(19)

US 20110297951A1

12 Patent Application Publication (o) Pub. No.: US 2011/0297951 A1

United States

(43) Pub. Date: Dec. 8, 2011

(54)

(75)

(73)

21
22)

(30)

SHIN et al,

ORGANIC LIGHT EMITTING DIODE

DISPLAY AND METHOD FOR

MANUFACTURING THE SAME

Inventors: Min-Chul SHIN, Yongin-City
(KR); Jong-Moo HUH,
Yongin-City (KR); Bong-Ju KIM,
Yongin-City (KR); Yun-Gyu LEE,
Yongin-City (KR)

Assignee: SAMSUNG MOBILE DISPLAY
CO., LTD., Yongin-City (KR)

Appl. No.: 13/113,279

Filed: May 23,2011

Foreign Application Priority Data
Jun. 4,2010  (KR) .oveeeriveceenes 10-2010-0052864

1

Publication Classification

(51) Int.CL
HOIL 51/50 (2006.01)
HOIL 51/40 (2006.01)
(52) US.Cl oo, 257/71; 438/23; 257/E51.018;
257/B51.005
(7) ABSTRACT

An organic light emitting diode (OLED) display and a manu-
facturing method thereof, the OLED display includes: a sub-
strate main body; a polycrystalline silicon layer pattern
including a polycrystalline active layer formed on the sub-
strate main body and a first capacitor electrode; a gate insu-
lating layer pattern formed on the polycrystalline silicon layer
pattern; a first conductive layer pattern including a gate elec-
trode and a second capacitor electrode that are formed on the
gate insulating layer pattern; an interlayer insulating layer
pattern formed on the first conductive layer pattern; and a
second conductive layer pattern including a source electrode,
a drain electrode and a pixel electrode that are formed on the
interlayer insulating layer pattern. The gate insulating layer
pattern is patterned at a same time with any one of the poly-
crystalline silicon layer pattern and the first conductive layer
pattern.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2010-0052864, filed Jun. 4, 2010, in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of the present invention relate generally to
an organic light emitting diode (OLED) display and a manu-
facturing method thereof. More particularly, the described
technology relates generally to an organic light emitting
diode (OLED) display and a manufacturing method thereof,
in which a structure and a manufacturing process thereof are
simplified.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) display is a
self-light emitting display device that displays an image by
using an organic light emitting diode that emits light. Light is
generated by energy generated when an exciton falls from an
exited state. The exciton is generated by combining electrons
and holes in an organic emission layer. The organic light
emitting diode (OLED) display displays an image using the
generated light.

[0006] In general, the organic light emitting diode (OLED)
display is manufactured through several photolithography
processes by using eight or more masks. However, as the
organic light emitting diode (OLED) display gradually
becomes large and the number of masks increases, there is a
problem in that a productivity of manufacturing may deterio-
rate.

[0007] 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

[0008] Aspects of the present invention provide an organic
light emitting diode (OLED) display that has a simple struc-
ture so that the number of photolithography process used in a
manufacturing process is reduced. In addition, aspects of the
present invention provide a method of manufacturing the
OLED display.

[0009] According to aspects of the present invention, an
OLED display includes: a substrate main body; a polycrys-
talline silicon layer pattern including a polycrystalline active
layer formed on the substrate main body and a first capacitor
electrode; a gate insulating layer pattern formed on the poly-
crystalline silicon layer pattern; a first conductive layer pat-
tern including a gate electrode and a second capacitor elec-
trode that are formed on the gate insulating layer pattern; an
interlayer insulating layer pattern formed on the first conduc-
tive layer pattern; and a second conductive layer pattern
including a source electrode, a drain electrode and a pixel
electrode that are formed on the interlayer insulating layer
pattern. The gate insulating layer pattern may be identically
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patterned at a same time with any one of the polycrystalline
silicon layer pattern and the first conductive layer pattern.

