. 8 s a top plan view showing in detail the pad
area of F1G. 7,
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[0024] FIGS. 9a through 9/ are cross-sectional views
showing in steps a method of fabricating the lower substrate
of aliquid crystal display according to an exemplary embodi-
ment of the present invention;

[0025] FIG. 10 is a top plan view showing in detail the first
pad area of FIG. 8 and part of its surroundings;

[0026] FIG. 11 is an enlarged top plan view showing por-
tion A of FIG. 10;

[0027] FIG. 12 is across-sectional view taken along line I-I'
of FIG. 11,
[0028] FIG. 13 is an enlarged top plan view showing por-

tion B of FIG. 10;

[0029] FIG. 14 is a cross-sectional view taken along line
[I-IT' of FIG. 13;

[0030] FIG. 15 is a top plan view showing in detail the third
pad area 14 to which the FPC is bonded and part of its
surroundings;

[0031] FIG. 16 is a cross-sectional view taken along line
HI-IT of FIG. 15;

[0032] FIG. 17 is a top plan view showing an example of a
short-circuit between neighboring wires on the boundaries
between the portion where the organic passivation film is
present and the portion where the organic passivation film is
not present;

[0033] FIG. 18 is a cross-sectional view taken along line
IV-IVI of FIG. 17,

[0034] FIG. 19 is aperspective view showing an example of
the wires short-circuited by the conductive impurities of FIG.
17,

[0035] FIG. 20 is a top plan view showing an example of a
short-circuit prevention structure using holes formed in the
upper passivation film;

[0036] FIG. 21 is a cross-sectional view taken along line
V-V' of FIG. 20;

[0037] FIG. 22 is a perspective view showing the holes
formed in the upper passivation film;

[0038] FIG. 23 is a top plan view showing another example
of a short-circuit between neighboring wires on the bound-
aries between the portion where the organic passivation film
is present and the portion where the organic passivation film
is not present;

[0039] FIG. 24 is a cross-sectional view taken along line
VI-VI of FIG. 23;

[0040] FIG. 25 is aperspective view showing an example of
the wires short-circuited by the conductive impurities of FIG.
24;

[0041] FIG. 26 is a top plan view showing another example
of a short-circuit prevention structure using a structure for
separating boundary lines and transparent electrode patterns;
and

[0042] FIG. 27 is a cross-sectional view taken along line
VII-VIT' of FIG. 26;

[0043] FIG. 28 is a perspective view showing the separation
distance shown in F1G. 26.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0044] Reference will now be made in detail to embodi-
ments of the invention, examples of which are illustrated in
the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to
refer to the same or like parts. It will be paid attention that
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detailed description of known arts will be omitted if it is
determined that the arts can mislead the embodiments of the
invention.

[0045] Referring to FIG. 3, a liquid crystal display accord-
ing to an exemplary embodiment of the present invention
comprises a liquid crystal display panel 100, a timing con-
troller 101, a data driver 102, and a gate driver 103.

[0046] A liquid crystal layer of the liquid crystal display
panel 100 is formed between two substrates. An active area of
the liquid crystal display panel 100 comprises pixels, which
are arranged in a matrix according to a crossing structure of
data line DL and gate lines GL. Each pixel comprises a liquid
crystal cell Clc.

[0047] A TFT array is formed in the active area on the lower
substrate of the liquid crystal display panel 100. The TFT
array comprises liquid crystal cells Clc formed at the cross-
ings of the data lines DL and the gate lines GL, TFTs con-
nected to pixel electrodes 1 of the liquid crystal cells, storage
capacitors Cst, etc. Data links DLINK are connected one-to-
oneto the data lines DL. Data pads (not shown) are connected
to ends of the data links DLINK. Gate links GLINK are
connected one-to-one to the gate lines GL, and gate pads (not
shown) are connected to ends of the gate links GLINK.

[0048] A pad area may be arranged under the active area, as
shown in FIGS. 7 and 8, in the case of a mobile information
terminal. The position and size of the pad area may vary
depending on the product to which the liquid crystal display
panel 100 applies.

[0049] The TFT array may be implemented in a variety of
forms, as shown in FIGS. 4 to 6, and may be of any well
known structure. The liquid crystal cells Cle are connected to
the TFTs and driven by an electric field between the pixel
electrodes 1 and common electrodes 2. A color filter array
comprising a black matrix, color filters, etc. are formed on the
upper substrate of the liquid crystal display panel 100. Polar-
izers are respectively attached to the upper and lower sub-
strates of the liquid crystal display panel 100. An alignment
layer for setting a pre-tilt angle of liquid crystal is formed on
the upper and lower substrates of the liquid crystal display
panel 100.

[0050] The common electrodes 2 are formed on the upper
substrate in a vertical electric field driving method such as a
twisted nematic (TN) mode and a vertical alignment (VA)
mode. On the other hand, the common electrodes 2 are
formed on the lower substrate, together with the pixel elec-
trodes 1, in a horizontal electric field driving method such as
an in plane switching (IPS) mode and a fringe field switching
(FFS) mode.

[0051] The liquid crystal display panel 100 applicable in
the present invention may be implemented in any liquid crys-
tal mode, as well as the TN mode, VA mode, IPS mode, and
FFS mode. Moreover, the liquid crystal display f the present
invention may be implemented in any form including a trans-
missive liquid crystal display, a semi-transmissive liquid
crystal display, and a reflective liquid crystal display. The
transmissive liquid crystal display and the semi-transmissive
liquid crystal display require a backlight unit. The backlight
unit may be a direct type backlight unit or an edge type
backlight unit.

[0052] The timing controller (TCON) 101 supplies digital
video data RGB of an input image input from a host system
(SYSTEM) 104 to the data driver 102. The timing controller
101 receives timing signals, such as a vertical synchroniza-
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tion signal Vsync, a horizontal synchronization signal Hsync,
a data enable signal DE, a dot clock signal CLK, etc from the
host system 104.

