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(57) ABSTRACT

Discussed are an organic light emitting diode display which
can minimize a malfunction due to an open failure caused in
a fabricating process of the organic light emitting diode dis-
play using thin film transistors as control elements, and fab-
ricating and inspecting method of the organic light emitting
diode display. Accordingly, at least one contact part is further
formed by forming an upper metal layer of a dual gate struc-
ture with respect to an area in which an open failure easily
occurs due to a step difference on a substrate of the organic
light emitting diode display, so that a signal can be normally
applied even when the open failure occurs.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY, AND FABRICATING AND
INSPECTING METHODS THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Pursuant to 35 U.S.C. §119(a), this application
claims the benefit of earlier filing date and right of priority to
Korean Application No. 10-2013-0152502, filed on Dec. 9,
2013, the contents of which is incorporated by reference
herein in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure relates to an organic light
emitting diode display, and particularly, to an organic light
emitting diode display which can minimize a malfunction due
to an open failure caused in a fabricating process of the
organic light emitting diode display using thin film transistors
as control elements, and fabricating and inspecting method of
the organic light emitting diode display.

[0004] 2. Description of the Related Art

[0005] A liquid crystal display, a field emission display, a
plasma display panel, an organic light emitting diode display
(OLED display), and the like are used as flat panel displays
for substituting for cathode ray tubes.

[0006] Among these displays, organic light emitting diodes
provided in the OLED display have characteristics of high
luminance and low operating voltage, and are self-lumines-
cent. Hence, the OLED display has a high contrast ratio and
can be implemented as an ultra-thin display. Also, the OLED
display has a response time of a few microseconds (jis) to
easily realize moving pictures. Also the OLED display has no
limitation of a viewing angle, and is stable even at low tem-
perature.

[0007] FIG.11is an equivalent circuit diagram of a pixel of
an OLED display according to the related art.

[0008] Referring to FIG. 1, the pixel PX of the OLED
display has a structure having three thin film transistors SWT,
DRT and SST and one capacitor C1, and includes an organic
light emitting diode EL; a driving thin film transistor DRT for
supplying current to the organic light emitting diode EL; a
scan thin film transistor SWT for receiving a data voltage
Vdata, the scan thin film transistor SWT being connected to
the driving thin film transistor DRT to the data voltage Vdata
to a gate electrode of the driving thin film transistor DRT
according to a scan signal Vscan; a sensing thin film transistor
SST connected between a sensing controller and the driving
thin film transistor DRT to sink the current supplied from the
driving thin film transistor DRT according to a sensing signal
Vref; and a capacitor C1 connected between the gate elec-
trode and a source electrode of the driving thin film transistor
DRT.

[0009] Inorderto implement realize highresolution images
that require high quality of full-HD or more in the OLED
display, each pixel should be configured to have a high aper-
ture ratio structure. The high-resolution display has a high
probability that a failure such as corrosion, non-patterning or
step difference failure may occur in a fabrication process of
the high-resolution display, as compared with the existing
high-resolution displays. Accordingly, a defect detection
method and an efficient repair method are required.
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[0010] Particularly, in the OLED display having the pixel
structure described above, there frequently occurs a failure
that a line for connecting between the source electrode of the
driving thin film transistor DRT and an anode electrode of the
organic light emitting diode EL is opened. The lines are
formed in different metal layers to be contacted with each
other, and the upper metal layer is over-etched in an etching
process due to a step difference of the lower metal layer,
thereby resulting in the failure.

[0011] FIG. 2 is a sectional view illustrating an example in
which an open failure occurs in the OLED display according
to a related art.

[0012] Referring to FIG. 2, in the OLED display, a gate
metal layer 13, a gate insulating layer 15, a first source and
drain metal layer 22, a passivation layer 25, a second source
and drain metal layer 27, an interlayer insulating layer 31 and
an anode metal layer 43 are sequentially formed ona substrate
10.

[0013] Suchastructure is referred to a face seal structure. In
the structure, the second source and drain metal layer 27 acts
as an auxiliary gate electrode of the driving thin film transistor
(DRT of F1G. 1). That is, the driving thin film transistor has a
dual gate structure in which the gate electrode of the driving
thin film transistor is configured with two metal layers, i.e.,
the gate metal layer 13 and the second source and drain metal
layer 27.

