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Description
BACKGROUND

1. Field

[0001] The present disclosure relates to an organic
light emitting diode (OLED) display, and more particular-
ly, it relates to a flexible OLED display.

2. Description of the Related Art

[0002] An organic light emitting diode (OLED) display
has a self-luminous characteristic. Since the OLED dis-
play does not need a separate light source, unlike a liquid
crystal display, it can have a relatively small thickness
and weight. Further, the OLED device has high-grade
characteristics such as low power consumption, high lu-
minance, and a high response speed.

[0003] In general, an OLED display includes a sub-
strate, a plurality of thin film transistors disposed on the
substrate, a plurality of insulation layers disposed be-
tween wires that form the thin film transistors, and organic
light emitting diodes connected to the thin film transistors.
[0004] Recently, a flexible OLED display that can be
wholly bent by including a flexible substrate that includes
a polymer material has been researched and developed.
The OLED display includes a plurality of pixels, and each
pixel includes a plurality of transistors.

SUMMARY

[0005] An organic light emitting diode (OLED) display
according to an exemplary embodiment includes: a flex-
ible substrate; a blocking layer on the flexible substrate;
a pixel on the flexible substrate and the blocking layer;
and a scan line, a data line, a driving voltage line, and
an initialization voltage line connected to the pixel. The
pixelincludes: an organic light emitting diode; a switching
transistor connected to the scan line; and a driving tran-
sistor to apply a current to the organic light emitting diode.
The blocking layer is in an area that overlaps the switch-
ing transistor on a plane, and is between the switching
transistor and the flexible substrate. The blocking layer
receives a voltage through a contact hole in the pixel that
exposes the blocking layer. The driving transistor may
be also called a first transistor. This applies also in the
following.

[0006] The switching transistor may be a third transis-
torthatincludes afirst electrode connected with an output
side electrode of the driving transistor and a second elec-
trode connected with a gate electrode of the driving tran-
sistor. When used herein, the enumeration of the tran-
sistors refers to an embodiment as shown in the figures.
However, the present invention is not restricted to such
an embodiment with the same number of transistors.
Therefore, the third transistor may be provided without
other described transistors. That is, when used herein,
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the third transistor may also be defined for example as
a first switching transistor, and when there is provided a
second switching transistor, this second switching tran-
sistor may be referred to as a second transistor. This
understanding can be more clearly derived from the de-
scription of the figures.

[0007] The blocking layer may be electrically connect-
ed with one of the scan line, the data line, the driving
voltage line, the initialization voltage line, the switching
transistor, the driving transistor, and one terminal of the
organic light emitting diode through the contact hole.
[0008] The blocking layer may further include a portion
that overlaps the driving transistor.

[0009] The portion of the blocking layer, overlapping
the driving transistor, may have a width that is wider than
a width of the gate electrode of the driving transistor.
[0010] The blocking layer may be connected with the
driving voltage line through the contact hole.

[0011] A portion of the blocking layer overlapping the
third transistor, and a portion of the blocking layer over-
lapping the driving transistor, may be separated from
each other, and may receive different voltages.

[0012] The switching transistor may further include a
second transistor that is connected to the scan line and
the data line, and the blocking layer may further include
a portion that overlaps the second transistor. In other
words, there may be provided a first switching transistor,
which is also called a third transistor, and a second
switching transistor, which is also called a second tran-
sistor.

[0013] The blocking layer may be connected with the
driving voltage line through the contact hole.

[0014] The portion of the blocking layer overlapping
the third transistor, and the portion of the blocking layer
overlapping the second transistor, may be separated
from each other, and may receive different voltages.
[0015] The pixel may further include a fourth transistor
that includes a first electrode connected with the initiali-
zation voltage line and a second electrode that is con-
nected with the gate electrode of the driving transistor,
and the blocking layer may further include a portion that
overlaps the fourth transistor. The fourth transistor may
be also called a first compensation transistor.

[0016] The blocking layer may be connected with the
driving voltage line through the contact hole.

[0017] The portion of the blocking layer overlapping
the third transistor, and the portion of the blocking layer
overlapping the fourth transistor, may be separated from
each other, and may receive different voltages.

[0018] The pixel may further include at least one of: a
fifth transistor that includes a first electrode connected
with the driving voltage line and a second electrode con-
nected with an input side electrode of the driving transis-
tor; a sixth transistor that includes a first electrode con-
nected with an output side electrode of the driving tran-
sistor and a second electrode connected with the organic
lightemitting diode; and a seventh transistor that includes
a first electrode connected with the organic light emitting
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diode and a second electrode connected with the initial-
ization voltage line. The fifth, sixth and seventh transis-
tors may be called second, third and fourth compensation
transistors.

[0019] The blocking layer may furtherinclude a portion
that overlaps one of the fifth transistor, the sixth transistor,
and the seventh transistor, included in the pixel.

[0020] The OLED display may further include a previ-
ous scan line (which might be also called a previous scan
signal line) and a light emission control line that are con-
nected to the pixel, wherein, in the blocking layer, the
portion overlapping the third transistor and the portion
overlapping one of the fifth transistor, the sixth transistor,
and the seventh transistor, included in the pixel, may be
separated from each other, and may receive different
voltages, and one of the applied voltages may be elec-
trically connected with one of the previous scan line and
the light emission control line.

[0021] The blocking layer may not overlap at least a
part of the pixel.

[0022] An organic light emitting diode (OLED) display
according to an exemplary embodiment includes: a flex-
ible substrate; a blocking layer on the flexible substrate;
abufferlayer onthe blocking layer; a semiconductor layer
on the buffer layer; a first gate insulation layer that covers
the semiconductor layer; a first gate conductor on the
first gate insulation layer; a second gate insulation layer
that covers the first gate conductor and the first gate in-
sulation layer; a second gate conductor on the second
gate insulation layer; a second gate conductor on the
second gate insulation layer; a data conductor on the
interlayer insulation layer; a passivation layer that covers
the data conductor and the interlayer insulation layer,
and a transistor that includes a channel in the semicon-
ductor layer and a gate electrode in the first gate con-
ductor. The blocking layer may overlap the channel of
the transistor on a plane, a contact hole that exposes the
blocking layer may be formed in at least a part of the
buffer layer, the first gate insulation layer, the second
gate insulation layer, and the interlayer insulation layer,
the blocking layer may receive a voltage through the con-
tact hole. The contact hole may be formed in a pixel that
includes the transistor or an adjacent pixel.

[0023] The blocking layer may be electrically connect-
ed with one of a scan line, a data line, a driving voltage
line, an initialization voltage line, a previous scan line, a
light emission control line, one terminal of the transistor,
and one terminal of an organic light emitting diode.
[0024] The transistor may include a plurality of transis-
tors, the plurality of transistors may include a switching
transistor connected to the scan line and a driving tran-
sistor applying a current to the organic light emitting di-
ode, and the blocking layer may overlap the switching
transistor.

[0025] The switching transistor may be a third transis-
torthatincludes afirst electrode connected with an output
side electrode of the driving transistor and a second elec-
trode connected with a gate electrode of the driving tran-
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sistor.

[0026] The plurality of transistors may further include
a second transistor that is connected with the scan line
and the data line, wherein the blocking layer may further
include a portion that overlaps the second transistor or
the driving transistor.

[0027] The portion of the blocking layer overlapping
the third transistor, and the portion of the blocking layer
overlapping the second transistor or the driving transis-
tor, may be electrically separated from each other, and
may receive different voltages.

[0028] The blocking layer may be formed of a metal or
a semiconductor material having a conductive charac-
teristic that is equivalent to that of the meta.

[0029] The flexible substrate may be provided in plural,
and a barrier layer may be further included in at leastone
portion between the plurality of flexible substrates.
[0030] A channel of the driving transistor may be
formed in the semiconductor layer, and the semiconduc-
tor layer may have one of Q, inverted S, S, M, and W
shapes.

[0031] The OLED display may include: a first sustain
electrode provided as the first gate conductor; and a sec-
ond sustain electrode provided as the second gate con-
ductor, wherein the first sustain electrode and the second
sustain electrode may be overlapped with each other
such that a storage capacitor is formed.

[0032] Thesecond sustain electrodeincludesanopen-
ing, and a degree of overlapping of the second sustain
electrode with the first sustain electrode may be changed
depending on a size of the opening.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] Features will become apparent to those of skill
in the art by describing in detail exemplary embodiments
with reference to the attached drawings in which:

FIG. 1 illustrates an equivalent circuit diagram of a
pixel of an organic light emitting diode (OLED) dis-
play according to an exemplary embodiment.

FIG. 2illustrates a timing diagram of a signal applied
to the pixel of the OLED display according to the
exemplary embodiment.

FIG. 3 illustrates a layout view of a pixel area of the
OLED display according to the exemplary embodi-
ment.

FIG. 4 illustrates a cross-sectional view of FIG. 3,
taken along the line IV-IV.

FIG. 5 illustrates a layout view of a pixel area of an
OLED display according to an exemplary embodi-
ment.

FIG. 6 illustrates a cross-sectional view of FIG. 5,
taken along the line VI-VI.

FIG. 7 illustrates a layout view of a pixel area of an
OLED display according to an exemplary embodi-
ment.

FIG. 8 illustrates a layout view of a pixel area of an
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OLED display according to an exemplary embodi-
ment.

FIG. 9 illustrates a cross-sectional view of FIG. 8,
taken along the line IX-IX.

FIG. 10illustrates a layout view of a pixel area of an
OLED display according to an exemplary embodi-
ment.

FIG. 11 illustrates an equivalent circuit diagram of a
pixel of an OLED display according to an exemplary
embodiment.

FIG. 12 and FIG. 13 illustrate layout views of a pixel
area of an OLED display according to an exemplary
embodiment.

FIG. 14 illustrates a layout view of a pixel area of an
OLED display according to an exemplary embodi-
ment.

FIG. 15 illustrates a cross-sectional view of FIG. 14,
taken along the line XV-XV.

FIG. 16 illustrates a layout view of a pixel area of an
OLED display according to an exemplary embodi-
ment.

FIG. 17 illustrates a cross-sectional view of FIG. 16,
taken along the line XVII-XVII.

FIG. 18 and FIG. 19 illustrate layout views of a pixel
area of an OLED display according to an exemplary
embodiment.

FIG. 20 and FIG. 21 illustrate graphs of after-images
of an OLED display according to an exemplary em-
bodiment.

FIG. 22 illustrates an equivalent circuit diagram of a
pixel of an OLED display according to an exemplary
embodiment.

FIG. 23 and FIG. 24 illustrate layout views of a pixel
area of an OLED display according to an exemplary
embodiment.

FIG. 25 illustrates an equivalent circuit diagram of a
pixel of an OLED display according to an exemplary
embodiment.

FIG. 26 to FIG. 28 illustrate layout views of a pixel
area of an OLED display according to an exemplary
embodiment.

FIG. 29 illustrates an equivalent circuit diagram of a
pixel of an OLED display according to an exemplary
embodiment.

FIG. 30 and FIG. 31 illustrate layout views of a pixel
area of an OELD display according to an exemplary
embodiment.

FIG. 32 to FIG. 37 illustrate equivalent circuit dia-
grams of a pixel of an OLED display according to
exemplary embodiments.

FIG. 38 and FIG. 39 illustrate cross-sectional views
of an OLED display according to an exemplary em-
bodiment.

FIG. 40illustrates a cross-sectional view of an OLED
display according to an exemplary embodiment.
FIG. 41 to FIG. 43 illustrate layout views of a pixel
area of an OLED display according to exemplary em-
bodiments.
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DETAILED DESCRIPTION

[0034] Example embodiments will now be described
more fully hereinafter with reference to the accompany-
ing drawings; however, they may be embodied in differ-
ent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thor-
ough and complete, and will fully convey exemplary im-
plementations to those skilled in the art.

[0035] The drawings and description are to be regard-
ed as illustrative in nature and not restrictive. Like refer-
ence numerals designate like elements throughout the
specification.

[0036] In addition, the size and thickness of each con-
figuration shown in the drawings are arbitrarily shown for
better understanding and ease of description, embodi-
ments are not limited thereto. In the drawings, the thick-
ness of layers, films, panels, regions, etc., are exagger-
ated for clarity.

[0037] Itwill be understood that when an element such
as alayer, film, region, or substrate is referred to as being
"on" another element, it can be directly on the other ele-
ment or intervening elements may also be present. In
contrast, when an element is referred to as being "directly
on" another element, there are no intervening elements
present.

[0038] In addition, unless explicitly described to the
contrary, the word "comprise" and variations such as
"comprises" or "comprising" will be understood to imply
the inclusion of stated elements but not the exclusion of
any other elements.

[0039] In addition, in this specification, the phrase "on
aplane" means viewing a target portion from the top, and
the phrase "on a cross-section" means viewing a cross-
section formed by vertically cutting a target portion from
the side.

[0040] Hereinafter, an organic light emitting diode
(OLED) display according to an exemplary embodiment
will be described with reference to FIG. 1 and FIG. 2.
[0041] FIG. 1is an equivalent circuit diagram of a pixel
of an OLED display according to an exemplary embodi-
ment. FIG. 2 is a timing diagram of a signal applied to
the pixel of the OLED display according to the exemplary
embodiment.

[0042] Referringto FIG. 1, a pixel PX of the OLED dis-
play includes a plurality of transistors T1, T2, T3, T4, T5,
T6, and T7 that are connected to a plurality of signal lines
127,151, 152, 153, 158, 171, 172, and 741, a capacitor
Cst, and an organic light emitting diode OLED. The tran-
sistors may be enumerated as first transistor T1 to sev-
enthtransistor T7.However, itis not mandatory to provide
all transistors disclosed herein, when realizing the
present invention. Rather, there may be another number
of transistors, especially a less number of transistors. In
so far, when a transistor is called for example a third
transistor within this description, this does not necessarily
imply that there is also a first transistor and a second
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transistor. Rather, the term third transistor is used for
identifying a specific transistor and to distinguish this
transistor from any other transistor.

[0043] In addition, the pixel shown in FIG. 1 further
includes a blocking layer 31. The blocking layer 31 is
below a third transistor T3, while overlapping the same
on a plane, e.g. on a plane of an x-direction and a y-
direction, the y-direction intersecting the x-direction. That
is, the blocking layer 31 is between a substrate 110 and
the third transistor T3 such that the blocking layer 31 and
the third transistor overlap along a z-direction, intersect-
ing the x- and y-directions. The blocking layer 31 may be
made of a metal having a conductive characteristic or a
semiconductor material having a conductive character-
istic that is equivalent thereto.

[0044] Although FIG. 1 is a circuit diagram, a rectan-
gular-shaped box is additionally illustrated in the circuit
diagram to clearly show the blocking layer 31, such that
a location of the blocking layer 31 and electrical connec-
tion between the blocking layer 31 and the driving voltage
line 172 isillustrated. Hereinafter, a location of a blocking
layer and an electrical connection relationship will also
be shown through such a circuit diagram. A detailed
structure of the blocking layer 31 will be shown in the
layout view and the cross-sectional view of FIG. 3 and
FIG. 4, respectively.

[0045] The driving voltage ELVDD is applied to the
blocking layer 31 of FIG. 1. Alternatively, any one of an
initialization voltage Vint, a common voltage ELVSS, a
scan signal Sn, a previous scan signal Sn-1, a data volt-
age Dm, and an emission control signal EM may be ap-
plied to the blocking layer 31, and one terminal of one of
the plurality of transistors T1 to T7 or one terminal of the
organic light emitting diode OLED may be connected to
the blocking layer 31. Athreshold voltage Vth of achannel
of a transistor, e.g., the third transistor T3, that overlaps
the blocking layer 31 may be shifted depending on a volt-
age applied to the blocking layer 31. A threshold voltage
Vth of a transistor may be shifted in opposite directions
when the driving voltage ELVDD is applied to the blocking
layer 31 and the initialization voltage Vint is applied to
the blocking layer 31. Therefore, various voltages are
applied to the blocking layer 31 in accordance with achar-
acteristic of a transistor to be compensated based on the
above-stated characteristic. In addition, a voltage applied
to the blocking layer 31 may be determined depending
on whether the channel of the transistor is a p-type chan-
nel or an n-type channel.