[0053] The timing controller 101 generates timing control
signals for controlling the operating timings of the data driver
102 and the gate driver 103 based on the timing signals
received from the host system 104. The timing control signals
comprise a gate timing control signal for controlling the oper-
ating timing of the gate driver 103, and a data timing control
signal for controlling the operating timing of the data driver
102 and the polarity of a data voltage.

[0054] The data timing control signal comprises a source
start pulse SSP, a source sampling clock SSC, a polarity
control signal POL, a source output enable signal SOE, and
the like. The source start pulse SSP controls the data sampling
start timing of the data driver 102. The source sampling clock
SSC is a clock signal for controlling a data sampling timing.
The source output enable signal SOE controls the output
timing of the data driver 102. When digital video data to be
input to the data driver 102 is transmitted in the mini LVDS
(Low Voltage Differential Signaling) interface standard, the
source start pulse (SSP) and the source sampling clock (SSC)
may be omitted.

[0055] The data driver 102 comprises a shift register, a
latch, a digital-to-analog converter, and an output buffer. The
data driver 102 latches digital video data RGB under the
control of the timing controller 101. The data driver 102
converts the digital video data RGB into an analog positive/
negative gamma compensation voltage to generate a data
voltage and invert the polarity of the data voltage in response
to a polarity control signal POL. The data driver 102 outputs
the data voltage to the data lines DL in response to a source
output enable signal SOE.

[0056] The gate driver 102 comprises a shift register and a
level shifter. The gate driver 103 sequentially supplies a gate
pulse synchronized with a data voltage to the gate lines GL in
response to a gate timing control signal.

[0057] The host system 104 may be implemented as any
one of the following: a television system, a home theater
system, a set-top box, a navigation systeni, a DVD player, a
Blu-ray player, a personal computer (PC), and a phone sys-
tem. The host system 104 scales digital video data RGB of an
input image according to the resolution of the liquid crystal
display panel 100. The host system 104 transmits timing
signals Vsync, Hsync, DE, and MCLK, together with the
digital video data RGB of the input image, to the timing
controller 101.

[0058] FIGS. 4 to 6 are equivalent circuit diagrams showing
various examples of a TFT array. FIGS. 4 to 6 show part of the
TFT array. In FIGS. 4 to 6, D1 to D6 indicate data lines, G1 to
G6 indicate gate lines, and LINE#1 to LINE#6 indicate the
numbers of lines of an active array A/A.

[0059] The TFT array of FIG. 4 is a TFT array which
applies to most liquid crystal displays. The data lines D1 to
D6 and the gate lines G1 to G4 cross each other on the TFT
array. Red sub-pixels (R), green sub-pixels (G), and blue
sub-pixels (B) are respectively arranged along a column
direction on the TFT array. Each TFT supplies a data voltage
from the data lines D1 to D6 to the pixel electrodes of liquid
crystal cells arranged at the left side (or right side) of the data
lines D1 to D6 in response to a gate pulse from the gate lines
G1 to G4. Each pixel of the TFT array of FIG. 4 comprises a
red sub-pixel (R), a green sub-pixel (G), and a blue sub-pixel
(G) that neighbor each other in a row direction (or line direc-
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tion) perpendicular to the column direction. If the resolution
of the TFT array of FIG. 4 is (MxN) (M and N are a positive
integer equal to or greater than 2), (Mx3) data lines and N gate
lines are required. In (Mx3), 3 is the number of sub-pixels
included in one pixel.

[0060] The number of data lines required by the TFT array
of FIG. 5 is reduced to half the number of data lines required
by the TFT array of FIG. 4 at the same resolution. The driving
frequency of this TFT array is two times higher than that of
the TFT array of FIG. 4. Due to this, a liquid crystal display
panel having the TFT array of FIG. 5 may be referred to as a
DRD (double rate driving) panel. Red sub-pixels (R), green
sub-pixels (G), and blue sub-pixels (B) are respectively
arranged along the column direction on the TFT array of this
liquid crystal panel. Each pixel comprises a red sub-pixel (R),
a green sub-pixel (G), and a blue sub-pixel (G) that neighbor
each other in the line direction perpendicular to the column
direction. Left and right neighboring liquid crystal cells share
the same data line, and are continually charged with data
voltages supplied in a time-division manner through the data
line. A liquid crystal cell and a TFT which are arranged at the
left side of the data lines D1 to D4 are referred to as a first
liquid crystal cell and a first TFT T1, and a liquid crystal cell
anda TFT which are arranged at the right side ofthe data lines
D1 to D4 are referred to as a second liquid crystal cell and a
second TFT T2, and the structure of this TFT array will be
described below. The first TFT T1 supplies a data voltage
from the data lines D1 to D4 to the pixel electrode of the first
liquid crystal cell in response to a gate pulse from the odd
numbered gate lines G1, G3, G5, and G7. A gate electrode of
the first TFT T1 is connected to the odd numbered gate lines
G1,G3, G5, and G7, and its drain electrode is connected to the
data lines D1 to D4. The second TFT T2 supplies a data
voltage from the data lines D1 to D4 to the pixel electrode of
the second liquid crystal cell in response to a gate pulse from
the even numbered gate lines G2, G4, G6, and G8. A gate
electrode of the second TFT T2 is connected to the even
numbered data lines G2, G4, G6, and G8, and its drain elec-
trode is connected to the data lines D1 to D4. At the resolution
(MxN), the TFT array of the liquid crystal display panel
shown in FIG. Srequires (Mx3)/2 datalines and 2N gate lines.

