US 20130207117A1

a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2013/0207117 A1

An et al.

43) Pub. Date: Aug. 15, 2013

(54)

ORGANIC LIGHT EMITTING DIODE
DISPLAY

Publication Classification

(51) Int.CL

(75) Inventors: Chi-Wook An, Yongin-City (KR); HOIL 27/32 (2006.01)
Seung-Gyu Tae, Yongin-City (KR); (52) US.ClL
Seung-Kyu Lee, Yongin-City (KR) USPC oo 257/71; 257/E27.119; 257/40
) 67 ABSTRACT
(73)  Assignee: i?,]l\)/l SS NG MC(.)BHIEIE{DISPLAY co., An organic light emitting diode display includes: first gate
- Yongin-City (KR) wires provided on a substrate with a first insulation layer
therebetween and extended in a first direction; second gate
(21) Appl. No.: 13/538,334 wires provided on a second insulation layer above the first
insulation layer and extended in the first direction; data wires
(22) Filed: Jun. 29, 2012 provided on a third insulation layer above the second insula-
tion layer and extended in a second direction crossing the first
(30) Foreign Application Priority Data direction; a pixel circuit connected to the first gate wires, the
second gate wires, and the data wires; and an organic light
Feb. 10,2012  (KR) cccccvevrveecienen 10-2012-0013837 emitting diode connected to the pixel circuit.
1003
OLED
el N > A\ ELL OLEL2
PDL~ : (

\H' : \ -,:nr ‘:»,' :
ANIEAN ;/}/ ] ‘)/ m T 1/)/ —BU
. / Pl

/] / /L Jaan N /) /fr/ LT s
T T x\//w\\\u\\l'm\

32 A2G2D2 SAMGADA S5 ASG5D5 EE‘E@/ i" \ $3A3G3D3 51 ALGLDL 56 A6G6 D6

7% T4 % G M|EE B b1 To
a

152



US 2013/0207117 A1l

Aug. 15,2013 Sheet 1 of 8

Patent Application Publication

1'DId

SSAR }-—--+ op1
uoalp Jsilg | I | S
y ] " |
S N TS
UONIUIP PUODG I B N I 1 O I I o
]
A mu\ﬂ\l iiiiiii — T
a N T0S]
. LM THWA | 5
0 | _..; {MD ! A
b | A ! |
T S S N I L/.J.!!.II:..EE B S
N | a
’ - |
2N Ewm,w ....... T B |
ot N | | 1
* | w v
S b — == ———— =11 W5
ns— i | |
N (I (RO U & R S NN SO N M S | R
3 | 1
0§T- T — ] | TR :
—— e -_.lm.llllll _— gﬂm& SN SR USRI |
e 100/ va 740 100AH]  |1va ot
HIANA VIVA
m— —0¢1
0001




US 2013/0207117 A1l

Aug. 15,2013 Sheet 2 of 8

Patent Application Publication

=~

MO
ws W D TS m i

| / m / |
ans-
R
O w ) '
NE - B /..m//. AN o L4 VA SN __. RN AN o - ////M ~
au-- / u \

~ S
iz is2d VA7
W / _ “ \
10d-+ /
J < rwrwhﬁuﬂwwr‘rﬁh.om.w.—vmmaﬂ.”o_rmwhow
AL MO
M




Patent Application Publication  Aug. 15,2013 Sheet 3 of 8 US 2013/0207117 Al

FIG.3
150
ELVDDL
N . - Ry S 1152
| C1Z -
| $2 D2 |
OA ~—frp—— 3
I
T ¥ iy
ol L@
" CE4 CE3 i
] f
| '
| i
!
| 61 Fgs
|
SCn-1 — T4 OLED

Vinit ELVSS



US 2013/0207117 A1l

Aug. 15,2013 Sheet 4 of 8

Patent Application Publication

~1ad

Nm
g1 IL ¢l D A ¢l il 1
I's & ™ - - N S N — - N - ! 4 & N
90999Y 95 TATOTVIS €OEOEY €S TIDZH £DHIDSAOSYSS vAOW S 07OV L
VYL ANV AV v v VY VYV VY
valllill s
ng—
.=—.w ™ St / / / _\\Y ,_ / ]
an—+ &, < <, <, <, :
Wt A
/.,w/ M/ //u/: »
(310 T8 N Y s s T T Tl T
L
000T
7' DIA



Patent Application Publication  Aug. 15,2013 Sheet 5 of 8 US 2013/0207117 Al

FIG.5
Thin Gl 1

Thick Gl : 3 e

oA N S A W W XA D R LR P S B A Ky ks ek K e n A A e R BT R SR TN O Y A RN R RN N WX

y ®

LS B AN SNNTERAERENRFNNENEFHE KN S

HWenwsigssuRnivanns

230 250 270 290 310 330 «x
ppi



Patent Application Publication  Aug. 15,2013 Sheet 6 of 8 US 2013/0207117 Al

FI1G.7

Stained level

13 channel cap
Reduction by 56%

Single GI Double GI



US 2013/0207117 A1l

Aug. 15,2013 Sheet 7 of 8

Patent Application Publication

TAY)
91 il £l D [ Sl 1 1
\.i}tx\\/t}is) s ™ r A N \E\/EJ }\ & N I8 - ! I's " N
90999¥ 9S TATOIVIS EQEDEVES TI0CL EDVDSAOSY S VAW S 4OV
LY Y O Y O O W R W 0 A L W T T R WL T
L LU /
ng— [
.mmwir ﬂr f m f w ; / /0 WA 7
wa\\f RN [
ai - 4 4 D eets” Dt A
.E)( 7§d~ | BN
a8
‘ N N USRS NN
afio .
2001
8 DIA



US 2013/0207117 A1l

Aug. 15,2013 Sheet 8 of 8

Patent Application Publication

281
\ D ,
ey
9. I (L MWV O 4L L gl
50999Y 95 TATOTY IS EQEDEY €S / \ \ SDFSASOSY SS YA IS 1azoTY
VAV Ll vV VoV R
Av/ﬂmmw\kv)@\m,v s
D — —
N,.Mm:w HMW/MW
i e e N NN
310 -
£00T
6 DIA



US 2013/0207117 Al

ORGANIC LIGHT EMITTING DIODE
DISPLAY

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on the 10 Feb. 2012 and there
duly assigned Serial No. 10-2012-0013837.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The described technology relates generally to an
organic light emitting diode (OLED) display. More particu-
larly, the described technology relates generally to an organic
light emitting diode (OLED) display including a pixel circuit
having a plurality of thin film transistors and at least one
capacitor.

[0004] 2. Description of the Related Art

[0005] A display device is a device for displaying images,
and recently, a display device including an organic light emit-
ting diode (OLED) has come to prominence.

[0006] Unlike a liquid crystal display (LCD), the OLED
has the characteristic of self-emission and does not require a
light source, so the thickness and weight of an overall display
device can be reduced. The OLED exhibits high quality char-
acteristics such as low power consumption, high luminance,
and a high response speed.

