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emitting diode display includes a plurality of pixels, each
pixel includes an organic light-emitting diode, and the
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zontal line and the data line at a crossing of the horizontal
line and the data line, and a constant voltage source con-
nected to the shielding electrode.

LIM et al.

(54) ORGANIC LIGHT-EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

(71) Applicant: LG Display Co., Ltd., Seoul (KR)

(72) Inventors: Sanghyun LIM, Goyang-si (KR);

Chungwan OH, Paju-si (KR); Daegyu
JO, Seoul (KR); Kiyoung SUNG,
Seoul (KR); Youngju PARK, Seoul
(KR)

(73) Assignee: LG Display Co., Ltd., Seoul (KR)

(21) Appl. No.: 15/841,797

(22) Filed: Dec. 14, 2017

(30) Foreign Application Priority Data

Dec. 19,2016 (KR) worceovevcerecinnne 10-2016-0173914
RGB RGB
> /
7 Ll 7
SSC,
120 » 110{ SOE
Vsyne,
Hsyne, >
DE,
MCLK
GSP, 6SC,
GOE
\J

— L2

—+——L3

——100

L1



Patent Application Publication  Jun. 21, 2018 Sheet 1 of 26 US 2018/0175135 Al

FIG. 1
RGB ~ RGB
$SC, /
1201+ 110| SOE i

Vsyne,
Hsync, A 102
DE,
MOLK | asp. asc, L2

VGOE —t .3

——100

L1



Patent Application Publication  Jun. 21, 2018 Sheet 2 of 26 US 2018/0175135 Al

FIG. 2
Ce .2 L)3
S | +— IN3
| T 4~ IN2
L A II_I}H

1 SUB




Patent Application Publication  Jun. 21, 2018 Sheet 3 of 26 US 2018/0175135 Al

FIG. 3
L2 S)E CH L3
— —1h
/ e WA
e =/--|I_l1“
1~—SUB




Patent Application Publication  Jun. 21, 2018 Sheet 4 of 26 US 2018/0175135 Al

Vdata EVDD Vini

——13

— (2

M nl |

~ Scan in2 3|
12a p—




Patent Application Publication  Jun. 21, 2018 Sheet 5 of 26 US 2018/0175135 Al

FIG. 5

| 1H |

- g

| |
Scanl | |

| —

| |
Scan? | {

T‘“‘“ |

| ____

EM ;]
:, | | |
| s |
DATA :< i Vref >< Vdata }—
| | |
| ]



Patent Application Publication  Jun. 21, 2018 Sheet 6 of 26 US 2018/0175135 Al
FIG. 6
Ti Ts Tp Te
T4 off On off On
13 On 0ff off Off
12 off On Off On
T1 On On On Off




Patent Application Publication  Jun. 21, 2018 Sheet 7 of 26 US 2018/0175135 Al

FIG. 7

12a~—




Patent Application Publication  Jun. 21, 2018 Sheet 8 of 26 US 2018/0175135 Al

FIG. 8

e AR
L /)‘” o 3
A 5
e
g A 3 2y S & .
e T T T i
T e N TS I




Patent Application Publication  Jun. 21, 2018 Sheet 9 of 26 US 2018/0175135 Al

FIG. 9
15 C{H S 16
/ A—\Q/—\ (\
T A —12a
+—INT
+—SUB




Patent Application Publication  Jun. 21, 2018 Sheet 10 of 26  US 2018/0175135 Al

FIG. 10A

Voltage (V)

Time(s)



Patent Application Publication  Jun. 21, 2018 Sheet 11 of 26  US 2018/0175135 Al

FIG. 10B

Voltage (V)

Time(s)



Patent Application Publication

Scan? (n)

Scanl(n)

EM(n)

Jun. 21,2018 Sheet 12 of 26  US 2018/0175135 Al
FIG. 11
Vdata EVDD
111 — 115
ol
—T— Cst
/ N3
112b
112 .
R
I 1L
114 |
| D S
118 OLED \
Vref

EVSS



US 2018/0175135 Al

Jun. 21,2018 Sheet 13 of 26

Patent Application Publication

FIG. 12

~ Py — e o
f f oy L p— o«
kg o = | vy _
Lol Fand S P |
< 4] - Lo
2 <& = <
& (7 FAY «
< <«
</ Lo ]




Patent Application Publication  Jun. 21, 2018 Sheet 14 of 26  US 2018/0175135 Al

FIG. 13
Vdata (n)
| i | : |
Scani (n)——— i %‘ !
i i i
« i | : i
Scan2 (n) ki { i
| “ | |
| % | | |
Scant (n+1) ; iR —
! s | |
| | | i
Scan? (n+1) : | ’—————1:
| f
| 1
i ‘ [
: z

:
i
|
i |
| |
) |
| |
i 1
| ol
1 t

Ts(n) ‘;
|
CTine1) T

Ts (n+1)



Patent Application Publication  Jun. 21, 2018 Sheet 15 of 26  US 2018/0175135 Al

FIG. 14

15— 111

112b—




Patent Application Publication  Jun. 21, 2018 Sheet 16 of 26  US 2018/0175135 Al

FIG. 15
115 CH 11
SE
/ /L%“\ upm (\
ATy :“wmg
1IN
—SUB

I I



US 2018/0175135 Al

Jun. 21,2018 Sheet 17 of 26

Patent Application Publication

.16

FIG

.

T14

7

& g \.\ 3
y T L

% Sl




Patent Application Publication  Jun. 21, 2018 Sheet 18 of 26  US 2018/0175135 Al

FIG. 17A

- IN3
4 —1IN2

T—3SUB




Patent Application Publication  Jun. 21, 2018 Sheet 19 of 26  US 2018/0175135 Al

FIG. 17B

115 111 (SD)

(SD) CH

'~ ;/ //// \\\g_\\:—/‘IN3
| —t 1 IN2
\ \ \ +——SUB
| | |

v | ] v

SE 112a N1

(TAD (GE)



Patent Application Publication  Jun. 21, 2018 Sheet 20 of 26  US 2018/0175135 Al

FIG. 18A




US 2018/0175135 Al

Jun. 21,2018 Sheet 21 of 26

Patent Application Publication

FIG. 18B

—GT

f

MM s
N //,//74//0/ 3

/
RANN NS ,V //////// /

////

///// N




US 2018/0175135 Al

Jun. 21,2018 Sheet 22 of 26

Patent Application Publication

FIG. 18C




US 2018/0175135 Al

Jun. 21,2018 Sheet 23 of 26

Patent Application Publication

FIG. 18D

\\\\\\\\\\\\\\\\\\\\\\\\\ o \\\ . \\\\\\\\ e \\\\\\\ \\\\\\\\\\\\ e

\\ \ e i L e \ L e \\ i 7
\\ s \ 7 \ \ LA > 7 WIS o \ "

o

\m\ % S %

.\\

v \\ \

- .

\\ i \,

\\\\\\\

e

\\\\\\ L




Patent Application Publication  Jun. 21, 2018 Sheet 24 of 26  US 2018/0175135 Al

FIG. 19

211_1 215 2112

P1— ——P2

[1—




Patent Application Publication  Jun. 21, 2018 Sheet 25 of 26  US 2018/0175135 Al

FIG. 20

2111 215 211_2

P
I
——

Pl ——P2

L1 i




Patent Application Publication  Jun. 21, 2018 Sheet 26 of 26  US 2018/0175135 Al

FIG. 21

21;_1 seH 212
= fii;§;f‘\ g AR
AU U :mg
) /A::‘fh

-+ SUB

v v



US 2018/0175135 Al

ORGANIC LIGHT-EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Korean
Application No. 10-2016-0173914, filed on Dec. 19, 2016,
the entirety of which is hereby incorporated by reference.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to an organic light-
emitting diode display and a method of manufacturing the
same.