[0010] According to another aspect of the present inven-
tion, the gate insulating layer pattern has a plurality of contact
holes exposing a portion of the polycrystalline silicon layer
pattern, and wherein the gate insulating pattern may be
formed in a same pattern as the polycrystalline silicon layer
pattern.

[0011] According to another aspect of the present inven-
tion, the first conductive layer pattern may include a first
metal layer, and wherein the second conductive layer pattern
may include a transparent conductive layer and a second
metal layer formed on an area of a portion of the transparent
conductive layer.

[0012] According to another aspect of the present inven-
tion, the interlayer insulating layer pattern may has contact
holes exposing a portion of the first conductive layer pattern
and contact holes exposing a portion of the polycrystalline
silicon layer pattern in conjunction with the gate insulating
layer pattern.

[0013] According to another aspect of the present inven-
tion, the gate insulating layer pattern may be formed with a
same pattern as the first conductive layer pattern.

[0014] According to another aspect of the present inven-
tion, the first conductive layer pattern may include a doped
amorphous silicon layer and the first metal layer, wherein the
first metal layer is formed on the doped amorphous silicon
layer, and wherein the second conductive layer pattern may
include the transparent conductive layer and the second metal
layer that is formed on an area of a portion of the transparent
conductive layer.

[0015] According to another aspect of the present inven-
tion, the interlayer insulating layer pattern may has contact
holes exposing a portion of the first conductive layer pattern,
and wherein the interlayer insulating layer pattern has open-
ing regions exposing a portion of the polycrystalline silicon
layer pattern in conjunction with the gate insulating layer
pattern.

[0016] According to another aspect of the present inven-
tion, the OLED display may further include a pixel definition
film having an opening exposing a portion of the pixel elec-
trode, the pixel definition film being formed on the second
conductive layer pattern; an organic emission layer formed on
the pixel electrode; and a common electrode formed on the
organic emission layer.

[0017] According to another aspect of the present inven-
tion, the source electrode and the drain electrode may include
the transparent conductive layer and the second metal layer,
and the pixel electrode may include the transparent conduc-
tive layer.

[0018] According to another aspect of the present inven-
tion, the source electrode, the drain electrode and the pixel
electrode may each include the transparent conductive layer.
[0019] According to another aspect of the present inven-
tion, the first conductive layer pattern may further include a
data line and a common power line.

[0020] According to another aspect of the present inven-
tion, the second conductive layer pattern may further include
a gate line and a connection line.

[0021] According to another aspect of the present inven-
tion, the interlayer insulating layer may include the first inter-
layer insulating layer and the second interlayer insulating
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layer, and wherein a refractive index of the second interlayer
insulating layer is different from a refractive index of the first
interlayer insulating layer.

[0022] According to another aspect of the present inven-
tion, the interlayer insulating layer may include at least one of
various inorganic films and organic films.

[0023] According to aspects of the present invention, there
is provided a method of manufacturing an organic light emit-
ting diode (OLED) display includes: preparing a substrate
main body; sequentially layering a polycrystalline silicon
layer, a gate insulating layer and a first metal layer on the
substrate main body; forming a polycrystalline silicon layer
pattern, a gate insulating layer pattern and a first conductive
layer pattern by patterning the polycrystalline silicon layer,
the gate insulating layer and the first metal layer; forming an
interlayer insulating layer pattern on the first conductive layer
pattern; and forming a second conductive layer pattern on the
interlayer insulating layer pattern. The polycrystalline silicon
layer pattern may include the polycrystalline active layer and
the first capacitor electrode, wherein the gate insulating layer
pattern has a plurality of contact holes exposing a portion of
the polycrystalline silicon layer pattern and is formed in a
same pattern as the polycrystalline silicon layer pattern, and
wherein the first conductive layer pattern includes the gate
electrode and the second capacitor electrode that are formed
on the gate insulating layer pattern.

