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(57 ABSTRACT

An organic light emitting diode display includes a substrate,
a plurality of pixels disposed on the substrate, and a plurality
of transmitting windows configured to transmit light there-
through. The plurality of transmitting windows is spaced
apart from the plurality of pixels. Each of the plurality of
pixels includes a transistor and a capacitor. The transistor
includes a light-blocking electrode disposed on the substrate
and a plurality of electrode members disposed at different
layers on the light-blocking electrode. The capacitor
includes a first capacitor electrode disposed on a same layer
as the light-blocking electrode, and a second capacitor
electrode disposed on a same layer as a first one of the
plurality of electrode members to overlap the first capacitor
electrode.
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FIG. 7

n

’\

............... y

n R 176 178
R 1

PX |
i LR s 4
1‘ o M“{ " ﬁ H {
I s A 1
L ) l

131g i i i \ \\M; bbb L
136g. 371 1256 . Yoy 126t 155¢



US 2018/0069069 A1

Mar. 8,2018 Sheet 8 of 15

Patent Application Publication

13

R

it Ve rorrroes,

R )

i

A

X,

. i %

i sgieszmeLegl 3 96 HE

1

.

%

jozt s 1

5

%5l BZ6L &4

Rt &

A

g Did




US 2018/0069069 A1

Mar. 8,2018 Sheet 9 of 15

Patent Application Publication

5

e

4SS e

6 "Dld




US 2018/0069069 A1

Mar. 8, 2018 Sheet 10 of 15

Patent Application Publication

01 "Hid




US 2018/0069069 A1

Mar. 8, 2018 Sheet 11 of 15

Patent Application Publication

07—

W
(e e

ﬁ

’ ;m\ m N m\m K
LWL S/ g

5

PLDid




US 2018/0069069 A1

Mar. 8,2018 Sheet 12 of 15

Patent Application Publication

og

¥

|

me

seL e 81

a0 045~

¢l Did




US 2018/0069069 A1

Mar. 8, 2018 Sheet 13 of 15

Patent Application Publication

FIG. 13

-

e e e




US 2018/0069069 A1

Mar. 8,2018 Sheet 14 of 15

Patent Application Publication

4l %3 L 9

Baensgsas W @ 0 wuwnanes 1D 96 A0 T e 6 e 6l

310+ 0/E ‘ o >
71 y 2il 7

vl "Did



US 2018/0069069 A1

Mar. 8, 2018 Sheet 15 of 15

Patent Application Publication

7

¥

%,

Y

3

KIS i
-,

o~

2
g I8l 8

m:k

T YD

Ly

$1 OId4



US 2018/0069069 A1

ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2016-0113311, filed in
the Korean Intellectual Property Office on Sep. 2, 2016, the
entire contents of which are herein incorporated by refer-
ence.

TECHNICAL FIELD

[0002] The present disclosure relates to a display device,
and more specifically, to an organic light emitting diode
display.

DISCUSSION OF THE RELATED ART

[0003] An organic light emitting diode (OLED) display
device includes two electrodes (a cathode and an anode) and
an organic light emitting layer disposed therebetween. Elec-
trons injected from the cathode and holes injected from the
anode are bonded to each other within the organic light
emitting layer to form excitons. Light is emitted as the
excitons relax and discharge energy.

[0004] The organic light emitting diode display includes a
plurality of pixels, each including an organic light emitting
diode having a cathode, an anode, and an organic emission
layer. A plurality of transistors and at least one capacitor are
formed in each of the pixels to drive the organic light
emitting diode. The transistors each include a switching
transistor and a driving transistor.

SUMMARY

[0005] An organic light emitting diode display includes a
substrate, a plurality of pixels disposed on the substrate, and
a plurality of transmitting windows configured to transmit
light therethrough. The plurality of transmitting windows is
spaced apart from the plurality of pixels. Each of the
plurality of pixels includes a transistor and a capacitor. The
transistor includes a light-blocking electrode disposed on the
substrate and a plurality of electrode members disposed at
different layers on the light-blocking electrode. The capaci-
tor includes a first capacitor electrode disposed on a same
layer as the light-blocking electrode, and a second capacitor
electrode disposed on a same layer as a first one of the
plurality of electrode members to overlap the first capacitor
electrode.

[0006] A display device includes a substrate, a plurality of
windows, and a thin film transistor. The substrate has a pixel
area on which a plurality of pixels is disposed and a light
transmitting area on which light is permitted to pass there-
through. The plurality of windows is disposed within the
light transmitting area of the substrate. The thin film tran-
sistor is disposed within each of the plurality of pixels. The
thin film transistor includes a light-blocking electrode dis-
posed on the substrate and a plurality of electrode members
disposed at different layers on the light-blocking electrode.
A capacitor includes a first capacitor electrode disposed on
a same layer as the light-blocking electrode, and a second
capacitor electrode disposed on a same layer as a first one of
the plurality of electrode members to overlap the first
capacitor electrode.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] A more complete appreciation of the present dis-
closure and many of the attendant aspects thereof will be
readily obtained as the same becomes better understood by
reference to the following detailed description when con-
sidered in connection with the accompanying drawings,
wherein:

[0008] FIG. 1 is a schematic layout view illustrating an
organic light emitting diode display according to an exem-
plary embodiment of the present disclosure;

[0009] FIG. 2is a cross-sectional view taken along the line
[I-IT of FIG. 1,
[0010] FIG. 3 is a top plan view illustrating the organic

light emitting diode display of FIG. 1;

[0011] FIG. 4 is an equivalent circuit diagram illustrating
a pixel of the organic light emitting diode display of FIG. 1,
[0012] FIG. 5 is a detailed layout view illustrating an
organic light emitting diode display according to an exem-
plary embodiment of the present disclosure;

[0013] FIG. 6 is an enlarged layout view of a region A of
FIG. §, illustrating a driving transistor, a switching transis-
tor, a compensation transistor, an initialization transistor,
and a capacitor;

[0014] FIG. 7 is an enlarged layout view of a region A of
FIG. 5, illustrating an operation control transistor, a light
emission control transistor, and a bypass transistor;

[0015] FIG. 8is a cross-sectional view taken along the line
VIII-VIII of FIG. 6;

[0016] FIG. 9 is a cross-sectional view illustrating an
organic light emitting diode according to an exemplary
embodiment of the present disclosure;

[0017] FIG. 10 is a cross-sectional view illustrating an
organic light emitting diode according to an exemplary
embodiment of the present disclosure;

[0018] FIG. 11 is a cross-sectional view illustrating an
organic light emitting diode according to an exemplary
embodiment of the present disclosure;

[0019] FIG. 12 is a cross-sectional view illustrating an
organic light emitting diode according to an exemplary
embodiment of the present disclosure;

[0020] FIG. 13 is alayout view illustrating an organic light
emitting diode according to an exemplary embodiment of
the present disclosure;

[0021] FIG. 14 is a cross-sectional view taken along the
line XIV-XIV of FIG. 13; and

[0022] FIG. 15 is a cross-sectional view illustrating an
organic light emitting diode according to an exemplary
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0023] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0024] Like numerals may refer to like or similar constitu-
ent elements throughout the specification and drawings.
[0025] In the drawings, the thickness of layers, films,
panels, areas, regions, etc., may be exaggerated for clarity.
[0026] It will be understood that when an element such as
a layer, film, region, or substrate is referred to as being “on”
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another element, it can be directly on the other element or
intervening elements may also be present.

[0027] An organic light emitting diode display according
to an exemplary embodiment of the present disclosure will
now be described in detail with reference to the accompa-
nying drawings.