[0046] The OLED display furtherincludes a display ar-
ea where an image is displayed, and the pixels PX are
arranged in various formats in the display area.

[0047] The plurality of transistors T1, T2, T3, T4, T5,
T6, and T7 include a driving transistor T1, which could
also be termed a first transistor, as well as second and
third transistors T2 and T3, which are switching transis-
tors connected to the scan line 151, and other transistors
T4 to T7 (hereinafter referred to as compensation tran-
sistors) for operation of the organic light emitting diode
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OLED. The compensation transistors T4, T5, T6, and T7
may include a fourth transistor T4, a fifth transistor T5, a
sixth transistor T6, and a seventh transistor T7.

[0048] The plurality of signal lines 127, 151, 152, 153,
158, 171, 172, and 741 may include a scan line 151, a
previous scan line 152, an emission control line 153, a
bypass control line 158, a data line 171, the driving volt-
age line 172, an initialization voltage line 127, and a com-
mon voltage line 741. The bypass control line 158 may
be a part of the previous scan line 152 or may be elec-
trically connected to the previous scan line 152.

[0049] The scanline 151 is connected to a gate driver,
and transmits a scan signal Sn to the second transistor
T2 and the third transistor T3. The previous scan line 152
is connected to the gate driver and transmits a previous
scan signal Sn-1, which has been applied to a pixel PX
at the previous stage, to the fourth transistor T4. There-
fore, the previous scan line 152 may be also called a
previous scan signal line 152. The light emission control
line 153 is connected to a light emission control portion,
and transmits a light emission control signal EM that con-
trols a duration of light emission of the organic light emit-
ting diode OLED to the fifth transistor T5 and the sixth
transistor T6. The bypass control line 158 transmits a
bypass signal GB to the seventh transistor T7.

[0050] The data line 171 transmits a data voltage Dm
generated from a data driver and luminance of the or-
ganic light emitting diode OLED (also referred to as an
organic light emitting element) is changed depending on
the data voltage Dm. The driving voltage line 172 applies
the driving voltage ELVDD, the initialization voltage line
127 transmits an initialization voltage Vint that initializes
the driving transistor T1, and the common voltage line
741 applies acommon voltage Vcom. The driving voltage
line 172, the initialization voltage line 127, and the com-
mon voltage line 741 may be respectively applied with
constant voltages.

[0051] Hereinafter, the plurality of transistors will be
described.
[0052] First, the driving transistor T1 adjusts intensity

of an output current depending on the data voltage Dm
applied thereto, and an outputdriving current Id is applied
to the organic light emitting diode OLED and brightness
of the organic light emitting diode OLED is adjusted de-
pending on the data voltage Dm. For this purpose, a first
electrode S1 of the driving transistor T1 receives the driv-
ing voltage ELVDD and, thus, is connected with the driv-
ing voltage line 172 via the fifth transistor T5. In addition,
the first electrode S1 of the driving transistor T1 is con-
nected with a second electrode D2 of the second tran-
sistor T2 and, thus, receives the data voltage Dm. A sec-
ond electrode D1 (an output side electrode) outputs a
current toward the organic light emitting diode OLED,
and may be connected with an anode of the organic light
emitting diode OLED via the sixth transistor T6. A gate
electrode G1 is connected with a second electrode (i.e.,
a second sustain electrode E2) of the storage capacitor
Cst. Thus, a voltage of the gate electrode G1 is changed
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depending on a voltage stored in the storage capacitor
Cst. Accordingly, the driving current Id output from the
driving transistor T1 is changed.

[0053] The second transistor T2 receives the data volt-
age Dm into the pixel PX. The gate electrode G2 is con-
nected with the scan line 151, and a first electrode S2 is
connected with the data line 171. A second electrode D2
of the second transistor T2 is connected with the first
electrode S1 of the driving transistor T1. When the sec-
ondtransistor T2 is turned on in accordance with the scan
signal Sn transmitted through the scan line 151, the data
voltage Dm transmitted through the dataline 171 is trans-
mitted to the first electrode S1 of the driving transistor T1.
[0054] The third transistor T3 enables a compensation
voltage (i.e., Dm + Vth), which has been changed through
the driving transistor T1, to be transmitted to the second
sustain electrode E2 of the storage capacitor Cst. A gate
electrode G3 is connected with the scan line 151, and a
first electrode S3 is connected with the second electrode
D1 of the driving transistor T1. A second electrode D3 of
the third transistor T3 is connected with the second sus-
tain electrode E2 of the storage capacitor Cst and the
gate electrode G1 of the driving transistor T1. The third
transistor T3 is turned on by the scan signal Sn transmit-
ted through the scan line 151 to connect the gate elec-
trode G1 and the second electrode D1 of the driving tran-
sistor T1, and the second electrode D1 of the driving tran-
sistor T1 and the second sustain electrode E2 of the stor-
age capacitor Cst.

[0055] The fourth transistor T4 initializes the gate elec-
trode G1 of the driving transistor T1 and the second sus-
tain electrode E2 of the storage capacitor Cst. The gate
electrode G4 is connected with the previous scan line
152 and the first electrode S4 is connected with the ini-
tialization voltage line 127. A second electrode D4 of the
fourth transistor T4 is connected to the second sustain
electrode E2 of the storage capacitor Cst and the gate
electrode G1 of the driving transistor T1 via the second
electrode D3 of the third transistor T3. The fourth tran-
sistor T4 transmits the initialization voltage Vint to the
gate electrode G1 of the driving transistor T1 and the
second sustain electrode E2 of the storage capacitor Cst
according to the previous scan signal Sn-1 received
through the previous scan line 152. Accordingly, a gate
voltage of the gate electrode G1 of the driving transistor
T1 and the storage capacitor Cst are initialized. The ini-
tialization voltage Vint may be a voltage that has a low-
voltage value to turn on the driving transistor T1.
[0056] The fifth transistor T5 transmits the driving volt-
age ELVDD to the driving transistor T1. The gate elec-
trode G5 is connected with the light emission control line
153, and a first electrode S5 is connected with the driving
voltage line 172. A second electrode D5 of the fifth tran-
sistor T5 is connected with the first electrode S1 of the
driving transistor T1.

[0057] The ssixth transistor T6 transmits the driving cur-
rent Id output from the driving transistor T1 to the organic
light emitting diode OLED. The gate electrode G6 is con-
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nected with the light emission control line 153, and a first
electrode S6 is connected with the second electrode D1
of the driving transistor T1. A second electrode D6 of the
sixth transistor T6 is connected with the anode of the
organic light emitting diode OLED.

[0058] The fifth transistor T5 and the sixth transistor
T6 are simultaneously turned on by the light emission
control signal EM transmitted through the light emission
control line 153. When the driving voltage ELVDD is ap-
plied to the first electrode S1 of the driving transistor T1
through the fifth transistor T5, the driving transistor T1
outputs the driving current Id according to a voltage of
the gate electrode S1 of the driving transistor T1 (i.e., a
voltage of the second sustain electrode E2 of the storage
capacitor Cst). The outputdriving currentId is transmitted
to the organic light emitting diode OLED through the sixth
transistor T6. As a current loled flows to the organic light
emitting diode OLED, the organic light emitting diode
OLED emits light.

[0059] The seventh transistor T7 initializes the anode
of the organic light emitting diode OLED. A gate electrode
G7 is connected with the bypass control line 158, a first
electrode S7 is connected with the anode of the organic
light emitting diode OLED, and a second electrode D7 is
connected with the initialization voltage line 127. The by-
pass control line 158 may be connected with the previous
scan line 152, and the bypass signal GB has the same
timing as the previous scan signal Sn-1. The bypass con-
trol line 158 may transmit a signal other than the previous
scan signal Sn-1 rather than being connected to the pre-
vious scan line 152. When the seventh transistor T7 is
turned on by the bypass signal GB, the initialization volt-
age Vintis applied to the anode of the organic light emit-
ting diode OLED and thus the organic light emitting diode
OLED is initialized.

[0060] The first sustain electrode E1 of the storage ca-
pacitor Cst is connected with the driving voltage line 172.
The second sustain electrode E2 of the storage capacitor
Cst is connected with the gate electrode G1 of the driving
transistor T1, the second electrode D3 of the third tran-
sistor T3, and the second electrode D4 of the fourth tran-
sistor T4. Thus, the second sustain electrode E2 deter-
mines a voltage of the gate electrode G1 of the driving
transistor T1, and may receive the data voltage Dm
through the second electrode D3 of the third transistor
T3 or receive the initialization voltage Vint through the
second electrode D4 of the fourth transistor T4.

[0061] The anode of the organic light emitting diode
OLED is connected with the second electrode D6 of the
sixth transistor T6 and the first electrode S7 of the sev-
enth transistor T7. A cathode of the organic light emitting
diode OLED is connected with the common voltage line
741 that transmits the common voltage ELVSS.

[0062] Inthe exemplary embodimentof FIG. 1, the pix-
el circuit includes the seven transistors T1 to T7 and one
capacitor Cst. Alternatively, the number of transistors,
the number of capacitors, and a connection therebe-
tween can be variously modified.
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[0063] Operation of the pixel of the organic light emit-
ting diode according to the exemplary embodiment will
be described with reference to FIG. 1 and FIG. 2.
[0064] During an initialization period, a low-level pre-
vious scan signal Sn-1 is supplied to the pixel PX through
the previous scan line 152. Then, the fourth transistor
T4, having received the previous scan signal Sn-1, is
turned on. Thus, the initialization voltage Vint is applied
to the gate electrode G1 of the driving transistor T1 and
the second sustain electrode E2 of the storage capacitor
Cstthrough the fourth transistor T4. Accordingly, the driv-
ing transistor T1 and the storage capacitor Cst are ini-
tialized. A voltage of the initialization voltage Vint is a
low-level voltage such that the driving transistor T1 can
be turned on.

[0065] Meanwhile, during the initialization period, a
low-level bypass signal GB is also applied to the seventh
transistor T7. Then, the seventh transistor T7 is turned
on and, thus, the initialization voltage Vint is applied to
the anode of the organic light emitting diode OLED
through the seventh transistor T7. Accordingly, the anode
of the organic light emitting diode OLED is initialized.
[0066] Next, a low-level scan signal Sn is supplied to
the pixel PX through the scan line 151 during a data writ-
ing period. Thus, the second transistor T2 and the third
transistor T3 are turned on by the low-level scan signal
Sn.

[0067] When the second transistor T2 is turned on, the
data voltage Dm passes through the second transistor
T2 and then input to the first electrode S1 of the driving
transistor T1.

[0068] When the third transistor T3 is turned on, the
second electrode D1 of the driving transistor T1 is elec-
trically connected with the gate electrode G1 and the sec-
ond sustain electrode E2 of the storage capacitor Cst.
Then, the gate electrode G1 and the second electrode
D1 of the driving transistor T1 are diode-connected. In
addition, the driving transistor T1 is in the turned-on state
because the low-level voltage (i.e., the initialization volt-
age Vint) is applied to the gate electrode G1 during the
initialization period. Accordingly, the data voltage Dm in-
put to the first electrode S1 of the driving transistor T1
passes through a channel of the driving transistor T1 and
is output to the second electrode D1, and then passes
through the third transistor T3 and stored in the second
sustain electrode E2 of the storage capacitor Cst.
[0069] In this case, a voltage applied to the second
sustain electrode E2 is changed according to a threshold
voltage Vth of the driving transistor T1. When the data
voltage Dm is applied to the first electrode S1 of the driv-
ing transistor T1 and the initialization voltage Vint is ap-
plied to the gate electrode G1 of the driving transistor T1,
a voltage output to the second electrode D1 may have a
value of Vgs + Vth. Here, Vgs corresponds to a voltage
difference between the gate electrode G1 and the first
electrode S1 of the driving transistor T1, and, thus, may
have a value of Dm - Vint. Thus, a voltage output from
the second electrode D1 and then stored in the second
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sustain electrode E2 may have a value of (Dm - Vint +
Vth).

[0070] Next, during a light emission period, the light
emission control signal EM supplied from the light emis-
sion control line 153 has a low-level value. Thus, the fifth
transistor T5 and the sixth transistor T6 are turned on.
Accordingly, the driving voltage ELVDD is applied to the
first electrode S of the driving transistor T1 and the sec-
ond electrode D1 of the driving transistor T1 is connected
with the organic light emitting diode OLED. The driving
transistor T1 generates a driving current Id according to
avoltage difference between the voltage of the gate elec-
trode G1and the voltage (i.e., the driving voltage ELVDD)
of the first electrode S1. The driving current Id of the
driving transistor T1 may have a value that is proportional
to the square of (Vgs - Vth). Here, Vgs may correspond
to a voltage difference between opposite ends of the stor-
age capacitor Cst and Vgs have a value of (Vg - Vs).
Thus, Vgs has a value of (Dm - Vint + Vth - ELVDD).
When a value of Vgs - Vth is acquired by subtracting Vth,
a value of (Dm - Vint - ELVDD) is acquired. That is, the
driving currentId of the driving transistor T1 has an output
current that is independent of the threshold voltage Vth
of the driving transistor T1.

[0071] Thus, although the driving transistor T1 of each
pixel PX has a different threshold voltage Vth due to proc-
ess dispersion, the driving transistor T1 can output a con-
stant current, thereby improving non-uniformity of the
transistor characteristic.

[0072] In the above calculation, the value of Vth may
be slightly greater than zero or a negative value when
the transistor is a P-type transistor using a polycrystalline
semiconductor. In addition, depending on a voltage cal-
culation direction, expressions of + and - may be
changed. However, the driving current Id, which is output
from the driving transistor T1, can still have a value that
is independent of the threshold voltage Vth.

[0073] When the above-described light emission peri-
od is terminated, the initialization period starts again such
that the same operation is repeated.

[0074] One of afirst electrode and a second electrode
of each of the plurality of transistors T1, T2, T3, T4, T5,
T6, and T7 may be a source electrode and the other may
be a drain electrode depending on a voltage or current
application direction.

[0075] Meanwhile, depending on exemplary embodi-
ments, when the seventh transistor T7 initializes the an-
ode of the organic light emitting diode OLED in the ini-
tialization period, even a small amount of current emitted
under a condition that the driving transistor T1 is not ac-
tually turned on can be prevented from flowing toward
the organic light emitting diode OLED. In this case, the
small amount of current is output as a bypass current Ibp
to a terminal of an initialization voltage Vint through the
seventh transistor T7. Accordingly, the organic light emit-
ting diode OLED can be prevented from emitting unnec-
essary light so that a black gray can be more vividly dis-
played and a contrast ratio can be improved. In such a
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case, the bypass signal GB may be a timing signal that
is different from the previous can signal Sn-1.

[0076] In the pixel PX that operates as described
above, the blocking layer 31 does not specifically operate
and the driving voltage ELVDD is constantly applied. Ap-
plication of a constant voltage prevents the potential from
being changed due to injection of a specific charge into
the blocking layer 31. In addition, since the blocking layer
31 is between the substrate and the third transistor T3
while overlapping the third transistor T3 along the z-di-
rection, permeation of an impurity from a flexible sub-
strate formed of plastic or polyimide (PI) can be reduced
or prevented in manufacturing of the third transistor T3.
Accordingly, the third transistor T3 can have a desired
characteristic. Further, no after-image may occur, as de-
scribed later with reference to FIG. 20 and FIG. 21.
[0077] Hereinafter, alignment of a pixel and a blocking
layer of an organic light emitting diode display and a con-
nection therebetween according to an exemplary embod-
iment will be described with reference to FIG. 3 and FIG.
4. FIG. 3 is a layout view of a pixel area of an organic
light emitting diode display according to an exemplary
embodiment, and FIG. 4 is a cross-sectional view of FIG.
3, taken along the line IV-IV.

