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ORGANIC LIGHT-EMITTING SUBSTRATE,
METHOD OF MANUFACTURING THE SAME,
AND ORGANIC LIGHT-EMITTING DISPLAY

DEVICE HAVING THE SAME

PRIORITY STATEMENT

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 2008-35425, filed on
Apr. 17, 2008 in the Korean Intellectual Property Office
(KIPO), the contents of which are herein incorporated by
reference in their entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] One or more embodiments of the present invention

generally relate to an organic light-emitting substrate, a
method of manufacturing the organic light-emitting sub-
strate, and an organic light-emitting display device having the
organic light-emitting substrate. More particularly, one or
more embodiments of the present invention relate to an
organic light-emitting substrate capable of repairing electric
defects of a gate line a method of manufacturing the organic
light-emitting substrate, and an organic light-emitting display
device having the organic light-emitting substrate.

[0004] 2. Description of the Related Art

[0005] Generally, an organic light-emitting display device
includes an organic light-emitting substrate emitting light, an
opposite substrate facing the organic light-emitting substrate
and a sealing member formed interposed between the organic
light-emitting substrate and the opposite substrate to seal the
organic light-emitting substrate and the opposite substrate.
[0006] The organic light-emitting substrate includes a base
substrate, an organic light-emitting diode and a driving circuit
part electrically connected to the organic light-emitting diode
to output driving current.

[0007] The driving circuit part includes a gate line, a data
line, abias line, a switching transistor and a driving transistor.
The switching transistor is electrically connected to the gate
line and the data line, and the driving transistor is electrically
connected to the bias line, the organic light-emitting diode
and the switching transistor.

[0008] The gate line is patterned from a gate metal layer
formed on the base substrate. When the gate line is formed
from the gate metal layer, electric defects such as a short, oran
open, etc., may be generated in the gate line. Flectric defects
of the gate line may cause line defects in a display image of
the organic light-emitting display device.

SUMMARY

[0009] One or more embodiments of the present invention
provide an organic light-emitting substrate capable of repair-
ing electric defects of a gate line.

[0010] One or more embodiments of the present invention
also provide a method of manufacturing the above-mentioned
organic light-emitting substrate.

[0011] One or more embodiments of the present invention
also provide an organic light-emitting display device having
the above-mentioned organic light-emitting substrate.
[0012] According to one or more embodiments of the
present invention, an organic light-emitting substrate
includes a base substrate, a gate line, adata line, a bias line, an
organic light-emitting diode, a switching transistor, a driving
transistor and a repair line. The gate line is formed on the base
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substrate along a first direction. The data line is formed along
asecond direction crossing the first direction. The bias line is
spaced apart from the gate line and the data line. The organic
light-emitting diode includes a pixel electrode formed on the
base substrate, a common electrode formed on the pixel elec-
trode, and an organic light-emitting part formed between the
pixel electrode and the common electrode. The switching
transistor is electrically connected to the gate line and the data
line. The driving transistor is electrically connected to the bias
line, the pixel electrode and the switching transistor. The
repair line is formed from a pixel metal layer that is identical
to the pixel electrode to be spaced apart from the pixel elec-
trode, and is formed along the first direction to be overlapped
with the gate line.

[0013] In accordance with an embodiment of the present
invention, the pixel metal layer may include an optically
transparent material. The organic light-emitting substrate
may further include a transistor-covering part patterned from
the pixel metal layer that is identical to the pixel electrode and
the repair line to cover the switching transistor.

[0014] In accordance with an embodiment of the present
invention, the transistor-covering part may be connected to
the repair line. Alternatively, the transistor-covering part may
be spaced apart from the repair line. Here, the transistor-
covering part may be electrically connected to the pixel elec-
trode.

[0015] In accordance with an embodiment of the present
invention, a resistance of the pixel metal layer may be sub-
stantially equal to that of the gate line.

[0016] In accordance with an embodiment of the present
invention, the gate line may include a gate line and a repair-
protruding part. The gate line may be formed along the first
direction. The repair-protruding part may protrude from the
gate line to be overlapped with the repair line.

[0017] In accordance with an embodiment of the present
invention, the common electrode may be formed to cover a
whole surface of the base substrate. The organic light-emit-
ting part may include a material emitting a white light.
[0018] In accordance with an embodiment of the present
invention, the switching transistor may include a switching
gate electrode, a switching active pattern, a switching source
electrode and a switching drain electrode. The switching gate
electrode may be electrically connected to the gate line. The
switching active pattern may be formed on the switching gate
electrode. The switching source electrode may be electrically
connected to the data line to be overlapped with the switching
active pattern. The switching drain electrode may be spaced
apart from the switching source electrode to be overlapped
with the switching active pattern.

[0019] In accordance with an embodiment of the present
invention, the driving transistor may include a driving gate
electrode, a driving active pattern, a driving source electrode
and a driving drain electrode. The driving gate electrode may
be electrically connected to the switching drain electrode.
The driving active pattern may be formed on the driving gate
electrode. The driving source electrode may be electrically
connected to the bias line to be overlapped with the driving
active pattern. The driving drain electrode may be spaced
apart from the driving source electrode, and may be over-
lapped with the driving active pattern to be electrically con-
nected to the pixel electrode.

[0020] According to one or more embodiments of the
present invention, there is provided a method of manufactur-
ing an organic light-emitting substrate. In the method, a gate
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line, a switching gate electrode and a driving gate electrode
are formed on a base substrate. The gate line may extend
along a first direction. The switching gate electrode may be
electrically connected to the gate line. The driving gate elec-
trode may be spaced apart from the switching gate electrode.
Then, an active pattern is formed, which includes a switching
active pattern disposed on the switching gate electrode, and a
driving active pattern disposed on the driving gate electrode.
Then, a data metal pattern is formed, which includes a data
line formed along a second direction crossing the first direc-
tion, a bias line spaced apart from the gate line and the data
line, a switching source electrode connected to the data line,
a switching drain electrode spaced apart from the switching
source electrode to be electrically connected to the driving
gate electrode, a driving source electrode connected to the
bias line and a driving drain electrode spaced apart from the
driving source electrode. Then, a pixel metal pattern is
formed, which includes a pixel electrode electrically con-
nected to the driving drain electrode and a repair line spaced
apart from the pixel electrode along the first direction to be
overlapped with the gate electrode. Then, an organic light-
emitting part is formed on the pixel electrode. A common
electrode is then formed on the organic light-emitting part.

