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FIG. 8
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FIG. 10
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FLAT PANEL DISPLAY DEVICE AND
METHOD OF MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0053597, filed on
Jun. 7, 2010 in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1. Field

[0003] Embodiments of the present invention relate to a flat
panel display device and a method of manufacturing the
same.

[0004] 2. Description of the Related Art

[0005] In general, in flat panel display devices, an active
layer used to form a thin film transistor is extended to a
storage capacitor and thus is used as a lower electrode of the
storage capacitor.

[0006] In this case, static electricity may be charged
between an upper electrode and the lower electrode of the
storage capacitor due to a protrusion of polysilicon used to
form the active layer. Also, polysilicon used to form the active
layer has low conductivity so that an area of the lower elec-
trode of the active layer may increase in order to secure or
obtain a desired capacitance.

SUMMARY

[0007] Embodiments of the present invention provide a flat
panel display device with increased capacitance by arranging
a storage capacitor in parallel through a first storage electrode
located at a same level as a gate electrode, a second storage
electrode from which a common voltage line is extended, and
a third storage electrode from which a drain electrode is
extended, and a method of manufacturing the flat panel dis-
play device.

[0008] According to an aspect of an embodiment of the
present invention, a flat panel display device includes: a plu-
rality of pixel areas, each located at a crossing region of a gate
line, a data line, and a common voltage line; a thin film
transistor (TFT) located at a region where the gate line and the
data line cross each other, the TFT including a gate electrode,
a source electrode, and a drain electrode; and a storage
capacitor located at a region where the common voltage line
and the drain electrode cross each other, the storage capacitor
including a first storage electrode, a second storage electrode,
and a third storage electrode.

[0009] The first storage electrode may be located at a same
level as the gate electrode, the second storage electrode may
extend from the common voltage line and partially overlap
the first storage electrode, and the third storage electrode may
extend from the drain electrode and overlap the first storage
electrode and the second storage electrode.

[0010] The TFT may further include: an active layer
located on a substrate; an insulating layer located on the
active layer; and a plurality of interlayer adjusting layers
located on the gate electrode, wherein the gate electrode is
located on the insulating layer, wherein the source electrode is
integrally formed with the data line, and the source electrode
contacts the active layer through the interlayer adjusting lay-
ers and the insulating layer, and wherein the third storage
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electrode contacts the active layer through the interlayer
adjusting layers and the insulating layer.

[0011] The storage capacitor may further include: an insu-
lating layer located on a substrate; a first interlayer adjusting
layer located on the first storage electrode; and a second
interlayer adjusting layer located on the second storage elec-
trode, wherein the first storage electrode is located on the
insulating layer, wherein the second storage electrode is
located on the first interlayer adjusting layer and extends from
the common voltage line, and wherein the third storage elec-
trode is located on the second interlayer adjusting layer, con-
tacts the first storage electrode through the first interlayer
adjusting layer and the second interlayer adjusting layer, and
extends from the drain electrode.

[0012] The second storage electrode includes a plurality of
second storage electrodes.

[0013] The device may further include: a protection layer
located on the third storage electrode; and a pixel electrode
located on the protection layer and contacting the third stor-
age electrode by penetrating the protection layer.

[0014] The device may further include: a first contact hole
to expose the first storage electrode through the first interlayer
adjusting layer and the second interlayer adjusting layer at a
region where the second storage electrode is not located; and
a second contact hole to expose the third storage electrode
through the protection layer at a region where the first storage
electrode or the third storage electrode is located.

[0015] The first contact hole and the second contact hole
may overlap each other.

[0016] The first interlayer adjusting layer and the second
interlayer adjusting layer may include at least one selected
from the group consisting of silicon nitride and silicon oxide.
[0017] The second interlayer adjusting layer may include a
material having higher permittivity than that of the first inter-
layer adjusting layer.