[0014] As shown in this figure, the passivation layer 25
performs a function of insulating the first source and drain
metal layer 22 beneath the second source and drain metal
layer 27. The passivation layer 25 has one side opened so that
the anode metal layer 43 is electrically connected to the first
source and drain metal layer 22 through the second source and
drain metal layer 27.

[0015] Inan etching process ofthe second source and drain
metal layer 27, the second source and drain metal layer 27 is
over-etched due to a step difference caused by the lower
passivation layer 25, and therefore, an open failure frequently
occurs in the second source and drain metal layer 27. Accord-
ingly, an electrical signal is not normally applied to the anode
metal layer 43.

[0016] This becomes a factor that causes an unexpected
malfunction of the OLED display, thereby deteriorating the
driving reliability of the display.

SUMMARY OF THE INVENTION

[0017] Therefore, an aspect of the present invention is to
provide an organic light emitting diode display and a fabri-
cating method thereof, which can minimize, through a redun-
dancy structure, a malfunction due to an open failure caused
by a step difference in a fabricating process of the organic
light emitting diode display.

[0018] Another aspect of the present invention is to provide
an inspecting method of the organic light emitting diode
display, which can easily detect and repair a failure even in a
pixel structure in which an additional open failure occurs.
[0019] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, an organic light emitting diode
display according to an embodiment of the present invention
includes: a substrate; a gate metal layer formed on the sub-
strate; a gate insulating layer and an etching stop layer,
formed on the gate metal layer to expose a portion of the gate
metal layer; a first source and drain metal layer formed on the
etching stop layer; a passivation layer formed on the first
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source and drain metal layer to expose a predetermined area
of the first source and drain metal layer; a second source and
drain metal layer formed on the passivation layer, the second
source and drain metal layer being contacted with the first
source and drain metal layer having the exposed predeter-
mined area; an interlayer insulating layer having first and
second contact holes through which first and second areas of
the second source and drain metal layer are exposed, respec-
tively; and an anode metal layer formed on the interlayer
insulating layer to cover the first contact hole, the anode metal
layer being extended in one direction to cover the second
contact hole.

[0020] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, a method of fabricating an organic
light emitting diode display, according to an embodiment of
the present invention includes: preparing a substrate; forming
a gate metal layer on the substrate; forming a gate insulating
layer and an etching stop layer on the gate metal layer; form-
ing a first source and drain metal layer on the etching stop
layer; forming a passivation layer for exposing a predeter-
mined area of the first source and drain metal layer; forming,
onthepassivation layer, a second source and drain metal layer
contacted with the first source and drain metal layer; forming
an interlayer insulating layer having first and second contact
holes through which first and second areas of the second
source and drain metal layer are exposed, respectively; and
forming, on the interlayer insulating layer, an anode metal
layer for covering the first contact hole, the anode metal layer
being extended in one direction to cover the second contact
hole.

[0021] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, according to an embodiment of the
present invention, a method of inspecting an organic light
emitting diode display comprising an organic light emitting
diode, a switching thin film transistor, a driving thin film
transistor and a sampling thin film transistor, which control
the organic light emitting diode, the method includes: apply-
ing a first voltage of a DC waveform to gate and drain elec-
trodes of the switching thin film transistor; applying the first
voltage to a drain electrode of the driving thin film transistor;
and applying a second voltage of a DC waveform to a drain
electrode of the sampling thin film transistor, and applying a
third voltage that swings with a predetermined widthto a gate
electrode of the sampling thin film transistor.

[0022] According to an embodiment of the present inven-
tion, at least one contact part is further formed by forming an
upper metal layer of a dual gate structure with respect to an
area in which an open failure easily occurs due to a step
difference on the substrate of the organic light emitting diode
display, so that a signal can be normally applied even when
the open failure occurs.

[0023] Further, although an additional open failure may
occur, a voltage of a predetermined potential is applied,
thereby easily deciding the occurrence of an open failure.