[0021] In accordance with an embodiment of the present
invention, the pixel metal pattern may include an optically
transparent material. The organic light-emitting substrate
may further include a transistor-covering part patterned from
the same pixel metal layer that is used to form to the pixel
electrode and the repair line to cover the switching transistor.
The transistor-covering part may be connected to the repair
line.

[0022] According to one or more embodiments of the
present invention, an organic light-emitting display device
includes an organic light-emitting substrate and an opposite
substrate. The organic light-emitting substrate emits light.
The opposite substrate is disposed opposite to the organic
light-emitting substrate to protect the organic light-emitting
substrate. The organic light-emitting substrate includes a base
substrate, a gate line, a data line, a bias line, an organic
light-emitting diode, a switching transistor, a driving transis-
tor and a repair line. The gate line is formed on the base
substrate along a first direction. The data line is formed along
a second direction crossing the first direction. The bias line is
spaced apart from the gate line and the data line. The organic
light-emitting diode includes a pixel electrode formed on the
base substrate, a common electrode formed on the pixel elec-
trode, and an organic light-emitting part formed between the
pixel electrode and the common electrode. The switching
transistor is electrically connected to the gate line and the data
line. The driving transistor is electrically connected to the bias
line, the pixel electrode and the switching transistor. The
repair line is formed from a pixel metal layer that is identical
to the pixel electrode to be spaced apart from the pixel elec-
trode, and is formed along the first direction to be overlapped
with the gate line.

[0023] In accordance with an embodiment of the present
invention, the opposite substrate may include a color filter
that is disposed at a position corresponding to the organic-
light emitting diode. The organic light-emitting diode may
emit white light.

[0024] In accordance with an embodiment of the present
invention, the organic light-emitting substrate may further
include a transistor-covering part that is patterned from the
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pixel metal layer that is identical to the pixel electrode and the
repair line to cover the switching transistor.

[0025] According to one or more embodiments of the
present invention, a repair line is patterned from a pixel metal
layer identical to a pixel electrode to overlap with a gate line,
so that the repair line may repair electric defects of the gate
line. That is, when a laser beam is irradiated to an overlapping
area of the gate line and the repair line, the repair line may
play a role of a bypass line which is capable of repairing
electric defects of the gate line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and other embodiments of the present
invention will be described in detail with reference to the
accompanying drawings, in which:

[0027] FIG. 1 is a plan view illustrating an organic light-
emitting display deviceaccording to a first embodiment of the
present invention;

[0028] FIG.2isa cross-sectional view taken along aline I-I'
of FIG. 1 according to one or more embodiments of the
present invention;

[0029] FIG. 3 is a cross-sectional view taken along a line
1I-IT" of FIG. 1 according to one or more embodiments of the
present invention;

[0030] FIG. 4is acircuit diagram schematically showing an
organic light-emitting display device of FIG. 1 according to
one or more embodiments of the present invention;

[0031] FIG. 5 is a plan view illustrating an organic light-
emitting display device according to a second embodiment of
the present invention;

[0032] FIG. 6 is a cross-sectional view taken along a line
TI-1IT of FIG. 5 according to one or more embodiments of the
present invention,;

[0033] FIG. 7 is a cross-sectional view taken along a line
IV-IV'of FIG. 5 according to one or more embodiments of the
present invention; and

[0034] FIG. 8is across-sectional view schematically show-
ing an organic light-emitting display device of FIG. 5 accord-
ing to one or more embodiments of the present invention.

DETAILED DESCRIPTION

[0035] The embodiments of the present invention are
described more fully hereinafter with reference to the accom-
panying drawings. in which one or more embodiments of the
present invention are shown. The present invention may, how-
ever, 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 scope of the present invention to those skilled in
the art. As such, the scope of'the present invention will only be
defined by the appended claims. In the drawings, the sizes and
relative sizes of layers and regions may be exaggerated for
clarity.

[0036] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, it may be directly on, connected to
or coupled to the other element or layer, or intervening ele-
ments or layers may be present. In contrast, when an element
is referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like reference numer-
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als 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.

[0037] Itwill be further understood that, although the terms
first, second, third 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
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0038] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as being “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
terms “below” or “beneath” may encompass both an orienta-
tion of above and below. The device may be otherwise ori-
ented (rotated 90 degrees or at other orientations) and the
spatially relative descriptors used herein may be interpreted
accordingly.

[0039] The terminology used herein is for the purpose of
describing particular embodiments of the present invention
only and is not intended to be limiting of other embodiments
of the present 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 “com-
prising,” when used in this specification, specify the presence
of stated features, integers, steps, operations, elements, 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.

[0040] Embodiments of the invention are described herein
with reference to cross-sectional illustrations that are sche-
matic illustrations of idealized embodiments (and intermedi-
ate structures) of the present invention. As such, variations
from the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments of the present invention should
not be construed as being limited to the particular shapes of
the regions illustrated herein but are to include deviations in
shapes that may result, for example, from manufacturing. For
example, an implanted region illustrated as a rectangle will,
typically, have rounded or curved features and/or a gradient of
implant concentration at its edges rather than a binary change
from an implanted to a non-implanted region. Likewise, a
buried region formed by implantation may result in some
implantation in the region between the buried region and the
surface through which the implantation takes place. Thus, the
regions illustrated in the figures are schematic in nature and
their shapes are not intended to illustrate the actual shape of a
region of a device and are not intended to limit the scope of the
present invention.
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[0041] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as they are 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 dictionaries, 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.
[0042] Hereinafter, embodiments of the present invention
will be explained in detail with reference to the accompany-
ing drawings.