2. Discussion of the Related Art

[0003] Various types of flat panel displays (FPDs) have
been used to replace heavier and larger cathode ray tubes
(CRTs). Examples of the flat panel display include a liquid
crystal display (LCD), a field emission display (FED), a
plasma display panel (PDP), and an organic light-emitting
diode (OLED) display.

[0004] In more detail, an OLED display is a self-emission
display device configured to emit light by exciting an
organic compound. The OLED display does not require a
backlight unit as needed in a liquid crystal display, and thus
has a thin profile, light weight, and a simple manufacturing
process. The OLED display has been widely used because it
can also be manufactured at a low temperature and has
characteristics including a fast response time of 1 ms or less,
low power consumption, a wide viewing angle, a high
contrast, etc.

[0005] The OLED display includes organic light-emitting
diodes, each of which converts electric energy into light
energy. Each organic light-emitting diode includes an anode,
a cathode, and an organic light-emitting layer between the
anode and the cathode. Holes are injected from the anodes,
and electrons are injected from the cathode. When the holes
and the electrons injected through the anode and the cathode
are injected into the organic light-emitting layer, the holes
and the electrons combine to form excitons. The excitons
emit light while converting energy into light.

[0006] As a high resolution of display devices is recently
desired, the size of pixels tends to become smaller and
smaller. Each pixel includes a transistor, a capacitor, and an
organic light-emitting diode. As the size of the pixels having
the above-described configuration become smaller, the tran-
sistors and signal lines (for example, scan lines and data
lines) are integrated and are disposed close to each other.

[0007] The scan lines and the data lines are disposed to
cross each other, and a parasitic capacitor is formed in an
overlap portion of the scan lines and the data lines. In this
instance, a ripple may occur in a voltage applied to the scan
line due to change in a data voltage applied to the data line.
A user may recognize a ripple phenomenon generated by
interference of the data voltage as a defective drive, for
example, a luminance reduction. The defective drive leads to
a reduction in display quality and reliability of the display
device.
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SUMMARY

[0008] Accordingly, the present disclosure is directed to
an organic light-emitting diode display and a method of
manufacturing the same that substantially obviate one or
more of the issues due to limitations and disadvantages of
the related art.

[0009] An aspect of the present disclosure is to provide an
organic light-emitting diode display capable of preventing or
reducing a ripple resulting from change in a data voltage
from occurring in a signal line crossing a data line by further
including a shielding electrode.

[0010] Additional features and aspects will be set forth in
the description that follows, and in part will be apparent
from the description, or may be learned by practice of the
inventive concepts provided herein. Other features and
aspects of the inventive concepts may be realized and
attained by the structure particularly pointed out in the
written description, or derivable therefrom, and the claims
hereof as well as the appended drawings.

[0011] To achieve these and other aspects of the inventive
concepts as embodied and broadly described, there is pro-
vided an organic light-emitting diode display, including a
plurality of pixels, each pixel including an organic light-
emitting diode, including: a substrate, a horizontal line on
the substrate, at least one first insulating layer on the
horizontal line, a shielding electrode on the at least one first
insulating layer, at least one second insulating layer on the
shielding electrode, a data line on the at least one second
insulating layer, the data line crossing the horizontal line, the
shielding electrode overlapping the horizontal line and the
data line at a crossing of the horizontal line and the data line,
and a constant voltage source connected to the shielding
electrode.

[0012] 1In another aspect, there is provided a method of
manufacturing an organic light-emitting diode display
including providing a plurality of pixels, each pixel includ-
ing an organic light-emitting diode, the method including:
providing a substrate, providing a horizontal line on the
substrate, providing at least one first insulating layer on the
horizontal line, providing a shielding electrode on the at
least one first insulating layer, providing at least one second
insulating layer on the shielding electrode, providing a data
line on the at least one second insulating layer, the data line
crossing the horizontal line, the shielding electrode overlap-
ping the horizontal line and the data line at a crossing of the
horizontal line and the data line, and providing a constant
voltage source connected to the shielding electrode.

[0013] Other systems, methods, features and advantages
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 discussed below in
conjunction with the embodiments of the disclosure. It is to
be understood that both the foregoing general description
and the following detailed description of the present disclo-
sure are examples and explanatory, and are intended to
provide further explanation of the disclosure as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, that may be included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the disclosure and together with
the description serve to explain various principles of the
disclosure.

[0015] FIG. 1 is a block diagram of an organic light-
emitting diode (OLED) display according to an example
embodiment.

[0016] FIGS. 2 and 3 are cross-sectional views for
explaining characteristics of an OLED display according to
an example embodiment.

[0017] FIG. 4 is a circuit diagram illustrating a pixel
structure of an OLED display according to a first example
embodiment.

[0018] FIG. 5 isa waveform diagram illustrating an opera-
tion of the pixel shown in FIG. 4.

[0019] FIG. 6illustrates turn-on and turn-off timing of thin
film transistors of a pixel.

[0020] FIGS. 7 and 8 are plan views illustrating horizontal
lines and vertical lines included in a pixel in an OLED
display and comparatively illustrate an effect of an embodi-
ment of the present disclosure.

[0021] FIG.9isa cross-sectional view taken along line I-I'
of FIG. 8.
[0022] FIGS. 10A and 10B respectively illustrate simula-

tion results in a case in which a shielding electrode is
provided, and a case in which the shielding electrode is not
provided.

[0023] FIG. 11 is a circuit diagram illustrating a pixel
structure of an OLED display according to a second example
embodiment.

[0024] FIGS. 12 and 13 are waveform diagrams illustrat-
ing an operation of a pixel shown in FIG. 11.

[0025] FIG. 14 is a plan view illustrating horizontal lines
and vertical lines included in a pixel in an OLED display
according to the second example embodiment.

[0026] FIG. 15 is a cross-sectional view taken along line
II-IF of FIG. 14.

[0027] FIG. 16 is a plan view illustrating an example in
which an OLED display according to a third example
embodiment includes a pixel array of the 6T1C structure
shown in FIG. 11.

[0028] FIGS. 17A and 17B are cross-sectional views
respectively taken along lines III-IIT' and IV-IV' of FIG. 16.
[0029] FIGS. 18A to 18D illustrate partial layers of the
structure shown in FIG. 16.

[0030] FIGS. 19 and 20 are plan views illustrating hori-
zontal lines and vertical lines included in two pixels in an
OLED display according to a fourth example embodiment.
[0031] FIG. 21 is a cross-sectional view taken along line
V-V' of FIG. 20.

[0032] Throughout the drawings and the detailed descrip-
tion, unless otherwise described, the same drawing reference
numerals should be understood to refer to the same ele-
ments, features, and structures. The relative size and depic-
tion of these elements may be exaggerated for clarity,
illustration, and convenience.

DETAILED DESCRIPTION

[0033] Reference will now be made in detail to some
embodiments of the present disclosure, examples of that
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may be 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 inventive
concept, the detailed description thereof will be omitted. The
progression of processing steps and/or operations described
is an example; however, the sequence of steps and/or opera-
tions is not limited to that set forth herein and may be
changed as is known in the art, with the exception of steps
and/or operations necessarily occurring in a particular order.
Like reference numerals designate like elements throughout.
Names of the respective elements 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.

[0034] In the description of embodiments, when a struc-
ture 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.

[0035] FIG. 1 is a block diagram of an organic light-
emitting diode (OLED) display according to an example
embodiment. FIGS. 2 and 3 are cross-sectional views for
explaining characteristics of an OLED display according to
an example embodiment.

