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An organic light emitting diode display includes a pixel por-
tion displaying an image and a peripheral portion surrounding
the pixel portion, a semiconductor layer including a pixel
switching semiconductor layer on the pixel portion on the
substrate, a being driving semiconductor layer, and a periph-
eral switching semiconductor layer on the peripheral portion,
a first gate insulating layer on the semiconductor layer, a
peripheral switching gate electrode on the first gate insulating
layer of the peripheral portion, a second gate insulating layer
covering the peripheral switching gate electrode and the first
gate insulating layer, a pixel switching gate electrode and a
driving gate electrode on the second gate insulating layer of
the pixel portion, and a third gate insulating layer covering the
pixel switching gate electrode, the driving gate electrode, and
the second gate insulating layer.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0119731 filed in the
Korean Intellectual Property Office on Oct. 26, 2012, and
entitled: “Organic Light Emitting Diode Display and Method
of Manufacturing the Same,” the entire contents of which are
incorporated herein by reference.

BACKGROUND

[0002] An organic light emitting diode display may include
two electrodes and an organic emission layer interposed ther-
ebetween. Electrons injected from one of the electrodes and
holes injected from the other of the electrodes are bonded to
each other in the organic emission layer to form an exciton,
and light is emitted while the exciton discharges energy.
[0003] 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

[0004] Embodiments may be realized by providing an
organic light emitting diode display that includes a substrate
including a pixel portion displaying an image and a peripheral
portion surrounding the pixel portion, a semiconductor layer
including a pixel switching semiconductor layer formed on
the pixel portion on the substrate, a driving semiconductor
layer, and a peripheral switching semiconductor layer formed
on the peripheral portion, a first gate insulating layer formed
on the semiconductor layer, a petipheral switching gate elec-
trode formed on the first gate insulating layer of the peripheral
portion, a second gate insulating layer covering the peripheral
switching gate electrode and the first gate insulating layer, a
pixel switching gate electrode and a driving gate electrode
formed on the second gate insulating layer of the pixel por-
tion, and a third gate insulating layer covering the pixel
switching gate electrode, the driving gate electrode, and the
second gate insulating layer, in which the driving semicon-
ductor layer may be bent.

[0005] Theorganic light emitting diode display may further
include a storage capacitor overlapping the driving semicon-
ductor layer. The storage capacitor may include a first storage
capacitive plate formed on the second gate insulating layer
and ovetlapping the driving semiconductor layer, and a sec-
ond storage capacitive plate formed on the third gate insulat-
ing layer covering the first storage capacitive plate and over-
lapping the first storage capacitive plate.

[0006] Thedriving semiconductor layer may include a plu-
rality of bent portions. The driving semiconductor layer may
include a plurality of first extension portions extending in a
first direction and a plurality of second extension portions
extending in a second direction that is different from the first
direction, and the bent portions may connect the first exten-
sion portions and the second extension portions.

[0007] Theorganic light emitting diode display may further
include a scan line formed on the substrate and transferring a
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scan signal, a data line and a driving voltage line crossing the
scan line and transferring a data signal and a driving voltage,
respectively, a pixel switching transistor connected to the
scan line and the data line and including the pixel switching
semiconductor layer and the pixel switching gate electrode, a
driving transistor connected to a pixel switching drain elec-
trode of the pixel switching transistor and including the driv-
ing semiconductor layer and the driving gate electrode, and
an organic light emitting diode connected to a driving drain
electrode of the driving transistor.

[0008] Theorganic light emitting diode display may further
include: a peripheral switching transistor including the
peripheral switching semiconductor layer and the peripheral
switching gate electrode, in which the first gate insulating
layer may be formed between the peripheral switching semi-
conductor layerand the peripheral switching gate electrode of
the peripheral switching transistor.

[0009] The first gate insulating layer and the second gate
insulating layer may be formed between the pixel switching
semiconductor layer and the pixel switching gate electrode of
the pixel switching transistor. The first gate insulating layer
and the second gate insulating layer may be formed between
the driving semiconductor layer and the driving gate elec-
trode of the driving transistor.

[0010] Theorganiclight emitting diode display may further
include: a compensation transistor compensating a threshold
voltage of the driving transistor and connected to the driving
transistor. The organic light emitting diode display may fur-
ther include a light emission control transistor turned-on by a
light emission control signal transferred by a light emission
control line to transfer the driving voltage from the driving
transistor to the organic light emitting diode, in which the
light emission control transistor may be positioned between
the driving drain electrode of the driving transistor and the
organic light emitting diode.

[0011] Theorganic light emitting diode display may further
include: an interlayer insulating layer covering the second
storage capacitive plate, a connection member formed on the
interlayer insulating layer and connected through a contact
hole formed in the third gate insulating layer and the inter-
layer insulating layer to the first storage capacitive plate, and
aprotective layer covering the interlayer insulating layer and
the connection member, in which the connection member
may be connected to a compensation drain electrode of the
compensation transistor.

[0012] The scan line may be formed on the same layer as
the first storage capacitive plate, and the data line and the
driving voltage line may be formed on the same layer as the
connection member. The driving voltage line may be con-
nected through a contact hole formed in the interlayer insu-
lating layer to the second storage capacitive plate.

[0013] Theorganic light emitting diode display may further
include an operation control transistor turned-on by the light
emission control signal transferred by the light emission con-
trol line to transfer the driving voltage to the driving transis-
tor, in which the operation control transistor may be posi-
tioned between the driving voltage line and a driving source
electrode of the driving transistor.

[0014] Theorganic light emitting diode display may further
include an initialization transistor turned-on according to a
prior scan signal transferred through a prior scan line to
transfer an initialization voltage to the driving gate electrode
of the driving transistor, in which the initialization transistor
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may be positioned between the initialization voltage line and
the driving gate electrode of the driving transistor.

[0015] Embodiments may also be realized by providing a
method of manufacturing an organic light emitting diode
display that includes forming a pixel switching semiconduc-
tor layer and a bent driving semiconductor layer on a pixel
portion on a substrate including the pixel portion and a
peripheral portion, and forming a peripheral switching semi-
conductor layer on the peripheral portion, forming a first gate
insulating layer on the pixel switching semiconductor layer,
the driving semiconductor layer, and the peripheral switching
semiconductor layer, forming a peripheral switching gate
electrode on the first gate insulating layer of the peripheral
portion, forming a second gate insulating layer covering the
peripheral switching gate electrode and the first gate insulat-
ing layer, forming a pixel switching gate electrode and a
driving gate electrode on the second gate insulating layer of
the pixel portion, and forming a third gate insulating layer
covering the pixel switching gate electrode, the driving gate
electrode, and the second gate insulating layer.

[0016] The method may further include forming a storage
capacitor overlapping the driving semiconductor layer. The
forming of the storage capacitor may include forming a first
storage capacitive plate overlapping the driving semiconduc-
tor layer on the second gate insulating layer, and forming a
second storage capacitive plate overlapping the first storage
capacitive plate on the third gate insulating layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Features will become apparent to those of ordinary
skill in the art by describing in detail exemplary embodiments
with reference to the attached drawings in which:

[0018] FIG.1isa topplan view of an organic light emitting
diode display according to an exemplary embodiment.
[0019] FIG. 2is an equivalent circuit of one pixel of a pixel
portion of the organic light emitting diode display according
to the exemplary embodiment.

[0020] FIG.3isaview schematically illustrating a plurality
of transistors and capacitors ofthe pixel portion of the organic
light emitting diode display according to the exemplary
embodiment.

