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(7) ABSTRACT

A thin film transistor array substrate includes an active area in
which a plurality of pixels are formed; driver integrated cir-
cuits (DICs) disposed in a non-active area around the active
area and configured to supply a driving signal to each of the
plurality of pixels; power input units partially overlapping
with the DICs, disposed below the DICs, and configured to
supply power voltages to the active area; and a user key
mounting area formed not to overlap with the DICs in the
non-active area. The thin film transistor array substrate may
be used for an organic light-emitting display apparatus.
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THIN FILM TRANSISTOR ARRAY
SUBSTRATE AND ORGANIC
LIGHT-EMITTING DISPLAY APPARATUS
INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0075936, filed on
Jun. 28, 2013, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1.Field

[0003] The following description relates to a thin film tran-
sistor array substrate and an organic light-emitting display
apparatus including the same.

[0004] 2. Description of the Related Art

[0005] A recent trend is that conventional display appara-
tuses are being replaced with portable thin flat panel display
apparatuses. Because flat panel display apparatuses employ a
button key and/or a touch key as input units, a reduction in the
bezel thickness of flat panel display apparatuses is limited.

SUMMARY

[0006] Aspects of embodiments of the present invention are
directed toward a compact organic light-emitting display
apparatus capable of reducing the bezel thickness.

[0007] According to an embodiment of the present inven-
tion, a thin film transistor array substrate includes: an active
area including a plurality of pixels; driver integrated circuits
(DICs) at a non-active area around the active area and con-
figured to supply a driving signal to each of the plurality of
pixels; power input units partially overlapping with the DICs,
located below the DICs, and configured to supply power
voltages to the active area; and a user key mounting area
formed in the non-active area and does not overlap with the
DICs.

[0008] The thin film transistor array substrate may further
include: a mechanical button mounted in the user key mount-
ing area.

[0009] A plurality of the DICs may be spaced apart from
each other.

[0010] The plurality of DICs may be coupled in series with
each other.

[0011] The thin film transistor array substrate may further
include: a flexible printed circuit (FPC) electrically coupled
to at least one of the plurality of DICs.

[0012] The thin film transistor array substrate may further
include: power lines at the active area and configured to
supply the power voltages from the power input units to each
of the plurality of pixels.

[0013] The power lines may include: a first power line
configured to supply a first power voltage to a first electrode
of an emission device of each of the plurality of pixels; and a
second power line configured to supply a second power volt-
age to a second electrode of the emission devices.

[0014] According to another embodiment of the present
invention, an organic light-emitting display apparatus
includes: a substrate including an active area and a non-active
area around the active area; a plurality of pixels at the active
area; DICs disposed in the non-active area and configured to
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supply driving signals to the plurality of pixels; power input
units partially overlapping with the DICs, located below the
DICs, and configured to supply power voltages; and user keys
mounted in a region of the non-active area that does not
overlap with the DICs.

[0015] The user keys may include mechanical buttons.
[0016] A plurality of the DICs may be spaced apart from
each other.

[0017] The plurality of DICs may be coupled in series with
each other.

[0018] The organic light-emitting display apparatus may

further include: an FPC electrically coupled to at least one of
the plurality of DICs.

[0019] The organic light-emitting display apparatus may
further include: power lines at the active area and configured
to supply the power voltages from the power input units to
each of the plurality of pixels.

[0020] The power lines may include: a first power line
configured to supply a first power voltage to a first electrode
of an emission device of each of the plurality of pixels; and a
second power line configured to supply a second power volt-
age to a second electrode of the emission device of each of the
plurality of pixels.

