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(57) ABSTRACT

A display apparatus includes a plurality of first wirings
extending in a first direction and a plurality of second wirings
extending in a second direction crossing the first direction.
Differing first identification patterns are present on the plu-
rality of corresponding first wirings to identify the plurality of
first wirings, and differing second identification patterns are
present on the plurality of corresponding second wirings to

(22) Filed: Oct. 15, 2012 identify the plurality of second wirings.
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DISPLAY APPARATUS AND ORGANIC
LIGHT EMITTING DISPLAY APPARATUS

[0001] CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0002] This application claims the benefit under 35 U.S.C.
§119 of Korean Patent

[0003] Application No. 10-2012-077365, filed on Jul. 16,
2012, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein in its entirety by refer-
ence.

BACKGROUND

[0004] 1.Field

[0005] Embodiments relate to a display apparatus and an
organic light emitting display apparatus characterized by
simple repair processes.

[0006] 2. Description of the Related Art

[0007] Recently, conventional display apparatuses have
been replaced by portable thin flat display apparatuses.
Among flat display apparatuses, organic light emitting dis-
play apparatuses have advantages of a wide viewing angle,
excellent contrast, and high response speed. Thus, organic
light emitting display apparatuses have attracted considerable
attention as next-generation display apparatuses.

[0008] An organic light emitting display apparatus includes
an intermediate layer, a first electrode, and a second electrode.
The intermediate layer includes an organic light emitting
layer. When a voltage is applied between the first and second
electrodes, the organic light emitting layer generates visible
light.

SUMMARY

[0009] Embodiments are directed to a display apparatus
including a plurality of first wirings extending in a first direc-
tion, and a plurality of second wirings extending in a second
direction crossing the first direction. Differing first identifi-
cation patterns are present on the plurality of corresponding
first wirings to identify individual ones of the plurality of first
wirings, and differing second identification patterns are
present on the plurality of corresponding second wirings to
identify individual ones of the plurality of second wirings.

[0010] A plurality of pixels may be defined at intersections
of the first wirings and the second wirings. A single one of the
first identification patterns may repeat with respect to a plu-
rality of pixels defined along a single one of the first wirings.
A single one of the second identification patterns repeats with
respect to a plurality of pixels defined along a single one of the
second wirings.

[0011] The first wirings, the second wirings, and the plu-
rality of pixels defined by the first and second wirings may
form a pixel block. A display area of the display apparatus
may include a plurality of pixel blocks. The first identification
patterns present on the first wirings and the second identifi-
cation patterns present on the second wirings, which are
included in a single pixel block, may repeat on a pixel block
basis.

[0012] The first wirings may be scan wirings for supplying
a scan signal to the pixels.

[0013] The second wirings may be data wirings for supply-
ing a data signal to the pixels.
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[0014] The first identification patterns may include first
contact hole patterns on the first wirings. The second identi-
fication patterns may include second contact hole patterns on
the second wirings.

[0015] The contact hole patterns may include differing
numbers of first contact holes allocated to each of the first
wirings. The second contact hole patterns may include differ-
ing numbers of second contact holes allocated to each of the
second wirings.

[0016] The first contact hole patterns may include differing
arrangements of first contact holes allocated to each of the
first wirings. The second contact hole patterns may include
differing arrangements of second contact holes allocated to
each of the second wirings.

[0017] Thefirst contact hole patterns may include differing
shapes of first contact holes allocated to each of the first
wirings. The second contact hole patterns may include differ-
ing shapes of second contact holes allocated to each of the
second wirings.

[0018] The first contact hole patterns may include differing
sizes of first contact holes allocated to each of the first wir-
ings. The second contact hole patterns may include differing
sizes of second contact holes allocated to each of the second
wirings.