[0028] FIG. 1 is a schematic layout view illustrating an
organic light emitting diode display according to an exem-
plary embodiment of the present disclosure. FIG. 2 is a
cross-sectional view taken along the line II-II of FIG. 1.

[0029] As shown in FIG. 1, the organic light emitting
diode display according to an exemplary embodiment of the
present disclosure includes a substrate 10 having a pixel area
PA and a transmissive area TA. Pixels PX are disposed in the
pixel area PA of the substrate 10 for displaying images. A
plurality of transmitting windows 20 is disposed in the
transmissive area TA and the transmitting windows 20 are
separated from the pixels PX in a first direction X. The
transmitting windows 20 transmit light therethrough.

[0030] The substrate 10 may be an insulating substrate
formed of glass, quartz, ceramic, plastic, or the like, or may
be a metal substrate formed of stainless steel or the like.

[0031] The pixels PX may include a first pixel PX1, a
second pixel PX2, and a third pixel PX3. The first pixel PX1,
the second pixel PX2, and the third pixel PX3 each emit light
so that various colors may be realized. Fach of the first pixel
PX1, the second pixel PX2, and the third pixel PX3 may
include a transistor TR and capacitor Cst for turning the
corresponding pixel on or off. The capacitor Cst may be
connected to the transistor TR, but the present invention is
not limited thereto.

[0032] The first pixel PX1, the second pixel PX2, and the
third pixel PX3 may display different colors from each other.
For example, the first pixel PX1 may display a blue color,
the second pixel PX2 may display a green color, and a third
pixel PX3 may display a red color. However, the present
invention is not limited thereto. The first pixel PX1, the
second pixel PX2, and the third pixel PX3 may display
various different colors. The pixels PX may further include
an additional pixel (e.g. a pixel PX4) for displaying another
color in addition to the first pixel PX1, the second pixel PX2,
and the third pixel PX3. The additional pixel may display a
white color. Alternatively, the pixels PX1 through PX4 may
be used to display blue, yellow, cyan and magenta.

[0033] The first pixel PX1, the second pixel PX2, and the
third pixel PX3 may have different sizes. In FIG. 1, it is
illustrated that the first pixel PX1 has a largest size, and the
third pixel PX3 has a smallest size, but the present invention
is not limited thereto. The sizes of the first pixel PX1, the
second pixel PX2, and the third pixel PX3 may be variously
adjusted. Alternatively, the first pixel PX1, the second pixel
PX2, and the third pixel PX3 may have substantially the
same sizes.

[0034] The transmitting windows 20 minimize a loss of
transmittance, and transmit external light therethrough. In
FIG. 1, each of the transmitting windows 20 is illustrated to
have a planar quadrangular shape, but the present invention
is not limited thereto. For example, a planar shape of each
of the transmitting windows 20 may be polygonal such as a
triangle, a pentagon, a hexagon, or a heptagon. Each of the
transmitting windows may alternatively have a curved shape
such as that of an octagon, a circle, an ellipse, a closed loop,
or an open loop.
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[0035] According to an exemplary embodiment of the
present invention, the organic light emitting diode display
may use the transmitting windows 20 to serve as a trans-
parent organic light emitting diode display.

[0036] In FIG. 1, it is illustrated that one transmitting
window 20 is disposed close to the first pixel PX1, the
second pixel PX2, and the third pixel PX3. However, the
present invention is not limited thereto. Three divided trans-
mitting windows 20 may be respectively disposed close to
the first pixel PX1, the second pixel PX2, and the third pixel
PX3. Alternatively, one transmitting window 20 may be
disposed close to all three of the pixels.

[0037] Hereinafter, detailed structures of the pixels and the
transmitting windows will be described with reference to
FIG. 2.

[0038] As shown in FIG. 2, each of the pixels PX includes
a transistor TR including a plurality of electrode members
125, 130, 155, 76, and 77 disposed on the substrate 10 in
various different layers. A plurality of insulating layers IL is
disposed on the substrate 10 in various different layers to
insulate the electrode members 125, 130, 155, 76, and 77
from each other. A capacitor Cst is connected to the tran-
sistor TR, and an organic light emitting diode OLED is also
connected to the transistor TR.

[0039] The electrode members 125, 130, 155, 76, and 77
include a light-blocking electrode 125 disposed on the
substrate 10, a semiconductor member 130 disposed to
overlap the light-blocking electrode 125, a gate electrode
155 disposed to overlap the semiconductor member 130, and
a source electrode 76 and a drain electrode 77 disposed to
face each other based on the gate electrode 155. The
light-blocking electrode 125 can prevent the semiconductor
member 130 from deteriorating and can minimize a current
leakage of the transistor TR by blocking external light
traveling toward the semiconductor member 130. The light-
blocking electrode 125 is connected to the gate electrode
155, but the present invention is not limited thereto.
[0040] In exemplary embodiments of the present inven-
tion, the light-blocking electrode 125 may be included
among the electrode members 125, 130, 155, 76, and 77, but
the present invention is not limited thereto. For example, the
light-blocking electrode 125 might not be included among
the electrode members 130, 155, 76, and 77.

[0041] The semiconductor member 130 includes a channel
131 overlapped with the gate electrode 155, and a source
region 136 and a drain region 137 disposed at opposite sides
of the channel 131. According to some exemplary embodi-
ments of the present invention, the source region 136 and the
drain region 137 may switch places with each other.
[0042] The insulating layers IL include a first insulating
layer 120 disposed to cover the light-blocking electrode 125,
a second insulating layer 141 disposed to cover the semi-
conductor member 130, a third insulating layer 142 disposed
to cover the gate electrode 155, and a fourth insulating layer
180 disposed to cover the source electrode 76 and the drain
electrode 77. The insulating layers IL are disposed in dif-
ferent layers on the substrate 10 to insulate the light-
blocking electrode 125 from each of the electrode members
130, 155, 76, and 77.

[0043] The insulating layers I, may have at least one
opening or groove, and the opening and the groove consti-
tute the transmitting window 20. As a result, the transmitting
window 20 includes at least one of the insulating layers 1L
and at least one of the opening and the groove.
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[0044] Each of the first insulating layer 120, the second
insulating layer 141, and the third insulating layer 142 may
include an oxide and/or a nitride, e.g., a silicon nitride
(SiNx) and/or a silicon oxide (8i0,). The fourth insulating
layer 180 may include a stacked layer of an organic material
such as a polyacryl-based resin or a polyimide-based resin,
or an organic material and an inorganic material.

[0045] The capacitor Cst is connected to the transistor TR.
The capacitor Cst may be electrically connected to a power
supply line PL to which power is applied. The power supply
line PL may be a driving voltage line 172 (see FIG. 4) for
transferring a driving voltage ELVDD, but the present
invention is not limited thereto.

[0046] The capacitor Cst includes a first capacitor elec-
trode CE1 and a second capacitor electrode CE2.

[0047] The first capacitor electrode CE1 is disposed on the
substrate at a same layer as that of the light-blocking
electrode 125. The first capacitor electrode CE1 is connected
to the power supply line PL through a connector CN.

[0048] The power supply line PL is included in the organic
light emitting diode display, and is disposed at a same layer
as that of the source electrode 76. The power supply line PL
contacts the first capacitor electrode CE1 through the insu-
lating layers IL.

[0049] The connector CN is included in the organic light
emitting diode display, and is disposed at a same layer as that
of the gate electrode 155. The power supply line PL and the
first capacitor electrode CE are connected to each other by
the connector CN.

[0050] The second capacitor electrode CE2 is disposed at
a same layer as that of the gate electrode 155. The second
capacitor electrode CE2 is connected to the gate electrode
155 of the transistor TR, but the present invention is not
limited thereto. For example, the second capacitor electrode
CE2 may be disposed at a same layer as that of one of the
other electrode members 130, 155, 76, and 77.