[0018] The second interlayer adjusting layer may include
silicon nitride.
[0019] The second storage electrode may include a metal or

indium tin oxide (ITO).

[0020] The flat panel display device may be a liquid crystal
display device.
[0021] According to an aspect of another embodiment of

the present invention, a method of manufacturing a flat panel
display device includes: preparing a substrate on which pixel
areas are defined, the pixel areas including a thin film tran-
sistor (TFT) area and a storage capacitor area; forming an
active layer on the TFT area of the substrate; forming a gate
line extending in a first direction on the substrate, a gate
electrode located in the TFT area, and a first storage electrode
in the storage capacitor area; forming a common voltage line
in a direction parallel to the gate line along with a second
storage electrode in the storage capacitor area extending from
the common voltage line; forming a data line and a source
electrode in a second direction to cross with the gate line; and
forming a drain electrode in the TFT area along with a third
storage electrode in the storage capacitor area extending from
the drain electrode.

[0022] The method may further include: forming a first
interlayer adjusting layer covering the first storage electrode;
forming a second interlayer adjusting layer covering the sec-
ond storage electrode; forming a first contact hole to expose
the first storage electrode through the first interlayer adjusting
layer and the second interlayer adjusting layer at a region
where the second storage electrode is not located.
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[0023] The method may further include: forming a protec-
tion layer to cover the third storage electrode; and forming a
second contact hole to expose the third storage electrode
through the protection layer at a region where the first storage
electrode or the third storage electrode is located.

[0024] The first contact hole and the second contact hole
may overlap each other.

[0025] The first interlayer adjusting layer and the second
interlayer adjusting layer may include at least one selected
from the group consisting of silicon nitride and silicon oxide.
[0026] The second interlayer adjusting layer may include a
material having higher permittivity than that of the first inter-
layer adjusting layer.

[0027] The second interlayer adjusting layer may include
silicon nitride.
[0028] The second storage electrode may include a metal or

indium tin oxide (ITO).
[0029] The flat panel display device may be a liquid crystal
display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and other features and aspects of the
present invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings in which:

[0031] FIG.1isaplanview schematically illustrating a flat
panel display device according to an embodiment of the
present invention;

[0032] FIG. 2 is a cross-sectional view taken along a line
II-11 of FIG. 1;
[0033] FIG. 3 is a circuit diagram of a pixel of the flat panel

display device of FIGS. 1 and 2 according to an embodiment
of the present invention;

[0034] FIGS. 4 through 11 are cross-sectional views illus-
trating a method of manufacturing a flat panel display device,
according to an embodiment of the present invention; and
[0035] FIGS. 12 through 14 are cross-sectional views illus-
trating flat panel display devices according to embodiments
of the present invention.

DETAILED DESCRIPTION

[0036] While exemplary embodiments are capable of vari-
ous modifications and alternative forms, embodiments
thereof are shown by way of exemplary in the drawings and
will herein be described in detail. It should be understood,
however, that there is no intent to limit exemplary embodi-
ments to the particular forms disclosed, but on the contrary,
exemplary embodiments are to cover all modifications,
equivalents, and alternatives falling within the scope of the
invention. In the description, the detailed descriptions of
well-known technologies and structures may be omitted so as
not to hinder the understanding of the present invention.
[0037] It will be understood that, although the terms first,
second, third, etc., may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another element.

[0038] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of exemplary embodiments. As used herein, the
singular forms are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “comprises,” “comprising,”
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“includes,” and/or “including,” when used herein, 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.
[0039] Hereinafter, embodiments of the present invention
will be described more fully with reference to the accompa-
nying drawings.

[0040] FIG.11isa plan view schematically illustrating a flat
panel display device according to an embodiment of the
present invention.

[0041] The flat panel display device according to embodi-
ments of the present invention may be an organic light-emit-
ting display apparatus or a liquid crystal display apparatus.
Hereinafter, it will be assumed that the flat panel display
device is a liquid crystal display apparatus.