[0021] The organic light-emitting display apparatus may
further include: an encapsulation member facing the sub-
strate; and a touch panel on the encapsulation member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other features and aspects of the
present invention will become more apparent by describing in
more detail example embodiments thereof with reference to
the attached drawings in which:

[0023] FIG. 1isa schematic diagram of a display apparatus
according to an embodiment of the present invention;
[0024] FIG. 2 is a schematic plan view of a display appa-
ratus according to an embodiment of the present invention;
[0025] FIG. 3is a cross-sectional view taken along the line
A-A' of FIG. 2;

[0026] FIG. 4is a cross-sectional view taken along the line
B-B' of FIG. 2;

[0027] FIG. 5is acircuit diagram of a pixel according to an
embodiment of the present invention;

[0028] FIG. 6 is a cross-sectional view of the pixel of FIG.
5; and
[0029] FIGS. 7 and 8 are schematic plan views of two

display apparatuses, according to two other embodiments of
the present invention.

DETAILED DESCRIPTION

[0030] Hereinafter, the present invention will be described
in more detail by explaining example embodiments of the
invention with reference to the attached drawings. The inven-
tion 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.

[0031] In the following description, well-known functions
or constructions are not described in detail since they would
obscure the invention with unnecessary detail, and like refer-
ence numerals in the drawings denote like or similar elements
throughout the specification.
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[0032] Also, the thicknesses and sizes of elements in the
drawings are arbitrarily shown for convenience of descrip-
tion, thus, the spirit and scope of the present invention are not
necessarily defined by the drawings.

[0033] In the drawings, the thicknesses of layers and
regions are exaggerated for clarity. Throughout the specifica-
tion, it will also be understood that when an element such as
layer, region, or substrate is referred to as being “on” another
element, it can be directly on the other element, or intervening
elements may also be present.

[0034] Also, when a part “includes” or “comprises” an
element, unless there is a particular description contrary
thereto, the part can further include other elements, and not
excluding the other elements. In addition, throughout the
specification, it will also be understood that when an element
is referred to as being “above” a target element, it means that
the element can be above or below the target element and it
does not mean that the element is always above the target
element in a gravitational direction.

[0035] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed items.
Expressions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list. Further, the use of “may”
when describing embodiments of the present invention refers
to “one or more embodiments of the present invention.”
[0036] FIG.11isa schematic diagram of a display apparatus
10 according to an embodiment of the present invention.
[0037] Referring to FIG. 1, the display apparatus 10 may
include various types of display apparatuses, such as an
organic light-emitting display apparatus, a liquid crystal dis-
play apparatus, an electroluminescent display apparatus, a
plasma display apparatus, or the like. The organic light-emit-
ting display apparatus will now be described below as an
example.

[0038] The display apparatus 10 includes a display unit
110, a driving unit 140, a controller 250, and a power supply
160.

[0039] The display unit 110 includes a plurality of scan
lines SL1 through SLn that are formed in (e.g., extend in) a
row direction and transfer scan signals, and a plurality of data
lines DL1 through DLm that are formed in (e.g., extend in) a
column direction and transfer data signals. The plurality of
scan lines SL1 through SLn and the plurality of data lines
DL1 through DLm are arrayed in a matrix-like shape, and
pixels PX are formed at crossing regions between the plural-
ity of scan lines SL1 through SLn and the plurality of data
lines DL1 through DLm.

[0040] A first power line EL1 and a second power line EL.2
that transfer power voltages to the pixels PX are also arranged
in the display unit 110. Although the first power line EL1 and
the second power line EL.2 arranged in the row direction are
shown in FIG. 1, the present invention is not limited thereto.
The first power line EL1 and the second power line EL2 may
be arranged in one of the row and column directions, and each
may be arranged in a mesh form in the row and column
directions.

[0041] The pixels PX receive the scan signals, the data
signals, and the power voltages through the plurality of scan
lines SL1 through SLn, the plurality of data lines DL1
through DLm, and the first power line FL1 and the second
power line EL2, respectively, and emit light to form an image.
[0042] The driving unit 140 may include a scan driver 120
and a data driver 130.
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[0043] The scan driver 120 is coupled to the plurality of
scan lines SL1 through SLn and sequentially applies the scan
signals including combinations of gate on voltages and gate
off voltages to the pixels PX through the plurality of scan lines
SL.1 through SLn.