[0036] As shown in the FIG. 1 example, an OLED display
according to an example embodiment may include a display
panel 100, a data driver 102, a scan driver 104, and a timing
controller 110. The display panel 100 may include a pixel
array that may include pixels arranged in a matrix, and may
display an input image. The pixels may include red, green,
and blue pixels for color implementation. The pixels may
further include white pixels for emitting white light. Each
pixel may include a color filter. In addition, each pixel may
include one or more switching elements, a driving element
supplving a current to an organic light-emitting diode
(OLED), a capacitor, and the like.

[0037] The pixels may be partitioned by horizontal lines
L1 and vertical lines 1.2 and L3 crossing each other. The
horizontal lines 1 may include scan lines supplied with a
scan signal and emission lines supplied with an emission
signal EM. The vertical lines .2 and [.3 may include data
lines 1.2 supplied with a data voltage and power lines 1.3
connected to a constant voltage source. For example, the
constant voltage source may be a high potential voltage
source EVDD.

[0038] The data driver 102 may generate a reference
voltage Vref and a data voltage Vdata. The data driver 102
may convert digital video data RGB of an input image
received from the timing controller 110 into a gamma
compensation voltage to generate the data voltage Vdata,
and may supply the data voltage Vdata to the data lines 1.2.
The data driver 102 may generate the predetermined refer-
ence voltage Vref regardless of the input image, and may
supply the reference voltage Vref to the data lines 1.2.
[0039] The scan driver 104 may include a scan circuit and
an emission circuit that may receive an output of the scan
circuit. The scan circuit and the emission circuit may respec-
tively generate the scan signal and the emission signal EM,
and may sequentially supply the scan signal and the emis-
sion signal EM to the different horizontal lines L.1. For
example, the scan signal may be supplied to the pixels
through the scan lines connecting the pixels to the scan



US 2018/0175135 Al

driver 104, and the emission signal EM may be supplied to
the pixels through the emission lines.

[0040] The timing controller 110 may transmit the digital
video data RGB received from an external host system 120
to the data driver 102. The timing controller 110 may
generate timing control signals for controlling operation
timings of the data driver 102 and the scan driver 104 using
timing signals, such as a vertical sync signal Vsync, a
horizontal sync signal Hsync, a data enable signal DE, and
a dot clock CLK, received from the host system 120. The
timing controller 110 may further generate a source sam-
pling clock SSC, a source output enable signal SOE, and so
on for controlling the data driver 102. The timing controller
110 may also generate a gate start pulse GSP, a gate shift
clock GSC, a gate output enable signal GOE, and so on for
controlling the scan driver 104.

[0041] The host system 120 may be, for example, a
television system, a set-top box, a navigation system, a DVD
player, a Blu-ray player, a personal computer (PC), a home
theater system, a phone system, a vehicle display, and other
systems that include or operate in conjunction with a display.
Embodiments are not limited to these examples.

[0042] With reference to FIG. 2, the horizontal line L1
may be on a substrate SUB with one or more first insulating
layer L1 interposed therebetween. The horizontal line L1
and the data line L2 may cross each other with one or more
second and third insulating layers IN2 and IN3 interposed
therebetween. A parasitic capacitor Cg may be formed
between the horizontal line L1 and the data line L2 that
overlap each other with the one or more insulating layers
IN2 and IN3 interposed therebetween. A ripple synchronized
with change in the data voltage applied to the data line L2
may occur in a voltage (or a signal) applied to the horizontal
line L1 due to the coupling between the horizontal line L1
and the data line 1.2 resulting from the parasitic capacitor
Cg. The ripple resulting from the parasitic capacitor Cg may
lead to a reduction in display quality of display devices, for
example, luminance non-uniformity. Such a problem may be
more problematic as elements and lines in high-resolution
display devices are disposed adjacent to each other.

[0043] With reference to FIG. 3, the OLED display
according to an embodiment may include a shielding elec-
trode SE between the horizontal line I.1 and the data line 1.2
to reduce or prevent the above-described problem. The
shielding electrode SE may be formed in an overlap portion
between the horizontal line L1 and the data line L2. The
shielding electrode SE may overlap the horizontal line L1
with at least one second insulating layer IN2 interposed
therebetween. The shielding electrode SE may overlap the
data line L2 with at least one third insulating layer IN3
interposed therebetween. The shielding electrode SE may be
electrically connected to the constant voltage source. For
example, the shielding electrode SE may be connected to the
high potential power line L3.

[0044] For example, the OLED display according to the
embodiment may include the horizontal line L1, the shield-
ing electrode SE, the data line .2, and the high potential
power line [L3. The shielding electrode SE may be formed on
the horizontal line L1 with at least one second insulating
layer IN2 interposed therebetween. The shielding electrode
SE may overlap at least a portion of the horizontal line 11,
and may be insulated from the horizontal line L1 by at least
one second insulating layer IN2 between the shielding
electrode SE and the horizontal line L1.

Jun. 21,2018

[0045] The data line .2 and the high potential power line
L3 may be formed on the shielding electrode SE with at least
one third insulating layer IN3 interposed therebetween. The
data line L2 may cross the horizontal line L1, and may
overlap the horizontal line T1 at a crossing between the data
line .2 and the horizontal line L1. The shielding electrode
SE may be positioned between the data line 1.2 and the
horizontal line L1 at the crossing. The data line L2 may be
insulated from the shielding electrode SE by at least one
third insulating layer IN3 between the data line L2 and the
shielding electrode SE.

[0046] The high potential power line L3 may be spaced
apart from the data line [.2 by a particular distance at the
same layer as the data line L2. The high potential power line
L3 may be electrically connected to the shielding electrode
SE through a contact hole CH penetrating at least one third
insulating layer IN3 between the high potential power line
L3 and the shielding electrode SE.

[0047] Because a constant voltage may be applied to the
shielding electrode SE, a ripple resulting from coupling
between the horizontal line .1 and the shielding electrode
SE may not occur in the horizontal line L1. Further, the
horizontal line L1 may not sensitively respond to change in
the data voltage owing to the shielding electrode SE posi-
tioned between the horizontal line L1 and the data line 1.2
and connected to the constant voltage source. In other
words, the OLED display according to an embodiment can
reduce or prevent the ripple resulting from the change in the
data voltage from occurring in the voltage applied to the
horizontal line 1.1 because the horizontal line L1 may be
shielded from the data line L2 by the shielding electrode SE.
[0048] Hereinafter, advantages and effects of embodi-
ments of the present disclosure will be described in detail
through example embodiments.

First Example Embodiment

[0049] FIG. 4 is a circuit diagram illustrating a pixel
structure of an OLED display according to a first example
embodiment. FIG. 5 is a waveform diagram illustrating an
operation of the pixel shown in FIG. 4. FIG. 6 illustrates
turn-on and turn-off timing of thin film transistors of a pixel.
[0050] With reference to FIGS. 4 to 6, each pixel may
include an OLED, first to fourth TFTs T1 to T4, and first and
second capacitors C1 and C2. For example, a pixel accord-
ing to the first example embodiment has a 4T2C circuit
structure including four transistors and two capacitors.
[0051] An initialization period Ti, a sampling period Ts,
and a programming period Tp may be included in one
horizontal period 1H of the pixel. During one horizontal
period 1H, a threshold voltage of the fourth TFT T4 serving
as a driving element of the pixel may be sampled, and a data
voltage may be compensated by the sampled threshold
voltage. Thus, during one horizontal period 1H, data of an
input image may be compensated by the threshold voltage of
the driving element, and the compensated data may be
written to the pixel.

[0052] A first scan signal Scanl may be generated at an
on-level during approximately one horizontal period 1H,
and may turn on the first TFT T1. The first scan signal Scanl
may be inverted to an off-level in an emission period Te, and
may turn off the first TFT T1.

[0053] A second scan signal Scan2 may be generated at an
on-level in the initialization period Ti, and may turn on the
third TFT T3. The second scan signal Scan2 may be main-
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tained at an off-level during a remaining period, and may
control the third TFT T3 in a turn-off state.

