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(57) ABSTRACT

An OLED display is disclosed which included gate wires
provided on a substrate and extended in a first direction, data
wires provided on the gate wires and extended in a second
direction that crosses the first direction; a pixel circuit includ-

(22) Filed: Jun. 3,2013 ing first thin film transistors respectively connected to the gate
. L . wires and the data wires; and an organic light emitting diode
(30) Foreign Application Priority Data connected to the pixel circuit. The thin film transistor includes
Jun. 15,2012 (KR) 10-2012-0064404 a first active layer provided on the substrate to connect the
T e data wires and the organic light emitting diode, and includes
Publication Classification achannel area, a source area, and a drain area. The source area
and the drain area doped with an impurity and a first gate
(51) Imt.ClL electrode is not doped with the impurity and provided on the
HOIL 51/52 (2006.01) first active layer, interposing sequentially layered first and
HOIL 51/56 (2006.01) second insulation layers therebetween.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR
MANUFACTURING AN ORGANIC LIGHT
EMITTING DIODE DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0064404 filed in the
Korean Intellectual Property Office on Jun. 15, 2012, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology relates generally to an
organic light emitting diode (OLED) display and a manufac-
turing method thereof. More particularly, the described tech-
nology relates generally to an OLED display including a pixel
circuit including a plurality of thin film transistors and one or
more capacitors, and a manufacturing method thereof.
[0004] 2. Description of the Related Technology

[0005] Unlike a liquid crystal display (LCD), the OLED
display has a self-light emitting characteristic so that a sepa-
rate light source is not required. Therefore, the dimensions
and weight thereof may be reduced. Further, because the
OLED display has high quality characteristics such as low
power consumption, high luminance, and high reaction
speed, the OLED display is appropriate for use in a mobile
electronic device.

[0006] In general, the OLED display includes gate wires
provided on a substrate and extended in one direction, data
wires extended in a direction crossing the gate wires, a pixel
circuit connected with the gate wires and the data wires and
including a switching thin film transistor, a driving thin film
transistor, a driving thin film transistor, and one or more
capacitors, and an organic light emitting diode connected
with the pixel circuit.

[0007] Recently, a thicker insulation layer is formed
between an active layer and a gate electrode ofthe driving thin
film transistor compared to the switching thin film transistor
in order to increase the driving range of a gate voltage applied
to the gate electrode of the driving thin film transistor.
[0008] However, when animpurity is doped to a source area
and a drain area of the active layer of each of the driving thin
film transistor and the switching thin film transistor using the
gate electrode as a mask, the impurity may notbe easily doped
to the active layer of the driving thin film transistor because
the thicker insulation layer compared to the switching thin
film transistor is formed between the active layer and the gate
electrode of the driving thin film transistor.

[0009] Accordingly, the thickness of the insulation layer
formed between the active layer and the gate electrode of the
driving thin film transistor cannot exceed a predetermined
thickness for impurity doping with respect to the active layer
of the driving thin film transistor.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0010] An exemplary embodiment provides an OLED dis-
play of which a source area and a drain area of an active layer
of each of a plurality of thin film transistors are simply doped
with an impurity although a thicker insulation layer is pro-
vided between a gate electrode and an active layer of at least
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one of the plurality of thin film transistors, and a method for
manufacturing the OLED display.

[0011] Some embodiments disclosed herein provide an
OLED display including: gate wires provided on a substrate
and extended in a first direction; data wires provided on the
gate wires and extended in a second direction that crosses the
first direction; a pixel circuit having at least a first thin film
transistors respectively connected to the gate wires and the
data wires; and an organic light emitting diode connected to
the pixel circuit, and the thin film transistor includes a first
active layer provided on the substrate, the first active layer
including a channel area, a source area, and a drain area, the
source area and the drain area doped with an impurity con-
figured to connect the data wires and the organic light emit-
ting diode, and a first gate electrode which is not doped with
the impurity and provided on the first active layer, with
sequentially layered first and second insulation layers dis-
posed between the first gate electrode and the first active
layer.

[0012] The pixel circuit further includes a first capacitor
connected with the data wires, and the first capacitor may
include a first capacitor electrode formed in the same layer
where the first gate electrode is formed and connected with
the first gate electrode and a second capacitor electrode pro-
vided on the first capacitor electrode, a third insulation layer
disposed therebetween, and wherein the second capacitor
electrode is in electrical contact with the data wires.

[0013] Thepixel circuit further includes a second capacitor
connected with the gate wires, and the second capacitor may
include a third capacitor electrode formed in the same layer
where the first gate electrode is formed, the third capacitor
electrode electrically connected to the first capacitor elec-
trode and a fourth capacitor electrode provided on the third
capacitor electrode, having the third insulation layer disposed
therebetween, and wherein the fourth capacitor electrode is
electrically connected with the gate wires.

[0014] The pixel circuit further include a second thin film
transistor connected with the first thin film transistor, and the
second thin film transistor may include a second active layer
provided on the substrate configured to establish a connection
between the data wires and the first thin film transistor, and
including a channel area, a source area, and a drain area, the
source area and the drain area are doped with the impurity and
a second gate electrode provided on the second active layer,
interposing the first insulation layer therebetween and con-
nected with the gate wires, and doped with the impurity.
[0015] The first active layer may be formed by doping the
impurity to the source area and the drain area using a gate
pattern formed in the same layer where the gate electrode is
formed as a mask, and the first gate electrode may be formed
after the gate electrode is eliminated.

[0016] The first active layer may be formed by doping the
impurity to the source area and the drain area using a photo-
resist pattern formed in the same layer where the second
electrode is formed as a mask, and the first gate electrode may
be formed after the photoresist pattern is eliminated.

[0017] The pixel circuit further include a second thin film
transistor connected with the first thin film transistor, and the
second thin film transistor may include a second active layer
provided on the substrate configured to establish a connection
between the data wires and the first thin film transistor, and
including a channel area, a source area, and a drain area, the
source area and the drain area are doped with the impurity and
a second gate electrode provided on the second active layer,
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interposing the first insulation layer and the second insulation
layer therebetween and connected with the gate wires, and not
doped with the impurity.

[0018] Some embodiments disclosed herein provide an
OLED display including: gate wires provided on a substrate
and extended in a first direction; data wires provided on the
gate wires and extended in a second direction that crosses the
first direction,; a pixel circuit including a plurality of thin film
transistors respectively connected to the gate wires and the
data wires; and an organic light emitting diode connected to
the pixel circuit, and at least one of the plurality of thin film
transistors may include a gate electrode that is not doped with
an impurity, and other thin film transistors comprise gate
electrodes doped with the impurity.