[0024] Further scope of applicability of the present appli-
cation will become more apparent from the detailed descrip-
tion given hereinafter. However, it should be understood that
the detailed description and specific examples, while indicat-
ing preferred embodiments of the invention, are given by way
of illustration only, since various changes and modifications
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within the spirit and scope of the invention will become
apparent to those skilled in the art from the detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWING

[0025] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments and together with the
description serve to explain the principles of the invention.

[0026]

[0027] FIG. 1is an equivalent circuit diagram of a pixel of
an organic light emitting diode display according to a related
art;

[0028] FIG. 2 is a sectional view illustrating an example in
which an open failure occurs in the organic light emitting
diode display according to the related art;

[0029] FIG. 3 is a plan view of a pixel of an organic light
emitting diode display according to an exemplary embodi-
ment of the present invention, and FIGS. 4A and 4B are
section views illustrating respectively portions [V-IV' and
V-V' of FIG. 3;

[0030] FIGS. 5A to S5H are process sectional views illus-
trating a fabricating method of the organic light emitting
diode display according to an exemplary embodiment of the
present invention; and

[0031] FIG. 6A is an equivalent circuit diagram of a pixel,
illustrating an open failure inspecting method of the organic
light emitting diode display according to the exemplary
embodiment of the present invention, and FIG. 6B is a signal
waveform diagram of signals applied to the pixel of FIG. 6A.

In the drawings:

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0032] Description will now be given in detail of the exem-
plary embodiments of the present invention, with reference to
the accompanying drawings. For the sake of brief description
with reference to the drawings, the same or equivalent com-
ponents will be provided with the same reference numbers,
and description thereof will not be repeated.

[0033] FIG. 3 is a plan view of a pixel of an organic light
emitting diode display according to an exemplary embodi-
ment of the present invention, and FIGS. 4A and 4B are
section views respectively illustrating portions TV-IV' and
V-V' of FIG. 3. The pixel of the organic light emitting diode
display according to one or more embodiments of the present
invention includes three thin film transistors.

[0034] Referring to FIGS. 3-4B, in the organic light emit-
ting diode display according to the present disclosure, a gate
metal layer 113 including a gate electrode and a signal line is
formed on a substrate 100. Here, the substrate 100 may be
made of a flexible plastic material having flexibility so that the
organic light emitting diode display can maintain display
performance as it is even though it is bent like paper.

[0035] The gate metal layer 113 may be formed into a
single-layered structure including a first metal material hav-
ing a low resistance characteristic, e.g., any one of aluminum
(Al), aluminum alloy (AINd), copper (Cu), copper alloy,
molybdenum (Mo) and moly-titanium (MoTi), or may be
formed into a double- or triple-layered structure including
two or more thereof. The gate metal layer 113 forms a lower
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electrode of a capacitor C1. The gate metal layer 113 is
extended to form a gate electrode 1131 of a driving thin film
transistor DRT.

[0036] A gateinsulating layer 115 and an etching stop layer
116, made of an insulating material, e.g., silicon oxide (Si02)
or silicon nitride (SiNx) that is an inorganic material are
formed on the entire surface of a display area of the substrate
including the gate metal layer 113.

[0037] A semiconductor layer 121 made of any one
selected from amorphous silicon, polysilicon and semicon-
ductor oxide, corresponding to each thin film transistor SWT,
SST or DRT, is formed between the gate insulating layer 115
and the etching stop layer 116. A partial area of the semicon-
ductor layer 121 is exposed through contact holes formed in
the etching stop layer 116, and a first source and drain metal
layer 122 including source and data electrodes 1221 of the
driving thin film transistor DRT, a line 1222 for applying a
data signal Vdata, and a line 1223 for applying a power
voltage ELVDD is formed on the gate insulating layer 115
and the etching stop layer 116 including the contact holes.
[0038] Here, the first source and drain metal layer 122 may
be made of, for example, a combination of any one or more of
aluminum (Al), aluminum alloy (AINd), copper (Cu), copper
alloy, molybdenum (Mo), moly-titanium (MoTi), chrome
(Cr) and titanium ('T7).