[0042] Referring to FIG. 1, the flat panel display device
includes a gate line 110, a data line 140, and a common
voltage line 120, wherein the gate line 110, the data line 140,
and the common voltage line 120 cross each other and define
pixel areas. Each of the pixel areas may include a thin film
transistor (TFT) area and a storage capacitor (STG) area.
[0043] Inone embodiment, the TFT is formed (or located)
where the gate line 110 and the data line 140 cross each other
and includes a gate electrode 111, a source electrode 141, and
adrain electrode 131. The common voltage line 120 is spaced
apart from and parallel with the gate line 110. The STG is
located (or formed) where the common voltage line 120 and
the extended drain electrode 131 cross each other and
includes a first storage electrode 112, a second storage elec-
trode 121, and a third storage electrode 132.

[0044] The TFT includes the gate electrode 111, the source
electrode 141, and the drain electrode 131, wherein the gate
electrode 111 extends in a second direction from the gate line
110 arranged in a first direction, the source electrode 141 is a
part of the data line 140 arranged in the second direction, and
the drain electrode 131 is spaced apart from the source elec-
trode 141 by an interval (e.g., a predetermined interval). The
gate electrode 111, the source electrode 141, and the drain
electrode 131 are located on an active layer 105. The source
electrode 141 and the drain electrode 131 are spaced apart
from the gate electrode 111 by an interval (e.g., a predeter-
mined interval). However, embodiments of the present inven-
tion are not limited thereto and the source electrode 141 and
the drain electrode 131 may both partially overlap an upper
end of the gate electrode 111. When an insulating layer is
located on the active layer 105, the gate electrode 111 is
located on the insulating layer, and a plurality of interlayer
adjusting layers are located on the gate electrode 111, a
source electrode contact hole (or source electrode contact
opening) (CTS) and a drain electrode contact hole (or drain
electrode contact opening) (CTD) may pass through (or pen-
etrate) the insulating layer and the interlayer adjusting layers.
The source electrode 141 and the drain electrode 131 may be
located in the CTS and the CTD, respectively, so as to contact
the active layer 105 at a bottom of the CTS and the CTD.
According to an embodiment of the present invention, the
drain electrode 131 extends into the STG area, which is sepa-
rated from the TFT, and may constitute the third storage
electrode 132 of the STG.

[0045] In one embodiment of the present invention, the
STG is separated from the TFT and includes the first, second,
and third storage electrodes 112, 121, and 132. The first
storage electrode 112 of the STG is located at the same level
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as the gate electrode 111. The second storage electrode 121 is
formed in such a way that the common voltage line 120
extends from the second storage electrode 121, and partially
overlaps with the first storage electrode 112. The third storage
electrode 132 is formed in such a way that the drain electrode
131 extends from the third storage electrode 132, and par-
tially overlaps with the first storage electrode 112 and the
second storage electrode 121. Here, the first, second, and
third storage electrodes 112, 121, and 132 each have an area
(e.g., a predetermined area) and thereby, their capacitances
are determined. The STG includes a first storage capacitor
(STG1in FIG. 3) including the first storage electrode 112, the
second storage electrode 121, and a first interlayer adjusting
layer 103 interposed between the first storage electrode 112
and the second storage electrode 121. Also, the STG includes
a second storage capacitor (STG2 in FIG. 3) including the
second storage electrode 121, the third storage electrode 132,
and a second interlayer adjusting layer 104 interposed
between the second storage electrode 121 and the third stor-
age electrode 132. Accordingly, the STG (or storage capaci-
tor) according to an embodiment of the present invention
includes the first storage capacitor STG1 and the second
storage capacitor STG2 that are arranged in parallel with each
other, and total capacitance of the STG is obtained by adding
the capacitance of the first storage capacitor STG1 and the
capacitance of the second storage capacitor STG2.