[0024] According to another aspect of the present inven-
tion, the polycrystalline silicon layer pattern, the gate insu-
lating layer pattern and the first conductive layer pattern may
be formed together through a photolithography process using
a double exposure or halftone exposure process.

[0025] According to another aspect of the present inven-
tion, the interlayer insulating layer pattern may have contact
holes exposing a portion of the first conductive layer pattern
and wherein the interlayer insulating layer pattern has contact
holes exposing a portion of the polycrystalline silicon layer
pattern in conjunction with the gate insulating layer pattern.
[0026] According to another aspect of the present inven-
tion, the source electrode and the drain electrode may be each
connected to an area of the portion of the polycrystalline
active layer that is exposed through the interlayer insulating
layer pattern and the gate insulating layer pattern.

[0027] According to another aspect of the present inven-
tion, the first conductive layer pattern include a data line and
a common power line.

[0028] According to another aspect of the present inven-
tion, the forming of the second conductive layer pattern may
include sequentially layering the transparent conductive layer
and the second metal layer on the interlayer insulating layer;
forming the source electrode and drain electrode including
the transparent conductive layer and the second metal layer;
and forming the pixel electrode including the transparent
conductive layer by patterning the transparent conductive
layer and the second metal layer together.

[0029] According to another aspect of the present inven-
tion, the method of manufacturing the OLED display may
include doping an n-type or p-type impurity on an area of a
portion of the polycrystalline silicon layer before forming the
second conductive layer pattern.

[0030] According to another aspect of the present inven-
tion, the forming of the second conductive layer pattern may
include sequentially layering the transparent conductive layer
and the second metal layer on the interlayer insulating layer,
and forming the source electrode and drain electrode and the
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pixel electrode that include the transparent conductive layer
by patterning the transparent conductive layer and the second
metal layer together.

[0031] According to another aspect of the present inven-
tion, the method of manufacturing the OLED display may
include doping an n-type or p-type impurity on an area of a
portion of the polycrystalline silicon layer after forming the
second conductive layer pattern.

[0032] According to another aspect of the present inven-
tion, the method of manufacturing the OLED display may
further include forming the pixel definition film having an
opening exposing a portion of the pixel electrode on the
second conductive layer pattern, forming an organic emission
layer on the pixel electrode, and forming a common electrode
on the organic emission layer.

[0033] According to another aspect of the present inven-
tion, the second conductive layer pattern may further include
a gate line and a connection line.

[0034] According to another aspect of the present inven-
tion, the interlayer insulating layer pattern may include the
first interlayer insulating layer and the second interlayer insu-
lating layer, wherein a refractive index of the second inter-
layer insulating layer is different than a refractive index of the
first interlayer insulating layer.

[0035] According to another aspect of the present inven-
tion, the interlayer insulating layer pattern may include at
least one of various inorganic films and organic films.

[0036] According to aspects of the present invention, there
is provided a method of manufacturing an organic light emit-
ting diode (OLED) display includes: preparing a substrate
main body; sequentially layering a polycrystalline silicon
layer, a gate insulating layer, a doped amorphous silicon layer
and a first metal layer on the substrate main body; forming the
polycrystalline silicon layer pattern that includes the poly-
crystalline active layer and the first capacitor electrode; form-
ing a gate insulating layer intermediate that is formed on the
polycrystalline silicon layer pattern; forming a first conduc-
tive layer intermediate formed on the gate insulating layer
intermediate by patterning the polycrystalline silicon layer,
the gate insulating layer, the doped amorphous silicon layer
and the first metal layer together; forming an interlayer insu-
lating layer on the first conductive layer intermediate; form-
ing a first conductive layer pattern and an interlayer insulating
layer pattern exposing a portion of the gate insulating layer
intermediate by patterning the first conductive layer interme-
diate and the interlayer insulating layer; forming a gate insu-
lating layer pattern exposing a portion of the polycrystalline
active layer by etching the gate insulating layer intermediate
exposed through the first conductive layer pattern and the
interlayer insulating layer pattern; and forming a second con-
ductive layer pattern on the polycrystalline active layer and
the interlayer insulating layer pattern.