[0039] Particularly, the source and drain electrodes 1221
made of the metal material are formed in the driving thin film
transistor DRT. Here, the source and drain electrodes 1221 are
spaced apart from each other and contacted with the semi-
conductor layer 121 exposed through the contact holes.
Accordingly, the gate electrode 1131, the gate insulating
layer 115, the semiconductor layer 121, and the source and
drain electrodes 1221 constitute one driving thin film transis-
tor DRT. In addition to the driving thin film transistor DRT, a
switching thin film transistor SWT and a sampling thin film
transistor SST are also formed into the same stack structure.
[0040] Here, gate and drain electrodes of the switching thin
film transistor SWT are respectively connected to scan and
data lines, and a source electrode of the switching thin film
transistor SWT is electrically connected to the gate electrode
of the driving thin film transistor DRT. The source electrode
ofthe driving thin film transistor DRT is connected to a source
electrode of the sampling thin film transistor SST.

[0041] The first source and drain metal layer 122 consti-
tutes an upper electrode of the capacitor C1.

[0042] Meanwhile, in these figures, the case where the first
source and drain metal layer 122 has a single-layered struc-
ture is shown as an example. However, the first source and
drain metal layer 122 may be formed into a double- or triple-
layered structure by a combination of two metal materials.
[0043] A passivation layer 125 that covers the driving thin
film transistor DRT and exposes a portion of the first source
and drain metal layer 122 is formed on the first source and
drain metal layer 122. Particularly, a partial area of the pas-
sivation layer 125 is etched to expose the first source and drain
metal layer 122 beneath the passivation layer 125. The pas-
sivation layer 125 is contacted with a second source and drain
metal layer 127 formed thereon.

[0044] The second source and drain metal layer 127 is
formed on the passivation layer 125. The second source and
drain metal layer 127 may be formed of the same material as
the first source and drain metal layer 122. Particularly, the
second source and drain metal layer 127 includes an auxiliary
gate electrode 1271 patterned above the driving thin film
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transistor DRT so that the same voltage applied to the gate
electrode 1131 is applied thereto, thereby forming a dual gate
structure.

[0045] The auxiliary gate electrode 127 is extended up to
the exposed area of the first source and drain metal layer 122
to be contacted with the first source and drain metal layer 122.
Accordingly, the auxiliary gate electrode 127 allows a signal
supplied from the first source and drain metal layer 122 to be
applied up to an anode metal layer 143.

[0046] An interlayer insulating layer 131 is formed on the
second source and drain metal layer 127. A first contact hole
141 for exposing the second source and drain metal layer 127
formed beneath the interlayer insulating layer 131 is formed
in a partial area of the interlayer insulating layer 131, and the
anode metal layer 143 having a form separated for each pixel
is formed on the interlayer insulating layer 131 including the
first contact hole 141.

[0047] Here, the area exposed by the first contact hole 141
is overlapped with the capacitor C1 that the gate metal layer
113 and the first source and drain metal layer 122 constitute.
The area exposed by the first contact hole 141 is defined as a
first area with which the second source and drain metal layer
127 and the anode metal layer 142 are contacted.

[0048] Inthe firstarea, the first source and drain metal layer
122 and the second source and drain metal layer 127 are
insulated from each other by the passivation layer 125.

[0049] The anode metal layer 143 constitutes an anode
electrode of the organic light emitting diode. Although not
shown in these figures, an organic light emitting layer con-
figured with organic light emitting patterns (not shown) for
respectively emitting red, green and blue and a cathode elec-
trode (not shown) are formed on the anode metal layer 143.
Accordingly, the anode metal layer 143, the cathode elec-
trode, and the organic light emitting layer interposed between
the two electrodes constitute the organic light emitting diode.

[0050] Here, the organic light emitting layer may be formed
into a single-layered structure including an organic light emit-
ting material. Alternatively, the organic light emitting layer
may be formed into a multi-layered structure including a hole
injection layer, a hole transporting layer, a light emitting
material layer, an electron transporting layer and an electron
injection layer in order to increase light emitting efficiency.

[0051] Particularly, in the present disclosure, the anode
metal layer 143 is extended in one direction up to a second
contact hole 142 of the interlayer insulating layer 131,
through which the second source and drain metal layer 127
not overlapped with the passivation layer 125 is exposed, to
be redundantly contacted with the second source and drain
metal layer 127.

