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One or more embodiments provide a liquid crystal display

Correspondence Address: (LCD) including a thin-film transistor (TFT) with improved
Haynes and Boone, LLP performance and a method of fabricating the L.CD. In one
IP Section embodiment, the LCD includes a gate electrode which is
2323 Victory Avenue, SUITE 700 formed on an insulating substrate; an active layer which is
Dallas, TX 75219 (US) formed on the gate electrode; an organic layer which is
formed on the active layer and includes a first hole that
(21) Appl. No.: 12/188,934 exposes a source region and a second hole that exposes a drain
region; a source electrode which fills the first hole; and a drain
(22) Filed: Aug, 8, 2008 electrode which fills the second hole.
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LIQUID CRYSTAL DISPLAY AND METHOD
OF FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and benefit from
Korean Patent Application No. 10-2008-0001784 filed on
Jan. 7, 2008 in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference in its
entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] Embodiments of the present invention generally

relate to a liquid crystal display (LCD) and a method of
fabricating the LCD, and, more particularly, to an LCD
including a thin-film transistor (TFT) with improved perfor-
mance and a method of fabricating the LCD.

[0004] 2. Description of the Related Art

[0005] A liquid crystal display (LCD) includes a first sub-
strate on which pixel electrodes are disposed, a second sub-
strate on which common electrodes are disposed and a liquid
crystal molecule layer having anisotropic dielectric proper-
ties which is interposed between the first and second sub-
strates. An LCD generates an electric field between pixel
electrodes and common electrodes, and adjusts the intensity
of the electric field, thereby altering the arrangement of liquid
crystal molecules in a liquid crystal molecule layer. In this
manner, an LCD can control the amount of light transmitted
through a liquid crystal molecule layer and can thus display a
desired image. Thin-film transistors (TFTs) have been widely
used as switching devices for LCDs.

[0006] A TFT includes a gate electrode, a drain electrode, a
source electrode and an active layer. When a voltage having a
predetermined magnitude or more is applied to the gate elec-
trode, a current is applied to the active layer, and thus, a
current flows between the drain electrode and the source
electrode. The active layer may include amorphous silicon
(a-Si) or polysilicon (p-Si).

[0007] However, as the size and resolution of LCDs has
increased, the demand has steadily grown for LCDs including
TFTs with improved performance, i.e., TFTs which can
reduce the resistance of interconnection layers and can oper-
ate reliably even when the load of LCDs increases.

SUMMARY

[0008] Embodiments of the present invention provide a
liquid crystal display (LCD) having a thin-film transistor
(TFT) with improved performance. Embodiments of the
present invention also provide a method of fabricating an
LCD having a TFT with improved performance.

[0009] However, the present invention according to one or
more embodiments is not restricted to the ones set forth
herein. The present invention according to one or more
embodiments will become apparent to one of ordinary skill in
the art to which the present invention pertains by referencing
the detailed description of the embodiments of the present
invention given below.

[0010] According to an aspect of an embodiment of the
present invention, there is provided an LCD including a gate
electrode which is formed on an insulating substrate; an
active layer which is formed on the gate electrode; an organic
layer which is formed on the active layer and includes a first
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hole that exposes a source region and a second hole that
exposes a drain region; a source electrode which fills the first
hole; and a drain electrode which fills the second hole.
[0011] According to another aspect of an embodiment of
the present invention, there is provided a method of fabricat-
ing an LCD, the method including forming a gate electrode on
an insulating substrate; forming an active layer on the gate
electrode; forming an organic layer on the active layer, the
organic layer including a first hole that exposes a source
region and a second hole that exposes a drain region; and
forming a source electrode and a drain electrode, the source
electrode filling the first hole and the drain electrode filling
the second hole.

[0012] According to another aspect of an embodiment of
the present invention, there is provided an LCD including a
gate electrode which is formed on an insulating substrate; an
active layer which is formed on the gate electrode; a first
buffer layer and a second buffer layer which are formed onthe
active layer and are spaced apart from each other; and a source
electrode and a drain electrode which are formed on the first
buffer layer and the second buffer layer, respectively, wherein
the active layer is formed by an oxide semiconductor includ-
ing one or more selected from the group consisting of Zn, In,
Gaand Sn and the first buffer layer and the second buffer layer
include indium zinc oxide (IZO) or indium tin oxide (ITO).

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other features and advantages of the
embodiments of the present invention will become apparent
by describing in detail the embodiments thereof with refer-
ence to the attached drawings in which:

[0014] FIGS. 1 through 12 illustrate cross-sectional views
of a method of fabricating a liquid crystal display (LCD)
according to an embodiment of the present invention;
[0015] FIGS. 13 through 15 illustrate cross-sectional views
of a method of fabricating an LCD according to another
embodiment of the present invention;

[0016] FIGS. 16 through 19 illustrate cross-sectional views
of a method of fabricating an LCD according to another
embodiment of the present invention; and

[0017] FIGS. 20 through 22 illustrate cross-sectional views
of a method of fabricating an LCD according to another
embodiment of the present invention.