[0019] Some embodiments disclosed herein provide a
method for manufacturing an OLED display, and the method
includes: forming a first active layer including a channel area,
a source area, and a drain area on a substrate, the source area
and the drain area neighboring each other, interposing the
channel area therebetween; forming a first insulation layer on
the first active layer and forming a gate pattern on the first
insulation layer that corresponds to the channel area; doping
an impurity to the source area and the drain area of the first
active layer using the gate pattern as a mask; removing the
gate pattern; and forming a second insulation layer on the first
insulation layer, and forming a first gate electrode on the
second insulation layer that corresponds to the channel area.
[0020] The method may further include forming a second
active layer simultaneously with the first active layer.

[0021] The method may further include forming a second
gate electrode on the second active layer simultaneously with
the gate pattern.

[0022] Themethod may further include doping an impurity
to a source area and a drain area of the second active layer
using the second gate electrode as a mask.

[0023] The doping the impurity to the source area and the
drain area of the second active layer may be simultaneously
performed with doping the impurity to the source area and the
drain area of the first active layer using the gate pattern as a
mask.

[0024] Some embodiments disclosed herein provide a
method for manufacturing an OLED display. The method
includes: forming a first active layer including a channel area,
a source area, and a drain area on a substrate, the source area
and the drain area neighboring each other, interposing the
channel area therebetween; forming a first insulation layer on
the first active layer and forming a photoresist pattern on the
first insulation layer that corresponds to the channel area;
doping an impurity to the source area and the drain area of the
first active layer using the photoresist pattern as a mask;
eliminating the photoresist pattern; and forming a second
insulation layer on the first insulation layer, and forming a
first gate electrode on the second insulation layer that corre-
sponds to the channel area.

[0025] The method may further include forming a second
active layer simultaneously with the first active layer.

[0026] The method may further include forming a second
gate electrode on the second active layer.

[0027] The forming the photoresist pattern may be per-
formed in an order different from the order of forming of the
second gate electrode.

[0028] The method may further include doping an impurity
to a source area and a drain area of the second active layer
using the second gate electrode as a mask.
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[0029] The doping the impurity to the source area and the
drain area of the second active layer may be performed simul-
taneously with the doping the impurity to the source area and
the drain area of the first active layer using the photoresist
pattern as a mask.

[0030] According to one exemplary embodiment of the
present invention, an OLED display of which a source area
and a drain area of an active layer of each of a plurality of thin
film transistors can be simply doped with an impurity
although a thick insulation layer is provided between a gate
electrode and an active layer of at least one of the plurality of
thin film transistors, and a method for manufacturing the
OLED display can be provided.

[0031] Further, an OLED display of which the thickness of
an insulation layer formed between an active layer and a gate
electrode of at least one of a plurality of thin film transistors
can be increased more than a predetermined thickness, and a
method for manufacturing the OLED display can be pro-
vided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 schematically shows an organic light emit-
ting diode (OLED) display according to a first exemplary
embodiment.

[0033] FIG. 2 is a circuit diagram of a pixel shown in FIG.
1.

[0034] FIG. 3 is a cross-sectional view of a pixel circuit and
an organic light emitting element of FIG. 2.

[0035] FIG. 4 to FIG. 6 are cross-sectional views depicting
a manufacturing method of the OLED display of the first
exemplary embodiment.

[0036] FIG. 7 and FIG. 8 are cross-sectional views depict-
ing an embodiment of a manufacturing method of the OLED
display of the first exemplary embodiment.

[0037] FIG.9isacross-sectional view of a pixel circuit and
an organic light emitting element of an OLED display.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0038] Embodiments disclosed herein will be described
more fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments. As those skilled
in the art would realize, the described embodiments may be
modified in various different ways, all without departing from
the spirit or scope of the present invention.

[0039] 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.

[0040] The size and thickness of each component shown in
the drawings are arbitrarily shown for understanding and ease
of description, but the present invention is not limited thereto.
[0041] In the 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.

[0042] 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
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inclusion of stated elements but not the exclusion of any other
elements. 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.

[0043] In addition, the accompanying drawing illustrates
an active matrix (AM) type organic light emitting diode
(OLED) display having a 6Tr-2Cap structure in which each
pixel is provided 6 thin film transistors (TFT) and two capaci-
tors, but the present invention is not limited thereto. Thus, the
OLED display may have various structures. For example,
each pixel of the OLED display may be provide with a plu-
rality of thin film transistors and one or more capacitors, and
additional wires may be further formed or an existing wire
may be omitted. Here, the pixel refers to a minimum unit for
displaying an image, and the OLED display displays an
image through the plurality of pixels.

[0044] Hereinafter, an organic light emitting diode (OLED)
display according to a first exemplary embodiment will be
described with reference to FIGS. 1 to 8.

[0045] FIG. 1 schematically shows an OLED display
according to the first exemplary embodiment.

[0046] As shown in FIG. 1, an OLED display 1000 accord-
ing to the first exemplary embodiment includes a gate driver
110, gate wires GW, a light emission control driver 120, a data
driver 130, data wires DW, adisplay unit 140, and a pixel 150.
[0047] The gate driver 110 sequentially supplies scan sig-
nals to first scan lines SC2 to SCn or second scan lines SC1 to
SCn-1 included in the gate wires GW corresponding to an
external control circuit (not shown), for example, a control
signal supplied from a timing controller. Then, pixels 150 are
selected by the scan signal and sequentially receive data sig-
nals.

[0048] The gate wires GW are disposed on a substrate SUB
and extended in a first direction. The gate wires GW include
a first scan line SCn, a second scan line SCn-1, an initializa-
tion power line Vinit, and light emission control lines E1 to
En. The first scan line SCn is connected with the gate driver
110 and receives a scan signal from the gate driver 110. The
second scan line SCn-1 is connected with the gate driver 110
and receives a scan signal from the gate driver 110. The
initialization power line Vinit is connected with the gate
driver 110 an receives initialization power from the gate
driver 110. The light emission control line En is connected
with the light emission control driver 120, and receives a light
emission control signal from the light emission control driver
120.

[0049] Inthe first exemplary embodiment, the initialization
power line Vinit receives the initialization power from the
gate driver 110, but in another exemplary embodiment, the
initialization power line Vinit may be connected with another
additional constituent element and receive initialization
power from the other additional constituent element.

[0050] The gate wires GW may be respectively provided in
the same layer or may respectively provided in different lay-
ers. In addition, the gate wires GW may respectively overlap
each other or may not overlap each other.