[0021] FIG. 4 is a specific layout view of one pixel of FIG.
3

[0022] FIG.5is a view schematically illustrating a switch-
ing transistor of a peripheral portion of the organic light
emitting diode display according to the exemplary embodi-
ment.

[0023] FIG. 6is a cross-sectional view of the organic light
emitting diode display of FIG. 4, which is taken along line
VI-VIL.

[0024] FIG. 7is a cross-sectional view of the organic light
emitting diode display of FIG. 4, which is taken along line
VII-VIL

[0025] FIG. 8 is a cross-sectional view taken along line
VII-VIII of FIG. 5.

[0026] FIGS. 9,11, and 13 are layout views sequentially
illustrating a method of manufacturing the organic light emit-
ting diode display according to the exemplary embodiment.
[0027] FIG. 10 is a cross-sectional view of the organic light
emitting diode display of FIG. 9, which is taken along lines
X-X'"and X'-X".

[0028] FIG. 12 is across-sectional view of the organic light
emitting diode display of FIG. 11, which is taken along lines
XI-XTII' and X1I'-XTI".
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[0029] FIG. 14 is a cross-sectional view of the organic light
emitting diode display of FIG. 13, which is taken along lines
XIV-XIV' and XTV'-XIV".

DETAILED DESCRIPTION

[0030] Embodiments will be described more fully herein-
after with reference to the accompanying drawings, in which
exemplary embodiments 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 embodiments.

[0031] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion. Further, the size and thickness of each component shown
in the drawings are arbitrarily shown for understanding and
ease of description, but embodiments are not limited thereto.
[0032] Inthe drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
for understanding and ease of description, the thickness of
some layers and areas is exaggerated. It will be understood
that when an element such as a layer, film, region, or substrate
is referred to as being “on” another element, it can be directly
on the other element or intervening elements may also be
present.

[0033] Further, unless explicitly described to the contrary,
the word “comprise” and variations such as “comprises” or
“comprising”, will be understood to imply the inclusion of
stated elements but not the exclusion of any other elements. In
addition, in the specification, the word “on” means position-
ing on or below the object portion, but does not essentially
mean positioning on the upper side of the object portion based
on a gravity direction.

[0034] Further, in the specification, the word “on a flat
surface” means when an object portion is viewed from the
above, and the word “on a cross section” means when a cross
section taken by vertically cutting an object portion is viewed
from the side.

[0035] Then, an organic light emitting diode display
according to an exemplary embodiment will be described in
detail with reference to FIGS. 1to 8.

[0036] FIG. 1isa top plan view of an organic light emitting
diode display according to an exemplary embodiment, and
FIG. 2 is an equivalent circuit of one pixel of a pixel portion
of the organic light emitting diode display according to the
exemplary embodiment.

[0037] As illustrated in FIG. 1, the organic light emitting
diode display according to the exemplary embodiment
includes a pixel portion P formed on a substrate 110, which
pixel portion P includes a plurality of pixels 1 formed of an
organic light emitting diode (OLED), and a peripheral portion
S surrounding the pixel portion P, which peripheral portion
includes a plurality of peripheral circuits 2.

[0038] As illustrated in FIG. 2, one pixel 1 formed in the
pixel portion P of the organic light emitting diode display
according to the exemplary embodiment includes a plurality
of signal lines 121, 122, 123, 124, 171, and 172, and a plu-
rality of transistors T1, T2, T3, T4, T5, and T6, a storage
capacitor Cst, and an organic light emitting diode (OLED)
connected to a plurality of signal lines.

[0039] The transistor includes a driving transistor (driving
thin film transistor) T1, a pixel switching transistor (switch-
ing thin film transistor) T2, a compensation transistor T3, an
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initialization transistor T4, an operation control transistor T5,
and a light emission control transistor T6.

[0040] The signal line includes a scan line 121 transferring
ascansignal Sn, a prior scan line 122 transferring a prior scan
signal Sn-1 to the initialization transistor T4, a light emission
control line 123 transferring a light emission control signal
En to the operation control transistor T5 and the light emis-
sion control transistor T6, a data line 171 crossing the scan
line 121 and transferring a data signal Dm, a driving voltage
line 172 transferring a driving voltage ELVDD and formed
substantially parallel to the data line 171, and an initialization
voltage line 124 transferring an initialization voltage Vint
initializing the driving transistor T1.

[0041] A gate electrode G1 of the driving transistor T1 is
connected to an end Cstl of the storage capacitor Cst, a source
electrode S1 of the driving transistor T1 is connected via the
operation control transistor T5 to the driving voltage line 172,
and the drain electrode D1 of the driving transistor T1 is
electrically connected via the light emission control transistor
T6 to an anode of the organic light emitting diode (OLED).
The driving transistor T1 receives the data signal Dm accord-
ing to switching operation of the pixel switching transistor T2
to supply a driving current Id to the organic light emitting
diode (OLED).

[0042] A gate electrode G2 of the pixel switching transistor
T2 is connected to the scan line 121, a source electrode S2 of
the pixel switching transistor T2 is connected to the data line
171, and a drain electrode D2 of the pixel switching transistor
T2 is connected via the operation control transistor T5 to the
driving voltage line 172 while being connected to the source
electrode S1 of the driving transistor T1. The pixel switching
transistor T2 is turned-on according to the scan signal Sn
transferred through the scan line 121 to perform switching
operation transferring the data signal Dm transferred to the
data line 171 to the source electrode of the driving transistor
T1.

[0043] A gate electrode G3 of the compensation transistor
T3 is connected to the scan line 121, a source electrode S3 of
the compensation transistor T3 is connected via the light
emission control transistor T6 to the anode of the organic light
emitting diode (OLED) while being connected to the drain
electrode D1 of'the driving transistor T1, and a drain electrode
D3 of the compensation transistor T3 is connected to an end
Cstl of the storage capacitor Cst, a drain electrode D4 of the
initialization transistor T4, and the gate electrode G1 of the
driving transistor T1 together. The compensation transistor
T3 is turned-on according to the scan signal Sn transferred
through the scan line 121 to connect the gate electrode G1 and
the drain electrode D1 of the driving transistor T1 to each
other, thus performing diode-connection of the driving tran-
sistor T1.

[0044] The gate electrode G4 of the initialization transistor
T4 is connected to the prior scan line 122, the source electrode
S4 of the initialization transistor T4 is connected to the ini-
tialization voltage line 124, and the drain electrode D4 of the
initialization transistor T4 is connected to an end Cst1 of the
storage capacitor Cst, the drain electrode D3 of the compen-
sation transistor T3, and the gate electrode G1 of the driving
transistor T1 together. The initialization transistor T4 is
turned-on according to the prior scan signal Sn-1 transferred
through the prior scan line 122 to transfer the initialization
voltage Vint to the gate electrode G1 of the driving transistor
T1, thus performing an initialization operation initializing the
voltage of the gate electrode G1 of the driving transistor T1.
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[0045] A gate electrode G5 of the operation control tran-
sistor T5 is connected to the light emission control line 123, a
source electrode S5 of the operation control transistor T5 is
connected to the driving voltage line 172, and a drain elec-
trode D5 of the operation control transistor T5 is connected to
the source electrode S1 of the driving transistor T1 and the
drain electrode S2 of the pixel switching transistor T2.
[0046] A gate electrode G6 of the light emission control
transistor T6 is connected to the light emission control line
123, a source electrode S6 of the light emission control tran-
sistor T6 is connected to the drain electrode D1 of the driving
transistor T1 and the source electrode S3 of the compensation
transistor T3, and 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 con-
trol transistor T5 and the light emission control transistor T6
are simultaneously turned-on according to the light emission
control signal En transferred through the light emission con-
trol line 123 to transfer the driving voltage ELVDD to the
organic light emitting diode (OLED), thus allowing the driv-
ing current Id to flow in the organic light emitting diode
(OLED).