[0051] Among the insulating layers IL, the first insulating
layer 120 disposed between the first capacitor electrode CE1
and the second capacitor electrode CE2 is thinner than the
second insulating layer 141 and the third insulating layer
142. The first insulating layer 120 is an insulating layer that
contacts the light-blocking electrode 125.

[0052] Accordingly, capacitance of the capacitor Cst is
increased by reducing a distance between the first capacitor
electrode CE1 and the second capacitor electrode CE2
which are overlapped with each other, interposing the first
insulating layer 120 and second insulating layer 141 thet-
ebetween.

[0053] A pixel electrode 191, serving as a first electrode,
is disposed on the fourth insulating layer 180. The drain
electrode 77 is connected to the pixel electrode 191 through
a contact hole 81 formed in the fourth insulating layer 180.
A pixel definition layer (PDL) 350 is disposed on edges of
the fourth insulating layer 180 and the pixel electrode 191 to
cover the edges. The pixel definition layer 350 has a pixel
opening 351 that is overlapped with the pixel electrode 191.
An organic emission layer 370 is disposed on the pixel
electrode 191, and a common electrode 270, serving as a
second electrode, is disposed on the organic emission layer
370. The pixel electrode 191, the organic emission layer 370,
and the common electrode 270 constitute the organic light
emitting diode OLED.
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[0054] An encapsulation part may be disposed on the
organic light emitting diode OLED, and the encapsulation
part may be formed as an encapsulation thin film or an
encapsulation substrate.

[0055] According to an exemplary embodiment of the
present invention, in the organic light emitting diode display
including the transmitting windows 20, although external
light is radiated to the semiconductor member 130 of the
transistor TR through the transmitting windows 20, the
light-blocking electrode 125 blocks the external light from
reaching the semiconductor member 130, which suppresses
deterioration of the semiconductor member 130 and mini-
mizes a current leakage of the transistor TR.

[0056] In addition, in the organic light emitting diode
display according to an exemplary embodiment of the
present invention, the first capacitor electrode CE1 of the
capacitor Cst is disposed at a same layer as that of the
light-blocking electrode 125, and the second capacitor elec-
trode CE2 is disposed at a same layer as that of one of the
electrode members 130, 155, 76, and 77. Accordingly, it is
not necessary to form the capacitor Cst by using an addi-
tional process. As a result, the number of masks used in the
manufacturing process can be reduced.

[0057] It may therefore be possible to provide an organic
light emitting diode display that is capable of minimizing a
current leakage and the number of masks used in the
manufacturing process thereof.

[0058] Hereinafter, a detailed structure of the organic light
emitting diode display illustrated in FIG. 1 and FIG. 2 will
be described with reference to FIG. 3 and FIG. 4.

[0059] FIG. 3 is a top plan view illustrating the organic
light emitting diode display of FIG. 1. FIG. 4 is an equiva-
lent circuit diagram illustrating a pixel of the organic light
emitting diode display of FIG. 1.

[0060] As shown in FIG. 3, the organic light emitting
diode display, according to an exemplary embodiment of the
present invention, includes a display panel 1 for displaying
an image, a scan driver 2, a data driver 3, and a timing
controller 4. The display panel 1 includes a plurality of
signal lines 151, 152, 153, 158, 171, 172, and 132, and pixels
PX disposed substantially in a matrix form are connected to
the signal lines 151, 152, 153, 158, 171, 172, and 132.
[0061] As shown in FIG. 4, the pixels PX include a
plurality of transistors T1, T2, T3, T4, 15, T6, and T7
connected to the signal lines 151, 152, 153, 158, 171, 172,
and 132, a capacitor Cst, and an organic light emitting diode
OLED.

[0062] The transistors T1, T2, T3, T4, T5, T6, and T7
include a first transistor T1, a second transistor T2, a third
transistor T3, a fourth transistor T4, a fifth transistor T5, a
sixth transistor T6, and a seventh transistor T7. The first
transistor T1, the second transistor T2, and the third tran-
sistor T3 may respectively serve as a driving transistor, a
switching transistor, and a compensation transistor. The
fourth transistor T4, the fifth transistor T5, the sixth tran-
sistor T6, and the seventh transistor T7 may respectively
serve as an initialization transistor, an operation control
transistor, a light emission control transistor, and a bypass
transistor.

[0063] The signal lines 151, 152, 153, 158, 171, 172, and
132 may include a scan line 151, a previous scan line 152,
a light-emitting control line 153, a bypass control line 158,
a data line 171, the driving voltage line 172, and an
initialization voltage line 132.
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[0064] The scan line 151 may transfer a scan signal Sn, the
previous scan line 152 transfers a previous scan signal Sn-1
to the initialization transistor T4, the light-emitting control
line 153 transfers a light-emitting control signal EM to the
operation control transistor T5 and the light emission control
transistor T6, and the bypass control line 158 is connected to
the previous scan line 152 to transfer the previous scan
signal Sn-1 to the bypass transistor T7.

[0065] The data line 171 crosses the scan line 151 to
transfer a data signal Dm. The driving voltage line 172 is
disposed substantially in parallel with the data line 171 to
transfer a driving voltage ELVDD. The initialization voltage
line 132 transfers an initialization voltage Vint for initializ-
ing the driving transistor T1.

[0066] Each of the scan line 151, the previous scan line
152, the light-emitting control line 153, the bypass control
line 158, the data line 171, the driving voltage line 172, and
the initialization voltage line 132 is connected to one cor-
responding pixel PX.

[0067] A gate electrode G1 of the driving transistor T1 is
connected to the second capacitor electrode CE2 of the
capacitor Cst. A source electrode S1 of the driving transistor
T1 is connected to the driving voltage line 172 via the
operation control transistor T5. A drain electrode D1 of the
driving transistor T1 is electrically connected to an anode of
the organic light emitting diode OLED via the light emission
control transistor T6. The driving transistor T1 supplies a
driving current Id to the organic light emitting diode OLED
by receiving the data signal Dm according to a switching
operation of the switching transistor T2

[0068] A gate electrode G2 of the switching transistor T2
is connected to the scan line 151. A source electrode S2 of
the switching transistor T2 is connected to the data line 171.
A drain electrode D2 of the switching transistor T2 is
connected to the source electrode S1 of the driving transistor
T1 and with the driving voltage line 172 via the operation
control transistor T5. The switching transistor T2 is turned
on according to a scan signal Sn transferred through the scan
line 151. The switching transistor T2 performs a switching
operation for transferring the data signal Dm to the source
electrode S1 of the driving transistor T1.

[0069] A gate electrode G3 of the compensation transistor
T3 is connected to the scan line 151. A source electrode S3
of the compensation transistor T3 is connected to the drain
electrode D1 of the driving transistor T1 and with the anode
of the organic light emitting diode OLED via the light
emission control transistor T6. A drain electrode D3 of the
compensation transistor T3 is connected to a drain electrode
D4 of the initialization transistor T4, the second capacitor
electrode CE2 of the capacitor Cst, and the gate electrode G1
of the driving transistor T1. The compensation transistor T3
is turned on according to the scan signal Sn transferred
through the scan line 151 so as to diode-connect the driving
transistor T1 by connecting the gate electrode G1 and the
drain electrode D1 of the driving transistor T1 with each
other.

[0070] A gate electrode G4 of the initialization transistor
T4 is connected to the previous scan line 152. A source
electrode S4 of the initialization transistor T4 is connected
to the initialization voltage line 132. The drain electrode D4
of the initialization transistor T4 is connected to the second
capacitor electrode CE2 of the capacitor Cst and the gate
electrode G1 of the driving transistor T1. The initialization
transistor T4 is turned on according to the previous scan
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signal Sn-1 transferred through the previous scan line 152
to perform an initializing operation for initializing a gate
voltage Vg of the gate electrode G1 of the driving transistor
T1 by transferring an initialization voltage Vint of the gate
electrode G1 of the driving transistor T1.