DETAILED DESCRIPTION

[0018] Embodiments of the present invention will now be
described more fully with reference to the accompanying
drawings, in which exemplary embodiments of the invention
are shown. The invention may, however, be embodied in
many different forms and should not be construed as being
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the concept of
the invention to those skilled in the art. Like numbers refer to
like elements throughout. As used herein the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0019] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
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another element, component, region, layer or section. Thus, a
first element, component, region, layer or section discussed
below could be termed a second element, component, region,
layer or section without departing from the teachings of the
present invention.

[0020] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a,” “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0021] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0022] Furthermore, relative terms such as “below,”
“beneath,” or “lower,” “above,” and “upper” may be used
herein to describe one element’s relationship to another ele-
ment as illustrated in the accompanying drawings. It will be
understood that relative terms are intended to encompass
different orientations of the device in addition to the orienta-
tion depicted in the accompanying drawings. For example, if
the device in the accompanying drawings is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. Similarly, if the device in one of the figures is turned
over, elements described as “below” or “beneath” other ele-
ments would then be oriented “above” the other elements.
Therefore, the exemplary terms “below” and “beneath” can,
therefore, encompass both an orientation of above and below.
[0023] Embodiments of the present invention will herein-
after be described in detail with reference to the accompany-
ing drawings. In the drawings, a thin-film transistor region
TFT in which a TFT is formed, a storage capacitor region in
which a storage capacitor is formed, and a gate pad region in
which a gate pad is formed, are illustrated all together.
[0024] An LCD according to an embodiment of the present
invention and a method of fabricating an LCD according to an
embodiment of the present invention will hereinafter be
described in detail with reference to FIGS. 1 through 12.
FIGS. 1 through 12 illustrate cross-sectional views of a
method of fabricating an LCD according to an embodiment of
the present invention.

[0025] Referring to FIG. 1, a gate electrode 122, a storage
electrode 124 and a gate pad 126 are formed on an insulating
substrate 110. Thereafter, a dielectric layer 130 is formed on
the insulating substrate 110. The insulating substrate 110 may
include transparent glass or plastic.

[0026] The gate electrode 122, the storage electrode 124
and the gate pad 126 may be formed by depositing a metal
layer on the insulating substrate 110 and patterning the metal
layer. Specifically, the metal layer may be formed on the
insulating substrate 110 using a physical vapor deposition
(PVD) method. The metal layer may be a single layer or a
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double layer including copper (Cu), molybdenum (Mo), alu-
minum (Al), silver (Ag), titanium (Ti), niobium (Nb), tung-
sten (W), chromium (Cr), tantalum (Ta) or an alloy thereof.
For example, the metal layer may be a single layer including
Ag, Cu, or Mo.

[0027] Thereafter, a photolithography operation may be
performed using a first mask (not shown). That is, photoresist
is applied on the metal layer, and exposure and development
operations may be performed on the photoresist. Then, the
metal layer may be partially etched, thereby completing the
formation of the gate electrode 122, the storage electrode 124
and the gate pad 126.

[0028] Thereafter, the dielectric layer 130 is formed on the
insulating substrate 110 on which the gate electrode 122, the
storage electrode 124 and the gate pad 126 are formed. The
dielectric layer 130 may include silicon oxide, silicon nitride,
silicon oxynitride or a combination thereof. The dielectric
layer 130 may be formed using a chemical vapor deposition
(CVD) method.

[0029] Thereafter, referring to FIG. 2, an active layer 140 is
formed onthe gate electrode 122. The active layer 140 may be
formed by depositing an oxide semiconductor layer and pat-
terning the oxide semiconductor layer. The oxide semicon-
ductor layer may include an oxide semiconductor containing
one or more selected from the group consisting of zinc (Zn),
indium (In), gallium (Ga), and stannum (Sn).

[0030] Thereafter, a photolithography operation may be
performed using a second mask (not shown). That is, photo-
resist is applied on the oxide semiconductor layer, and expo-
sure and development operations are performed on the pho-
toresist. Thereafter, the oxide semiconductor layer s partially
etched, thereby completing the formation of the active layer
140.

[0031] Theoxide semiconductor layer may be etched using
a dry etching method or a wet etching method. Specifically,
the oxide semiconductor layer may be etched using a dry
etching method by using trifloromethane CHF,, methane
CF,, a mixed gas of CHF, and either argon (Ar) or helium
(He) or a mixed gas of CF, and either Ar or He as an etching
gas. Alternatively, the oxide semiconductor layer may be
etched using a wet etching method by using a diluted hydrof-
luoric acid (HF) solution, a phosphoric acid solution, a nitric
acid solution, an acetic acid solution, a sulfuric acid solution
or a hydrochloric acid solution.

[0032] Thereafter, referring to FIG. 3, an organic layer 150
having photosensitivity is formed, and a photolithography
operation is performed on the organic layer 150 using a third
mask 160 having a plurality of slits.

[0033] Theorganic layer 150 may include a material having
excellent planarization properties. The organic layer 150 may
have negative photosensitivity which makes it possible to
precisely pattern the organic layer 150.