[0051] The light emission control driver 120 sequentially
supplies light emission control signals to the light emission
control line En corresponding to a control signal supplied
from an external source such as a timing controller. Then,
light emission of the pixel 150 is controlled by the light
emission control signal.
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[0052] That is, the light emission control signal controls
light emission time of the pixel 150. However, the light emis-
sion control driver 120 may be omitted according to an inter-
nal structure of the pixel 150.

[0053] The data driver 130 supplies a data signal to a data
line DAm among the data wires DM corresponding to the
control signal supplied from an external source such as a
timing controller. The data signal supplied to the data line
DAm is supplied to a pixel 150 selected by a scan signal when
the scan signal is supplied to the first scan line SCn. Then, the
pixel 150 changes a voltage corresponding to the data signal
and emits light with luminance corresponding thereto.

[0054] The data wires DW are disposed on the gate wires
GW, and extended in a second direction crossing the first
direction. The data wires DW include data lines DA1 to DAm
and a driving power line ELVDDL. The data line DAm is
connected with the data driver 130, and receive a data signal
from the data driver 130. The driving power line ELVDDL is
connected with external first power source ELVDD, and
receives driving power from the first power source ELVDD.

[0055] A display unit 140 includes a plurality of pixels 150
provided in crossing areas of the gate wires GW and the data
wires DW. Here, each pixel 150 includes an organic light
emitting element which emit light with luminance that corre-
sponds to a driving current which, in turn, corresponds to a
data signal and a pixel circuit for controlling the driving
current flowing to the organic light emitting element. The
pixel circuit is connected to each of the gate wires GW and
each of the data wires DW, and the organic light emitting
element is connected to the pixel circuit.

[0056] The organic light emitting element of the display
unit 140 is connected with the external first power source
ELVDD, interposing the pixel circuit therebetween, and con-
nected with second power source ELVSS. Each of the first
power source ELVDD and the second power source ELVSS
supplies driving power and common power to the display unit
140 and the pixels 150, and the pixel 150 emits light with
luminance corresponding to a driving current flowing through
the organic light emitting element from the first power source
ELVDD corresponding the data signal according to the driv-
ing power and the common power supplied thereto.

[0057] Hereinafter, the pixel 150 of the OLED display 1000
according to the first exemplary embodiment will be
described with reference to FIG. 2 and FIG. 3.

[0058] FIG. 2isa circuit diagram of the pixel shown in FIG.
1. FIG. 3 is a cross-sectional view of the pixel circuit and the
organic light emitting diode of FIG. 2.

[0059] As shown in FIG. 2 and FIG. 3, the pixel 150
includes an organic light emitting diode OLED connected
between the first power source ELVDD and the second power
source ELVSS and a pixel circuit 152 connected between the
first power source ELVDD and the organic light emitting
diode OLED to control driving power supplied to the organic
light emitting diode OLED.

[0060] An anode of the organic light emitting diode OLED
is connected to the driving power line ELVDDL connected to
the first power source ELVDD via the pixel circuit 152, and a
cathode of the organic light emitting diode OLED is con-
nected to the second power source ELVSS. The organic light
emitting diode OLED emits light with luminance that corre-
sponds to a driving current flowing to the organic light emit-
ting diode OLED when driving power is supplied thereto
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from the first power source ELVDD through the pixel circuit
152 and common power is supplied thereto from the second
power source ELVSS.

[0061] The pixel circuit 152 includes a first thin film tran-
sistor T1, a second thin film transistor T2, a third thin film
transistor T3, a fourth thin film transistor T4, a fifth thin film
transistor T5, a sixth thin film transistor T6, a first capacitor
C1, and a second capacitor C2.

[0062] The first thin film transistor T1 is connected
between the driving power line ELVDDL and the organic
light emitting diode OLED, and supplies driving power that
corresponds to a data signal to the organic light emitting diode
OLED from the first power source ELVDD during a light
emission period of the pixel 150. That is, the first thin film
transistor T1 functions as a driving transistor of the pixel 150.
The first thin film transistor T1 includes a firstactive layer A1,
a first gate electrode 1, a first source electrode S1, and a first
drain electrode D1.

[0063] The first active layer Al includes polysilicon, and
includes source and drain areas that are doped with an impu-
rity and a channel area provided between the source area and
the drain area. The first active layer A1 is provided between a
buffer layer BU formed on the substrate SUB and a first
insulation layer GI1. When the first gate electrode GI turns
on, the first active layer A1 establishes a connection between
the driving power line ELVDDL among the data wires DW
and the organic light emitting diode OLED.

[0064] The first gate electrode G1 is connected with a first
capacitor electrode CE1 of the first capacitor C1, and pro-
vided in the same layer of the first capacitor electrode CE1.
The first gate electrode GI is provided on the channel area of
the first active layer A1, interposing the first insulation layer
GI1 and the second insulation layer GI2 that are sequentially
layered on the first active layer Al. That is, the first insulation
layer GI1 and the second insulation layer GI2 are provided
between the first gate electrode G1 and the first active layer
Al. The first gate electrode G1 is not doped with an impurity.
The reason that the first gate electrode G1 is not doped with an
impurity will be described later herein.

[0065] The first source electrode S1 is connected with the
driving power line ELVDDL via the fifth thin film transistor
T5.

[0066] The first drain electrode D1 is connected with the
organic light emitting diode OLED via the sixth thin film
transistor T6.

[0067] The second thin film transistor T2 is connected
between the data line DAm and the first thin film transistor T1,
and transmits a data signal supplied from the data line DAm
to the pixel 150 when the scan signal is supplied from the first
scan line SCn. That is, the second thin film transistor T2
functions as a switching transistor of the pixel 150. The sec-
ond thin film transistor T2 includes a second active layer A2,
the second gate electrode G2, the second source electrode S2
and the second drain electrode D2.

[0068] The second active layer A2 includes polysilicon,
and includes source and drain areas that are doped, with an
impurity and a channel area provided between the source area
and the drain area. The second active layer A2 is provided
between the buffer layer BU formed on the substrate SUB and
the first insulation layer GI1. When the second gate electrode
G2 is turned on, the second active layer A2 establishes a
connection between the data line DAm among the data wires
DW and the first thin film transistor T1.
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[0069] The second gate electrode G2 is connected with the
first scan line SCn, and provided on the channel area of the
second active layer A2, interposing the first insulation layer
GI1 therebetween. That is, the first insulation layer GI1 is
provided between the second gate electrode G2 and the sec-
ond active layer A2. The second gate electrode G2 is doped
with an impurity. The reason that the second gate electrode
G2 is doped with an impurity will be described later herein.