[0047] Another end Cst2 of the storage capacitor Cst is
connected to the driving voltage line 172, and a cathode of the
organic light emitting diode (OLED) is connected to a com-
mon voltage ELVSS. Accordingly, the organic light emitting
diode (OLED) receives the driving current Id from the driving
transistor T1 to emit light, thereby displaying an image.
[0048] Hereinafter, a specific operation process of one
pixel of the organic light emitting diode display according to
the exemplary embodiment will be described in detail.
[0049] First, the prior scan signal Sn—1 at a low level is
supplied through the prior scan line 122 during an initializa-
tion period. Then, the initialization transistor T4 is turned-on
corresponding to the prior scan signal Sn-1 at the low level,
and the initialization voltage Vint is connected from the ini-
tialization voltage line 124 through the initialization transis-
tor T4 to the gate electrode of the driving transistor T1 to
initialize the driving transistor T1 by the initialization voltage
Vint.

[0050] Subsequently. the scan signal Sn at the low level is
supplied through the scan line 121 during a data program-
ming period. Then, the pixel switching transistor T2 and the
compensation transistor T3 are turned-on corresponding to
the scan signal Sn at the low level.

[0051] In this case, the driving transistor T1 is diode-con-
nected by the turned-on compensation transistor T3, and
biased in a forward direction.

[0052] Then, a compensation voltage Dm+Vth (Vth is a
negative value) obtained by subtracting a threshold voltage
Vth of the driving transistor T1 from the data signal Dm
supplied from the data line 171 is applied to the gate electrode
of the driving transistor T1.

[0053] The driving voltage ELVDD and the compensation
voltage Dm+Vth are applied to both ends of the storage
capacitor Cst, and a charge corresponding to a difference
between voltages at both ends is stored in the storage capaci-
tor Cst. Thereafter, the level of the light emission control
signal En supplied from the light emission control line 123
during the light emission period is changed from the high
level to thelow level. Then, the operation control transistor TS
and the light emission control transistor T6 are turned-on by
the light emission control signal En at the low level during the
light emission period.
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[0054] Then, the driving current Id is generated according
to adifference between the voltage of the gate electrode of the
driving transistor T1 and the driving voltage ELVDD, and the
driving current Id is supplied through the light emission con-
trol transistor T6 to the organic light emitting diode (OLED).
The gate-source voltage Vgs of the driving transistor T1 is
maintained at ‘(Dm+Vth)-ELVDD’ by the storage capacitor
Cst during the light emission petiod, and the driving current
1d is proportional to a square of a value obtained by subtract-
ing the threshold voltage from the source-gate voltage, that is,
«(Dm-ELVDD)?’, according to a current-voltage relationship
of the driving transistor T1. Accordingly, the driving current
1d is determined regardless of the threshold voltage Vth of the
driving transistor T1.

[0055] Then, a detailed structure of the pixel of the pixel
portion of the organic light emitting diode display illustrated
in FIG. 2 and a detailed structure of the switching transistor of
the peripheral portion will be described in detail with refer-
ence to FIGS. 3 to 8 and FIG. 2 together.

[0056] FIG.31isaview schematically illustrating a plurality
of transistors and capacitors of the pixel portion of the organic
light emitting diode display according to the exemplary
embodiment, FIG. 4 is a specific layout view of one pixel of
FIG. 3, FIG. 5 is a view schematically illustrating a transistor
of a peripheral portion of the organic light emitting diode
display according to the exemplary embodiment, FIG. 6 is a
cross-sectional view of the organic light emitting diode dis-
play of FIG. 4, which is taken along line VI-VL, FIG. 7 is a
cross-sectional view of the organic light emitting diode dis-
play of FIG. 4, which is taken along line VII-VII, and FIG. 8
is a cross-sectional view taken along line VIII-VIII of FIG. 5.

[0057] Asillustrated in FIG. 3, the pixel of the pixel portion
P of the organic light emitting diode display according to the
exemplary embodiment includes the scan line 121, the prior
scan line 122, the light emission control line 123, and the
initialization voltage line 124 applying the scan signal Sn, the
prior scan signal Sn-1, the light emission control signal En,
and the initialization voltage Vint, respectively, and formed in
arow direction, and the data line 171 and the driving voltage
line 172 crossing all the scan line 121, the prior scan line 122,
the light emission control line 123, and the initialization
voltage line 124 and applying the data signal Dm and the
driving voltage ELVDD, respectively, to the pixel.

[0058] Further, the driving transistor T1, the pixel switch-
ing transistor T2, the compensation transistor T3, the initial-
ization transistor T4, the operation control transistor T5, the
light emission control transistor T6, the storage capacitor Cst,
and the organic light emitting diode (OLED) are formed in the
pixel.

[0059] Asillustrated in FIGS. 3 and 4, the driving transistor
T1, the pixel switching transistor T2, the compensation tran-
sistor T3, the initialization transistor T4, the operation control
transistor T5, and the light emission control transistor T6
formed in the pixel portion P are formed along the semicon-
ductor layer 131, and the semiconductor layer 131 is formed
to be bent in various shapes. The semiconductor layer 131
may be formed of, e.g., polysilicon or oxide semiconductor.
The oxide semiconductor may include, e.g., any one of oxides
of zinc (Zn), gallium (Ga), tin (Sn), or indium (In) as a basis,
or zinc oxide (Zn0O), indium-gallium-zinc oxide (InGaZnQO,),
indium-zinc oxide (Zn—In—O), or zinc-tin oxide (Zn—
Sn—O) that are complex oxides thereof. In the case where the
semiconductor layer 131 is formed of the oxide semiconduc-
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tor, a separate protective layer may be added to protect the
oxide semiconductor that is weak to an external environment
such as high temperatures.

[0060] The semiconductor layer 131 includes a channel
region not doped with an impurity and a source region and a
drain region formed at both sides of the channel region to be
doped with the impurity. Herein, the impurity is changed
according to a kind of transistor, and an N type impurity or a
P type impurity is feasible.

[0061] The semiconductor layer 131 includes a driving
semiconductor layer 131a formed in the driving transistor T1,
a pixel switching semiconductor layer 1315 formed in the
pixel switching transistor T2, a compensation semiconductor
layer 131¢ formed in the compensation transistor T3, an ini-
tialization semiconductor layer 1314 formed in the initializa-
tion transistor T4, an operation control semiconductor layer
131e formed in the operation control transistor T5, and a light
emission control semiconductor layer 131fformed inthe light
emission control transistor T6.

[0062] Further, the semiconductor layer 131 includes a
peripheral switching semiconductor layer 131s formed in a
peripheral switching transistor Ts of the peripheral portion S.
[0063] The driving transistor T1 includes the driving semi-
conductor layer 131a, the driving gate electrode 125a, the
driving source electrode 1764, and the driving drain electrode
177a. The driving semiconductor layer 131a is bent. The
driving semiconductor layer 131a includes a plurality of first
extension portions 31 extending in a first direction, a plurality
of second extension portions 32 extending in a second direc-
tion that is different from the first direction, and a plurality of
bent portions 33 connecting the first extension portion 31 and
the second extension portion 32. Accordingly, the driving
semiconductor layer 131a may be disposed in a zigzag form.
The driving semiconductor layer 131a illustrated in FIGS. 3
and 4 includes three first extension portions 31, two second
extension portions 32, and four bent portions 33. The driving
semiconductor layer 131a may be longitudinally disposed in
a ‘2" form, e.g., in a zigzag form.