[0052] That is, in addition to the first contact hole 141
formed in the area overlapped with the passivation layer 125,
the second contact hole 142 is further formed corresponding
to the area in which the first source and drain metal layer 122
and the second source and drain metal layer 127 are contacted
by etching the passivation layer 125 in the interlayer insulat-
ing layer 131 included in one pixel. The anode metal layer 143
is extended up to the second contact hole 142 so that the
second source and drain metal layer 127 and the anode metal
layer 143 are redundantly contacted.

[0053] Here, the area exposed by the second contact hole
142 is defined as a second area in which the gate metal layer
113, the first source and drain metal layer 122, the second
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source and drain metal layer 127 and the anode metal layer
143 are sequentially formed to be directly contacted with
each other.

[0054] According to the structure described above,
although an open failure of the second source and drain metal
layer 127 occurs due to a step difference of the passivation
layer 125 in an etching process of the second source and drain
metal layer 127, the electrical connection between the anode
metal layer 143 and the first source and drain electrode 122 is
unchanged. The signal supplied to the anode metal layer 143
is the power voltage ELVDD applied through the driving thin
film transistor DRT.

[0055] Meanwhile, at least one passivation layer, an
organic layer, a protective film and the like, which prevent
moisture from penetrating into the organic light emitting
layer, are further formed on the anode metal layer 143,
thereby forming one organic light emitting diode display.
[0056] Hereinafter, a method of fabricating the organic
light emitting diode display according to an embodiment of
the present invention will be described with reference to
FIGS. 5A to 5H.

[0057] FIGS. 5A to 5H are process sectional views of por-
tions IV-IV' and V-V' of FIG. 3, illustrating a fabricating
method of the organic light emitting diode display according
to the exemplary embodiment. First, referring to FIG. 3A, (a)
of FIG. 5A illustrates the portion I[V-IV' of FIG. 3, which is an
area in which the anode electrode and the driving thin film
transistor are connected, and (b) of FIG. 5A illustrates the
portion V-V' of FIG. 3, which is an area of the driving thin film
transistor.

[0058] First, a substrate 100 is prepared which becomes an
object on which a pixel pattern is to be formed. Here, the
substrate 100 may be made of a flexible plastic material
having flexibility so that the organic light emitting diode
display can maintain display performance as it is even though
it is bent.

[0059] Next, a buffer layer (not shown) made of an insulat-
ing material, e.g., silicon oxide (SiO2) or silicon nitride
(SiNx) that is an inorganic insulating material is formed on
the substrate 100. The buffer layer may be omitted according
to characteristics of a semiconductor layer (not shown).
[0060] Subsequently, a first metal material having a low
resistance characteristic is formed on the buffer layer. For
example, the first metal material may be formed into a single-
layered structure including any one of aluminum (Al), alumi-
num alloy (AINd), copper (Cu), copper alloy, molybdenum
(Mo) and moly-titanium (MoTi), or may be formed into a
double- or triple-layered structure including a combination of
two or more thereof. The first metal material is patterned
using a mask, thereby forming a gate metal layer 113 includ-
ing a signal line and a gate electrode 1131 of the driving thin
film transistor. An example in which the gate metal layer 113
and the gate electrode 1131 have a single-layered structure is
shown in this figure.

[0061] Next, referring to FIG. 5B, a gate insulating layer
115 made of silicon oxide (Si02) or silicon nitride (SiNx) that
is an inorganic insulating material is formed on the substrate
100 including the gate metal layer 113 and the gate electrode
1131. Subsequently, a semiconductor layer 121 made of any
one selected from amorphous silicon, polysilicon and semi-
conductor oxide is formed corresponding to the gate elec-
trode 1131.