[0071] Each of the compensation transistor T3 and the
initialization transistor T4 is configured to have a dual-gate
structure so as to block a current leakage.

[0072] In this case, a light-blocking electrode G11 con-
nected to the gate electrode G1 of the driving transistor T1
minimizes a current leakage of the driving transistor T1
caused by external light. Further, a light-blocking electrode
G21 connected to the gate electrode G2 of the switching
transistor T2 minimizes a current leakage of the switching
transistor T2 caused by external light. A light-blocking
electrode G31 connected to the gate electrode G3 of the
compensation transistor T3 minimizes a current leakage of
the compensation transistor T3 caused by external light, and
a light-blocking electrode G41 connected to the gate elec-
trode G4 of the initialization transistor T4 minimizes a
current leakage of the initialization transistor T4 caused by
external light.

[0073] A gate electrode G5 of the operation control tran-
sistor TS is connected to the light-emitting control line 153,
a source electrode S5 of the operation control transistor T5
is connected to the driving voltage line 172, and a drain
electrode D5 of the operation control transistor T5 is con-
nected to the source electrode S1 of the driving transistor T1
and the drain electrode D2 of the switching transistor T2.
[0074] A gate electrode G6 of the light emission control
transistor T6 is connected to the light-emitting control line
153. A source electrode S6 of the light emission control
transistor T6 is connected 1o the drain electrode D1 of the
driving transistor T1 and the source electrode S3 of the
compensation transistor T3. A drain electrode D6 of the light
emission control transistor T6 is electrically connected to the
anode of the organic light emitting diode OLED. The
operation control transistor T5 and the light emission control
transistor T6 are simultaneously turned on according to the
light-emitting control signal EM transferred through the
light-emitting control line 153 to compensate the driving
voltage ELVDD through the diode-connected driving tran-
sistor T1 and to transfer it to the organic light emitting diode
OLED.

[0075] A gate electrode G7 of the bypass transistor T7 is
connected to the bypass control line 158. A source electrode
S7 of the bypass transistor T7 is connected to the drain
electrode D6 of the light emission control transistor T6 and
the anode of the organic light emitting diode OLED. A drain
electrode D7 of the bypass transistor T7 is connected to the
initialization voltage line 132 and the source electrode S4 of
the initialization transistor T4. Accordingly, in the case of
displaying a black image, a light-emitting current I ,_, of'the
organic light emitting diode OLED is reduced by a current
amount of the bypass current Ibp passing through the bypass
transistor T7 from the driving current Id. The light-emitting
current I ,,, has a minimum current amount which is a
minimum level capable of displaying the black image.
Accordingly, it is possible to realize a precise black lumi-
nance image by using the bypass transistor 17, thereby
increasing a contrast ratio.

[0076] In this case, a light-blocking electrode G51 con-
nected to the gate electrode G5 of the operation control
transistor T5 minimizes a current leakage of the operation
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control transistor T5 caused by external light. Further, a
light-blocking electrode G61 connected to the gate electrode
G6 of the light emission control transistor T6 minimizes a
current leakage of the light emission control transistor T6
caused by external light. A light-blocking electrode G71
connected to the gate electrode G7 of the bypass transistor
T7 minimizes a current leakage of the bypass transistor T7
caused by external light.

[0077] The first capacitor electrode CE1 of the capacitor
Cst is connected to the driving voltage line 172, and a
cathode of the organic light emitting diode OLED is con-
nected to a common voltage line 741 for transferring a
common voltage ELVSS.

[0078] The scan driver 2 transfers the scan signal Sn to the
scan line 151. The data driver 3 transfers the data signal Dm
to the data line 171. The timing controller 4 generates a scan
control signal, a data control signal, an RGB signal, and the
like by receiving various control signals and image signals
from an external system. The timing controller 4 transfers
these signals to the scan driver 2 and the data driver 3.
[0079] The structure including seven transistors and one
capacitor is illustrated in FIG. 3 and FIG. 4, but the present
invention is not limited thereto. For example, the numbers of
the transistors and the capacitors may be variously adjusted.
[0080] Hereinafter, a detailed structure of the organic light
emitting diode display shown in F1G. 1, FIG. 2, FIG. 3, and
FIG. 4 will be described with reference to FIG. 5, FIG. 6,
FIG. 7, and FIG. 8.

[0081] FIG. 5 is a detailed layout view illustrating an
organic light emitting diode display according to an exem-
plary embodiment of the present invention.

[0082] As shown in FIG. 5, the organic light emitting
diode display includes pixels PX and transmitting windows
20 disposed adjacently thereto.

[0083] The pixels PX include a blue pixel PXb, a green
pixel PXg, and a red pixel PXr which are sequentially
disposed in a second direction Y.

[0084] The scan line 151, the previous scan line 152, and
the light-emitting control line 153 are extended in a first
direction X and respectively apply the scan signal Sn, the
previous scan signal Sn-1, and the light-emitting control
signal EM. The scan line 151, the previous scan line 152,
and the light-emitting control line 153 are disposed above
and below the transmitting window 20 and the pixels PX.
The light-emitting control line 153 includes the bypass
control line 158 which is extended in the second direction Y
into the pixels PX.

[0085] The dataline 171, which applies the data signal Dm
to the pixels PX, is disposed to cross the scan line 151, the
previous scan line 152, and the light-emitting control line
153.

[0086] The dataline 171 includes a first data line 171R for
applying the data signal Dm to the red pixel PXr, a second
data line 171G for applying the data signal Dm to the green
pixel PXg, and a third data line 171B for applying the data
signal Dm to the blue pixel PXb.

[0087] The driving voltage line 172, for applving the
driving voltage ELVDD to the pixels PX, is extended in the
second direction Y that is parallel with the data line 171.
[0088] The initialization voltage line 132 for applying the
initialization voltage Vint to the pixels PX includes a first
initialization voltage line 132a and a third initialization
voltage line 132¢ disposed in parallel with the data line 171.
A second initialization voltage line 13254 is disposed in
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parallel with the scan line 151. The first initialization voltage
line 1324 and the second initialization voltage line 1325 are
connected to each other through a contact hole. The third
initialization voltage line 132¢ and the second initialization
voltage line 1324 are connected to each other through a
contact hole.

[0089] FIG. 6 is an enlarged layout view of a region A of
FIG. 5, illustrating a driving transistor, a switching transis-
tor, a compensation transistor, an initialization transistor,
and a capacitor. F1G. 7 is an enlarged layout view of a region
A of FIG. 5, illustrating an operation control transistor, a
light emission control transistor, and a bypass transistor.
FIG. 8 is a cross-sectional view taken along the line VIII-
VIII of FIG. 6.

[0090] As shown in FIG. 6, FIG. 7 and FIG. 8, each of the
blue pixel PXb, the green pixel PXg, and the red pixel PXr,
included in the pixels PX, includes a driving transistor T1,
a switching transistor T2, a compensation transistor T3, an
initialization transistor T4, an operation control transistor
T5, a light emission control transistor T6, a bypass transistor
T7, a capacitor Cst, a plurality of insulating layers IL, and
an organic light emitting diode OLED, which are disposed
on the substrate 10.

[0091] The driving transistor T1 includes a driving light-
blocking electrode 1254, a driving channel 131a, a driving
gate electrode 1554, a driving source electrode 1364, and a
driving drain electrode 137a.