[0064] As described above, the driving semiconductor
layer 131a may be longitudinally fainted in a narrow space by
forming the driving semiconductor layer 131¢ including a
plurality of bent portions 33. Accordingly, since the driving
channel region 1314l of the driving semiconductor layer
131a may be longitudinally formed, the driving range of the
gate voltage applied to the driving gate electrode 125q is
broadened. Therefore, since the driving range of the gate
voltage is broad, a grayscale of light emitted from an organic
light emitting diode (OLED) can be more finely controlled by
changing the magnitude of the gate voltage. Accordingly, it is
possible to increase a resolution of the organic light emitting
diode display and improve a display quality.

[0065] In the driving semiconductor layer 131a, the first
extension portion 31, the second extension portion 32, and the
bent portion 33 may be variously disposed to implement
various exemplary embodiments such as the shapes of “S’,
‘M’, and ‘W’.

[0066] The driving source electrode 176a corresponds to
the driving source region 176a doped with the impurity in the
driving semiconductor layer 1314, and the driving drain elec-
trode 177¢ corresponds to the driving drain region 177a
doped with the impurity in the driving semiconductor layer
131a. The storage capacitor Cst is formed on the driving gate
electrode 1254 while overlapping the driving gate electrode
1254 on a cross section.
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[0067] The storage capacitor Cst includes a first storage
capacitive plate 125a and a second storage capacitive plate
127 disposed with a third gate insulating layer 143 interposed
therebetween. Herein, the driving gate electrode 1254 plays a
role of the first storage capacitive plate 125a, the third gate
insulating layer 143 becomes a dielectric material, and a
storage capacitance is determined by the charge accumulated
in the storage capacitor Cst and the voltage between both
capacitive plates 1254 and 127.

[0068] The first storage capacitive plate 125a 1s separated
from the adjacent pixel to form, e.g., a rectangular shape. The
first storage capacitive plate 125q is formed of the same
material as the scan line 121, the prior scan line 122, the light
emission control line 123, the switching gate electrode 1255,
the compensation gate electrode 125¢, the operation control
gate electrode 125¢, and the light emission control gate elec-
trode 125/, on the same layer.

[0069] The second storage capacitive plate 127 is con-
nected to the adjacent pixel, and is formed of the same mate-
rial as the initialization voltage line 124 on the same layer
thereas.

[0070] As described above, it is possible to ensure the stor-
age capacitance, even at a high resolution, by forming the
storage capacitor overlapping the driving semiconductor
layer 131a in order to ensure a region of the storage capacitor
reduced by the driving semiconductor layer 1314 has the bent
portion.

[0071] The pixel switching transistor T2 includes the pixel
switching semiconductor layer 1315, the pixel switching gate
electrode 1255, a pixel switching source electrode 1765, and
a pixel switching drain electrode 1775. The switching source
electrode 17654 is a portion protruding from the data line 171,
and the switching drain electrode 1775 corresponds to a
switching drain region 1776 doped with an impurity in the
pixel switching semiconductor layer 1314.

[0072] The compensation transistor T3 includes the com-
pensation semiconductor layer 131c, the compensation gate
electrode 125¢, a compensation source electrode 176¢, and a
compensation drain electrode 177¢, the compensation source
electrode 176¢ corresponds to a compensation source region
176¢ doped with the impurity in the compensation semicon-
ductor layer 131¢, and the compensation drain electrode 177¢
corresponds to a compensation drain region 177¢ doped with
the impurity in the compensation semiconductor layer 131c.
The compensation gate electrode 125¢ may reduce the pos-
sibility of and/or prevent a leakage current by forming a
separate dual gate electrode 25.

[0073] The initialization transistor T4 includes the initial-
ization semiconductor layer 1314, an initialization gate elec-
trode 1254, an initialization source electrode 176d, and an
initialization drain electrode 1774. The initialization drain
electrode 177d corresponds to an initialization drain region
177d doped with the impurity in the initialization semicon-
ductor layer 131d. The initialization source electrode 176d is
connected through an initialization connection line 78 to the
initialization voltage line 124. An end of the initialization
connection line 78 is connected through a contact hole 161
formed in the third gate insulating layer 143 and an interlayer
insulating layer 160 to the initialization voltage line 124.
Another end of the initialization connection line 78 is con-
nected through a contact hole 162 formed in the first gate
insulating layer 141, the second gate insulating layer 142, the
third gate insulating layer 143, and the interlayer insulating
layer 160 to the initialization source electrode 176d.
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[0074] The operation control transistor T5 includes an
operation control semiconductor layer 131e, an operation
control gate electrode 125¢, an operation control source elec-
trode 176e, and an operation control drain electrode 177e.
The operation control source electrode 176e is a portionofthe
driving voltage line 172, and the operation control drain elec-
trode 177e corresponds to the operation control drain region
177e doped with the impurity in the operation control semi-
conductor layer 131e.

[0075] Thelight emission control transistor T6 includes the
light emission control semiconductor layer 131f; the light
emission control gate electrode 125f, a light emission control
source electrode 176/, and a light emission control drain
electrode 177f. The light emission control source electrode
176f corresponds to a light emission control source region
178f doped with the impurity in the light emission control
semiconductor layer 131/

[0076] An end of the driving semiconductor layer 131a of
the driving transistor T1 is connected to the switching semi-
conductor layer 1315 and the compensation semiconductor
layer 131c, and another end of the driving semiconductor
layer 131a is connected to the operation control semiconduc-
tor layer 131e and the light emission control semiconductor
layer 131f. Therefore, the driving source electrode 176a is
connected to the switching drain electrode 1775 and the
operation control drain electrode 177e. The driving drain
electrode 177a is connected to the compensation source elec-
trode 176¢ and the light emission control source electrode
176/

[0077] The first storage capacitive plate 125a of the storage
capacitor Cst is connected through the connection member
174 to the compensation drain electrode 177¢ and the initial-
ization drain electrode 1774 together. The connection mem-
ber 174 is formed on the same layer as the data line 171, an
end of the connection member 174 is connected through a
contact hole 166 formed in the first gate insulating layer 141,
the second gate insulating layer 142, the third gate insulating
layer 143, and the interlayer insulating layer 160 to the com-
pensation drain electrode 177¢ and the initialization drain
electrode 177d. Another end of the connection member 174 is
connected through a contact hole 167 formed in the second
gate insulating layer 143 and the interlayer insulating layer
160 to the first storage capacitive plate 1254. In this case,
another end of the connection member 174 is connected
through a storage opening 27 formed in the second storage
capacitive plate 127 to the first storage capacitive plate 125a.
[0078] The second storage capacitive plate 127 of the stor-
age capacitor Cst is connected through a contact hole 168
formed in the interlayer insulating layer 160 to the driving
voltage line 172.

[0079] Thepixel switching transistor T2 is used as a switch-
ing diode selecting the pixel that is to emit light. The switch-
ing gate electrode 1255 is connected to the scan line 121, the
switching source electrode 1765 is connected to the data line
171, and the switching drain electrode 1775 is connected to
the driving transistor T1 and the operation control transistor
T5. The light emission control drain electrode 177f of the
light emission control transistor T6 is connected, e.g., directly
connected, through a contact hole 181 formed in a protective
layer 180 to a pixel electrode 191 of an organic light emitting
diode 70.