[0070] The second source electrode S2 is connected with
the data line DAm. The second drain electrode D2 is con-
nected with the first source electrode S1 of the first thin film
transistor T1.

[0071] The third thin film transistor T3 is connected
between a first drain electrode D1 of the first thin film tran-
sistor T1 and the first gate electrode GI, and compensates a
threshold voltage of the first thin film transistor T1 by diode-
connecting the first thin film transistor T1 when a data signal
is supplied to the pixel 150. That is, the third thin film tran-
sistor T3 functions as a compensation transistor of the pixel
150. The third thin film transistor T3 includes a third active
layer A3, a third gate electrode G3, a third source electrode
S3, and a third drain electrode D3.

[0072] The third active layer A3 includes polysilicon, and
includes source and drain areas that are doped with an impu-
rity and a channel area provided between the source area and
the drain area. The third active layer A3 is provided between
the buffer layer BU formed on the substrate SUB and the first
insulation layer G11.

[0073] The third gate electrode G3 is connected with the
first scan line SCn, and provided in the same layer of the
second gate electrode G2. That is, the first insulation layer
G11 is provided between the third gate electrode G3 and the
third active layer A3. The third gate electrode G3 is doped
with an impurity. The reason that the third gate electrode G3
1s not doped with an impurity will be described later herein.
The third source electrode S3 is connected with a first gate
electrode G1 of the first thin film transistor T1. The third drain
electrode D3 is connected with the first drain electrode D1 of
the first thin film transistor T1.

[0074] The fourth thin film transistor T4 is connected
between the initialization power line Vinit and the first gate
electrode G1 of the first thin film transistor T1, and initializes
the first thin film transistor T1 by transmitting initialization
power supplied to the initialization power line Vinit when the
scan signal is supplied from the second scan line SCn-1

during an initialization period which occurs prior to a data
programming period to the pixel 150. This allows efficient
supply of the data signal to the pixel 150 during the data
programming period, during which the data signal is input to
the pixel 150. That is, the fourth thin film transistor T4 func-
tions as a switching transistor of the pixel 150. The fourth thin
film transistor T4 includes a fourth active layer A4, a fourth
gate electrode G4, a fourth source electrode S4, and a fourth
drain electrode D4.

[0075] The fourth active layer A4 includes polysilicon, and
includes source and drain areas that are doped with an impu-
rity and provides a channel area between the source area and
the drain area. The fourth active layer A4 is provided between
the buffer layer BU formed on the substrate SUB and the first
insulation layer GI1.

[0076] The fourth gate electrode G4 is connected with the
second scan line SCn-1, and is provided in the same layer as
the second gate electrode G2. That is, the first insulation layer
GI11 is provided between the fourth gate electrode G4 and the
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fourth active layer Ad. The fourth gate electrode G4 is doped
with an impurity. The reason that the fourth gate electrode G4
is doped with an impurity is described herein below.

[0077] Thefourth source electrode S4is connected with the
initialization power line Vinit. The fourth drain electrode D4
is connected with the first gate electrode GI of the first thin
film transistor T1.

[0078] The fifth thin film transistor T5 is connected
between the driving power line ELVDDL and the first thin
film transistor T1, and disconnects the connection between
the first power source ELVDD and the first thin film transistor
T1 during a non-light emission period of the pixel 150, and
establishes a connection between the first power source
ELVDD and the first thin film transistor T1 during a light
emission period of the pixel 150. That is, the fifth thin film
transistor TS functions as a switching transistor of the pixel
150. The fifth thin film transistor TS5 includes a fifth active
layer A5, a fifth gate electrode G5, a fifth source electrode S5,
and a fifth drain electrode DS5.

[0079] The fifth active layer A5 includes polysilicon, and
includes source and drain areas that are doped with an impu-
rity and provides a channel area between the source area and
the drain area. The fifth active layer AS is provided between
the buffer layer BU formed in the substrate SUB and the first
insulation layer GI1.

[0080] The fifth gate electrode G5 is connected with the
light emission control line En, and provided in the same layer
as the second gate electrode G2. That is, the first insulation
layer GI1 is provided between the fifth gate electrode G5 and
the fifth active layer A5. The fifth gate electrode G5 is doped
with an impurity. The reason that the fifth gate electrode G5 is
doped with an impurity is described herein below.

[0081] The fifth source electrode S5 is connected with the
driving power line ELVDDL. The fifth drain electrode D5 is
connected with the first source electrode S1 of the first thin
film transistor T1.

[0082] The sixth thin film transistor T6 is connected
between the first thin film transistor T1 and the OLED, and
disconnects the connection between the first thin film transis-
tor T1 and the OLED during the non-light emission period of
the pixel 150, T6 also establishes the connection between the
first thin film transistor T1 and OLED during the light emis-
sion period of the pixel 150. That is, the sixth thin film
transistor T6 functions as a switching transistor of the pixel
150. The sixth thin film transistor T6 includes a sixth active
layer A6, a sixth gate electrode G6, a sixth source electrode
S6, and a sixth drain electrode D6.

[0083] The sixth active layer A6 includes polysilicon, and
includes source and drain areas that are doped with an impu-
rity and provides a channel area between the source area and
the drain area. The sixth active layer A6 is provided between
the buffer layer BU formed in the substrate SUB and the first
insulation layer GI1.

[0084] The sixth gate electrode G6 is connected with the
light emission control line En, and provided in the same layer
as the second gate electrode G2. That is, the first insulation
layer GI1 is provided between the sixth gate electrode G6 and
the sixth active layer A6. The sixth gate electrode G6 is doped
with an impurity. The reason that the sixth gate electrode G6
is doped with an impurity is described herein below.

[0085] The sixth source electrode S6 is connected with the
first drain electrode D1 ofthe first thin film transistor T1. The
sixth drain electrode D6 is connected with the anode of the
organic light emitting diode OLED.
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[0086] Insomeembodimentsofan OLED display 1000, the
first through sixth source electrodes S1-S6 and the first
through sixth drain electrodes D1-D6 of each of the first
through sixth thin film transistors T1-T6 are respectively
formed in layers different from the layers where the first
through sixth active layer A1-A6 are formed and thus con-
nected with the active layers A1-A6 to through the first insu-
lation layer GI1, the second insulation layer GI2, the third
insulation layer GI3, and the fourth insulation layer ILD. In
some embodiments of an OLED display, first to sixth source
electrodes and first to sixth thin film transistors of each of first
to sixth transistors may be selectively formed in the same
layer where first to sixth active layers are formed, respec-
tively. The source electrode and the drain electrode of each of
the thin film transistors can be formed of polysilicon selec-
tively doped with an impurity.

