EP 2 988 292 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 988 292 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
24.02.2016 Bulletin 2016/08

(21) Application number: 14198459.1

(22) Date of filing: 17.12.2014

(51) IntCL:

GO09G 3/00 (2006.01) HO1L 51/52 (2006.01)

HO1L 27/32 (2006.01)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 21.08.2014 KR 20140108982

(71) Applicant: LG Display Co., Ltd.
Yeongdeungpo-gu
Seoul
150-721 (KR)

(72) Inventors:

* Lee, HyunHaeng
718-704 Chilgok-gun
Gyeongsangbuk-do (KR)

* Choi, SooHong
413-964 Paju-si
Gyeonggi-do (KR)

(74) Representative: Greenaway, Martin William

Kilburn & Strode LLP
20 Red Lion Street
London WC1R 4PJ (GB)

(54) Organic light emitting display device and method of repairing the same

(57)  Provided are an organic light emitting display
(OLED) device and a method of repairing the same. The
OLED device includes: a first pixel including: a first
thin-film transistor (TFT) including a source electrode, a
second TFT, and a third TFT including a top gate elec-
trode, a second pixel including an OLED including a first

electrode, a repair line extending over: the first electrode
of the OLED of the second pixel, the source electrode of
the first TFT of the first pixel, and the top gate electrode
of the third TFT of the first pixel, an insulating layer be-
tween at least a portion of: the top gate electrode of the
third TFT of the first pixel, and the repair line.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 988 292 A1 2

Description

CROSS-REFERENCE TO RELATED APPLICA-
TION(S)

[0001] The present application claims benefit and pri-
ority under 35 U.S.C. § 119(a) of Korean Patent Appli-
cation No. 10-2014-0108982, filed on August 21, 2014,
the entire disclosure of which is hereby incorporated by
reference herein for all purposes.

BACKGROUND
1. Technical Field

[0002] The following description relates to an organic
light emitting display device and method of repairing the
same, and more particularly, to an organic light emitting
display device in which a defective pixel can be repaired.

2. Discussion of the Related Art

[0003] Organic light emitting display devices are de-
vices that have a structure in which an emission layer is
formed between a cathode, through which an electron is
injected, and an anode through which a positive hole is
injected, and use the principle in which, when the electron
generated from the cathode and the positive hole gen-
erated from the anode are injected into the emission lay-
er, the injected electron and positive hole are combined
to generate an exciton, and the exciton is shifted from an
excited state to a ground state to emit light.

[0004] Hereinafter, a related art organic light emitting
display device will be described with reference to the
drawings.

[0005] FIG. 1 is a circuit diagram of a pixel configuring
a related art organic light emitting display device.
[0006] As seenin FIG. 1, the pixel configuring the re-
lated art organic light emitting display device includes a
gate line GL, a data line DL, a high power line VDD, a
reference line Ref, a switching thin film transistor (TFT)
T1, a driving TFT T2, a sensing TFT T3, a capacitor C,
and an organic light emitting diode OLED.

[0007] The switching TFT T1 is turned on according to
a gate signal supplied through the gate line GL, and sup-
plies a data voltage, supplied from the data line DL, to
the driving TFT T2.

[0008] The driving TFT T2 is turned on with the data
voltage supplied from the switching TFT T1, and gener-
ates a data current from power supplied from the high
power line VDD to supply the data current to the organic
light emitting diode OLED.

[0009] The sensing TFT T3 is for sensing a threshold
voltage deviation of the driving TFT T2 that causes a
degradation in a quality of an image, and sensing of the
threshold voltage deviation is performed in a sensing
mode. The sensing TFT T3 supplies a current of the driv-
ing TFT T2 to the reference line Ref in response to a
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sensing control signal supplied through the gate line GL.
[0010] The capacitor C holds the data voltage supplied
to the driving TFT T2 during one frame, and is connected
to a gate electrode and a source electrode of the driving
TFT T2.

[0011] The organic light emitting diode OLED emits
light with the data current supplied from the driving TFT
T2. A cathode of the organic light emitting diode OLED
is connected to a low power line VSS.

[0012] In the pixel of the related art organic light emit-
ting display device, an error can occur due to various
causes. For example, a dark spot error can occur when
a line or an electrode is disconnected, such that black is
always displayed because a pixel is not driven; and a hot
spot error can occur when a line or an electrode is short-
circuited, such that white is always displayed.

[0013] Because a quality of a displayed image is de-
graded due to the dark spot error or the hot spot error, a
method of repairing a defect of a pixel is needed.

SUMMARY

[0014] Accordingly, embodiments of the present appli-
cation are directed to an organic light emitting display
device and method of repairing the same that substan-
tially obviate one or more problems due to the limitations
and disadvantages of the related art.

[0015] An object of embodiments is to provide an or-
ganic light emitting display device in which a defective
pixel can be repaired.

[0016] Additional advantages, objects, and features of
the disclosure will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention
may be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0017] To achieve these objects and other advantages
and in accordance with the purpose according to one
aspect of the invention, there is provided an organic light
emitting display (OLED) device, including: a first pixel
including: a first thin-film transistor (TFT) including a
source electrode, a second TFT, and a third TFT includ-
ing a top gate electrode, a second pixel including an
OLED including a first electrode, a repair line extending
over: the first electrode of the OLED of the second pixel,
the source electrode of the first TFT of the first pixel, and
the top gate electrode of the third TFT of the first pixel,
an insulating layer between at least a portion of: the top
gate electrode of the third TFT of the first pixel, and the
repair line.