[0080] Referring to FIG. 5, the peripheral switching tran-
sistor Ts includes the peripheral switching semiconductor
layer 1315, the peripheral switching gate electrode 1255, a
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peripheral switching source electrode 1765, and a peripheral
switching drain electrode 177s. The peripheral switching
source electrode 1765 and the peripheral switching drain elec-
trode 177s face each other based on the flat surface type
peripheral switching gate electrode 125s. The peripheral
switching transistor Ts is used as a switching diode switching
aperipheral circuit 2 such as a driver positioned on the periph-
eral portion S.

[0081] Hereinafter, a structure of the pixel portion and the
peripheral portion of the organic light emitting diode display,
according to the exemplary embodiment, will be specifically
described according to the lamination order with reference to
referring to FIGS. 4 t0 8.

[0082] The structure of the transistor will be described
based on the driving transistor T1, the pixel switching tran-
sistor T2, and the light emission control transistor T6 of the
pixel portion P, and the peripheral switching transistor Ts of
the peripheral portion S as a key constitution. The remaining
transistors T3, T4, and T5 may each be substantially the same
as one of the laminate structures of the driving transistor T1,
the pixel switching transistor T2, and the light emission con-
trol transistor T6, and thus are not described in further detail.
[0083] A buffer layer 111 is formed on the substrate 110,
and the substrate 110 is formed of an insulating substrate, e.g.,
made of glass, quartz, ceramics, plastics, or the like.

[0084] The driving semiconductor layer 131a, the pixel
switching semiconductor layer 1315, and the light emission
control semiconductor layer 131f are formed on the buffer
layer 111 of the pixel portion P. The driving semiconductor
layer 131a includes a driving channel region 131a1 and the
driving source region 176a and the driving drain region 177a
facing each other with the driving channel region 13141 inter-
posed therebetween. The pixel switching semiconductor
layer 1315 includes a pixel switching channel region 13151
and a pixel switching source region 1326 and a pixel switch-
ing drain region 1775 facing each other with the pixel switch-
ing channel region 13151 interposed therebetween. The light
emission control transistor T6 includes a light emission con-
trol channel region 131/1, the light emission control source
region 176f, and the light emission control drain region 133/
[0085] Since the driving semiconductor layer 131a
includes a plurality of bent portions 33 to be formed in a
zigzag form, specifically, in a ‘=’ form, the driving semi-
conductor layer 131e may be longitudinally formed in a nar-
row space. Accordingly, since the driving channel region 131
al of the driving semiconductor layer 131a may be longitu-
dinally formed, the driving range of the gate voltage applied
to the driving gate electrode 1254 is broadened.

[0086] Further, the peripheral switching semiconductor
layer 131s is formed on the buffer layer 111 of the peripheral
portion S.

[0087] The first gate insulating layer 141 and the second
gate insulating layer 142 formed of, e.g., silicon nitride
(SiN,), silicon oxide (SiO,) or the like, are sequentially
formed on the pixel switching semiconductor layer 1314, the
driving semiconductor layer 1315, and the light emission
control semiconductor layer 131fof the pixel portion P. Only
the first gate insulating layer 141 is formed on the peripheral
switching semiconductor layer 1315 of the peripheral portion
S, e.g., such that the second gate insulating layer 142 is
formed on the peripheral switching gate electrode 1255 in the
peripheral portion S.

[0088] A first gate wire including the peripheral switching
gate electrode 1255 is formed at a position overlapping the
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peripheral switching semiconductor layer 131s on the first
gate insulating layer 141 of the peripheral portion S, and the
second gate insulating layer 142 is formed on the peripheral
switching gate electrode 125s. In addition, second gate wires
including the scan line 121 including the driving gate elec-
trode 1254, the pixel switching gate electrode 1255, and the
compensation gate electrode 125¢, the prior scan line 122
including the initialization gate electrode 1254, and the light
emission control line 123 including the operation control gate
electrode 125¢ and the light emission control gate electrode
125fare formed on the second gate insulating layer 142 of the
pixel portion P.

[0089] The driving gate electrode 1254 is separated from
the scan line 121, and the floating gate electrode 25 overlaps
the driving channel region 131a1 of the driving semiconduc-
tor layer 131a. In addition, the pixel switching gate electrode
1254 is connected to the scan line 121, and the pixel switching
gate electrode 125b overlaps the pixel switching channel
region 13151 of the pixel switching semiconductor layer
1315. In addition, the light emission control gate electrode
125f overlaps the light emission control channel region 13171
of the light emission control semiconductor layer 131/

[0090] For example, since only the first gate insulating
layer 141 is formed between the peripheral switching gate
electrode 12556 and the peripheral switching semiconductor
layer 1315, the peripheral switching transistor T's can perform
rapid switching operation. Further, in the pixel switching
transistor T2 and the driving transistor T1, since the first gate
insulating layer 141 and the second gate insulating layer 142
are formed between the pixel switching gate electrode 12556
and the pixel switching semiconductor layer 13156 and
between the driving gate electrode 125a and the driving semi-
conductor layer 131a, a distance between the pixel switching
gate electrode 1256 and the pixel switching semiconductor
layer 1315 is increased, and a distance between the driving
gate electrode 1254 and the driving semiconductor layer 131a
is increased. Accordingly, the driving range of the gate volt-
age applied to the driving gate electrode 1254 is broadened.

[0091] Further, in the driving transistor T1, since the length
of the driving channel region 131 al of the driving semicon-
ductor layer 131a is large, the driving range of the gate volt-
age applied to the driving gate electrode 125¢ may be further
broadened to more finely control the grayscale of light emit-
ted from the organic light emitting diode (OLED).

[0092] The third gate insulating layer 143 is formed of
silicon nitride (SiN, ), silicon oxide (SiO,), or the like on the
second gate wires 125a, 1255, 125¢, 125d, 125¢, 125/, 121,
122, and 123 and the second gate insulating layer 142 of the
pixel portion P and the second gate insulating layer 142 of the
peripheral portion S.

[0093] Third gate wires including the second storage
capacitive plate 127 and the initialization voltage line 124 are
formed on the third gate insulating layer 143 of the pixel
portion P. The second storage capacitive plate 127 overlaps
the first storage capacitive plate 125a to form the storage
capacitor Cst, and the first storage capacitive plate 1254 over-
laps the driving semiconductor layer 131a. As described
above, it is possible to ensure a storage capacitance even ata
high resolution at which the size of the pixel is reduced by
ensuring a region of the storage capacitor Cst reduced by the
driving semiconductor layer 131a having the bent portion 33
by forming the storage capacitor Cst overlapping the driving
semiconductor layer 131a.
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[0094] The interlayer insulating layer 160 is formed on the
third gate insulating layer 143, the second storage capacitive
plate 127, and the initialization voltage line 124. The first gate
insulating layer 141, the second gate insulating layer 142, the
third gate insulating layer 143, and the interlayer insulating
layer 160 have a contact hole 163 through which the light
emission control drain region 13171 of the light emission
control semiconductor layer 131f'is exposed together. Like
the first gate insulating layer 141, the second gate insulating
layer 142, and the third gate insulating layer 143, the intet-
layer insulating layer 160 is made ofa ceramic-based material
such as silicon nitride (SiN, ) or silicon oxide (SiO,).