[0046] FIG. 2 is a cross-sectional view taken along a line
II-IT' of FIG. 1. For convenience of description, the TFT and
the STG are distinguished from each other.

[0047] Referring to FIG. 2, in one embodiment of the
present invention, the TFT includes the active layer 105
located on a substrate 100, an insulating layer 102 located on
the active layer 105, the gate electrode 111 located on the
insulating layer 102, the first interlayer adjusting layer 103
located on the gate electrode 111, and the second interlayer
adjusting layer 104 located on the first interlayer adjusting
layer 103. Also, the source electrode 141 contacts the active
layer 105 through the source electrode contact hole CTS in
the first and second interlayer adjusting layers 103 and 104
and the insulating layer 102 and is integrally formed with the
dataline 140 as a single body, as illustrated in FIG. 1. Also, the
drain electrode 131 contacts the active layer 105 through the
drain electrode contact hole CTD in the first and second
interlayer adjusting layers 103 and 104 and the insulating
layer 102 and extends into the STG area to form the third
storage electrode 132, as illustrated in FIG. 1 and FIG. 2.
[0048] The STG includes the insulating layer 102 located
on the substrate 100, the first storage electrode 112 located on
the insulating layer 102, the first interlayer adjusting layer
103 located on the first storage electrode 112, and the second
storage electrode 121 located on the first interlayer adjusting
layer 103 and formed in such a way that the common voltage
line 120 extends from the STG. Also, the STG includes the
second interlayer adjusting layer 104 located on the second
storage electrode 121. The third storage electrode 132 is
located on the second interlayer adjusting layer 104 and con-
tacts the first storage electrode 112 through a first contact hole
(or first contact unit or opening) CT1 located in the first
interlayer adjusting layer 103 and second interlayer adjusting
layer 104. As described above, the third storage electrode 132
extends from the drain electrode 131 of the TFT.

[0049] A protection layer 150 is located on uppermost sur-
faces of the TFT and the STG, and a pixel electrode 200 may
be located on the protection layer 150. Here, a second contact
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hole (or second contact unit or opening) CT2 may be formed
by penetrating (or through) the protection layer 150 located
on the third storage electrode 132, and a part of the pixel
electrode 200 may contact the third storage electrode 132
through the second contact hole CT2.

[0050] Referring to FIGS. 1 and 2, the first contact hole
CT1 may be formed by penetrating (or through) the first and
second interlayer adjusting layers 103 and 104 at locations
corresponding to a part (or a location) where the second
storage electrode 121 is not located. Also, the second contact
hole CT2 may be formed by penetrating (or through) the
protection layer 150 to correspond to a part where the third
storage electrode 132 or the first storage electrode 112 is
located. The locations of the first and second contact holes
CT1 and CT2 and arrangement and number of the second
storage electrode 121 in reference to the location of the first
and second contact holes CT1 and CT2 in accordance with
embodiments of the present invention will be described in
more detail later with reference to FIGS. 12 through 14.
[0051] FIG. 3 is a circuit diagram of a pixel of the flat panel
display device of FIGS. 1 and 2, according to an embodiment
of the present invention.

[0052] Each of the pixels included in the flat panel display
device includes a thin film transistor (TFT), a storage capaci-
tor (STG), and a liquid crystal capacitor (Clc). The gate
terminal 111 ofthe TFT is electrically coupled to the gate line
GL 110 and receives a gate signal. The source terminal 141 of
the TFT is electrically coupled to the data line DL 140 and
receives a data signal. The drain terminal 131 is coupled to
one terminal of the STG and one terminal of the Clc. The
other terminal of the Clc is coupled to a color filter common
electrode voltage CF_Vcom and the other terminal of the
STG is coupled to the common voltage line Vcom 120. The
STG according to an embodiment of the present invention
includes the first storage capacitor STG1 and the second
storage capacitor STG2 that are arranged in parallel with each
other. More specifically, the first storage capacitor STG1
includes the first storage electrode 112 and the second storage
electrode 121, and the second storage capacitor STG2
includes the second storage electrode 121 and the third stor-
age electrode 132. Accordingly, the storage capacitor accord-
ing to an embodiment of the present invention may have a
greater capacitance than that of typical capacitors having the
same area and structure due to the parallel structure.