[0092] The driving light-blocking electrode 1254 and the
driving gate electrode 155a are overlapped with the driving
channel 131a. The driving source electrode 136a and the
driving drain electrode 137a are respectively adjacently
disposed at opposite sides of the driving channel 131a. The
driving light-blocking electrode 125a¢ and the driving gate
electrode 1554 are connected to each other through a contact
hole. The driving gate electrode 155a is connected to a
driving connecting member 174 through a contact hole. The
driving light-blocking electrode 1254 is disposed below the
driving channel 131a to block introduction of external light
into the driving channel 131a. Accordingly, a current leak-
age caused by external light can be minimized.

[0093] The switching transistor T2 includes a switching
light-blocking electrode 1255, a switching channel 1315, a
switching gate electrode 1554, a switching source electrode
1365, and a switching drain electrode 1375. The switching
light-blocking electrode 1255 and the switching gate elec-
trode 1556 are overlapped with the switching channel 13154.
The switching gate electrode 1555, which is a part of the
scan line 151, is overlapped with the switching channel
1315. The switching source electrode 1365 and the switch-
ing drain electrode 137b are respectively adjacently dis-
posed at opposite sides of the switching channel 1315. The
switching source electrode 1364 is connected to the data line
171 through a contact hole. The switching light-blocking
electrode 12556 is disposed below the switching channel
1315 to block introduction of external light into the switch-
ing channel 1315. Accordingly, a current leakage caused by
external light can be minimized.

[0094] The compensation transistor T3 includes a com-
pensation light-blocking electrode 125¢, a compensation
channel 131¢, a compensation gate electrode 155¢, a com-
pensation source electrode 136¢, and a compensation drain
electrode 137¢. The compensation gate electrode 155¢,
which is a part of the scan line 151, includes two gate
electrodes for preventing a current leakage. The two gate
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electrodes are overlapped with the compensation channel
131c. The compensation source electrode 136¢ and the
compensation drain electrode 137¢ are respectively adja-
cently disposed at opposite sides of the compensation chan-
nel 131¢. The compensation light-blocking electrode 125¢
and the compensation gate electrode 155¢ are connected to
each other through a contact hole. The compensation drain
electrode 137¢ is connected to the driving connecting mem-
ber 174 through a contact hole. The compensation light-
blocking electrode 125¢ is disposed below the compensation
channel 131¢ to block introduction of external light into the
compensation channel 131¢. Accordingly, a current leakage
caused by external light can be minimized.

[0095] The initialization transistor T4 includes an initial-
ization light-blocking electrode 1254, an initialization chan-
nel 1314, an initialization gate electrode 1554, an initializa-
tion source electrode 1364, and an initialization drain
electrode 137d. The initialization gate electrode 1554, which
is a part of the previous scan line 152, includes two
initialization channels for preventing a current leakage. The
two initialization channels are overlapped with the initial-
ization channel 131d. The initialization source electrode
1364 and the initialization drain electrode 1374 are respec-
tively adjacently disposed at opposite ends of the initializa-
tion channel 131d. The initialization light-blocking elec-
trode 1254 and the initialization gate electrode 155d are
connected to each other through a contact hole. The initial-
ization light-blocking electrode 1254 is disposed below the
initialization channel 1314 to block introduction of external
light into the initialization channel 131d. Accordingly, a
current leakage caused by external light can be minimized.

[0096] The operation control transistor T5 includes an
operation control light-blocking electrode 125e, an opera-
tion control channel 131e, an operation control gate elec-
trode 155¢, an operation control source electrode 136e, and
an operation control drain electrode 137e. The operation
control gate electrode 155¢, which is a part of the light-
emitting control line 153, is overlapped with the operation
control channel 131e. The operation control source electrode
136e and the operation control drain electrode 137e are
respectively adjacently disposed at opposite ends of the
operation control channel 131e. The operation control
source electrode 136e is connected to the driving voltage
line 172 through a contact hole. The operation control
light-blocking electrode 125¢ and the operation control gate
electrode 155e are connected to each other through a contact
hole. The operation control light-blocking electrode 125¢ is
disposed below the operation control channel 131e to block
introduction of external light into the operation control
channel 131e. Accordingly, a current leakage caused by
external light can be minimized.

[0097] The light emission control transistor T6 includes a
light emitting control light-blocking electrode 125f; a light
emitting control channel 131/, a light emitting control gate
electrode 155/, a light emitting control source electrode
1367, and a light emitting control drain electrode 137f. The
light emitting control gate electrode 155/, which is a part of
the light-emitting control line 153, is overlapped with the
light emitting control channel 131/ The light emitting
control source electrode 136/ and the light emitting control
drain electrode 137/ are respectively adjacently disposed at
opposite ends of the light emitting control channel 131f. The
light emitting control drain electrode 137f'is connected to a
pixel connecting member 179 through a contact hole. The

Mar. 8, 2018

light emitting control light-blocking electrode 125/ and the
light emitting control gate electrode 155/ are connected to
each other through a contact hole. The light emitting control
light-blocking electrode 125/ is disposed below the light
emitting control channel 131/'to block introduction of exter-
nal light into the light emitting control channel 131f. Accord-
ingly, a current leakage caused by external light can be
minimized.

[0098] The bypass transistor T7 includes a bypass light-
blocking electrode 125¢g, a bypass channel 131g, a bypass
gate electrode 155g, a bypass source electrode 136g, and a
bypass drain electrode 137g. The bypass gate electrode
155g, which is a part of the previous scan line 152, is
overlapped with the bypass channel 131g. The bypass source
electrode 136g and the bypass drain electrode 137g are
respectively adjacently disposed at opposite ends of the
bypass channel 131g. The bypass source electrode 136g is
directly connected to the light emitting control drain elec-
trode 137/. The bypass light-blocking electrode 125¢g and the
bypass gate electrode 155¢ are connected to each other
through a contact hole. The bypass light-blocking electrode
125¢g is disposed below the bypass channel 131g to block
introduction of external light into the bypass channel 131g.
Accordingly, a current leakage caused by external light can
be minimized.

[0099] Each of the driving channel 131a, the switching
channel 1315, the compensation channel 131¢, the initial-
ization channel 1314, the operation control channel 131e,
the light emitting control channel 131f; and the bypass
channel 131g may include a polysilicon or oxide semicon-
ductor material. The oxide semiconductor material may
include an oxide of a metal such as zinc (Zn), indium (In),
gallium (Ga), tin (Sn), or titanium (Ti), or a combination of
the metal such as zinc (Zn), indium (In), gallium (Ga), tin
(Sn), or titanium (Ti) and an oxide thereof. The oxide may
include at least one of a zinc oxide (ZnQ), a zinc-tin oxide
(ZTO), a zinc-indium oxide (ZIO), an indium oxide (InO),
a titanium oxide (TiO), an indium-gallium-zinc oxide
(IGZ0), or an indium-zinc-tin oxide (IZTO).

[0100] The capacitor Cst includes a first capacitor elec-
trode CE1 and a second capacitor electrode CE2 disposed
while interposing the first insulating layer 120 and the
second insulating layer 141 therebetween.

[0101] The first capacitor electrode CE1 is disposed at a
same layer as that of the driving light-blocking electrode
125q and is separated from the driving light-blocking elec-
trode 125a. The first capacitor electrode CE1 is connected to
the driving voltage line 172 through a contact hole. The first
capacitor electrode CE1 is extended in a second direction Y.
The first capacitor electrode CE1 is extended in the second
direction Y along an extending direction of the driving
voltage line 172. The first capacitor electrode CE1 is over-
lapped with the driving voltage line 172.