First Embodiment

[0043] FIG. 1 is a plan view illustrating an organic light-
emitting display device according to a first embodiment of the
presentinvention. FIG. 2 is a cross-sectional view taken along
aline I-I' of FIG. 1 according to one or more embodiments of
the present invention. FIG. 3 is a cross-sectional view taken
along a line II-1I' of FIG. 1 according to one or more embodi-
ments of the present invention.

[0044] Referring to FIGS. 1 to 3, an organic light-emitting
display device according to the first embodiment of the
present invention may include an organic light-emitting sub-
strate 100 emitting light and an opposite substrate 200 dis-
posed opposite to the organic light-emitting substrate 100 to
protect the organic light-emitting substrate 100.

[0045] The organic light-emitting display device may fur-
ther include a sealing member (not shown) interposed
between the organic light-emitting substrate 100 and the
opposite substrate 200 to seal a space between the organic
light-emitting substrate 100 and the opposite substrate 200.
The sealing member may have characteristics such that air
and humidity do not penetrate. For example, the sealing mem-
ber may include frit glass.

[0046] The organic light-emitting substrate 100 may
include a base substrate 110, a gate line GL, a gate insulation
layer 120, a dataline DL, a bias line VL, a switching transistor
ST, a driving transistor DT, a protection layer 130, an organic
light-emitting diode OLED, a repair line 142, a transistor-
covering part 144, a connection electrode 146 and an organic
insulation layer 150. Here, the organic light-emitting diode
OLED may include a pixel electrode 140, an organic light-
emitting part 160 and a common electrode 170.

[0047] Thebase substrate 110 may have a plate shape. The
base substrate 110 may include a transparent material such as
glass, quarts, synthetic resin, etc. The base substrate 110 may
include a display area including a plurality of unit pixels in
order to display images and a peripheral area of the display
area.

[0048] The gate line GL is formed on the base substrate 110
to extend along a first direction DI1. The gate line GL may
include, for example, a gate line GL-a, and a repair-protrud-
ing part GL-b. The gate line GL-a may extend along the first
direction DI1, and the repair-protruding part GL-b may pro-
trude from the gate line GL-a in a perpendicular direction
with respect to the first direction DIT.

[0049] The gate insulation layer 120 is formed on the base
substrate 110 to cover the gate line GL. The gate insulation
layer 120 may include an inorganic material. For example, the
gate insulation layer 120 may include a silicon nitride (SiNx)
layer and a silicon oxide (Si10x) layer.

[0050] The data line DL is formed on the gate insulation
layer 120, and may extend along a second direction DI2
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crossing the first direction DI1. The first direction DI1 and the
second direction DI2 may be orthogonal with each other.
[0051] The bias line VL is formed on the gate insulation
layer 120, and is spaced apart from the data line DL. For
example, the bias line VL may be substantially in parallel
with the data line DL.

[0052] The switching transistor ST includes a switching
gate electrode SG, a switching active pattern SA, a switching
ohmic contact pattern SO, a switching source electrode SS
and a switching drain electrode SD.

[0053] The switching gate electrode SG is electrically con-
nected to the gate line GL to be covered by the gate insulation
layer 120. The switching active pattern SA is formed on the
gate insulation layer 120 to be overlapped with the switching
gate electrode SG. The switching ohmic contact pattern SO is
formed on the switching active pattern SA. The switching
ohmic contact pattern SO includes a first pattern portion and
asecond pattern portion that are spaced apart from each other.
The switching source electrode SS is electrically connected to
the data line DL, and is formed on the first pattern portion of
the switching ohmic contact pattern SO. The switching drain
electrode SD is spaced apart from the switching source elec-
trode SS, and is formed on the second pattern portion of the
switching ohmic contact pattern SO. In this embodiment, the
switching source electrode SS and the switching drain elec-
trode SD may be extended in the first direction DI that is
substantially in parallel with the gate line GL.

[0054] The driving transistor DT includes a driving gate
electrode DG, a driving active pattern DA, a driving ohmic
contact pattern DO, a driving source electrode DS and a
driving drain electrode DD.

[0055] Thedriving gate electrode DG is formed on the base
substrate 110 to be covered by the gate insulation layer 120.
The driving active pattern DA is formed on the gate insulation
layer 120 to overlap with the driving gate electrode DG The
driving ohmic contact pattern DO is formed on the driving
active pattern DA. The driving ohmic contact pattern DO may
include a first pattern portion and a second pattern portion that
are spaced apart from each other. The driving source electrode
DS is electrically connected to the bias line VL, and is formed
on the first pattern portion of the driving ohmic contract
pattern DO. The driving drain electrode DD is spaced apart
from the driving source electrode DS, and is formed on the
second pattern portion of the driving ochmic contact pattern
DO. In this embodiment, the driving source electrode DS may
have an U-shape or two U-shapes when viewed on a plan
view. The driving drain electrode DD may be formed between
the U-shape of the driving source electrode DS. Thus, a chan-
nel width, which is formed between the driving source elec-
trode DS and the driving drain electrode DD, may be
increased.

[0056] The protection layer 130 is formed on the gate insu-
lation layer 120 to cover the data line DL, the bias line VL, the
switching transistor ST and the driving transistor DT. The
protection layer 130 may include an organic material or an
inorganic material.

[0057] A first connection contact hole CH1 exposing a
portion of the switching drain electrode SD s formed through
the protection layer 130, a second connection contact hole
CH2 exposing a portion of the driving gate electrode DG is
formed through the protection layer 130, and a pixel contact
hole PH exposing a portion of the driving drain electrode DD
is formed though the protection layer 130. Alternatively, a
gate contact hole may be formed through the gate insulation
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layer 120 at a position corresponding to the second connec-
tion contact hole CH2. Thus, the second connection contact
hole CH2 and the gate contact hole may expose a portion of
the driving gate electrode DG.