[0078] ReferringtoFIG.3and FIG.4,an OLED display
according to an exemplary embodiment includes the
scan line 151, the previous scan line 152, the light emis-
sion control line 153, and the initialization voltage line
127, which substantially extend along the x-direction and
respectively transmit a scan signal Sn, a previous scan
signal Sn-1, an emission control signal EM, and an ini-
tialization voltage Vint. A bypass signal GB is transmitted
through the previous scan line 152. The OLED display
includes the data line 171 and the driving voltage line
172 that extend in the y-direction, and respectively trans-
mit a data voltage Dm and a driving voltage ELVDD. The
pixel PX in the OLED display may include the driving
transistor T1, the second transistor T2, the third transistor
T3, the fourth transistor T4, the fifth transistor T5, the
sixth transistor T6, the seventh transistor T7, the storage
capacitor Cst, and the organic light emitting diode OLED.
[0079] In addition, the OLED display according to FIG.
3 and FIG. 4 further includes a blocking layer 31 formed
of a metal having a conductive characteristic or a semi-
conductor material having a conductive characteristic
equivalent thereto. The blocking layer 31 may be be-
tween a flexible substrate 110 formed, e.g., of plastic or
polyimide (PI), and a semiconductor layer. In addition,
the blocking layer 31 overlaps a channel of the third tran-
sistor T3 on a plane, e.g., along the z-direction, and may
overlap at least a part of first and second electrodes of
the third transistor T3. The blocking layer 31 is connected
to a voltage line, e.g., the driving voltage line 172 in the
pixel PX (or an adjacent pixel), through a contact hole 57
to receive a voltage, e.g., the driving voltage ELVDD. In
FIG. 3, the blocking layer 31 is illustrated as a thicker line
compared to other portions in order to clearly illustrate
the blocking layer 31.
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[0080] The organiclightemitting diode OLED is formed
of a pixel electrode, an organic emission layer, and a
common electrode.

[0081] Channels of the driving transistor T1, the sec-
ond transistor T2, the third transistor T3, the fourth tran-
sistor T4, the fifth transistor T5, the sixth transistor T6,
and the seventh transistor T7 may be in a semiconductor
layer 130 thatextends withinthe D1-D2 plane. In addition,
at least a part of first and second electrodes of each of
the plurality oftransistors T1, T2, T3, T4, T5, T6, and T7
is in the semiconductor layer 130. The semiconductor
layer 130 (the shaded partin FIG. 3 and will be the same
hereinafter) may be bent into various shapes In the D1-
D2 plane. The semiconductor layer 130 may include a
polycrystalline semiconductor, e.g., polysilicon, or an ox-
ide semiconductor.

[0082] The semiconductor layer 130 includes a chan-
nel doped with an N-type impurity or a P-type impurity,
a first doping region, and a second doping region. The
first and second doping regions are at opposite sides of
the channel, and are more heavily doped with the impurity
than the channel. The first doping region and the second
doping region correspond to a first electrode and a sec-
ond electrode of each of the plurality of transistors T1,
T2, T3, T4, T5,T6, and T7. When one of the first doping
region and the second doping region is a source region,
the other is a drain region. In addition, a region between
first electrodes and second electrodes of different tran-
sistors may also doped in the semiconductor layer 130
such that the two transistors may be electrically connect-
ed with each other.

[0083] A channel of each of the plurality of transistors
T1,T2, T3, T4, T5, T6, and T7 may overlap a gate elec-
trode of each of the transistors T1, T2, T3, T4, T5, T6,
and T7, and is between the first electrode and the second
electrode of each of the transistors T1, T2, T3, T4, T5,
T6, and T7. The plurality of transistors T1, T2, T3, T4,
T5, T6, and T7 may substantially have the same layering
structure along the z-direction. Hereinafter, the driving
transistor T1 will be mainly described, and the other tran-
sistors T2, T3, T4,T5, T6, and T7 will be briefly described.
[0084] The driving transistor T1 includes a channel, a
gate electrode 155, a first electrode S1, and a second
electrode D1. The channel of the driving transistor T1 is
between the first electrode S1 and the second electrode
D1, and overlaps the gate electrode 155 on a plane, e.g.,
along the z-direction. The channel may be curved to ex-
tend a length of the channel in a limited area. As the
length of the channel increases, a driving range of a gate
voltage Vg applied to the gate electrode 155 of the driving
transistor T1 widens and a driving current Id increases
according to the gate voltage VVg. Accordingly, grayscales
of lightemitted from the organiclight emitting diode OLED
can be more finely adjusted by changing the magnitude
of the gate voltage Vg. Thus, display quality of the OLED
display may be improved.

[0085] In addition, since the channel can be extended
in multiple directions rather than extending in one direc-
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tion, an influence due to directivity during a manufactur-
ing process can be offset, thereby reducing process dis-
persion. Accordingly, a stain problem (e.g., a luminance
difference that occurs depending on pixels even when
the same data voltage Dm is applied), which may occur
dueto achangeina characteristic of the driving transistor
T1 due to process dispersion, may be reduced or pre-
vented. Such a shape of the channel may vary rather
than being limited to the shape Q shown in the drawing,
as will be described with reference to FIG. 41 and FIG.
42 later.

[0086] The gate electrode 155 overlaps the channel
on aplane, e.g., along the third z-direction. The first elec-
trode S1 and the second electrode D1 are at opposite
sides of the channel. An expanded portion of a sustain
line 126 is on the gate electrode 155 in an insulated man-
ner. The expanded portion of the sustain line 126 over-
laps the gate electrode 155 along the z-direction, with a
second gate insulation layer therebetween such that a
storage capacitor Cst is formed. The expanded portion
of the sustain line 126 is a first electrode El (refer to FIG.
1) of the storage capacitor Cst, and the gate electrode
155 forms a second sustain electrode E2 (refer to FIG.
1). The expanded portion of the sustain line 126 includes
an opening 56 and thus the gate electrode 155 can be
connected with a first data connection member 71. An
upper surface of the gate electrode 155 and the first data
connection member 71 are electrically connected with
each other in the opening 56 through a contact hole 61.
The first data connection member 71 is connected with
a second electrode D3 of the third transistor T3. Thus,
gate electrode 155 of the driving transistor T1 and the
second electrode D3 of the third transistor T3 are con-
nected.

[0087] A gate electrode of the second transistor T2
may be a part of the scan line 151. The data line 171 is
connected to a first electrode of the second transistor T2
through the contact hole 62, and the first electrode S2
and the second electrode D2 of the second transistor T2
may be on the semiconductor layer 130.

[0088] The third transistor T3 may be formed of two
adjacent transistors. That is, reference numerals T3 are
shown in the left side and the lower side with reference
to a portion where the semiconductor layer 130 is bent
in the pixel PX in FIG. 3. The two portions serve as third
transistors T3, and a first electrode of one of the two third
transistors T3 is connected with a second electrode of
the other third transistor T3. Gate electrodes of the two
transistors T3 may be a part of the scan line 151 or a
portion protruded upward along the z-direction from the
scan line 151. Such a structure may be called a dual gate
structure, and a leakage current may be reduced or pre-
vented by using the dual gate structure. The first elec-
trode S3 of the third transistors T3 is connected with a
first electrode S6 of the sixth transistor T6 and the second
electrode D1 of the driving transistor T1. The second
electrode D3 of the third transistors T3 is connected with
the first data connection member 71 through a contact

10

15

20

25

30

35

40

45

50

55

10

hole 63.

[0089] The blocking layer 31 overlaps a channel of the
third transistor T3 on a plane, e.g., along the z-direction,
and may overlap at least a part of the first electrode S3
and the second electrode D3 of the third transistor T3.
Alternatively, the blocking layer 31 may wholly overlap
the third transistor T3 along the z-direction. The blocking
layer 31 may be connected with the driving voltage line
172 in the pixel PX through the contact hole 57 to receive
the driving voltage ELVDD.

[0090] The fourth transistor T4 may be a dual gate
structure, e.g., two fourth transistors T4 where the pre-
vious scan line 152 and the semiconductor layer 130
meet each other. Gate electrodes of the fourth transistors
T4 may be a part of the previous scan lines 152. A first
electrode of one of the two fourth transistors T4 is con-
nected with a second electrode of the other fourth tran-
sistor T4. A second data connection member 72 is con-
nected to a first electrode S4 of the fourth transistor T4
through a contact hole 65, and a second electrode D4 of
the fourth transistor T4 is connected with the first data
connection member 71 through the contact hole 63.
[0091] As described, since the third transistor T3 and
the fourth transistor T4 have dual gate structures, an elec-
tron moving path of the channels is prevented in an off
state so the generation of the leakage current may be
effectively reduced or prevented.

[0092] A gate electrode of the fifth transistor T5 may
be a part of the light emission control line 153. The driving
voltage line 172 is connected to a first electrode S5 of
the fifth transistor T5 through a contact hole 67, and a
second electrode D5 is connected with the first electrode
S1 of the driving transistor T1 through the semiconductor
layer 130.

[0093] A gate electrode of the sixth transistor T6 may
be a part of the light emission control line 153. A third
data connection member 73 is connected to a second
electrode D6 of the sixth transistor T6 through a contact
hole 69, and a first electrode S6 is connected with the
second electrode D1 of the driving transistor T1 through
the semiconductor layer 130.

[0094] A gate electrode of the seventh transistor T7
may be a part of the previous scan line 152. The third
data connection member 73 is connected to a first elec-
trode S7 of the seventh transistor T7 through a contact
hole 81, and a second electrode D7 is connected with
the first electrode S4 of the fourth transistor T4.

[0095] The storage capacitor Cstincludes the first sus-
tain electrode E1 and the second sustain electrode E2
that overlap each other, while a second gate insulation
layer 142 is therebetween along the z-direction. The sec-
ond sustain electrode E2 may correspond to the gate
electrode 155 of the driving transistor T1, and the first
sustain electrode E1 may correspond to the expanded
portion of the sustain line 126. Here, the second gate
insulation layer 142 is a dielectric material, and capaci-
tance is determined by charges charged in the storage
capacitor Cstand a voltage between the first and second
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sustain electrodes E1 and E2. Since the gate electrode
155 is used as the second sustain electrode E2, a space
occupied by the storage capacitor Cst can be reduced,
while space for the channel of the driving transistor T1,
which occupies a large area in the pixel, can be assured.
[0096] The driving voltage line 172 is connected to the
first sustain electrode E1 through a contact hole 68. Thus,
the storage capacitor Cst stores charges that correspond
to a difference between the driving voltage ELVDD trans-
mitted to the first sustain electrode E1 through the driving
voltage line 172 and the gate voltage Vg of the gate elec-
trode 155.

[0097] The second data connection member 72 is con-
nected with the initialization voltage line 127 through a
contact hole 64. A pixel electrode is connected to the
third data connection member 73 through the contact
hole 81.

[0098] A parasitic capacitor control pattern 79 may be
between dual gate electrodes of the third transistors T3.
A parasitic capacitor exists in the pixel. When a voltage
applied to the parasitic capacitor is changed, an image
quality characteristic may be changed. The driving volt-
age line 172 is connected to the parasitic capacitor con-
trol pattern 79 through a contact hole 66. Thus, the driving
voltage ELVDD, which is a constant DC voltage, is ap-
plied to the parasitic capacitor, thereby preventing the
image quality characteristic from being changed. The
parasitic capacitor control pattern 79 may be in an area
other than the area shown in the drawing, and a voltage
other than the driving voltage ELVDD may be applied.
[0099] A stacking sequence in a cross-sectional struc-
ture of the OLED display according to the present exem-
plary embodiment will be described with reference to FIG.
4 along the z-direction. FIG. 4 shows a cross-sectional
view of the blocking layer 31 in the OLED display, taken
along the line IV-IV of FIG. 3. A cross-sectional layering
structure of an OLED display according to an exemplary
embodiment will be described further before describing
of a layering relationship of a portion in detail with refer-
ence to FIG. 4.

[0100] The OLED display according to the exemplary
embodiment uses a substrate 110 made of a flexible ma-
terial such as plastic or polyimide (PI). A barrier layer 111
may be on the substrate 110, and the blocking layer 31
made of a metal having a conductive characteristic or a
semiconductor material having a conductive character-
istic equivalent thereto may be on the barrier layer 111.
A buffer layer 112 may be on the blocking layer 31. The
barrier layer 111 and the buffer layer 112 may include an
inorganic insulation material, e.g., a silicon oxide, a sili-
con nitride, an aluminum oxide, and the like, and may
include an organic insulation material, e.g., a polyimide
acryl (epoxy added).

[0101] The semiconductor layer 130 that includes the
channels, the first electrodes, and the second electrodes
of the plurality of transistors T1, T2, T3, T4, T5, T6, and
T7 may be on the buffer layer 112. A first gate insulation
layer 141 that covers the semiconductor layer 130 may
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be on the semiconductor layer 130. A first gate conductor
that includes gate electrodes (second sustain electrodes
E2) of the plurality of transistors T1, T2, T3, T4, T5, T6,
and T7, the scan line 151, the previous scan line 152,
and the light emission control line 153 may be on the first
gate insulation layer 141. The second gate insulation lay-
er 142 that covers the first gate conductor may be on the
first gate conductor. The first gate insulation layer 141
and the second gate insulation layer 142 may be made
of a material such as a silicon nitride, a silicon oxide, and
an aluminum oxide. A second gate conductor that in-
cludes the sustain line 126, the first sustain electrode E1,
the initialization voltage line 127, and the parasitic ca-
pacitor control pattern 79 may be on the second gate
insulation layer 142.

[0102] An interlayer insulation layer 160 that covers
the second gate conductor may be on the second gate
conductor. The interlayer insulation layer 160 may be
made of an inorganic material, e.g., silicon nitride, silicon
oxide, aluminum oxide, and the like, or may be made of
an organic insulation material. A data conductor that in-
cludes the data line 171, the driving voltage line 172, the
first data connection member 71, the second data con-
nection member 72, and a third data connection member
(see reference numeral 73 in FIG. 8) may be on the in-
terlayer insulation layer 160.

[0103] A passivation layer 180 that covers the data
conductor is disposed on the data conductor. The pas-
sivation layer 180, i.e., a planarization layer, may include
an organic insulation material. A pixel electrode may be
on the passivation layer 180. The pixel electrode is con-
nected with the third data connection member through a
contact hole (see reference numeral 81 in FIG. 8) formed
in the passivation layer 180. A barrier rib may be on the
passivation layer 180 and the pixel electrode. The barrier
rib has an open portion that overlaps the pixel electrode
along the z-direction and an organic emission layer may
be in the open portion. A common electrode may be on
the organic emission layer and the barrier rib. The pixel
electrode, the organic emission layer, and the common
electrode form the organic light emitting diode OLED.
[0104] Depending on exemplary embodiments, the
pixel electrode may be an anode, e.g., a hole injection
electrode, and the common electrode may be a cathode,
e.g., an electron injection electrode. On the contrary, the
pixel electrode may be a cathode and the common elec-
trode may be an anode. The hole and electron are inject-
ed into the organic emission layer from the pixel electrode
and the common electrode, respectively, and an exciton
generated by coupling the injected hole and electron falls
from an excited state to a ground state to emit light.
[0105] The scan line 151, provided as the first gate
conductor, the previous scan line 152, and the light emis-
sion control line 153 extend in the x-direction, and the
sustain line 126 and the initialization voltage line 127,
provided as the second gate conductor, also extend in
the x-direction. Meanwhile, the data line and the driving
voltage line 172, provided as the data conductor, extend
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in the y-direction.