[0037] According to another aspect of the present inven-
tion, the first conductive layer pattern may include a gate
electrode and a second capacitor electrode, wherein the first
conductive layer pattern may be formed of the doped amor-
phous silicon layer and the first metal layer.

[0038] According to another aspect of the present inven-
tion, the first conductive layer pattern may further include a
data line and a common power line.

[0039] According to another aspect of the present inven-
tion, the interlayer insulating layer pattern may have contact
holes exposing a portion of the first conductive layer pattern
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and opening regions exposing a portion of the polycrystalline
silicon layer pattern in conjunction with the gate insulating
layer pattern.

[0040] According to another aspect of the present inven-
tion, the source electrode and the drain electrode may be each
connected to an area of the portion of the polycrystalline
active layer that is exposed through the interlayer insulating
layer pattern and the gate insulating layer pattern.

[0041] According to another aspect of the present inven-
tion, the forming of the second conductive layer pattern may
include sequentially layering the transparent conductive layer
and the second metal layer on the interlayer insulating layer,
and forming a source electrode, a drain electrode and a pixel
electrode by patterning the transparent conductive layer and
the second metal layer together, wherein the source electrode
and the drain electrode include the transparent conductive
layer and the second metal layer, and wherein the pixel elec-
trode includes the transparent conductive layer

[0042] According to another aspect of the present inven-
tion, the method of manufacturing the OLED display may
include doping an n-type or p-type impurity on an area of a
portion of the polycrystalline silicon layer before forming the
second conductive layer pattern.

[0043] According to another aspect of the present inven-
tion, the forming of the second conductive layer pattern may
include sequentially layering the transparent conductive layer
and the second metal layer on the interlayer insulating layer,
and forming a source electrode, a drain electrode and a pixel
electrode that all include the transparent conductive layer by
patterning the transparent conductive layer and the second
metal layer together.

[0044] According to another aspect of the present inven-
tion, the method of manufacturing the OLED display may
include doping an n-type or p-type impurity on an area of a
portion of the polycrystalline silicon layer after forming the
second conductive layer pattern.

[0045] According to another aspect of the present inven-
tion, the method of manufacturing the OLED display may
further include forming a pixel definition film having an
opening exposing a portion of a pixel electrode on the second
conductive layer pattern, forming an organic emission layer
on the pixel electrode, and forming a common electrode on
the organic emission layer.

[0046] According to another aspect of the present inven-
tion, the second conductive layer pattern may further include
a gate line and a connection line.

[0047] According to another aspect of the present inven-
tion, the interlayer insulating layer may include a first inter-
layer insulating layer and a second interlayer insulating layer,
wherein a refractive index of the second interlayer insulating
layer is different from a refractive index of the first interlayer
insulating layer.

[0048] According to another aspect of the present inven-
tion, the interlayer insulating layer may include at least one of
various inorganic films and organic films.

[0049] According to aspects of the present invention, the
OLED display may have a simple structure so that a number
of photolithography processes used in the manufacturing pro-
cess are reduced. In addition, an exemplary embodiment pro-
vides a method of manufacturing an organic light emitting
diode (OLED) display.

[0050] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
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and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] These and/or other aspects and advantages of the
invention will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:
[0052] FIG. 11is a layout view of an organic light emitting
diode (OLED) display according to an embodiment;

[0053] FIG. 2 is a cross-sectional view that is taken along
the line 1I-II of FIG. 1;

[0054] FIG. 3 to FIG. 12 are cross-sectional views and
layout views that sequentially illustrate a manufacturing pro-
cess of the organic light emitting diode (OLED) display that
is shown in FIG. 1 and FIG. 2;

[0055] FIG. 13 is a layout view of an organic light emitting
diode (OLED) display according to another embodiment;
[0056] FIG. 14 is a cross-sectional view that is taken along
the line XIV-XIV of FIG. 1; and

[0057] FIG. 15 to FIG. 21 are cross-sectional views and
layout views that sequentially illustrate a manufacturing pro-
cess of the organic light emitting diode (OLED) display that
is shown in FIG. 13 and FIG. 14.