[0102] The second capacitor electrode CE2 is disposed at
a same layer as that of the driving gate electrode 1554 and
is connected to the driving gate electrode 1554. The second
capacitor electrode CE2 is extended from the driving gate
electrode 1554 to overlap the first capacitor electrode CE1.
The second capacitor electrode CE2 is integrally formed
with the driving gate electrode 155a. The second capacitor
electrode CE2 is connected to the driving gate electrode
155a. The second capacitor electrode CE2 is connected to
the driving connecting member 174 through a contact hole.
The second capacitor electrode CE2 is connected to the
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compensation transistor T3 and the initialization transistor
T4 through the driving connecting member 174.

[0103] The driving connecting member 174 is disposed at
a same layer as that of the data line 171. The driving
connecting member 174 is connected to the compensation
drain electrode 137¢ of the compensation transistor T3 and
the initialization drain electrode 1374 of the initialization
transistor T4 through contact holes. Accordingly, the driving
connecting member 174 is connected to the driving gate
electrode 1554 through the second capacitor electrode CE2.
The driving connecting member 174 connects the driving
gate electrode 155q with the compensation drain electrode
137¢ of the compensation transistor T3. The driving con-
necting member 174 connects the driving gate electrode
155a with the initialization drain electrode 137d of the
initialization transistor T4.

[0104] Accordingly, the capacitor Cst stores a storage
capacitance corresponding to a difference between the driv-
ing voltage ELVDD transferred to the first capacitor elec-
trode CE1 through the driving voltage line 172 and the
driving gate voltage Vg of the driving gate electrode 155a.
[0105] The first insulating layer 120 and the second insu-
lating layer 141 serve as a dielectric material. The storage
capacitance is determined according to the charge accumu-
lated in the capacitor Cst and a voltage between the first
capacitor electrode CE1 and the second capacitor electrode
CE2.

[0106] The insulating layers IL includes a first insulating
layer 120 for covering the driving light-blocking electrode
1254, a second insulating layer 141 for covering the driving
channel 131a, a third insulating layer 142 for covering the
driving gate electrode 1554, and a fourth insulating layer
180 for covering the driving voltage line 172.

[0107] Each of the first insulating layer 120, the second
insulating layer 141, and the third insulating layer 142 may
include an oxide and/or a nitride, such as a silicon nitride
(SiNx) or a silicon oxide (SiO,). The fourth insulating layer
180 may include a stacked layer of organic materials such as
a polyacryl-based resin and a polyimide-based resin, or a
stacked layer of organic materials and inorganic materials.
[0108] The organic light emitting diode OLED includes a
pixel electrode 191, an organic emission layer 370, and a
common electrode 270.

[0109] The pixel electrode 191 may be disposed on the
fourth insulating layer 180. The pixel connecting member
179 is connected to the pixel electrode 191 through a contact
hole of the fourth insulating layer 180.

[0110] A pixel definition layer 350 is disposed on edges of
the fourth insulating layer 180 and the pixel electrode 191 to
cover the edges. The pixel definition layer 350 has a pixel
opening 351 that is overlapped with the pixel electrode 191.
The pixel definition layer 350 may include an organic
material such as a polyacryl-based resin, a polyimide-based
resin, or a silica-based inorganic material.

[0111] The organic emission layer 370 is disposed on the
pixel electrode 191. The common electrode 270 serves as the
second electrode and is disposed on the organic emission
layer 370. The common electrode 270 may be disposed on
the pixel definition layer 350 and may be formed throughout
the pixels PX. The pixel electrode 191, the organic emission
layer 370, and the common electrode 270 constitute the
organic light emitting diode OLED.

[0112] Herein, the pixel electrode 191 is both an anode and
a hole injection electrode. The common electrode 270 is
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both a cathode and an electron injection electrode. However,
the present exemplary embodiment is not limited thereto,
and the pixel electrode 191 may be the cathode while the
common electrode 270 may be the anode.

[0113] An encapsulation part may be disposed on the
organic light emitting diode OLED, and the encapsulation
part may be formed as an encapsulation thin film or an
encapsulation substrate.

[0114] Hereinafter, an organic light emitting diode display
according to an exemplary embodiment of the present
invention will be described with reference to FIG. 9. The
description will focus on those parts that are different from
those of the organic light emitting diode display described
above with reference to FIG. 2.

[0115] FIG. 9 is a cross-sectional view illustrating an
organic light emitting diode according to an exemplary
embodiment of the present invention.

[0116] Referring to FIG. 9, each pixel PX of the organic
light emitting diode display includes a transistor TR con-
figured to include a plurality of electrode members 125, 130,
155, 76, and 77 disposed at different layers on the substrate
10, a plurality of insulating layers IL disposed at different
layers on the substrate 10 to insulate the electrode members
125, 130, 155, 76, and 77 from each other, a capacitor Cst
connected to the transistor TR, an organic light emitting
diode OLED connected to the transistor TR, and a buffer
layer 110.

[0117] The buffer layer 110 is disposed between the sub-
strate 10 and the light-blocking electrode 125. The buffer
layer 110 has a thickness that is larger than that of each of
the plurality of insulating layers IL. The buffer layer 110
may include an oxide and/or a nitride, such as a silicon
nitride (SiNx) or a silicon oxide (SiO,). The buffer layer 110
may include a stacked layer of organic materials such as a
polyacryl-based resin and a polyimide-based resin, or a
stacked layer of organic materials and inorganic materials.
[0118] As such, it is possible to suppress an uneven
portion from being formed in the first capacitor electrode
CEl or contamination of the first capacitor electrode CE1L
which is disposed at a same layer as the light-blocking
electrode 125, by disposing the substrate 10 and the light-
blocking electrode 125. Accordingly, the organic light emit-
ting diode display including the capacitor Cst having
increased reliability is provided.

[0119] Hereinafter, an organic light emitting diode display
according to an exemplary embodiment of the present
invention will be described with reference to FIG. 10. The
description will focus on those parts that are different from
those of the organic light emitting diode display described
with reference to FIG. 2.

[0120] FIG. 10 is a cross-sectional view illustrating an
organic light emitting diode according to an exemplary
embodiment of the present invention.

[0121] Referring to FIG. 10, the power supply line PL of
the organic light emitting diode display is disposed at a same
layer as the source electrode 76. The power supply line PL
directly contacts the first capacitor electrode CE1 through
the insulating layers IL. For example, the power supply line
PL directly contacts the first capacitor electrode CEl
through the insulating layers IL without using a connector.
[0122] As such, a process of forming a contact hole for a
connector may be omitted by allowing the power supply line
PL disposed at a same layer as the source electrode 76 to
directly contact the first capacitor electrode CE1 disposed at
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a same layer as the light-blocking electrode 125 through the
insulating layers IL without using the connector disposed at
a same layer as the gate electrode 155.

[0123] As a result, the organic light emitting diode display
that is capable of reducing the number of masks used in the
manufacturing process is provided.

[0124] Hereinafter, an organic light emitting diode display
according to an exemplary embodiment of the present
invention will be described with reference to FIG. 11. The
description will focus on those parts that are different from
those of the organic light emitting diode display described
with reference to FIG. 2.

[0125] FIG. 11 is a cross-sectional view illustrating an
organic light emitting diode according to an exemplary
embodiment of the present invention.

[0126] Referring to FIG. 11, each pixel PX of the organic
light emitting diode display includes a transistor TR con-
figured to include a plurality of electrode members 125, 130,
155, 76, and 77 disposed at different layers on the substrate
10. A plurality of insulating layers IL is disposed at different
layers on the substrate 10 to insulate the electrode members
125, 130, 155, 76, and 77 from each other. A capacitor Cst
is connected to the transistor TR. An organic light emitting
diode OLED is connected to the transistor TR.