[0054] An emission signal EM may be generated at an
on-level in the sampling period Ts, and may turn on the
second TFT T2. The emission signal EM may be inverted to
an off-level in the initialization period Ti and the program-
ming period Tp, and may turn off the second TFT T2. The
emission signal EM may be maintained at the on-level in the
emission period Te, and may maintain the second TFT T2 in
a turn-on state.

[0055] The OLED may emit light by a current received
from the second TFT T2. The OLED may include an anode,
a cathode, and an organic compound layer between the
anode and the cathode. The organic compound layer may
include a hole injection layer, a hole transport layer, a
light-emitting layer, an electron transport layer, and an
electron injection layer. However, embodiments are not
limited thereto. The anode of the OLED may be connected
to a second node n2, and the cathode of the OLED may be
connected to a low potential voltage source EVSS (which
may be referred to as “a ground level voltage source GND”).
The low potential voltage source EVSS is not limited to a
ground potential.

[0056] The first TFT T1 may be a switching TFT that may
be switched in response to the first scan signal Scanl, and
may turn on or off a current path between a data line 11 and
a first node nl. A gate of the first TFT T1 may be connected
to a first scan line 12q, and a drain of the first TFT T1 may
be connected to the data line 11. Further, a source of the first
TFT T1 may be connected to the first node nl.

[0057] The second TFT T2 may be a switching TFT that
may be switched in response to the emission signal EM, and
may turn on or off a current path between a high potential
power line 15 and a drain of the fourth TFT T4. A gate of the
second TFT T2 may be connected to an emission line 14, and
a drain of the second TFT T2 may be connected to the high
potential power line 15. Further, a source of the second TFT
T2 may be connected to the drain of the fourth TFT T4.
[0058] The third TFT T3 may be a switching TFT that may
be switched in response to the second scan signal Scan2, and
may turn on or off a current path between a Vini line 13 and
the second node n2. The Vini line 13 may indicate an
initialization signal line. A gate of the third TFT T3 may be
connected to a second scan line 125, and a drain of the third
TFT T3 may be connected to the second node n2. Further,
a source of the third TFT T3 may be connected to the Vini
line 13. An initialization signal Vini may be supplied to the
Vini line 13.

[0059] The fourth TFT T4 may be a driving TFT that may
control a current of the OLED, depending on a gate-to-
source voltage Vgs of the fourth TFT T4. A gate of the fourth
TFT T4 may be connected to the first node nl, and the drain
of the fourth TFT T4 may be connected to the source of the
second TFT T2. Further, a source of the fourth TFT T4 may
be connected to the anode of the OLED.

[0060] The first capacitor C1 may be connected between
the first node nl and the second node n2, and may store a
voltage difference between the first node nl and the second
node n2. The first capacitor C1 may sample a threshold
voltage Vth of the fourth TFT T4 serving as a driving
element in a source follower method. The second capacitor
C2 may be connected between the high potential power line
15 and the second node n2. When a potential of the first node
nl changes depending on a data voltage Vdata in the
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programming period Tp, the first and second capacitors C1
and C2 may divide a change of the potential of the first node
nl, and may reflect the potential change of the first node nl
to the second node n2.

[0061] An effect of the OLED display according to the first
example embodiment is described in detail with reference to
FIGS. 710 9.

[0062] FIGS. 7 and 8 are plan views illustrating horizontal
lines and vertical lines included in a pixel in an OLED
display and comparatively illustrate an effect of an embodi-
ment of the present disclosure. FIG. 9 is a cross-sectional
view taken along line I-I' of FIG. 8.

[0063] For example, FIGS. 7 and 8 illustrate only an
example characteristic configuration of the first example
embodiment and schematically illustrate only the horizontal
lines and the vertical lines for convenience of explanation.
[0064] As shown in the example of FIG. 7, one pixel may
include the first scan line 12a and the emission line 14 that
may be extended in a horizontal direction, and the data line
11 and the high potential power line 15 that may be extended
in a vertical direction. The first scan signal Scanl may be
supplied to the first scan line 12qa, and the emission signal
EM may be supplied to the emission line 14. The data
voltage Vdata may be supplied to the data line 11, and a high
potential power voltage EVDD may be supplied to the high
potential power line 15.

[0065] The first scan line 12¢ and the data line 11 may
cross each other and overlap each other at a crossing
between the first scan line 124 and the data line 11 with at
least one insulating layer interposed therebetween. A para-
sitic capacitor Cg may be formed between the first scan line
12a and the data line 11. Because the first scan line 12a and
the data line 11 may be coupled due to the parasitic capacitor
Cg between the first scan line 12 and the data line 11, the
first scan signal Scanl may be synchronized with a rising
edge or a falling edge of the data voltage Vdata and
distorted.

[0066] For example, a gate timing control signal output
from the timing controller 110 (see FIG. 1) may be changed
to a voltage swinging between a gate-on voltage (e.g., a
“VGH voltage”) and a gate-off voltage (e.g., a “VGL
voltage”) by a level shifter (not shown). The VGH voltage
may be a voltage higher than threshold voltages of TFTs of
a pixel array and TFTs of the scan driver 104 (see FIG. 1).
The VGL voltage may be a voltage lower than the threshold
voltages of the TFTs of the pixel array and the TFTs of the
scan driver 104 (see FIG. 1).

[0067] An emission circuit of the scan driver 104 may
receive an output of a scan circuit and may operate. Thus,
when a ripple occurs in the VGL voltage of the first scan
signal Scanl due to change in the data voltage Vdata, the
ripple may affect the emission circuit connected to the scan
circuit. For example, a high potential voltage of the emission
signal EM output from the emission circuit may be relatively
reduced due to the ripple of the VGL voltage of the first scan
signal Scanl. This may lead to the distortion of the current
of the OLED, and, as a result, may be recognized as a
defective driving, such as a luminance reduction, by a user.
[0068] With reference to the examples of FIGS. 8 and 9,
the OLED display according to the first example embodi-
ment may further include a shielding electrode SE connected
to a constant voltage source to reduce or prevent the above-
described problem. The shielding electrode SE may be
formed at a crossing of the first scan line 12a and the data
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line 11. The shielding electrode SE may be spaced apart
from the first scan line 12a in an overlap portion between the
first scan line 12a and the data line 11, and may have at least
one second insulating layer IN2 interposed therebetween.
The shielding electrode SE may be spaced apart from the
data line 11 in the overlap portion between the first scan line
12a and the data line 11, and may have at least one third
insulating layer IN3 interposed therebetween. For example,
the first scan line 12a, the shielding electrode SE, and the
data line 11 may be disposed on different layers on a
substrate SUB, with one or more insulating layers IN1, IN2,
and IN3 interposed therebetween, and may be spaced apart
from one another on the substrate SUB.

[0069] For example, the first scan line 12¢ may be formed
on the substrate SUB. At least one first insulating layer IN1
may be further disposed between the substrate SUB and the
first scan line 12a. The shielding electrode SE may be
formed on the first scan line 124, and may have at least one
second insulating layer IN2 interposed therebetween. The
data line 11 and the high potential power line 15 may be
disposed to be spaced apart from each other on the shielding
electrode SE, and may have at least one third insulating layer
IN3 interposed therebetween.

[0070] The data line 11 may cross the first scan line 12a.
The shielding electrode SE may be disposed to overlap the
first scan line 12a and the data line 11 at the crossing of the
first scan line 12a and the data line 11. The high potential
power line 15 may be connected to the shielding electrode
SE through a contact hole CH penetrating at least one third
insulating layer IN3 between the high potential power line
15 and the shielding electrode SE.