DETAILED DESCRIPTION

[0058] Reference will now be made in detail to the present
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout. The
embodiments are described below in order to explain the
present invention by referring to the figures.

[0059] As referred to herein, when a first element, item or
layer is said to be disposed or formed “on”, or “adjacent to”,
asecond element, item or layer, the first element, item or layer
can directly contact the second element, item or layer, or can
be separated from the second element, item or layer by one or
more other elements, items or layers located therebetween. In
contrast, when an element, item or layer is referred to as being
disposed or formed “directly on” another element, item or
layer, there are no intervening elements, items or layers
present.

[0060] Hereinafter, referring to FIG. 1 and FIG. 2, an
organic light emitting diode (OLED) display 101, according
to an embodiment of the present invention, will be described.
As shown in FIG. 1 and FIG. 2, the organic light emitting
diode (OLED) display 101 includes thin film transistors 10
and 20, OLED 70 and capacitor 90 that are formed on each
pixel on a substrate main body 111. A pixelis a minimum unit
with which the OLED display 101 displays an image.
[0061] In addition, the OLED display 101 further includes
agateline 171 that is disposed along one direction, a data line
151 that crosses the gate line 171 in an insulation state, and a
common power line 152. Here, one pixel may be defined by
the gate line 171, the data line 151 and the common power
source line 152 as the boundary thereof. However, aspects of
the present invention are not limited thereto and a pixel may
be defined in other suitable manners.

[0062] The OLED 70 includes a pixel electrode 710, an
organic emission layer 720 that is formed on the pixel elec-
trode 710, and a common electrode 730 that is formed on the
first organic emission layer 720. Holes and electrons are
injected into the organic emission layer 720 from the pixel
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electrode 710 and the common electrode 730. When an exci-
ton, in which the injected holes are cohered with an electron,
falls from the exited state to the bottom state, light is emitted.
[0063] The capacitor 90 includes a first capacitor electrode
139 and a second capacitor electrode 159 with a gate insulat-
ing layer pattern 140 that is disposed therebetween. Here, the
gate insulating layer 140 becomes a dielectric material. A
capacitance is determined by a charge that is accumulated in
the capacitor 90 and the voltage between the first and second
capacitor electrodes 139 and 159.

[0064] The thin film transistors include the first thin film
transistor 10 that acts as a switch and the second thin film
transistor 20 that drives the OLED 70. Each of the thin film
transistors 10 and 20 includes a gate electrode 153 and 154,
source electrode 175 and 176 and drain electrodes 177 and
178. The first thin film transistor 10 selects a pixel that will
emit light. The gate electrode 153 of the first thin film tran-
sistor 10 is connected to the gate line 171. The source elec-
trode 175 of the first thin film transistor 10 to the data line 151.
The drain electrode 177 is connected to any one of the capaci-
tor electrode 159 of the capacitor 90 and the source electrode
157 of the second thin film transistor 20.

[0065] The second thin film transistor 20 applies a driving
signal the OLED 70 in the selected pixel to the pixel electrode
710. The source electrode 176 of the second thin film transis-
tor 20 and the other capacitor electrode 139 of the capacitor
90 are connected to the common power line 152. The drain
electrode 178 of the second thin film transistor 20 is con-
nected to the pixel electrode 710 of the OLED 70.