[0106] Thedataline 171is connected with thefirstelec-
trode S2 of the second transistor T2 through the contact
hole 62 formed in the first gate insulation layer 141, the
second gate insulation layer 142, and the interlayer in-
sulation layer 160.

[0107] The driving voltage line 172 is connected to the
first electrode S5 of the fifth transistor T5 through the
contact hole 67 in the first gate insulation layer 141, the
second gate insulation layer 142, and the interlayer in-
sulation layer 160, is connected with the expanded por-
tion (first sustain electrode E1) of the sustain line 126
through the contact hole 68 formed in the interlayer in-
sulation layer 160, and is connected with the parasitic
capacitor control pattern 79 through the contact hole 66
formed in the interlayer insulation layer 160. In addition,
the driving voltage line 172 is electrically connected with
the blocking layer 31 through the contact hole 57 in the
buffer layer 112, the first gate insulation layer 141, the
second gate insulation layer 142, and the interlayer in-
sulation layer 160.

[0108] A first end of the first data connection member
71 is connected with the gate electrode 155 through the
contact hole 61 formed in the second gate insulation layer
142 and the interlayer insulation layer 160, and a second
end is connected with the second electrode D3 of the
third transistor T3 and the second electrode D4 of the
fourth transistor T4 through the contact hole 63 formed
in the first gate insulation layer 141, the second gate in-
sulation layer 142, and the interlayer insulation layer 160.
[0109] A firstend of the second data connection mem-
ber 72 is connected with the first electrode S4 of the fourth
transistor T4 through the contact hole 65 formed in the
first gate insulation layer 141, the second gate insulation
layer 142, and the interlayer insulation layer 160, and a
second end is connected with the initialization voltage
line 127 through the contact hole 64 formed in the inter-
layer insulation layer 160.

[0110] The third data connection member (see refer-
ence numeral 73 of FIG. 8) is connected with a second
electrode S6 of the sixth transistor T6 through the contact
hole 69 formed in the first gate insulation layer 141, the
second gate insulation layer 142, and the interlayer in-
sulation layer 160.

[0111] Anencapsulation layer that protects the organic
light emitting diode OLED may be on the common elec-
trode. The encapsulation layer may contact or separated
from the common electrode. The encapsulation layer
may be a thin film encapsulation formed by stacking an
inorganic layer and an organic layer, and may have a
three-layered structure of an inorganic layer, an organic
layer, and an inorganic layer. A capping layer and a func-
tion layer may be between the common electrode and
the encapsulation layer.

[0112] InFIG. 4, a structure in which the blocking layer
31 is electrically connected is illustrated in detail. Refer-
ring to FIG. 4, the barrier layer 111 may be on the sub-
strate 110, and the blocking layer 31 maybe on the barrier
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layer 111. The location of the blocking layer 31 overlaps
the third transistor T3 on a plane as shown in FIG. 3, e.g.,
along the z-direction as shown in FIG. 4. The buffer layer
112 is on the blocking layer 31. The semiconductor layer
130 is on the buffer layer 112, and a channel region of
the third transistor T3 is illustrated in FIG. 4. The first gate
insulation layer 141 is on the channel region of the third
transistor T3 and the buffer layer 112. The scan line 151
is on the first gate insulation layer. The second gate in-
sulation layer 142 is on the scan line 151. The contact
hole 57 in the buffer layer 112, the first gate insulation
layer 141, and the second gate insulation layer 142 par-
tially exposes the blocking layer 31, and the parasitic
capacitor control pattern 79 may fill the contact hole 57.
The parasitic capacitor control pattern 79 and the block-
ing layer 31 are electrically connected with each other.
[0113] Here, the parasitic capacitor control pattern 79
is connected with the driving voltage line 172 through the
contact hole 66 and receives the driving voltage ELVDD.
Thus, the driving voltage ELVDD is also applied to the
blocking layer 31. The interlayer insulation layer 160 is
on the parasitic capacitor control pattern 79. The first
data connection member 71 and the driving voltage line
172 are disposed on the interlayer insulation layer 160.
The passivation layer 180 is on the first data connection
member 71 and the driving voltage line 172, and the pixel
electrode, the organic emission layer, the common elec-
trode, and the encapsulation layer may be thereon.
[0114] The blocking layer 31 according to the exem-
plary embodiment of FIG. 3 and FIG. 4 receives the driv-
ing voltage ELVDD and, along the z-direction, overlaps
the third transistor T3, is above the substrate 110, below
the semiconductor layer 130, and between the barrier
layer 111 and the buffer layer 112.

[0115] The blocking layer 31 having such a character-
istic may have a structure shown in FIG. 5 and FIG. 6.
FIG. 5is a layout view of a pixel area of an OLED display
according to an exemplary embodiment, and FIG. 6 is a
cross-sectional view of FIG. 5, taken along the line VI-VI.
[0116] An OLED display according to the exemplary
embodiment of FIG. 5 has the same features as the
OLED display of the exemplary embodiment of FIG. 3
and FIG. 4, except for a location of a blocking layer on a
plane and a connection relationship on a cross-section.
That is, the exemplary embodiment of FIG. 5 and FIG. 6
may also be illustrated as a circuit diagram like the circuit
diagram of FIG. 1, and operation can be carried out by
receiving a timing signal like the timing signal shown in
FIG. 2.

[0117] However, unlike the exemplary embodiment of
FIG. 1, in the exemplary embodiment of FIG. 5 and FIG.
6, the blocking layer 31 also overlaps the second tran-
sistor T2 along the z-direction. The same description pro-
vided with reference to FIG. 3 and FIG. 4 will be omitted,
and only a difference will be described with reference to
FIG. 5 and FIG. 6.

[0118] InFIG. 5, the contact hole 57 where a blocking
layer 31 that overlaps transistors T2 and T3 and the
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blocking layer 31 are electrically connected is in adjacent
pixels PX. In particular, in the exemplary embodiment of
FIG. 5, the blocking layer 31 is connected with the par-
asitic capacitor control pattern 79 through the contact
hole 57 in an adjacent pixel, and then overlaps the second
transistor T2 therebetween, while overlapping the third
transistor T3 in the pixel PX. When the exemplary em-
bodiment of FIG. 5 is illustrated exactly the same as the
circuit diagram of FIG. 1, a quadrangle may be drawn at
the periphery of the second transistor T2 and then the
quadrangle may be drawn to be connected with the driv-
ing voltage line 172.

[0119] In FIG. 6, a connection relationship for the
blocking layer 31 to receive a driving voltage ELVDD is
illustrated. As shown in FIG. 4, the blocking layer 31 of
FIG. 6 may be electrically connected with the driving volt-
age line 172 through the parasitic capacitor control pat-
tern 79 therebetween rather than being directly connect-
ed to the driving voltage line 172. The difference in the
cross-sectional structure in FIG. 6 and FIG. 4 is the dif-
ference depending on the position of the cross-sectional
line and the difference depending on how the contact
hole is formed. However, the blocking layer 31 is con-
nected with the driving voltage line 172 through the par-
asitic capacitor control pattern 79 in both of FIG. 4 and
FIG. 6.

[0120] The blocking layer 31 may have a structure like
that shown in FIG. 7. FIG. 7 is a layout view of a pixel
area of an OLED display according to an exemplary em-
bodiment.

[0121] Unlike FIG. 5, FIG. 7 illustrates a structure in
which a blocking layer overlaps a third transistor, without
overlapping a channel region of a second transistor T2
while being connected with a parasitic capacitor control
patter 79 through a contact hole 57 , in an adjacent pixel
PX. A connection relationship is the same as that shown
in FIG. 6, and a cross-sectional view is not provided.
[0122] A blocking layer 31 may have a structure shown
in FIG. 8 and FIG. 9. FIG. 8 is a layout view of a pixel
area of an OLED display according to an exemplary em-
bodiment, and FIG. 9 is a cross-sectional view of FIG. 8,
taken along the line IX-IX. The blocking layer 31 of FIG.
8 has a structure that overlaps only a third transistor T3,
but is connected with a driving voltage line 172 in a dif-
ferent manner than in FIG. 3, FIG. 5, and FIG. 7.
[0123] In the exemplary embodiment of FIG. 8, the
blocking layer 31 further includes a bent portion for con-
necting to the driving voltage line 172. In particular, the
blocking layer 31 according to the exemplary embodi-
ment of FIG. 8 includes an expansion portion 31-3 that
overlaps the third transistor T3 on a plane, a contact por-
tion 31-1 that receives a driving voltage ELVDD, and a
connection portion 31-2 that connects the expansion por-
tion 31-3 and the connection portion 31-2.

[0124] Inaddition, unlike the driving voltage line of FIG.
3, FIG. 5, and FIG. 7, the driving voltage line 172 of the
exemplary embodiment of FIG. 8 includes a protrusion
portion 172-p that protrudes sideways, e.g., along the x-
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direction towards the contact portion 31-1. The protrusion
portion 172-p of the driving voltage line 172 is connected
with one end of a connection member 78, provided as a
second gate conductor, through a contact hole 57-1. The
other end of the connection member 78 is connected with
the contact portion 31-1 of the blocking layer 31 through
a contact hole 57-2. Accordingly, the blocking layer 31
receives the driving voltage ELVDD.

[0125] The exemplary embodiment of FIG. 8 and FIG.
9 has a structure in which the connection portion 31-2
overlaps a seventh transistor T7. That is, when the ex-
emplary embodiment of FIG. 8 is illustrated as a circuit
diagram such as FIG. 1, a quadrangle may be drawn at
the periphery of the seventh transistor T7 and then the
quadrangle may be drawn to be connected with the driv-
ing voltage line 172.

[0126] However, depending on exemplary embodi-
ments, the connection portion 31-2 may be alongan edge
of the pixel to minimize overlap with other transistors.
Thisis shown in FIG. 10. The blocking layer 31 may have
a structure shown in FIG. 10. FIG. 10 is a layout view of
a pixel area of an OLED display according to an exem-
plary embodiment. Unlike FIG. 8, in FIG. 10, a connection
portion 31-2 is formed along a boundary (illustrated as a
dotted line) of a pixel PX such that the connection portion
31-2 does notoverlap a channel region of a seventh tran-
sistor T7.

[0127] Hereinabove, the exemplary embodiment hav-
ing the circuit diagram like FIG. 1, wherein the blocking
layer 31 overlaps the third transistor T3 on a plane and
receives the driving voltage ELVDD, has been described.
Hereinafter, a structure in which a blocking layer overlaps
not only the third transistor T3, but also the driving tran-
sistor T1 will be described.

[0128] FIG. 11isanequivalentcircuitdiagram of a pixel
of an OLED display according to an exemplary embodi-
ment. FIG. 11 is almost the same as FIG. 1, and only a
difference will be described. A blocking layer 32 of FIG.
11 overlaps a driving transistor T1 and also receives a
driving voltage ELVDD. That is, in the OLED display ac-
cording to the exemplary embodiment of FIG. 11, two
blocking layers 31 and 32 are provided. In particular, one
of the two blocking layers 31 and 32 overlaps the third
transistor T3 on a plane and the other overlaps the driving
transistor T1 on a plane. The two blocking layers 31 and
32 both receive a driving voltage ELVDD through contact
holes provided in a pixel PX or an adjacent pixel.
[0129] The two blocking layers 31 and 32 may be in-
tegrally connected or may be separately provided, e.g.,
may receive the driving voltage ELVDD through different
contact holes. Depending on exemplary embodiment,
the two blocking layers 31 and 32 may receive the same
or different voltages, e.g., the same or different ones of
the driving voltage ELVDD, an initialization voltage Vint,
a common voltage ELVSS, a scan signal Sn, a previous
scan signal Sn-1, a data voltage Dm, and a light emission
control signal EM. The two blocking layers 31 and 32
may be connected with one terminal of each of a plurality



23 EP 3 553 826 A1 24

of transistors T1 to T7 or one terminal of an organic light
emitting diode.

[0130] Such a structure of the blocking layers 31 and
32 will now be described. The blocking layers 31 and 32
may have a structure of FIG. 12 and FIG. 13. FIG. 12
and FIG. 13 are layout views of a pixel area of an OLED
display according to an exemplary embodiment.

[0131] First, a structure of FIG. 12 will be described.
In order to clearly illustrate the blocking layers, the block-
ing layers 31 and 32 are illustrated with thicker lines than
other portions in FIG. 12.

[0132] In FIG. 12, the blocking layers 31 and 32 are
connected with each other, and receive a driving voltage
ELVDD through a contact hole 57. The blocking layer 31
overlaps a third transistor T3 on a plane and the blocking
layer 32 overlaps a driving transistor on a plane. In FIG.
12, the blocking layer 31 and the blocking layer 32 are
separated by a dotted line.

[0133] A connection structure of the blocking layers 31
and 32 through the contact hole 57 is the same as the
connection structure of FIG. 4 of FIG. 6, and therefore
no further detailed drawing is illustrated. That is, the
blocking layer 31 is connected with a parasitic capacitor
control pattern 79 through the contact hole 57 in the
blocking layer 31 and the parasitic capacitor control pat-
tern 79 is connected with a driving voltage line 172
through a contact hole 66. Thus, the blocking layer 31
receives the driving voltage ELVDD. The blocking layer
32 that overlaps the driving transistor T1 on a plane is
formed in one structure with the blocking layer 31 that
overlaps the third transistor T3 on a plane. Thus, the
blocking layer 32 also receives the driving voltage
ELVDD. The blocking layers 31 and 32 are between a
substrate 110 that is formed of plastic or polyimide (Pl)
in a cross-sectional view, and are separated from the
substrate 110 and the semiconductor layer 130 by a bar-
rier layer 111 and a buffer layer 112.

[0134] A degree of overlap of the blocking layers 31
and 32 with the transistors T3 and T1 may be changed
depending on exemplary embodiments, and may overlap
channel regions of the transistors T3 and T1, respective-
ly, on a plane. Depending on exemplary embodiments,
the blocking layer 31 and 32 may overlap at least a part
of a first region or a second region of the transistors T1
and T3, respectively.

[0135] The shape and connection of the blocking lay-
ers of FIG. 13 are different from those of FIG. 12. That
is, the blocking layers 31 and 32 of FIG. 13 receive a
driving voltage ELVDD through a contact hole 57 in an
adjacent pixel PX, and overlap a third transistor T3 and
a driving transistor T1 on a plane while extending into
the pixel PX. A contact portion 31-1 that is connected
with the contact hole 57 in the adjacent pixel PX also
overlaps a second transistor T2 in the adjacent pixel while
extending into the pixel PX where the blocking layers 31
and 32 are disposed. Accordingly, the exemplary em-
bodiment of FIG. 13 may be illustrated in a structure that
further includes a blocking layer at the periphery of the
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second transistor T2 in the circuit diagram of FIG. 11,
and the corresponding blocking layer is connected with
the driving voltage line 172. A structure in which the con-
tact hole 57 and the contact portion 31-1 are connected
with each other in the adjacent pixel PX in FIG. 13 is the
same as the structure shown in FIG. 4 or FIG. 6.

[0136] The blockinglayers 31 and 32 may have astruc-
ture shown in FIG. 14 and FIG. 15. FIG. 14 is a layout
view of a pixel area of an OLED display according to an
exemplary embodiment, and FIG. 15 is a cross-sectional
view of FIG. 14, taken along the line XV-XV.

[0137] In order to clearly illustrate the blocking layers,
the blocking layers 31 and 32 are illustrated with thicker
lines than other portions in FIG. 14. In the exemplary
embodiment FIG. 14, in addition to the blocking layers
31 and 32, a contact portion 33 is further provided. The
contact portion 33 may be directly connected with a driv-
ing voltage line 172 through a contact hole 58.