[0019] Embodiments are also directed to an organic light
emitting display apparatus including a plurality of pixels,
each pixel including an organic light emitting device, the
organic light emitting device including a pixel electrode, an
intermediate layer including an organic light emitting layer, a
counter electrode, and a switching device, the switching
device including a gate electrode and source and drain elec-
trodes, first wirings connected to each of the plurality of
pixels, the first wirings extending in a first direction, and
being on a same layer as the gate electrode, and second
wirings connected to each of the plurality of pixels, the sec-
ond wirings extending in a second direction crossing the first
direction, and being formed on a same layer as the source and
drain electrodes. Differing first identification patterns are on
the corresponding first wirings to identify the first wirings,
and differing second identification patterns are on the corre-
sponding second wirings to identify the second wirings.
[0020] A single one of the first identification patterns may
repeat with respect to a plurality of pixels defined along a
single one of the first wirings. A single one of the second
identification patterns may repeat with respect to a plurality
of pixels defined along a single one of the second wirings.
[0021] The first wirings, the second wirings, and the plu-
rality of pixels defined by the first and second wirings may
form a pixel block. A display area of the organic light emitting
display apparatus may include a plurality of pixel blocks. The
first identification patterns on the first wirings and the second
identification patterns on the second wirings, which are
included in a single pixel block, may repeat on a pixel block
basis.

[0022] The first wirings may be scan wirings for supplying
a scan signal to the pixels.

[0023] The second wirings may be data wirings for supply-
ing a data signal to the pixels.

[0024] The first identification patterns may include first
contact hole patterns on the first wirings. The second identi-
fication patterns may include second contact hole patterns on
the second wirings.

[0025] The first contact hole patterns may include differing
numbers of first contact holes allocated to each of the first
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wirings. The second contact hole patterns may include differ-
ing numbers of second contact holes allocated to each of the
second wirings.

[0026] The first contact hole patterns may include differing
arrangements of first contact holes allocated to each of the
first wirings. The second contact hole patterns may include
differing arrangements of second contact holes allocated to
each of the second wirings.

[0027] The first contact hole patterns may include differing
shapes of first contact holes allocated to each of the first
wirings. The second contact hole patterns may include differ-
ing shapes of second contact holes allocated to each of the
second wirings.

[0028] The first contact hole patterns may include differing
sizes of first contact holes allocated to each of the first wir-
ings. The second contact hole patterns may include differing
sizes of second contact holes allocated to each of the second
wirings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Features will become apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings in which:

[0030] FIG. 1illustrates a schematic top view of an organic
light emitting display apparatus according to an embodiment;
[0031] FIG. 2 illustrates a schematic diagram of a wiring
structure of a pixel block in the organic light emitting display
apparatus of FIG. 1;

[0032] FIG. 3 illustrates a circuit diagram of a single pixel
of the pixel block of FIG. 2;

[0033] FIG. 4 illustrates a schematic cross-sectional view
of some components of a pixel of the organic light emitting
display apparatus of F1G. 1,

[0034] FIG. 5 illustrates a schematic diagram of some of
wirings included in the organic light emitting display appa-
ratus, which are shown in FIG. 2;

[0035] FIG. 6illustrates an identification pattern formed on
some of the wirings of FIG. 5, according to an embodiment;
[0036] FIG.7illustrates a cross-sectional view through line
VII-VII of the identification pattern of FIG. 6;

[0037] FIG. 8illustrates an identification pattern formed on
some of the wirings of FIG. 5, according to another embodi-
ment;

[0038] FIG.9illustrates an identification pattern formed on
some of the wirings of FIG. 5, according to another embodi-
ment; and

[0039] FIG. 10 illustrates an identification pattern formed
on some of the wirings of FIG. 5, according to another
embodiment.

DETAILED DESCRIPTION

[0040] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as 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 exemplary implementations to those skilled in the art.
[0041] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. Like
reference numerals refer to like elements throughout.

[0042] FIG. 1 is a schematic top view of an organic light
emitting display apparatus 1 according to an embodiment,
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and FIG. 2 is a schematic diagram of a wiring structure of a
first-first pixel block B 11 in the organic light emitting display
apparatus of FIG. 1.