[0087] Thefirst capacitor C1 stores the data signal supplied
to the pixel 150 during the data programming period and
maintains the data signal during one frame, and is connected
between the driving power line ELVDDL connected with the
first power source ELVDD and the first gate electrode G1 of
the first thin film transistor T1 connected with the initializa-
tion power line Vinit. The first capacitor C1 functions as a
storage capacitor. The first capacitor C1 includes a first
capacitor electrode CE1 and a second capacitor electrode
CE2.

[0088] The first capacitor electrode CE1 is connected with
the first gate electrode G1 of the first thin film transistor T1
and is provided in the same layer as the first gate electrode G1.
[0089] The second capacitor electrode CE2 is connected
with the driving power line ELVDDL among the data wires
DW, and is provided on the first capacitor electrode CE1, with
a third insulation layer GI3 disposed therebetween. The third
insulation layer GI3 is provided between the second capacitor
electrode CE2 and the first capacitor electrode CE1. As
shown in FIG. 1, the second capacitor electrode CE2 may be
extended in a first direction, crossing the neighboring pixel
150.

[0090] The second capacitor C2 compensates a voltage
drop dueto aload in the OLED display 1000, and is connected
between the first capacitor electrode CE1 of the first capacitor
C1 and the first scan line SCn among the gate wires GW. That
is, when a voltage level of the present scan signal is changed,
the second capacitor C2 functions as a boosting capacitor that
increases a voltage of the first gate electrode G1 of the first
thin film transistor T1 by coupling at a time point that the
supply of the present scan signal is blocked to compensate the
voltage drop due to the load in the OLED display 1000. The
second capacitor C2 includes a third capacitor electrode CE3
and a fourth capacitor electrode CE4.

[0091] Thethird capacitor electrode CE3 is connected with
the first capacitor electrode CE1 of the first capacitor C1, and
provided in the same layer of the first gate electrode G1.
[0092] The fourth capacitor electrode CE4 is connected
with the first scan line SCn among the gate wires GW, and
provided on the third capacitor electrode CE3, with the third
insulation layer GI3 that is layered on the first gate electrode
G1 disposed therebetween. The third insulation layer GI3 is
provided between the fourth capacitor electrode CE4 and the
third capacitor electrode CE3.

[0093] The OLED is connected to the sixth drain electrode
D6 of the sixth thin film transistor T6 of the pixel circuit 152.
[0094] The organic light emitting diode OLED includes an
anode electrode EL1 provided on the sixth drain electrode
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D6, with a fifth insulation layer PL disposed therebetween.
The OLED is connected to the sixth drain electrode D6, and
a cathode electrode EL2 is connected to an organic emission
layer OL and the second power source ELVSS. The location
of the organic emission layer OL. may be determined by a
pixel definition layer PDL, and the cathode EL2 may be
provided throughout the pixel definition layer PDL.

[0095] Operation of the pixel 150 may proceed as follows.
First, a previous scan signal having a low level is supplied
through the second scan line SCn-1 during a first period that
is called the initialization period. The fourth thin film transis-
tor T4 is turned on during the initialization period, which
corresponding to the previous scan signal, and initialization
power from Vinit is supplied to the first thin film transistor T1
through the fourth thin film transistor T4.

[0096] Next, a present scan signal having a low level is
supplied through the first scan signal SCn during a second
period called the data programming period. During this
period, the second thin film transistor T2 and the third thin
film transistor T3 are turned on with the low-level scan signal
SChn.

[0097] The first thin film transistor T1 is turned on by being
diode-connected by the third thin film transistor T3. Specifi-
cally, the first thin film transistor T1 is diode-connected in a
forward direction because the first thin film transistor T1 is
initialized during the first period.

[0098] The data signal supplied from the data line DAm
flows via the second thin film transistor T2, the first thin film
transistor T1, and the third thin film transistor T3. Accord-
ingly, a voltage corresponding to a difference between the
data signal and the threshold voltage of the first thin film
transistor T1 is stored in the first capacitor C1.

[0099] Next, when the voltage level of the present scan
signal is changed to high level while the supply ofthe present
scan signal is blocked, a voltage applied to the first gate
electrode G1 of the first thin film transistor T1 is changed
corresponding to a voltage change range of the present scan
signal due to coupling of the second capacitor C2. In this case,
since the voltage applied to the first gate electrode G1 of the
first thin film transistor T1 is changed by charge sharing
between the first capacitor C1 and the second capacitor C2,
the voltage applied to the first gate electrode G1 is changed
proportional to the voltage change width of the present scan
signal and the charge sharing value between the first capacitor
C1 and the second capacitor C2.

[0100] Next, a light emission control signal supplied from
the light emission control line En is changed from a high level
to a low level during a third period that is called the light
emission period. During this period, the fifth thin film tran-
sistor T5 and the sixth thin film transistor T6 are turned on by
the low-level light emission control signal from En. Accord-
ingly, a driving current flows through the driving power line
ELVDDL from the first power source ELVDD, via the fifth
thin film transistor T5, the first thin film transistor T1, the
sixth thin film transistor T6, and the organic light emitting
diode OLED.

[0101] Thedriving currentis controlled by the first thin film
transistor T1, and thus the first thin film transistor T1 gener-
ates a driving current that corresponds to the voltage supplied
to the first gate electrode G1 of the first thin film transistor T1.
In this case, a voltage to which the threshold voltage of the
first thin film transistor T1 is reflected is stored in the first
capacitor C1 during the data programming period, and there-
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fore the threshold voltage of the first transistor T1 is compen-
sated during the light emission period.

[0102] Embodiments of a manufacturing method of the
OLED display 1000 are described with reference to FIG. 4 to
FIG. 6.

[0103] FIG. 4 to FIG. 6 are cross-sectional views for
description of a manufacturing method of the OLED display
of the first exemplary embodiment.

[0104] First, as shown in FIG. 4, the first active layer Al to
the sixth active layer A6 are formed on the substrate SUB. In
some embodiments, the buffer layer BU is formed on the
substrate SUB, and the first active layer A1 to the sixth active
layer A6 are formed by patterning the polysilicon layer on the
buffer layer BU using a MEMS process such as photolithog-
raphy. The polysilicon layer may be formed by crystallizing
an amorphous silicon layer using laser, heat, or a metal cata-
lyst. Meanwhile, the first active layer A1 to the sixth active
layer A6 may be formed by crystallizing an amorphous sili-
con pattern that is patterned using laser, heat, or a metal
catalyst after patterning the amorphous silicon layer. In this
case, each of the first active layer A1 to the sixth active layer
A6 may include a channel area, a source area, and adrain area.
The source area and the drain area neighbor each other, with
the channel area disposed therebetween.