[0007] In general, the organic light emitting diode (OLED)
display includes gate wires provided on a substrate and
extended in a direction, data wires extended to cross the gate
wires, a pixel circuit connected to the gate wires and the data
wires, and an organic light emitting diode connected to the
pixel circuit.

[0008] However, as demands for high-resolution displays
have increased, the numbers of gate wires, data wires, pixel
circuits, and organic light emitting diodes included in the
organic light emitting diode (OLED) display have also
increased, so various problems such as distribution of the
wires (particularly the gate wires outnumbering the data
wires), generation of voltage drop in the wires, and quality
deterioration such as stains.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY OF THE INVENTION

[0010] The described technology has been made in an
effort to provide a high-resolution organic light emitting
diode (OLED) display for improving display quality.

[0011] An exemplary embodiment provides an organic
light emitting diode display including: a first insulation layer
formed over a substrate; a plurality of first gate wires,
extended in a first direction, provided on the first insulation
layer; a second insulation layer formed over the plurality of
first gate wires and the first insulation layer; a plurality of
second gate wires, extended in the first direction, provided on
the second insulation layer; a third insulation layer formed
over the plurality of second gate wires and the second insu-
lation layer; a plurality of data wires, extended in a second
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direction crossing the first direction provided, provided on the
third insulation layer; a pixel circuit connected to the first gate
wires, the second gate wires, and the data wires; and an
organic light emitting diode connected to the pixel circuit.
[0012] The first gate wires may not be overlapped by the
second gate wires.

[0013] The second gate wires include a first scan line and a
reset power line separated from the first scan line, the first gate
wires include a second scan line and a light emission control
line, and the data wires include a data line and a drive power
line separated from the data line.

[0014] The pixel circuit includes: a first capacitor con-
nected to the reset power line and the drive power line; a first
thin film transistor connected between the drive power line
and the organic light emitting diode; and a second thin film
transistor connected between the data line and the first thin
film transistor.

[0015] The first capacitor includes: a first capacitor con-
nected to the reset power line and the drive power line; a first
thin film transistor connected between the drive power line
and the organic light emitting diode; and a second thin film
transistor connected between the data line and the first thin
film transistor.

[0016] The first capacitor includes: a first capacitor elec-
trode formed on the first insulation layer and connected to the
reset power line; and a second capacitor electrode formed on
the second insulation layer and connected to the drive power
line.

[0017] The first capacitor may include an active electrode
connected to the second capacitor electrode, and the active
electrode is provided between the substrate and the first insu-
lation layer corresponding to the first capacitor electrode.

[0018] The second capacitor electrode is extended in the
first direction.
[0019] The first thin film transistor includes: a first active

layer, the first insulation layer being formed over the first
active layer; a first gate electrode connected to the first capaci-
tor electrode and provided on first insulation layer; a first
source electrode connected to the drive power line; and a first
drain electrode connected to the organic light emitting diode.
[0020] The second thin film transistor includes:a second
active layer, the first insulation layer being formed over the
second active layer; a second gate electrode connected to the
first scan line and provided on the first insulation layer; a
second source electrode connected to the data line; and a
second drain electrode connected to the first source electrode
of the first thin film transistor.

[0021] Alternatively, he second thin film transistor may
includes: a second active layer, the first insulation layer being
formed over the second active layer; a second gate electrode
connected to the first scan line and provided on the second
insulation layer; a second source electrode connected to the
data line; and a second drain electrode connected to the first
source electrode of the first thin film transistor.

[0022] The pixel circuit further includes a second capacitor
including a third capacitor electrode formed on the first insu-
lation layer and connected to the first capacitor electrode, and
a fourth capacitor electrode formed on the second insulation
layer and connected to the first scan line.

[0023] The pixel circuit further includes a third thin film
transistor including a third active layer provided between the
substrate and the first insulation layer, a third gate electrode
connected to the first scan line and provided on the second
insulation layer, a third source electrode connected to the first
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drain electrode of'the first thin film transistor, and a third drain
electrode connected to the first gate electrode of the first thin
film transistor.

[0024] The first gate wires include a second scan line, and
the pixel circuit further includes a fourth thin film transistor
including a fourth active layer provided between the substrate
and the first insulation layer, a fourth gate electrode connected
to the second scan line and provided on the first insulation
layer, a fourth source electrode connected to the reset power
line, and a fourth drain electrode connected to the first gate
electrode of the first thin film transistor.

[0025] The first gate wires further include a light emission
control line, and the pixel circuit further includes a fifth thin
film transistor including a fifth active layer provided between
the substrate and the first insulation layer, a fifth gate elec-
trode connected to the light emission control line and pro-
vided on the first insulation layer, a fifth source electrode
connected to the drive power line, and a fifth drain electrode
connected to the first source electrode of the first thin film
transistor.

[0026] The pixel circuit further includes a sixth thin film
transistor including a sixth active layer provided between the
substrate and the first insulation layer, a sixth gate electrode
connected to the light emission control line and provided on
the first insulation layer, a sixth source electrode connected to
the first drain electrode of the first thin film transistor, and a
sixth drain electrode connected to the organic light emitting
diode.

[0027] Another embodiment provides an organic light
emitting diode display including: a first insulation layer
formed over a substrate; a plurality of first gate wires,
extended in a first direction, provided on the first insulation
layer; a second insulation layer formed over the plurality of
first gate wires and the first insulation layer; a plurality of
second gate wires, extended in the first direction, provided on
the second insulation layer; a third insulation layer formed
over the plurality of second gate wires and the second insu-
lation layer; a plurality of data wires, extended in a second
direction crossing the first direction provided, provided on the
third insulation layer; a pixel circuit including a plurality of
thin film transistors and at least one capacitor connected to the
first gate wires, the second gate wires, and the data wires; and
an organic light emitting diode connected to a first power via
the pixel circuit and further connected to a second power.

[0028] A gateelectrode ofa drive thin film transistor having
a source electrode connected to the first power and a drain
electrode connected to the organic light emitting diode, from
among the plurality of thin film transistors, is provided on the
second insulation layer.

[0029] A gate electrode of a compensation thin film tran-
sistor having a source electrode connected to the drain elec-
trode of the drive thin film transistor and a drain electrode
connected to the gate electrode of the drive thin film transis-
tor, from among the plurality of thin film transistors, is pro-
vided on the second insulation layer.