[0058] The pixel electrode 140 is formed on the protection
layer 130, and is disposed at each of the unit pixels. The pixel
electrode 140 electrically contacts with the driving drain elec-
trode DD through the pixel contact hole PH. The pixel elec-
trode 140 may have an optically non-transparent and electri-
cally conductive material. For example, the pixel electrode
140 may have a property which is capable of reflecting light.
[0059] Therepair line 142 is formed on the protection layer
130, and may extend along the first direction DI1 to be over-
lapped with the gate line GL. For example, the repair line 142
may be overlapped with the repair-protruding part GL-b of
the gate line GL.

[0060] The transistor-covering part 144 is formed on the
protection layer 130 to cover the switching transistor ST. The
transistor-covering part 144 may be connected to the repair
line 142. That is, the transistor-covering part 144 may pro-
trude from the repair line 142 toward the gate line GL.
[0061] The connection electrode 146 is formed on the pro-
tection layer 130 to be overlapped with the switching drain
electrode SD and the driving gate electrode DG The connec-
tion electrode 146 electrically contacts with the switching
drain electrode SD through the first connection contact hole
CH1, and electrically contacts with the driving gate electrode
DG through the second connection contact hole CH2 and the
gate contact hole. As a result, the connection electrode 146
may electrically connect to the switching drain electrode SD
and the driving gate electrode DG

[0062] The repair line 142, the transistor-covering part 144
and the connection electrode 146 may have the same material
as the pixel electrode 140. That is, the repair line 142, the
transistor-covering part 144 and the connection electrode 146
may have an optically non-transparent and electrically con-
ductive material. A resistance of the optically non-transparent
and electrically conductive material may be substantially
equal to or greater than that of the gate line GL. Alternatively,
the resistance of the optically non-transparent and electrically
conductive material may be substantially smaller than that of
the gate line GL. For example, the resistance of the optically
non-transparent and electrically conductive material may be
about 0.15-Ohms per square (€2/J), and the resistance of the
gate line GL may be about 0.11-Ohms per square (Q/[]).
[0063] In this embodiment, the connection electrode 146
may be omitted. When the connection electrode 146 is omit-
ted, the switching drain electrode SD may directly and elec-
trically contact with the driving gate electrode DG through
the gate contact hole formed through the gate insulation layer
120.

[0064] The organic insulation layer 150 is formed on the
protection layer 130 to cover the repair line 142, the transis-
tor-covering part 144 and the connection electrode 146. The
organic insulation layer 150 may have a light-emitting groove
152 formed therethrough to expose the pixel electrode 140.
The organic insulation layer 150 may include a transparent
organic material. Altematively, the organic insulation layer
150 may include an organic black matrix which is capable of
blocking light. For example, the organic insulation layer 150
may include carbon black which is capable of absorbing light.
[0065] The organic light-emitting part 160 1s formed on the
pixel electrode 140. That is, the organic light-emitting part
160 is formed within the light-emitting groove 152 of the
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organic insulation layer 150 to cover the pixel electrode 140.
The organic light-emitting part 160 may cover an edge por-
tion of the organic insulation layer 150 adjacent to the light-
emitting groove 152.

[0066] The organic light-emitting part 160 may emit white
light. For example, the organic light-emitting part 160 may
include a red light-emitting material emitting red color light,
a green light-emitting material emitting green color light and
a blue light-emitting material emitting blue color light. The
red color light, the green color light and the blue color light
are mixed to generate the white light. The red, green and blue
light-emitting materials may be mixed or deposited to each
other to form the organic light-emitting part 160. Alterna-
tively, the organic light-emitting part 160 may include a white
light-emitting material which emits white light.

[0067] Alternatively, the organic light-emitting part 160
may generate one of red color light, green color light or blue
color light. That is, the organic light-emitting part 160 may
include one of the red color light-emitting material, the green
color light-emitting material or the blue color light-emitting
material.

[0068] Thecommon electrode 170 is formed on the organic
insulation layer 150 and the organic light-emitting part 160 to
cover a whole area ofthe display area. The common electrode
170 may include an optically transparent and electrically
conductive material. The common electrode 170 may trans-
mit a common voltage. For example, a magnesium and alu-
minum alloy may be deposited to form the common electrode
170. The common electrode 170 may have a thickness of no
more than about 100 A in order to transmit light.

[0069] The common electrode 170 may have a transparent
property and the pixel electrode 140 may have a non-trans-
parent property, such that the organic light-emitting substrate
100 may be an organic light-emitting substrate of a top emis-
sion type, which excites light toward an upper position of the
base substrate 110.

[0070] FIG.4isacircuit diagram schematically showing an
organic light-emitting display device of FIG. 1 according to
one or more embodiments of the present invention.

[0071] Referring to FIG. 4, the gate line GL extends along
the first direction DI1. The data line DL extends along the
second direction DI2. The bias line VL is spaced apart from
the data line DL to extend along the second direction DI2.
[0072] The switching transistor ST is electrically con-
nected to the gate line GL, the data line DL and a driving gate
electrode of the driving transistor DT. The driving transistor
DT is electrically connected to a switching drain electrode of
the switching transistor ST, the bias line VL and a pixel
electrode of the organic light-emitting diode (OLED). A com-
mon electrode of the OLED receives a common voltage
Veom. A storage capacitor SC is formed between the driving
gate electrode of the driving transistor DT and the bias line
VL.