[0071] The OLED display according to the first example
embodiment may further include the shielding electrode SE,
thereby removing the coupling between the first scan line
12a and the data line 11 through a reduction in a parasitic
capacitance between the first scan line 12¢ and the data line
11. Hence, the first example embodiment can prevent or
reduce the ripple resulting from the change in the data
voltage Vdata from occurring in the VGL voltage of the first
scan signal Scanl, and thus can provide an OLED display
with improved display quality.

[0072] FIGS. 10A and 10B respectively illustrate simula-
tion results in a case in which a shielding electrode is
provided, and a case in which the shielding electrode is not
provided.

[0073] For example, FIGS. 10A and 10B illustrate simu-
lation results through the measurement of change in the
VGL voltage of the first scan signal. As shown in FIG. 10A,
when the shielding electrode was not provided, the ripple
resulting from change in the data voltage Vdata frequently
occurred in the VGL voltage of the first scan signal Scanl.
On the other hand, as shown in FIG. 10B, when the shielding
electrode was provided, the generation of ripple resulting
from change in the data voltage Vdata in the VGL voltage
of the first scan signal Scanl was minimized.

Second Example Embodiment

[0074] FIG. 11 is a circuit diagram illustrating a pixel
structure of an OLED display according to a second example
embodiment. FIGS. 12 and 13 are waveform diagrams
illustrating an operation of a pixel shown in FIG. 11.

[0075] For example, the FIG. 11 example illustrates a
structure of a pixel on an n™ line, where n is an integer equal
to or greater than 1. As shown in the example of FIG. 11,
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each pixel may include an OLED, first to fifth TFTs T11 to
T15, a driving TFT DT, and a storage capacitor Cst. For
example, the pixel according to the second example embodi-
ment has a 6T1C circuit structure, including six transistors
and one capacitor.

[0076] The OLED may emit light by a driving current
received from the driving TFT DT. The OLED may include
an anode, a cathode, and an organic compound layer having
a multi-layered structure between the anode and the cathode.
The anode of the OLED may be connected to a fourth node
N4, and the cathode of the OLED may be connected to an
input terminal of a low potential voltage source EVSS.
[0077] The driving TFT DT may control the driving
current applied to the OLED depending on a source-to-gate
voltage Vsg of the driving TFT DT. A source of the driving
TFT DT may be connected to an input terminal of a high
potential voltage source EVDD, and a gate of the driving
TFT DT may be connected to a second node N2. Further, a
drain of the driving TFT DT may be connected to a third
node N3.

[0078] The first TFT T11 may include a gate connected to
asecond scan line 1125, a source connected to a data line 111
supplied with a data voltage Vdata, and a drain connected to
a first node N1. As a result, the first TFT T11 may apply the
data voltage Vdata received from the data line 111 to the first
node N1 in response to a second scan signal Scan2(n).
[0079] The second TFT T12 may include a source con-
nected to the third node N3, a drain connected to the second
node N2, and a gate connected to a first scan line 112¢. The
second TFT T12 may diode-connects the gate and the drain
of the driving TFT DT in response to a first scan signal
Scanl(n).

[0080] The third TFT T13 may include a gate connected to
an emission line 114, a source connected to the first node N1,
and a drain connected to a reference voltage line 116. As a
result, the third TFT T13 may apply a reference voltage Vref
to the first node N1 in response to an emission signal EM(n).

[0081] The fourth TFT T14 may include a source con-
nected to the third node N3, a drain connected to the fourth
node N4, and a gate connected to the emission line 114. As
a result, the fourth TFT T14 may form a current path
between the third node N3 and the fourth node N4 in
response to the emission signal EM(n).

[0082] The fifth TFT T15 may include a drain connected
to the fourth node N4, a source connected to the reference
voltage line 116, and a gate connected to the first scan line
112a. The fifth TFT T15 may apply the reference voltage
Vref'to the fourth node N4 in response to the first scan signal
Scan1(n).

[0083] The storage capacitor Cst may include a first elec-
trode connected to the first node N1 and a second electrode
connected to the second node N2.

[0084] With reference to FIG. 12, one frame period in the
OLED display may be divided into an initialization period
Ti, a sampling period Ts, and an emission period Tm. The
initialization period Ti may be a period in which a gate
voltage of the driving TFT DT is initialized. The sampling
period Ts may be a period in which a voltage of the anode
of the OLED is initialized, and a threshold voltage Vth of the
driving TFT DT is sampled and is stored in the second node
N2. The emission period Tm may be a period in which a
source-to-gate voltage of the driving TFT DT including the
sampled threshold voltage Vth is programmed, and the
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OLED may emit light with a driving current according to the
programmed source-to-gate voltage.

[0085] During the initialization period Ti, the first scan
signal Scanl(n) and the emission signal EM(n) may be
applied as a gate-on voltage. As a result, the second TFT T12
and the fifth TFT T15 may be turned on by the first scan
signal Scanl(n), and the third TFT T13 and the fourth TFT
T14 may be turned on by the emission signal EM(n). During
the initialization period Ti, the first node N1 may be supplied
with the reference voltage Vref, and the second to fourth
nodes N2 to N4 may be initialized to the reference voltage
Vref. The reference voltage Vref may be selected within a
voltage range sufficiently less than an operating voltage of
the OLED, and may be set to a voltage equal to or less than
a low potential power voltage EVSS.

[0086] During the sampling period Ts, the first scan signal
Scanl(n) may be held at the gate-on voltage, and the
emission signal EM(n) may be inverted to a gate-off voltage.
Further, the second scan signal Scan2(n) may be inverted to
the gate-on voltage. The second TFT T12 and the fifth TFT
T15 may maintain a turn-on state, and the third TFT T13 and
the fourth TFT T14 may be turned off.

[0087] The third TFT T13 may be turned on. Thus, a
voltage of the first node N1 may increase due to the data
voltage Vdata via the first TF'T T11. Further, a voltage of the
second node N2 may increase depending on an increase in
the voltage of the first node N1. As a result, a difference in
voltage between the gate and the source of the driving TFT
DT may be greater than or equal to the threshold voltage Vth
of the driving TFT DT, and the driving TFT DT may be
turned on.

[0088] A voltage of the third node N3 may gradually
increase due to a current passing through the source and the
drain of the driving TFT DT. Because the gate and the drain
of the driving TFT DT may be diode-connected, the voltage
of the second node N2 may increase depending on the
voltage of the third node N3. As the voltage of the second
node N2 increases, the difference in the voltage between the
gate and the source of the driving TFT DT may gradually
decrease. When the difference in the voltage between the
gate and the source of the driving TFT DT is equal to or less
than the threshold voltage Vth of the driving TFT DT, the
driving TFT DT may be turned off. Consequently, during the
sampling period Ts, the second node N2 and the third node
N3 may have a voltage “(VDD+Vth)” corresponding to a
difference between a high potential voltage VDD and the
threshold voltage Vth.

[0089] During the sampling period Ts, the first TFT T11
may charge the first node N1 with the data voltage Vdata in
response to the second scan signal Scan2(n). In addition,
during the sampling period Ts, the fifth TFT T15 may
initialize the fourth node N4 to the reference voltage Vref in
response to the first scan signal Scanl(n).

[0090] During the holding period Th, the first scan signal
Scanl(n) may be inverted to the gate-off voltage, and the
emission signal EM(n) may hold the gate-off voltage. As a
result, the voltages of the first to fourth nodes N1 to N4 may
be held at the voltages in the sampling period Ts. During the
emission period Tm, the first scan signal Scan1(n) and the
second scan signal Scan2(n) may hold the gate-off voltage,
and the emission signal EM(n) may be inverted to the
gate-on voltage.