[0018] In another aspect, there is provided a method
of repairing an organic light emitting display (OLED) de-
vice including a first pixel including: a first thin-film tran-
sistor (TFT) including a source electrode, a second TFT,
and a third TFT including a top gate electrode, a second
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pixel including an OLED including a first electrode, a re-
pair line extending over: the first electrode of the OLED
of the second pixel, the source electrode of the first TFT
of the first pixel, and the top gate electrode of the third
TFT of the first pixel, an insulating layer between at least
a portion of: the top gate electrode of the third TFT of the
first pixel, and the repair line, the method including: if the
second pixel is defective, forming a hole in the passiva-
tion layer, such that the repair line is directly physically
connected to the source electrode of the first driving TFT
of the first pixel through the hole, wherein the hole is
formed by irradiating a laser beam through the insulating
layer.

[0019] In another aspect, there is provided a method
of manufacturing an organiclight emitting display (OLED)
device, the method including: providing a first pixel in-
cluding: providing a first thin-film transistor (TFT) includ-
ing a source electrode, providing a second TFT, and pro-
viding a third TFT including a top gate electrode, provid-
ing a second pixel including: an OLED including a first
electrode, and a color filter layer, providing a repair line
extending over: the first electrode of the OLED of the
second pixel, the source electrode of the first TFT of the
first pixel, and the top gate electrode of the third TFT of
the first pixel, providing an insulating layer between at
least a portion of: the top gate electrode of the third TFT
of the first pixel, and the repair line, the insulating layer
and the color filter layer being formed in a same mask
operation.

[0020] Other systems, methods, features and advan-
tages will be, or will become, apparent to one with skill
in the art upon examination of the following figures and
detailed description. It is intended that all such additional
systems, methods, features and advantages be included
within this description, be within the scope of the present
disclosure, and be protected by the following claims.
Nothing in this section should be taken as a limitation on
those claims. Further aspects and advantages are dis-
cussed below in conjunction with the embodiments. It is
to be understood that both the foregoing general descrip-
tion and the following detailed description of the present
disclosure are examples and explanatory and are intend-
ed to provide further explanation of the disclosure as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate implementations of the invention and to-
gether with the description serve to explain the principles
of the invention.

FIG. 1 is a circuit diagram of a pixel configuring a
related art organic light emitting display device.

FIG. 2is a circuit diagram of an organic light emitting
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display device according to an embodiment.

FIG. 3 is a plan view illustrating two pixels according
to an embodiment.

FIG. 4 is a plan view illustrating a switching TFT area
and a driving TFT area according to an embodiment.

FIG. 5 is a cross-sectional view taken along line A-
B of FIG. 4.

FIG. 6 is a plan view illustrating a sensing TFT area
according to an embodiment.

FIG. 7 is a cross-sectional view taken along line C-
D of FIG. 6.

[0022] Throughout the drawings and the detailed de-
scription, unless otherwise described, the same drawing
reference numerals should be understood to refer to the
same elements, features, and structures. The relative
size and depiction of these elements may be exaggerat-
ed for clarity, illustration, and convenience.

DETAILED DESCRIPTION

[0023] Reference will now be made in detail to embod-
iments of the present invention, examples of which are
illustrated in the accompanying drawings. In the following
description, when a detailed description of well-known
functions or configurations related to this document is
determined to unnecessarily cloud a gist of the invention,
the detailed description thereof will be omitted. The pro-
gression of processing steps and/or operations de-
scribed is an example; however, the sequence of steps
and/or operations is not limited to that set forth herein
and may be changed as is Irnown in the art, with the
exception of steps and/or operations necessarily occur-
ring in a certain order. Like reference numerals designate
like elements throughout. Names of the respective ele-
ments used in the following explanations are selected
only for convenience of writing the specification and may
be thus different from those used in actual products.
[0024] In the description of embodiments, when a
structure is described as being positioned "on or above"
or "under or below" another structure, this description
should be construed as including a case in which the
structures contact each other as well as a case in which
a third structure is disposed therebetween.

[0025] Hereinafter, embodiments will be described in
detail with reference to the accompanying drawings.
[0026] FIG. 2 is a circuit diagram of an organic light
emitting display device according to an embodiment.
FIG. 2 illustrates a unit pixel that may include four pixels
respectively arranged on first to fourth columns, which
may be provided on each of a first row and a second row.
A pixel of the first row may be disposed over a pixel of
the second row with respect to a first sensing control line
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SCL1.

[0027] As seenin the FIG. 2 example, an organic light
emitting display device according to an embodiment may
include a substrate 100, first and second gate lines GL1
and GL2, first and second sensing control lines SCL1
and SCL2, first to fourth data lines DL1 to DL4, first and
second high power lines VDD1 and VDD2, a reference
line Ref, a switching TFT T1, adriving TFT T2, a sensing
TFT T3, a capacitor C, an organic light emitting diode
OLED, and a repair line 210.