[0034] Thereafter, in order to form organic layer patterns
having different thicknesses, exposure and development
operations may be performed on the organic layer 150 using
the third mask 160. The third mask 160 includes transparent
regions 164, shield regions 162 and a semi-transmissive
region 166 in which the slits of the third mask 160 are formed.
Since the third mask 160 has a plurality of slits, it is possible
to vary the thickness of the organic layer 150 from one portion
to another by using the third mask 160.
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[0035] Alternatively, a photolithography operation may be
performed on the organic layer 150 using a third mask having
a semi-transparent portion, i.e., a halftone mask, instead of
using the third mask 160.

[0036] Thereafter, referring to FIG. 4, a first hole 152, a
second hole 154, a gate pad hole 156 and a storage capacitor
hole 158 are formed in the organic layer 150. The first hole
152 exposes a source region, and the second hole 154 exposes
a drain region. The gate pad hole 156 is formed in a gate pad
region “Gate Pad,” and the storage capacitor hole 158 is
formed in a storage capacitor region “Cst.”

[0037] Specifically, a patterning operation is performed
using as a patterning mask the organic layer 150 resulting
from the photolithography operation described above with
reference to FIG. 3. The patterning operation may be per-
formed using a 0.4% tetramethyl ammonium hydroxide
(TMAH) solution as an etchant. In this case, it is possible to
reduce damage to the active layer 140, which comprises an
oxide semiconductor including one or more selected from the
group consisting of of Zn, In, Ga, and Sn.

[0038] Thereafter, referring to FIG. 5, a seed layer 170 is
formed on the organic layer 150 and in the first hole 152, the
second hole 154, the gate pad hole 156 and the storage capaci-
tor hole 158, respectively. The seed layer 170 may include
Mo, which is a catalyst metal. The seed layer 170 and a
catalyst metal will be described later in further detail.

[0039] Thereafter, referring to FIG. 6, a chemical mechani-
cal polishing (CMP) operation 180 is performed such that the
seed layer 170 may only remain in the first and second holes
152 and 154, the storage capacitor hole 158 and the gate pad
hole 156.

[0040] As aresult of the CMP operation 180, no seed layer
remains on the top surface of the organic layer 150, as illus-
trated in FIG. 7. That is, referring to F1G. 7, the seed layer 170
only remains in the first and second holes 152 and 154, the
storage capacitor hole 158 and the gate pad hole 156.

[0041] Thereafter, referring to FIG. 8, the first and second
holes 152 and 154, the storage capacitor hole 158 and the gate
pad hole 156 are filled with a conductive material 190 using
an electroless plating (FLP) method. The conductive material
190 that fills the first hole 152 becomes asource electrode 192
of FIG. 12, and the conductive material 190 that fills the
second hole 154 becomes a drain electrode 194 of FIG. 12.

[0042] ELP isatype of plating method involving the use of
a catalyst metal and an aqueous solution, which contains
metal ions and a reducing agent, without the need to apply
electric energy. The conductive material 190 originates from
metal ions in an aqueous solution containing metal ions and a
reducing agent. Specifically, the seed layer 170 is formed of a
catalyst metal in the first hole 152, the second hole 154, the
gate pad hole 156 and the storage capacitor hole 158, and an
aqueous solution containing metal ions and a reducing agent
that is applied to the seed layer 170. Then, the reducing agent
in the aqueous solution supplies electrons to the metal ions in
the aqueous solution so that the metal ions may be reduced
into metal molecules, and may then be extracted from the
bottom surfaces of the first hole 152, the second hole 154, the
gate pad hole 156 and the storage capacitor hole 158. If the
seed layer 170 includes, for example, Mo, the conductive
material 190 may include a metal such as Cu.

[0043] By using ELP, it is possible to densely fill the first
hole 152, the second hole 154, the gate pad hole 156 and the
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storage capacitor hole 158 with the conductive material 190
and to form source and drain electrodes 192 and 194 having a
thickness of 1 um or more.

[0044] Thereafter, referring to FIG. 9, a CMP operation is
performed on the organic layer 150 so that the organic layer
150 may be planarized, and so that the source electrodes 192
(shown in FIG. 12) and the drain electrodes 194 whose sur-
faces may have been irregular due to ELP may be planarized
along with the organic layer 150.

[0045] Thereafter, referring to FIG. 10, a photolithography
operation may be performed using a fourth mask (not shown).
That is, photoresist PR is applied on the organic layer 150,
and exposure and development operations are performed on
the photoresist PR. Specifically, the photoresist PR may be
deposited on the entire surface of the insulating substrate 110,
except for the conductive material 190 on the gate pad 126.
[0046] Thereafter, referring to FIG. 11, the conductive
material 190 and a portion of the dielectric layer 130 that are
not covered with the photoresist PR are removed. Specifi-
cally, the conductive material 190 on the gate pad 126 is
etched. During the etching of the conductive material 190 on
the gate pad 126, the seed layer 170 may also be etched.
[0047] During the etching of the conductive material 190
on the gate pad 126, an etchant containing phosphoric acid,
nitric acid, acetic acid, hydrochloric acid, or sulfuric acid may
be used to etch the conductive material 190 on the gate pad
126 if, according to an embodiment, the corresponding con-
ductive material 190 includes Ag or Cu. Alternatively, an
aluminum (Al) etchant may be used to etch the conductive
material 190 on the gate pad 126 if, according to another
embodiment, the corresponding conductive material 190
includes Mo or Al.