[0043] Referring to FIGS. 1 and 2, the organic light emit-
ting display apparatus 1 includes a display area Al and a
non-display area A2, which are formed on a substrate 10.
[0044] An image is displayed in the display area Al that is
formed in an area including the center of the substrate 10, and
the non-display area A2 may be arranged around the display
area Al.

[0045] The display area A1 includes a plurality of pixels P
providing an image.

[0046] Each pixel P may be defined by a scan wiring S
extending in a first direction X and orthogonally crossing a
data wiring D extending in a second direction Y. The data
wiring D applies a data signal provided by a data driver (not
shown) included in the non-display area A2 to each pixel P,
and the scan wiring S applies a scan signal provided by a scan
driver (not shown)included in the non-display area A2 to each
pixel P. Although FIG. 2 shows that the data wiring D extends
in the second direction Y while the scan wiring S extends in
the first direction X, in other implementations, the data wiring
D and the scan wiring S may be respectively extend in the first
direction X and the second direction Y.

[0047] Each pixel Pis connected to a first power supply line
V, extending in the second direction Y. The first power supply
line V, applies a first voltage source (ELVDD(m), refer to
FIG. 3) provided by a first power driver (not shown) included
in the non-display area A2 to each pixel P. Although not
shown in FIG. 2, a second voltage source (ELVSS(n), refer to
FIG. 3) is supplied to each pixel P. Each pixel P controls a
current capacity supplied from the first voltage source
ELVDD(m) to the second voltage source ELVSS(n) via an
organic light emitting device (OLED) (refer to FIG. 3) in
response to a data signal. Then, a predetermined luminance of
light is generated by the OLED.

[0048] FIG. 3 is a circuit diagram of a single pixel of the
first-first pixel block B, | of FIG. 2.

[0049] Referring to FIG. 3, the pixel includes an OLED and
a pixel circuit C for supplying a current to the OLED.
[0050] A pixel electrode of the OLED is connected to the
pixel circuit C, and a counter electrode of the OLED is con-
nected to the second voltage source ELVSS(n). The OLED
generates light of a predetermined luminance in response to
the current supplied from the pixel circuit C.

[0051] An organic light emitting display apparatus having
an active matrix scheme includes at least two transistors and
at least one capacitor. In detail, the organic light emitting
display apparatus having an active matrix scheme includes a
switching transistor for delivering a data signal, a driving
transistor for driving an OLED in response to the data signal,
and a capacitor for maintaining a data voltage.

[0052] A gate electrode of a first transistor TR1 is con-
nected to a scan wiring S (refer to FIG. 2), a first electrode of
the first transistor TR1 is connected to a data wiring D (refer
to FIG. 2), and a second electrode of the first transistor TR1 is
connected to a first node N1. A scan signal Scan(n) is input to
the gate electrode of the first transistor TR1, and a data signal
Data(m) is input to the first electrode of the first transistor
TR1.

[0053] A gate electrode of a second transistor TR2 is con-
nected to the first node N1, a first electrode of the second
transistor TR2 is connected to the first voltage source ELVDD
(m), and a second electrode of the second transistor TR2 is



US 2014/0014907 Al

connected to the pixel electrode of the OLED. The second
transistor TR2 functions as a driving transistor.

[0054] A first capacitor C,, is connected between the first
node N1 and the first electrode of the second transistor TR2,
i.e., the first voltage source ELVDD(m).

[0055] FIG. 4 is a schematic cross-sectional view of some
components of a pixel of the organic light emitting display
apparatus 1 of FIG. 1.

[0056] Referring to F1G. 4, a second transistor TR2, which
is a driving thin-film transistor, a first capacitor C,,, and an
OLED are formed on the substrate 10.

[0057] The substrate 10 may be formed of a transparent
glass material of which a major component is silicon dioxide
(8i0,). In other implementations, the substrate 10 may be
formed of a transparent plastic material.

[0058] A buffer layer 11 may be further layered on the
substrate 10. The buffer layer 11 provides a flat plane on the
substrate 10 and prevents permeation of moisture and alien
substances.