[0028] A pixel of afirst column may be formed between
the first high power line VDD1 and the first data line DL1,
a pixel of a second column may be formed between the
second data line DL2 and the reference line Ref, a pixel
of a third column may be formed between the reference
line Ref and the third data line DL3, and a pixel of the
fourth column may be formed between the fourth data
line DL4 and the second high power line VDD2. Also, a
plurality of pixels respectively arranged on the first to
fourth columns may include a pixel of a first row that may
include the first gate line GL1, the first sensing control
line SCL1, and the organic light emitting diode OLED;
and a pixel of a second row that may include the second
gate line GL2, the second sensing control line SCL2, and
the organic light emitting diode OLED. According to an
embodiment, as described above, four pixels respective-
ly arranged on the first to fourth columns may be provided
by using two the high power lines VDD1 and VDD2 and
the reference line Ref, and thus, the total number of lines
may be reduced. That is, because one power line, one
reference line, one data line, one gate line, and one sens-
ing control line are generally used to form one pixel of
the related art, each of the lines is used four times by the
related art for forming four pixels. However, according to
an embodiment, two power lines, one reference line, four
data lines, four gate lines, and four sensing control lines
are used to form four pixels, and thus, the total number
of power lines and the total number of reference lines are
reduced.

[0029] The switching TFT T 1, the driving TFT T2, the
sensing TFT T3, the capacitor C, and the organic light
emitting diode OLED may be included in each of the plu-
rality of pixels. The unit pixel may include four pixels,
which may include a pixel emitting red (R) light, a pixel
emitting white (W) light, a pixel emitting blue (B) light,
and a pixel emitting green (G) light, butembodiments are
not limited thereto. An example configuration of each of
the pixels will now be described in detail.

[0030] The substrate 100 may be formed of glass or
transparent plastic, but embodiments are not limited
thereto. The first gate line GL1 and the second gate line
GL2 may be arranged in a first direction (for example, a
width or horizontal direction) on the substrate 100. The
first gate line GL1 and the second gate line GL2 may be
connected to the switching TFT T1 included in each pixel.
[0031] The first sensing control line SCL1 and the sec-
ond sensing control line SCL2 may be arranged in the
first direction (for example, the width or horizontal direc-
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tion) on the substrate 100. The first sensing control line
SCL1 may be arranged between the first gate line GL1
and the second gate line GL2. The second sensing con-
trol line SCL2 may be arranged between the second gate
line GL2 and a third gate line (not shown). The first sens-
ing control line SCL1 and the second sensing control line
SCL2 may be connected to the sensing TFT T3 included
in each pixel.

[0032] The first data line DL 1, the second data line
DL2, the third data line DL3, and the fourth data line DL4
may be arranged in a second direction (for example, a
height or vertical direction) on the substrate 100. The first
data line DL1 and the second data line DL2 may be ar-
ranged adjacent to each other, and thus, another line
may not be formed therebetween in the second direction.
The third data line DL3 and the fourth data line DL4 may
be arranged adjacent to each other, and thus, another
line may not be formed therebetween in the second di-
rection.

[0033] Thefirstdataline DL1,the seconddatalineDL2,
the third data line DL3, and the fourth data line DL4 may
be connected to the switching TFT T1 included in each
pixel.

[0034] The first high power line VDD1 and the second
high power line VDD2 may be arranged in the second
direction (for example, the height or vertical direction) on
the substrate 100. The first to fourth data lines DL1 to
DL4 and the reference line Ref may be arranged between
the first high power line VDD 1 and the second high power
line VDD2. Although not shown, data lines of adjacent
pixels may be respectively arranged at the left of the first
high power line VDD1 and the right of the second high
power line VDD2.

[0035] The first high power line VDD 1 may be con-
nected to the driving TFT T2 included in each of the pixel
of the first column and the pixel of the second column.
The first high power line VDD1 may be disposed adjacent
to the pixel of the first column, and thus may be easily
connected to the driving TFT T2 included in the pixel of
the first column. However, because the first high power
line VDD1 may not be disposed adjacent to the pixel of
the second column, it may be difficult to connect the first
high power line VDD1 to the driving TFT T2 included in
the pixel of the second column, and for at least this rea-
son, the first high power line VDD1 may be connected to
the driving TFT T2 (included in the pixel of the second
column) through a separate power connection line.
[0036] The second high power line VDD2 may be con-
nected to the driving TFT T2 included in each of the pixel
of the third column and the pixel of the fourth column.
The second high power line VDD2 may be disposed ad-
jacent to the pixel of the fourth column, and thus may be
easily connected to the driving TFT T2 included in the
pixel of the fourth column. However, because the second
high power line VDD2 may not be disposed adjacent to
the pixel of the third column, it may be difficult to connect
the second high power line VDD2 to the driving TFT T2
included in the pixel of the third column, and for at least
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this reason, the second high power line VDD2 may be
connected to the driving TFT T2 (included in the pixel of
the third column) through a separate power connection
line.

[0037] The reference line Ref may be arranged in the
second direction (for example, the height or vertical di-
rection) on the substrate 100. The reference line Ref may
be arranged between the second data line DL2 and the
third data line DL3. The reference line Ref may be con-
nected to the sensing TFT T3 included in each of the
pixels of the first to fourth columns. The reference line
Ref may be disposed adjacent to the pixel of the second
column and the pixel of the third column, and thus may
be easily connected to the sensing TFT T3 included in
each of the pixel of the second column and the pixel of
the third column. However, because the reference line
Ref may not be disposed adjacent to the pixel of the first
column and the pixel of the fourth pixel, it may be difficult
to connect the reference line Ref to the sensing TFT T3
included in the pixel of the first column and in the pixel
of the fourth pixel. For at least this reason, the reference
line Ref may be connected to the sensing TFT T3 (in-
cluded in the pixel of the first column and in the pixel of
the fourth pixel) through a separate reference connection
line.