[0048] Thereafter, a portion of the dielectric layer 130 on
the gate pad 126 is etched. The dielectric layer 130 may be
etched using a dry etching method. For example, the dielec-
tric layer 130 may be etched using a dry etching method and
using a chlorine (Cl,)— and oxygen (O,)-based gas or a
sulfur hexafluoride (SF6)- and O,-based gas as an etching
gas.

[0049] Thereafter, referring to FIG. 12, a conductive layer
(not shown) for forming a pixel electrode is deposited and
patterned, thereby forming a data pad 204, a pixel electrode
200 and an auxiliary gate pad 202. The data pad 204 is
connected to the source electrode 192. The pixel electrode
200 is disposed on a level with the data pad 204 and is
connected to the drain electrode 194.

[0050] The conductive layer for forming a pixel electrode
may include a transparent conductive layer having an amor-
phous or partially amorphous structure. For example, the
conductive layer for forming a pixel electrode may include
amorphous-indium tin oxide (a-ITQ), amorphous-indium
zine oxide (a-1ZO) or ITO obtained by deposition performed
at a temperature of 200° C. or lower.

[0051] Thereafter, a photolithography operation is per-
formed using a fifth mask (not shown). That is, photoresist is
applied on the conductive layer for forming a pixel electrode,
and exposure and development operations are performed on
the photoresist. Thereafter, the conductive layer for forming a
pixel electrode is partially etched, thereby completing the
formation of the data pad 204, the pixel electrode 200 and the
auxiliary gate pad 202.

[0052] The pixel electrode 200 may be connected to the
conductive material 190 in the storage capacitor Cst. The
pixel electrode 200, which is connected to the conductive
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material 190 in the storage capacitor region Cst, and the
storage electrode 124 may constitute a storage capacitor hav-
ing the dielectric layer 130 and the organic layer 150 as
dielectric materials.

[0053] Theauxiliary gate pad 202 is formed on the gate pad
126 on a level with the data pad 204 and is connected to the
gate pad 126. A gate signal may be applied to the auxiliary
gate pad 202. Then, the gate signal is transmitted to the gate
electrode 122 through the gate pad 126 and a gate line (not
shown).

[0054] The embodiments of FIGS. 1 through 12 may have
the following advantages.

[0055] First, in the embodiments of FIGS. 1 through 12, the
drain electrode 194 and the source electrode 192 are formed
of a conductive material by using an ELP method. Therefore,
it is possible to form source and drain electrodes having a
thickness of 1 um or more, and it is possible to increase the
thickness of interconnection layers connected to the source
and drain electrodes. Thus it is possible to reduce the resis-
tance of interconnection layers of an LCD.

[0056] Second, in the embodiments of FIGS. 1 through 12,
the active layer 140 comprises an oxide semiconductor
including one or more selected from the group consisting of
Zn, In, Ga, and Sn. Thus, it is possible to improve the perfor-
mance of a TFT and thereby to enable a TFT to operate
reliably even when the load of an LCD increases. Specifically,
it is possible to improve the field effect mobility of the active
layer 140 and provide a TFT having excellent switching prop-
erties such as an “on/off” current ratio of 10°-107.

[0057] In the embodiments of FIGS. 1 through 12, the
active layer 140 includes an oxide semiconductor including
one or more selected from the group consisting of Zn, In, Ga
and Sn. Examples of the oxide semiconductor include ZnO,
InGaZnO,, Zn—In—O, and Zn—Sn—O, which can provide
10-100 times greater field effect mobility than hydrogenated
amorphous silicon (a-Si:H). For example, an oxide semicon-
ductor mixed with In,0;, Ga,0;, or ZnO having an amor-
phous structure can provide 20 times greater field effect
mobility than dehydrogenated amorphous silicon (a-Si).
ZnQ, in particular, can provide a field effect mobility of up to
200 c¢m?/V-s, which is comparable to that of polysilicon
(p-Si).

[0058] Thereafter, according to one or more embodiments
of FIGS. 1 through 12, it is possible to improve the uniformity
ofthe properties of TFTs, compared to a TFT having an active
layer formed of p-Si. Specifically, the active layer 140 may be
formed of p-Si by depositing a-Si using a CVD method,
performing dehydrogenation, performing laser crystalliza-
tion using, for example, a laser annealing method, and
implanting impurity ions such as boron (B). However, it is
difficult to uniformly form the active layer 140 of p-Si on the
insulating substrate 110. If the active layer 140 is not uni-
formly formed on the insulating substrate 110, TFTs may
have different properties.

[0059] In the embodiments of FIGS. 1 through 12, the
active layer 140 comprises an oxide semiconductor including
one or more selected from the group consisting of Zn, In, Ga,
and Sn, and the oxide semiconductor has an amorphous struc-
ture. Thus, it is possible to improve the uniformity of the
active layer 140, and thereby to improve the uniformity of the
properties of TFTs.