[0095] Data wires including the data line 171 including the
pixel switching source electrode 1765, the driving voltage
line 172, the connection member 174, and the light emission
control drain electrode 177f are formed on the interlayer
insulating layer 160 of the pixel portion P, and the peripheral
switching source electrode 176s and the peripheral switching
drain electrode 177s are formed on the interlayer insulating
layer 160 of the peripheral portion S.

[0096] In addition, the pixel switching source electrode
1766 and the light emission control drain electrode 177f are
respectively connected through contact holes 164 and 163
formed in the interlayer insulating layer 160, the first gate
insulating layer 141, the second gate insulating layer 142, and
the third gate insulating layer 143 to the pixel switching
source region 13151 of the pixel switching semiconductor
layer 1315 and the light emission control drain region 13171
of the light emission control semiconductor layer 131/, and
the peripheral switching source electrode 176s and the
peripheral switching drain electrode 177s are each connected
through contact holes 66s and 67s formed in the interlayer
insulating layer 160, the first gate insulating layer 141, the
second gate insulating layer 142, and the third gate insulating
layer 143 to the peripheral switching semiconductor layer
131s.

[0097] The protective layer 180 covering the data wires
171, 172, 174, and 177/, the peripheral switching source
electrode 176s, and the peripheral switching drain electrode
177s is formed on the interlayer insulating layer 160. The
pixel electrode 191 is formed on the protective layer 180 of
the pixel portion P, and the pixel electrode 191 is connected
through the contact hole 181 formed in the protective layer
180 to the light emission control drain electrode 1771
[0098] A barrier rib 350 is formed on an edge of the pixel
electrode 191 and the protective layer 180, and the barrier rib
350 has a barrier rib opening 351 through which the pixel
electrode 191 is exposed. The barrier rib 350 may be made of
resins such as polyacrylates and polyimides or silica-based
inorganic materials.

[0099] An organic emission layer 370 is formed on the
pixel electrode 191 exposed through the barrier rib opening
351, and the common electrode 270 is formed on the organic
emission layer 370. As described above, the organic light
emitting diode 70 including the pixel electrode 191, the
organic emission layer 370, and the common electrode 270 is
formed.

[0100] Herein, the pixel electrode 191 is an anode that is a
hole injection electrode, and the common electrode 270 is a
cathode that is an electron injection electrode. However, the
embodiments are not limited thereto, e.g., the pixel electrode
191 may be the cathode and the common electrode 270 may
be the anode according to the driving method of the organic
light emitting diode display. Holes and electrons are injected
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from the pixel electrode 191 and the common electrode 270
into the organic emission layer 370, and when an exciton that
is bonded to the injected holes and electrons falls from an
exited state to a bottom state, light is emitted.

[0101] The organic emission layer 370 is formed of a low
molecular weight organic material or a high molecular weight
organic material such as PEDOT (poly 3,4-ethylenediox-
ythiophene). Further, the organic emission layer 370 may be
formed of a multilayer including one or more of an emission
layer, a hole injection layer HIL, a hole transport layer HTL,
an electron transport layer ETL, and an electron injection
layer EIL. In the case where all the layers are included, the
hole injection layer HIL is disposed on the pixel electrode 710
that is the anode, and the hole transport layer HTL, the emis-
sion layer, the electron transport layer ETL, and the electron
injection layer EIL are sequentially laminated thereon.
[0102] The organic emission layer 370 may include a red
organic emission layer emitting light having a red color, a
green organic emission layer emitting light having a green
color, and a blue organic emission layer emitting light having
a blue color, and the red organic emission layer, the green
organic emission layer, and the blue organic emission layer
are respectively formed ina red pixel, a green pixel, and a blue
pixel to implement a color image.

[0103] Further, the organic emission layer 370 may imple-
ment the color image by laminating all the red organic emis-
sion layer, the green organic emission layer, and the blue
organic emission layer in the red pixel, the green pixel, and
the blue pixel together, and forming a red color filter, a green
color filter, and a blue color filter for each pixel. As another
example, awhite organic emission layer emitting light having
a white color may be formed in all of the red pixel, the green
pixel, and the blue pixel, and the red color filter, the green
color filter, and the blue color filter may be formed for each
pixel to implement the color image. In the case where the
color image is implemented by using the white organic emis-
sion layer and the color filter, a deposition mask for forming
the red organic emission layer, the green organic emission
layer, and the blue organic emission layer does not need to be
used, which is advantageous to improve the resolution.
[0104] When the common electrode 270 is formed of a
reflective conductive material, a rear surface light emission
type organic light emitting diode display is obtained. Material
such as lithium (Li), calcium (Ca), lithium fluoride/calcium
(LiF/Ca), lithium fluoride/aluminum (LiF/Al), aluminum
(Al), silver (Ag), magnesium (Mg), or gold (Au) may be used
as the reflective material.

[0105] Hereinafter, a method of manufacturing the organic
light emitting diode display according to the exemplary
embodiment will be described in detail with reference the
drawings.

[0106] FIGS. 9, 11, and 13 are layout views sequentially
illustrating a method of manufacturing the organic light emit-
ting diode display according to the exemplary embodiment,
FIG. 10 is a cross-sectional view of the organic light emitting
diode display of FIG. 9, which is taken along lines X-X' and
X'-X", FIG. 12 is a cross-sectional view of the organic light
emitting diode display of FIG. 11, which is taken along lines
XII-XII" and XII'-XII", and FIG. 14 is a cross-sectional view
of the organic light emitting diode display of F1G. 13, which
is taken along lines XIV-XIV' and XIV'-XTV".

[0107] First, as illustrated in FIGS. 9 and 10, the buffer
layer 111 is formed on all of the peripheral portion S and the
pixel portion P of the substrate 110. The substrate 110 may be
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formed of a transparent insulating substrate such as glass,
quartz, or plastics. The buffer layer 111 may be foamed of a
single layer of silicon nitride or a laminate layer of silicon
nitride and silicon oxide, and is deposited on an entire surface
of the substrate 10 by a method such as plasma chemical
vapor deposition (PECVD).

[0108] A semiconductor layer 131 is formed on the buffer
layer 111 of the pixel portion P. The semiconductor layer 131
may be formed of polysilicon or an oxide semiconductor, and
the polysilicon may be formed by a method of forming an
amorphous silicon layer and then crystallizing the layer. Vari-
ous known methods may be applied as the crystallizing
method, and for example, the amorphous silicon layer may be
crystallized by using heat, a laser, Joule heat, an electric field,
a catalyst metal, or the like. The semiconductor layer 131 is
patterned by a photolithography process using a first mask.
Thereby, the driving semiconductor layer 131a, the pixel
switching semiconductor layer 1315, the compensation semi-
conductor layer 131¢, the initialization semiconductor layer
1314, the operation control semiconductor layer 131e, the
light emission control semiconductor layer 131f, and the
peripheral switching semiconductor layer 131s are simulta-
neously formed.

[0109] Next, as illustrated in FIGS. 11 and 12, a first gate
insulating layer 141 is formed on the driving semiconductor
layer 131a, the pixel switching semiconductor layer 1315, the
compensation semiconductor layer 131¢, the initialization
semiconductor layer 1314, the operation control semiconduc-
tor layer 131e, and the light emission control semiconductor
layer 131fof the pixel portion P, and the peripheral switching
semiconductor layer 131s of the peripheral portion S. The
first gate insulating layer 141 may be formed of silicon nitride
(SiN_), silicon oxide (SiO, ), orthe like, and is deposited on an
entire surface of the buffer layer 111 by a method such as
plasma chemical vapor deposition (PECVD).