[0038] The switching TFT T1 may be turned on accord-
ing to a gate signal supplied through the gate lines GL1
to GL2, and may supply a data voltage (supplied from a
corresponding data line among the datalines DL1 to DL4)
to the driving TFT T2. The driving TFT T2 may be turned
on with the data voltage supplied from the switching TFT
T1,and may generate a data current from power supplied
from the appropriate high power line VDD1 or VDD2 to
supply the data current to the organic light emitting diode
OLED.

[0039] Thesensing TFT T3 may sense athreshold volt-
age deviation of the driving TFT T2 which may cause a
degradation in a quality of an image, and sensing of the
threshold voltage deviation may be performed in a sens-
ing mode. The sensing TFT T3 may supply a current of
the driving TFT T2 to the reference line Ref in response
to a sensing control signal supplied through the appro-
priate sensing control line SCL1 or SCL2. The capacitor
C may hold the data voltage supplied to the driving TFT
T2 during one frame, and may be connected to a gate
electrode of the driving TFT T2 at one end and to a node
N that is also connected to a source electrode of the
driving TFT T2.

[0040] The organiclightemitting diode OLED may emit
light with the data current supplied from the driving TFT
T2. The organic light emitting diode OLED may include
a first electrode, an emission layer, and a second elec-
trode. The first electrode may be connected to the source
electrode of the driving TFT T2, and the second electrode
may be connected to a low power line VSS. The first
electrode may actas an anode, and the second electrode
may act as a cathode.

[0041] Therepairline 210 may extend from the organic

10

15

20

25

30

35

40

45

50

55

light emitting diode OLED (included in the pixel of the
second row) to the driving TFT T2 included in the pixel
of the first row. For example, one end of the repair line
210 may be connected to the first electrode of the organic
light emitting diode OLED included in the pixel of the sec-
ond row, and the other end of the repair line 210 may
extend to the source electrode of the driving TFT T2 in-
cluded in the pixel of the first row. That is, the other end
of the repair line 210 may overlap the source electrode
of the driving TFT T2, and a passivation layer of an inor-
ganic insulator may be formed between the other end of
the repair line 210 and the source electrode of the driving
TFT T2.

[0042] Therefore, for example, when it is determined
that the pixel of the first row is defective, the passivation
layer between the other end of the repair line 210 and
the source electrode of the driving TFT T2 may be broken
by a laser beam, and thus, the other end of the repair
line 210 may be electronically connected to the source
electrode of the driving TFT T2. Therefore, the first elec-
trode of the organic light emitting diode OLED (included
in the pixel of the second row) may be electrically con-
nected to the source electrode of the driving TFT T2 (in-
cluded in the pixel of the first row) through repair line 210.
Thus, when the pixel of the second row is driven, the
pixel of the first row may be driven along with the pixel
of the second row. That is, when a current flows in the
first electrode of the organic light emitting diode OLED
included in the pixel of the second row, the current may
also flow in the first electrode of the organic light emitting
diode OLED connected to the source electrode of the
driving TFT T2 of the first row, and thus, the organic light
emitting diode OLED included in the pixel of the second
row and the organic light emitting diode OLED included
in the pixel of the first row may be simultaneously driven.
Accordingly, because the defective pixel of the first row
may be driven simultaneously with the pixel of the second
row, a dark spot error or a hot spot error may not occur
in the pixel of the first row.

[0043] However, embodiments are not limited to de-
tails illustrated in the example of FIG. 2. For example,
the one end of the repair line 210 may be connected to
thefirst electrode of the organic light emitting diode OLED
included in the pixel of the first row, and the other end of
the repair line 210 may extend to on the source electrode
of the driving TFT T2 included in the pixel of the second
row. Therefore, when the pixel of the second row is de-
fective, the pixel of the second row may be driven simul-
taneously with the pixel of the first row.

[0044] FIG. 3 is a plan view illustrating two pixels ac-
cording to an embodiment. FIG. 3 illustrates an example
of a first pixel P1 arranged on first row, first column of
FIG. 2 and a second pixel P2 arranged on second row,
first column of FIG. 2.

[0045] As seen in the example of FIG. 3, the first gate
GLA1, the first sensing control line SCL1, the second gate
line GL2, and the second sensing control line SCL2 may
be formed in the first direction; and the first high power
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line VDD1 and the first data line DL1 may be formed in
the second direction intersecting the first direction.
[0046] In each of the first gate GL1, the first sensing
controlline SCL1, the second gate line GL2, and the sec-
ond sensing control line SCL2, a hole may be formed in
an area intersecting the first high power line VDD1 and
the first data line DL1. The hole may decrease an over-
lapping area in the intersecting area, and thus may re-
duce signal interference therebetween.

[0047] The switching TFT T1, the driving TFT T2, the
sensing TFT T3, and a first electrode 200 of the organic
light emitting diode OLED may be formed in the first pixel
P1.

[0048] The switching TFT T1 formed in the first pixel
P1 may include a first gate electrode G1, a first source
electrode S1, and afirstdrain electrode D1. The switching
TFT T1 may further include a top gate electrode, and
thus may have a double gate structure. This structure
will be described below as an example.