[0060] An LCD according to another embodiment of the
present invention and a method of fabricating an LCD accord-
ing to another embodiment of the present invention will here-
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inafter be described in detail with reference to FIGS. 1, 2, 5
through 11 and 13 through 15.

[0061] FIGS. 13 through 15 illustrate cross-sectional views
for explaining a method of fabricating an LCD according to
another embodiment of the present invention. In FIGS. 1
through 15, like reference numerals indicate like elements,
and thus, detailed descriptions thereof will be skipped. For
convenience, the embodiment of FIGS. 13 through 15 will
hereinafter be described, mainly focusing on the differences
with respect to the embodiment of FIGS. 1 through 12.
[0062] Referring to FIG. 1, a gate electrode 122, a storage
electrode 124 and a gate pad 126 are formed on an insulating
substrate 110, and then a dielectric layer 130 is formed on the
insulating substrate 110.

[0063] Thereafter, referring to FIG. 2, an active layer 140 is
formed on the gate electrode 122. Specifically, the active
layer 140 may be formed by depositing an oxide semicon-
ductor layer and patterning the oxide semiconductor layer.
[0064] Thereafter, referring to FIG. 13, an organic layer
150 having photosensitivity is formed, and a photolithogra-
phy operation is performed on the organic layer 150 using a
third mask 260. The third mask 260 in this embodiment,
unlike the third mask 160 illustrated in the embodiment of
FIG. 3, only includes shield units 262 and transmissive units
264, but does not include slits or semi-transmissive units.
[0065] Thereafter, referring to FIG. 14, a first hole 152, a
second hole 154, a gate pad hole 156, and a storage capacitor
hole 158 are formed in the organic layer 150. The first hole
152 exposes a source region. The second hole 154 exposes a
drain region. The gate pad hole 156 is formed in a gate pad
region “Gate Pad.” The storage capacitor hole 158 is formed
in a storage capacitor region “Cst.” In the embodiment of
FIGS. 13 through 15, unlike in the embodiment of FIGS. 1
through 12, the storage capacitor hole 158 is formed through
the organic layer 150 so that the dielectric layer 130 may be
exposed through the storage capacitor hole 158.

[0066] Thereafter, referring to FIG. 5, a seed layer 170 is
formed on the organic layer 150 and in the first hole 152, the
second hole 154, the gate pad hole 156 and the storage capaci-
tor hole 158, respectively.

[0067] Thereafter, referring to FIG. 6, a chemical mechani-
cal polishing (CMP) operation 180 is performed such that the
seed layer 170 may only remain in the first and second holes
152 and 154, the storage capacitor hole 158 and the gate pad
hole 156.

[0068] As aresult of the CMP operation 180, no seed layer
remains on the top surface of the organic layer 150, as illus-
trated in FIG. 7.

[0069] Thereafter, referring to FIG. 8. the first and second
holes 152 and 154, the storage capacitor hole 158 and the gate
pad hole 156 are filled with a conductive material 190 using
an ELP method.

[0070] Thereafter, referring to FIG. 9, a CMP operation is
performed on the organic layer 150 so that the organic layer
150 may be planarized.

[0071] Thereafter, referring to FIG. 10, a photolithography
operation is performed using a fourth mask (not shown).
[0072] Thereafter, referring to FIG. 11, a conductive mate-
rial 190 and a portion of the dielectric layer 130 that are not
covered with photoresist PR are removed.

[0073] Thereafter, referring to FIG. 15, a conductive layer
for forming a pixel electrode is deposited and patterned,
thereby forming a data pad 204, a pixel electrode 200 and an
auxiliary gate pad 202. The data pad 204 is connected to a
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source electrode 192. The pixel electrode 200 is disposed on
a level with the data pad 204 and is connected to a drain
electrode 194. The auxiliary gate pad 202 is connected to the
gate pad 126.

[0074] The embodiment of FIGS. 13 through 15 may have
the following advantages.

[0075] First, according to the embodiment of FIGS. 13
through 15, it is possible to reduce the resistance of intercon-
nection layers of an LCD.

[0076] Second, in the embodiment of FIGS. 13 through 15,
the active layer 140 may comprise an oxide semiconductor
including one or more selected from the group consisting of
Zn, In, Ga, and Sn. Thus, it is possible to improve the perfor-
mance of a TFT.

[0077] Third, in the embodiment of FIGS. 13 through 15,
only the dielectric layer 130 is interposed between the storage
electrode 124 and the pixel electrode 200, whereas in the
embodiment of FIGS. 1 through 12, the dielectric layer 130
and the organic layer 150 are both interposed between the
storage electrode 124 and the pixel electrode 200. Thus, in the
embodiment of FIGS. 13 through 15, only the dielectric layer
130 serves as a dielectric material that generates storage
capacitance between the storage electrode 124 and the pixel
electrode 200. Accordingly, it is possible to further increase
the storage capacitance relative to the embodiment of FIGS. 1
through 12. Therefore, the embodiment of FIGS. 13 through
15 may be suitable for use in LCDs that require a high voltage
holding ratio (VHR).

[0078] An LCD according to another embodiment of the
present invention and a method of fabricating an LCD accord-
ing to another embodiment of the present invention will here-
inafter be described in detail with reference to FIGS. 1
through 4 and 16 through 19.