[0059] An active layer 212 of the second transistor TR2,
which includes a source area 2125, a drain area 212a, and a
channel area 212¢, is formed on the buffer layer 11. A gate
insulation film 13 is formed on the active layer 212, and first
and second gate electrode layers 214 and 215 including a
transparent conductive material are sequentially formed on
the gate insulation film 13 at a location corresponding to the
channel area 212¢ of the active layer 212. A source electrode
216b and adrain electrode 216a respectively connected to the
source area 2126 and the drain area 212a of the active layer
212 are formed on the second gate electrode layer 215 with an
inter-layer insulation film 15 intervening therebetween. A
pixel definition film 18 is formed on the inter-layer insulation
film 15 to cover the source electrode 2165 and the drain
electrode 216a.

[0060] A pixel electrode 114 is formed of the same trans-
parent conductive material as the first gate electrode layer 214
is formed on the buffer layer 11 and the gate insulation film
13. An intermediate layer 119 including an organic light
emitting layer is formed on the pixel electrode 114. A counter
electrode 20 is formed as a common electrode on the inter-
mediate layer 119. In the case of the organic light emitting
display apparatus 1, the pixel electrode 114 is used as an
anode, and the counter electrode 20 is used as a cathode. In
other implementations, the polarities of the electrodes may be
changed. Although not shown in FIG. 4, a sealing member
(not shown) may be arranged on the counter electrode 20 to
face one surface of the substrate 10.

[0061] FIG.5isaschematic diagram of some of the wirings
included in the organic light emitting display apparatus 1,
which are shown in FIG. 1. For convenience of description,
FIG. 5 shows only first, second, and n” scan wirings S,, S,,
and S, and first, second, and m” data wirings D,, D,, and D,,
from among the wirings included in the organic light emitting
display apparatus 1. A pixel defined by the first scan wiring S,
and the first data wiring D, is marked as P,,, and the other
pixels are marked as P 5, P, ., P51, P25, Py, Py Py and P,
[0062] Identificationpatterns X,,X,,X,,Y,,Y,,andY, are
formed on the first, second, and n” scan wirings S, S,, and S,
and the first, second, and m” data wirings Dy, D,, and D,,,
respectively. The identification patterns X, X,, X, Y, Y,,
andY,, are marks formed on corresponding wirings. In detail,
different scan identification patterns X,, X,, and X, are
respectively formed on the first, second, and n” scan wirings
S1 S, and S,,. Accordingly, the first, second, and n™ scan
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wirings S,, S,, and S, may be identified by the naked eye or by
a device such as a microscope. Likewise, different data iden-
tification patterns Y,, Y, and Y, are respectively formed on
the first, second, and mth data wirings D, D, and D,,.
Accordingly, the first, second, and m” data wirings D,, D,,
and D, may be identified by the naked eye or by a device such
as amicroscope. The first, second, and n™ scan identification
patterns X, X,, and X, formed on the first, second, and n”*
scan wirings S,, S,, and S, and the first, second, and m” data
identification patterns Y, Y2, and Y,, formed on the first,
second, and m” data wirings D,, D,, and D, may have dif-
ferent patterns in a corresponding column and a correspond-
ing row. In other implementations, the same pattern may be
used in a corresponding column and a corresponding row. The
first, second, and n™ scan wirings S,, S,, and S, extending in
the first direction X can be discriminated from the first, sec-
ond, and m™ data wirings D,, D,, and D,, extending in the
second direction Y by their extending directions. Accord-
ingly, the scan wirings and data wirings do not have to be
complicatedly embodied using different patterns.