[0049] The first gate electrode G1 may be formed in a
structure which may be branched from the first gate line
GL1, but embodiments are not limited thereto. For ex-
ample, a portion of the first gate line GL1 may act as the
first gate electrode G1. The first source electrode S1 may
be formed in a structure which may be branched from
the first data line DL1. The first drain electrode D1 may
face thefirst source electrode S1. The firstdrain electrode
D1 may be connected to a second gate electrode G2 of
the driving TFT T2 through a first contact hole CH1. Al-
though not shown in the FIG. 3 example, an active layer
(e.g., active layer 120 in the FIG. 5 example) may be
further formed in the switching TFT T1. The active layer
may be connected to the first source electrode S1 and
the first drain electrode D1, and may function as an elec-
tron-moving channel.

[0050] The driving TFT T2 formed in the first pixel P1
may include a second gate electrode G2, a second
source electrode S2, and a second drain electrode D2.
The driving TFT T2 may further include a top gate elec-
trode, and thus may have a double gate structure. This
structure will be described below as an example.
[0051] The second gate electrode G2, as described
above, may be connected to the first drain electrode D1
of the switching TFT T1 through the contact hole CH1.
The second drain electrode D2 may be formed in a struc-
ture which may be branched from the first high power
line VDD1. The second source electrode S2 may face
the second drain electrode D2. The second source elec-
trode S2 may function as a third source electrode S3
(described below) of the sensing TFT T3. Also, the sec-
ond source electrode S2 may be connected to the first
electrode 200 of the organic light emitting diode OLED
through a second contact hole CH2. Although not shown
in the FIG. 3 example, an active layer (e.g., active layer
120 in the FIG. 5 example) may be further formed in the
driving TFT T2. The active layer may be connected to
the second source electrode S2 and the second drain
electrode D2, and may function as the electron-moving
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channel.

[0052] The sensing TFT T3 formed in the first pixel P
1 may include a third gate electrode G3, a third source
electrode S3, and a third drain electrode D3. The sensing
TFT T3 may further include a top gate electrode, and
thus may have a double gate structure. This structure
will be described below as an example.

[0053] The third gate electrode G3 may be a portion
of the first sensing control line SCL1, but embodiments
are notlimited thereto. The first sensing control line SCL1
may have a branch structure to be the third gate electrode
G3. The third source electrode S3, as described above,
may be the same structure as the second source elec-
trode S2 of the driving TFT T2, e.g., the third source elec-
trode S3 may be a branch of S2. The third drain electrode
D3 may face the third source electrode S3, and may be
connected to a reference connection line C_Ref through
a third contact hole CH3. The reference connection line
C_Ref may be arranged in the first direction, and may be
connected to a reference line (e.g., Ref of the FIG. 2
example). Therefore, the third drain electrode D3 may
be connected to the reference line (e.g., Ref of the FIG.
2 example) via the reference connection line C_Ref. Al-
though not shown in the FIG. 3 example, an active layer
(e.g., active layer 120 in the FIG. 5 example) may be
further formed in the sensing TFT T3. The active layer
may be connected to the third source electrode S3 and
the third drain electrode D3, and may function as the
electron-moving channel. The first electrode 200 of the
organic light emitting diode OLED, as described above,
may be connected to the second source electrode S2 of
the driving TFT T2 through the contact hole CH2.
[0054] A power connection line C_VDD may connect
the first high power line VDD1 to a drain electrode of a
driving TFT of an adjacent pixel. Therefore, one end of
the power connection line C_VDD may be connected to
the first high power line VDD1 through a fourth contact
hole CH4, and the other end of the power connection line
C_VDD may be connected to a drain electrode of a driv-
ing TFT of an adjacent pixel through a separate contact
hole.

[0055] A switching TFT T1,adriving TFT T2, a sensing
TFT T3, and afirst electrode 200 of an organic light emit-
ting diode OLED may be formed in the second pixel P2.
Configurations of the elements substantially similar to
those of the above-described first pixel P1, and thus, their
descriptions are not repeated.

[0056] A repair line 210 may be connected to the first
electrode 200 of the organic light emitting diode OLED
formed in the second pixel P2. The repair line 210 may
be formed as one body with the first electrode 200 of the
second pixel P2. That is, the repair line 210 may be
formed of the same material as that of the first electrode
200 of the second pixel P2 and on the same layer. In this
case, a separate process of forming the repair line 210
may not be additionally performed. It should be under-
stood that embodiments are not limited to this structure
and process. For example, the repair line 210 may be
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formed having a different material and/or being formed
in a separate process.

[0057] The repair line 210 may intersect the first sens-
ing control line SCL1, and may extend to the driving TFT
T2 of the first pixel P1. For example, the repair line 210
may overlap the source electrode S2 of the driving TFT
T2 included in the first pixel P1. Therefore, as described
above, when it is determined that the first pixel P1 is
defective, the repair line 210 may be electrically connect-
ed to the source electrode S2 of the driving TFT T2 in-
cluded in the first pixel P1. As such, the first electrode
200 of the organic light emitting diode OLED included in
the second pixel P2 may be electrically connected to the
source electrode S2 of the driving TFT T2 included in the
first pixel P1.