[0079] FIGS.16through 19 illustrate cross-sectional views
for explaining a method of fabricating an LCD according to
another embodiment of the present invention. In FIGS. 1
through 19, like reference numerals indicate like elements,
and thus, detailed descriptions thereof will be skipped. For
convenience, the embodiment of FIGS. 16 through 19 will
hereinafter be described, mainly focusing on the differences
with respect to the embodiment of FIGS. 1 through 12.
[0080] Referring to FIG. 1, a gate electrode 122, a storage
electrode 124 and a gate pad 126 are formed on an insulating
substrate 110, and then a dielectric layer 130 is formed on the
insulating substrate 110. Each of the gate electrode 122, the
storage electrode 124 and the gate pad 126 may include a
triple layer of IZ0/Ag/1Z0 or ITO/Ag/TTO.

[0081] Specifically, if each of the gate electrode 122, the
storage electrode 124 and the gate pad 126 includes a single
layer of silver (Ag), the gate electrode 122, the storage elec-
trode 124 and the gate pad 126 may have poor contact prop-
erties. In order to address this, each of the gate electrode 122,
the storage electrode 124 and the gate pad 126 may include an
170 or ITO layer which is formed on the insulating substrate
110 and an Ag layer which is formed on the IZO or ITO layer.
In order to further improve the contact properties of the gate
electrode 122, the storage electrode 124 and the gate pad 126,
each of the gate electrode 122, the storage electrode 124 and
the gate pad 126 may also include another 17O or ITO layer
which may be formed on the Ag layer.

[0082] Thereafter, referring to FIG. 2, an active layer 140 is
formed on the gate electrode 122. Specifically, the active
layer 140 may be formed by depositing an oxide semicon-
ductor layer and patterning the oxide semiconductor layer.
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[0083] Thereafter, referring to FIG. 3, an organic layer 150
having photosensitivity is formed, and a photolithography
operation is performed on the organic layer 150 using a third
mask 160 having a plurality of slits.

[0084] Thereafter, referring to FIG. 4, a first hole 152, a
second hole 154, a gate pad hole 156 and a storage capacitor
hole 158 are formed in the organic layer 150. The first hole
152 exposes a source region, and the second hole 154 exposes
a drain region. The gate pad hole 156 is formed in a gate pad
region “Gate Pad,” and the storage capacitor hole 158 is
formed in a storage capacitor region “Cst.”

[0085] Thereafter, referring to FIG. 16, a conductive layer
210 for forming a buffer layer is formed, and a metal layer 220
is formed on the conductive layer 210.

[0086] The conductive layer 210 may include a transparent
conductive layer having an amorphous structure or a partially
amorphous structure. For example, the conductive layer 210
may include a-ITO, a-IZ0 or ITO obtained by deposition
performed at a temperature of 2001 or lower.

[0087] The metal layer 220 may be formed using a PVD
method. The metal layer 220 may include a single layer which
is formed of Cu, Mo, Al, Ag, Ti, Nb, W, Cr, Ta or an alloy
thereof. Specifically, the metal layer 220 may include Ag.
[0088] Thereafter, referring to FIG. 17, a photolithography
operation is performed using a fourth mask (not shown). That
is, photoresist PR is applied on the metal layer 220, and
exposure and development operations are performed on the
photoresist PR.

[0089] Thereafter, referring to FI1G. 18, a first buffer layer
212, a second buffer layer 214, a source electrode 222 and a
drain electrode 224 are formed. The first and second buffer
layers 212 and 214 are disposed on the active layer 140 and
are spaced apart from each other. The source electrode 222 is
disposed on the first buffer layer 212, and the drain electrode
224 is disposed on the second buffer layer 214. If the metal
layer 220 (shown in FIG. 17) includes Ag, the source and
drain electrodes 222 and 224 may also include Ag.

[0090] Specifically, portions of the conductive layer 210
and the metal layer 220 that are not covered with the photo-
resist PR may be etched using a wet etching method and using
an etchant that can etch both the conductive layer 210 and the
metal layer 220 at the same time.

[0091] The whole active layer 140 except for portions on
which the first and second buffer layers 212 and 214 are
formed is covered by the organic layer 150. Thus, the active
layer 140, which comprises an oxide semiconductor includ-
ing one or more selected from the group consisting of Zn, In,
Ga and Sn, may be protected by the organic layer 150 during
awet etching operation for forming the first buffer layer 212,
the second buffer layer 214, the source electrode 222 and the
drain electrode 224.

[0092] Thereafter, referring to FIG. 19, a conductive layer
(not shown) for forming a pixel electrode is deposited and
patterned, thereby forming a data pad 234, a pixel electrode
230 and an auxiliary gate pad 232. The data pad 234 is
connected to the source electrode 222. The pixel electrode
230 is disposed on a level with the data pad 234 and is
connected to the drain electrode 224. The auxiliary gate pad
232 is formed on the gate pad 126 on a level with the data pad
234 and is connected to the gate pad 126.

[0093] The embodiment of FIGS. 16 through 19 may have
the following advantages.