[0030] A gate electrode of at least one switching thin film
transistor, separate from the drive thin film transistor and the
compensation thin film transistor, from among the plurality of
thin film transistors is provided on the first insulation layer.
[0031] A first electrode of the capacitor is provided on the
first insulation layer, and a second electrode of the capacitor,
facing the first electrode, is provided on the second insulation
layer.
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[0032] According to the exemplary embodiment, the high-
resolution organic light emitting diode (OLED) display with
improved display quality is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0034] FIG. 1 illustrates an organic light emitting diode
(OLED) display according to a first exemplary embodiment
of the invention;

[0035] FIG.2is across-sectional view with respect to aline
II-1T shown in FIG. 1;

[0036] FIG. 3 is a circuit diagram of a pixel shown in FIG.
1
[0037] FIG. 4 is a cross-sectional view of a pixel circuit and

an organic light emitting diode shown in FIG. 3;

[0038] FIG.5to FIG. 7 are graphs for describing effects of
an organic light emitting diode (OLED) display according to
a first exemplary embodiment of the invention;

[0039] FIG. 8isacross-sectional view of a pixel circuit and
an organic light emitting diode of an organic light emitting
diode (OLED) display according to a second exemplary
embodiment of the invention;

[0040] FIG.9isacross-sectional view of a pixel circuit and
an organic light emitting diode of an organic light emitting
diode (OLED) display according to a third exemplary
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0041] 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 maybe modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0042] Parts that are irrelevant to the description are omit-
ted in order to clearly describe the present invention, and like
reference numerals designate like elements throughout the
specification.

[0043] Invarious exemplary embodiments, the same refer-
ence numerals are used for elements having the same con-
figurations and will be representatively described in a first
exemplary embodiment, and in other exemplary embodi-
ments, only elements different from those of the first exem-
plary embodiment will be described.

[0044] The size and thickness of the components shown the
drawings are optionally determined for better understanding
and ease of description, and the present invention is not lim-
ited to the examples shown in the drawings.

[0045] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. The thickness of
some of layers and regions are exaggerated for the sake of
explanation. It will be understood that when an element such
as a layer, film, region, or plate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present.
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[0046] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising” will be understood to imply the inclu-
sion of stated elements but not the exclusion of any other
elements. Also, throughout the specification, “on” means that
an element is positioned on or above or under or below
another element, and may not necessarily mean that an ele-
ment is positioned at an upper side of another element based
on a gravity direction.

[0047] Further, the attached drawings illustrate an active
matrix (AM) display device having a 6Tr-2Cap structure in
which a pixel has six thin film transistors (TFTs) and two
capacitors, but the present invention is not limited thereto.
Therefore, the organic light emitting diode (OLED) display
can include a plurality of thin film transistors and at least one
capacitor for each pixel, and can further have an additional
wire or omit existing wires for various configurations. In this
instance, the pixel represents a minimum unit for displaying
an image, and the organic light emitting diode (OLED) dis-
play expresses the image through a plurality of pixels.
[0048] An organic light emitting diode (OLED) display
according to a first exemplary embodiment will now be
described with reference to FIG. 1 to FIG. 7.

[0049] FIG. 1 illustrates an organic light emitting diode
(OLED) display according to a first exemplary embodiment.
FIG. 2 is a cross-sectional view with respect to a line II-I1
shown in FIG. 1.

[0050] As shown in FIG. 1 and FIG. 2, the organic light
emitting diode (OLED) display 1000 includes a gate driver
110, first gate wires GW1, second gate wires GW2, a light
emission control driver 120, a data driver 130, data wires
(DW), a display 140, and pixels 150.

[0051] The gate driver 110 sequentially supplies a scan
signal to first scan lines (SC2-SCn) or second scan lines
(SC1-SCn-1) included in first gate wires GW1 or second gate
wires GW2 according to a control signal provided by an
external circuit (not shown), for example, a timing controller.
Each pixel 150 is selected by a scan signal and sequentially
receives data signals.

[0052] As shownin FIGS. 1 and 2, the first gate wires GW1
are provided on a substrate (SUB), with a buffer layer (BU)
and a first insulation layer GI1 therebetween, and are
extended in a first direction. The first gate wires GW1 include
the second scan line (SCn-1) and light emission control line
(En). The second scan line (SCn-1) is connected to the gate
driver 110 and receives a scan signal from the gate driver 110.
The light emission control line (En) is connected to the light
emission control driver 120 and receives a light emission
control signal from the light emission control driver 120.

[0053] Also as shown in FIGS. 1 and 2, the second gate
wires GW2 are provided in a separate layer above the first
gate wires GW1, with a second insulation layer GI2 therebe-
tween, and are extended in the first direction. The second gate
wires GW2 do not overlap the first gate wires GW1. The
second gate wires GW2 include the first scan line (SCn) and
a reset power line (Vinit). The first scan line (SCn) is con-
nected to the gate driver 110 and receives the scan signal from
the gate driver 110. The reset power line (Vinit) is connected
to the gate driver 110 and receives a reset power from the gate
driver 110.

[0054] The reset power line (Vinit) is described to receive
the reset power from the gate driver 110 in the first exemplary
embodiment, and the reset power line (Vinit) can also be
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connected to another additional component to receive the
reset power therefrom according to another exemplary
embodiment.

[0055] Also as shown in FIGS. 1 and 2, the light emission
control driver 120 sequentially supplies a light emission con-
trol signal to the light emission control lines (E1-En) corre-
sponding to a control signal supplied by an external device
such as a timing controller. Emission of light by the pixel 150
is then controlled by the light emission control signal. That is,
the light emission control signal controls a light emitting time
of the pixel 150. Here, the light emission control driver 120
can be omitted depending on an internal configuration of the
pixel 150.

[0056] Also as shown in FIGS. 1 and 2, the data driver 130
supplies a data signal to the data line (DAm) from among the
data wires (DW) corresponding to a control signal provided
by an external device such as a timing controller. The data
signal supplied to the data line (DAm) is supplied as a pixel
150 selected by the scan signal each time the scan signal is
supplied to the first scan line (SCn). The pixel 150 is charged
with a voltage that corresponds to the data signal, and emits
light with corresponding luminance.

[0057] Thedatawires (DW)are provided in a separate layer
above the second gate wires GW2, with a third insulation
layer (ILD) therebetween, and are extended in a second direc-
tion crossing the first direction. The data wires (DW) include
data lines (DA1-DAm) and a drive power line (ELVDDL).
The data line (DAm) is connected to the data driver 130 and
receives the data signal from the data driver 130. The drive
power line (ELVDDL) is connected to a first power (ELVDD)
and receives a drive power from the first power (ELVDD).
The first power (ELVDD) may be external.

[0058] The display 140 includes a plurality of pixels 150
provided at areas where the first gate wires GW1, the second
gate wires GW2, and the data wires (DW) cross. In this
instance, the pixel 150 includes an organic light emitting
diode for emitting light with luminance that corresponds to
the driving current that corresponds to the data signal, and a
pixel circuit (FIG. 3) for controlling the driving current flow-
ing to the organic light emitting diode. The pixel circuit is
connected to the first gate wires GW1, the second gate wires
GW2, and the data wires DW, and the organic light emitting
diode is connected to the pixel circuit.

[0059] The organic light emitting diode of the display 140
is connected to the first power (ELVDD) with the pixel circuit
therebetween, and it is connected to a second power (ELVSS),
which may also be external. The first power (ELVDD) and the
second power (ELVSS) supply drive power and common
power to the pixel 150 of the display 140, and the pixel 150
emits light with the luminance that corresponds to the driving
current passing through the organic light emitting diode from
the first power (ELVDD) corresponding to the data signal
according to the drive power and the common power supplied
to the pixel 150.