[0061] The number of data lines required by the TFT array
of FIG. 6 is reduced to /5 the number of data lines required by
the TFT array of FIG. 4 at the same resolution. The driving
frequency of this TFT array is three times higher than that of
the TFT array of FIG. 4. Due to this, a liquid crystal display
panel having the TFT array of FIG. 6 may be referred to as a
DTRD (triple rate driving) panel. Red sub-pixels (R), green
sub-pixels (G), and blue sub-pixels (B) are respectively
arranged along the line direction on the TFT array of this
liquid crystal display panel. Each pixel of the TFT array of
FIG. 6 comprises a red sub-pixel (R), a green sub-pixel (G),
and a blue sub-pixel (G) that neighbor each other in the
column direction. The TFTs ofthe TFT array of FIG. 6 supply
a data voltage from the data lines D1 to D6 to the pixel
electrodes of liquid crystal cells arranged at the left side (or
right side) of the data lines D1 to D6 in response to a gate
pulse from the gate lines G1 to G6. At the resolution (MxN),
the TFT array of the liquid crystal display panel shown in
FIG. 6 requires M/3 data lines and 3N gate lines.

[0062] Even portable, small-sized mobile information ter-
minals require high-resolution displays. Displays for mobile
information terminals are mostly implemented as liquid crys-
tal displays, and organic light emitting diode displays are
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used in some products. In the mobile information terminals,
an organic passivation film PAC is used on the high-resolution
displays inorder to reduce the parasitic capacitance of display
panels.

[0063] FIG.7isatop plan view showing a display structure
of a mobile information terminal. FIG. 8 is a top plan view
showing in detail the pad area of FIG. 7.

[0064] Referring to FIGS. 7 and 8, the mobile information
terminal comprises an active area A/A for displaying an
image and a pad area PAD.

[0065] A drive IC (D-IC) and an FPC are bonded to the pad
area PAD. The data driver 102 and timing controller 101 of
FIG. 3 are integrated within the drive IC (D-IC). Output
terminal of the FPC are connected to input terminals of the
drive IC (D-1C) through wires FLINK. The input terminals of
the FPC are connected to output terminals of a phone system
through a connector (not shown). The drive IC (D-IC)
receives digital video data of an input image and timing
signals from the phone system through the FPC, and supplies
the signals to the active area A/A. The gate driver 103 may be
formed directly on a substrate of the display panel, together
with the TFT, in a GIP (Gate In Panel) process.

[0066] The pad area PAD may be divided into a first pad
area 10, a second pad area 12, and a third pad area 14. First
pads 11 may be formed in three stages on the first pad area 10.
The output terminals of the drive IC (D-IC) are bonded to the
first pads 11 by an ACF. The input terminals of the drive IC
(D-IC) are bonded to second pads 13 formed in the second
pad area 12 by an ACF. The output terminals of the FPC are
bonded to third pads 15 formed in the third pad area 14 by an
ACF. The second pads 12 connected to one end of the wires
FLINK, and the third pads 15 are connected to the other end
of the wires FLLINK. The wires FLINK connect the input
terminals of the drive IC (D-IC) and the output terminals of
the FPC on a one-to-one basis.

[0067] Inthepresentinvention, the organic passivation film
PAC is completely removed from the first pad area 10, second
pad area 12, and third pad area 14 indicated by dotted boxes
in FIG. 8, in order to stably bond the drive IC and the FPC to
the pad area PAD. Once the organic passivation film PAC is
completely removed from the pad areas 10, 12, and 14, the
level difference caused by the patterns of the thick organic
passivation film PAC. As a result, the drive IC and the FPC can
be bonded to the pads 11, 13, and 14 to form distinctive
indentations in the drive IC and FPC bonding process.
[0068] The active area A/A is covered with the organic
passivation film PAC. Some part of the pad area PAC, exclud-
ing the first pad area 10, second pad area 12, and third pad area
14, is covered with the organic passivation film PAC. The
organic passivation film PAC is formed between the active
area A/A and the first pad area 10. Also, the organic passiva-
tion film PAC is formed between the first pad area 10 and the
second pad area 12, and the organic passivation film PAC is
formed between the second pad area 12 and the third pad area
14.

[0069] FIGS. 9a through 9% are cross-sectional views
showing in steps a method of fabricating the lower substrate
of aliquid crystal display according to an exemplary embodi-
ment of the present invention. As described above, the pad
area PAD may be divided into first to third pad areas 10, 12,
and 14 from which the organic passivation film PAC is
removed. Of these pad areas, the second and third pad areas
substantially have the same structure, and are illustrated in
FIGS. 9a through 9. The first pad area is omitted in FIGS. 9a
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through 9/, and illustrated in FIGS. 10 to 12. While the lower
substrate structure shown in FIGS. 9a through 9% is applied to
FFS mode (or AH-IPS mode), the present invention is not
limited to FFS mode.

[0070] Inthe present invention, as shown in FIG. 9a, first of
all, a gate metal is deposited on a substrate SUBS in the active
area A/A and the pad area PAD, and the gate metal is then
patterned by a first photolithography process. In the photoli-
thography process, photoresist is applied over the gate metal,
a first photo mask is aligned over the photoresist, and then
gate metal patterns are formed on the substrate SUB through
exposure, development, and wet etching processes. The gate
metal may be a metal selected from the group consisting of
copper (Cu), aluminum (Al), aluminium neodymium (AINd),
and molybdenum (Mo), or a dual metal layer of Cu/MoTi.
The gate metal patterns comprise gate lines GL, gate elec-
trodes GE of TFTs connected to the gate lines GL, and gate
metal patterns GM1 in the pad area PAD.