[0063] An identification pattern is repeatedly formed on a
single wiring. In detail, a plurality of pixels may be defined
along a single wiring, and in this case, an identification pat-
tern is repeatedly formed for the plurality of pixels defined
along the single wiring. For example, when the number of
pixels receiving a scan signal through the first scan wiring S,
is m, a total of m first scan identification patterns X, are
formed on the first scan wiring S,. Likewise, when the num-
ber of pixels receiving a data signal through the first data
wiring D, is n, a total of n first data identification patterns Y,
are formed on the first data wiring D, . In the same manner,
identification patterns are also repeatedly formed on the sec-
ond to n” scan wirings and the second to m™ data wirings.
[0064] Anidentification pattern may be provided by a con-
tact hole pattern formed on a wiring. Hereinafter, various
embodiments of an identification pattern will be described
with reference to FIGS. 6 to 10. For convenience of descrip-
tion, only the first, second, and n” scan identification patterns
X,, X,, and X, formed on the first, second, and n” scan
wirings S,, S,, and S, from among the wirings shown in FIG.
5 are shown in FIGS. 6 to 10.

[0065] FIG. 6 illustrates an identification pattern formed on
some of the wirings of FIG. 5, according to an embodiment.
FIG. 7 is a cross-sectional view through line VII-VII of the
identification pattern of FIG. 6.

[0066] Referring to FIG. 6, the identification pattern is pro-
vided by allocating a different number of contact holes to
each wiring. For example, a single contact hole is formed as
the first scan identification pattern X, for the first scan wiring
S,, two contact holes are formed as the second scan identifi-
cation pattern X, for the second scan wiring S,, and n contact
holes are formed as the n” scan identification pattern X, for
the n” scan wiring S,,. A wiring number of a scan wiring in
each column matches the number of contact holes in this
manner. Accordingly, each scan wiring may be intuitively
identified.

[0067] As shown in FIG. 6, each scan identification pattern
is repeatedly formed on a pixel basis. Although data identifi-
cation patterns are not shown on data wirings for convenience
of description, the data identification patterns may be identi-
cally or similarly to the scan identification patterns on the
scan wirings.

[0068] Referring to FIG. 7, a scan wiring 412 is formed of
the same material in the same layer as the firstand second gate
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electrode layers 214 and 215 of the second transistor TR2 of
FIG. 4. A contact hole formed on the scan wiring 412 is an
opening H formed to expose a portion of the scan wiring 412
to the inter-layer insulation film 15 covering the scan wiring
412. The scan wiring 412 can be electrically connected via the
contact hole to a conductive layer 416 formed on the inter-
layer insulation film 15. The conductive layer 416 is formed
of the same material in the same layer as the source and drain
electrodes 2165 and 216a of the second transistor TR2 of FIG.
4. A resistance of the scan wiring 412 can be reduced by
electrically connecting the scan wiring 412 to the conductive
layer 416 via the contact hole, thereby easily delivering a
signal and a voltage.

[0069] FIG. 8illustrates an identification pattern formed on
some of the wirings of FIG. 5, according to another embodi-
ment.

[0070] Referring to FIG. 8, the identification pattern is pro-
vided by differently arranging contact holes in each wiring.
For example, n-1 contact holes with no contact hole at a first
contact hole location are formed as the first scan identification
pattern X, for the first scan wiring S,, n-1 contact holes with
no contact hole ata second contact hole location are formed as
the second scan identification pattern X, for the second scan
wiring S., and n-1 contact holes with no contact hole at an n™
contact hole location are formed as the n scan identification
pattern X,, for the n scan wiring Sp. A wiring number of a
scan wiring in each column is known by a contact hole
arrangement in this manner. Accordingly, each scan wiring
may be intuitively identified.

[0071] As shown in FIG. 8, each scan identification pattern
is repeatedly formed on a pixel basis. Although data identifi-
cation patterns are not shown on data wirings for convenience
of description, the data identification patterns may be identi-
cally or similarly to the scan identification patterns on the
scan wirings.

[0072] FIG.9illustrates an identification pattern formed on
some of the wirings of FIG. 5, according to another embodi-
ment.