[0094] In the embodiment of FIGS. 16 through 19, the
source electrode 222 and the drain electrode 224 may include
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Ag.Ifeach ofthe source electrode 222 and the drain electrode
224 includes a single layer of Ag, the source electrode 222 and
the drain electrode 224 may have poor contact properties. In
the embodiment of FIGS. 16 through 19, in order to address
this, the first and second buffer layers 212 and 214 may be
formed of IZO or ITO having excellent contact properties.
Therefore, it is possible to provide excellent contact proper-
ties.

[0095] Ifthe active layer 140 includes a-Si, an ohmic con-
tact may not be formed between the active layer 140 and the
source electrode 222 or between the active layer 140 and the
drain electrode 224. This problem may be addressed by form-
ing the active layer 140 of an oxide semiconductor including
one or more selected from the group consisting of Zn, In, Ga
and Sn, as performed in the embodiment of FIGS. 16 through
19.

[0096] As described above in the embodiment of FIGS. 16
through 19, the drain electrode 224, the source electrode 222
and the interconnection layers connected to the drain elec-
trode 224 and the source electrode 222 may be formed of Ag
having a low resistance. Thus, it is possible to reduce the
resistance of the interconnection layers of an LCD.

[0097] Inaddition, in the embodiment of FIGS. 16 through
19, like in the embodiment of FIGS. 1 through 12, the active
layer 140 comprises an oxide semiconductor including one or
more selected from the group consisting of Zn, In, Ga and Sn.
Thus, it is possible to improve the performance of a TFT.
[0098] An LCD according to another embodiment of the
present invention and a method of fabricating an LCD accord-
ing to another embodiment of the present invention will here-
inafter be described in detail with reference to FIGS. 1,217,
18 and 20 through 22.

[0099] FIGS. 20 through 22 illustrate cross-sectional views
for explaining a method of fabricating an LCD according to
another embodiment of the present invention. In FIGS. 1
through 22, like reference numerals indicate like elements,
and thus, detailed descriptions thereof will be skipped. For
convenience, the embodiment of FIGS. 20 through 22 will
hereinafter be described, mainly focusing on the differences
with respect to the embodiment of FIGS. 16 through 19.
[0100] Referring to FIG. 1, a gate electrode 122, a storage
electrode 124 and a gate pad 126 are formed on an insulating
substrate 110, and then a dielectric layer 130 is formed on the
insulating substrate 110.

[0101] Thereafter, referring to FIG. 2, an active layer 140 is
formed on the gate electrode 122. Specifically, the active
layer 140 may be formed by depositing an oxide semicon-
ductor layer and patterning the oxide semiconductor layer.
[0102] Thereafter, referring to FIG. 20, an organic layer
150 having photosensitivity is formed, and a photolithogra-
phy operation is performed on the organic layer 150 using a
third mask 260. The third mask 260 in this embodiment,
unlike the third mask 160 illustrated in the embodiment of
FIG. 3, only includes shield units 262 and transmissive units
264, but does not include slits or semi-transmissive units.
[0103] Thereafter, referring to FIG. 21, a first hole, asecond
hole, a gate pad hole and a storage capacitor hole are formed
in the organic layer 150. The first hole exposes a source
region. The second hole exposes a drain region. The gate pad
hole is formed in a gate pad region “Gate Pad.” The storage
capacitor hole is formed in a storage capacitor region “Cst.” In
the embodiment of FIGS. 20 through 22, unlike in the
embodiment of FIGS. 1 through 12, the storage capacitor hole
is formed through the organic layer 150 so that the dielectric
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layer 130 can be exposed through the storage capacitor hole.
Thereatter, a conductive layer 210 for forming a buffer layer
is formed, and a metal layer 220 is formed.

[0104] Thereafter, referring to FIG. 17, a photolithography
operation is performed using a fourth mask (not shown). That
is, photoresist is applied on the insulating substrate 110, and
exposure and development operations are performed on the
photoresist.

[0105] Thereafter, referring to FI1G. 18, a first buffer layer
212, a second buffer layer 214, a source electrode 222 and a
drain electrode 224 are formed.

[0106] Thereafter, referring to FIG. 22, a conductive layer
(not shown) for forming a pixel electrode is deposited and
patterned, thereby forming a data pad 234, a pixel electrode
230 and an auxiliary gate pad 232. The data pad 234 is
connected to the source electrode 222. The pixel electrode
230 is disposed on a level with the data pad 234 and is
connected to the drain electrode 224. The auxiliary gate pad
232 is formed on the gate pad 126 on a level with the data pad
234 and is connected to the gate pad 126.

[0107] The embodiment of FIGS. 20 through 22 may have
the following advantages.

[0108] First, according to the embodiment of FIGS. 20
through 22, it is possible to reduce the resistance of intercon-
nection layers of an LCD.

[0109] Second, in the embodiment of FIGS. 20 through 22,
the active layer 140 may comprise an oxide semiconductor
including one or more selected from the group consisting of
Zn, In, Ga, and Sn. Thus, it is possible to improve the perfor-
mance of a TFT.