[0071] Next, as shown in FIG. 95, a gate insulating film G1
is deposited on the substrate SUB so as to cover the gate metal
patterns in the active area A/A and pad area PAD, a semicon-
ductor layer is deposited on the gate insulating film G1, and
the semiconductor layer is then patterned by a second photo-
lithography process. The gate insulating film G1 may be
made of an inorganic insulating material such as silicon
nitride (SiNx). The semiconductor layer may be made of
amorphous silicon (a-Si). In the second photolithography
process, photoresist is applied over the semiconductor layer,
a second photo mask is aligned over the photoresist, and then
semiconductor patterns are formed on the gate insulating film
G1 through exposure, development, and dry etching pro-
cesses. The semiconductor patterns comprise an active layer
ACT overlapping the gate electrodes GE of the TFTs.
[0072] Next, as shown in FIG. 9¢, a source-drain metal is
deposited on the gate insulating film G1 so as to cover the
semiconductor patterns in the active area AA and pad area
PAD, and the source-drain metal is patterned by a third pho-
tolithography process. In the third photolithography process,
photoresist is applied over the source-drain metal, a third
photo mask is aligned over the photoresist, and then source-
drain metal patterns are formed on the substrate SUBS
through exposure, development, and wet etching processes.
The source-drain metal may be a metal selected from the
group consisting of copper, aluminum, aluminium neody-
mium, molybdenum, and chrome, or a dual or tripe layer
stack of these metals. The source-drain metal patterns com-
prise data lines DL, data electrodes DE ofthe TFT's connected
to the data lines DL, source electrodes SE of the TFTs, data
links DLINK connected to the data lines DL, and source-
drain metal patterns SM1 in the pad area PAD.

[0073] Next, as shown in FIG. 94, a buffer passivation film
BPAS is deposited on the entire surface of the gate insulating
film G1 so as to cover the source-drain patterns in the active
area AA and the pad area PAD, a thick organic passivation
film PAC is applied over the buffer passivation film BPAS,
and then the organic passivation film PAC is patterned by a
fourth photolithography process. The buffer passivation film
BPAS may be made of an inorganic insulating film such as
silicon nitride (SiNx). The organic passivation film PAC may
be made of photo-acryl. The gate insulating film G1 has a
thickness of approximately 3,000 A to 4,000 A, and the buffer
passivation film BPAS has a thickness of approximately
1,000 A. In contrast, the organic passivation film PAC has a
large thickness of approximately 20,000 A (=2 pm). In the
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fourth photolithography process, a fourth photo mask is
aligned over the photo-acryl, and then exposure, develop-
ment, and dry etching processes are carried out. As shown in
FIG. 9e, the wet etching process is performed in order to
remove the buffer passivation film BPAS, which is formed in
advance of the photo-acryl. As the dry etching process is
carried out at different etching levels on the entire surface of
the substrate SUBS, the substrate is over-etched enough to
fully remove the buffer passivation film BPAS from the entire
surface. The fourth photo mask exposes the organic passiva-
tion film PAC in the first pad area 10, second pad area 12, and
third pad area 14 of the pad area PAD, and covers the organic
passivation film PAC in the remaining pad area PAD and the
active area A/A. As a result, the buffer passivation film BPAS
is removed from the first pad area 10, second pad area 12, and
third pad area 14 of the pad area PAD by the fourth photoli-
thography process and the etching process, and the organic
passivation film PAC and the buffer passivation film BPAS
remain in the remaining pad area PAD and the active area
A/A. As shown in FIG. 9e, the source electrodes SE of the
TFTs are exposed via contact holes CONT1 penetrating the
organic passivation film PAC and the buffer passivation film
BPAS, and the source-drain metal patterns SM1 in the second
and third pad areas are exposed.

[0074] Next, as shown in FIG. 9f; a transparent electrode
material such as ITO is deposited in the active area A/A and
the pad area PAD, and the transparent electrode material is
patterned by a fifth photolithography process. In the fifth
photolithography process, a fifth photo mask is aligned over
the transparent electrode material, and then exposure, devel-
opment, and wet etching processes are carried out to form first
transparent electrode patterns on the organic passivation film
PAC. The first transparent electrode patterns comprise pixel
electrodes ITO (PXL) being in contact with the source elec-
trodes SE of the TFTs and transparent electrode patterns
ITO1 covering the source-drain metal patterns SM1 in the
second and third pad areas 12 and 14.

[0075] Next, as shown in FIG. 9g, an upper passivation film
PAS is deposited to cover the first transparent electrode pat-
terns in the active area A/ A and the pad area PAD, and then the
upper passivation film PAS is patterned by a sixth photoli-
thography process. The upper passivation film PAS may be
made of an inorganic insulating material such as silicon
nitride (SiNx), and has a thickness of approximately 3,000 A.
In the sixth photolithography process, a sixth photo mask is
aligned over the upper passivation film PAS, and then expo-
sure, development, and dry etching processes are carried out.
As a result, second contact holes CONT2 penetrating the
upper passivation film PAS are formed to expose the trans-
parent electrode patterns ITO1 in the second and third pad
areas 12 and 14, and third contact holes CONT3 penetrating
the upper passivation film PAS and the gate insulating film G1
are formed to expose the gate metal patterns GM1 in the
second and third pad areas 12 and 14.

[0076] Next, as shown in FIG. 9%, a transparent electrode
material such as ITO is deposited in the active area A/A and
the pad area PAD, and then the transparent electrode material
is patterned by a seventh photolithography process. In the
seventh photolithography process, a seventh photo mask is
aligned over the transparent electrode material, and then
exposure, development, and dry etching processes are carried
out to form second transparent electrode patterns on the upper
passivation film PAS. The second transparent electrode pat-
terns comprise common electrodes I[TO (COM) and transpar-
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ent electrode patterns ITO (PAD) in the second and third pad
areas 12 and 14. The common electrodes ITO (COM) overlap
the pixel electrodes ITO (PXL), with the upper passivation
film PAS interposed between them. The transparent electrode
patterns ITO (PAD) are brought into contact with the trans-
parent electrode patterns ITO1 via the second contact holes
CONT?2 and with the gate metal patterns GM1 via the third
contact holes CONT3.

[0077] When the TFTs are turned on in response to a gate
pulse, a data voltage is supplied to the pixel electrodes ITO
(PXL) through the data lines DL and the TFTs. A common
voltage Vcom is supplied to the common electrodes 1TO
(COM). Liquid crystals of the liquid crystal cells are driven
by an electric field formed by a potential difference between
the pixel electrodes ITO (PXL) and the common electrodes
ITO (COM).