[0062] Subsequently, referring to FIG. 5C, an insulating
material is deposited on the gate insulating layer 115 and the
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semiconductor layer 121. The insulating material is patterned
together with a partial area of the gate insulating layer 115,
thereby forming an etching stop layer 116 for partially expos-
ing the gate metal layer 113 and the semiconductor layer 121.
[0063] Next, referring to FIG. 5D, a second metal material
is deposited and patterned on the etching stop layer 116,
thereby forming a first source and drain metal layer 122 and
source and drain electrodes 2221 of the driving thin film
transistor. Here, the second metal material may include one or
more of aluminum (Al), aluminum alloy (AINd), copper
(Cu), copper alloy, molybdenum (Mo), moly-titanium
(MoTi), chrome (Cr) and titanium (T1).

[0064] Also, a data line through which a data signal is
applied, a power line (not shown) through which a power
voltage is applied, and the like are formed together when the
second metal material is patterned. As the second metal mate-
rialis contacted and pattern on the semiconductor layer 121 of
the driving thin film transistor, exposed through a contact hole
of the etching stop layer 116, the source and drain electrodes
1221 made of the second metal material are simultaneously
formed. Accordingly, the gate electrode 1131, the semicon-
ductor layer 121, and the source and drain electrodes 1221,
which are sequentially stacked in the area of the driving thin
film transistor, constitute one driving thin film transistor.
[0065] Here, the case where the first source and drain metal
layer 122 has a single-layered structure is shown as an
example. However, the first source and drain metal layer 122
may be formed into a double- or triple-layered structure by
combining two different metal materials.

[0066] Although not shown in this figure, a switching thin
film transistor and a sampling thin film transistor may also be
formed into the same stack structure as the driving thin film
transistor.

[0067] Next, referring to FIG. 5E, an insulating material is
deposited and patterned on the entire surface of the substrate
100 including the first source and drain metal layer 122,
thereby forming a passivation layer 125. Here, the passivation
layer 125 allows a portion of the first source and drain metal
layer 122 formed therebeneath to be exposed through a pat-
terning process.

[0068] Subsequently. referring to FIG. 5F, a third metal
material is deposited and patterned to cover the top of the
passivation layer 125, thereby forming a second source and
drain metal layer 127 and an auxiliary gate electrode 1271 of
the driving thin film transistor. Here, the third metal material
may be the same material as the second metal material con-
stituting the first source and drain metal layer 127.

[0069] Particularly, in this process, the second source and
drain metal layer 127 is contacted with the first source and
drain metal layer 122 through a contact hole formed in the
passivation layer 125, so that a signal applied from the first
source and drain metal layer 122 is supplied to the second
source and drain metal layer 127. As the same signal applied
to the gate electrode 1131 is applied to the auxiliary gate
electrode 1271, the driving thin film transistor of a dual gate
structure is implemented.

[0070] Next, referring to FIG. 5G, silicon oxide (8i02),
silicon nitride (SiNx) or the like that is an inorganic insulating
material is deposited and patterned on the entire surface of the
substrate 100 including the second source and drain metal
layer 127 and the auxiliary gate electrode 1271, thereby form-
ing an interlayer insulating layer 131. Particularly, after the
insulating material is deposited, first and second contact holes
141 and 142 through which at least two areas are exposed
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with respect to the second source and drain metal layer 127
are formed on the interlayer insulating layer 131 through a
patterning process. The first contact hole 141 is formed to be
overlapped with a capacitor on the capacitor, and the second
contact hole 142 is formed on an area in which the first source
and drain metal layer 122 and the second source and drain
metal layer 127 are directly contacted. Subsequently, refer-
ring to FIG. 5H, a transparent metal material such as ITO is
deposited on the interlayer insulating layer 131 and then
selectively patterned, thereby forming an anode metal layer
143 of a dual gate structure. The anode metal layer 143 is
contacted with the second source and drain metal layer 127
through the first and second contact holes 141 and 142, and
has a form separated for each pixel.

[0071] Particularly, in the exemplary embodiment, the
anode metal layer 143 is further extended in one direction up
to the second contact hole, as compared with the conventional
art, to be directly contacted with the second source and drain
metal layer 127 of which top is exposed through the second
contact hole 142.

[0072] Accordingly, although an open failure occurs in the
second source and drain metal layer 127 due to a step differ-
ence of the passivation layer 125, the anode metal layer 143
receives a normal signal applied as the contact of the anode
metal layer 143 with the second source and drain metal layer
127 directly contacted with the first source and drain metal
layer 121 is maintained.