[0058] Therefore, when the second pixel P2 is driven,
the first pixel P1 may be driven along with the second
pixel P2 because the driving TFT T2 will be active due
to its source electrode S2 being bypassed. In other
words, when there is a defect in the first pixel P1, the
voltage applied to the organic light emitting diode OLED
of the second pixel P2 will also be applied directly to the
organic light emitting diode OLED of the first pixel P1.
Therefore, defects in any of the TFTs T1, T2, T3, or of
any part other than the organic light emitting diode OLED
itself can be bypassed.

[0059] FIG. 4is aplan view illustrating a switching TFT
areaand adriving TFT area according to an embodiment.
FIG. 4 illustrates an example structure in which the
switching TFT and driving TFT of the above-described
pixels P1, P2 of FIG. 3 are formed in the double gate
structure. Therefore, like reference numerals refer to like
elements, and hereinafter, different elements will be de-
scribed.

[0060] Asseeninthe FIG. 4 example, a switching TFT
T1 mayinclude thefirst gate electrode G1, the first source
electrode S1, the first drain electrode D1, and a first top
gate electrode TG1. The first top gate electrode TG1 may
be connected to the first gate line GL1 through a fifth
contact hole CH5. Therefore, a gate signal supplied
through the first gate line GL1 may be simultaneously
applied to the first gate electrode G1 (functioning as a
bottom gate) and to the first top gate electrode TG1 (func-
tioningas a top gate). Thus, aresponse time of the switch-
ing TFT T1 may be enhanced.

[0061] Moreover, a driving TFT T2 may include the
second gate electrode G2, the second source electrode
S2, the second drain electrode D2, and a second top
gate electrode TG2. The second top gate electrode TG2
may be connected to the second gate line GL2 through
a sixth contact hole CH6. Therefore, the gate signal sup-
plied through the first drain electrode D1 of the switching
TFT T1 may be simultaneously applied to the second
gate electrode G2 (functioning as a bottom gate) and to
the second top gate electrode TG2 (functioing as a top
gate). Thus, a response time of the driving TFT T2 may
be enhanced.

[0062] FIG. 5is a cross-sectional view taken along line
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A-B of FIG. 4. Hereinafter, a cross-sectional structure of
adriving TFT T2 area and an organic light emitting diode
OLED area according to an embodiment will be de-
scribed.

[0063] As seeninthe FIG. 5 example, the second gate
electrode G2 may be formed on the substrate 100, and
a gate insulating layer 110 may be formed on the second
gate electrode G2. An active layer 120 may be formed
on the gate insulating layer 110, and an etch stopper
layer 130 may be formed on the active layer 120.
[0064] The second source electrode S2 and the sec-
ond drain electrode D2 may be formed on the etch stop-
per layer 130. The second source electrode S2 and the
second drain electrode D2 may be connected to the ac-
tive layer 120 through a contact hole included in the etch
stopper layer 130. The etch stopper layer 130 may be
omitted. A passivation layer 140 may be formed on the
second source electrode S2 and the second drain elec-
trode D2.

[0065] The second top gate electrode TG2, the first
electrode 200 of an organic light emitting diode OLED,
and the repair line 210 may be formed on the passivation
layer 140. The second top gate electrode TG2, the first
electrode 200 of the organic light emitting diode OLED,
and the repair line 210 may be separated from each other
by a predetermined distance to prevent a short circuit
from occurring therebetween.

[0066] The first electrode 200 of the organic light emit-
ting diode OLED and the repair line 210 may be formed
of the same material (although embodiments are not lim-
ited thereto). For example, the first electrode 200 of the
organic light emitting diode OLED and the repair line 210
may be formed of a transparent conductive material such
as indium tin oxide (ITO). Also, the second top gate elec-
trode TG2 may be formed of a material which differs from
that of the first electrode 200 and the repair line 210 (al-
though embodiments are not limited thereto). For exam-
ple, the second top gate electrode TG2 may be formed
of opaque metal having good electric conductivity.
[0067] The firstelectrode 200 may be connected to the
second source electrode S2 through the second contact
hole CH2 included in the passivation layer 140. Although
not shown, an organic emission layer emitting light of a
predetermined wavelength may be formed on the first
electrode 200, and a second electrode may be formed
on the organic emission layer. The organic emission layer
may emit white (W) light, in which case a red (R) color
filter, a green (G) color filter, and a blue (B) color filter
may be additionally included in respective pixels. There-
fore, as illustrated, a color filter layer 150 may be further
formed in an organic light emitting diode OLED area, for
example, under the first electrode 200. In one example,
the color filter layer 150 may be formed in the organic
light emitting diode OLED area that emits light, and may
not be formed in the driving TFT T2 area. That is, the
color filter layer 150 may not overlap the second top gate
electrode TG2 and second source electrode S2 of the
driving TFT T2.
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[0068] The repair line 210 may be formed to overlap
the second source electrode S2 with the passivation layer
140 therebetween. Thatis, a bottom of the repair line 210
and a top of the second source electrode S2 may be
formed to contact the passivation layer 140 formed, e.g.,
of aninorganicinsulator. Therefore, the passivation layer
140 may be broken by irradiating a laser beam. Thus,
the repair line 210 may be electrically connected to the
second source electrode S2.