[0053] Anincreaseinthe capacitance ofthe STG according
to an embodiment of the present invention is now calculated,
in comparison with a capacitor (hereinafter, referred to as a
typical capacitor) only including the first interlayer adjusting
layer 103 interposed between the first storage electrode 112
and the second storage electrode 121. Here, a permittivity and
a thickness of the first interlayer adjusting layer 103 are €l
and d1, respectively, and a permittivity and a thickness of the
second interlayer adjusting layer 104 are €2 and d2, respec-
tively.

[0054] Capacitance Cst of the typical capacitor is repre-
sented by Equation 1 below.

Cst o ol x S Equation 1
st=elx -

wherein S is an area of the typical capacitor.
[0055] Capacitance Cst 1 of the first STG STG1 according
to an embodiment of the present invention is also represented
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by Equation 1 since the first STG STG1 only includes the first
interlayer adjusting layer 103 interposed between the first
storage electrode 112 and the second storage electrode 121.

[0056] Capacitance Cst2 of the second STG STG2 accord-
ing to an embodiment of the present invention is represented
by Equation 2 below since the second STG STG2 includes the
second interlayer adjusting layer 104 interposed between the
second storage electrode 121 and the third storage electrode
132.

O = 2% S Equation 2
MEEET

[0057] Accordingly, a ratio of the capacitance of the STG
according to an embodiment of the present invention to the
capacitance of the typical capacitor is (Cst1+Cst2)/Cst=(Cst+
Cst2)/Cst=1+(Cst2/Cst).

[0058] Experimentally, when the first interlayer adjusting
layer 103 is formed of silicon oxide/silicon nitride (SiO,/
SiNx) having a thickness of about 400 A/400 A and the
second interlayer adjusting layer 104 is formed of SiNx hav-
ing a thickness of about 6000 A, Cst2/Cst is about 0.18. That
is, the STG according to an embodiment of the present inven-
tion has a capacitance about 18% greater than that of the
typical capacitor having the same area. In other words, if the
STG of the present invention is designed to have the same
capacitance as the typical capacitor, the STG may have an
area of about 84% the size of the typical capacitor (based on
1/1.18=0.84). Therefore, if the area occupied by a typical
capacitor in the entire pixel is about 12% and the STG accord-
ing to an embodiment is used in place of the typical capacitor,
the aperture ratio of the pixel will be increased by about 2%.
[0059] FIGS. 4 through 11 are cross-sectional views illus-
trating a method of manufacturing a flat panel display device
according to an embodiment of the present invention.
[0060] Referring to FIG. 4, a plurality of pixel areas may be
defined in the substrate 100. For convenience of description,
the pixel areas include TFT areas where TFTs are located and
STG areas where STGs are located. As illustrated in FIG. 4, a
barrier layer and/or the buffer layer 101 may be located on the
substrate 100 for preventing impurity ions from diffusing and
moisture or air from penetrating and planarizing the surface.
[0061] Referring to FIG. 5, the active layer 105 of the TFT
is located on the buffer layer 101 with a semiconductor mate-
rial and the insulating layer 102 (see, e.g., FIG. 6) is located to
cover the active layer 105. The active layer 105 may be
formed of an inorganic semiconductor material, such as
amorphous silicon or polysilicon, or an organic semiconduc-
tor material and may include a source area 141a, a drain area
131a, and a channel area 111q interposed between the source
area 141a and the drain area 131a. According to an embodi-
ment of the present invention, the active layer 105 does not
extend into the STG area and is only located in the TFT area.
[0062] Referring to FIG. 6, the gate electrode 111 is located
on the insulating layer 102, at the TFT area. The first storage
electrode 112 formed of the same material as the gate elec-
trode 111 is located on the insulating layer 102 at the STG
area. The gate electrode 111 extends from the gate line 110
and the gate line 110 is located on the substrate 100 extending
in a first direction as shown in FIG. 1.