[0091] The third TFT T13 may apply the reference voltage
Vref to the first node N1 in response to the emission signal
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EM(n). Because the voltage of the first node N1 may be the
data voltage Vdata during the sampling period Ts, a change
in the voltage of the first node N1 may be “(Vdata-Vref).”
The change in the voltage of the first node N1 may be
reflected to the second node N2 due to the coupling between
the first node N1 and the second node N2. Thus, the voltage
of the second node N2 may be “(VDD-Vth-(Vdata-Vref)).”
A driving current Ioled, which may pass through the source
and the drain of the driving TFT DT, depending on a change
in the voltage of the second node N2, may pass through the
fourth node N4, and may be applied to the OLED.

[0092] Inoneexample, the first scan line 1124 and the data
line 111 may cross each other, and may overlap each other
at a crossing with at least one insulating layer interposed
therebetween. A parasitic capacitor may be formed between
the first scan line 112a and the data line 111. Because the first
scan line 112¢ and the data line 111 may be coupled with
each other due to the parasitic capacitor between the first
scan line 1124 and the data line 111, the first scan signal
Scanl(n) may be synchronized with change in the data
voltage Vdata. Hence, the first scan signal Scanl(n) may be
distorted due to a ripple generated in the first scan signal
Scanl(n).

[0093] For example, as shown in the FIG. 13 example, a
first scan signal Scanl(n+1) of a (n+1)" line may be gen-
erated at an on-level subsequent to the first scan signal
Scanl(n) of the n” line, and an on-level period of the first
scan signal Scanl(n+1) may overlap one horizontal period
of the latter half of the first scan signal Scanl(n). For
example, a sampling period Ts(n) of the n line may overlap
an initialization period Ti(n+1) of the (n+1)* line. The data
voltage Vdata applied to the pixels of the n line may be
applied to the data lines 111 when the first scan signals
Scanl(n) and Scanl(n+1) of the n” and (n+1)™ lines are
simultaneously generated at the on-level (e.g., in the sam-
pling period Ts(n) of the n” line).

[0094] For example, a gate-on voltage of the first scan
signal Scan1(n+1) of the (n+1)* line may be affected by a
data voltage Vdata(n) applied in the sampling period Ts(n)
of the n” line due to the coupling between the data line 111
and the first scan line 1124. Hence, bright and dark lines may
occur in the (n+1)” line and may be recognized as a
horizontal crosstalk by the user. A horizontal crosstalk
phenomenon generated in the pixels of the (n+1)” line may
be more remarkably recognized as the number of black gray
voltages among the data voltages Vdata(n) applied to the
pixels of the n” line increases.

[0095] FIG. 14 is a plan view illustrating horizontal lines
and vertical lines included in a pixel in an OLED display
according to the second example embodiment. FIG. 15 is a
cross-sectional view taken along line II-1I' of FIG. 14.
[0096] As an example, FIG. 14 illustrates only character-
istic configuration of the second example embodiment and
schematically illustrates only the horizontal lines and the
vertical lines for convenience of explanation. As shown in
the FIG. 14 example, one pixel may include the first scan
line 1124, the second scan line 1125, and the emission line
114 that may extend in a horizontal direction, and the data
line 111 and a high potential power line 115 that may extend
in a vertical direction. The first scan signal Scanl(n) may be
supplied to the first scan line 1124, and the second scan
signal Scan2(n) may be supplied to the second scan line
112b. The emission signal EM(n) may be supplied to the
emission line 114. The data voltage Vdata may be supplied
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to the data line 111, and a high potential power voltage
EVDD may be supplied to the high potential power line 115.
[0097] The OLED display according to the second
example embodiment may further include a shielding elec-
trode SE connected to a constant voltage source to reduce or
prevent the above-described problem. The shielding elec-
trode SE may be formed at a crossing of the first scan line
112a and the data line 111. The shielding electrode SE may
be spaced apart from the first scan line 1124 in an overlap
portion between the first scan line 1124 and the data line 111,
and at least one second insulating layer IN2 may be inter-
posed therebetween. The shielding electrode SE may be
spaced apart from the data line 111 in the overlap portion
between the first scan line 112« and the data line 111, and at
least one third insulating layer IN3 may be interposed
therebetween. For example, the first scan line 112q, the
shielding electrode SE, and the data line 111 may be
disposed on different layers on a substrate SUB with one or
more insulating layers IN1, IN2, and IN3 interposed ther-
ebetween, and may be spaced apart from one another on the
substrate SUB.

[0098] For example, as shown in FIG. 15, the first scan
line 1124 may be formed on the substrate SUB. At least one
first insulating layer IN1 may be further disposed between
the substrate SUB and the first scan line 112a. The shielding
electrode SE may be formed on the first scan line 1124, and
at least one second insulating layer IN2 may be interposed
therebetween. The data line 111 and the high potential power
line 115 may be disposed to be spaced apart from each other
on the shielding electrode SE, and at least one third insu-
lating layer IN3 may be interposed therebetween.

[0099] The dataline 111 may cross the first scan line 112a.
The shielding electrode SE may be disposed to overlap the
first scan line 112« and the data line 111 at the crossing of
the first scan line 112a and the data line 111. The high
potential power line 115 may be connected to the shielding
electrode SE through a contact hole CH penetrating at least
one third insulating layer IN3 between the high potential
power line 115 and the shielding electrode SE.

[0100] The OLED display according to the second
example embodiment may further include the shielding
electrode SE, thereby removing the coupling between the
first scan line 1124 and the data line 111 through a reduction
in a parasitic capacitance between the first scan line 1124
and the data line 111. Hence, the second example embodi-
ment can prevent or reduce the ripple resulting from the
change in the data voltage Vdata from occurring in the first
scan signal Scan1(n), and thus can provide an OLED display
with improved display quality.

Third Example Embodiment

[0101] FIG. 16 is a plan view illustrating an example in
which an OLED display according to a third example
embodiment includes a pixel array of the 6T1C structure
shown in FIG. 11. FIGS. 17A and 17B are cross-sectional
views respectively taken along lines and IV-IV' of FIG. 16.
FIGS. 18A to 18D illustrate partial layers of the structure
shown in FIG. 16.

[0102] An OLED display according to a third example
embodiment is described with reference to FIG. 16, FIGS.
17A and 17B, and FIGS. 18A to 18D. The pixel array of the
6T1C structure shown in FIG. 11 may be implemented as
shown in FIG. 16, FIGS. 17A and 17B, and FIGS. 18A to
18D.
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[0103] With reference to the examples of FIGS. 11 and 16,
FIGS. 17A and 17B, and FIGS. 18A to 18D, semiconductor
elements AE may be formed on a substrate SUB. The
semiconductor elements AE may include a semiconductor
layer “A” corresponding to each of transistors T11, T12,
T13, T14, T15, and DT. A first insulating layer IN1 may be
applied on the semiconductor element AE. The first insu-
lating layer IN1 may be referred to as a “gate insulating
layer.” Although not shown, the first insulating layer IN1
may be formed on the entire surface of the substrate SUB to
cover the semiconductor elements AE.

[0104] Gate elements GE may be formed on the first
insulating layer IN1. The gate elements GE may include a
gate electrode G of each of the transistors T11, T12, T13,
T14, T15, and DT; and may further include a first scan line
112a, a second scan line 1125, and an emission line 114 that
may extend in a horizontal direction. A portion of the
semiconductor layer “A” overlapping the gate electrode G of
each of the transistors T11, T12, T13, T14, T15, and DT may
be defined as a channel region. Based on the channel region,
one side of the semiconductor layer “A” may be defined as
a source region, and the other side of the semiconductor
layer “A” may be defined as a drain region. A second
insulating layer IN2 may be applied on the gate elements
GE.