[0073] Driving of the OLED will be briefly explained.
When a gate signal is applied to the gate line GL so that the
switching transistor ST is turned on, a data signal transmitted
along the data line DL turns on the driving transistor DT. The
data signal is stored in the storage capacitor SC so that the
driving transistor DT is turned on for one frame. As a result,
driving current for driving the OLED is applied to the OLED
through the bias line VL, so that the OLED emits light.
[0074] Hereinafter, a method of manufacturing the organic
light-emitting substrate 100 will be described with reference
to FIGS. 1 to 3.
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[0075] Referring again to FIGS. 1 to 3, a gate metal layer is
formed on the base substrate 110, and then the gate metal
layer is patterned to form a gate metal pattern including the
gate line GL, the switching gate electrode SG and the driving
gate electrode DG

[0076] The gate line GL extends along the first direction
DI1 on the base substrate 110, and the switching gate elec-
trode SG is connected to the gate line GL. The driving gate
electrode DG is spaced apart from the switching gate elec-
trode SG and is formed on the base substrate 110. The gate
line GL may include, for example, the gate line GL-a extend-
ing along the first direction DI1 and a repair-protruding part
GL-b protruding from the gate line GL-a.

[0077] Then, the gate insulation layer 120 is formed on the
base substrate 110 to cover the gate metal pattern. The gate
contact hole for exposing a portion of the driving gate elec-
trode DG may be formed through the gate insulation layer
120.

[0078] Then, an active layer and an ohmic contact layer are
deposited on the gate insulation layer 120, and then the active
layer and the ohmic contact layer are patterned to form an
active pattern and an ochmic contact pattern. Here, the active
pattern includes the switching active pattern SA disposed on
the switching gate electrode SG and the driving active pattern
DA disposed on the driving gate electrode DG

[0079] Then, a data metal layer is formed on the gate insu-
lation layer 120 to cover the active pattern and the ohmic
contact pattern, and the data metal layer is patterned to form
a data metal pattern. Here, the data metal pattern includes the
data line DL, the bias line VL, the switching source electrode
SS, the switching drain electrode SD, the driving source
electrode DS and the driving drain electrode DD.

[0080] The ohmic contact pattern is then again patterned by
using the switching source electrode SS, the switching drain
electrode SD, the driving source electrode DS and the driving
drain electrode DD. As a result, the switching ohmic contact
pattern SO and the driving ohmic contact pattern DO are
formed.

[0081] Then, the protection layer 130 is formed on the gate
insulation layer 120 to cover the data metal pattern, and a
portion of the protection layer 130 is removed to form the
pixel contact hole PH, and the first and second connection
contact holes CH1 and CH2.

[0082] The pixel contact hole PH exposes a portion of the
driving drain electrode DD, and the first connection contact
hole CH1 exposes a portion of the switching drain electrode
SD. The second connection contact hole CH2 exposes a por-
tion of the driving gate electrode DG exposed by the gate
contact hole. In this embodiment, the gate contact hole
formed through the gate insulation layer 120 may be formed
when the second connection contact hole CH2 is formed.
[0083] A pixel metal layer is then formed on the protection
layer 130, and the pixel metal layer is patterned to form a pixel
metal pattern including the pixel electrode 140, the repair line
142, the transistor-covering part 144 and the connection elec-
trode 146.

[0084] The pixel electrode 140 is formed on the unit pixel,
and the repair line 142 is formed along the first direction DI1
to be overlapped with the gate line GL. The transistor-cover-
ing part 144 covers the switching transistor ST, and the con-
nection electrode 146 is electrically connected to the switch-
ing drain electrode SD and the driving gate electrode DG
through the first and second connection contact holes CH1
and CH2 and the gate contact hole. The repair line 142 may be
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overlapped with a repair-protruding part GL-b of the gate line
GL. The transistor-covering part 144 may be connected to the
repair line 142.

[0085] A resistance of the pixel metal pattern may be sub-
stantially equal to or greater than that of the gate metal pat-
tern. The pixel metal pattern may include an optically non-
transparent and  electrically  conductive  material.
Furthermore, the pixel metal pattern may have light-reflect-
ing property.

[0086] Then, an organic insulation layer 150 is formed to
cover the pixel metal pattern, and a portion of the organic
insulation layer 150 is removed to form the light-emitting
groove 152. The light-emitting groove 152 exposes the pixel
electrode 140.

[0087] Then, the organic light-emitting part 160 is formed
on the pixel electrode 140. That is, the organic light-emitting
part 160 is formed within the light-emitting groove 152. For
example, an organic light-emitting material may be deposited
through a shadow mask to form the organic light-emitting
part 160.

[0088] Then, the common electrode 170 is formed on the
organic light-emitting part 160 and the organic insulation
layer 150. The common electrode 170 may be formed on a
whole area of the display area.

[0089] According to the present embodiment, the repair
line 142 is overlapped with a repair-protruding part GL-b of
the gate line GL, so that the repair line 142 may repair electric
defects of the gate line GL.

[0090] When a laser beam is irradiated to an overlapping
area between the repair-protruding part GL-b and the repair
line 142, the laser beam forms a repair hole through the
protection layer 130 and the gate insulation layer 120. Thus,
the repair line 142 may be electrically connected to the repair-
protruding part GL-b through the repair hole. That is, the
repair line 142 may play a role of a bypass line which is
capable of repairing electric defects of the gate line GL.

Second Embodiment

[0091] FIG. 5 is a plan view illustrating an organic light-
emitting display device according to a second embodiment of
the present invention. FIG. 6 is a cross-sectional view taken
along a line III-IIT" of FIG. 5 according to one or more
embodiments of the present invention. FIG. 7 is a cross-
sectional view taken along aline IV-IV' of FIG. 5 according to
one or more embodiments of the present invention.

[0092] Referring to FIGS. 5 to 7, an organic light-emitting
display device according to the second embodiment of the
present invention may include an organic light-emitting sub-
strate 100 emitting light and an opposite substrate 200 dis-
posed opposite to the organic light-emitting substrate 100 to
protect the organic light-emitting substrate 100.

[0093] The organic light-emitting display device may fur-
ther include a sealing member (not shown) interposed
between the organic light-emitting substrate 100 and the
opposite substrate 200 to seal a space between the organic
light-emitting substrate 100 and the opposite substrate 200.