[0078] FIG. 10 is a top plan view showing in detail the first
pad area 10 of FIG. 8 and part of its surroundings. FIG. 11 is
an enlarged top plan view showing portion A of FIG. 10. FIG.
12 is a cross-sectional view taken along line I-I' of FIG. 11.

[0079] Referring to FIGS. 10 to 12, the organic passivation
film PAC is removed from the first pad area 10. In a drive IC
bonding process for bonding the output terminals of the drive
1C (D-IC) to the first pads 11 of the first pad area 10, the drive
1C (D-IC) can be bonded to the first pads 11 without causing
the problem of having no indentations and the problem of
needing a drive IC repair process because the level difference
in the first pad area 10 is small.

[0080] In the cross-sectional structure of the first pad area
10, the first pads 11 of the first pad area 10 and the wires
connected to the first pads 11 are all formed of gate metal
patterns GM1. The gate insulating film G1 is formed on the
substrate SUBS so as to cover the gate metal patterns GM1.
The upper passivation film PAS is formed directly on the gate
insulating film G1. Transparent electrode patterns [TO2 are
formed on the upper passivation film PAS, and brought into
contact with part of the gate metal patterns GM1 via contact
holes CONT4 penetrating the upper passivation film PAS and
the gate insulating film G1. The transparent electrode patterns
1TO2 are formed simultaneously with the second transparent
electrode patterns, which are formed by the seventh photoli-
thography process (FIG. 9%).

[0081] Meanwhile, if the first pads 11 formed in the first
pad area 10 and the wires connected to the first pads 11 are
made of a source-drain metal, the source-drain metal may be
damaged during the process of removing the organic passi-
vation film PAC from the first pad area 10, thus causing a
wiring disconnection problem. More specifically, in order to
remove the organic passivation film PAC and the underlying
buffer passivation film BPAS to expose the source electrodes
SE of the TFTs, the buffer passivation film BPAS is removed
when a dry etching process is performed on the organic pas-
sivation film PAC. As the uniformity of dry etching differs
depending on the position of the substrate on the display
panel, the buffer passivation film BPAS is over-etched in
consideration of shallow etched portions. In this case, even
the source-drain metal is etched in deeply etched portions.
The source-drain metal exposed via the contact holes may be
eliminated by an etchant. Accordingly, it is preferred that the
metal patterns in the first pad area 10 are all made of a gate
metal which is covered with the gate insulating film G1, so as
to prevent the wires connecting the pads 11 of the first pad
area 10 from being disconnected by an etchant during the dry
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etching process of the organic passivation film and the sub-
sequent wet etching process of the transparent electrode
material.

[0082] For an auto probe (A/P) test, A/P test pads (not
shown), with which an auto probe is in contact, are formed on
the display panel. The A/P test pads are formed of source-
drain metal patterns. Accordingly, metal jumping parts are
required which connect the source-drain metal patterns con-
nected to the A/P test pads and the gate metal patterns GM1 of
the first pad area 10. To this end, metal jumping parts 17,
which are covered with the organic passivation film)AC, are
formed between the first pad area 10 and the second pad area
12, as shown in portion B of FIG. 10.

[0083] As shown in FIGS. 13 and 14, each metal jumping
part 17 comprises a gate metal pattern GM1, a source-drain
metal pattern SM1 formed on the gate insulating film G1, a
transparent electrode pattern [TO1, and a transparent elec-
trode pattern ITO3 connecting the gate metal pattern GM1
and the transparent electrode pattern [TO1.

[0084] The transparent electrode patterns ITO3 are brought
into contact with part of the gate metal patterns GM1 via
contact holes CONTS penetrating the upper passivation film
PAS and the gate insulating film G1, and brought into contact
with part of the source-drain metal patterns SM1 via contact
holes CONT®6 penetrating the organic passivation film PAC
and the upper passivation film PAS. The transparent electrode
patterns ITO1 are formed simultaneously with the first trans-
parent electrode patterns in the fifth photolithography process
(FIG. 9/). The transparent electrode patterns [TO3 are formed
simultaneously with the second transparent electrode patterns
in the seventh photolithography process (FIG. 9%). As the
source-drain metal patterns SM1 are covered with the trans-
parent electrode patterns ITO1, which are formed simulta-
neously with the first transparent electrode patterns 1TO
(PXL) by the fifth photolithography process, as shown in
FIGS. 9fand 14, they do not address the problem of damage
to the source-drain metal patterns SM1, which is caused by
the wet etching process of the transparent electrode material.
The size of the metal jumping parts 17 may be half the size of
the first pads 11 of'the first pad area 10 from which the organic
passivation film PAC is removed. The drive IC (D-IC) or FPC
is not bonded in the area between the first pad area 10 and the
second pad area 12. Accordingly, the area where the metal
jumping parts 17 are formed are not associated with indenta-
tions or the repair process of the drive IC (D-1C) and the FPC.
[0085] FIG. 15 is a top plan view showing in detail the third
pad area 14 to which the FPC is bonded and part of its
surroundings. FIG. 16 is a cross-sectional view taken along
line of FIG. 15.

[0086] Referring to FIGS. 15 and 16, the third pads are
connected to the wires FLINK, and bonded to the output
terminals of the FPC by an ACF.

[0087] In the third pads 15, the gate metal patterns GM1
and the source-drain metal patterns SM1 are interconnected
through the transparent electrode patterns ITO1 and ITO
(PAD) in a parallel structure. The transparent electrode pat-
terns ITO1 are formed simultaneously with the first transpar-
ent electrode patterns by the fifth photolithography process
(FIG. 9/) to cover the source-drain metal patterns SM1. The
transparent electrode patterns [TO (PAD) are formed simul-
taneously with the second transparent electrode patterns by
the seventh photolithography process (FIG. 9%). The trans-
parent electrode patterns ITO (PAD) are brought into contact
with part of the gate metal patterns GM1 via the contact holes
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CONT3 penetrating the upper passivation film PAS and the
gate insulating film G1, and brought into contact with part of
the transparent electrode patterns ITO1 via the contact holes
CONT?2 penetrating the upper passivation film PAS.