[0044] Thedatadriver 130 is coupled to the plurality of data
lines DL1 through DLm. When the gate on voltage is applied
to the pixels PX, the data driver 130 applies the data signals to
the pixels PX through the plurality of data lines DL1 through
DLm.

[0045] The controller 250 generates scan driving control
signals for controlling the scan driver 120, generates data
driving control signals for controlling the data driver 130, and
supplies pixel data to the data driver 130. The controller 250
supplies a power control signal to the power supply 160 for
controlling the power voltage supplied to the display unit 110
or cut-off the power voltage supplied to the display unit 110.
[0046] The power supply 160 converts power supplied
from an external power source into a voltage of various levels,
and supplies the voltage to the display unit 110 according to
the power control signal received from the controller 250. For
example, the power supply 160 may generate and supply a
first power voltage ELVDD and a second power voltage
ELVSS to each of the pixels PX. The first power voltage
ELVDD may be a set or predetermined high level voltage.
The second power voltage ELVSS may be a voltage lower
than the first power voltage ELVDD or a ground voltage.
[0047] FIG. 2 is a schematic plan view of the display appa-
ratus 10 according to an embodiment of the present invention.
FIG. 3 is a cross-sectional view taken along the line A-A' of
FIG. 2. FIG. 4 is a cross-sectional view taken along the line
B-B' of FIG. 2.

[0048] Referring to FIGS. 2 through 4, the display appara-
tus 10 includes a display panel 150 having a first substrate 100
and a second substrate 200 bonded to the first substrate 100
through sealing. The display apparatus 10 may further
include a touch panel 300 on the display panel 150.

[0049] The first substrate 100 may be a flexible substrate
and may be formed of a plastic material having good heat
resistance and durability, such as polvethylene terephthalate
(PET), polyethylene naphthalate (PEN), polycarbonate (PC),
polyarylate (PAR), polyetherimide (PET), or the like. The first
substrate 100 may also be formed of various other suitable
materials, such as a metal, glass, or the like.

[0050] The second substrate 200 may be an encapsulation
member disposed on the first substrate 100 to block a thin film
transistor, an emission device, or the like formed on the first
substrate 100 from external moisture, air, or the like. Simi-
larly to the first substrate 100, the second substrate 200 may
be a flexible substrate and may be formed of various suitable
materials, such as a metal, glass, or the like. The second
substrate 200 may be a thin film encapsulation (TFE) layer
having a structure in which a plurality of inorganic films and
a plurality of organic films are alternately stacked.

[0051] The second substrate 200 is disposed to face the first
substrate 100. The first substrate 100 and the second substrate
200 are bonded to each other by a sealing member disposed
along edges thereof.

[0052] Thedisplay panel 150 includes an active area AA in
which light is emitted to display contents of various types of
images, etc. on a screen, and a non-active area NA around the
active area AA.

[0053] Thetouch panel 300 detects a touchinan area ofthe
display panel 150 corresponding to the active area AA. The
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touch panel 300 is an input device for inputting a user’s
command by selecting an indication displayed on a screen
with a human hand or an object. Here, the touch panel 300 is
disposed on a front face of the display apparatus 10 and
converts a touch position directly contacting the human hand
or the object into an electrical signal. Accordingly, an indica-
tion selected at the touch position is input as an input signal.
The touch panel 300 may replace a separate input device, such
as akeyboard or a mouse. The touch panel 300 may extend to
an area corresponding to the non-active area NA. For
example, the touch panel 300 may implement a function of a
menu key independently from a user key UK mounted on the
first substrate 100 by forming a touch key in an area corre-
sponding to a ledge unit L.