[0069] In arelated art organic light emitting display de-
vice, a planarizing layer formed of an organic material is
additionally formed between the passivation layer 140
and the first electrode 200 of the organic light emitting
diode OLED. That is, in the related art, the planarizing
layer formed of an organic material is formed on the pas-
sivation layer 140 formed of an inorganic material. How-
ever, when the planarizing layer is additionally formed
on the passivation layer, e.g., the passivation layer 140,
it is difficult to electrically connect the repair line 210 to
the second source electrode S2 by irradiating a laser
beam. Therefore, inan embodiment, the planarizing layer
may not be formed on the passivation layer 140, and
thus, it may be easier to electrically connect the repair
line 210 to the second source electrode S2.

[0070] FIG. 6 is a plan view illustrating a sensing TFT
area according to an embodiment. FIG. 6 illustrates a
structure in which the sensing TFT of the above-de-
scribed pixel of FIG. 3 is formed in the double gate struc-
ture. Therefore, like reference numerals refer to like el-
ements, and hereinafter, different elements will be de-
scribed.

[0071] AsseenintheFIG. 6 example, the sensing TFT
T3 may include a third gate electrode G3, the third source
electrode S3, the third drain electrode D3, and a third top
gate electrode TG3. The third top gate electrode TG3
may be connected to the first sensing control line SCL1
through a seventh contact hole CH7. Therefore, a gate
signal supplied through the first sensing control line SCL1
may be simultaneously applied to the third gate electrode
G3 (functioning as a bottom gate) and to the third top
gate electrode TG3 (functioning as a top gate). Thus, a
response time of the sensing TFT T3 may be enhanced.
[0072] One end ofthe third top gate electrode TG3 may
be connected to the first sensing control line SCL1
through the seventh contact hole CH7, and the other end
of the third top gate electrode TG3 may extend to the
sensing TFT T3. Therefore, the third top gate electrode
TG3 intersects a repair line 210. That is, the third top
gate electrode TG3 may overlap the repair line 210 in a
predetermined area, and thus may further include an in-
sulating layer for electrically insulating the third top gate
electrode TG3 from the repair line 210. This will be de-
scribed in detail below with reference to FIG. 7 illustrating
a detailed cross-sectional structure of the sensing TFT
T3.

[0073] FIG. 7 is a cross-sectional view taken along line
C-D of FIG. 6. Hereinafter, a cross-sectional structure of
a sensing TFT T3 according to an embodiment will be
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described in detail. Therefore, like reference numerals
refer to like elements, and hereinafter, different elements
will be described.

[0074] Asseeninthe FIG. 7 example, the first sensing
control line SCL1 may be formed on the substrate 100.
A portion of the first sensing control line SCL1, e.g., a
portion of the first sensing control line SCL1 overlapping
an active layer 120 for the sensing TFT T3, may be the
third gate electrode G3 functioning as a bottom gate.
[0075] A gate insulating layer 110 for the sensing TFT
T3 may be formed on the first sensing control line SCL1,
and the active layer 120 may be formed on the gate in-
sulating layer 110. An etch stopperlayer 130 for the sens-
ing TFT T3 may be formed on the active layer 120. The
etch stopper layer 130 may be omitted.

[0076] A connection electrode 135, the third source
electrode S3, and the third drain electrode D3 may be
formed on the etch stopper layer 130.

[0077] The connection electrode 135 may be connect-
ed to the first sensing control line SCL1 through a contact
hole which is included in the gate insulating layer 110
and the etch stopper layer 130. The connection electrode
135 may be simultaneously formed of the same material
as that of the third source electrode S3 and the third drain
electrode D3 and on the same layer, although embodi-
ments are not limited thereto. The third source electrode
S3 and the third drain electrode D3 may be connected
to the active layer 120 through a contact hole included
in the etch stopper layer 130.

[0078] The passivation layer 140 for the sensing TFT
T3 (which may be the same as the passivation layer 140
in the FIG. 5 example) may be formed on the connection
electrode 135, the third source electrode S3, and the third
drain electrode D3. The third top gate electrode TG3 may
be formed on the passivation layer 140.

[0079] One end of the third top gate electrode TG3 may
be connected to the connection electrode 135 through a
contact hole which may be formed in the passivation layer
140, and the other end of the third top gate electrode
TG3 may overlap the third gate electrode G3 and the
active layer 120. Therefore, the one end of the third top
gate electrode TG3 may be connected to the first sensing
control line SCL1 through the connection electrode 135.
Due to such a structure, the same sensing control signal
may be applied to the third gate electrode G3 and the
third top gate electrode TG3, thereby forming a double
gate structure.

[0080] A color filter layer 150 for the sensing TFT T3
(which may be the same as the color filter layer 150 in
the FIG. 5 example) may be formed on the third top gate
electrode TG3, and the repair line 210 may be formed
on the color filter layer 150. The color filter layer 150 may
be formed for insulating the third top gate electrode TG3
from the repair line 210. Therefore, the color filter layer
150 may be formed only between the repair line 210 and
the third top gate electrode TG3. That is, the color filter
layer 150 may be formed in only an area overlapping the
repair line 210. However, considering a process margin,
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as illustrated, the color filter layer 150 may be formed all
over the sensing TFT T3 area.

[0081] With reference again to FIG. 5, because the re-
pair line 210 and the second top gate electrode TG2 may
be respectively formed at separated positions to not over-
lap in the driving TFT T2 area, the repair line 210 may
not be insulated from the second top gate electrode TG2.
Thus, the color filter layer 150 may not be formed in the
area over the driving TFT T2. In other words, the color
filter layer 150 may be omitted from the portion shown in
the FIG. 5 example.