[0066] By the above structure, the first thin film transistor
10 is operated by a gate voltage that is applied to the gate line
171 and transfers the data voltage that is applied to the data
line 151 to the second thin film transistor 20. A voltage that
corresponds to a difference between the common voltage that
is applied from the common power line 152 to the second thin
film transistor 20 and the data voltage that is transmitted from
the first thin film transistor 10 is stored in the capacitor 90.
The current that corresponds to the voltage that is stored in the
capacitor 90 is supplied through the second thin film transis-
tor 20 to the organic light emitting diode 70.

[0067] Hereinafter, referring to FIG. 2, an OLED display
101, according to the embodiment of FIG. 1, will be described
in detail according to a layering order. The substrate main
body 111 is formed of a transparent insulating material that is
made of glass, quartz, ceramic, plastic, or other similar mate-
rials. However, aspects of the present invention are not lim-
ited thereto, and the substrate main body 111 may be formed
of a metal substrate that is made of stainless steel, or other
similar materials. In addition, in the case of when the sub-
strate main body 111 is made of plastic, or other similar
materials, it may be formed of a flexible substrate.

[0068] A buffer layer 120 is formed on the substrate main
body 111, and is formed of various insulation materials, such
as silicon nitride SiNx and silicon oxide Si0,, that are known
to those of ordinary skill in the art. For example, the buffer
layer 120 may be formed in a single film of silicon nitride
SiNx or a double film structure in which silicon nitride SiNx
and silicon oxide SiO, are layered. The buffer layer 120
prevents the penetration of impurity elements, foreign mate-
rials or unnecessary components, such as moisture or dust,
and planarizes a surface. However, aspects of the present
invention are not limited thereto and the buffer layer 120 may
be used or omitted according to the kind of the substrate main
body 111 and process condition.

Dec. 8, 2011

[0069] A polycrystalline silicon layer pattern 130 is formed
on the buffer layer 120. The polycrystalline silicon layer
pattern 130 includes polycrystalline active layers 133 and 134
and the first capacitor electrode 139. In addition, the poly-
crystalline silicon layer pattern 130 further includes a dummy
polycrystalline layer 131 that is disposed under the data line
151 and common power line 152 (see FIG. 1).

[0070] The polycrystalline silicon layer pattern 130 is
formed by patterning the polycrystalline silicon layer through
a photolithography process. In this case, the polycrystalline
silicon layer pattern 130 is patterned through a same photo-
lithography process in conjunction with the gate insulation
layer pattern 140 and the first conductive layer pattern 150, as
described later. In addition, the polycrystalline silicon layer is
formed by using a method to form and crystallize an amor-
phous silicon layer.

[0071] The gate insulating layer pattern 140 is formed
using a same pattern as the polycrystalline silicon layer pat-
tern 130 that has a plurality of contact holes 645, 646, 647,
648, and 649 that expose respective portions of the polycrys-
talline silicon layer pattern 130. That is, in an area in which
the polycrystalline silicon layer pattern 130 is not formed, the
gate insulating layer pattern 140 is not formed. The gate
insulating layer pattern 140 is formed by including one or
more of various insulation materials that are known those of
ordinary skill in the art, such as tetraethoxysilane (tetra ethyl
ortho silicate, TEOS), silicon nitride SiNx and silicon oxide
Si0,, or other suitable materials.