[0054] The touch panel 300 may be implemented as a resis-
tive touch panel, a photosensitive touch panel, a capacitive
touch panel, or the like. The capacitive touch panel converts
the touch position into an electrical signal by detecting a
change in a capacitance formed between a conductive sensing
pattern and another neighboring sensing pattern or a ground
electrode when the touch panel 300 contacts the human hand
or the object. A window may be further provided on the touch
panel 300 to increase the mechanical strength. Alternatively,
the touch panel 300 may be a window-integrated touch panel
including a window function.

[0055] The display unit 110 as shown in FIG. 1 may be
located at the active area AA of the first substrate 100.
Accordingly, the active area AA may include a plurality of
scan lines SL, a plurality of data lines DL, and a power line
EL; and the plurality of pixels PX. Each of the pixels PX may
include a pixel circuit including one or more thin film tran-
sistors and a capacitor, and an emission device that emits light
by the pixel circuit. The arrangement of a plurality of the thin
film transistors, the emission devices, and the capacitors is
referred to as a thin film transistor array. The first substrate
100 may be a thin film transistor array substrate having the
thin film transistor array located at the active area AA. The
power line EL may include the first power line EL1 and the
second power line EL2 that respectively supply the first
power voltage ELVDD and the second power voltage ELVSS.

[0056] A driver integrated circuit (DIC) in which a driver
for supplying a driving signal for the pixels PX of the active
area AA is integrated is mounted in a chip on glass (COG)
scheme on one side of the non-active area NA of the first
substrate 100. The area in which the DIC is mounted is
referred to as the ledge unit L.

[0057] Scan pads for transferring scan signals applied from
the DIC may be formed one side of the scan lines SL. Data
pads for transferring data signals applied from the DIC may
be formed one side of the data lines DL.. Bumps BP connect-
able to the scan pads and the data pads are formed on the DIC.
The DIC is bonded to a mounting area on the first substrate
100 by uvsing the bumps BP and an anisotropic conductive
film.

[0058] One DIC may be mounted on the first substrate 100.
A plurality of DICs corresponding to a plurality of areas of the
active area AA may be mounted on the first substrate 100.
Although first through fourth DICs (i.e., DIC1 through DIC4)
for supplying driving signals to four areas respectively are
shown in FIG. 1, the present invention is not limited thereto.
One or more DICs may be provided.

[0059] One or more scan drivers 120 and one or more data
drivers 130 may be integrated in the first through fourth DICs
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DIC1 through DIC4. The scan drivers 120 may be directly
located at the non-active area NA of the first substrate 100.
[0060] Power input units EM for applying power voltages
to the first and second power lines EL1 and EI.2 arranged in
the active area AA partially overlap with the first through
fourth DICs DIC1 through DIC4 and are formed below the
first through fourth DICs DIC1 through DIC4. Although the
power input unit EM is illustrated in one line in FIGS. 2 and
3, the power input unit EM may include two lines respectively
coupled to the first and second power lines ELL1 and EL.2.
[0061] Ifthe power input units EM are disposed in parallel
to the first through fourth DICs DIC1 through DIC4 and
between the first through fourth DICs DIC1 through DIC4, as
in comparable display panels, since the ledge unit L. does not
secure (or provide) an area in which the user key UK can be
disposed, the user key UK is disposed at a lower end of the
ledge unit L in one embodiment. Accordingly, the bezel thick-
ness of the display apparatus 10 increases.

[0062] In the present embodiment, the power input units
EM are not disposed in parallel to the first through fourth
DICs DIC1 through DIC4 but are disposed below the first
through fourth DICs DIC1 through DIC4. Accordingly, an
area degree of freedom increases between the first through
fourth DICs DIC1 through DIC4, and spaces therebetween
may be adjusted, thereby securing (or providing) the area
needed for mounting the user key UK in the ledge unit L.
[0063] In the present embodiment, the power input units
EM partially overlap with the first through fourth DICs DIC1
through DIC4 and are formed below the first through fourth
DICs DIC1 through DIC4, so that the area for mounting the
user key UK may be located at the ledge unit L, and thus it is
unnecessary to mount the user key UK in a lower end of the
ledge unit L, thereby minimizing or reducing the bezel thick-
ness of the display apparatus 10.