[0094] The organic light-emitting substrate 100 may
include a base substrate 110, a gate line GL, a gate insulation
layer 120, a dataline DL, abiasline VL, a switching transistor
ST, a driving transistor DT, a protection layer 130, an organic
light-emitting diode OLED, a repair line 142, a transistor-
covering part 144 and an organic insulation layer 150. Here,
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the organic light-emitting diode OLED may include a pixel
electrode 140, an organic light-emitting part 160 and a com-
mon electrode 170.

[0095] The base substrate 110 may have a plate shape. The
base substrate 110 may have a transparent property. The base
substrate 110 may include a display area including a plurality
of unit pixels in order to display images and a peripheral area
of the display area. The gate line GL is formed on the base
substrate 110 to extend along a first direction DI1. The gate
insulation layer 120 is formed on the base substrate 110 to
cover the gate line GL. The data line DL is formed on the gate
insulation layer 120 to extend along a second direction DI2
crossing the first direction DI1. The first direction DI1 and the
second direction DI2 may be orthogonal with each other. The
bias line VL is formed on the gate insulation layer 120, and is
spaced apart from the data line DL.

[0096] The switching transistor ST includes a switching
gate electrode SG, a switching active pattern SA, a switching
ohmic contact pattern SO, a switching source electrode SS
and a switching drain electrode SD. Here, the switching tran-
sistor ST is substantially the same as the switching transistor
ST in accordance with the first embodiment of the present
invention, as described in FIGS. 1 to 3, except for their
detailed shape and position; thus, a detailed description
thereof will be omitted.

[0097] The driving transistor DT includes a driving gate
electrode DG, a driving active pattern DA, a driving ohmic
contact pattern DO, a driving source electrode DS and a
driving drain electrode DD. Here, the driving transistor DT is
substantially the same as the driving transistor DT in accor-
dance with the first embodiment of the present invention, as
described in FIGS. 1 to 3, except for their detailed shape and
position; thus, a detailed description thereof will be similarly
omitted.

[0098] The switching drain electrode SD is extended to be
overlapped with the driving gate electrode DG, and is elec-
trically connected to the driving gate electrode DG by a
connection contact hole CH formed through the gate insula-
tion layer 120.

[0099] The protection layer 130 is formed on the gate insu-
lation layer 120 to cover the data line DL, the bias line VL, the
switching transistor ST and the driving transistor DT. A pixel
contact hole PH may be formed through the protection layer
130 to expose a portion of the driving drain electrode DD.
[0100] The pixel electrode 140 is formed on the protection
layer 130, and is disposed at each of the unit pixels. The pixel
electrode 140 electrically contacts with the driving drain elec-
trode DD through the pixel contact hole PH. The pixel elec-
trode 140 may have an optically non-transparent and electri-
cally conductive material. For example, the pixel electrode
140 may have a property which is capable of reflecting light.
[0101] Therepairline 142 is formed on the protection layer
130, and may extend along the first direction DI1 to be over-
lapped with the gate line GL. For example, the repair line 142
may be formed along the gate line GL to be overlapped with
the gate line GL.

[0102] The transistor-covering part 144 is formed on the
protection layer 130 to cover the switching transistor ST. The
transistor-covering part 144 may be spaced apart from the
repair line 142. Alternatively, the transistor-covering part 144
may be connected to the pixel electrode 140. When the tran-
sistor-covering part 144 is connected to the pixel electrode
140, the transistor-covering part 144 is prevented from being
floated.
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[0103] The repair line 142 and the transistor-covering part
144 may have the same material as the pixel electrode 140.
That is, the repair line 142 and the transistor-covering part
144 may have an optically non-transparent and electrically
conductive material. A resistance of the optically non-trans-
parent and electrically conductive material may be substan-
tially equal to or greater than that of the gate line GL. Alter-
natively, the resistance of the optically non-transparent and
electrically conductive material may be substantially smaller
than that of the gate line GL.

[0104] The organic insulation layer 150 is formed on the
protection layer 130 to cover the repair line 142 and the
transistor-covering part 144. The organic insulation layer 150
may have a light-emitting groove 152 formed therethrough to
expose the pixel electrode 140. The organic insulation layer
150 may include a transparent organic material. Alternatively,
the organic insulation layer 150 may include an organic black
matrix which is capable of blocking light.

[0105] Theorganic light-emitting part 160 is formed on the
pixel electrode 140. That is, the organic light-emitting part
160 is formed within the light-emitting groove 152 of the
organic insulation layer 150 to cover the pixel electrode 140.
The organic light-emitting part 160 may emit white light.
Alternatively, the organic light-emitting part 160 may gener-
ate one of red color light, green color light or blue color light.

[0106] Thecommon electrode 170 is formed on the organic
insulation layer 150 and the organic light-emitting part 160 to
cover a whole area ofthe display area. The common electrode
170 may include an optically transparent and electrically
conductive material. The common electrode 170 may trans-
mita common voltage. The common electrode 170 may have
a thickness of no more than about 100 A in order to transmit
light.

[0107] A circuitdiagram schematically showing an organic
light-emitting display device in accordance with the present
embodiment is substantially the same as the circuit diagram
schematically showing an organic light-emitting display
device in accordance with the first embodiment of the present
invention as described in FIG. 4; thus, a detailed description
thereof will be omitted.

[0108] FIG.8isacross-sectional view schematically show-
ing an organic light-emitting display device of FIG. 5 accord-
ing to one or more embodiments of the present invention.
[0109] Referring to FIG. 8, when the organic light-emitting
part 160 emits white light, the opposite substrate 200 may
include a protection substrate 210 and a plurality of color
filters CF that is formed on the protection substrate 210.

[0110] The protection substrate 210 is disposed to face the
organic light-emitting substrate 100 to protect the organic
light-emitting diodes OLED. The protection substrate 210
may have a plate shape that is identical to that of the base
substrate 110, and may havean optically transparent property.
[0111] The color filters CF are formed on a first surface of
the protection substrate 210 facing the organic light-emitting
substrate 100, and are disposed in a position corresponding to
the OLED. The color filters CF may include red color filters
R, green color filters G and blue color filters B. Here, white
light generated from the OLED is transmitted through the
color filters CF to display an image.