[0138] That is, the blocking layers 31 and 32 of FIG.
14 are formed in a structure in which they are connected
with each other, with the blocking layer 31 overlapping a
third transistor T3 on a plane and the blocking layer 32
overlaps a driving transistor T1 on a plane. The blocking
layer 31 and the blocking layer 32 are separated by the
dotted line. The contact portion 33 is connected to the
blocking layers 31 and 32, and the extends downward,
e.g., along the y-direction, from the blocking layer 32 that
overlaps the driving transistor T1 on a plane. The contact
portion 33 is directly connected with a driving voltage line
172, as shown in FIG. 15.

[0139] Referring to FIG. 15, the contact portion 33 of
the blocking layers 31 and 32 is between the substrate
110 formed of plastic or polyimide (PI) and the semicon-
ductor layer 130, and is separated from the substrate 110
and the semiconductor layer 130 by the barrier layer 111
and the buffer layer 112. The first gate insulation layer
141 is on the semiconductor layer 130 (i.e., a first elec-
trode S5 of a fifth transistor T5 in FIG. 15). The gate
electrode 155 and the light emission control line 153 are
on the first gate insulation layer 141. The second gate
insulation layer 142 is on the gate electrode 155 and the
light emission control line 153, while covering the same.
[0140] An expansion portion of the sustain line 126
may be on the second gate insulation layer 142, and the
interlayer insulation layer 160 may be on the expansion
portion of the sustain line 126. The contact hole 58 may
be on the contact portion 33 and in the buffer layer 112,
the first gate insulation layer 141, the second gate insu-
lation layer 142, and the interlayer insulation layer 160.
[0141] The driving voltage line 172 may be on the in-
terlayer insulation layer 160, and may be directly con-
nected to the contact portion 33 through the contact hole
58 while extending through the contact hole 58. The pas-
sivation layer 180 may be on the driving voltage line 172
while covering the same, and a pixel electrode, a barrier
rib, an organic emission layer, a common electrode, and
an encapsulation layer may be on the passivation layer
180. The pixel electrode, the organic emission layer, and
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the common electrode form an organic light emitting di-
ode (OLED).

[0142] Theblockinglayers 31 and 32 mayhave astruc-
ture shown in FIG. 16 and FIG. 17. FIG. 16 is a layout
view of a pixel area of an OLED display according to an
exemplary embodiment, and FIG. 17 is a cross-sectional
view of FIG. 16, taken along the line XVII-XVII.

[0143] In order to clearly illustrate the blocking layers,
the blocking layers 31 and 32 are illustrated with thicker
lines than other portions in FIG. 16. Similar to the contact
portion 33 of FIG. 14, the contact portion 33 of the ex-
emplary embodiment of FIG. 16 is directly connected to
a driving voltage line 172. However, a lower area where
aconnection between the contact portion 33 and the driv-
ing voltage line 172 are connected with each other is
different from that of FIG. 14. In particular, the blocking
layers 31 and 32 of FIG. 16 have the same structure as
the structure shown in FIG. 14, while a location where
the contact hole 33 connected to the driving voltage line
172 through a contact hole 58 is different from the exem-
plary embodiment shown in FIG. 14.

[0144] ReferringtoFIG. 16, the driving voltage line 172
extends in the y-direction and then the protrusion portion
172-p thereof protrudes to the right along the x-direction
such that the contact hole 58 is below the protrusion por-
tion 172-p of the driving voltageline 172. Thus, the driving
voltage line 172 is connected with a contact portion 33
there below through the contact hole 58. Accordingly, the
blocking layers 31 and 32 receive a driving voltage
ELVDD.

[0145] A connection structure between the protrusion
portion of the driving voltage line 172 and the contact
portion 33 in the contact hole 58 will be described with
reference to FIG. 17.

[0146] Referring to FIG. 17, the blocking layers 31 and
32, and the contact portion 33 are between the substrate
110 of plastic or polyimide (PI) and the semiconductor
layer 130 along the z-direction, and are separated from
the substrate 110 and the semiconductor layer 130 by
the barrier layer 111 and the buffer layer 112.

[0147] Thefirst gateinsulation layer 141 is on the sem-
iconductor layer 130 (i.e., a first electrode S5 of a fifth
transistor T5 in FIG. 17). The light emission control line
153 is on the first gate insulation layer 141. The second
gate insulation layer 142 is on the first gate insulation
layer 141 while covering the same. Although a second
gate conductor is on the second gate insulation layer
142, since the second gate conductor is not at a location
cut along the line XVII-XVII of FIG. 16, the second gate
conductor is notillustrated in FIG. 17. Thus, an interlayer
insulation layer 160 is on the second gate insulation layer
142.

[0148] The contact hole 58 in the buffer layer 112, the
first gate insulation layer 141, the second gate insulation
layer 142, and the interlayer insulation layer 160 expose
the contact portion 33. The protrusion portion 172-p of
the driving voltage line 172 is on the interlayer insulation
layer 160 and is directly connected with the contact por-
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tion 33 through the contact hole 58. The passivation layer
180 is on the driving voltage line 172 while covering the
same, and a pixel electrode, a barrier rib, an organic
emission layer, a common electrode, and an encapsula-
tion layer may be on the passivation layer 180. The pixel
electrode, the organic emission layer, and the common
electrode form an organic light emitting diode (OLED).
[0149] The blockinglayers 31 and 32 may have a struc-
ture shown in FIG. 18 or FIG. 19. FIG. 18 and FIG. 19
are layout views of a pixel area of an OLED display ac-
cording to an exemplary embodiment. Unlike as shown
in FIG. 12, FIG. 14, and FIG. 16, blocking layers are sep-
arated from each other in FIG. 18 and FIG. 19.

[0150] First, a structure shown in FIG. 18 will be de-
scribed. The blocking layer 31 that overlaps the third tran-
sistor T3 on a plane and the blocking layer 32 that over-
laps a driving transistor T1 on a plane are separated from
each other. Thus, the blocking layers 31 and 32 respec-
tively receive a driving voltage ELVDD through different
contact holes 57 and 58.

[0151] The blocking layer 31 receives the driving volt-
age ELVDD through the contact hole 57. More specifi-
cally, the blocking layer 31 is connected through the con-
tact hole 57 with the parasitic capacitor control pattern
79, which is connected to the driving voltage line 172
through the contact hole 56, such that the blocking layer
31 receives the driving voltage ELVDD. Such a connec-
tion relationship is the same as that of the blocking layer
31 of FIG. 12.

[0152] In addition, the blocking layer 32 that overlaps
the driving transistor T1 on a plane further includes the
contact portion 33 that is directly connected with the driv-
ing voltage line 172 through the contact hole 58. Such a
connection structure is the same as that of FIG. 14 and
FIG. 15. Thatis, the contactportion 33 extends downward
along the y-direction from the blocking layer 32 to overlap
the contact hole 58 in the buffer layer 112, the first gate
insulation layer 141, the second gate insulation layer 142,
and the interlayer insulation layer 160, such that the driv-
ing voltage line 172 and the contact portion 33 are directly
connected with each other.

[0153] Hereinafter, a structure shown in FIG. 19 will be
described. The blocking layer 31 that overlaps the third
transistor T3 on a plane and a blocking layer 32 that over-
laps the driving transistor T1 on a plane are separated
from each other. Thus, the blocking layers 31 and 32
receive a driving voltage ELVDD through different con-
tact holes 57 and 58.

[0154] The blocking layer 31 receives the driving volt-
age ELVDD through the contact hole 57. More specifi-
cally, the blocking layer 31 is connected with the parasitic
capacitor control pattern 79 through the contact hole 57.
The parasitic capacitor control pattern 79 is connected
with the driving voltage line 172 through the contact hole
66, such that the blocking layer 31 receives the driving
voltage ELVDD. The blocking layer 31 has the same con-
nection relationship as the blocking layer 31 of FIG. 12.
[0155] In addition, the blocking layer 32 that overlaps
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the driving transistor T1 further includes a contact portion
33 directly connected with the driving voltage line 172
through the contact hole 58. The blocking layer 32 has
the same connection structure as shown in FIG. 16 and
FIG. 17. Thatis, the contact portion 33 extends downward
from the blocking layer 32 along the y-direction and the
driving voltage 172 has a protrusion portion 172-p that
extends along the x-direction to overlap the contact hole
58 that exposes the contact portion 33 through the buffer
layer 112, the first gate insulation layer 141, the second
gate insulation layer 142, and the interlayer insulation
layer 160. Accordingly, the protrusion portion 172-p of
the driving voltage line 172 and the contact portion 33
are directly connected with each other through the con-
tact hole 58.

[0156] Hereinafter, a characteristic of an exemplary
embodiment in which blocking layers 31 and 32 are be-
tween the substrate 110 and the semiconductor layer
130 while overlapping the third transistor T3 and the driv-
ing transistor T1, respectively, and receive the driving
voltage ELVDD is described, and a characteristic of a
case in which blocking layers 31 and 32 are not provided
will be compared with reference to FIG. 20 and FIG. 21.
FIG. 20 and FIG. 21 are graphs of after-images of an
OLED display according to exemplary embodiments.
[0157] For after-image comparison, a comparative ex-
ample and exemplary embodiments were examined. In
FIG. 20 and FIG. 21, a comparative example, marked as
Ref, used an OLED display where no blocking layer is
provided; an exemplary embodiment, marked as T1-
ELVDD Sync., used an OLED display in which a blocking
layer overlaps only a driving transistor T1 on a plane and
the blocking layer receives a driving voltage ELVD; and
an exemplary embodiment, marked as T1&T3-ELVDD
Sync., used an OLED display in which a blocking layer
overlaps a driving transistor T1 and a third transistor T3
on a plane, and receives a driving voltage ELVDD.
[0158] Inthe comparative example and the exemplary
embodiments, adjacent pixels are set to display black
and white, and then display white and black after one
frame. Such display was iteratively performed, and a de-
gree of after-image remaining was observed.

[0159] First, the graph of FIG. 20 will be described. In
FIG. 20, the Y-axis denotes a time axis based on sec-
onds, indicating a duration during which an after-image
remains with a higher contrast ratio (CR) than areference
(TCR 0.7 %. Here, TCR is calculated as (B-W)/(B+W),
and B denotes luminance of a black portion while W de-
notes luminance or a white portion). That is, an image
was displayed with luminance other than desired lumi-
nance as time extends, and the duration is proportional
to a duration during which a gray color is viewed when a
black color and a white color are displayed.

[0160] In FIG. 20, a gray color was viewed for about
652 seconds in the Ref comparative example, about 419
seconds in the T1-ELVDD Sync. exemplary embodi-
ment, and 0 seconds in the T1&T3-ELVDD Sync. exem-
plary embodiment. This indicates a very good display
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characteristic.

[0161] Next, the graph of FIG. 21 will be described. In
FIG. 21, the Y-axis denotes a percentage value (%) of a
luminance difference, and a difference between desired
luminance and displayed luminance was shown by "%".
As the value of "%" is increased, a different color is dis-
played, and accordingly an after-image can be easily
viewed.

[0162] In FIG. 21, a luminance difference was about
1.39 % in the Ref comparative example, about 1.18 % in
the T1-ELVDD Sync. exemplary embodiment, and about
0.40 % in the T1&T3-ELVDD Sync. exemplary embodi-
ment. Since the 0.40 % luminance represents almost no
difference, this indicates a very good display character-
istic.

[0163] ReferringtoFIG.20and FIG.21, an after-image
occurs when no blocking layer is provided, and particu-
larly, when black and white are alternately displayed and
thus a check pattern is displayed, a gray after-image is
viewed. In addition, even when the blocking layer over-
laps only the driving transistor T1 on a plane, such a
problem is ameliorated, but an after-image can still be
observed. Therefore, the exemplary embodiment in
which the blocking layer covers only the driving transistor
T1 may be used in a product or may not be used in a
product depending on required specifications. However,
these issues are reduced or prevented when the blocking
layer overlaps the driving transistor T1 and the third tran-
sistor T3 on a plane.

[0164] Referring to FIG. 20 and FIG. 21, a blocking
layer that overlaps only the third transistor T3 may pro-
vide better display characteristics than a blocking layer
that overlaps the driving transistor T1 on a plane. This is
because that the effect can be amplified by more than
several times when a blocking layer overlaps the third
transistor T3. Thus, in FIG. 1, the blocking layer 31 that
overlaps the third transistor T3 on a plane is described
first, and then exemplary embodiments in which blocking
layers overlap a driving transistor T1 and a third transistor
T3 are described from FIG. 11.

[0165] Alternatively, various transistors and blocking
layers may overlap on a plane, and may be connected
with various signal lines and a portion in a pixel PX. How-
ever, when blocking layers that overlap all the transistors
on a plane are formed, a signal applied to each pixel PX
may be delayed due to parasitic capacitance that is add-
ed due to the blocking layer. Therefore, some transistors
in the pixel PX may not overlap at least the blocking layer.
This can be implemented in various exemplary embodi-
ments, some of which are described below.

[0166] Hereinabove, an exemplary embodiment hav-
ing a circuit diagram that is the same as the circuit dia-
gramshowninFIG. 11, i.e., a structure in which the block-
ing layer 31 overlaps the third transistor T3 on a plane
and the blocking layer 32 overlaps the driving transistor
T1 on a plane, and the blocking layers 31 and 32 receive
the driving voltage ELVDD, has been described. Here-
inafter, a structure in which a blocking layer overlaps the
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fourth transistor T4 as well as the third transistor T3 will
be described.

[0167] FIG.22isanequivalentcircuitdiagram of apixel
of an OLED display according to an exemplary embodi-
ment. The OLED display of FIG. 22 is almost the same
as the OLED display of FIG. 1 or FIG. 11, and thus only
a difference will be described. In addition to FIG. 1, in
FIG. 22, ablocking layer 35 overlaps the driving transistor
T4 on a plane, and receives a driving voltage ELVDD.
That is, in the OLED display of the exemplary embodi-
ment of FIG. 22, two blocking layers 31 and 35 are
formed, and one of the two blocking layers 31 and 35
overlaps a third transistor T3 on a plane and the other
overlaps the fourth transistor T4 on a plane. The two
blocking layers 31 and 35 both receive a driving voltage
ELVDD through a contact hole that is formed in the cor-
responding pixel PX or an adjacent pixel.

[0168] The two blocking layers 31 and 35 may have a
structure in which they are connected with each other or
may be separately disposed and may receive the driving
voltage through different contact holes. Depending on
exemplary embodiments, the two blocking layers 31 and
35 may receive different voltages. One or more of the
same or different the driving voltage ELVDD, the initial-
ization voltage Vint, the common voltage ELVSS, a scan
signal Sn, the previous scan signal Sn-1, the data voltage
Dm, and the light emission control signal EM may be
applied to the two blocking layers 31 and 35. The two
blocking layers 31 and 35 may be connected with one
terminal of each of a plurality of transistors T1 to T7 or
one terminal of an organic light emitting diode.

[0169] Such a structure of the blocking layers 31 and
35 will now be described. The blocking layers 31 and 35
may have a structure of FIG. 23 and FIG. 24. FIG. 23
and FIG. 24 are layout views of a pixel area of an OLED
display according to an exemplary embodiment.

[0170] First, a structure shown in FIG. 23 will be de-
scribed. In order to clearly illustrate the blocking layers,
the blocking layers 31 and 35 are illustrated with thicker
lines than other portions in FIG. 23.