[0064] In the present embodiment, the first through fourth
DICs DIC1 through DIC4 are disposed at the left and the right
sides of the ledge unit L, and the area for mounting the user
key UK does not overlap with the first through fourth DICs
DIC1 through DIC4 and is formed at a center portion of the
ledge unit L. An outer shape of the user key UK may be
processed by using laser in the area for mounting the user key
UK. The user key UK may be inserted into the area for
mounting the user key UK. The user key UK may include a
mechanical button or a touch key. One or more user keys UK
may be provided. The display apparatus 10 detects pressing
performed on the user key UK and performs an allocated or
predefined function.

[0065] A flexible printed circuit (FPC) electrically con-
nects the first through fourth DICs DIC1 through DIC4 and an
external circuit. The external circuit may be a printed circuit
board (PCB) including the controller 250 and the power sup-
ply 160. The FPC may receive various control signals from
the external circuit, for example, the PCB, and transmit the
control signals to the first through fourth DICs DIC1 through
DIC4. Signal lines for transferring signals output by the FPC
may be formed not to overlap with the power input units EM.
[0066] FIG.5isa circuit diagram of the pixel PX according
to an embodiment of the present invention.

[0067] Referring to FIG. 5, the pixel PX of the active area
AA may include first and second thin film transistors T1 and
T2, and a capacitor Cst.

[0068] A gate electrode of the first thin film transistor T1 is
coupled to the scan line SL. A first electrode of the first thin
film transistor T1 is coupled to the data line DL. A second
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electrode of the first thin film transistor T1 is coupled to a first
electrode of the capacitor Cst and a gate electrode of the
second thin film transistor T2.

[0069] The gate electrode of the second thin film transistor
T2 is coupled to the second electrode of the first thin film
transistor T1 and the first electrode of the capacitor Cst. A first
electrode of the second thin film transistor T2 is coupled to the
first power line EL1 for supplying the first power voltage
ELVDD. A second electrode of the second thin film transistor
T2 is coupled to an anode of an OLED.

[0070] The first electrode of the capacitor Cst is coupled
between the second electrode of the first thin film transistor
T1 and the gate electrode of the second thin film transistor T2.
A second electrode of the capacitor Cst is coupled to the first
power line EL1 for supplying the first power voltage ELVDD.
[0071] The anode electrode of the OLED is coupled to the
second electrode of the second thin film transistor T2. A
cathode electrode of the OLED is coupled to the second
power line EL2 for supplying the second power voltage
ELVSS.

[0072] When a scan signal is provided from the scan line
SL, the first thin film transistor T1 transfers the data signal
supplied from the data line DL to the first electrode of the
capacitor Cst. Accordingly, a voltage corresponding to the
data signal is charged in the capacitor Cst, and a driving
current corresponding to the voltage charged in the capacitor
Cst is transferred to the OELD through the second thin film
transistor T2, and thus the OLED emits light.

[0073] Although the pixel PX of FIG. 5 has a 2 Tr-1 Cap
structure including two thin film transistors and one capacitor
in one pixel, the present invention is not limited thereto. That
is, the pixel PX may have various structures including two or
more thin film transistors and one or more capacitors by
forming additional wirings or omitting some of the existing

wirings.

[0074] FIG. 6 is a cross-sectional view of the pixel PX of
FIG. 5.

[0075] For convenience of description, only an OLED and

a thin film transistor TFT coupled to the OLED are shown in
FIG. 6. Referring to FIG. 6, a buffer layer 101 is formed on the
first substrate 100, and a pixel circuit including the thin film
transistor TFT is formed on the buffer layer 101.