[0073] Although not shown in this figure, at least one pas-
sivation layer, an organic layer, a protective film and the like,
which prevent moisture from penetrating into the organic
light emitting layer, are further formed on the anode metal
layer 143, thereby completing the fabricating process of one
organic light emitting diode display.

[0074] Meanwhile, a method of inspecting whether the
anode metal layer of the dual gate structure is normally
formed in the organic light emitting diode display according
to the exemplary embodiment and detecting an open failure
that additionally occurs even though the anode metal layer is
normally formed will be described.

[0075] FIG. 6A is an equivalent circuit diagram of a pixel,
illustrating an open failure inspecting method of the organic
light emitting diode display according to the exemplary
embodiment, and FIG. 6B is a signal waveform diagram of
signals applied to the pixel of FIG. 6A.

[0076] Referring to FIGS. 6A and 6B, the open failure
inspecting method of the organic light emitting diode display
of the present disclosure is a method of inspecting an open
failure between an organic light emitting diode EL and a
driving thin film transistor DRT, and includes applying a first
voltage of a DC waveform to gate and drain electrodes of a
switching thin film transistor SWT, applying the first voltage
to adrain electrode of the driving thin film transistor DRT, and
applying a second voltage of a DC waveform to a drain
electrode of a sampling thin film transistor SST and applying
a third voltage that swings with a predetermined width to a
gate electrode of the sampling thin film transistor SST.
[0077] Specifically, a power voltage ELVDD applied to the
drain electrode of the driving thin film transistor DRT, a data
voltage Vdata applied to the drain electrode of the switching
thin film transistor SWT, and a ground voltage ELVSS
applied to a cathode electrode of the organic light emitting
diode EL are all controlled to 0V that is the first voltage.
[0078] Inaddition,areference voltage Vrefapplied through
the sampling thin film transistor SST is fixed to 3V that is the
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second voltage, and the third voltage that is a voltage Vpul for
controlling the reference voltage Vref is applied as a wave-
form that swings between =15V and 20V.

[0079] Accordingly, the occurrence of an open failure
between the organic light emitting diode EL and the driving
thin film transistor DRT can be easily detected with any
separate detection means according to a light emitting form of
the organic light emitting diode EL.

[0080] When it is decided according to the inspecting
method that an open failure has occurred as the organic light
emitting diode EL does not emit light or the luminance of
light emitted from the light emitting diode EL is remarkably
low, the insulating structure formed on the first source and
drain metal layer (122 of FIG. 4A) or the second source and
drain metal layer (127 of FIG. 4A) adjacent to the anode metal
layer (143 of FIG. 4A) is etched so that a partial area of the
insulating structure is exposed, and a short-circuit pattern that
covers the anode metal layer and the exposed area is further
formed, thereby performing repair. A CVD zapping method
may be applied as such a repair method.

[0081] The foregoing embodiments and advantages are
merely exemplary and are not to be construed as limiting the
present disclosure. The present teachings can be readily
applied to other types of apparatuses. This description is
intended to be illustrative, and not to limit the scope of the
claims. Many alternatives, modifications, and variations will
be apparent to those skilled in the art. The features, structures,
methods, and other characteristics of the exemplary embodi-
ments described herein may be combined in various ways to
obtain additional and/or alternative exemplary embodiments.
[0082] As the present features may be embodied in several
forms without departing from the characteristics thereof, it
should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
construed broadly within its scope as defined in the appended
claims, and therefore all changes and modifications that fall
within the metes and bounds of the claims, or equivalents of
such metes and bounds are therefore intended to be embraced
by the appended claims.

What is claimed is:

1. An organic light emitting diode display, comprising:

a substrate;

a gate metal layer on the substrate;

a gate insulating layer and an etching stop layer on the gate
metal layer to expose a portion of the gate metal layer;

a first source and drain metal layer on the etching stop
layer;

a passivation layer on the first source and drain metal layer
to expose a predetermined area of the first source and
drain metal layer;

a second source and drain metal layer on the passivation
layer being contacted with the first source and drain
metal layer having the exposed predetermined area;

an interlayer insulating layer having first and second con-
tact holes through which first and second areas of the
second source and drain metal layer are exposed, respec-
tively; and

an anode metal layer on the interlayer insulating layer to
cover the first contact hole, the anode metal layer being
extended to cover the second contact hole.