[0171] In FIG. 23, the blocking layers 31 and 35 are
connected with each other, and receive a driving voltage
ELVDD through a contact hole 57. The blocking layer 31
overlaps the third transistor T3 on a plane and the block-
ing layer 35 overlaps the driving transistor T4 on a plane.
In FIG. 23, the blocking layer 31 and the blocking layer
35 are separated by a dotted line, but locations thereof
can be changed depending on structures. The connec-
tion structure of the blocking layers 31 and 35 through
the contact hole 57 is the same as that of FIG. 4 or FIG.
6, and therefore no further detailed drawing is provided.
[0172] In particular, the blocking layer 31 is connected
with a parasitic capacitor control pattern 79 through the
contact hole 57 that is in the blocking layer 31. The par-
asitic capacitor control pattern 79 is connected with the
driving voltage line 172 through the contacthole 66. Thus,
the blocking layer 31 receives the driving voltage ELVDD.
The blocking layer 35 that overlaps the driving transistor
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T4 on a plane is formed in one structure with the blocking
layer 31 such that the blocking layer 35 also receives the
driving voltage ELVDD. The blocking layers 31 and 35
are between the substrate 110 along the z-direction, and
are separated from the substrate 110 and the semicon-
ductor layer 130 by the barrier layer 111 and the buffer
layer 112

[0173] Adegreeofoverlapbetweentheblockinglayers
31 and 35 and the transistors T3 and T4, respectively,
may be changed depending on exemplary embodiments,
e.g., may overlap channel regions of the transistors T3
and T4, respectively. Depending on exemplary embodi-
ments, the blocking layers 31 and 35 may overlap at least
a part of afirst region or a second region of the transistors
T3 and T4, respectively.

[0174] Unlike the blocking layers 31 and 35 of FIG. 23,
blocking layers 31 and 35 of FIG. 24 are separated from
each other, and respectively receive a driving voltage
ELVDD through different contact holes 57 and 57-1.
Since itis the same as the exemplary embodiment shown
in FIG. 23 in which the blocking layer 31 that overlaps
the third transistor T3 receives the driving voltage ELVDD
through the contact hole 57, no further description will be
provided.

[0175] Ina structure in which the blocking layer 35 that
overlaps the fourth transistor T4 on a plane receives the
driving voltage ELVDD through the contact hole 57-1,
the driving voltage 172 and the blocking layer 35 are di-
rectly connected through the contact hole 57-1 as in the
structure of the exemplary embodiment of FIG. 14.
[0176] Thatis,the blockinglayer35inFIG. 24 overlaps
the fourth transistor T4 on a plane, and, along the z-di-
rection, is between the substrate 110 and the semicon-
ductor layer 130, and separated from the substrate 110
and the semiconductor layer 130 by the barrier layer 111
and the buffer layer 112. The first gate insulation layer
141 is on the semiconductor layer 130. The first gate
conductor is on the first gate insulation layer 141, and
the second gate insulation layer 142 is on the first gate
conductor, while covering the same. The second gate
conductor is on the second gate insulation layer 142, and
an interlayer insulation layer 160 is on the second gate
conductor.

[0177] The contact hole 57-1 exposes the blocking lay-
er 35 through the buffer layer 112, the first gate insulation
layer 141, the second gate insulation layer 142, and the
interlayer insulation layer 160. The driving voltage line
172is ontheinterlayerinsulation layer 160, and is directly
connected with the blocking layer 35 through the contact
hole 57-1 by extending into the contact hole 57-1.
[0178] The passivation layer 180 is on the driving volt-
age line 172 while covering the same, and a pixel elec-
trode, a barrier rib, an organic emission layer, a common
electrode, and an encapsulation layer may be on the pas-
sivation layer 180. The pixel electrode, the organic emis-
sion layer, and the common electrode form an organic
light emitting diode (OLED).

[0179] Hereinabove, the exemplary embodiment hav-
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ing a circuit diagram such as the circuit diagram shown
in FIG. 22, i.e., the blocking layers 31 and 35 overlap the
third transistor T3 and the fourth transistor T4 on a plane
and receive the driving voltage ELVDD, has been de-
scribed. Hereinafter, a structure in which a blocking layer
overlaps a driving transistor T1 and a second transistor
T2, together with the third transistor T3, will be described.
[0180] FIG.25isanequivalentcircuitdiagram of apixel
of an OLED display according to an exemplary embodi-
ment. FIG. 25 is almost the same as FIG. 11, and only a
difference will be described. In addition to the structure
shown in FIG. 11, the exemplary embodiment of FIG. 25
includes a blocking layer 34 that overlaps a second tran-
sistor T2 along the z-direction and receives a driving volt-
age ELVDD in FIG. 25. That is, in the OLED display ac-
cording to the exemplary embodiment of FIG. 25, three
blocking layers 31, 32, and 34 are provided, i.e., one that
overlaps the third transistor T3, another that overlaps the
driving transistor T1, and yet another that overlaps the
second transistor T2. The three blocking layers 31, 32,
and 34 receive a driving voltage ELVDD through a con-
tact hole that is formed in the corresponding pixel PX or
an adjacent pixel.

[0181] The three blocking layers 31, 32, and 34 may
be formed in a structure in which are connected with each
other or may be separated from each other and receive
the driving voltage ELVDD through different contact
holes. Depending on exemplary embodiments, the three
blocking layers 31, 32, and 34 may receive different volt-
ages. In particular, one of the same or different ones of
the driving voltage ELVDD, the initialization voltage Vint,
the common voltage ELVSS, the scan signal Sn, the pre-
vious scan signal Sn-1, the data voltage Dm, and the
light emission control signal EM maybe applied to the
three blocking layers 31, 32, and 34. The three blocking
layers 31, 32, and 34 may be connected with one terminal
of each of a plurality of transistors T1to T7 or one terminal
of an organic light emitting diode.

[0182] A structure having the blocking layers 31, 32,
and 34 will now be described. The blocking layers 31,
32, and 34 may have a structure as shown in FIG. 26 to
FIG. 28. FIG. 26 to FIG. 28 are layout views of a pixel
area of an OLED display according to an exemplary em-
bodiment.

[0183] First, a structure shown in FIG. 26 will be de-
scribed. In order to clearly illustrate the blocking layers,
the blocking layers 31, 32 and 34 are illustrated with thick-
er lines than other portions in FIG. 26.

[0184] In FIG. 26, the blocking layers 31, 32, and 34
are formed in a structure in which they are connected
with each other, and receive a driving voltage ELVDD
through a contact hole 57. The blocking layer 31 overlaps
a third transistor T3 on a plane, the blocking layer 32
overlaps a driving transistor T1 on a plane, and the block-
ing layer 34 overlaps a second transistor T2 on a plane.
In FIG. 26, the blocking layers 31 and 34 and the blocking
layer 34 are separated by dotted lines. A connection
structure of the blocking layers 31, 32, and 34 through
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the contact hole 57 is the same as that of FIG. 4 or FIG.
6, and therefore no further illustration is provided.
[0185] In particular, the blocking layers 31 and 34 are
connected with a parasitic capacitor control pattern 79
through the contact hole 57 between the blocking layer
31 and the blocking layer 34, and the parasitic capacitor
control pattern 79 is connected with a driving voltage line
172 through a contact hole 66 and thus the blocking lay-
ers 31 and 34 receive a driving voltage ELVDD. The
blocking layer 32 that overlaps the driving transistor T1
on a plane is formed in one structure with the blocking
layers 31 and 34. Thus the blocking layer 32 also receives
the driving voltage ELVDD. Along the z-direction, the
blocking layers 31, 32, and 34 are between the substrate
110 and the semiconductor layer 130, and are separated
from the substrate 110 and the semiconductor layer 130
by the barrier layer 111 and the buffer layer 112.
[0186] A degree of overlap of the blocking layers 31,
32, and 34 with the transistors T3, T1, and T2, respec-
tively, may be changed depending on exemplary embod-
iments, and the blocking layers 31, 32, and 34 may over-
lap channel regions of the transistors T3, T1, and T2 on
a plane. Depending on exemplary embodiments, the
blocking layers 31, 32, and 34 may overlap at least a part
of first regions or second regions of the transistors T3,
T1, and T2, respectively.

[0187] Structures in FIG. 27 and FIG. 28 are different
from the structure shown in FIG. 26 in that the blocking
layers 31, 32, and 34 further include the contact portion
33. the contact hole 58 is formed on the contact portion
33, and thus the contact portion 33 is connected with a
driving voltage line 172 through the contact hole 58. In
the exemplary embodiment of FIG. 27, the contact por-
tion 33 is directly connected with the driving voltage line
172.Inthe exemplary embodiment of FIG. 28, the contact
portion 33 is connected with the driving voltage line 172
through the connection member 78.

[0188] First, the structure shown in FIG. 27 will be de-
scribed. In the exemplary embodiment of FIG. 27, unlike
the exemplary embodiment of FIG. 26, only the blocking
layers 31 and 32 are in the corresponding PX, while the
blocking layer 34 overlaps a second transistor T2 in an
adjacent pixel PX by extending to the adjacent pixel PX
from the blocking layer 31 along the x-direction.

[0189] In addition, unlike the exemplary embodiment
of FIG. 26, in the exemplary embodiment of FIG. 27, the
contact portion 33 is further connected to the blocking
layers 31, 32, and 34. The contact portion 33 extends
downward along the y-direction from the blocking layer
32 that overlaps the driving transistor T1 on a plane. The
contact portion 33 is directly connected with the driving
voltage line 172. A connection structure between the con-
tact portion 33 and the driving voltage line 172 is the
same as the structure shown in FIG. 16 and FIG. 17, and
thus no further illustration is provided.

[0190] Referringto FIG. 27, thedriving voltage line 172
includes the protrusion portion 172-p that protrudes along
the x-direction to overlap the contact hole 58 thatexposes
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the contact portion 33 to contact the contact portion 33
through the contact hole 58. Accordingly, the blocking
layers 31, 32, and 34 receive the driving voltage ELVDD.
[0191] A connection structure between the protrusion
portion of the driving voltage line 172 and the contact
portion 33 in the contact hole 58 will now be described.
Along the z-direction, the blocking layers 31, 32, and 34,
and the contact portion 33 are between the substrate 110
and the semiconductor layer 130, and are separated from
the substrate 110 and the semiconductor layer 130 by
the barrier layer 111 and the buffer layer 112. The first
gate insulation layer 141 is on the semiconductor layer
130. The first gate conductor is on the first gate insulation
layer 141, and the second gate insulation layer 142 is on
the first gate conductor while covering the same. The
second gate conductor is on the second gate insulation
layer 142, and an interlayer insulation layer 160 is on the
second gate conductor. The contact hole 58 exposes the
contact portion 33 through the buffer layer 112, the first
gate insulation layer 141, the second gate insulation layer
142, and the interlayer insulation layer 160.

[0192] The protrusion portion 172-p of the driving volt-
age line 172 is on the interlayer insulation layer 160 and
is directly connected with the contact portion 33 through
the contact hole 58. The passivation layer 180 is on the
driving voltage line 172 while covering the same, and a
pixel electrode, a barrier rib, an organic emission layer,
a common electrode, and an encapsulation layer may be
disposed on the passivation layer 180. The pixel elec-
trode, the organic emission layer, and the common elec-
trode form an organic light emitting diode (OLED).
[0193] Hereinafter, the structure shown in FIG. 28 will
be described. Unlike in the structure shown in FIG. 27,
in the structure shown in FIG. 28, the blocking layer 31
that overlaps the third transistor T3 and the blocking layer
34 that overlaps a second transistor T2 are separated
from each other 34, and are connected by the blocking
layer 32 that overlaps a driving transistor T1. In addition,
the blocking layer 34 that overlaps the second transistor
T2 is in the same pixel PX with other blocking layers 31
and 32.

[0194] Further, unlike in the exemplary embodiment of
FIG. 27, in the exemplary embodiment of FIG. 28, the
contact portion 33 is connected with the driving voltage
line 172 through the connection member 78. As de-
scribed, the structure in which the contact portion 33 is
connected with the driving voltage line 172 through the
connection member 78 is similar to the structure shown
in FIG. 9, and no further cross-sectional view will be pro-
vided.

[0195] In the exemplary embodiment of FIG. 28, the
blocking layers 31, 32, and 34 use the contact hole 33
to connect with the driving voltage line 172. The contact
hole 57-1 that exposes one end of the connection mem-
ber 78 is provided below the driving voltage line 172 such
that the connection member 78 and the driving voltage
line 172 are connected with each other. The other end
of the connection member 78 is connected with the con-
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tact portion 33 through the contact hole 57-2. Thus, the
blocking layers 31, 32, and 34 receive a driving voltage
ELVDD. The connection member 78 may be provided as
a first gate conductor or a second gate conductor. When
the connection member 78 is provided as the first gate
conductor, the contact hole 57-1 is formed in the second
gate insulation layer 142 and the interlayer insulation lay-
er 160, and the contact hole 57-2 is formed in a first gate
insulation layer 141 and a buffer layer 112. When the
connection member 78 is provided as the second gate
conductor, the contact hole 57-1 is in the interlayer insu-
lation layer 160, and the contact hole 57-2is in the second
gate insulation layer 142, the first gate insulation layer
141, and the buffer layer 112.

[0196] Hereinabove, the exemplary embodiment hav-
ing a circuit diagram that is the same as that of FIG. 25,
i.e., a structure in which the blocking layer 31 overlaps
the third transistor T3, the blocking layer 32 overlaps the
driving transistor T1, and the blocking layer 34 overlaps
the second transistor T2, and they receive the driving
voltage ELVDD, has been described. Hereinafter, a
structure in which a blocking layer overlaps the driving
transistor T1, the second transistor T2, and the fourth
transistor T4, together with the third transistor T3, will be
described.

[0197] FIG.29isan equivalentcircuitdiagram of a pixel
of an OLED display according to an exemplary embodi-
ment. The exemplary embodiment of FIG. 29 is almost
the same as that of FIG. 25, and therefore only a differ-
ence will be described. In FIG. 29, in addition to the ex-
emplary embodiment shown in FIG. 25, a blocking layer
35 overlaps a fourth transistor T4 on a plane and receives
a driving voltage ELVDD. That is, in the OLED display
according to the exemplary embodiment of FIG. 29, four
blocking layers 31, 32, 34, and 35 are provided. In par-
ticular, one of the four blocking layers 31, 32, 34, and 35
overlaps a third transistor T3, another overlaps a driving
transistor T1, another overlaps a second transistor T2,
and the other overlaps the fourth transistor T4. The four
blocking layers 31, 32, 34, and 35 all receive a driving
voltage ELVDD through a contact hole in the correspond-
ing pixel PX or in an adjacent pixel.

[0198] The four blocking layers 31, 32, 34, and 35 may
be connected with each other, or may be separated from
each other and thus may receive the driving voltage
ELVDD through different contact holes. Depending on
exemplary embodiments, the four blocking layers may
receive different voltages. In particular, one of the same
or different ones of the driving voltage ELVDD, the ini-
tialization voltage Vint, the common voltage ELVSS, the
scan signal Sn, the previous scan signal Sn-1, the data
voltage Dm, and the light emission control signal EM may
be applied to the four blocking layers 31, 32, 34, and 35.
The four blocking layers 31, 32, 34, and 35 may be con-
nected with one terminal of each of a plurality of transis-
tors T1 to T7 or one terminal of an organic light emitting
diode.

[0199] A structure having the blocking layers 31, 32,
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34, and 35 will now be described. The blocking layers
31, 32, 34, and 35 may have a structure such as a struc-
ture shown in FIG. 30 and FIG. 31. FIG. 30 and FIG. 31
are layout views of a pixel area of an OELD display ac-
cording to an exemplary embodiment.

[0200] In an exemplary embodiment of FIG. 30, block-
ing layers 31, 32, 34, and 35 include the contact portion
33. The blocking layer 31, the blocking layer 34, and the
blocking layer 32 are formed in one quadrangular shape,
and a contact portion 33 extends along the y-direction
below the blocking layer 32. Then, the blocking layer 35
is disposed below the contact portion 33, such that the
contact portion connects and is between the blocking lay-
er 32 and the blocking layer 35. Unlike other blocking
layers 31, 32, and 34, in the pixel, the blocking layer 35
connected to the contact portion 33 overlaps the fourth
transistor T4 of an adjacent pixel, i.e., adjacent to the
pixel downward along the y-direction.