[0088] The third pad area 14 may be stably bonded to the
output terminals of the FPC in the FPC bonding process
because it the organic passivation film PAC is not present in
the third pad area 14. Accordingly, the problem of having no
indentations and the problem of FPC repair do not occur in the
third pad area 14.

[0089] The second pad area 12 substantially has the same
cross-sectional structure as the third pad area 14. Accord-
ingly, the input terminals of the drive IC can be bonded to the
second pads 13 in the second pad area 12 without causing the
problem of having no indentations and the problem of FPC
repair.

[0090] The source-drain metal patterns SM1 are covered
with the transparent electrode patterns ITO1 in the second and
third pad areas 12 and 14. By doing so, it is possible to prevent
the source-drain metal patterns SM1 from being damaged or
eliminated by the etchant when the first transparent electrode
patterns are wet-etched in the fifth photolithography process
(F1G. 99).

[0091] A short-circuit (or short) between wires may occur
at the boundaries between the portion where the organic
passivation film PAC is present and the portion where the
organic passivation film PAC is not present. To prevent such a
short-circuit problem, the present invention applies a short-
circuit prevention structure shown in FIGS. 20 to 22 and
FIGS. 26 to 28 to the boundaries between the portion where
the organic passivation film PAC is present and the portion
where the organic passivation film PAC is not present, in the
pad area PAD. Prior to describing the short-circuit prevention
structure, an example of the above-mentioned short-circuit
problem will be described in conjunction with FIGS. 17 and
18.

[0092] In the fifth photolithography process (FIG. 9f),
when exposure and development processes are carried out
after depositing a transparent electrode material and applying
photoresist on the substrate, an undesired residual film PR' of
the photoresist may be left, as shown in FIGS. 17 and 18,
along the boundary lines between the portion where the
organic passivation film PAC is present and the portion where
the organic passivation film PAC is not present. The level
difference on the PAC boundary lines becomes larger because
the organic passivation film PAC has a large thickness. The
photoresist is not exposed sufficiently to light on the PAC
boundary lines with the large level difference. Due to this, the
residual film PR' of the photoresist remains on the PAC
boundary lines after the photoresist development process.
[0093] If the transparent electrode material is etched while
the residual film PR' of the photoresist remains on the PAC
boundary lines, the transparent electrode material covered by
the residual film PR' of the photoresist is not etched but
remains along the boundary lines. The residues of the trans-
parent electrode material remaining along the PAC boundary
lines act as conductive impurities ITO' that short-circuit the
wires in the pad area. The conductive impurities ITO1' cross
the plurality of wires FLINK along the PAC boundary lines as
shown in FIG. 19, and forms the short-circuit with the trans-
parent electrode patterns ITO1 on the wires FLINK. Increas-
ing the amount of UV exposure on the photoresist can
increase the amount of exposure of the photoresist applied to
the PAC boundary lines, but may cause an excessive exposure
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of the photoresist in other portions, and this may reduce or
eliminate the line width of the wires formed of the first trans-
parent electrode patterns ITO1.

[0094] The present invention applies the short-circuit pre-
vention structure shown in FIGS. 20 to 22 and FIGS. 26 to 28
to the PAC boundary lines in the pad area PAD. This short-
circuit prevention structure is applicable to any PAC bound-
ary line in the pad area PAD. While FIGS. 20 to 22 and FIGS.
26 to 28 show the short-circuit prevention structure applied to
the PAC boundary lines on the upper edge of the third pad
area, they may be applicable to other PAC boundary lines.
[0095] FIG. 20 is a top plan view showing an example of a
short-circuit prevention structure using holes (hereinafter,
“PAS holes HPAS”) formed in the upper passivation film
PAS. FIG. 21 is a cross-sectional view taken along line V-V’
of FIG. 20. FIG. 22 is a perspective view showing the PAS
holes HPAS.

[0096] Referring to FIGS. 20 to 22, a plurality of PAS holes
HPAS are formed along boundary lines with a large level
difference. The PAS holes HPAS are arranged between signal
lines, i.e., wires FLINK, running across the PAC boundary
lines and expose layers under the upper passivation film
PAS.=

[0097] In the fifth photolithography process (FIG. 9f),
when exposure and development processes are carried out
after depositing a transparent electrode material and applying
photoresist on the substrate, a residual film PR’ of the photo-
resist is left along the PAC boundary lines, and as a result,
conductive impurities ITO1' remain along the PAC boundary
lines.

[0098] PAS holes HPAS are formed along the boundary
lines on the upper passivation film PAS when the upper pas-
sivation film PAS is patterned in the sixth photolithography
process (FIG. 9g). The PAS holes HPAS are formed by dry-
etching the upper passivation film PAS not covered by a
photoresist pattern in the sixth photolithography process, and
expose the conductive impurities ITO1' remaining along the
PAC boundary lines, as shown in FIGS. 21 and 22. Next, in
the seventh photolithography process (FIG. 9%), the second
transparent electrode patterns are patterned. In the seventh
photolithography process, the etchant for wet-etching the
transparent electrode patterns etches the transparent electrode
material formed on the upper passivation film PAS, and also
exposes the conductive impurities ITO1', which penetrate
into the PAS holes HPAS and cause a short-circuit.

[0099] As shown in FIGS. 23 to 25, the second transparent
electrode patterns formed by the seventh photolithography
process (FIG. 9%) also may cause a short-circuit problem on
the PAC boundary lines with the large level difference.
[0100] FIG. 23 is atop plan view showing another example
of a short-circuit between neighboring wires FLINK on the
PAC boundary lines. FIG. 24 is a cross-sectional view taken
along line VI-VI of FIG. 23. FIG. 25 is a perspective view
showing an example of the wires FLINK short-circuited by
the conductive impurities ITO (PAD)' of FIG. 24.