[0060] As described, regarding the organic light emitting
diode (OLED) display 1000, the first gate wires GW1 include
the second scan line (SCn-1) and light emission control line
(En) provided on the same layer that cross the pixel 150 in the
first direction and that are not overlapped with each other, and
the second gate wires GW2 include the first scan line (SCn)
and the reset power line (Vinit) provided on the same layer
that cross the pixel 150 in the first direction and that are not
overlapped with each other, but the first gate wires GW1 and
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the second gate wires GW2 are provided on different layers
with the second insulation layer GI2 therebetween.

[0061] Accordingly, a distance (W) between the neighbor-
ing gate wires provided on different layers and a greater
number of pixels 150 can be formed in the same area. That is,
the high-resolution organic light emitting diode (OLED) dis-
play 1000 can be formed.

[0062] In addition, a second capacitor electrode CE2, as
shown in FIGS. 1 and 2, represents an electrode for config-
uring a first capacitor C1 (FIG. 3), and when the second
capacitor electrode CE2 is extended in the first direction if
needed, the second capacitor electrode CE2 is formed on the
same layer as the second gate wires GW2 to make the distance
(W) between the neighboring gate wires narrow and form the
high-resolution organic light emitting diode (OLED) display
1000.

[0063] Also shown in FIG. 2 is a fourth insulation layer
(PL) disposed upon the third insulation layer (ILD) and the
data wires (DW), a pixel defining layer (PDL) formed on the
fourth insulation layer (PL) and a cathode EL2 formed on the
pixel defining layer (PDL).

[0064] The pixel 150 according to the first exemplary
embodiment will now be described in detail with reference to
FIG. 3 and FIG. 4.

[0065] FIG. 3 shows a circuit diagram of a pixel shown in
FIG. 1. FIG. 4 shows a cross-sectional view of a pixel circuit
and an organic light emitting diode shown in FIG. 3.

[0066] As shown in FIG. 3 and FIG. 4, the pixel 150
includes an organic light emitting diode (OLED) connected
between the first power (ELVDD) and the second power
(ELVSS), and a pixel circuit 152 connected between the first
power (ELVDD) and the organic light emitting diode (OLED)
and controlling the drive power supplied to the organic light
emitting diode (OLED).

[0067] An anode of the organic light emitting diode
(OLED) is passed through the pixel circuit 152 and is con-
nected to the drive power line (ELVDDL) connected to the
first power (ELVDD), and a cathode of the organic light
emitting diode (OLED) is connected to the second power
(ELVSS). When the drive power is supplied to the organic
light emitting diode (OLED) from the first power (ELVDD)
through the pixel circuit 152 and the common power is sup-
plied thereto from the second power (ELVSS), the organic
light emitting diode (OLED) emits light with the luminance
that corresponds to the driving current flowing to the organic
light emitting diode (OLED).

[0068] The pixel circuit 152 includes a thin film transistor
T1, a thin film transistor T2, a thin film transistor T3, a thin
film transistor T4, a thin film transistor TS, a thin film tran-
sistor T6, a capacitor C1, and a capacitor C2.

[0069] The thin film transistor T1 is connected between the
drive power line (ELVDDL) and the organic light emitting
diode (OLED), and it supplies drive power corresponding to
the data signal to the organic light emitting diode (OLED)
from the first power (ELVDD) during the light emitting
period of the pixel 150. That is, the thin film transistor T1
functions as a driving transistor of the pixel 150. The thin film
transistor T1 includes an active layer A1 (FIG. 4), a gate
electrode G1, a source electrode S1, and a drain electrode D1.
[0070] The active layer Al includes polysilicon, and also
includes a source region and a drain region to which a doping
material is doped and a channel region provided between the
source region and the drain region. The active layer Al is
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provided between the buffer layer (BU) and the insulation
layer GI1 formed on the substrate (SUB).

[0071] The insulation layer GI1 and the insulation layer
GI2 are provided between the gate electrode G1 and the active
layer A2. Accordingly, gate electrode G1 is provided on the
same layer as the gate wires GW2, and is connected to a
capacitor electrode CE1 of the capacitor C1.

[0072] The source electrode S1 is connected to a drive
power line (ELVDDL) through the thin film transistor T5.
[0073] The drain electrode D1 is connected to the organic
light emitting diode (OLED) through the thin film transistor
Té.

[0074] The thin film transistor T2 is connected between the
data line (DAm) and the thin film transistor T1, and transmits
the data signal provided by the data line (DAm) to the pixel
150 when the scan signal is supplied from the first scan
line(SCn). That is, the thin film transistor T2 functions as a
switching transistor of the pixel 150. The thin film transistor
T2 includes an active layer A2, a gate electrode G2, a source
electrode S2, and a drain electrode D2.

[0075] The active layer A2 includes polysilicon, and also
includes a source region and a drain region to which a doping
material is doped and a channel region provided between the
source region and the drain region. The active layer A2 is
provided between the buffer layer (BU) and the insulation
layer GI1 formed on the substrate (SUB).

[0076] The gate electrode G2 is connected to the first scan
line (SCn), and is provided on the same layer as the gate wires
GW1. That is, the insulation layer GI1 is provided between
the second electrode G2 and the active layer A2.

[0077] The source electrode S2 is connected to the data line
(Dam).
[0078] The drain electrode D2 is connected to the source

electrode S1 of the thin film transistor T1.

[0079] The thin film transistor T3 is connected between the
drain electrode D1 of the thin film transistor T1 and the gate
electrode G1, and when the data signal is supplied to the pixel
150, the thin film transistor T3 diode-connects the thin film
transistor T1 to compensate for a threshold voltage of the thin
film transistor T1. That is, the thin film transistor T3 functions
as a compensation transistor of the pixel 150. The third film
transistor T3 includes an active layer A3, a gate electrode G3,
a source electrode S3, and a drain electrode D3.

[0080] The active layer A3 includes polysilicon, and it also
includes a source region and a drain region to which a doping
material is doped and a channel region provided between the
source region and the drain region. The active layer A3 is
provided between the buffer layer (BU) and the insulation
layer GI1 formed on the substrate (SUB).

[0081] The gate electrode G3 is connected to the scan line
(SCn), and it is provided on the same layer as the gate wires
GW2. Thatis, the insulation layer GI1 and the insulation layer
GI2 are provided between the gate electrode G3 and the active
layer A3.

[0082] The source electrode S3 is connected to the drain
electrode D1 of the thin film transistor T1.

[0083] The drain electrode D3 is connected to the gate
electrode G1 of the thin film transistor T1.

[0084] The thin film transistor T4 is connected between the
reset power line (Vinit) and the gate electrode G1 of the thin
film transistor T1, and it transmits the reset power supplied by
the reset power line (Vinit) to the pixel 150 to reset the thin
film transistor T1 during a reset period in which the scan
signal is supplied from the scan line (SCn-1) in advance of a
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data programming period in which the data signal is input to
the pixel 150 so that the data signal may be fluently supplied
to the pixel 150 during the data programming period. That is,
the thin film transistor T4 functions as a switching transistor
of'the pixel 150. The thin film transistor T4 includes an active
layer Ad, a gate electrode G4, a source electrode S4, and a
drain electrode D4.