[0063] Referring to FIG. 7, the first interlayer adjusting
layer 103 covers the gate electrode 111 and the first storage
electrode 112. Then, the second storage electrode 121 is
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located on the first interlayer adjusting layer 103, at the STG
area. Here, the second storage electrode 121 partially over-
laps (or overlaps a portion of) the first storage electrode 112.
Referring to FIG. 1, the second storage electrode 121 does not
cover the entire first storage electrode 112 and instead, is not
located in areas where the first contact hole CT1 will be
located. The second storage electrode 121 extends from the
common voltage line 120 and the common voltage line 120 is
also located to be parallel with the gate line 110 as shown in
FIG. 1. According to an embodiment of the present invention,
the second storage electrode 121 may be formed of a metal or
indium tin oxide (ITO). If the second storage electrode 121 is
formed of a metal, electrical conductivity thereof is great and
thus a common electrode signal applied through the common
voltage line 120 may be prevented from being delayed. If the
second storage electrode 121 is formed of ITO, an aperture
ratio thereof is increased and may be excellent.

[0064] Referring to FIG. 8, the second interlayer adjusting
layer 104 further covers the second storage electrode 121. In
the TFT area, the source electrode contact hole (CTS) and the
drain electrode contact hole (CTD) are formed in (or through)
the first interlayer adjusting layer 103, the second interlayer
adjusting layer 104, and the insulating layer 102. In the STG
area, the first contact hole CT1 is located in the first interlayer
adjusting layer 103 and the second interlayer adjusting layer
104 to correspond to a part (or location) where the second
storage electrode 121 is not located. As shown in FIG. 8, the
first contact hole CT1 is located at a right side of the second
storage electrode 121. However, embodiments of the present
invention are not limited thereto and the first contact hole CT1
may be located at a left side, which will be described later.

[0065] The insulating layer 102, the first interlayer adjust-
ing layer 103, and the second interlayer adjusting layer 104
may each be an insulator, may each have a single-layered or a
multi-layered structure, and may each be formed of an
organic material, an inorganic material, or an organic/inor-
ganic composition.

[0066] According to an embodiment of the present inven-
tion, the first interlayer adjusting layer 103 and the second
interlayer adjusting layer 104 may include at least one
selected from the group consisting of silicon nitride (SiNx)
and silicon oxide (SiOx). In particular, the second interlayer
adjusting layer 104 may be formed of a material having
higher permittivity than that of the first interlayer adjusting
layer 103. Accordingly, the first interlayer adjusting layer 103
may be formed of silicon oxide (SiOx) and the second inter-
layer adjusting layer 104 may be formed of silicon nitride
(SiNx) having (or which has) higher permittivity than that of
silicon oxide (SiOx).

[0067] Referring to FIG. 9, the source electrode 141 and the
drain electrode 131 are located in the TFT area. In one
embodiment of the present invention, the source electrode
141 is a part of the data line 140. Accordingly, the data line
140 is located on the substrate 100 extending in the second
direction and crossing with the gate line 110 extending in the
first direction. Also, according to an embodiment of the
present invention, the drain electrode 131 extends into the
STG area so as to form the third storage electrode 132. Refer-
ring to FIG. 9, the source electrode 141 and the drain elec-
trode 131 contact the active layer 105 through the CTS and the
CTD, respectively. Also, the third storage electrode 132 con-
tacts the first storage electrode 112 through the first contact
hole CT1.
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[0068] Referring to FIG. 10, the protection layer 150 covers
the source electrode 141, the drain electrode 131, and the third
storage electrode 132. Also, the second contact hole CT2 is
located in the protection layer 150 to correspond to a part (or
location) where the third storage electrode 132 or the first
storage electrode 112 is located. In particular, the second
contact hole CT2 may be located to correspond to a part (or
location) where the second storage electrode 121 is located,
which may increase an aperture ratio of the pixel.