[0110] The first gate metal layer is formed on the first gate
insulating layer 141. The first gate metal layer may be formed
of a multilayer where a metal layer including, e.g., any one of
copper (Cu), acopper alloy, aluminum (Al), and an aluminum
alloy, and a metal layer including any one of molybdenum
(Mo) and a molybdenum alloy are laminated. In addition, the
first gate metal layer is patterned by a photolithography pro-
cess using a second mask. Thereby, the peripheral switching
gate electrode 1255 is formed at a position overlapping the
peripheral switching semiconductor layer 131s in the periph-
eral portion S. The peripheral switching semiconductor layer
131s is classified into a channel region, a source region, and a
drain region by doping the peripheral switching semiconduc-
tor layer 131s with the impurity. The peripheral switching
gate electrode 1255 may reduce the possibility of and/or pre-
vent the channel region from being doped with the impurity
when the source region and the drain region are doped with
the impurity.

[0111] The second gate insulating layer 142 is formed on
the first gate insulating layer 141 and the peripheral switching
gate electrode 125s. The second gate wires 1254, 1255, 125¢,
125d, 125¢, 125/, 121, 122, and 123 are formed on the pixel
portion P by forming the second gate metal layer on the
second gate insulating layer 142 and patterning the second
gate metal layer by a photolithography process using a third
mask. The second gate metal layer may be formed of a mul-
tilayer, e.g., where a metal layer including any one of copper
(Cu), a copper alloy, aluminum (Al), and an aluminum alloy,
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and a metal layer including any one of molybdenum (Mo) and
a molybdenum alloy are laminated.

[0112] The driving semiconductor layer 131a, the pixel
switching semiconductor layer 1315, the compensation semi-
conductor layer 131¢, the initialization semiconductor layer
131d, the operation control semiconductor layer 131e, and
the light emission control semiconductor layer 131/ of the
pixel portion P are each classified into the channel region, the
source region, and the drain region by doping the driving
semiconductor layer 131a, the pixel switching semiconduc-
tor layer 1315, the compensation semiconductor layer 131c,
the initialization semiconductor layer 131d, the operation
control semiconductor layer 131e, and the light emission
control semiconductor layer 131/ of the pixel portion P with
the impurity.

[0113] The third gate insulating layer 143 is formed on the
second gate wires 125a, 1255, 125¢, 1254, 125¢, 125/, 121,
122, and 123 and the second gate insulating layer 142 of the
pixel portion P and the second gate insulating layer 142 of the
peripheral portion S. In addition, third gate wires including
the second storage capacitive plate 127 and the initialization
voltage line 124 are formed on the pixel portion P by forming
the third gate metal layer on the third gate insulating layer 143
of the pixel portion P and patterning the third gate metal layer
by a photolithography process using a fourth mask. For
example, astorage opening 27 is formed in the second storage
capacitive plate 127. The third gate metal layer may be
formed of a multilayer where a metal layer including any one
of copper (Cu), a copper alloy, aluminum (Al), and an alumi-
num alloy, and a metal layer including any one of molyhde-
num (Mo) and a molybdenum alloy are laminated.

[0114] Next,asillustratedin FIGS. 13 and 14, the interlayer
insulating layer 160 is formed on the third gate insulating
layer 143, the second storage capacitive plate 127, and the
initialization voltage line 124. The interlayer insulating layer
160 is formed of an organic layer or an inorganic layer, and
deposited on an entire surface of the substrate 110. In addi-
tion, the interlayer insulating layer 160, the first gate insulat-
ing layer 141, and the second gate insulating layer 142, and
the third gate insulating layer 143 are patterned by a photoli-
thography process using a fifth mask to form a plurality of
contact holes 161,162, 163,164,165,166,167,168, 66s, and
67s.

[0115] A data metal layer is formed on the interlayer insu-
lating layer 160. The data metal layer may be formed of a
multilayer where a metal layer including, e.g., any one of
copper, a copper alloy, aluminum, and an aluminum alloy, and
ametal layer including any one of molybdenum and a molyb-
denum alloy are laminated. For example, the data metal layer
may be formed of a Mo/Al/Mo triple layer or a Mo/Cu/Mo
triple layer.

[0116] In addition, the data metal layer is patterned by a
photolithography process using a sixth mask. Thereby, the
data wires including the data line 171 including the pixel
switching source electrode 1765, the driving voltage line 172,
the connection member 174, and the light emission control
drain electrode 177f are formed on the interlayer insulating
layer 160 of the pixel portion P, and the peripheral switching
source electrode 176s and the peripheral switching drain elec-
trode 1775 are formed on the interlayer insulating layer 160 of
the peripheral portion S.

[0117] Next, as illustrated in FIGS. 4 to 8, the protective
layer 180 covering the data wires 171,172,174, and 177/, the
peripheral switching source electrode 1765, and the periph-
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eral switching drain electrode 177s is formed on the interlayer
insulating layer 160, and a contact hole 181 is formed in the
protective layer 180 by a photolithography process using a
seventh mask. In addition, the pixel electrode layer is formed
on the protective layer 180 of the pixel portion P, and pat-
terned by a photolithography process using a eighth mask to
form the pixel electrode 191 connected through the contact
hole 181 to the light emission control drain electrode 177f.
The barrier rib 350 covering the pixel electrode 191 is formed
on the protective layer 180, and the barrier rib opening 351
through which a portion of the pixel electrode 191 is exposed
is formed in the barrier rib 350 by using a ninth mask.

[0118] In addition, the organic emission layer 370 is
formed on the pixel electrode 191 exposed through the barrier
rib opening 351 of the barrier rib 350. The organic light
emitting diode 70 may be completed by forming the common
electrode 270 on the organic emission layer 370. The com-
mon electrode 270 is formed even on the barrier rib 350 to be
formed over a plurality of pixels.

[0119] A sealing member (not illustrated) for protecting the
organic light emitting diode 70 may be formed on the com-
mon electrode 270, may be sealed by a sealanton the substrate
110, and may be formed of various materials such as glass,
quartz, ceramic, plastics, and metal. A sealing thin film layer
may be formed by depositing, e.g., an inorganic layer and an
organic layer on the common electrode 270 while not using
the sealant.

[0120] By way of summation and review, an organic light
emitting diode display includes a pixel portion including a
plurality of pixels on which an organic light emitting diode,
which is a self-light emitting diode, is formed. The organic
light emitting diode display also includes a peripheral portion
surrounding the pixel portion. A plurality of transistors and
capacitors for driving the organic light emitting diode are
formed on each pixel of the pixel portion, and another plural-
ity of transistors and capacitors forming a driver are formed
on the peripheral portion. The plurality of transistors of the
pixel portion include a switching transistor and a driving
transistor, and the plurality of transistors of the peripheral
portion include the switching transistor.

[0121] The higher the resolution of the organic light emit-
ting diode display is, the lower a quantity of current per pixel
is. Accordingly, a driving range of a gate voltage applied to a
gate electrode of the switching transistor and the driving
transistor of the pixel portion becomes narrow which easily
generates stains.