[0085] The active layer A4 includes polysilicon, and also
includes a source region and a drain region to which a doping
material is doped and a channel region provided between the
source region and the drain region. The active layer A4 is
provided between the buffer layer (BU) and the insulation
layer GI1 formed on the substrate (SUB).

[0086] The gate electrode G4 is connected to the scan line
(SCn-1) and is provided on the same layer as the gate wires
GW1. That is, the insulation layer GI1 is provided between
the gate electrode G4 and the active layer A4.

[0087] The source electrode S4 is connected to the reset
power line (Vinit).

[0088] The drain electrode D4 is connected to the gate
electrode G1 of the first thin film transistor T1.

[0089] The thin film transistor T5 is connected between the
drive power line (ELVDDL) and the thin film transistor T1,
and it intercepts connection between the first power
(ELVDD) and the thin film transistor T1 during a non-light
emitting period of the pixel 150, and connects between the
first power (ELVDD) and the thin film transistor T1 during a
light emitting period of the pixel 150. That is, the thin film
transistor T5 functions as a switching transistor of the pixel
150. The thin film transistor T5 includes an active layer A5, a
gate electrode G5, a source electrode S5, and a drain electrode
D5.

[0090] The fifth active layer AS includes polysilicon, and
also includes a source region and a drain region to which a
doping material is doped and a channel region provided
between the source region and the drain region. The fifth
active layer A5 is provided between the buffer layer (BU) and
the first insulation layer GI1 formed on the substrate (SUB).
[0091] The gate electrode G5 is connected to the light emis-
sion control line (En), and is provided on the same layer as the
gate wires GW1. That is, the insulation layer GI1 is provided
between the gate electrode G5 and the active layer AS.
[0092] The source electrode S5 is connected to the drive
power line (ELVDDL).

[0093] The drain electrode D5 is connected to the source
electrode S1 of the thin film transistor T1.

[0094] The thin film transistor T6 is connected between the
thin film transistor T1 and the organic light emitting diode
(OLED), and it intercepts connection between the thin film
transistor T1 and the organic light emitting diode (OLED)
during the non-light emitting period of the pixel 150, and it
connects between the thin film transistor T1 and the organic
light emitting diode (OLED) during the light emitting period
of the pixel 150. That is, the thin film transistor T6 functions
as a switching transistor of the pixel 150. The thin film tran-
sistor T6 includes an active layer A6, a gate electrode G6, a
source electrode S6, and a drain electrode D6.

[0095] The active layer A6 includes polysilicon, and also
includes a source region and a drain region to which a doping
material is doped and a channel region provided between the
source region and the drain region. The active layer A6 is
provided between the buffer layer (BU) and the insulation
layer GI1 formed on the substrate (SUB).
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[0096] The gate electrode G6 is connected to the light emis-
sion control line (En) and is provided on the same layer as the
gate wires GW1. That is, the insulation layer GI1 is provided
between the gate electrode G6 and the active layer A6.
[0097] The source electrode S6 is connected to the drain
electrode D1 of the thin film transistor T1.

[0098] The drain electrode D6 is connected to the anode of
the organic light emitting diode (OLED).

[0099] Source electrode S1 to source electrode S6 and drain
electrode D1 to drain electrode D6 of thin film transistor T1 to
thin film transistor T6 of organic light emitting diode (OLED)
display 1000 according to the first exemplary embodiment are
formed on different layers from active layer A1 to active layer
A6, without being restricted to this.

[0100] That is source electrode S1 to source electrode S6
and drain electrode D1 to drain electrode D6 of thin film
transistor T1 to thin film transistor T6 of organic light emit-
ting diode (OLED) display 1000 according to another exem-
plary embodiment maybe selectively formed on the same
layer on the same layer as active layer A1 to active layer A6.
That is, the source electrodes and the drain electrodes of the
thin film transistors can be formed with polysilicon to which
a doping material is selectively doped.

[0101] The capacitor C1 stores the data signal supplied to
the pixel 150 during the data programming period and main-
tains it for one frame period, and it is connected between the
drive power line (ELVDDL) connected to the first power
(ELVDD) and the gate electrode G1 of the thin film transistor
T1 connected to the reset power line (Vinit). That is, the
capacitor C1 functions as a storage capacitor. The capacitor
C1 includes a capacitor electrode CE1 and a capacitor elec-
trode CE2.

[0102] Thecapacitor electrode CE1 is connected to the gate
electrode G1 of the thin film transistor T1 connected to the
reset power line (Vinit), and is provided on the same layer as
the gate wires GW1.

[0103] The capacitor electrode CE2 is connected to the
drive power line (ELVDDL) and is provided on the same layer
as the gate wires GW2. As shown in FIG. 1, the capacitor
electrode CE2 crosses the neighboring pixel 150 and is then
extended in the first direction.

[0104] Thatis, theinsulation layer GI2 is provided between
the capacitor electrode CE1 and the capacitor electrode CE2.
[0105] The capacitor C2 compensates for a voltage drop
caused by a load in the organic light emitting diode (OLED)
display 1000, and it is connected between the capacitor elec-
trode CE1 of the capacitor C1 and the scan line (SCn). That is,
the capacitor C2 increases the voltage at the gate electrode G1
of'the thin film transistor T1 by a coupling operation when the
voltage level of the current scan signal is changed, particu-
larly when supply of the current scan signal is stopped, so it
functions as a boosting capacitor for compensating the volt-
age drop caused by the load in the organic light emitting diode
(OLED) display 1000. The capacitor C2 includes a capacitor
electrode CE3 and a capacitor electrode CE4.

[0106] The capacitor electrode CE3 is connected to the
capacitor electrode CE1 of the capacitor C1, and is provided
on the same layer as the gate wires GW1.

[0107] The capacitor electrode CE4 is connected to the
scan line (SCn), and is provided on the same layer as the gate
wires GW2.

[0108] Thatis, theinsulation layer GI2 is provided between
the capacitor electrode CE3 and the capacitor electrode CE4.
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[0109] The organic light emitting diode (OLED) is con-
nected to the drain electrode D6 of the thin film transistor T6.
[0110] The organic light emitting diode (OLED) includes
an anode EL1 provided on the drain electrode D6 viaahole in
the insulation layer (PL). The drain electrode D6 is connected
to an organic emission layer (OL) which is, in turn, connected
to a cathode EL2 connected to the second power (ELVSS).
The position of the organic emission layer (OL) can be deter-
mined by the pixel defining layer (PDL), and the cathode EL.2
can be provided at any position over the pixel defining layer
(PDL).