[0112] The organic light-emitting diodes OLED may be
self-emissive to emit red color light, green color light and blue
color light to display an image. When the organic light-emit-
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ting diodes OLED self-emit the red, green and blue color
lights, the color filters CF may be omitted from the opposite
substrate 200.

[0113] In this embodiment, the opposite substrate 200
includes the color filters CF. Alternatively, the organic light-
emitting substrate 100 may also include the color filters CF.
[00112] Hereinafter, a method of manufacturing the organic
light-emitting substrate 100 will be described with reference
to FIGS.5t0 7.

[0114] Referring again to FIGS. 5 to 7, a gate metal layer is
formed on the base substrate 110, and then the gate metal
layer is patterned to form a gate metal pattern including the
gate line GL, the switching gate electrode SG and the driving
gate electrode DG. The gate line GL extends along the first
direction DI1 on the base substrate 110, and the switching
gate electrode SG is connected to the gate line GL. The
driving gate electrode DG is spaced apart from the switching
gate electrode SG

[0115] Then, the gate insulation layer 120 is formed on the
base substrate 110 to cover the gate metal pattern. The con-
nection contact hole CH for exposing a portion of the driving
gate electrode DG may be formed through the gate insulation
layer 120.

[0116] Then, an active layer and an ohmic contact layer are
deposited on the gate insulation layer 120, and then the active
layer and the ohmic contact layer are patterned to form an
active pattern and an ohmic contact pattern. Here, the active
pattern includes the switching active pattern SA and the driv-
ing active pattern DA.

[0117] Then, a data metal layer is formed on the gate insu-
lation layer 120 to cover the active pattern and the ohmic
contact pattern, and the data metal layer is patterned to form
a data metal pattern. Here, the data metal pattern includes the
data line DL, the bias line VL, the switching source electrode
SS, the switching drain electrode SD, the driving source
electrode DS and the driving drain electrode DD. The switch-
ing drain electrode SD electrically connects to the driving
gate electrode DG through the connection contact hole CH.

[0118] Then, the ohmic contact pattern is again patterned
by using the switching source electrode SS, the switching
drain electrode SD, the driving source electrode DS and the
driving drain electrode DD. As a result, the switching ohmic
contact pattern SO and the driving ohmic contact pattern DO
are formed.

[0119] Then, the protection layer 130 is formed on the gate
insulation layer 120 to cover the data metal pattern, and a
portion of the protection layer 130 is removed to form the
pixel contact hole PH.

[0120] Then, a pixel metal layer is formed on the protection
layer 130, and the pixel metal layer is patterned to form a pixel
metal pattern including the pixel electrode 140, the repair line
142 and the transistor-covering part 144. A resistance of the
pixel metal pattern may be substantially equal to or greater
than that of the gate metal pattern. The pixel metal pattern
may include an optically non-transparent and electrically
conductive material. Furthermore, the pixel metal pattern
may have light-reflecting property.

[0121] The pixel electrode 140 is formed on the unit pixel,
and the repair line 142 is formed on the gate line GL along the
first direction DI1. The transistor-covering part 144 covers
the switching transistor ST. The transistor-covering part 144
may be spaced apart from the repair line 142 and may be
electrically connected to the pixel electrode 140.
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[0122] Then, an organic insulation layer 150 is formed to
cover the pixel metal pattern, and a portion of the organic
insulation layer 150 is removed to form the light-emitting
groove 152. The light-emitting groove 152 may expose the
pixel electrode 140.

[0123] Then, the organic light-emitting part 160 is formed
on the pixel electrode 140. That is, the organic light-emitting
part 160 is formed within the light-emitting groove 152.
[0124] Then, the common electrode 170 is formed on the
organic light-emitting part 160 and the organic insulation
layer 150. The common electrode 170 may be formed on a
whole area of the display area.

[0125] According to one or more embodiments of the
present invention, as the repair line 142 is formed on an upper
portion of the gate line GL along the gate line GL, the repair
line 142 may repair electric defects of the gate line GL.. When
alaser beam is irradiated to the repair line 142, the laser beam
forms a repair hole through the protection layer 130 and the
gate insulation layer 120. Thus, the repair line 142 may be
electrically connected to the gate line GL through the repair
hole. That is, the repair line 142 may play a role of a bypass
line which is capable of repairing electric defects of the gate
line GL.

[0126] As described above, according to one or more
embodiments of the present invention, the repair line 142,
which is patterned from the same pixel metal layer as that for
the pixel electrode 140 of the organic light-emitting diode
OLED, is disposed on the gate line GL to be overlapped with
the gate line GL.. As a result, when electric defects such as an
opening defect or a short defect are generated in the gate line
GL, laser beam may be irradiated at an overlapping area
between the gate line GL and the repair line 142, so that
electric defects of the gate line GL. may be repaired.

[0127] Forexample, whenthe electric defect of the gate line
GL is opening defect, the laser beam may be irradiated to two
positions of the repair line 142 corresponding to the opening
defect, so that the repair line 142 and the gate line GL may be
electrically connected to each other at the two positions to
bypass the opening defect. When the electric defect of the
gate line GL is short defect, the laser beam may be irradiated
to two edge portions of the gate line GL corresponding to the
shorted position to open the gate line GL. Then, the laser
beam may be irradiated to the repair line 142 corresponding to
positions surrounding the two opened edge portions of the
gate line GL, so that the repair line 142 and the gate line GL
may be electrically connected to each other at those positions
to bypass the short defect. As a result, even though electric
defects are generated in the gate line, the repair line 142 may
play a role of a bypass line which is capable of repairing
electric defects of the gate line GL.