[0073] Referring to FIG. 9, the identification pattern is pro-
vided by allocating a different shape of contact holes to each
wiring. For example, n contact holes with a circular shape
except for a contact hole having a polygon shape at a first
location are formed as the first scan identification pattern X,
for the first scan wiring S, n contact holes with the circular
shape except for a contact hole having the polygon shape ata
second location are formed as the second scan identification
pattern X, for the second scan wiring S,, and n contact holes
with the circular shape except for a contact hole having the
polygon shape at an n™ location are formed as the nth scan
identification pattern X,, for the n scan wiring S,,. A wiring
number of a scan wiring in each column is known by a contact
hole shape in this manner. Accordingly, each scan wiring may
be intuitively identified.

[0074] Various shapes, such as a quadrangle, pentagon,
hexagon, triangle, trapezoid, or bar shape, can be used for the
shape of the contact hole for identification. As shown in FIG.
9, each scan identification pattern is repeatedly formed on a
pixel basis. Although data identification patterns are not
shown on data wirings for convenience of description, the
data identification patterns may be identically or similarly to
the scan identification patterns on the scan wirings.

[0075] FIG. 10 illustrates an identification pattern formed
on some of the wirings of FIG. 5, according to another
embodiment.
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[0076] Referring to FIG. 10, the identification pattern is
provided by allocating contact holes of different sizes to each
wiring. For example, n contact holes including a contact hole
at a first location, which is larger or smaller than the other
contact holes, are formed as the first scan identification pat-
tern X, for the first scan wiring S,, n contact holes including
a contact hole at a second location, which is larger or smaller
than the other contact holes, are formed as the second scan
identification pattern X, for the second scan wiring S, and n
contact holes including a contact hole at ann™ location, which
is larger or smaller than the other contact holes, are formed as
then” scanidentification pattern X, for then™ scan wiring S, .
A wiring number of a scan wiring in each column is known by
a contact hole size in this manner. Accordingly, each scan
wiring may be intuitively identified.

[0077] As shown in FIG. 10, each scan identification pat-
tern is repeatedly formed on a pixel basis. Although data
identification patterns are not shown on data wirings for con-
venience of description, the data identification patterns may
be identically or similarly to the scan identification patterns
on the scan wirings.

[0078] The various embodiments as described above may
be applied to data wirings.

[0079] An identification pattern formed on the data wirings
may also be provided by applying a different number,
arrangement, shape, or size of contact holes. The data wirings
are formed of the same material in the same layer as the
source and drain electrodes 2165 and 216¢ of the second
transistor TR2 of FIG. 4. A contact hole formed on a scan
wiring is an opening formed to expose a portion of the scan
wiring to a pixel definition film (refer to reference numeral 18
of FIG. 4) covering the data wiring. The identification pattern
may be provided by combining two or more of the embodi-
ments.

[0080] In a wiring structure of an organic light emitting
display apparatus, various types of wirings arranged to drive
the organic light emitting display apparatus overlap each
other in different layers. A short may occur between wirings
crossing each other, due, for example, to undesired particles
generated in a manufacturing process of the organic light
emitting display apparatus. To improve an image quality
characteristic of the organic light emitting display apparatus,
it is desirable to perform a process of repairing the short. In
this regard, a process for detecting a location where the short
has occurred may be performed in advance. However, it may
not be easy to determine a short location of overlapping
wirings, and in particular, as the number of wirings increases
when a wiring pattern is completed, finding the correct short
location with the naked eye may be difficult.

[0081] In contrast, embodiments may provide a display
apparatus and an organic light emitting display apparatus that
allow an operator to easily find a short therein. When an
identification pattern is formed on each wiring as described
above, a desired point can be correctly detected using the
identification pattern. As such, after checking a wiring in
which a short has occurred and a location at which the short
has occurred by performing a bad wiring checking process
and a malfunction location checking process, a repair process
including laser cutting may be performed.