[0111] Anoperation ofthe pixel 150 will now be described.
[0112] During a first period that is set to be a reset period, a
low-level previous scan signal is supplied through the scan
line (SCn-1). Thin film transistor T4 is turned on correspond-
ing to the low-level previous scan signal, the reset power is
supplied to thin film transistor T1 through thin film transistor
T4 from the reset power line (Vinit), and thin film transistor
T1 is reset.

[0113] During a second period that is set to be a data pro-
gramming period, a low-level current scan signal is supplied
through the scan line (SCn). Thin film transistor T2 and thin
film transistor T3 are turned on corresponding to the low-level
current scan signal. Thin film transistor T1 is turned on
through diode-connection by thin film transistor T3, and par-
ticularly thin film transistor T1 is reset during the first period
so thin film transistor T1 is diode-connected in a forward
direction.

[0114] Accordingly, the data signal supplied from the data
line (DAm) passes through thin film transistor T2, thin film
transistor T1, and film transistor T3 so capacitor C1 stores a
voltage that corresponds to a difference between the data
signal and the threshold voltage of thin film transistor T1.
[0115] When the supply of the current scan signal is
stopped and the voltage level of the current scan signal is
changed to the high level, the voltage applied to gate electrode
G1 of thin film transistor T1 is changed corresponding to a
voltage change width of the current scan signal according to
the coupling operation of capacitor C2. In this instance, the
voltage applied to gate electrode G1 of thin film transistor T1
is changed by charge sharing between capacitor C1 and
capacitor C2 so the voltage change amount applied to gate
electrode 1 is variable by the charge sharing value between
capacitor C1 and capacitor C2 as well as the voltage change
width of the current scan signal.

[0116] During a third period that is set to be a light emitting
period, the light emission control signal supplied from the
light emission control line (En) is changed to the low level
from the high level. During the third period, thin film transis-
tor TS and thin film transistor T6 are turned on by the low-
level light emission control signal. Therefore, the driving
current flows to the second power (ELVSS) from the first
power (ELVDD) through the drive power line (ELVDDL)
according to a path in the order of thin film transistor T5, thin
film transistor T1, thin film transistor T6, and the organic light
emitting diode (OLED).

[0117] The driving current is controlled by thin film tran-
sistor T1, and thin film transistor T1 generates a driving
current that corresponds to the voltage supplied to gate elec-
trode G1 of thin film transistor T1. In this instance, capacitor
C1 stores the voltage to which the threshold voltage of thin
film transistor T1 is applied during the second period so the
threshold voltage of transistor T1 is compensated during the
third period.
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[0118] The organic light emitting diode (OLED) display
1000 according to the first exemplary embodiment will now
be described with reference to FIG. 5 to FIG. 7.

[0119] FIG. 5to FIG. 7 are graphs for describing effects of
an organic light emitting diode (OLED) display according to
the first exemplary embodiment.

[0120] Referring to FIG. 5, the x axis represents a gate
voltage (Vgs) applied to the gate electrode of the drive thin
film transistor of the organic light emitting diode (OLED)
display, the y axis represents a driving current (Id) flowing to
the organic light emitting diode of the organic light emitting
diode (OLED) display, “Thin GI’ shows that an insulation
layer, between an active layer of the drive thin film transistor
and the gate electrode, is thin, and ‘Thick GI” shows that the
insulation layer, between the active layer of the drive thin film
transistor and the gate electrode, is thick.

[0121] As shown in FIG. 5, when the insulation layer
between the active layer and the gate electrode in the drive
thin film transistor of the organic light emitting diode (OLED)
display is formed as “Thin GI’, and the light emitted by the
organic light emitting diode according to the driving current
(Id) flowing to the organic light emitting diode is expressed as
black and white, the gate voltage (Vgs) applied to the gate
electrode of the drive thin film transistor has a first range R1.
That is, when the drive thin film transistor is formed as ‘Thin
GI’, a driving (DR) range (FIG. 6) of the gate voltage (Vgs)
applied to the gate electrode has the first range R1.

[0122] In addition, when the insulation layer between the
active layer and the gate electrode in the drive thin film
transistor of the organic light emitting diode (OLED) display
is formed as ‘Thick GI’, and the light emitted by the organic
light emitting diode according to the driving current (Id)
flowing to the organic light emitting diode is expressed as
black and white, the gate voltage (Vgs) applied to the gate
electrode of the drive thin film transistor has a second range
R2 that is wider than the first range R1. That is, when the drive
thin film transistor is formed as “Thick GI’, the driving (DR)
range (FIG. 6) of the gate voltage (Vgs) applied to the gate
electrode has the second range R2 that is wider than the first
range R1.

[0123] As described, when the driving (DR) range of the
drive thin film transistor has the wider second range R2, the
gate voltage (Vgs) applied to the gate electrode of the drive
thin film transistor can be controlled so that the light emitted
by the organic light emitting diode may have a sufficient
grayscale.

[0124] Referring to FIG. 6, the x axis represents pixels per
inch (ppi) of the organic light emitting diode (OLED) display,
and the y axis represents the driving (DR) range of the drive
thin film transistor.

[0125] AsshowninFIG. 6, when the pixels perinch (ppi) of
the organic light emitting diode (OLED) display are increased
to realize the high-resolution organic light emitting diode
(OLED) display, it requires a greater driving range so that the
light emitted by the organic light emitting diode may have a
sufficient grayscale.

[0126] From among the thin film transistor T1, the thin film
transistor T2, the thin film transistor T3, the thin film transis-
tor T4, the thin film transistor T3, and the thin film transistor
T6, the source electrode S1 of thin film transistor T1 is con-
nected to the drive power line (ELVDDL) connected to the
first power (ELVDD), and the gate electrode G1 of thin film
transistor T1 having the drain electrode D1 connected to the
organic light emitting diode (OLED) is provided on the same
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layer as the gate wires GW2 so the insulation layer GI1 and
the insulation layer GI2 are provided between the gate elec-
trode G1 and the active layer A1 to form the “Thick GI,” and
the organic light emitting diode (OLED) display 1000,
according to the first exemplary embodiment, can thus con-
trol the organic light emitting diode (OLED) to emit light with
sufficient grayscales. That is, the organic light emitting diode
(OLED) display 1000 with high resolution, and improved
display quality is provided.

[0127] Regarding FIG. 7, the x axis represents that the
insulation layer between the active layer of the compensation
thin film transistor of the organic light emitting diode (OLED)
display and the gate electrode a single layer (single GI) and
double layers (double GI), and the y axis indicates a stain
level occurring on the image displayed by the organic light
emitting diode.