[0076] The buffer layer 101 functions to prevent penetra-
tion of impurity elements and planarize a surface of the first
substrate 100, and may be formed of various suitable mate-
rials for this function. For example, the buffer layer 101 may
be formed of an inorganic material, such as a silicon oxide, a
silicon nitride, a silicon oxynitride, an aluminum oxide, an
aluminum nitride, a titanium oxide, a titanium nitride, or the
like; an organic material, such as polyimide, polyester, acryl,
or the like; or a laminated body thereof. The buffer layer 101
is not an indispensable constituent element and may not be
provided according to circumstances.

[0077] An active layer 131 is formed on the buffer layer
101. The active layer 131 may be formed of an inorganic
semiconductor, such as amorphous silicon or polysilicon, or
an organic semiconductor. The active layer 131 has a source
region, a drain region, and a channel region therebetween.
[0078] A gate insulating layer 102 is formed on the buffer
layer 101 to cover the active layer 131. A gate electrode 133
is formed on the gate insulating layer 102 to correspond to the
channel region of the active layer 131. The gate insulating
layer 102 may be formed of an organic insulating material or
an inorganic insulating material, or may have a multi-layer
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structure in which an organic insulating material and an inor-
ganic insulating material are alternated. The gate electrode
133 may include at least one material selected from silver
(Ag), magnesium (Mg), aluminum (Al), platinum (Pt), palla-
dium (Pd), gold (Au), nickel (Ni), neodymium (Nd), iridium
(Ir), chromium (Cr), lithium (Li), calcium (Ca), molybdenum
(Mo), titanium (Ti), tungsten (W), molybdenum tungsten
(MoW), and copper (Cu).

[0079] An interlayer insulating layer 103 is formed on the
gate insulating layer 102 to cover the gate electrode 133, and
a source electrode 134 and a drain electrode 135 are formed
on the interlayer insulating layer 103 and respectively contact
the source region and the drain region of the active layer 131
through contact holes. The interlayer insulating layer 103
may be formed of an organic insulating material or an inor-
ganic insulating material, or may have a multi-layer structure
in which an organic insulating material and an inorganic
insulating material are alternated. The source electrode 134
and the drain electrode 135 may be formed of a material
selected from the same materials as the gate electrode 133 but
are not limited thereto and may be formed of various suitable
conductive materials.

[0080] A structure of the thin film transistor TFT is not
necessarily limited to the above-described structure, and vari-
ous structures of the thin film transistor TFT may be applied.

[0081] A passivation layer 104 is formed on the interlayer
insulating layer 103 to cover the thin film transistor TFT. The
passivation layer 104 may be an insulating layer having a
single layer structure or a multilayer structure in which an
upper surface is planarized. The passivation layer 104 may be
formed of an inorganic material and/or an organic material.

[0082] A first electrode 141 of the OLED electrically
coupled to the thin film transistor TFT is formed on the
passivation layer 104. A pixel defining layer 105 that covers
the outer boundary of the first electrode 141 is formed, and a
set or predetermined aperture is formed in the pixel defining
layer 105 to expose the first electrode 141.

[0083] An intermediate layer 143 including an organic
emissive layer (EML) is formed on the exposed upper surface
of the first electrode 141, and a second electrode 145 that
covers the intermediate layer 143 and the pixel defining layer
105 and faces the first electrode 141 is formed. As such, the
OLED including the first electrode 141, the intermediate
layer 143, and the second electrode 145 is formed.

[0084] The pixel defining layer 105 may be formed of an
organic material, such as a polyacrylates resin, polyimides, or
the like; an inorganic material such as silica; or the like.