[0082] Referring back to FIGS. 1 and 5, an identification
pattern may be repeatedly formed on wirings on a pixel block
basis. In detail, each pixel block includes nxm pixels defined
by n scan wirings and m data wirings. Thus, the first-first pixel
block B, of FIG. 1 includes the first to n” scan wirings S, to
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S, in the second direction Y and the first to m™ data wirings
D, to D,, in the first direction X as shown in FIG. 5. A
first-second pixel block B,, of FIG. 1 includes the first to n™
scan wirings S, to S, in the second direction Y and (m+1)" to
2m™ data wirings D,,, to D,,, in the first direction X. A
second-first pixel block B,, of FIG. 1 includes (n+1)th to 21"
scanwirings S, , | t0 S, in the second directionY and the first
to m” data wirings D, to D,, in the first direction X.
[0083] As described above, an identification pattern is
repeatedly formed on a single wiring. Thus, the identification
pattern of the first scan wiring S, is identical to the identifi-
cation pattern of the (n+1)” scan wiring S, | . In addition, the
identification pattern of the second scan wiring S, is identical
to an identification pattern of an (n+2)” scan wiring S, ,. In
the same manner, data wirings also have repeated identifica-
tion patterns.
[0084] A criterion for defining a pixel block is based on the
ability to display a full area in equipment for detecting a short
of wirings. For example, midsize and large display appara-
tuses cannot display a full captured area because they have a
larger size than an angle of view of a camera in equipment for
detecting a short of wirings. Thus, a short is detected by
capturing an area in aunit of pixel blocks obtained by dividing
the area by a constant interval. When an identification pattern
is repeatedly formed by setting pixel blocks as described
above, wirings can be identified via a limited number of
identification patterns. For example, each pixel block can be
set to include a total of 100 pixels defined by 10 scan wirings
and 10 data wirings. Thus, although FIG. 1 shows a total of 9
pixel blocks B, |, B, ,, B3, B5;, B,s, Bos, By, By, and By,
other total numbers of pixel blocks may be provided.
[0085] In addition, although the above-described embodi-
ments describe a case where an identification pattern is
formed on scan wirings and data wirings, concepts disclosed
herein may be applied to various kinds of power and voltage
wirings and various kinds of signal wirings.
[0086] In addition, although the above-described embodi-
ments describe an organic light emitting display apparatus
having a wiring structure in which a short is easily detected,
concepts disclosed herein may be applied to various display
apparatuses including organic light emitting display appara-
tuses. Furthermore, concepts disclosed herein may be applied
to detect a short in electronic devices other than display
apparatuses only if a short between wirings in a mesh form
may be easily detected.
[0087] According to a display apparatus and an organic
light emitting display apparatus, an identification pattern is
formed on each wiring, thereby making it possible to easily
find a short between crossed wirings.
[0088] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope as
defined by the following claims.
What is claimed is:
1. A display apparatus, comprising:
aplurality of first wirings extending in a first direction; and
a plurality of second wirings extending in a second direc-
tion crossing the first direction,
wherein differing first identification patterns are present on
the plurality of corresponding first wirings to identify
individual ones of the plurality of first wirings, and dif-
fering second identification patterns are present on the
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plurality of corresponding second wirings to identify
individual ones of the plurality of second wirings.

2. The display apparatus as claimed in claim 1, wherein:

a plurality of pixels are defined at intersections of the first
wirings and the second wirings,

a single one of the first identification patterns repeats with
respect to a plurality of pixels defined along a single one
of the first wirings, and

a single one of the second identification patterns repeats
withrespect to a plurality of pixels defined along a single
one of the second wirings.

3. The display apparatus as claimed in claim 2, wherein:

the first wirings, the second wirings, and the plurality of
pixels defined by the first and second wirings form a
pixel block,

a display area of the display apparatus includes a plurality
of pixel blocks, and

the first identification patterns present on the first wirings
and the second identification patterns present on the
second wirings, which are included in a single pixel
block, repeat on a pixel block basis.

4. The display apparatus as claimed in claim 2, wherein the
first wirings are scan wirings for supplying a scan signal to the
pixels.

5. The display apparatus as claimed in claim 2, wherein the
second wirings are data wirings for supplying a data signal to
the pixels.

6. The display apparatus as claimed in claim 1, wherein:

the first identification patterns include first contact hole
patterns on the first wirings, and

the second identification patterns include second contact
hole patterns on the second wirings.