[0128] Although exemplary embodiments of the present
invention have been described, it is understood that embodi-
ments of the present invention should not be limited to these
exemplary embodiments, but many modifications in form and
detail may be made by one of ordinary skill in the art without
departing from the spirit and scope of the present invention.
Accordingly, all such modifications are intended to be
included within the scope of the present invention as defined
in the following claims.

What is claimed is:

1. An organic light-emitting substrate comprising:

a base substrate;

a gate line formed on the base substrate along a first direc-
tion;
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a data line formed along a second direction crossing the
first direction;

abias line spaced apart from the gate line and the data line;

an organic light-emitting diode comprising a pixel elec-
trode formed on the base substrate, a common electrode
formed on the pixel electrode, and an organic light-
emitting part formed between the pixel electrode and the
common electrode;

aswitching transistor electrically connected to the gate line
and the data line;

a driving transistor electrically connected to the bias line,
the pixel electrode and the switching transistor; and

a repair line formed from a pixel metal layer that is iden-
tical to the pixel electrode to be spaced apart from the
pixel electrode, and formed along the first direction to be
overlapped with the gate line.

2. The organic light-emitting substrate of claim 1, wherein
the pixel metal layer comprises an optically transparent mate-
rial.

3. The organic light-emitting substrate of claim 2, further
comprising a transistor-covering part patterned from the pixel
metal layer that is identical to the pixel electrode and the
repair line to cover the switching transistor.

4. The organic light-emitting substrate of claim 3, wherein
the transistor-covering part is connected to the repair line.

5. The organic light-emitting substrate of claim 3, wherein
the transistor-covering part is spaced apart from the repair
line.

6. The organic light-emitting substrate of claim 5, wherein
the transistor-covering part is electrically connected to the
pixel electrode.

7. The organic light-emitting substrate of claim 2, wherein
a resistance of the pixel metal layer is substantially equal to
that of the gate line.

8. The organic light-emitting substrate of claim 1, wherein
the gate line comprises:

a gate line formed along the first direction; and

a repair-protruding part protruding from the gate line to be
overlapped with the repair line.

9. The organic light-emitting substrate of claim 1, wherein
the common electrode is formed to cover a whole surface of
the base substrate.

10. The organic light-emitting substrate of claim 9,
wherein the organic light-emitting part comprises a material
emitting white light.

11. The organic light-emitting substrate of claim 1,
wherein the switching transistor comprises:

a switching gate electrode electrically connected to the

gate line;

a switching active pattern formed on the switching gate
electrode;

a switching source electrode electrically connected to the
data line to be overlapped with the switching active
pattern; and

a switching drain electrode spaced apart from the switch-
ing source electrode to be overlapped with the switching
active pattern.

12. The organic light-emitting substrate of claim 1,

wherein the driving transistor comprises:

a driving gate electrode electrically connected to the
switching drain electrode;

a driving active pattern formed on the driving gate elec-
trode;
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adriving source electrode electrically connected to the bias
line to be overlapped with the driving active pattern; and
a driving drain electrode spaced apart from the driving
source electrode, and overlapped with the driving active
pattern to be electrically connected to the pixel elec-
trode.
13. A method of manufacturing an organic light-emitting
substrate, the method comprising:
forming a gate line, a switching gate electrode and a driving
gate electrode on a base substrate, the gate line extend-
ing along a first direction, the switching gate electrode
being electrically connected to the gate line, and the
driving gate electrode being spaced apart from the
switching gate electrode;
forming an active pattern comprising a switching active
pattern disposed on the switching gate electrode, and a
driving active pattern disposed on the driving gate elec-
trode;
forming a data metal pattern comprising a data line formed
along a second direction crossing the first direction, a
bias line spaced apart from the gate line and the data line,
a switching source electrode connected to the data line,
a switching drain electrode spaced apart from the
switching source electrode to be electrically connected
to the driving gate electrode, a driving source electrode
connected to the bias line and a driving drain electrode
spaced apart from the driving source electrode:
forming a pixel metal pattern comprising a pixel electrode
electrically connected to the driving drain electrode and
arepair line spaced apart from the pixel electrode along
the first direction to be overlapped with the gate elec-
trode;
forming an organic light-emitting part on the pixel elec-
trode; and
forming a common electrode on the organic light-emitting
part.
14. The method of claim 13, wherein the pixel metal pat-
tern comprises an optically transparent material.
15. The method of claim 14, wherein the pixel metal pat-
tern further comprises a transistor-covering part which covers
the switching transistor.
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16. The method of claim 15, wherein the transistor-cover-
ing part is connected to the repair line.

17. An organic light-emitting display device comprising:

an organic light-emitting substrate emitting light; and

an opposite substrate being disposed opposite to the

organic light-emitting substrate to protect the organic

light-emitting substrate, wherein the organic light-emit-
ting substrate comprises:

a base substrate;

a gate line formed on the base substrate along a first
direction;

a data line formed along a second direction crossing the
first direction;

a bias line spaced apart from the gate line and the data
line;

an organic light-emitting diode comprising a pixel elec-
trode formed on the base substrate, a common elec-
trode formed on the pixel electrode, and an organic
light-emitting part formed between the pixel elec-
trode and the common electrode;

a switching transistor electrically connected to the gate
line and the data line;

a driving transistor electrically connected to the bias
line, the pixel electrode and the switching transistor;
and

a repair line formed from a pixel metal layer that is
identical to the pixel electrode to be spaced apart from
the pixel electrode, and formed along the first direc-
tion to be overlapped with the gate line.

18. The organic light-emitting display device of claim 17,
wherein the opposite substrate comprises a color filter that is
disposed at a position corresponding to the organic-light
emitting diode.

19. The organic light-emitting display device of claim 18,
wherein the organic light-emitting diode emits white light.

20. The organic light-emitting display device of claim 17,
wherein the organic light-emitting substrate further com-
prises a transistor-covering part that is patterned from the
pixel metal layer that is identical to the pixel electrode and the
repair line to cover the switching transistor.
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