[0085] Theintermediate layer 143 may be formed tohavea
single layer structure or a complex structure by stacking the
organic EML and one or more layers from among other
function layers, such as a hole transport layer (HTL), a hole
injection layer (HIL), an electron transport layer (ETL), or an
electron injection layer (EIL). The organic EML may be
formed of a low-molecular weight or high-molecular weight
organic material. When the organic EML emits red, green,
and blue lights, the organic EML may be patterned as a red
EML, a green EML, and a blue EML according to a red
sub-pixel, a green sub-pixel, and a blue sub-pixel. When the
organic EML emits white light, the organic EML, may have a
multi-layer structure in which a red EML, a green EML, and
a blue EML are stacked or a single-layer structure including
ared emission material, a green emission material, and a blue
emission material to emit the white light.
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[0086] When a display apparatus has a top emission struc-
ture, the first electrode 141 may be a reflective electrode, and
the second electrode 145 may be a phototransmissive elec-
trode. In this case, the second electrode 145 may include a
half-transmissive reflective film formed as a thin film of Ag,
Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, or the like; or a
phototransmissive metal oxide, such as an indium tin oxide
(ITO), an indium zinc oxide (IZ0), a zinc oxide (ZnO), or the
like. When a display apparatus has a bottom emission struc-
ture, the second electrode 145 may have a reflective function
by depositing a layer of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr,
Li, Ca, or the like. When the first electrode 141 is used as an
anode electrode, the first electrode 141 includes a layer
formed of a metal oxide having a high work function (abso-
lute value), such as ITO, 170, ZnO, an indium oxide (In,O;),
or the like. When the first electrode 141 is used as a cathode
electrode, a high conductive metal having a low work func-
tion (absolute value), such as Ag, Mg, Al, Pt, Pd, Au, Ni, Nd,
Ir, Cr, Li, Ca, or the like, is used. The second electrode 145 is
used as a cathode electrode when the first electrode 141 is
used as an anode electrode, and the second electrode 145 is
used as an anode electrode when the first electrode 141 is used
as a cathode electrode.

[0087] FIGS. 7 and 8 are schematic plan views of display
apparatuses 20 and 30, according to two other embodiments
of the present invention. Differences between FIGS. 2,7 and
8 are described below.

[0088] Referring to FIG. 7, the display apparatus 20
according to an embodiment of the present invention includes
the first through fourth DICs DIC1 through DIC4 coupled to
each other in a cascade form. The left first and second DICs
DIC1 and DIC2 are coupled in series with each other. The
right third and fourth DICs DIC3 and DIC4 are coupled in
series with each other.

[0089] The first DIC DICI receives a control signal from
the FPC, generates a driving signal, and supplies the driving
signal to the active area AA. In addition, the first DIC DIC1
receives a control signal from the FPC and transfers the con-
trol signal to the second DIC DIC2. The second DIC DIC2
generates a driving signal according to the control signal from
the first DIC DIC1, and supplies the driving signal to the
active area AA.

[0090] The fourth DIC DIC4 receives a control signal from
the FPC, generates a driving signal, and supplies the driving
signal to the active area AA. In addition, the fourth DIC DIC4
receives a control signal from the FPC and transfers the con-
trol signal to the third DIG DIC3. The third DIC DIC3 gen-
erates a driving signal according to the control signal from the
fourth DIC DIC4, and supplies the driving signal to the active
area AA,

[0091] A first user key UK1 may be disposed in a center
portion of the ledge unit L between the second and third DICs
DIC2 and DIC3.

[0092] In the embodiment of FIG. 7, the second and third
DICs DIC2 and DIC3 do not receive a control signal from the
FPC but receive control signals from the adjacent first and
fourth DICS DIC1 and DIC4 that are coupled in series with
the second and third DICs DIC2 and DIC3, respectively.
Accordingly, no signal line may be necessarily formed
between the second and third DICs DIC2 and DIC3 and the
FPC. Thus, the power input units EM may be disposed below
the second and third DICs DIC2 and DIC3 in an oblique
direction, thereby securing (providing) an additional space in
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the ledge unit L. Second and third user keys UK2 and UK3
may be respectively disposed in the additional space of the
ledge unit L.