7. The display apparatus as claimed in claim 6, wherein:

the first contact hole patterns include differing numbers of
first contact holes allocated to each of the first wirings,
and

the second contact hole patterns include differing numbers
of second contact holes allocated to each of the second
wirings.

8. The display apparatus as claimed in claim 6, wherein:

the first contact hole patterns include differing arrange-
ments of first contact holes allocated to each of the first
wirings, and

the second contact hole patterns include differing arrange-
ments of second contact holes allocated to each of the
second wirings.

9. The display apparatus as claimed in claim 6, wherein:

the first contact hole patterns include differing shapes of
first contact holes allocated to each of the first wirings,
and

the second contact hole patterns include differing shapes of
second contact holes allocated to each of the second
wirings.

10. The display apparatus as claimed in claim 6, wherein:

the first contact hole patterns include differing sizes of first
contact holes allocated to each of the first wirings, and

the second contact hole patterns include differing sizes of
second contact holes allocated to each of the second
wirings.

11. An organic light emitting display apparatus, compris-

ing:

a plurality of pixels, each pixel including an organic light
emitting device, the organic light emitting device includ-
ing a pixel electrode, an intermediate layer including an
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organic light emitting layer, a counter electrode, and a
switching device, the switching device including a gate
electrode and source and drain electrodes;

first wirings connected to each of the plurality of pixels, the
first wirings extending in a first direction, and being on a
same layer as the gate electrode; and

second wirings connected to each of the plurality of pixels,
the second wirings extending in a second direction
crossing the first direction, and being formed on a same
layer as the source and drain electrodes,

wherein differing first identification patterns are on the
corresponding first wirings to identify individual ones of
the first wirings, and differing second identification pat-
terns are on the corresponding second wirings to identify
individual ones of the second wirings.

12. The organic light emitting display apparatus as claimed

in claim 11, wherein:

a single one of the first identification patterns repeats with
respect to a plurality of pixels defined along a single one
of the first wirings, and

a single one of the second identification patterns repeats
withrespect to a plurality of pixels defined along a single
one of the second wirings.

13. The organic light emitting display apparatus as claimed

in claim 12, wherein:

the first wirings, the second wirings, and the plurality of
pixels defined by the first and second wirings form a
pixel block,

adisplay area of the organic light emitting display appara-
tus includes a plurality of pixel blocks, and

the first identification patterns on the first wirings and the
second identification patterns on the second wirings,
which are included in a single pixel block, repeat on a
pixel block basis.

14. The organic light emitting display apparatus as claimed
in claim 11, wherein the first wirings are scan wirings for
supplying a scan signal to the pixels.

15. The organic light emitting display apparatus as claimed
in claim 11, wherein the second wirings are data wirings for
supplying a data signal to the pixels.
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16. The organic light emitting display apparatus as claimed
in claim 11, wherein:
the first identification patterns include first contact hole
patterns on the first wirings, and
the second identification patterns include second contact
hole patterns on the second wirings.
17. The organic light emitting display apparatus as claimed
in claim 16, wherein:
the first contact hole patterns include differing numbers of
first contact holes allocated to each of the first wirings,
and
the second contact hole patterns include differing numbers
of second contact holes allocated to each of the second
wirings.
18. The organic light emitting display apparatus as claimed
in claim 16, wherein:
the first contact hole patterns include differing arrange-
ments of first contact holes allocated to each of the first
wirings, and
the second contact hole patterns include differing arrange-
ments of second contact holes allocated to each of the
second wirings.
19. The organic light emitting display apparatus as claimed
in claim 16, wherein:
the first contact hole patterns include differing shapes of
first contact holes allocated to each of the first wirings,
and
the second contact hole patterns include differing shapes of
second contact holes allocated to each of the second
wirings.
20. The organic light emitting display apparatus as claimed
in claim 16, wherein:
the first contact hole patterns include differing sizes of first
contact holes allocated to each of the first wirings, and
the second contact hole patterns include differing sizes of
second contact holes allocated to each of the second
wirings.
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