[0069] Referring to FIG. 11, the pixel electrode 200 is
located to cover the protection layer 150. The pixel electrode
200 may be formed of ITO having a high work function,
indium zinc oxide (IZ0O), zinc oxide (ZnO), or indium oxide
(In,0;). However, a material used to form the pixel electrode
200 is not limited to the above examples and the pixel elec-
trode 200 may be formed of a conductive organic material or
a conductive paste including conductive particles such as Ag,
Mg, and Cu. If the conductive paste is used to form the pixel
electrode 200, the pixel electrode 200 may be printed by using
an inkjet printing method and may then be plasticized to
prepare an electrode.

[0070] FIGS. 12 through 14 are cross-sectional views illus-
trating a method of manufacturing a flat panel display device,
according to other embodiments of the present invention.
[0071] Referring to FIG. 12, in one embodiment of the
present invention, unlike FIG. 11 where the first contact hole
CT1 and the second contact hole CT2 do not overlap each
other, the first contact hole CT1 and the second contact hole
CT2 may overlap each other.

[0072] Referring to FIG. 13, in one embodiment of the
present invention, the first contact hole CT1 is disposed at a
left side of the second storage electrode 121, whereas the first
contact hole CT1 is disposed at a right side of the second
storage electrode 121 in FIG. 11. The first contact hole CT1 is
located to correspond to a part where the second storage
electrode 121 is not located.

[0073] Referring to FIG. 14, in one embodiment of the
present invention, the second storage electrode 121 is divided
and the first contact hole CT1 is disposed between the divided
second storage electrodes 121. In this case, at least two sec-
ond storage electrodes 121 may be formed and in a plan view,
a hole may be located in the center of the second storage
electrode 121.

[0074] Accordingly, the locations of the first and second
contact holes CT1 and CT2 and arrangement, number, and
form of the storage electrodes may not be limited to the
description above and may vary within the scope of the inven-
tion which may be modified by one of ordinary skill in the art.

[0075] According to embodiments of the present invention,
the storage capacitors are arranged in parallel and thus capaci-
tance thereof increases. Also, when maintaining the same
capacitance, if the storage capacitors according to the
embodiments of the present invention are used instead of a
typical capacitor, dimensions decrease and thus an aperture
ratio increases.

[0076] 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 and
their equivalents.
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What is claimed is:

1. A flat panel display device comprising:

a plurality of pixel areas, each located at a crossing region
of a gate line, a data line, and a common voltage line;

a thin film transistor (TFT) located at a region where the
gate line and the data line cross each other, the TFT
comprising a gate electrode, a source electrode, and a
drain electrode; and

a storage capacitor located at a region where the common
voltage line and the drain electrode cross each other, the
storage capacitor comprising a first storage electrode, a
second storage electrode, and a third storage electrode.

2. The device of claim 1, wherein the first storage electrode

is located at a same level as the gate electrode, the second
storage electrode extends from the common voltage line and
partially overlaps the first storage electrode, and the third
storage electrode extends from the drain electrode and over-
laps the first storage electrode and the second storage elec-
trode.

3. The device of claim 1, wherein the TFT further com-

prises:

an active layer located on a substrate;

an insulating layer located on the active layer; and

a plurality of interlayer adjusting layers located on the gate
electrode,

wherein the gate electrode is located on the insulating
layer,

wherein the source electrode is integrally formed with the
data line and the source electrode contacts the active
layer through a hole in the interlayer adjusting layers and
the insulating layer, and

wherein the third storage electrode contacts the active layer
through a hole in the interlayer adjusting layers and the
insulating layer.