[0105] The first insulation layer GI1 is formed on the first
active layer A1 to the sixth active layer A6, and a gate pattern
and second to sixth gate electrodes G2 to G6 are formed on
the first insulation layer GI1. In further detail, the first insu-
lation layer GI1 is formed on the first active layer Al to the
sixth active layer A6 and a gate metal layer is formed on the
first insulation layer GI1, and then the gate pattern and the
second to sixth gate electrode G2 to G6 are formed by pat-
terning using the MEMS process such as photolithography.
Accordingly, the gate pattern is formed in the same layer
where the second gate electrode G2 to the sixth gate electrode
(6 are formed. The gate pattern and the second gate electrode
G2 through the sixth gate electrode G6 may be simulta-
neously formed.

[0106] The sourcearea and thedrain area of each of the first
active layer A1 to the sixth active layer A6 are doped (D) with
an impurity using each ofthe gate pattern and the second gate
electrode G2 to the sixth gate electrode G6 as a mask. In this
case, since each of the gate pattern and the second gate elec-
trode G2 to the sixth gate electrode G6 is used as a mask, the
gate pattern and the second gate electrode G2 to the sixth gate
electrode G6 are doped with the impurity. Meanwhile, the
impurity used in the doping may be selected from various
known materials. That is, the doping D of the impurity with
respect to the source area and the drain area of each of the first
active layer A1 to the sixth active layer A6 using each of the
gate pattern GP and the second gate electrode G2 to the sixth
gate electrode G6 as a mask may be simultaneously per-
formed.

[0107] As shown in FIG. 5, the gate pattern, excluding the
second gate electrode G2 to the sixth gate electrode G6 are
eliminated through dry-etching using a mask.

[0108] As shown in FIG. 6, after the gate pattern is elimi-
nated, the second insulation layer GI2 is formed on the second
gate electrode G2 to the sixth gate electrode G6 and the first
gate electrode G1 is formed on the second insulation layer
G12 corresponding to the channel area of the first active layer
Al.Inthis case, the first capacitor electrode CE1 and the third
capacitor electrode CE3 are also formed together with the
first gate electrode G1.
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[0109] The third insulation layer GI3 is formed on the first
gate electrode G1. the first capacitor electrode CE1, and the
third capacitor electrode CE3, and the second capacitor elec-
trode CE2 and the fourth capacitor electrode CE4 are formed
on the third insulation layer GI3.

[0110] The fourth insulation layer ILD shown in FIG. 3 is
formed, and the first source electrode S1 to the sixth source
electrode S6 and the first drain electrode D1 to the sixth drain
electrode D6 are formed to make the first thin film transistor
T1 to the sixth thin film transistor T6. The OLED is formed
together with the fifth insulation layer PL and the pixel defi-
nition layer PDL.

[0111] The gate wires GW and the data wires DW may be
formed together in any one of the first active layer A1 through
the sixth active layer A®, the first gate electrode G1 through
the sixth gate electrode G6, the first source electrode S1
through the sixth source electrode S6, and the first drain
electrode D1 through the sixth drain electrode D§.

[0112] Embodiments of manufacturing an embodiment of
OLED display 1000 are described with reference to FIG. 7
and FIG. 8.

[0113] FIG. 7 and FIG. 8 are cross-sectional views of an
embodiment of a manufacturing method of an OLED display.
[0114] First, as shown in FIG. 7, the first active layer Al
through the sixth active layer A6 are formed on the substrate
SUB. In some embodiments, a buffer layer BU is formed on
the substrate SUB, and the first active layer Al through the
sixth active layer A6 are formed by patterning the polysilicon
layer on the buffer layer BU using a MEMS process such as
photolithography. Here, the polysilicon layer may be formed
by crystallizing an amorphous silicon layer using laser, heat,
or a metal catalyst. The first active layer Al to the sixth active
layer A6 may be formed by crystallizing an amorphous sili-
con pattern that is patterned using laser, heat, or a metal
catalyst after patterning the amorphous silicon layer. In this
case, each of the first active layer A1 to the sixth active layer
A6 may includea channel area, a source area, and a drain area.
The source area and the drain area neighbor each other, with
the channel area disposed therebetween.

[0115] The first insulation layer GI1 is formed on the first
active layer Al to the sixth active layer A6, and the second to
sixth gate electrodes G2 to G6 are formed on the first insula-
tion layer GI1. In further detail, the first insulation layer GI1
is formed on the first active layer Al to the sixth active layer
A6 and a gate metal layer is formed on the first insulation
layer GI1, and then the second to sixth gate electrode G2 to
G6 are formed by patterning using the MEMS process such as
photolithography.

[0116] Next, a photoresist pattern is formed on the first
insulation layer GI1 that corresponds to the first active layer
Al. In further detail, the photoresist layer is formed on the
first insulation layer GI1 and the photoresist pattern that cor-
responds to the first active layer Al is formed by exposing and
developing a photoresist layer using a mask. Accordingly, the
photoresist pattern is formed in the same layer where the
second gate electrode G2 to the sixth gate electrode G6 are
formed. A process for forming the photoresist pattern and a
process for forming the second gate electrode G2 to the sixth
gate electrode G6 may be performed in a different order, and
therefore, the photoresist pattern PP and the second gate
electrode G2 to the sixth gate electrode G6 may be formed in
a different order.

[0117] Next, the source area and the drain area of each of
the first active layer Al to the sixth active layer A6 are doped
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(D) with an impurity using each the photoresist pattern and
the second gate electrode G2 to the sixth gate electrode G6 as
a mask. In this case, since each of the photoresist pattern PP
and the second gate electrode G2 to the sixth gate electrode
G6 is used as a mask, the photoresist pattern PP and the
second gate electrode G2 to the sixth gate electrode G6 are
doped with the impurity. Meanwhile, the impurity used in the
doping may be selected from various known materials. That
is, the doping D of the impurity with respect to the source area
and the drain area of each of the first active layer A1 to the
sixth active layer A6 using each of the photoresist pattern PP
and the second gate electrode G2 to the sixth gate electrode
G6 as a mask are simultaneously performed.

[0118] As shown in FIG. 8, the photoresist pattern PP,
excluding the second gate electrode G2 to the sixth gate
electrode G6, are eliminated using a lift-off process or an
ashing process.