[0101] Referring to FIGS. 23 to 25, in the seventh photoli-
thography process (FIG. 9%), when exposure and develop-
ment processes are carried out after depositing a transparent
electrode material and applying photoresist on the substrate,
an undesired residual film PR’ of the photoresist may be left
along the PAC boundary lines. Due to the residual film PR’ of
the photoresist, the transparent electrode material is not
etched but remains along the PAC boundary lines. The con-
ductive impurities ITO (PAD)' cross the plurality of wires
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FLINK along the PAC boundary lines as shown in FIG. 25,
and short-circuit the transparent electrode patterns ITO
(PAD) on the wires FLINK. Increasing the amount of UV
exposure on the photoresist can increase the amount of expo-
sure of the photoresist applied to the PAC boundary lines, but
may cause an excessive exposure of the photoresist in other
portions, and this may reduce or eliminate the line width of
the wires formed of the transparent electrode patterns ITO
(PAD).

[0102] FIG. 26 is atop plan view showing another example
of a short-circuit prevention structure using a structure for
separating boundary lines and transparent electrode patterns.
FIG. 27 is a cross-sectional view taken along line VII-VII' of
FIG. 26. F1G. 28 is a perspective view showing the separation
distance shown in FIG. 26.

[0103] Referring to FIGS. 26 to 28, the transparent elec-
trode patterns ITO (PAD) are formed to be separated from
PAC boundary lines by a separation distance GITO when the
transparent electrode material 1s patterned in the seventh pho-
tolithography process (FIG. 9%). The separation distance
GITO may be properly set considering the design margin.
Even if undesired conductive impurities are formed along the
PAC boundary lines in the seventh photolithography process
(FIG. 9%), the conductive impurities ITO (PAD)' and the
normal transparent electrode patterns ITO (PAD)' are sepa-
rated by the separation distance GITO, thereby preventing
short-circuit problems.

[0104] As discussed above, the liquid crystal display of this
invention can prevent defective bonding of the drive IC or
FPC on the display panel covered with the organic passivation
film and improve yield by completely removing the organic
passivation film in the pad are where the drive IC and the FPC
are bonded. Furthermore, the present invention can prevent a
short-circuit between the wires on the boundary lines by
forming holes in the upper passivation film on the boundary
lines between the portion where the organic passivation film
1s present and the portion where the organic passivation film
is not present, or applying a short-circuit prevention structure
for separating the transparent electrode patterns from the
boundary lines.

[0105] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the scope of the principles of this disclosure.
More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. Inaddition
to variations and modifications in the component parts and/or
arrangements, alternative uses will also be apparent to those
skilled in the art.

What is claimed is:

1. A liquid crystal display comprising:

an active area where data lines and gate lines cross each
other and pixels are arranged in a matrix; and

a pad area where a drive IC and an FPC are bonded to
supply signals to the active area,

the pad area comprising:

a first pad area comprising first pads connected to the data
lines and bonded to output terminals of the drive IC;

a second pad area comprising second pads bonded to input
terminals of the drive IC are bonded; and
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a third pad area comprising third pads bonded to output

terminals of the FPC,

where the second pads and the third pads are connected

through wires, and

some part of the pad area, excluding the first pad area,

second pad area, and third pad area, and the active area
is covered with an organic passivation film.

2. The liquid crystal display of claim 1, wherein all the
wires connected to the first pads in the first pad area comprise
first gate metal patterns which are formed on the substrate,
and

the first pad area comprises gate metal patterns, a gate

insulating film covering the gate metal patterns, an upper
passivation film on the gate insulating film, and first
transparent electrode patterns on the upper passivation
film and in contact with part of the gate metal patterns
via first contact holes penetrating the upper passivation
film and the gate insulating film.

3. The liquid crystal display of claim 2, wherein metal
Jumping parts are between the second pad area and the third
pad area,

each metal jumping part comprising a source-drain metal

pattern on the gate insulating film, a second transparent
electrode pattern covering the source-drain metal pat-
tern, and a third transparent electrode pattern connecting
the gate metal pattern and the second transparent elec-
trode pattern.

4. The liquid crystal display of claim 3, wherein the second
and third pad areas each comprise fourth transparent elec-
trode patterns on the gate insulating film so as to cover the
source-drain metal patterns and fifth transparent electrode
patterns that are in contact with part of the fourth transparent
electrode patterns via second contact holes penetrating the
upper passivation film and brought into contact with part of
the gate metal patterns via third contact holes penetrating the
gate insulating film, and

the upper passivation film on the second and third pad areas

is formed on the gate insulating film so as to cover the
fourth transparent electrode patterns.

5. The liquid crystal display of claim 4, wherein the organic
passivation film is thicker than the gate insulating film, the
buffer passivation film, and the upper passivation film.

6. The liquid crystal display of claim 4, wherein the pad
area comprises holes in the upper passivation film along the
boundary lines between the portion where the organic passi-
vation film is present and the portion where the organic pas-
sivation film is not present, and expose layers under the upper
passivation film.

7. The liquid crystal display of claim 4, wherein the trans-
parent electrode patterns in the pad area are separated from
the boundary lines between the portion where the organic
passivation film is present and the portion where the organic
passivation film is not present.

8. A method of fabricating aliquid crystal display compris-
ing: an active area where data lines and gate lines cross each
other and pixels are arranged in a matrix type; and a pad area
where a drive IC and an FPC are bonded to supply signals to
the active area,

the method comprising forming an organic passivation film

in an active area and some part of a pad area,

the pad area comprising:

a first pad area where first pads connected to the data lines

and bonded to output terminals of the drive IC are
formed;
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a second pad area where second pads bonded to input
terminals of the drive IC are bonded; and

a third pad area where third pads bonded to output termi-
nals of the FPC are formed,

where the second pads and the third pads are connected
through wires, and

some part of the pad area, excluding the first pad area,
second pad area, and third pad area, and the active area
are covered with the organic passivation film.