4. The device of claim 1, wherein the storage capacitor

further comprises:

an insulating layer located on a substrate;

a first interlayer adjusting layer located on the first storage
electrode; and

a second interlayer adjusting layer located on the second
storage electrode,

wherein the first storage electrode is located on the insu-
lating layer,

wherein the second storage electrode is located on the first
interlayer adjusting layer and extends from the common
voltage line, and

wherein the third storage electrode is located on the second
interlayer adjusting layer, contacts the first storage elec-
trode through the first interlayer adjusting layer and the
second interlayer adjusting layer, and extends from the
drain electrode.

5. The device of claim 4, wherein the second storage elec-

trode comprises a plurality of second storage electrodes.

6. The device of claim 4, further comprising:

a protection layer located on the third storage electrode;
and

a pixel electrode located on the protection layer and con-
tacting the third storage electrode by penetrating the
protection layer.

7. The device of claim 6, further comprising:

a first contact hole to expose the first storage electrode
through the first interlayer adjusting layer and the sec-
ond interlayer adjusting layer at a region where the sec-
ond storage electrode is not located; and
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a second contact hole to expose the third storage electrode
through the protection layer at a region where the first
storage electrode or the third storage electrode is
located.

8. The device of claim 7, wherein the first contact hole and

the second contact hole overlap each other.

9. The device of claim 4, wherein the first interlayer adjust-
ing layer and the second interlayer adjusting layer comprise at
least one selected from the group consisting of silicon nitride
and silicon oxide.

10. The device of claim 4, wherein the second interlayer
adjusting layer comprises a material having higher permittiv-
ity than that of the first interlayer adjusting layer.

11. The device of claim 4, wherein the second interlayer
adjusting layer comprises silicon nitride.

12. The device of claim 1, wherein the second storage
electrode comprises a metal or indium tin oxide (ITO).

13. The device of claim 1, wherein the flat panel display
device is a liquid crystal display device.

14. A method of manufacturing a flat panel display device,
the method comprising:

preparing a substrate on which pixel areas are defined, the
pixel areas comprising a thin film transistor (TFT) area
and a storage capacitor area;

forming an active layer on the TFT area of the substrate;

forming a gate line extending in a first direction on the
substrate, a gate electrode located in the TFT area, and a
first storage electrode in the storage capacitor area;

forming a common voltage line in a direction parallel to the
gate line along with a second storage electrode in the
storage capacitor area extending from the common volt-
age line;

forming a data line and a source electrode in a second
direction to cross with the gate line; and
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forming a drain electrode in the TFT area along with a third
storage electrode in the storage capacitor area extending
from the drain electrode.

15. The method of claim 14, further comprising:

forming a first interlayer adjusting layer covering the first

storage electrode;

forming a second interlayer adjusting layer covering the

second storage electrode; and

forming a first contact hole to expose the first storage

electrode through the first interlayer adjusting layer and
the second interlayer adjusting layer at a region where
the second storage electrode is not located.

16. The method of claim 15, further comprising:

forming a protection layer to cover the third storage elec-

trode; and

forming a second contact hole to expose the third storage

electrode through the protection layer at a region where
the first storage electrode or the third storage electrode is
located.

17. The method of claim 16, wherein the first contact hole
and the second contact hole overlap each other.

18. The method of claim 15, wherein the first interlayer
adjusting layer and the second interlayer adjusting layer com-
prise at least one selected from the group consisting of silicon
nitride and silicon oxide.

19. The method of claim 15, wherein the second interlayer
adjusting layer comprises a material having higher permittiv-
ity than that of the first interlayer adjusting layer.

20. The method of claim 15, wherein the second interlayer
adjusting layer comprises silicon nitride.

21. The method of claim 14, wherein the second storage
electrode comprises a metal or indium tin oxide (ITO).

22. The method of claim 14, wherein the flat panel display
device is a liquid crystal display device.

sk sk sk sk sk
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