[0122] The described technology relates to an organic light
emitting diode display and a method of manufacturing the
same. For example, the described technology has been made
in an effort to provide an organic light emitting diode display
having a broadened driving range of a pixel switching tran-
sistor and a driving transistor of a pixel portion to display
various grayscales and having improved charge mobility of a
peripheral switching transistor of the peripheral portion. Fur-
ther, embodiments relate to broadening a driving range of a
pixel switching transistor and to a driving transistor of a pixel
portion displaying various grayscales and to forming the first
gate insulating layer and a second gate insulating layer
between the gate electrode and the semiconductor layer of the
pixel switching transistor and the driving transistor of the
pixel portion. Embodiments also relate to improving charge
mobility of a peripheral switching transistor of a peripheral
portion and to forming only a first gate insulating layer
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between a gate electrode and a semiconductor layer of the
peripheral switching transistor of the peripheral portion.
[0123] Also, according to embodiments, it is possible to
sufficiently ensure storage capacitance even at a high resolu-
tion by forming a storage capacitor overlapping the driving
semiconductor layer in order to ensure a region of the storage
capacitor reduced by the driving semiconductor layer having
a bent portion. Further, in the driving transistor of the pixel
portion, since a driving channel region of a driving semicon-
ductor layer may be longitudinally formed, e.g., by forming
the driving semiconductor layer including a plurality of bent
portions, a driving range of a gate voltage applied to a driving
gate electrode may be broadened.

[0124] Accordingly, since the driving range of the gate
voltage is broad, a grayscale of light emitted from an organic
light emitting diode (OLED) can be more finely controlled by
changing the magnitude of the gate voltage. Accordingly, it is
possible to increase a resolution of the organic light emitting
diode display and improve quality of the display.

[0125] 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.

What is claimed is:

1. An organic light emitting diode display, comprising:

a substrate including a pixel portion displaying an image
and a peripheral portion surrounding the pixel portion;

a semiconductor layer including a pixel switching semi-
conductor layer on the pixel portion on the substrate, a
driving semiconductor layer, and a peripheral switching
semiconductor layer on the peripheral portion, the driv-
ing semiconductor layer being bent;

a first gate insulating layer on the semiconductor layer;

a peripheral switching gate electrode on the first gate insu-
lating layer of the peripheral portion;

a second gate insulating layer covering the peripheral
switching gate electrode and the first gate insulating
layer;

a pixel switching gate electrode and a driving gate elec-
trode on the second gate insulating layer of the pixel
portion; and

a third gate insulating layer covering the pixel switching
gate electrode, the driving gate electrode, and the second
gate insulating layer.

2. The organic light emitting diode display of claim 1,
further comprising a storage capacitor overlapping the driv-
ing semiconductor layer.

3. The organic light emitting diode display of claim 2,
wherein the storage capacitor includes:

a first storage capacitive plate that is on the second gate
insulating layer and that overlaps the driving semicon-
ductor layer, and

a second storage capacitive plate that is on the third gate
insulating layer covering the first storage capacitive
plate and that overlaps the first storage capacitive plate.

4. The organic light emitting diode display of claim 3,
wherein the driving semiconductor layer includes a plurality
of bent portions.

5. The organic light emitting diode display of claim 4,
wherein:
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the driving semiconductor layer includes a plurality of first
extension portions extending in a first direction and a
plurality of second extension portions extending in a
second direction that is different from the first direction,
and

the bent portions connect the first extension portions and
the second extension portions.

6. The organic light emitting diode display of claim 3,

further comprising:

a scan line that is on the substrate and that transfers a scan
signal,

adataline and a driving voltage line that cross the scan line
and that transfer a data signal and a driving voltage,
respectively;

a pixel switching transistor connected to the scan line and
the data line and including the pixel switching semicon-
ductor layer and the pixel switching gate electrode;

a driving transistor connected to a pixel switching drain
electrode of the pixel switching transistor and including
the driving semiconductor layer and the driving gate
electrode; and

an organic light emitting diode connected to a driving drain
electrode of the driving transistor.

7. The organic light emitting diode display of claim 6,
further comprising a peripheral switching transistor including
the peripheral switching semiconductor layer and the periph-
eral switching gate electrode,

wherein the first gate insulating layer is between the
peripheral switching semiconductor layer and the
peripheral switching gate electrode of the peripheral
switching transistor.

8. The organic light emitting diode display of claim 7,
wherein the first gate insulating layer and the second gate
insulating layer are between the pixel switching semiconduc-
tor layer and the pixel switching gate electrode of the pixel
switching transistor.

9. The organic light emitting diode display of claim 8,
wherein the first gate insulating layer and the second gate
insulating layer are between the driving semiconductor layer
and the driving gate electrode of the driving transistor.

10. The organic light emitting diode display of claim 9,
further comprising a compensation transistor compensating a
threshold voltage of the driving transistor and connected to
the driving transistor.

11. The organic light emitting diode display of claim 10,
further comprising:

a light emission control transistor turned-on by a light
emission control signal transferred by a light emission
control line to transfer the driving voltage from the driv-
ing transistor to the organic light emitting diode,

wherein the light emission control transistor is positioned
between the driving drain electrode of the driving tran-
sistor and the organic light emitting diode.

12. The organic light emitting diode display of claim 3,

further comprising:

an interlayer insulating layer covering the second storage
capacitive plate;

aconnection member on the interlayer insulating layer and
connected through a contact hole formed in the third
gate insulating layer and the interlayer insulating layer
to the first storage capacitive plate, the connection mem-
ber being connected to a compensation drain electrode
of the compensation transistor; and
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a protective layer covering the interlayer insulating layer

and the connection member.

13. The organic light emitting diode display of claim 12,
wherein:

the scanline is on a same layer as the first storage capacitive

plate, and

the data line and a driving voltage line are on a same layer

as the connection member.

14. The organic light emitting diode display of claim 13,
wherein the driving voltage line is connected through a con-
tact hole formed in the interlayer insulating layer to the sec-
ond storage capacitive plate.

15. The organic light emitting diode display of claim 14,
further comprising:

an operation control transistor turned-on by a light emis-

sion control signal transferred by a light emission con-
trol line to transfer the driving voltage to the driving
transistor,

wherein the operation control transistor is positioned

between the driving voltage line and a driving source
electrode of the driving transistor.

16. The organic light emitting diode display of claim 15,
further comprising:

an initialization transistor turned-on according to a prior

scan signal transferred through a prior scan line to trans-
fer an initialization voltage to the driving gate electrode
of the driving transistor,

wherein the initialization transistor is positioned between

the initialization voltage line and the driving gate elec-
trode of the driving transistor.
17. A method of manufacturing an organic light emitting
diode display, the method comprising:
forming a pixel switching semiconductor layer and a bent
driving semiconductor layer on a pixel portion on a
substrate including the pixel portion and a peripheral
portion, and forming a peripheral switching semicon-
ductor layer on the peripheral portion;
forming a first gate insulating layer on the pixel switching
semiconductor layer, the being driving semiconductor
layer, and the peripheral switching semiconductor layer;

forming a peripheral switching gate electrode on the first
gate insulating layer of the peripheral portion;

forming a second gate insulating layer covering the periph-

eral switching gate electrode and the first gate insulating
layer;

forming a pixel switching gate electrode and a driving gate

electrode on the second gate insulating layer of the pixel
portion; and

forming a third gate insulating layer covering the pixel

switching gate electrode, the driving gate electrode, and
the second gate insulating layer.

18. The method of manufacturing an organic light emitting
diode display of claim 17, further comprising forming a stor-
age capacitor overlapping the driving semiconductor layer.

19. The method of manufacturing an organic light emitting
diode display of claim 18, wherein the forming of the storage
capacitor includes:

forming a first storage capacitive plate overlapping the

driving semiconductor layer on the second gate insulat-
ing layer, and

forming a second storage capacitive plate overlapping the

first storage capacitive plate on the third gate insulating
layer.
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