9. The method of claim 8, wherein all the wires connected
to the first pads in the first pad area are formed of first gate
metal patterns which are formed on the substrate, and

the first pad area comprises gate metal patterns, a gate
insulating film covering the gate metal patterns, anupper
passivation film formed on the gate insulating film, and
first transparent electrode patterns that are formed on the
upper passivation film and brought into contact with part
of the gate metal patterns via first contact holes penetrat-
ing the upper passivation film and the gate insulating
film.

10. The method of claim 9, further comprising forming
metal jumping parts between the second pad area and the third
pad area,

each metal jumping part comprising a source-drain metal
pattern formed on the gate insulating film, a second
transparent electrode pattern covering the source-drain
metal pattern, and a third transparent electrode pattern
connecting the gate metal pattern and the second trans-
parent electrode pattern.

11. The method of claim 10, wherein the second and third
pad areas each comprise fourth transparent electrode patterns
formed on the gate insulating film so as to cover the source-
drain metal patterns and fifth transparent electrode patterns
that are brought into contact with part of the fourth transpar-
ent electrode patterns via second contactholes penetrating the
upper passivation film and brought into contact with part of
the gate metal patterns via third contact holes penetrating the
gate insulating film, and

the upper passivation film formed on the second and third
pad areas is formed on the gate insulating film so as to
cover the fourth transparent electrode patterns.

12. The method of claim 11, wherein the organic passiva-
tion film is thicker than the gate insulating film, the buffer
passivation film, and the upper passivation film.

13. The method of claim 11, further comprising forming
holes in the upper passivation film along the boundary lines
between the portion where the organic passivation film is
present and the portion where the organic passivation film is
notpresent, to expose layers under the upper passivation film,

wherein the holes are formed between the wires formed in
the pad aeas.

14. The method of claim 11, wherein the transparent elec-
trode patterns in the pad area are separated from the boundary
lines between the portion where the organic passivation film
is present and the portion where the organic passivation film
is not present.

15. A method of fabricating a liquid crystal display com-
prising: an active area where data lines and gate lines cross
each other and pixels are arranged in a matrix type; and a pad
area where a drive IC and an FPC are bonded to supply signals
to the active area,
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the method comprising:

forming a gate metal on a substrate in an active area and a
pad area and patterning the same to form gate metal
patterns in the active area and the pad area;

forming a gate insulating film in the active area and the pad
area so as to cover the gate metal patterns in the active
area and the pad area, forming a semiconductor layer
over the gate insulating film, and patterning the same to
form semiconductor patterns on the gate insulating film;

forming a source-drain metal in the active area and the pad
area so as to cover the semiconductor patterns and pat-
terning the same to form source-drain metal patterns in
the active area and the pad area;

forming a buffer passivation film in the active area and the
pad area so as to cover the source-drain metal patterns in
the active area and the pad area, forming an organic
passivation film over the buffer passivation film, and
patterning the same to remove the organic passivation
film from part of the pad area and leave the organic
passivation film in the remaining pad area and the active
area;

forming a transparent electrode material in the active area
and the pad area and patterning the same to form first
transparent electrode patterns in the active area and the
pad area;

forming an upper passivation film in the active area and the
pad area so as to cover the first transparent electrode
patterns in the active area and the pad area and patterning
the same; and

forming a transparent electrode material in the active area
and the pad area and patterning the same to form second
transparent electrode patterns in the active area and the
pad area,

the pad area comprising:

a first pad area where first pads connected to the data lines
and bonded to output terminals of the drive IC are
formed;

a second pad area where second pads bonded to input
terminals of the drive IC are bonded; and

a third pad area where third pads bonded to output termi-
nals of the FPC are formed,

where the second pads and the third pads are connected
through wires,

the organic passivation film is completely removed from
the first pad area, second pad area, and third pad area,
and

the remaining pad area, excluding the first pad area, second
pad area, and third pad area, and the active area are
covered with the organic passivation film.

16. The method of claim 15, wherein, in the removing and
leaving of the organic passivation film, the organic passiva-
tion film and the underlying buffer passivation film are
removed from the first pad area, second pad area, and third
pad area, and the organic passivation film and the buffer
passivation film remain in the remaining pad area and the
active area, and

source electrodes of thin film transistors are exposed via
first contact holes penetrating the organic passivation
film and the buffer passivation film in the active area, and
the source-drain metal patterns are exposed in the sec-
ond and third pad areas.

17. The method of claim 16, wherein, in the forming of the

first transparent electrode patterns, the first transparent elec-
trode patterns formed in the active area comprise pixel elec-
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trodes that are brought into contact with the source electrodes
of the thin film transistors via the first contact holes, and

the first transparent electrode patterns formed in the pad
area comprise transparent electrode patterns covering
the source drain metal patterns in the second and third
pad areas.

18. The method of claim 17, wherein, in the forming and
patterning of the upper passivation film, second contact holes
penetrating the upper passivation film and exposing the trans-
parent electrode patterns in the second and third pad areas and
third contact holes penetrating the upper passivation film and
the gate insulating film and exposing the gate metal patterns
in the second and third pad areas are formed, and holes are
formed in the upper passivation film along the boundary lines
between the portion where the organic passivation film is
present and the portion where the organic passivation film is
notpresent, to expose layers under the upper passivation film.
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19. The method of claim 18, wherein, in the forming of the
second transparent electrode patterns, the second transparent
electrode patterns formed in the active area comprise com-
mon electrodes to which a common voltage is supplied, the
second transparent electrode patterns formed in the pad area
comprise transparent electrode patterns that are brought into
contact with the first transparent electrode patterns via the
second contact holes in the second and third pad areas and
brought into contact with the gate metal patterns via the third
contact holes, and the second transparent electrode patterns
formed in the pad area are separated from the boundary lines
between the portion where the organic passivation film is
present and the portion where the organic passivation film is
not present.

20. The method of claim 19, wherein the organic passiva-
tion film is thicker than the gate insulating film, the buffer
passivation film, and the upper passivation film.
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