[0201] The driving voltage line 172 includes a protru-
sion portion 172-p directly connected to the contact por-
tion 33 through the contact hole 57. Such a structure is
the same as the structure shown in FIG. 9, and thus no
additional cross-sectional view is provided. The contact
portion 33 receives a driving voltage ELVDD from the
protrusion portion of the driving voltage line 172 through
the contact hole 57. Thus, the driving voltage ELVDD is
applied to all the blocking layers 31, 32, 34, and 35.
[0202] Meanwhile, unlike the exemplary embodiment
of FIG. 30, in the exemplary embodiment of FIG. 31, the
blocking layer 34 that overlaps the second transistor T2
extends along the x-direction to a pixel that is adjacent
to the corresponding pixel PX to the right. Accordingly,
the blocking layer 34 does not overlap the second tran-
sistor T2 in the corresponding pixel PX, but overlaps a
second transistor T2 in the right-adjacent pixel.

[0203] Thus, in the exemplary embodiment of FIG. 31,
a blocking layer that overlaps a transistor in the corre-
sponding pixel PX includes the blocking layer 31 that
overlaps the third transistor T3 and the blocking layer 32
that overlaps the driving transistor T1, and a blocking
layer that overlaps a transistor in adjacent pixels includes
the blocking layer 34 that overlaps the second transistor
T2 and the blocking layer 35 that overlaps the fourth tran-
sistor T4. In addition, the blocking layer 34 that overlaps
the second transistor T2 on a plane is disposed in the
right-adjacent pixel of the corresponding pixel PX, and
the blocking layer 35 that overlaps the fourth transistor
T4 on aplaneis disposed in a pixel below the correspond-
ing pixel PX.

[0204] Hereinabove, an exemplary embodiment hav-
ing a circuit diagram such as that of FIG. 30, that is, a
structure in which the blocking layer 31 overlaps the third
transistor T3, the blocking layer 32 overlaps the driving
transistor T1, the blocking layer 34 overlaps the second
transistor T2, and the blocking layer 35 overlaps the
fourth transistor T4, and they receive the driving voltage
ELVDD, has been described. Hereinafter, a structure in
which a blocking layer overlaps the driving transistor T1
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and the fourth transistor T4, together with the third tran-
sistor T3, will be described.

[0205] Hereinabove, layouts or cross-sections are
added to the circuit diagram to clearly observe the planar
positional relationship and the connection relationship of
the blocking layer. When the above-described structure
is used, various exemplary embodiments in which a spe-
cific transistor overlaps a blocking layer that receives a
driving voltage ELVDD can be combined. In the above
description, a quadrangular structure is used to desig-
nate a portion where the blocking layer is disposed. Al-
ternatively, the blocking layers may have various polyg-
onal structures other than a quadrangle or may have a
curved structure so as to be below only a transistor.
[0206] Further, the driving voltage ELVDD can be ap-
plied to blocking layers through contact holes that are
formed in various locations. Further, various planar struc-
tures and connection structures can be combined.
[0207] FIG. 32 to FIG. 37 are equivalent circuit dia-
grams of a pixel of an OLED display according to exem-
plary embodiments.

[0208] First, a circuit diagram of FIG. 32 will be de-
scribed. In an exemplary embodiment of FIG. 32, three
blocking layers are provided, i.e., one that overlaps the
third transistor T3, another that overlaps a driving tran-
sistor T1, and the other that overlaps the fourth transistor
T4. In addition, the three blocking layers 31, 32, and 35
receive a driving voltage ELVDD through a contact hole
formed in a pixel PX.

[0209] The three blocking layers 31, 32, and 35 may
be formed in one structure by being connected with each
other, and may be separated from each other and thus
receive the driving voltage ELVDD through different con-
tact holes. Depending on exemplary embodiments, the
blocking layers 31, 32, and 35 may receive different volt-
ages. In particular, one of the same or different ones of
the driving voltage ELVDD, the initialization voltage Vint,
the common voltage ELVSS, the scan signal Sn, the pre-
vious scan signal Sn-1, the data voltage Dm, and the
light emission control signal EM may be applied to the
three blocking layers 31, 32, and 35. The three blocking
layers 31, 32, and 35 may be connected with one terminal
of each of a plurality of transistors T1to T7 or one terminal
of an organic light emitting diode.

[0210] The circuit diagram of FIG. 33 illustrates an ex-
emplary embodiment to be described hereinafter. In the
exemplary embodiment of FIG. 33, three blocking layers
are provided, i.e., one that overlaps the third transistor
T3, another that overlaps the second transistor T2, and
the other overlaps the fourth transistor T4. In addition,
the three blocking layers 31, 34, and 35 receive a driving
voltage ELVDD through a contact hole formed in a pixel
PX.

[0211] The three blocking layers 31, 34, and 35 may
be formed in one structure by being connected with each
other, and may be separated from each other and thus
receive the driving voltage ELVDD through different con-
tact holes. Depending on exemplary embodiments, the
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blocking layers 31, 34, and 35 may receive different volt-
ages. In particular, one of the same or different ones of
the driving voltage ELVDD, the initialization voltage Vint,
the common voltage ELVSS, the scan signal Sn, the pre-
vious scan signal Sn-1, the data voltage Dm, and the
light emission control signal EM may be applied to the
three blocking layers 31, 34, and 35. The three blocking
layers 31, 34, and 35 may be connected with one terminal
of each of a plurality of transistors T1to T7 or one terminal
of an organic light emitting diode. That is, lines other than
the driving voltage line 172 may also be electrically con-
nected with the blocking layer, and in the exemplary em-
bodiments described above, they are connected with the
driving voltage line 172 and receive the driving voltage
ELVDD.

[0212] Hereinafter, an exemplary embodiment in
which a blocking layer is connected with another signal
line will be described through a circuit diagram. First, a
circuit diagram shown in FIG. 34 will be described.
[0213] As in the circuit diagram of FIG. 1, in the circuit
diagram of FIG. 34, the blocking layer 31 overlaps only
arthird transistor T3 on a plane. However, in contacts with
the circuit diagram of FIG. 1, the blocking layer 31 is not
connected with the driving voltage line 172, but is con-
nected with an initialization voltage line 127 to receive
an initialization voltage Vint. When the initialization volt-
age Vintis applied to the blocking layer 31, unlike a case
of applying a driving voltage ELVDD, a channel charac-
teristic of the third transistor T3 may be shifted in the
opposite direction. That is, a voltage line to which the
blocking layer is connected is determined based on a
characteristic of each transistor, and operation features
depending on a type of a transistor, that is, a P-type tran-
sistor and an N-type transistor, also need to be consid-
ered.

[0214] A contact hole through which the initialization
voltage line 127 and the blocking layer 31 are connected
with each other is formed in a pixel PX. When a contact
hole is formed outside a display area, parasitic capaci-
tance may be unnecessarily generated due to a wire con-
nected to the pixel PX such that display quality deterio-
ration may occur due to a signal delay in a display device
having high-resolution pixels, and thus in the present ex-
emplary embodiment, the initialization voltage line 127
and the blocking layer 31 are electrically connected with
the contact hole disposed in the pixel PX. This is also
applicable to an exemplary embodiment in which the
blocking layer is connected with another wire.

[0215] In addition, in FIG. 34, the blocking layer 31
overlaps only the third transistor T3, but additional block-
ing layers may overlap various transistors as in the
above-described exemplary embodiments. In particular,
various combinations have been formed with four tran-
sistors T1 to T4 in the above-described embodiments.
Alternatively, blocking layers may selectively overlap all
the transistors T1 to T7. If the blocking layer overlaps all
the transistors, the blocking layer is formed only in a por-
tion of the pixel PX to reduce or prevent attendant prob-
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lems, e.g., signal delay due to unnecessary parasitic ca-
pacitance, i.e., the blocking layer is not provided below
an entirety the pixels PX. That is, at least a portion where
the blocking layer is not formed in the pixel PX may exist.
[0216] Hereinafter, the circuit diagram of FIG. 35 will
be described. Differently from the circuit diagram of FIG.
34, in the circuit diagram of FIG. 35, the blocking layer
31 is connected with one end of the transistor T3 that it
overlaps.

[0217] That is, the blocking layer 31 does not need to
be connected with one of the signal lines, but may be
connected to one end of one of a plurality of transistors
T1to T7. As an example, as shown in FIG. 35, the block-
ing layer 31 overlaps one end of the transistor T3 that it
overlaps and is connected with a second electrode D3.
[0218] As in the circuit diagram of FIG. 1, in the circuit
diagram of FIG. 35, the blocking layer 31 overlaps only
the third transistor T3. However, unlike FIG. 1, the block-
ing layer 31 is not connected with the driving voltage line
172 but is connected with the second electrode D3 of the
third transistor T3, and thus receives a varying voltage.
Such a voltage variation displaces the potential of the
blocking layer 31 such that a characteristic is changed
compared to a case of applying a constant voltage. How-
ever, since the second electrode D3 is periodically ini-
tialized in FIG. 35, the characteristic is not significantly
different from a case of applying an initialization voltage
Vint.

[0219] Further, a contact hole through which the sec-
ond electrode D3 of the third transistor T3 and the block-
ing layer 31 are connected with each other is disposed
in the pixel PX. Depending on exemplary embodiments,
the blocking layer 31 may be connected with a first elec-
trode S3 or connected with a terminal of a transistor that
is not overlapped with the blocking layer 31.

[0220] In addition, in FIG. 35, the blocking layer 31
overlaps only the third transistor T3, but as in the previ-
ously described exemplary embodiment, blocking layers
may overlap various transistors. In particular, various
combinations have been formed with four transistors T1
to T4 inthe above-described embodiments. Alternatively,
blocking layers may selectively overlap all the transistors
T1to T7. If the blocking layer overlaps all the transistors,
the blocking layer is formed only in a portion for elimina-
tion of a problem such as a signal delay due to unnec-
essary parasitic capacitance, and the blocking layer is
not provided below all the pixels PX. That is, at least a
portion where the blocking layer is not formed in the pixel
PX may exist.

[0221] Hereinafter, a structure in which a plurality of
blocking layers are formed and they receive different volt-
ages will be described with reference to FIG. 36 and FIG.
37. In FIG. 36 and FIG. 37, and also as shown in FIG.
35, the blocking layer 31 that overlaps the third transistor
T3 is connected with the second electrode D3 of the third
transistor T3, and another blocking layer is additionally
formed.

[0222] First, the structure shown in FIG. 36 will be de-
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scribed. In an exemplary embodiment of FIG. 36, in ad-
dition to the exemplary embodiment shown in FIG. 35,
the blocking layer 32 that overlaps the driving transistor
T1 is further provided. As shown in the exemplary em-
bodiment of FIG. 11, the blocking layer 32 is connected
with a driving voltage line 172 and receives a driving volt-
age ELVDD. Thus, the two blocking layers 31 and 32 are
electrically separated from each other, and the blocking
layer 31 is connected with a second electrode D3 of a
third transistor T3 and the blocking layer 32 receives the
driving voltage ELVDD.

[0223] In this case, a contact hole through which the
two blocking layers 31 and 32 are electrically connected
with each other is provided in a pixel PX to thereby reduce
parasitic capacitance. As described, various blocking
layers may be electrically separated from each other and
may receive different voltages according to various ex-
emplary embodiments. However, in order to prevent oc-
currence of unnecessary parasitic capacitance due to
overlapping of the blocking layer with the entire pixel ar-
ea, at least a part is opened and the blocking layer is
formed only in a portion where it needs to be.

[0224] Hereinafter, an exemplary embodiment of FIG.
37 will be described. In addition to the exemplary em-
bodiment of FIG. 36, the blocking layer 35 that overlaps
the fourth transistor T4 is further included in the exem-
plary embodiment of FIG. 37. The blocking layer 35 that
overlaps the fourth transistor T4 is electrically connected
with a first electrode S4 of the fourth transistor T4. How-
ever, from a circuit view, the first electrode S4 of the fourth
transistor T4 is applied with an initialization voltage Vint.
Thus, a connection structure between the blocking layer
35 and the first electrode S4 of the fourth transistor T4
is the same as a connection structure between a blocking
layer and the initialization voltage line 127.

[0225] Therefore, in the exemplary embodiment of
FIG. 37, the blocking layer 31 is electrically connected
with an electrode D3 of the transistor T3 that it overlaps
with the blocking layer 31, the blocking layer 32 receives
a driving voltage ELVDD, and the blocking layer 35 re-
ceives the initialization voltage Vint. That is, all the block-
ing layers receive different voltages. In this case, a con-
tact hole through which the third blocking layers 31, 32,
and 35 are electrically connected is provided in a pixel
PX to thereby reduce parasitic capacitance.

[0226] As described, various blocking layers may be
electrically separated from each other and may receive
different voltages according to various exemplary em-
bodiments. However, in order to prevent occurrence of
unnecessary parasitic capacitance due to overlapping of
the blocking layer with the entire pixel area, at least a
part is opened and the blocking layer is formed only in a
portion where it needs to be.

[0227] Hereinabove, a circuit connection structure be-
tween one electrode of a transistor and a blocking layer
that overlaps the transistor and is electrically connected
to one electrode of the transistor has been described.
Hereinafter, a connection relationship between one elec-
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trode of a transistor and a blocking layer will be described
with reference to FIG. 38 and FIG. 39. FIG. 38 and FIG.
39 are cross-sectional views of an OLED display accord-
ing to an exemplary embodiment.

[0228] First, FIG. 38 willbe described. Referringto FIG.
38, the blocking layer 31 is between the substrate 110
and the semiconductor layer 130. The barrier layer 111
is on the substrate 110, and the blocking layer 31 is on
the barrier layer 111. The buffer layer 112 is on the block-
ing layer 31 and the barrier layer 112, and the semicon-
ductor layer 130 is on the buffer layer 112. In FIG. 38,
the semiconductor layer 130, the first electrode S3, the
second electrode D3, and the channel region C3 of the
third transistor T3 are illustrated.

[0229] The first gate insulation layer 141 is on the sem-
iconductor layer 130. The gate electrode G3 of the third
transistor T3 is on the first gate insulation layer 141. The
second insulation gate layer 142 is on the gate electrode
G3 of the third transistor T3, while covering the same.
An expansion portion of the sustain line 126 is on the
second gate insulation layer 142, and the interlayer in-
sulation layer is on the expansion portion of the sustain
line 126. The contact hole 57 exposes part of the blocking
layer 31, through the buffer layer 112, the first gate insu-
lation layer 141, the second gate insulation layer 142,
and the interlayer insulation layer 160.

[0230] Inaddition, the contact hole 57-1 is provided on
the second electrode D3, and in the first gate insulation
layer 141, the second gate insulation layer 142, and the
interlayer insulation layer 160 and thus partially exposes
the second electrode D3. A connection member 172-1
is on the interlayer insulation layer 160, and electrically
connects the blocking layer 31 and the second electrode
D3 of the third transistor T3 through the two contact holes
57 and 57-1. The passivation layer 180 is ontheinterlayer
insulation layer 160 and the connection member 172-1,
and a pixel electrode, a barrier rib, an organic emission
layer, a common electrode, and an encapsulation layer
may be disposed on the passivation layer 180. The pixel
electrode, the organic emission layer, and the common
electrode form an organic light emitting diode (OLED).
[0231] In addition, through such a structure of FIG. 39,
the second electrode D3 of the third transistor T3 and
the blocking layer 31 may be electrically connected with
each other. Referring to FIG. 39, the blocking layer 31 is
between the substrate 110 and the semiconductor layer
130. The barrier layer 111 is on the substrate 110, and
the blocking layer 31 is on the barrier layer 111. The
buffer layer 112 is on the blocking layer 31 and the barrier
layer 111, and the semiconductor layer 130 is on the
buffer layer 112. In FIG. 39, the first electrode D3, the
second electrode D3, and the channel region C3 of the
third transistor T3 are illustrated as the semiconductor
layer 130. The first gate insulation layer 141 is on the
semiconductor layer 130. The gate electrode G3 of the
third transistor T3 is on the first gate insulation layer 141.
The second gate insulation layer 142 is on the first gate
insulation layer 141, while covering the same.
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[0232] The first connection member 172-1 that is con-
nected with the blocking layer 31 is on the second gate
insulation layer 142. The first connection member 172-1
is electrically connected with the blocking layer 31
through a contact hole 57-1 formed in the buffer layer
112, the semiconductor layer 130, the first gate insulation
layer 141, and the second gate insulation layer 142. The
interlayer insulation layer 160 is on the first connection
member 172-1 and the second gate insulation layer 142.
[0233] A second connection portion 172-2, a gate elec-
trode connection portion 155-1, and a first electrode con-
nection portion 155-2 are on the interlayer insulation layer
160. First, the second connection portion 172-2 is on the
second electrode D3 and on the contact hole 57-2 in the
first gate insulation layer 141, the second gate insulation
layer 142, the interlayer insulation layer 160, and the first
connection member 172-1, and connects the second
electrode D3 and the first connection member 172-1
through a contact hole 57-3. Thus, the blocking layer 31
connected with the first connection member 172-1is con-
nected with the second electrode D3.