[0105] Auxiliary elements TM may be formed on the
second insulating layer IN2. The auxiliary elements TM may
include a first electrode CE and a shielding electrode SE.
The first electrode CE may be connected to a drain D of the
first TFT T11, and may overlap a gate electrode GT of the
driving TFT DT with the second insulating layer IN2
interposed therebetween, thereby forming a storage capaci-
tor Cstg. The shielding electrode SE may be connected to a
high potential power line 115, and may overlap the data line
111 and the first scan line 112a at a crossing of the data line
111 and the first scan line 112a. The shielding electrode SE
may overlap the first scan line 112¢ with the second insu-
lating layer IN2 interposed therebetween. A third insulating
layer IN3 may be applied on the auxiliary elements TM.
[0106] Source and drain elements SD may be formed on
the third insulating layer IN3. The source and drain elements
SD may include a source electrode S and a drain electrode
D of each of the transistors T11, T12, T13, T14, T15, and
DT, and the data line 111 and the high potential power line
115 that may extend in a vertical direction. The source
electrode S may be connected to a source region of each of
the transistors T11, T12, T13, T14, T15, and DT through a
contact hole penetrating the second insulating layer IN2 and
the third insulating layer IN3. The drain electrode D may be
connected to a drain region of each of the transistors T11,
T12, T13, T14, T15, and DT through a contact hole pen-
etrating the second insulating layer IN2 and the third insu-
lating layer IN3. The data line 111 may cross the first scan
line 1124, and may overlap the shielding electrode SE at a
crossing of the data line 111 and the first scan line 112a. The
data line 111 may overlap the shielding electrode SE with the
third insulating layer IN3 interposed therebetween. The high
potential power line 115 may be connected to the shielding
electrode SE through a contact hole CH penetrating the third
insulating layer IN3.

[0107] The third example embodiment can form the
shielding electrode SE at the same time (e.g., in a same
process) as forming the first electrode CE for forming the
storage capacitor Cstg, and thus may not need to separately
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perform an additional process forming the shielding elec-
trode SE. Hence, the third example embodiment can save
process time, process cost, etc. resulting from the additional
process, and also may remarkably improve the process yield
by reducing the process defects.

Fourth Example Embodiment

[0108] FIGS. 19 and 20 are plan views illustrating hori-
zontal lines and vertical lines included in two pixels in an
OLED display according to a fourth example embodiment.
FIG. 21 is a cross-sectional view taken along line V-V' of
FIG. 20.

[0109] An effect of an OLED display according to a fourth
example embodiment is described in detail with reference to
FIGS. 19 to 21. As shown in the FIG. 19 example, the OLED
display according to the fourth example embodiment may
include a first pixel P1 and a second pixel P2 that may be
disposed adjacent to each other in a horizontal direction. The
first pixel P1 may be defined by a horizontal line L1 and a
first data line 211_1. The first data line 211_1 may supply a
data voltage to the first pixel P1. The second pixel P2 may
be defined by the horizontal line L1 and a second data line
211_2. The second data line 211_2 may supply the data
voltage to the second pixel P2.

[0110] The first pixel P1 and the second pixel P2 that may
be adjacent to each other in the horizontal direction may
share one power line 215 with each other. The power line
215 may cross the horizontal line L1, and may extend in
parallel with the first and second data lines 211_1 and 211_2.
The power line 215 may be provided between the first and
second data lines 211_1 and 211_2. The power line 215 may
be supplied with a high potential power voltage.

[0111] The horizontal line L1 and the first data line 211_1
may cross each other, and may overlap each other at a
crossing of the horizontal line L1 and the first data line
211_1, and at least one insulating layer may be interposed
therebetween. A parasitic capacitor Cg may be formed
between the horizontal line L1 and the first data line 211 1.
The horizontal line .1 and the second data line 211_2 may
cross each other, and may overlap each other at a crossing
of the horizontal line L1 and the second data line 211_2, and
at least one insulating layer may be interposed therebetween.
A parasitic capacitor Cg may be formed between the hori-
zontal line L1 and the second data line 211_2.

[0112] Because the horizontal line L1 may be coupled
with the first and second data lines 211 1 and 211_2 due to
the parasitic capacitor Cg between the horizontal line .1 and
the first data line 211_1 and the parasitic capacitor Cg
between the horizontal line L1 and the second data line
211_2, poor image quality may occur due to signal inter-
ference. For example, the poor image quality described in
the first and second embodiments may occur.

[0113] As shown in the examples of FIGS. 20 and 21, the
OLED display according to the fourth example embodiment
may further include a shielding electrode SE connected to
the power line 215. The shielding electrode SE may be
formed at the crossing of the horizontal line .1 and the first
data line 211_1, and at the crossing of the horizontal line L1
and the second data line 211_2. The shielding electrode SE
may be spaced apart from the horizontal line L1 in an
overlap portion between the horizontal line L1 and the first
data line 211_1 and in an overlap portion between the
horizontal line I.1 and the second data line 211_2, and at
least one second insulating layer IN2 may be interposed
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therebetween. The shielding electrode SE may be spaced
apart from the first and second data lines 211_1 and 211_2
in the overlap portion between the horizontal line .1 and the
first data line 211_1 and in the overlap portion between the
horizontal line L1 and the second data line 211_2, and at
least one third insulating layer IN3 may be interposed
therebetween. For example, the horizontal line L1, the
shielding electrode SE, and the first and second data lines
211_1, 211_2 may be disposed on different layers on a
substrate SUB with one or more insulating layers IN1, IN2,
and IN3 interposed therebetween, and may be spaced apart
from one another on the substrate SUB.

[0114] The shielding electrode SE may be extended from
the crossing of the horizontal line L1 and the first data line
211_1 to the crossing of the horizontal line L1 and the
second data line 211_2. The shielding electrode SE may
cross the power line 215 between the first data line 211_1
and the second data line 211_2. The shielding electrode SE
may be spaced apart from the power line 215, and at least
one third insulating layer IN3 may be interposed therebe-
tween. The shielding electrode SE may be connected to the
power line 215 through a contact hole CH penetrating the
insulating layer IN3 between the power line 215 and the
shielding electrode SE.

[0115] In the example description of the embodiments, it
is described that the first and second touch electrodes have
a bar-shape. However, this description is not intended to
limit embodiments, but merely illustrates one example for
convenience of explanation. Accordingly, it is to be under-
stood that embodiments are not limited thereto and include
all known forms.

[0116] It will be apparent to those skilled in the art that
various modifications and variations may be made in the
present disclosure without departing from the technical idea
or scope of the disclosure. Thus, it may be intended that
embodiments of the present disclosure cover the modifica-
tions and variations of the disclosure provided they come
within the scope of the appended claims and their equiva-
lents.

What is claimed is:

1. An organic light-emitting diode display including a
plurality of pixels, each pixel including an organic light-
emitting diode, the organic light-emitting diode display
comptrising:

a substrate;

a horizontal line on the substrate;

at least one first insulating layer on the horizontal line;

a shielding electrode on the at least one first insulating
layer;

at least one second insulating layer on the shielding
electrode;

a data line on the at least one second insulating layer, the
data line crossing the horizontal line, the shielding
electrode overlapping the horizontal line and the data
line at a crossing of the horizontal line and the data line;
and

a constant voltage source connected to the shielding
electrode.

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

further comprising:

at least one third insulating layer on shielding electrode;
and

a power line on the at least one third insulating layer, the
power line being connected to the constant voltage
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source, the power line being spaced apart from the data

line and at a same layer as the data line, the power line

being connected to the shielding electrode through a

contact hole penetrating the at least one third insulating

layer.
3. The organic light-emitting diode display of claim 1,
wherein the horizontal line comprises:
a first scan line configured to supply a first scan signal to
the pixels;
a second scan line configured to supply a second scan
signal to the pixels; and
an emission line configured to supply an emission signal
to the pixels.
4. The organic light-emitting diode display of claim 3,
further comprising:
a first power line configured to supply a high potential
power voltage to the pixels; and
a second power line configured to supply an initialization
voltage to the pixels,
wherein each pixel includes:

adriving thin film transistor (TFT) configured to supply
a current to the organic light-emitting diode,

a first TFT configured to switch a current path between
the data line and a first node in response to the first
scan signal,

a second TFT configured to switch a current path
between the first power line and the driving TFT in
response to the emission signal,

a third TFT configured to switch a current path between
the second power line and a second node in response
to the second scan signal,

a first capacitor connected between the first node and
the second node, and

a second capacitor connected between the first power
line and the second node, and

wherein the shielding electrode is between the first scan
line and the data line.