[0082] On the other hand, because the repair line 210
and the third top gate electrode TG3 may overlap each
other in the sensing TFT T3 area, the repair line 210 may
be insulated from the third top gate electrode TG3, and
thus, the color filter layer 150 may be formed in the sens-
ing TFT T3 area. In other words, the color filter layer 150
may be included from the portion shown in the FIG. 7
example.

[0083] The color filter layer 150 formed in the sensing
TFT T3 area may include a color filter including the same
color as that of the color filter layer 150 formed in the
organic light emitting diode OLED area of FIG. 5, but
embodiments are not limited thereto.

[0084] Accordingtoan embodiment, by using the color
filter layer 150 (formed in the organic light emitting diode
OLED area) as the color filter layer 150 that insulates the
third top gate electrode TG3 from the repair line 210, the
third top gate electrode TG3 may be insulated from the
repair line 210 without separately performing an addition-
al process to provide insulation. However, embodiments
are not limited thereto. For example, the third top gate
electrode TG3 may be insulated from the repair line 210
by using another insulator.

[0085] In an embodiment, the sensing TFT T3 area is
illustrated as an example of an area in which the third
top gate electrode TG3 is insulated from the repair line
210. However, depending on the case, when a TFT other
than the sensing TFT T3 includes a top gate electrode
and the top gate electrode overlaps the repair line 120,
a color filter layer as an insulator may be formed between
the top gate electrode and the repair line 120.

[0086] According to an embodiment, a repair line may
be formed that is connected to a first electrode of a sec-
ond pixel and extending to a source electrode of a first
pixel. Thus, when it is determined that the first pixel is
defective, the first pixel may be driven simultaneously
with the second pixel by electrically connecting the repair
line to the source electrode.

[0087] For example, according to an embodiment, a
TFT having a double gate structure may be formed in an
area overlapping a repair line, and an insulating layer
may be formed between the repair line and a top gate
electrode. Accordingly, a short circuit may be prevented
from occurring between the repair line and the top gate
electrode, and a response time of the TFT may be en-
hanced.

[0088] It will be apparent to those skilled in the art that
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various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that embod-
iments of the present invention cover the modifications
and variations of this invention provided they come within
the scope of the appended claims and their equivalents.

Claims

1. An organic light emitting display (OLED) device,
comprising:

a first pixel comprising:

a first thin-film transistor (TFT) comprising
a source electrode;
a second TFT; and
a third TFT comprising a top gate electrode;

a second pixel comprising an OLED comprising
a first electrode;
a repair line extending over:

the first electrode of the OLED of the second
pixel;

the source electrode of the first TFT of the
first pixel; and

the top gate electrode of the third TFT of the
first pixel;

an insulating layer between at least a portion of:

the top gate electrode of the third TFT of the
first pixel; and
the repair line.

2. The device of claim 1, wherein the insulating layer
comprises a color filter layer.

3. The device of claim 2, wherein the color filter layer
does notoverlap the source electrode of the first TFT
of the first pixel.

4. The device of claim 1, wherein, if the second pixel
is defective, the repair line is directly physically con-
nected to the source electrode of the firstdriving TFT
of the first pixel through a hole irradiated by a laser
beam through the insulating layer.

5. The device of claim 1, wherein, if the second pixel
is notdefective, the repair line is completely insulated
from the source electrode of the first driving TFT of
the first pixel by the insulating layer.

6. A method of repairing an organic light emitting dis-
play (OLED) device comprising a a first pixel com-
prising: a first thin-film transistor (TFT) comprising a
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source electrode, a second TFT, and a third TFT
comprising a top gate electrode, a second pixel com-
prising an OLED comprising afirst electrode, a repair
line extending over: the first electrode of the OLED
of the second pixel, the source electrode of the first
TFT of the first pixel, and the top gate electrode of
the third TFT of the first pixel, an insulating layer
between at least a portion of: the top gate electrode
of the third TFT of the first pixel, and the repair line,
the method comprising:

if the second pixel is defective, forming a hole
in the passivation layer, such that the repair line
is directly physically connected to the source
electrode of the first driving TFT of the first pixel
through the hole,

wherein the hole is formed by irradiating a laser
beam through the insulating layer.

A method of manufacturing an organic light emitting
display (OLED) device, the method comprising:

providing a first pixel comprising:

providing a first thin-film transistor (TFT)
comprising a source electrode;

providing a second TFT; and

providing a third TFT comprising a top gate
electrode;

providing a second pixel comprising:

an OLED comprising a first electrode; and
a color filter layer;

providing a repair line extending over:

the first electrode of the OLED of the second
pixel;

the source electrode of the first TFT of the
first pixel; and

the top gate electrode of the third TFT of the
first pixel;

providing an insulating layer between at least a
portion of the top gate electrode and the repair
line, the insulating layer and the color filter layer
being formed in a same mask operation.

The method of claim 7, wherein providing the insu-
lating layer comprises providing the color filter layer.

The method of claim 7, wherein the color filter layer
does not overlap the source electrode of the first TFT
of the first pixel.

The method of claim 7, wherein, if the second pixel
is defective, the repair line is directly physically con-
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1.

nected to the source electrode of the first driving TFT
of the first pixel through a hole irradiated by a laser
beam through the insulating layer.

The method of claim 7, wherein, if the second pixel
is notdefective, the repair line is completely insulated
from the source electrode of the first driving TFT of
the first pixel by the insulating layer.
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