[0127] The capacitor Cst includes a first capacitor elec-
trode CFE1, a second capacitor electrode CE2, and a third
capacitor electrode CE3.

[0128] The third capacitor electrode CE3 is overlapped
with the second capacitor electrode CE2, and is disposed at
a same layer as the source electrode 76, which is another of
the electrode members 130, 155, 76, and 77. The third
capacitor electrode CE3 may be connected to at least one of
the power supply line PL and the first capacitor electrode
CE1, but the present exemplary embodiment is not limited
thereto.

[0129] As such, capacitance of the capacitor Cst is
increased by forming the capacitor Cst as a parallel capacitor
including the first capacitor electrode CE1, the second
capacitor electrode CE2, and the third capacitor electrode
CE3.

[0130] Hereinafter, an organic light emitting diode display
according to an exemplary embodiment of the present
invention will be described with reference to FIG. 12. The
description will focus on those parts that are different from
those of the organic light emitting diode display described
with reference to FIG. 2.

[0131] FIG. 12 is a cross-sectional view illustrating an
organic light emitting diode according to an exemplary
embodiment of the present invention.

[0132] Referring to FIG. 12, each pixel PX of the organic
light emitting diode display includes a transistor TR con-
figured to include a plurality of electrode members 125, 130,
155, 76, and 77 disposed at different layers on the substrate
10. A plurality of insulating layers IL is disposed at different
layers on the substrate 10 to insulate the electrode members
125, 130, 155, 76, and 77 from each other. A capacitor Cst
is connected to the transistor TR, and an organic light
emitting diode OLED is connected to the transistor TR.
[0133] The capacitor Cst includes a first capacitor elec-
trode CE1, a second capacitor electrode CE2, and a third
capacitor electrode CEH3.

[0134] The third capacitor electrode CE3 is overlapped
with the second capacitor electrode CE2, and is disposed at
a same layer as the source electrode 76, which is another of
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the electrode members 130, 155, 76, and 77. The third
capacitor electrode CE3 may be connected to at least one of
the power supply line PL and the first capacitor electrode
CEl, but the present exemplary embodiment is not limited
thereto.

[0135] An overlapped area between the first capacitor
electrode CE1 and the second capacitor electrode CE2 is
smaller than an overlapped area between the second capaci-
tor electrode CE2 and the third capacitor electrode CE3.
[0136] As such, the capacitor Cst is formed as a parallel
capacitor including the first capacitor electrode CEl, the
second capacitor electrode CE2, and the third capacitor
electrode CE3. Accordingly, even when non-uniform
capacitance is stored in one capacitor of the parallel capaci-
tor, it is possible to minimize an effect applied to the second
capacitor electrode CE2 connected to the gate electrode 155,
since the overlapped area between the first capacitor elec-
trode CE1 and the second capacitor electrode CE2 is smaller
than the overlapped area between the second capacitor
electrode CE2 and the third capacitor electrode CE3.
[0137] Hereinafter, an organic light emitting diode display
according to an exemplary embodiment of the present
invention will be described with reference to FIG. 13 and
FIG. The description will focus on those parts that are
different from those of the organic light emitting diode
display described with reference to FIGS. 6, 7, and 8.
[0138] FIG. 13 is alayout view illustrating an organic light
emitting diode according to an exemplary embodiment of
the present invention. FIG. 14 is a cross-sectional view taken
along the line XIV-X1V of FIG. 13.

[0139] Referring to FIG. 13 and FIG. 14, each pixel PX
includes a driving transistor T1, a switching transistor T2, a
compensation transistor T3, an initialization transistor T4,
an operation control transistor T5, a light emission control
transistor T6, a bypass transistor T7, a capacitor Cst, a
plurality of insulating layers 1L, and an organic light emit-
ting diode OLED which are disposed on the substrate 10.
[0140] The capacitor Cst includes a first capacitor elec-
trode CE1 and a second capacitor electrode CE2 disposed to
interpose the first insulating layer 120 therebetween.
[0141] The second capacitor electrode CE2 is connected to
the driving gate electrode 1554, and is disposed at a same
layer as the driving channel 131a. The second capacitor
electrode CE2 is connected to the driving gate electrode
1554 through a contact hole, and is overlapped with the first
capacitor electrode CE1. The second capacitor electrode
CE2 is disposed at a different layer from that of the driving
gate electrode 1554. The second capacitor electrode CE2 is
connected to the driving gate electrode 1554 through the
contact hole. The second capacitor electrode CE2 is con-
nected to the driving connecting member 174. The second
capacitor electrode CE2 is connected to the compensation
transistor T3 and the initialization transistor T4 through the
driving connecting member 174.

[0142] The driving connecting member 174 is disposed at
a same layer as the data line 171. The driving connecting
member 174 is connected to a compensation drain electrode
137¢ of the compensation transistor T3 and an initialization
drain electrode 137d of the initialization transistor T4
through contact holes. Accordingly, the driving connecting
member 174 is connected to the driving gate electrode 1554
through the second capacitor electrode CE2 to connect the
driving gate electrode 1554 with the compensation drain
electrode 137¢ of the compensation transistor T3, and to
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connect the driving gate electrode 1554 with the initializa-
tion drain electrode 1374 of the initialization transistor T4.
[0143] Accordingly, the capacitor Cst stores storage
capacitance corresponding to a difference between the driv-
ing voltage ELVDD transferred to the first capacitor elec-
trode CE1 through the driving voltage line 172 and the
driving gate voltage Vg of the driving gate electrode 155a.
[0144] The first insulating layer 120 serves as a dielectric
material, and the storage capacitance is determined accord-
ing to the charge accumulated in the capacitor Cst and a
voltage between the first capacitor electrode CE1 and the
second capacitor electrode CE2.

[0145] As such, a distance between the first capacitor
electrode CE1 and the second capacitor electrode CE2 is
reduced by disposing the first insulating layer 120 between
the first capacitor electrode CE1 and the second capacitor
electrode CE2 of the capacitor Cst, thereby increasing
capacitance of the capacitor Cst.

[0146] Hereinafter, an organic light emitting diode display
according to an exemplary embodiment of the present
invention will be described with reference to FIG. 15. The
description will focus on those parts that are different from
those of the organic light emitting diode display described
with reference to FIG. 2.

[0147] FIG. 15 is a cross-sectional view illustrating an
organic light emitting diode according to an exemplary
embodiment of the present invention.

[0148] Referring to FIG. 15, each pixel PX of the organic
light emitting diode display includes a transistor TR con-
figured to include a plurality of electrode members 125, 130,
155, 76, and 77 disposed at different layers on the substrate
10. A plurality of insulating layers IL is disposed at different
layers on the substrate 10 to insulate the electrode members
125, 130, 155, 76, and 77 from each other. A capacitor Cst
is connected to the transistor TR. An organic light emitting
diode OLED is connected to the transistor TR.

[0149] The capacitor Cst includes a first capacitor elec-
trode CE1, a second capacitor electrode CE2, and a fourth
capacitor electrode CE4.

[0150] The second capacitor electrode CE2 is disposed at
a same layer as the semiconductor member 130 among the
electrode members 130, 155, 76, and 77. The second capaci-
tor electrode CE2 is connected to the gate electrode 155 of
the transistor TR through a contact hole.

[0151] A first insulating layer 120 is disposed between the
second capacitor electrode CE2 and the first capacitor elec-
trode CE1.

[0152] The fourth capacitor electrode CE4 is overlapped
with the second capacitor electrode CE2, and is disposed at
a same layer as the source electrode 76 which is another one
among the electrode members 130, 155, 76, and 77. The
fourth capacitor electrode CE4 may be connected to at least
one of the power supply line PL and the first capacitor
electrode CEL1, but the present exemplary embodiment is not
limited thereto.