5. The organic light-emitting diode display of claim 3,

further comprising:

a first power line configured to supply a high potential
power voltage to the pixels; and

a third power line configured to supply a reference voltage
to the pixels,

wherein each pixel includes:

a driving thin film transistor (TFT) configured to supply
a current to the organic light-emitting diode con-
nected to a fourth node,

a capacitor comprising:

a first electrode connected to a first node; and
a second electrode connected to a gate electrode of
the driving TFT via a second node,

a first switching TFT configured to switch a current
path between the data line and the first node in
response to the second scan signal,

a second switching TFT configured to switch a current
path between the second node and a third node in
response to the first scan signal,

a third switching TFT configured to switch a current
path between the first node and the third power line
in response to the emission signal,

a fourth switching TFT configured to switch a current
path between the third node and the fourth node in
response to the emission signal, and
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a fifth switching TFT configured to switch a current
path between the fourth node and the third power
line in response to the first scan signal, and

wherein the shielding electrode is between the first scan

line and the data line.

6. The organic light-emitting diode display of claim 5,
farther comprising:

a semiconductor layer on the substrate, the at least one

first insulating layer being on the semiconductor layer;

gate elements on the at least one first insulating layer, the
at least one second insulating layer covering the gate
elements, the gate elements comprising:

the first scan line;

the second scan line;

the emission line;

gate electrodes of the first to fifth switching TFTs; and

the gate electrode of the driving TFT;

auxiliary elements on the at least one second insulating

layer, the auxiliary elements comprising:

the first electrode of the capacitor; and

the shielding electrode;

a third insulating layer covering the auxiliary elements;

and

source and drain elements on the third insulating layer, the

source and drain elements comprising:

the data line;

the first power line;

source and drain electrodes of the first to fifth switching
TFTs; and

source and drain electrodes of the driving TFT.

7. The organic light-emitting diode display of claim 6,
wherein the shielding electrode is connected to the first
power line through a contact hole penetrating the third
insulating layer.

8. The organic light-emitting diode display of claim 1,
further comprising:

a power line connected to the constant voltage source, the

power line crossing the horizontal line,

wherein the plurality of pixels includes a first pixel and a

second pixel adjacent to each other in a horizontal

direction and sharing the power line with each other,
and

wherein the data line comprises:

a first data line supplying a data voltage to the first
pixel, and

a second data line supplying the data voltage to the
second pixel.

9. The organic light-emitting diode display of claim 8,
wherein:

the power line is between the first data line and the second

data line;

the shielding electrode is extended from a crossing of the

horizontal line and the first data line to a crossing of the

horizontal line and the second data line; and

the shielding electrode crosses the power line.

10. A method of manufacturing an organic light-emitting
diode display including providing a plurality of pixels, each
pixel including an organic light-emitting diode, the method
comprising:

providing a substrate;

providing a horizontal line on the substrate;

providing at least one first insulating layer on the hori-

zontal line;
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providing a shielding electrode on the at least one first
insulating layer;
providing at least one second insulating layer on the
shielding electrode;
providing a data line on the at least one second insulating
layer, the data line crossing the horizontal line, the
shielding electrode overlapping the horizontal line and
the data line at a crossing of the horizontal line and the
data line; and
providing a constant voltage source connected to the
shielding electrode.
11. The method of claim 10, further comprising:
providing at least one third insulating layer on shielding
electrode; and
providing a power line on the at least one third insulating
layer, the power line being connected to the constant
voltage source, the power line being spaced apart from
the data line and at a same layer as the data line, the
power line being connected to the shielding electrode
through a contact hole penetrating the at least one third
insulating layer.
12. The method of claim 10, wherein the providing the
horizontal line comprises:
providing a first scan line to supply a first scan signal to
the pixels;
providing a second scan line to supply a second scan
signal to the pixels; and
providing an emission line to supply an emission signal to
the pixels.
13. The method of claim 12, further comprising;
providing a first power line to supply a high potential
power voltage to the pixels; and
providing a second power line to supply an initialization
voltage to the pixels,
wherein the providing each pixel includes:
providing a driving thin film transistor (TFT) to supply
a current to the organic light-emitting diode,
providing a first TFT to switch a current path between
the data line and a first node in response to the first
scan signal,
providing a second TFT to switch a current path
between the first power line and the driving TFT in
response to the emission signal,
providing a third TFT to switch a current path between
the second power line and a second node in response
to the second scan signal,
connecting a first capacitor between the first node and
the second node, and
connecting a second capacitor between the first power
line and the second node, and
wherein the shielding electrode is between the first scan
line and the data line.
14. The method of claim 12, further comprising:
providing a first power line to supply a high potential
power voltage to the pixels; and
providing a third power line to supply a reference voltage
to the pixels,
wherein the providing each pixel includes:
providing a driving thin film transistor (TFT) to supply a
current to the organic light-emitting diode connected to
a fourth node,
providing a capacitor comprising:
connecting a first electrode connected to a first node;
and

Jun. 21,2018

connecting a second electrode to a gate electrode of the
driving TFT via a second node,

providing a first switching TFT to switch a current path
between the data line and the first node in response to
the second scan signal,

providing a second switching TFT to switch a current path
between the second node and a third node in response
to the first scan signal,

providing a third switching TFT to switch a current path
between the first node and the third power line in
response to the emission signal,

providing a fourth switching TFT to switch a current path
between the third node and the fourth node in response
to the emission signal, and

providing a fifth switching TFT to switch a current path
between the fourth node and the third power line in
response to the first scan signal, and

wherein the shielding electrode is between the first scan
line and the data line.

15. The method of claim 14, further comprising:

providing a semiconductor layer on the substrate, the at
least one first insulating layer being on the semicon-
ductor layer;

providing gate elements on the at least one first insulating
layer, the at least one second insulating layer covering
the gate elements, the providing the gate elements
comprising:
the providing the first scan line;
the providing the second scan line;
the providing the emission line;
providing gate electrodes of the first to fifth switching

TFTs; and

the providing the gate electrode of the driving TFT;

providing auxiliary elements on the at least one second
insulating layer, the providing the auxiliary elements
comprising:
the providing the first electrode of the capacitor; and
the providing the shielding electrode;

providing a third insulating layer covering the auxiliary
elements; and

providing source and drain elements on the third insulat-
ing layer, the providing the source and drain elements
comprising:

the providing the data line;

the providing the first power line;

providing source and drain electrodes of the first to fifth
switching TFTs; and

providing source and drain electrodes of the driving TFT.

16. The method of claim 15, wherein the shielding elec-

trode is connected to the first power line through a contact
hole penetrating the third insulating layer.

17. The method of claim 10, further comprising:
connecting a power line to the constant voltage source, the
power line crossing the horizontal line,
wherein the providing the plurality of pixels includes
providing a first pixel and a second pixel adjacent to
each other in a horizontal direction and sharing the
power line with each other, and
wherein the providing the data line comprises:
providing a first data line supplying a data voltage to
the first pixel, and
providing a second data line supplying the data voltage
to the second pixel.
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18. The method of claim 17, wherein:

the power line is between the first data line and the second
data line;

the shielding electrode is extended from a crossing of the
horizontal line and the first data line to a crossing of the
horizontal line and the second data line; and

the shielding electrode crosses the power line.

® 0% % % %
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