[0110] Third, in the embodiment of FIGS. 20 through 22,
only the dielectric layer 130 is interposed between the storage
electrode 124 and the pixel electrode 230, whereas, in the
embodiment of FIGS. 16 through 19, the dielectric layer 130
and the organic layer 150 are both interposed between the
storage electrode 124 and the pixel electrode 230. Thus, inthe
embodiment of FIGS. 20 through 22, only the dielectric layer
130 serves as a dielectric material that generates storage
capacitance between the storage electrode 124 and the pixel
electrode 230. Accordingly, it is possible to further increase
storage capacitance in this embodiment than in the embodi-
ment of FIGS. 16 through 19. Therefore, the embodiment of
FIGS. 20 through 22 may be suitable for use in LCDs that
require a high voltage-holding ratio (VHR).

[0111] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope of
the present invention as defined by the following claims.

What is claimed is:

1. A liquid crystal display (LCD) comprising:

a gate electrode which is formed on an insulating substrate;

an active layer which is formed on the gate electrode;

an organic layer which is formed on the active layer and
includes a first hole that exposes a source region and a
second hole that exposes a drain region;

a source electrode which fills the first hole; and

a drain electrode which fills the second hole.

2. The LCD of claim 1, further comprising:

a data pad which is formed on the organic layer and is
connected to the source electrode; and

a pixel electrode which is formed on a level with the data
pad and is connected to the drain electrode.
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3. The LCD of claim 1, wherein the source electrode and
the drain electrode are formed by forming a seed layer in the
first and second holes, respectively, and filling the first and
second holes with a conductive material by performing elec-
troless plating.

4. The LCD of claim 3, wherein the seed layer includes
molybdenum (Mo) catalyst and the conductive material
includes copper (Cu).

5. The LCD of claim 1, wherein the organic layer has
negative photosensitivity and the first and second holes are
formed by performing patterning using the organic layer as a
patterning mask.

6. The LCD of claim 1, wherein the active layer is formed
by an oxide semiconductor including one or more selected
from the group consisting of zinc (Zn), indium (In), gallium
(Ga) and stannum (Sn).

7. The LCD of claim 1, wherein the source electrode and
the drain electrode have a thickness of 1 um or more.

8. A method of fabricating an LCD, the method compris-
ing:

forming a gate electrode on an insulating substrate;

forming an active layer on the gate electrode;
forming an organic layer on the active layer, the organic
layer including a first hole that exposes a source region
and a second hole that exposes a drain region; and

forming a source electrode and a drain electrode, the source
electrode filling the first hole and the drain electrode
filling the second hole.

9. The method of claim 8, further comprising:

forming a data pad and a pixel electrode on the organic

layer, after the forming the source electrode and the
drain electrode,

wherein the data pad is connected to the source electrode,

and wherein the pixel electrode is formed on a level with
the data pad and is connected to the drain electrode.

10. The method of claim 8, wherein the forming of the
source electrode and the drain electrode comprises forming a
seed layer in the first and second holes, respectively, and
filling the first and second holes with a conductive material by
performing electroless plating.

11. The method of claim 10, wherein the forming of the
seed layer in the first and second holes comprises forming the
seed layer on the organic layer and performing chemical
mechanical polishing (CMP) so that the seed layer may only
remain in the first and second holes.
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12. The method of claim 8, further comprising: planarizing
the source electrode, the drain electrode and the organic layer
by performing chemical mechanical polishing (CMP), after
the forming of the source electrode and the drain electrode.

13. The method of claim 8, wherein the organic layer has
negative photosensitivity and the method further comprises:
patterning the first and second holes using the organic layer as
a patterning mask, before the forming of the source electrode
and the drain electrode.

14. The method of claim 13, wherein the patterning the first
and second holes comprises performing patterning using a
0.4% tetramethyl ammonium hydroxide (TMAH) solution as
an etchant.

15. The method of claim 8, wherein the active layer is
formed by an oxide semiconductor including one or more
selected from the group consisting of Zn, In, Ga and Sn.

16. An LCD comprising:

a gate electrode which is formed on an insulating substrate;

an active layer which is formed on the gate electrode;

a first buffer layer and a second buffer layer which are
formed on the active layer and are spaced apart from
each other; and

a source electrode and a drain electrode which are formed
on the first buffer layer and the second buffer layer,
respectively,

wherein the active layer is formed by an oxide semicon-
ductor including one or more selected from the group
consisting of Zn, In, Ga and Sn, and the first buffer layer
and the second buffer layer include indium zinc oxide
(IZ0) or indium tin oxide (ITO).

17. The LCD of claim 16, wherein the source electrode and

the drain electrode include silver (Ag).

18. The LCD of claim 16, wherein the gate electrode com-
prises a triple layer including [ZO/Ag/170 or ITO/Ag/1TO.

19. The LCD of claim 16, further comprising:

aphotosensitive organic layer which is formed on the entire
surface of the active layer, except on the first buffer layer
and the second buffer layer.

20. The LCD of claim 19, further comprising:

a data pad which is formed on the photosensitive organic
layer and is connected to the source electrode; and

a pixel electrode which is formed on a level with the data
pad and is connected to the drain electrode,

wherein the data pad and the pixel electrode include 170 or
ITO.
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