[0128] As shown in FIG. 7, when the compensation thin
film transistor of the organic light emitting diode (OLED)
display has the double GI, undesired capacitance (cap)
formed on the insulation layer between the gate electrode of
the compensation thin film transistor and the active layer is
reduced, so the capacitance of the insulation layer between
the gate electrode of the compensation thin film transistor and
the active layer is reduced by 56 percent compared to the
single GI, and the stain level that is generated on the image
displayed by the organic light emitting diode is reduced.
[0129] In correspondence to the above description, the
source electrode S3 of thin film transistor T3 is connected to
the drain electrode D1 of thin film transistor T1, and the gate
electrode G3 of thin film transistor T3 that is a compensation
thin film transistor including the drain electrode D3 con-
nected to the gate electrode G1 of thin film transistor T1 is
provided on the same layer as the gate wires GW2, so the
insulation layer GI1 and the insulation layer GI2 are provided
between the gate electrode G3 and the active layer A3 to form
the double GI, and the organic light emitting diode (OLED)
display 1000, according to the first exemplary embodiment,
thereby minimizes the stain level generated on the image
displayed by the organic light emitting diode (OLED). That
is, the organic light emitting diode (OLED) display 1000 with
high resolution and improved display quality is provided.
[0130] Also, regarding the organic light emitting diode
(OLED) display 1000, the gate electrode G2, the gate elec-
trode G4, the gate electrode G5, and the gate electrode G6 of
second thin film transistor T2, thin film transistor T4, thin film
transistor T5, and thin film transistor T6, respectively, are
provided on the same insulation layer GI1 as the gate wires
GW1, the insulation layer GI1 being provided to cover active
layer A2, active layer A4, active layer A5, and active layer A6
to form a thin insulation layer, such that charge mobility of
thin film transistor T2, thin film transistor T4, thin film tran-
sistor T5, and thin film transistor T6, that are switching thin
film transistors, is increased and the threshold voltage is
decreased so that thin film transistor T2, thin film transistor
T4, thin film transistor TS, and thin film transistor T6 can be
quickly turned on and turned off. Hence, a load of the current
flowing in the organic light emitting diode (OLED) display
1000 is minimized such that the display quality of the image
displayed by the organic light emitting diode (OLED) display
1000 is improved. That is, the organic light emitting diode
(OLED) display 1000 with high resolution and improved
display quality is provided.

[0131] Further, regarding the organic light emitting diode
(OLED) display 1000 according to the first exemplary
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embodiment, capacitor electrode CE1 of capacitor C1 and
capacitor electrode CE3 of capacitor C2 are provided on the
same layer as the gate wires GW1, and capacitor electrode
CE2 of capacitor C1 and capacitor electrode CE4 of capacitor
C2 are provided on the same layer as the gate wires GW2, so
capacitor C1 and capacitor C2 can be formed with the same
material as gate wires GW1 and gate wires GW2, respec-
tively. Accordingly, since capacitor C1 and capacitor C2 do
not need to include the polysilicon with irregular intensity of
surface illumination, the capacitance is not undesirably trans-
formed by undesired surface transformation of the electrode.
That is, capacitor C1 and the second capacitor C2 can store
the accurate capacitance that is initially designed, so they
accurately control the driving current controllable by thin film
transistor T1 and control deterioration of the display quality.
That is, the organic light emitting diode (OLED) display 1000
with high resolution and improved display quality is pro-
vided.

[0132] In addition, regarding the organic light emitting
diode (OLED) display 1000 according to the first exemplary
embodiment, capacitor electrode CE1 of capacitor C1 and
capacitor electrode CE3 of capacitor C2 are provided on the
same layer as the gate wires GW1, and capacitor electrode
CE2 of capacitor C1 and capacitor electrode CE4 of capacitor
C2 are provided on the same layer as the gate wires GW2, so
capacitor C1 and capacitor C2 include the single insulation
layer GI2 as an insulation layer and each capacitance of
capacitor C1 and capacitor C2 is improved. Therefore, since
areas of capacitor C1 and capacitor C2 can be reduced, the
high-resolution organic light emitting diode (OLED) display
1000 can be formed in the area.

[0133] As described, the gate wires are configured with the
first gate wires GW1 and the second gate wires GW2 having
different layers with each other, the gate electrode of thin film
transistor T1 that is a drive thin film transistor and the gate
electrode of thin film transistor T3 that is a compensation thin
film transistor are provided on the same layer as the gate wires
GW?2 to have a thick insulation layer, the gate electrodes of
thin film transistor T2, thin film transistor T4, thin film tran-
sistor T5, and thin film transistor T6 that are switching thin
film transistors are provided on the same layer as the gate
wires GW1 to have a thin insulation layer, capacitor C1 and
capacitor C2 are formed to have a first electrode provided on
the same layer as the gate wires GW1 and a second electrode
provided on the same layer as the gate wires GW2 so that
capacitor C1 and capacitor C2 may have accurate capacitance
respectively and may simultaneously have a thin insulation
layer, so the organic light emitting diode (OLED) display
1000, according to the first exemplary embodiment, can be
formed to be a high-resolution organic light emitting diode
(OLED) display with improved display quality.

[0134] An organic light emitting diode (OLED) display
according to a second exemplary embodiment will now be
described with reference to FIG. 8.

[0135] FIG. 8 shows a cross-sectional view of a pixel circuit
and an organic light emitting diode of an organic light emit-
ting diode (OLED) display according to a second exemplary
embodiment.

[0136] Parts that are different from the first exemplary
embodiment will be described and the parts that are omitted
correspond to the first exemplary embodiment. For better
comprehension and ease of description, except for the differ-
ence between the first and second exemplary embodiments,



US 2013/0207117 Al

the second exemplary embodiment will have the same refer-
ence numerals for the same constituent elements of the first
exemplary embodiment.

[0137] As shown in FIG. 8, a gate electrode G2' of a thin
film transistor T2' is connected to scan line (SCn) and is
provided on the same layer as gate wires GW2.

[0138] Hence, regarding the organic light emitting diode
(OLED) display 1002 according to the second exemplary
embodiment, gate electrode G2' of thin film transistor T2'
connected to ‘scan line (SCn) provided on the same layer as
gate wires GW2 is provided on the same layer as the gate
wires GW2, so there is no need to form an additional contact
hole for connecting gate electrode G2 and scan line (SCn) and
an additional wire connected to the contact hole in the case of
forming an entire layout of the pixel 150. Therefore, a high-
resolution organic light emitting diode (OLED) display can
be manufactured by forming further pixels in the same area.

[0139] An organic light emitting diode (OLED) display
according to a third exemplary embodiment will now be
described with reference to FIG. 9.

[0140] FIG.9shows across-sectional view ofa pixel circuit
and an organic light emitting diode of an organic light emit-
ting diode (OLED) display according to a third exemplary
embodiment.

[0141] Parts that are different from the first exemplary
embodiment will be described and the parts that are omitted
correspond to the second exemplary embodiment. For better
comprehension and ease of description, except for the differ-
ence between the second and third exemplary embodiments,
the third exemplary embodiment will have the same reference
numerals for the same constituent element of the second
exemplary embodiment.

[0142] As shown in FIG. 9, acapacitor C1' further includes
an active electrode (AE).

[0143] The active electrode (AE) is provided between the
substrate (SUB) and the insulation layer GI1 corresponding
to capacitor electrode CE1, and is connected to capacitor
electrode CE2.