[0119] After the photoresist pattern is removed, the second
insulation layer GI2 is formed on the second gate electrode
G2 to the sixth gate electrode G6, and the first gate electrode
G1 is formed on the second insulation layer GI2 that corre-
sponds to the channel area of the first active layer Al. The first
capacitor electrode CE1 and the third capacitor electrode CE3
are also formed together with the first gate electrode G1.
[0120] The third insulation layer GI3 is formed on the first
gate electrode G1, the first capacitor electrode CE1, and the
third capacitor electrode CE3, and the second capacitor elec-
trode CE2 and the fourth capacitor electrode CE4 are formed
on the third insulation layer GI3.

[0121] A fourthinsulation layer ILD is formed, and the first
source electrode S1 to the sixth source electrode S6 and the
first drain electrode D1 to the sixth drain electrode D6 are
formed to form the first thin film transistor T1 to the sixth thin
film transistor T6, and the OLED is formed together with a
fifth insulation layer PL and a pixel definition layer PDL.
[0122] In an embodiment of the OLED display 1000 the
first thin film transistor T1, includes the first gate electrode G1
that is not doped with the impurity. Each of other transistors,
including the second thin film transistor T2 through the sixth
thin film transistor T6 includes a second gate electrode G2 to
asixth gate electrode G6 that are doped with the impurity. The
first insulation layer GI1 and the second insulation layer GI2
are disposed between the first active layer A1 and the first gate
electrode G1 of the first thin film transistor T1, and the first
insulation layer GI1 is disposed between the active layer and
the gate electrode of each of second thin film transistor T2 to
the sixth thin film transistor T6, and thus the impurity can be
simply doped to the source area and the drain area of each of
the first active layer A1 to the sixth active layer A6 of each of
each the first thin film transistor T1 to the sixth thin film
transistor T6 although a thick insulation layer is disposed
between the first gate electrode G1 and the first active layer
Al of the first thin film transistor T1.

[0123] In some embodiments of the OLED display 1000
the thickness of the second insulation layer GI2 cannot
exceed a predetermined thickness regardless of an impurity
doping process so that the entire thickness of the insulation
layer formed between the first active layer Al and the first
gate electrode G1 of the first thin film transistor T1 can be
increased more than a predetermined thickness regardless of
the impurity doping process.

[0124] When the entire thickness of the insulation layer
formed between the first active layer Al of the first thin film
transistor T1 and the second gate electrode (G2 is thicker than
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that of the insulation layer formed between the active layer
and the gate electrode of each of the switching transistors, that
is, the second thin film transistor T2 to the sixth thin film
transistor T6, a driving range DR of a gate voltage applied to
the first gate electrode G1 of the first thin film transistor T1 is
increased, and accordingly, light emitted from the organic
light emitting diode OLED can be controlled to have suffi-
cient grays by changing the gate voltage applied to the first
gate electrode G1 of the first thin film transistor T1.

[0125] That is, the grays can be sufficient by increasing the
thickness of the insulation layer between the gate electrode
and the active layer of the driving thin film transistor more
than a predetermined thickness regardless of a doping process
with respect to the active layer so that the OLED display 1000
can have high resolution and an improved display quality.
[0126] In some embodiments of OLED display 1000, the
first insulation layer GI1 is disposed between the second gate
electrode G2 to the sixth gate electrode G6 of each of the
switching transistors, thin film transistors T2-T6, such that a
thin insulation layer is formed between the active layer and
the gate electrode of each thin film transistor. Accordingly,
charge mobility of each of the switching thin film transistors,
is increased reducing the threshold voltage, and thus, each of
the second to sixth thin film transistors T2 to T6 can be turned
on and turned off at high speed. Accordingly, the current load
of OLED display 1000 is minimized, and image quality of an
image displayed in the OLED display 1000 is improved.
[0127] In some embodiments of the OLED display 1000,
the first capacitor electrode CE1 and the third capacitor elec-
trode CE3 are formed in the same layer where the first gate
electrode G1 is formed, and the second capacitor electrode
CE2 and the fourth capacitor electrode CE4 are formed as
additional metal layers so that the first capacitor C1 and the
second capacitor C2 can be respectively formed as metal
layers. Accordingly, the first capacitor C1 and the second
capacitor C2 do not need to include polysilicon, which may
have a non-uniform surface roughness which causes undes-
ired capacitance variation due to undesired surface deforma-
tion of the electrode does not occur. That is, each of the first
capacitor C1 and the second capacitor C2 can store an exact,
and accordingly the driving current through the first thin film
transistor T1 can be accurately controlled, thereby suppress-
ing deterioration of display quality.

[0128] Some embodiments of the OLED display 1000
include the third insulation layer GI3 as an insulation layer,
and accordingly capacitance of each of the first capacitor C1
and the second capacitor C2 is improved. Accordingly, the
first capacitor C1 and the second capacitor C2 can be respec-
tively reduced in size so that the OLED display 1000 having
high resolution can be formed in the same area.

[0129] In some embodiments of the OLED display 1000,
the first capacitor C1 and the second capacitor C2 are formed
as single-layered capacitors. In some embodiments, at least
one of the first and second capacitors may be formed as a
multi-layered capacitor including an active electrode or an
additional electrode.

[0130] Referring to FIG. 9, FIG. 9 depicts a cross-sectional
view of an embodiment of a pixel circuit and an organic light
emitting diode of an OLED display.

[0131] As shown in FIG. 9, a second gate electrode G2 of
the second thin film transistor T2 and a third gate electrode G3
of the third thin film transistor T3 are respectively provided on
asecond active layer A2 and a third active layer A3, interpos-
ing a first insulation layer GI1 and a second insulation layer
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G12 therebetween. The second gate electrode G2 and the third
gate electrode G3 are not doped with an impurity.

[0132] As described, in an OLED display 1002 according
to the second exemplary embodiment, the second gate elec-
trode G2 of a second thin film transistor T2, which is a
switching thin film transistor, and the third gate electrode G3
of the third thin film transistor T3, which is a compensation
thin film transistor, are formed in the same layer where the
first gate electrode G1 is formed, so that a thick insulation
layer is formed. First insulation layer GI1 and second insula-
tion layer GI2 are provided between the second gate electrode
(2 and the second active layer A2 and between the third gate
electrode G3 and the third active layer A3, and, accordingly,
undesirable capacitance does not form in the insulation layers
respectively disposed between the second gate electrode G2
and the second active layer A2 and the third gate electrode G3
and the third active layer A3 is decreased. The reduction in
undesirable capacitance minimizes the degree of blur occur-
ring in an image displayed by the OLED display. Thus, the
OLEDdisplay 1002 has high resolution and improved display
quality.