[0234] The gate electrode connection portion 155-1 is
connected with the gate electrode G3 by a contact hole
57-4 in the second gate insulation layer 142 and the in-
terlayer insulation layer 160. In addition, the first elec-
trode connection portion 155-2 is connected with the first
electrode S3 through the contact hole 57-5 in the first
gate insulation layer 141, the second gate insulation layer
142, and the interlayer insulation layer 160. Alternatively,
portions for connecting the gate electrode G3 and the
first electrode S3 with other portions or for signal appli-
cation may be provided.

[0235] The passivation layer 180 is on the second con-
nection portion 172-2, the gate electrode connection por-
tion 155-1, and the first electrode connection portion
155-2, and a pixel electrode, a barrier rib, an organic
emission layer, a common electrode, and an encapsula-
tion layer may be disposed on the passivation layer 180.
The pixel electrode, the organic emission layer, and the
common electrode form an organic light emitting diode
(OLED).

[0236] Hereinabove, a configuration that includes only
one substrate 110 has been described. However, de-
pending on exemplary embodiments, the substrate 110
may be included in plural.

[0237] FIG. 40 is a cross-sectional view of an OLED
display according to an exemplary embodiment. The
cross-sectional view of FIG. 40 is similar to that of FIG.
4, and a blocking layer 31 is connected with a parasitic
capacitor control pattern 79 through a contact hole 57,
while the parasitic capacitor control pattern 79 is con-
nected with a driving voltage line 172. Thus, the blocking
layer 31 is applied with a driving voltage ELVDD.
[0238] However, unlike as shown in FIG. 4, in FIG. 40,
two substrates 110 and 110-1 and two barrier layers 111
and 111-1 are provided. That is, when a substrate is pro-
vided as a flexible substrate, a plurality of substrates that
are formed of plastic or polyimide (Pl) are provided, and
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anumber of barrier layers may be provided as the number
of substrates. Depending on exemplary embodiments,
the barrier layer may be partially omitted.

[0239] Hereinafter, a structure in which the shape of a
channel of the driving transistor T1 is different will be
described with reference to FIG. 41 and FIG. 42. FIG. 41
and FIG. 42 are layout views of a pixel area of an OLED
display according to an exemplary embodiment.

[0240] The structures shown in FIG. 41 and FIG. 42
are the same as the structure shown in FIG. 3, except
for a structure of the semiconductor layer 130 where the
channel of the driving transistor T1 is disposed. In par-
ticular, in FIG. 3, the channel region of the driving tran-
sistor T1 is formed in the shape of Q, but the channel of
the driving transistor T1 is bent two times in FIG. 41 and
the channel of the driving transistor T1 is formed in the
shape of an inverted S in FIG. 42. Alternatively, various
channel structures may be used, such as an S-type, an
M-type, a W-type, and the like.

[0241] FIG. 43 is a layout view of a pixel area of an
OLED display according to an exemplary embodiment.
In the above-described exemplary embodiments, the
opening 56 has a constant size. That is, the opening 56
is formed in an expansion portion of a sustain line 126
for connection between a gate electrode 155 and a first
data connection member 71. The expansion portion of
the sustain line 126 overlaps an upper surface of the gate
electrode 155, while disposing a second gate insulation
layer therebetween, such that the storage capacitor Cst
is formed. Thus, the size of the storage capacitor Cst is
determined based on the size of a portion where the ex-
pansion portion of the sustain line 126 and the gate elec-
trode 155 overlap.

[0242] However, depending on OLED displays, the
size of the storage capacitor Cst needs to be increased
or decreased. That is, compared to other exemplary em-
bodiments, the size of the opening 56 is large in the ex-
emplary embodiment of FIG. 43. Accordingly, the over-
lapped area of the expansion portion of the sustain line
126, forming the storage capacitor Cst is reduced so that
the storage capacitor Cst has relatively small storage ca-
pacity.

[0243] That is, when the size of the opening 56 is ad-
justed as in the exemplary embodiment of FIG. 43, a
signal delay due to parasitic capacitance occurring by
the blocking layer 31 can be reduced. Accordingly, the
size of opening 56 may be adjusted depending on exem-
plary embodiments. Further, the storage capacity of the
storage capacitor Cst can be adjusted by adjusting the
size of the expansion portion of the sustain line 126 with
the size of the gate electrode 155.

[0244] One or more embodiments may provide a flex-
ible organic light emitting diode display that can prevent
deterioration of display quality due toimpurities thatoccur
during thermal treatment. According to the exemplary
embodiments, when a lower substrate is a flexible sub-
strate and an impurity is transmitted to a transistor from
the lower substrate during a thermal treatment, the tran-
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sistor can normally operate. In addition, when white and
black are alternately displayed, generation of an after-
image can be prevented by preventing a transistor char-
acteristic (e.g., a kickback voltage) from being changed,
thereby improving display quality. Further, a contact hole
is formed in a pixel such that a metal layer below a sem-
iconductor layer can receive a voltage without being float-
ed. Accordingly, the metal layer can be formed only
where needed, thereby preventing deterioration of dis-
play quality due to unnecessary parasitic capacitance.
[0245] Example embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and de-
scriptive sense only and not for purpose of limitation. In
some instances, as would be apparent to one of ordinary
skill in the art as of the filing of the present application,
features, characteristics, and/or elements described in
connection with a particular embodiment may be used
singly or in combination with features, characteristics,
and/or elements described in connection with other em-
bodiments unless otherwise specifically indicated. Ac-
cordingly, it will be understood by those of skill in the art
that various changes in form and details may be made
without departing from the scope of the present invention
as set forth in the following claims.

Claims

1. Anorganiclight emitting diode, OLED, display, com-
prising:

a flexible substrate (110);

a blocking layer (31-35) on the flexible substrate
(110);

a pixel (PX) on the flexible substrate (110) and
the blocking layer (31-35); and

a scan line (151), a data line (171), a driving
voltage line (172), and an initialization voltage
line (127) connected to the pixel (PX),

wherein the pixel (PX) includes:

an organic light emitting diode;

a switching transistor (T2, T3) connected to
the scan line (151); and

a driving transistor (T1) to apply a current
to the organic light emitting diode, and
wherein

the blocking layer (31-35) is in an area that over-
laps the switching transistor (T2, T3) on a plane,
and between the switching transistor (T2, T3)
and the flexible substrate (110),

the blocking layer (31-35) receives a voltage
through a contact hole (57) that exposes the
blocking layer (31-35), and

the contact hole (57) is formed in the pixel (PX).
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The OLED display as claimed in claim 1, wherein
the switching transistor is a first switching transistor
(T3) having a first electrode (S3) connected with an
output side electrode of the driving transistor (T1)
and a second electrode (D3) connected with a gate
electrode (G1) of the driving transistor (T1).

The OLED display as claimed in claim 1 or 2, wherein
the blocking layer (31-35) is electrically connected
with one of the scan line (151), the data line (171),
thedriving voltage line (172), the initialization voltage
line (127), the switching transistor (T2, T3), the driv-
ing transistor (T1), and one terminal of the organic
light emitting diode through the contact hole (57).

The OLED display as claimed in atleastone of claims
1 to 3, wherein the blocking layer (31-35) further in-
cludes a portion that overlaps the driving transistor
(T1).

The OLED display as claimed in claim 4, wherein
the portion of the blocking layer (31-35), overlapping
the driving transistor (T1), has a width that is wider
than a width of a gate electrode of the driving tran-
sistor (T1).

The OLED display as claimed in claim 4 or 5, wherein
a portion of the blocking layer (31-35) overlapping
the switching transistor (T2, T3), and a portion of the
blocking layer (31-35) overlapping the driving tran-
sistor (T1), are separated from each other, and re-
ceive different voltages.

The OLED display as claimed in atleastone of claims
1 to 6,

further comprising a second switching transistor (T2)
connected to the scan line (151) and the data line
(171), and

the blocking layer (31-35) further includes a portion
that overlaps the second switching transistor (T2).

The OLED display as claimed in claim 7, wherein a
portion of the blocking layer (31-35) overlapping the
first switching transistor (T3), and the portion of the
blocking layer (31-35) overlapping the second
switching transistor (T2), are separated from each
other, and receive different voltages.

The OLED display as claimed in atleastone of claims
1 to 8, wherein:

the pixel (PX) further includes a first compensa-
tion transistor (T4) that includes a first electrode
(S4) connected with the initialization voltage line
(127) and a second electrode (D4) that is con-
nected with a gate electrode (G1) of the driving
transistor (T1), and

the blocking layer (31-35) further includes a por-
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tion that overlaps the first compensation transis-
tor (T4).

The OLED display as claimed in claim 9, wherein a
portion of the blocking layer (31-35) overlapping the
first switching transistor (T3), and the portion of the
blocking layer (31-35) overlapping the first compen-
sation transistor (T4), are separated from each other,
and receive different voltages.

The OLED display as claimedin atleastone of claims
1 to 10, wherein the pixel (PX) further includes at
least one of:

a second compensation transistor (T5) that in-
cludes a first electrode (S5) connected with the
driving voltage line (172) and a second electrode
(D5) connected with an input side electrode of
the driving transistor (T1);

a third compensation transistor (T6) that in-
cludes a first electrode (S6) connected with an
output side electrode of the driving transistor
(T1) and a second electrode (D6) connected
with the organic light emitting diode; or

a fourth compensation transistor (T7) that in-
cludes a first electrode (G7) connected with the
organic light emitting diode and a second elec-
trode (D7) connected with the initialization volt-
age line (127).

The OLED display as claimed in claim 11, wherein
the blocking layer (31-35) further includes a portion
that overlaps one of the second compensation tran-
sistor (T5), the third compensation transistor (T6),
and the fourth compensation transistor (T7), includ-
ed in the pixel (PX).

The OLED display as claimed in claim 12, further
comprising a previous scan line (152) and a light
emission control line (153) that are connected to the
pixel (PX), wherein,

in the blocking layer (31-35), a portion overlapping
the switching transistor (T2, T3) and the portion over-
lapping one of the second compensation transistor
(T5), the third compensation transistor (T6), and the
fourth compensation transistor (T7), included in the
pixel (PX), are separated from each other, and re-
ceive different voltages, and

one of the applied voltages is electrically connected
with one of the previous scan line (152) and the light
emission control line (153).

The OLED display as claimedin atleast one of claims
1 to 13, wherein the blocking layer (31-35) is con-
nected with the driving voltage line (172) through the
contact hole (57).

The OLED display as claimed in atleast one of claims
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1 to 14, wherein the blocking layer (31-35) does not
overlap at least a part of the pixel (PX).

An organic light emitting diode, OLED, display, com-
prising:

a flexible substrate (110);

a blocking layer (31-35) on the flexible substrate
(110);

a bufferlayer (112) onthe blocking layer (31-35);
a semiconductor layer (130) on the buffer layer
(112);

a first gate insulation layer (141) that covers the
semiconductor layer (130);

a first gate conductor on the first gate insulation
layer (141);

a second gate insulation layer (142) that covers
the first gate conductor and the first gate insu-
lation layer (141);

a second gate conductor on the second gate
insulation layer (142);

an interlayer insulation layer (160) that covers
the second gate conductor and the second gate
insulation layer (142);

a data conductor on the interlayer insulation lay-
er (160);

a passivation layer (180) that covers the data
conductor and the interlayer insulation layer
(160); and

atleast atransistor (T1-T7) thatincludes a chan-
nel formed in the semiconductor layer (130) and
a gate electrode (G, 155) formed in the first gate
conductor, wherein

the blocking layer (31-35) overlaps the channel
of the transistor (T1-T7) on a plane,

a contact hole (57) that exposes the blocking
layer (31-35) is formed in at least a part of the
buffer layer (112), the first gate insulation layer
(141), the second gate insulation layer (142), or
the interlayer insulation layer (160),

the blocking layer (31-35) receives a voltage
through the contact hole (57), and

the contact hole (57) is formed in a pixel (PX)
thatincludes the transistor (TI-T7) or an adjacent
pixel (PX).

The OLED display as claimed in claim 16, wherein
the blocking layer (31-35) is electrically connected
with one of a scan line (151), a data line (171), a
driving voltage line (172), an initialization voltage line
(127), a previous scan line (152), a light emission
control line (153), one terminal of the transistor (T1-
T7), and one terminal of an organic light emitting
diode.

The OLED display as claimed in claim 16 or 17, com-
prising a plurality of transistors (T1-T7),
the plurality of transistors (T1-T7) includes:
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a switching transistor (T2, T3) connected to the
scan line (151) and

adriving transistor (T1) applying a current to the
organic light emitting diode, and

the blocking layer (31-35) overlaps the switching
transistor (T2, T3).

The OLED display as claimed in claim 18, wherein
the switching transistor is a first switching transistor
(T3) that includes a first electrode (S3) connected
with an output side electrode of the driving transistor
(T1) and a second electrode (D3) connected with a
gate electrode (G1) of the driving transistor (T1).

The OLED display as claimed in claim 19, wherein:

the plurality of transistors (T1-T7) further in-
cludes a second switching transistor (T2) thatis
connected with the scan line (151) and the data
line (171), and

the blocking layer (31-35) further includes a por-
tion that overlaps the second switching transis-
tor (T2) or the driving transistor (T1).

The OLED display as claimed in claim 20, wherein
the portion of the blocking layer (31-35) overlapping
the first switching transistor (T3), and the portion of
the blocking layer (31-35) overlapping the second
switching transistor (T2) or the driving transistor (T1),
are electrically separated from each other, and re-
ceive different voltages.

The OLED display as claimedin atleast one of claims
18 to 21, wherein a channel of the driving transistor
(T1) is formed in the semiconductor layer (130), and
the semiconductor layer (130) has one of Q, inverted
S, S, M, and W shapes.

The OLED display as claimed in atleastone of claims
16 to 22, wherein the blocking layer (31-35) is formed
of a metal or a semiconductor material having a con-
ductive characteristic that is equivalent to that of the
metal.

The OLED display as claimed in atleast one of claims
16 to 23, comprising a plurality of flexible substrates
(110, 110-1), and

a barrier layer (111) is further included in at least one
portion between the flexible substrates (110, 110-1).

The OLED display as claimedin atleastone of claims
16 to 24, comprising:

afirst sustain electrode (E1) provided as the first
gate conductor; and

a second sustain electrode (E2) provided as the
second gate conductor,

wherein the first sustain electrode (E1) and the
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second sustain electrode (E2) are overlapped
with each other such that a storage capacitor
(Cst) is formed.

26. The OLED display as claimed in claim 25, wherein

the second sustain electrode (E2) includes an open-
ing, and a degree of overlapping of the second sus-
tain electrode (E2) with the first sustain electrode is
changed depending on a size of the opening.
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