2. The organic light emitting diode display of claim 1,

further comprising:



US 2015/0162393 A1l

agateelectrode disposed in the same layer as the gate metal

layer;

a semiconductor layer disposed to be overlapped with the

gate electrode on the gate insulating layer;

source and drain electrodes disposed in the same layer as

the first source and drain metal layer, the source and
drain electrodes being contacted with the semiconductor
layer through the area exposed by the etching stop layer;
and

an auxiliary gate electrode disposed to be overlapped with

the semiconductor layer in the same layer as the second
source and drain metal layer.

3. The organic light emitting diode display of claim 1,
wherein the first area is an area in which the gate metal layer
and the first source and drain metal layer constitute a capaci-
tor, and the first and second metal layers are insulated from
each other.

4. The organic light emitting diode display of claim 1,
wherein the second area is an area in which the first source
and drain metal layer and the second source and drain metal
layer are directly contacted with each other.

5. A method of fabricating an organic light emitting diode
display, the method comprising:

preparing a substrate;

forming a gate metal layer on the substrate;

forming a gate insulating layer and an etching stop layer on

the gate metal layer;

forming a first source and drain metal layer on the etching

stop layer;

forming a passivation layer for exposing a predetermined

area of the first source and drain metal layer;

forming, on the passivation layer, a second source and

drain metal layer contacted with the first source and
drain metal layer;

forming an interlayer insulating layer having first and sec-

ond contact holes through which first and second areas
of the second source and drain metal layer are exposed,
respectively; and

forming, on the interlayer insulating layer, an anode metal

layer for covering the first contact hole, the anode metal
layer being extended to cover the second contact hole.

6. The method of claim 5, wherein the forming of the gate
metal layer on the substrate comprises forming a gate elec-
trode of a thin film transistor in the same layer as the gate
metal layer.

7. The method of claim 6, wherein the forming of the gate
insulating layer and the etching stop layer comprises:

forming the gate insulating layer on the entire surface of the

substrate including the gate metal layer;,
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forming a semiconductor layer of the thin film transistor to

be overlapped with the gate electrode; and

exposing a predetermined area of the semiconductor layer

and forming the etching stop layer on the gate insulating
layer.

8. The method of claim 7, wherein the forming of the first
source and drain metal layer comprises forming source and
drain electrodes formed in the same layer as the first source
and drain metal layer, the source and drain electrodes being
contacted with the semiconductor layer through the area
exposed by the etching stop layer.

9. The method of claim 8, wherein the forming of the
second source and drain metal layer comprises forming an
auxiliary gate electrode overlapped with the semiconductor
layer in the same layer as the second source and drain metal
layer.

10. The method of claim 5, wherein the first area is an area
in which the gate metal layer and the first source and drain
metal layer constitute a capacitor, and the first and second
metal layers are insulated from each other.

11. The method of claim 5, wherein the second area is an
area in which the first source and drain metal layer and the
second source and drain metal layer are directly contacted
with each other.

12. A method of inspecting an organic light emitting diode
display comprising an organic light emitting diode, a switch-
ing thin film transistor, a driving thin film transistor and a
sampling thin film transistor, which control the organic light
emitting diode, the method comprising:

applying afirst voltage of a DC waveform to gate and drain

electrodes of the switching thin film transistor;
applying the first voltage to a drain electrode of the driving
thin film transistor; and

applying a second voltage of a DC waveform to a drain

electrode of the sampling thin film transistor, and apply-
ing a third voltage that swings with a predetermined
width to a gate electrode of the sampling thin film tran-
sistor.

13. The method of claim 12, wherein the first voltage is a
voltage having a potential equal to that of a ground voltage.

14. The method of claim 13, wherein the second voltage is
avoltage having a potential at least higher than that of the first
voltage.

15. The method of claim 12, wherein the third voltage is a
voltage having a potential that swings between -15V and
20V.
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