[0133] In some embodiments of the OLED display 1002,
the first to third thin film transistors respectively include the
first gate electrodes G1 to the third gate electrodes G3 that are
not doped with an impurity. The fourth to sixth thin film
transistors T4 to T6 respectively include the fourth gate elec-
trode G4 to the sixth gate electrode G6 that are doped with the
impurity. The first insulation layer GI1 and the second insu-
lation layer GI2 are provided between the active layer and the
gate electrode of each of the first to third thin film transistors
T1 to T3, and the first insulation layer GI1 is provided
between the active layer and the gate electrode of each of the
fourth to sixth thin film transistors T4 to T6. Accordingly the
thickness of the second insulation layer GI2 should not
exceed a predetermined thickness regardless of an impurity
doping process so that the entire thickness of the insulation
layer formed between the first active layer A1 and the first
gate electrode G1 of each of the first to third thin film tran-
sistors T1 to T3 can be increased more than a predetermined
thickness regardless of the impurity doping process.

[0134] 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 (OLED) display com-
prising:
gate wires provided on a substrate extending in a first
direction;
data wires provided on the gate wires extending in a second
direction that crosses the first direction;
a pixel circuit including at least a first thin film transistor
connected to the gate wires and the data wires; and
an organic light emitting diode connected to the pixel cir-
cuit;
wherein the first thin film transistor comprises,
a first active layer provided on a substrate, the first active
layer including a channel area, a source area, and a
drain area, the source area and the drain area being
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doped with an impurity, and the first active layer con-
figured to connect the data wires and the organic light
emitting diode, and

a first gate electrode which is not doped with the impu-
rity, and disposed on the first active layer, with
sequentially layered first and second insulation layers
disposed between the first gate electrode and the first
active layer.

2. The OLED display of claim 1, wherein the pixel circuit
further comprises a first capacitor connected with the data
wires, and wherein

the first capacitor comprises:

a first capacitor electrode formed in the same layer
where the first gate electrode is formed and electri-
cally connected to’the first gate electrode and

asecond capacitor electrode provided on the first capaci-
tor electrode, having a third insulation layer disposed
therebetween, wherein the second capacitor electrode
1s in electrical contact with the data wires.

3. The OLED display of claim 2, wherein the pixel circuit
further comprises a second capacitor connected with the gate
wires, wherein

the second capacitor comprising:

a third capacitor electrode formed in the same layer
where the first gate electrode is formed, the third
capacitor electrode electrically connected to the first
capacitor electrode, and

afourth capacitor electrode provided on the third capaci-
tor electrode, having the third insulation layer dis-
posed therebetween, wherein the fourth capacitor
electrode is electrically connected with the gate wires.

4. The OLED display of claim 1, wherein the pixel circuit
further comprises a second thin film transistor connected with
the first thin film transistor, and

the second thin film transistor comprising:

a second active layer provided on the substrate config-
ured to establish a connection between the data wires
and the first thin film transistor, the second active
layer including a channel area, a source area, and a
drain area, wherein the source area and the drain area
are doped with the impurity; and

a second gate electrode provided on the second active
layer, and disposed between the second active layer
and the first insulation layer; wherein and the second
gate electrode is connected with the gate wires and is
doped with the impurity.

5. The OLED display of claim 1, wherein the pixel circuit
further comprises a second thin film transistor connected to
the first thin film transistor, and

the second thin film transistor comprising:

a second active layer provided on the substrate config-
ured to establish a connection between the data wires
and the first thin film transistor, the second active
layer including a channel area, a source area, and a
drain area, wherein the source area and the drain area
are doped with the impurity; and

a second gate electrode provided on the second active
layer, and disposed on the second active layer having
the first insulation layer and the second insulation
layer disposed the second gate electrode and the sec-
ond active layer; and

wherein the second gate electrode is not doped with the

impurity.
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6. An organic light emitting diode (OLED) display com-
prising:

gate wires provided on a substrate extending in a first
direction;

data wires provided on the gate wires extending in a second
direction that crosses the first direction;

a pixel circuit including a plurality of thin film transistors
respectively connected to the gate wires and the data
wires; and

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

wherein at least one of the plurality of thin film transistors
comprises a gate electrode that is not doped with an
impurity, and other thin film transistors comprise gate
electrodes doped with the impurity.

7. A method for manufacturing an organic light emitting

diode (OLED) display, comprising:

forming a first active layer including a channel area, a
source area, and a drain area on a substrate, the source
area and the drain area neighboring each other and intet-
posing the channel area therebetween;

forming a first insulation layer on the first active layer;

forming a gate pattern on the first insulation layer that
corresponds to the channel area;

doping an impurity to the source area and the drain area of
the first active layer using the gate pattern as a mask;

removing the gate pattern; and

forming a second insulation layer on the first insulation
layer; and

forming a first gate electrode on the second insulation layer
that corresponds to the channel area.

8. The method for manufacturing the OLED display of
claim 7, further comprising forming a second active layer
simultaneously with the first active layer.

9. The method for manufacturing the OLED display of
claim 8, further comprising forming a second gate electrode
on the second active layer simultaneously with the gate pat-
tern.

10. The method for manufacturing the OLED display of
claim 9, further comprising doping an impurity to a source
area and a drain area of the second active layer using the
second gate electrode as a mask.

11. The method for manufacturing the OLED display of
claim 10, wherein the doping the impurity to the source area
and the drain area of the second active layer is simultaneously
performed with doping the impurity to the source area and the
drain area of the first active layer using the gate pattern as a
mask.

12. A method for manufacturing an organic light emitting
diode (OLED) display, comprising:

forming a first active layer including a channel area, a

source area, and a drain area on a substrate, the source
area and the drain area neighboring each other, the chan-
nel area disposed between the source area and drain
area;

forming a first insulation layer on the first active layer;

forming a photoresist pattern on the first insulation layer
that corresponds to the channel area;

doping an impurity to the source area and the drain area of
the first active layer using the photoresist pattern as a
mask;
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removing the photoresist pattern; and

forming a second insulation layer on the first insulation
layer and forming a first gate electrode on the second
insulation layer that corresponds to the channel area.

13. The method for manufacturing the OLED display of
claim 12, further comprising forming a second active layer
simultaneously with the first active layer.

14. The method for manufacturing the OLED display of
claim 13, further comprising forming a second gate electrode
on the second active layer.

15. The method for manufacturing the OLED display of
claim 14, further comprising doping an impurity to a source
area and a drain area of the second active layer using the
second gate electrode as a mask.

16. The method for manufacturing the OLED display of
claim 15, wherein doping the impurity to the source area and
the drain area of the second active layer is performed simul-
taneously with doping the impurity to the source area and the
drain area of the first active layer using the photoresist pattern
as a mask.
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