[0144] The organic light emitting diode (OLED) display
1003, according to the third exemplary embodiment, is con-
figured with a multi-layered capacitor in which capacitor C1'
includes capacitor electrode CE1, capacitor electrode CE2,
and active electrode (AE), thereby improving capacitance of
capacitor C1'. The area of capacitor C1 is accordingly
reduced so the high-resolution organic light emitting diode
(OLED) display 1003 can be formed in the same area.

[0145] The organic light emitting diode (OLED) display
1003 according to the third exemplary embodiment includes
capacitor C1' configured with multi-layered capacitors, and
without being restricted to this, capacitor C2 may be config-
ured as multi-layered capacitor including another active elec-
trode in the organic light emitting diode (OLED) display
according to another exemplary embodiment.

[0146] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.
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What is claimed is:

1. An organic light emitting diode display comprising:

a first insulation layer formed over a substrate;

a plurality of first gate wires, extended in a first direction,
provided on the first insulation layer;

a second insulation layer formed over the plurality of first
gate wires and the first insulation layer;

a plurality of second gate wires, extended in the first direc-
tion, provided on the second insulation layer;

a third insulation layer formed over the plurality of second
gate wires and the second insulation layer;

a plurality of data wires, extended in a second direction
crossing the first direction, provided on the third insula-
tion layer;

a pixel circuit connected to the first gate wires, the second
gate wires, and the data wires; and

an organic light emitting diode connected to the pixel cir-
cuit.

2. The organic light emitting diode display of claim 1, the
second gate wires are disposed not to overlap the first gate
wires.

3. The organic light emitting diode display of claim 2, the
second gate wires include a first scan line and a reset power
line separated from the first scan line, and the data wires
include a data line and a drive power line separated from the
data line.

4. The organic light emitting diode display of claim 3, the
pixel circuit includes:

a first capacitor connected to the reset power line and the

drive power line;

a first thin film transistor connected between the drive
power line and the organic light emitting diode; and

a second thin film transistor connected between the data
line and the first thin film transistor.

5. The organic light emitting diode display of claim 4, the

first capacitor includes:

a first capacitor electrode formed on the first insulation
layer and connected to the reset power line; and

a second capacitor electrode formed on the second insula-
tion layer and connected to the drive power line.

6. The organic light emitting diode display of claim 5, the
first capacitor further includes an active electrode connected
to the second capacitor electrode, the active electrode is pro-
vided between the substrate and the first insulation layer
corresponding to the first capacitor electrode.

7. The organic light emitting diode display of claim 5, the
second capacitor electrode being formed to extend in the first
direction.

8. The organic light emitting diode display of claim 5, the
first thin film transistor includes:

a first active layer, the first insulation layer being formed

over the first active layer;

a first gate electrode connected to the first capacitor elec-
trode and provided on first insulation layer;

a first source electrode connected to the drive power line;
and

a first drain electrode connected to the organic light emit-
ting diode.

9. The organic light emitting diode display of claim 8, the

second thin film transistor includes:

a second active layer, the first insulation layer being formed
over the second active layer;

a second gate electrode connected to the first scan line and
provided on the first insulation layer;
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a second source electrode connected to the data line; and

a second drain electrode connected to the first source elec-

trode of the first thin film transistor.

10. The organic light emitting diode display of claim 8, the
second thin film transistor includes:

asecond active layer, the first insulation layer being formed

over the second active layer;

a second gate electrode connected to the first scan line and

provided on the second insulation layer;

a second source electrode connected to the data line; and

a second drain electrode connected to the first source elec-

trode of the first thin film transistor.

11. The organic light emitting diode display of claim 9, the
pixel circuit further includes a second capacitor including a
third capacitor electrode formed on the first insulation layer
and connected to the first capacitor electrode, and a fourth
capacitor electrode formed on the second insulation layer and
connected to the first scan line.

12. The organic light emitting diode display of claim 11,
the pixel circuit further includes a third thin film transistor
including a third active layer provided between the substrate
and the first insulation layer, a third gate electrode connected
to the first scan line and provided on the second insulation
layer, a third source electrode connected to the first drain
electrode of the first thin film transistor, and a third drain
electrode connected to the first gate electrode of the first thin
film transistor.

13. The organic light emitting diode display of claim 12,
the first gate wires include a second scan line, and the pixel
circuit further includes a fourth thin film transistor including
a fourth active layer provided between the substrate and the
first insulation layer, a fourth gate electrode connected to the
second scan line and provided on the first insulation layer, a
fourth source electrode connected to the reset power line, and
a fourth drain electrode connected to the first gate electrode of
the first thin film transistor.

14. The organic light emitting diode display of claim 13,
the first gate wires include a light emission control line, and
the pixel circuit further includes a fifth thin film transistor
including a fifth active layer provided between the substrate
and the first insulation layer, a fifth gate electrode connected
to the light emission control line and provided on the first
insulation layer, a fifth source electrode connected to the drive
power line, and a fifth drain electrode connected to the first
source electrode of the first thin film transistor.

15. The organic light emitting diode display of claim 14,
the pixel circuit further includes a sixth thin film transistor
including a sixth active layer provided between the substrate
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and the first insulation layer, a sixth gate electrode connected
to the light emission control line and provided on the first
insulation layer, a sixth source electrode connected to the first
drain electrode of the first thin film transistor, and a sixth drain
electrode connected to the organic light emitting diode.

16. An organic light emitting diode display comprising:

a first insulation layer formed over a substrate;

a plurality of first gate wires, extended in a first direction,
provided on the first insulation layer;

a second insulation layer formed over the plurality of first
gate wires and the first insulation layer;

a plurality of second gate wires, extended in the first direc-
tion, provided on the second insulation layer;

a third insulation layer formed over the plurality of second
gate wires and the second insulation layer;

a plurality of data wires, extended in a second direction
crossing the first direction, provided on the third insula-
tion layer;

a pixel circuit including a plurality of thin film transistors
and at least one capacitor connected to the first gate
wires, the second gate wires, and the data wires; and

an organic light emitting diode connected to a first power
via the pixel circuit and further connected to a second
power.

17. The organic light emitting diode display of claim 16 in
which a gate electrode of a drive thin film transistor having a
source electrode connected to the first power and a drain
electrode connected to the organic light emitting diode, from
among the plurality of thin film transistors, is provided on the
second insulation layer.

18. The organic light emitting diode display of claim 17 in
which a gate electrode of a compensation thin film transistor
having a source electrode connected to the drain electrode of
the drive thin film transistor and a drain electrode connected
to the gate electrode of the drive thin film transistor, from
among the plurality of thin film transistors, is provided on the
second insulation layer.

19. The organic light emitting diode display of claim 18 in
which a gate electrode of at least one switching thin film
transistor, separate from the drive thin film transistor and the
compensation thin film transistor, from among the plurality of
thin film transistors is provided on the first insulation layer.

20. The organic light emitting diode display of claim 16 in
which a first electrode of the capacitor is provided on the first
insulation layer, and a second electrode of the capacitor,
facing the first electrode, is provided on the second insulation
layer.
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