[0153] An overlapped area between the first capacitor
electrode CE1 and the second capacitor electrode CE2 is
smaller than an overlapped area between the second capaci-
tor electrode CE2 and the fourth capacitor electrode CE4.
[0154] As such, the capacitor Cst is formed as a parallel
capacitor including the first capacitor electrode CEl, the
second capacitor electrode CE2, and the fourth capacitor
electrode CE4. Accordingly, even when non-uniform
capacitance is stored in one capacitor of the parallel capaci-
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tor, it is possible to minimize an effect applied to the second
capacitor electrode CE2 connected to the gate electrode 155,
since the overlapped area between the first capacitor elec-
trode CE1 and the second capacitor electrode CE2 is smaller
than the overlapped area between the second capacitor
electrode CE2 and the fourth capacitor electrode CE4.
[0155] 1In addition, a distance between the first capacitor
electrode CE1 and the second capacitor electrode CE2 is
reduced by disposing the first insulating layer 120 between
the first capacitor electrode CE1 and the second capacitor
electrode CE2 of the capacitor Cst, thereby improving
capacitance of the capacitor Cst.

[0156] While this disclosure has been described in con-
nection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments, but,
on the contrary, is intended to cover various modifications
and equivalent arrangements.

What is claimed is:

1. An organic light emitting diode display comprising:

a substrate;

a plurality of pixels disposed on the substrate; and

a plurality of transmitting windows configured to transmit
light therethrough,

wherein the plurality of transmitting windows is spaced
apart from the plurality of pixels, and

wherein each of the plurality of pixels includes:

a transistor including a light-blocking electrode disposed
on the substrate and a plurality of electrode members
disposed at different layers on the light-blocking elec-
trode; and

a capacitor including a first capacitor electrode disposed
on a same layer as the light-blocking electrode, and a
second capacitor electrode disposed on a same layer as
a first one of the plurality of electrode members to
overlap the first capacitor electrode.

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

wherein each of the plurality of electrode members includes:

a semiconductor member disposed to overlap the light-
blocking electrode;

a gate electrode disposed on the semiconductor member;
and

a source electrode and a drain electrode disposed to face
each other on opposite sides of the gate electrode and
connected to the semiconductor member.

3. The organic light emitting diode display of claim 2,
wherein the second capacitor electrode is disposed at a same
layer as the gate electrode.

4. The organic light emitting diode display of claim 3,
wherein the capacitor further includes a third capacitor
electrode disposed at a same layer as one of the electrode
members, the third capacitor electrode overlapping the sec-
ond capacitor electrode.

5. The organic light emitting diode display of claim 4,
wherein the third capacitor electrode is disposed at a same
layer as the source electrode.

6. The organic light emitting diode display of claim 4,
wherein an overlapped area between the first capacitor
electrode and the second capacitor electrode is smaller than
an overlapped area between the second capacitor electrode
and the third capacitor electrode.

7. The organic light emitting diode display of claim 2,
wherein the second capacitor electrode is disposed at a same
layer as the semiconductor member.
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8. The organic light emitting diode display of claim 7,
wherein the capacitor further includes a fourth capacitor
electrode disposed at a same layer as a second one of the
plurality of electrode members, the fourth capacitor elec-
trode overlapping the second capacitor electrode.

9. The organic light emitting diode display of claim 8,
wherein the fourth capacitor electrode is disposed at a same
layer as the source electrode.

10. The organic light emitting diode display of claim 8,
wherein an overlapped area between the first capacitor
electrode and the second capacitor electrode is smaller than
an overlapped area between the second capacitor electrode
and the fourth capacitor electrode.

11. The organic light emitting diode display of claim 2,
further comprising

a power supply line connected to the first capacitor

electrode,

wherein the second capacitor electrode is connected to the

gate electrode.

12. The organic light emitting diode display of claim 11,
wherein each of the plurality of pixels further includes a
plurality of insulating layers disposed at different layers on
the substrate and insulating the light-blocking electrode
from each of the plurality of electrode members, and

wherein the power supply line is disposed at a same layer

as the source electrode.

13. The organic light emitting diode display of claim 12,
wherein the power supply line directly contacts the first
capacitor electrode through the plurality of insulating layers.

14. The organic light emitting diode display of claim 12,
wherein the power supply line contacts the first capacitor
electrode through the insulating layers, and

wherein the power supply line and the first capacitor

electrode are connected to each other by a connector
disposed at a same layer as the gate electrode.

15. The organic light emitting diode display of claim 1,
wherein each of the plurality of pixels further includes a
plurality of insulating layers disposed at different layers on
the substrate, the plurality of insulating layers insulating the
light-blocking electrode from each of the plurality of elec-
trode members, and

an insulating layer, of the plurality of insulating layers,

contacting the light-blocking electrode, has a thickness
that is less than that of another insulating layer of the
plurality of insulating layers.

16. The organic light emitting diode display of claim 1,
wherein each of the plurality of pixels further includes a
buffer layer disposed between the substrate and the light-
blocking electrode.

17. The organic light emitting diode display of claim 1,
wherein each of the pixels of the plurality of pixels further
includes a plurality of insulating layers disposed at different
layers on the substrate, the plurality of insulating layers
insulating the light-blocking electrode from each of the
electrode members, and

wherein the transmitting windows include at least one of

an opening and a groove formed to overlap at least one
of the insulating layers.

18. The organic light emitting diode display of claim 1,
further comprising:
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a scan line disposed on the substrate and configured to
transfer a scan signal;

a data line, crossing the scan line, transferring a data
voltage; and

a driving voltage line, crossing the scan line, transferring
a driving voltage,

wherein the transistor further includes:

a switching transistor connected to the scan line and the
data line; and

a driving transistor connected to the switching transistor
and including a driving gate electrode, a driving source
electrode, and a driving drain electrode,

wherein the driving gate electrode is connected to the
second capacitor electrode, and the driving voltage line
is connected to the first capacitor electrode.

19. The organic light emitting diode display of claim 18,
wherein the transistor further includes a compensation tran-
sistor that is turned on by the scan signal to compensate a
threshold voltage of the driving transistor,

wherein the compensation transistor is disposed on a
moving path between the driving drain electrode and
the driving gate electrode, and

wherein the second capacitor electrode is connected to the
compensation transistor.

20. The organic light emitting diode display of claim 18,

further comprising:

a previous scan line extended in parallel with the scan line
and transferring a previous scan signal; and

an initialization voltage line configured to transfer an
initialization voltage for initializing the driving tran-
sistor,

wherein the transistor further includes an initialization
transistor that is turned on according to the previous
scan signal to transfer the initialization voltage to the
driving gate electrode, and

wherein the second capacitor electrode is connected to the
initialization transistor.

21. A display device, comprising:

a substrate having a pixel area on which a plurality of
pixels is disposed and a light transmitting area on
which light is permitted to pass therethrough;

a plurality of windows disposed within the light trans-
mitting area of the substrate; and

a thin film transistor disposed within each of the plurality
of pixels, the thin film transistor including a light-
blocking electrode disposed on the substrate and a
plurality of electrode members disposed at different
layers on the light-blocking electrode; and

a capacitor including a first capacitor electrode disposed
on a same layer as the light-blocking electrode, and a
second capacitor electrode disposed on a same layer as
a first one of the plurality of electrode members to
overlap the first capacitor electrode.

22. The display device of claim 21, wherein the plurality
of pixels includes sets of colored sub-pixels and each of the
plurality of windows is approximately equal in size to each
set of colored sub-pixels.

23. The display device of claim 22, wherein each pixel of
each set of colored sub-pixels has a different size.
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