[0093] Referring to F1G. 8, compared to the embodiment of
FIG. 7, the display apparatus 30 includes signal lines between
the first and fourth DICs DIC1 and DIC4 and the FPC dis-
posed outside, and thus the power input units EM may be
disposed below the first through fourth DICs DIC1 through
DIC4 in an oblique direction. Accordingly, spaces between
the power input units EM may be uniformly adjusted.
[0094] The first through third user keys UK1 through UK3
may be disposed in a center portion of the ledge unit L
between the second and third DICs DIC2 and DIC3.

[0095] In the present invention, power input units are dis-
posed below DICs provided in a ledge unit of an organic light
emitting apparatus, and thus, user keys may be mounted in the
ledge unit, thereby minimizing or reducing the bezel thick-
ness of the organic light emitting apparatus.

[0096] According to the one or more embodiments of the
present invention, a compact organic light-emitting display
apparatus may be provided by reducing the bezel thickness
thereof.

[0097] While the present invention has been particularly
shown and described with reference to example embodiments
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
equivalents thereof.

What is claimed is:

1. A thin film transistor array substrate comprising:

an active area comprising a plurality of pixels;

driver integrated circuits (DICs) at a non-active area

around the active area and configured to supply a driving
signal to each of the plurality of pixels;

power input units partially overlapping with the DICs,

located below the DICs, and configured to supply power
voltages to the active area; and

a user key mounting area in the non-active area and does

not overlap with the DICs.

2. The thin film transistor array substrate of claim 1, further
comprising:

a mechanical button mounted in the user key mounting

area.

3. The thin film transistor array substrate of claim 2,
wherein a plurality of the DICs are spaced apart from each
other.

4. The thin film transistor array substrate of claim 3,
wherein the plurality of DICs are coupled in seties with each
other.

5. The thin film transistor array substrate of claim 3, further
comprising:

a flexible printed circuit (FPC) electrically coupled to at

least one of the plurality of DICs.

6. The thin film transistor array substrate of claim 1, further
comprising:

power lines at the active area and configured to supply the

power voltages from the power input units to each of the
plurality of pixels.

7. The thin film transistor array substrate of claim 6,
wherein the power lines comprise:

a first power line configured to supply a first power voltage

to a first electrode of an emission device of each of the
plurality of pixels; and
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a second power line configured to supply a second power

voltage to a second electrode of the emission devices.

8. An organic light-emitting display apparatus comprising:

a substrate including an active area and a non-active area

around the active area;

a plurality of pixels at the active area;

DICs at the non-active area and configured to supply driv-

ing signals to the plurality of pixels;

power input units partially overlapping with the DICs,

located below the DICs, and configured to supply power
voltages; and

user keys mounted in a region of the non-active area that

does not overlap with the DICs.

9. The organic light-emitting display apparatus of claim 8,
wherein the user keys comprise mechanical buttons.

10. The organic light-emitting display apparatus of claim 8,
wherein a plurality of the DICs are spaced apart from each
other.

11. The organic light-emitting display apparatus of claim
10, wherein the plurality of DICs are coupled in series with
each other.
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12. The organic light-emitting display apparatus of claim
10, further comprising:

an FPC electrically coupled to at least one of the plurality
of DICs.

13. The organic light-emitting display apparatus ofclaim 8,

further comprising:

power lines at the active area and configured to supply the
power voltages from the power input units to each of the
plurality of pixels.

14. The organic light-emitting display apparatus of claim

13, wherein the power lines comprise:

a first power line configured to supply a first power voltage
to a first electrode of an emission device of each of the
plurality of pixels; and

a second power line configured to supply a second power
voltage to a second electrode of the emission device of
each of the plurality of pixels.

15. The organic light-emitting display apparatus ofclaim 8,

further comprising:

an encapsulation member facing the substrate; and

a touch panel on the encapsulation member.

I S S T
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