[0072] A firstconductive layer pattern 150 1s formed on the
gate insulating layer pattern 140. The first conductive layer
pattern 150 includes the gate electrodes 153 and 154 and the
second capacitor electrode 159. In addition, the first conduc-
tive layer pattern 150 further includes the data line 151 and
commorn power line 152 (see FIG. 1). However, aspects ofthe
present invention are not limited thereto and the first conduc-
tive layer pattern 150 may further include the gate line 171
instead of the data line 151 and common power line 152.
[0073] Thefirst conductive layer pattern 150 includes a first
metal layer 1500 (see FIG. 3). That is, the first conductive
layer pattern 150 is formed by patterning the first metal 1500
layer through the above mentioned photolithography process.
The first metal layer 1500 is formed by including one or more
of various metallic materials, such as molybdenum (Mo),
chromium (Cr), aluminum (Al), silver (Ag), titanium (Ti),
tantalum (Ta) and tungsten (W), or other suitable metallic
materials. The capacitor 90 is formed by the first capacitor
electrode 139, the second capacitor electrode 159 and the gate
insulating layer pattern 140 disposed between the first capaci-
tor electrode 139 and the second capacitor electrode 159.
[0074] An interlayer insulating layer pattern 160 is formed
on the first conductive layer pattern 150. The interlayer insu-
lating layer pattern 160 has contact holes 601, 603, 604, and
609 that expose a portion of the gate electrodes 153 and 154,
the second capacitor electrode 159, the data line 151 and the
common power line 152. In addition, the interlayer insulating
layer pattern 160 has the contact holes 645, 646, 647, 648, and
649 that expose a portion of the polycrystalline active layer
133 and 134 and the first capacitor electrode 139 in conjunc-
tion with the gate insulating layer pattern 140.

[0075] In addition, the interlayer insulating layer pattern
160 includes the first interlayer insulating layer 1601 and the
second interlayer insulating layer 1602. The first interlayer
insulating layer 1601 and the second interlayer insulating
layer 1602 have different refractive indexes. However,
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aspects of the present invention are not limited thereto and the
first interlayer insulating layer 1601 and the second interlayer
insulating layer 1602 may have a same refractive index. As
described above, the first interlayer insulating layer 1601 and
the second interlayer insulating layer 1602 have different
refractive indexes and as a result, the OLED display 101 may
have a mirror effect by light that is reflected at the interface
between the first interlayer insulating layer 1601 and the
second interlayer insulating layer 1602. For example, the first
interlayer insulating layer 1601 and the second interlayer
insulating layer 1602 are formed of'silicon nitride that has the
relatively high refractive index, and the other is formed of
silicon oxide that has the relatively low refractive index. How-
ever, aspects of the present invention are not limited thereto
and the interlayer insulating layer pattern 160 includes at least
one of various inorganic films and organic films.

[0076] A second conductive layer pattern 170 is formed on
the interlayer insulating layer pattern 160. The second con-
ductive layer pattern 170 includes the source electrodes 175
and 176, the drain electrodes 177 and 178 and the pixel
electrode 710. In addition, the second conductive layer pat-
tern 170 includes the gate line 171 (see FIG. 1) and a connec-
tion line 172. However, aspects of the present invention are
not limited thereto and the second conductive layer pattern
170 may further include the data line 151 and common power
line 152 instead of the gate line 171.

[0077] The source electrodes 175 and 176 and drain elec-
trodes 177 and 178 are connected through the contact holes
645, 646, 647, and 648 to the polycrystalline active layers 133
and 134. The pixel electrode 710 extends from the drain
electrode 178 of the second thin film transistor 20. The con-
nection line 172 connects the gate electrode 154, the second
capacitor electrode 159 and the drain electrode 177 to each
other through the contact holes 604 and 609. In addition, the
connection line 172 connects the source electrode 175 to the
data line 151 through the contact hole 601. In addition, the
connection line 172 may connect constitutions that are not
shown.

[0078] The second conductive layer pattern 170 includes
the transparent conductive layer 1701 and the second metal
layer 1702 that are formed on an area of a portion of the
transparent conductive layer 1701. The source electrodes 175
and 176, drain electrodes 177 and 178 and pixel electrode 710
include the transparent conductive layer 1701. Accordingly,
the OLED display 101 displays an image by emitting light in
a rear side direction, that is, towards the substrate main body
111. In addition, the gate line 171 (see FIG. 1) and connection
line 172 are formed of the transparent conductive layer 1701
and the second metal layer 1702. However, aspects of the
present invention are not limited thereto, and the source elec-
trodes 175 and 176 and drain electrodes 177 and 178 may be
formed of the transparent conductive layer 1701 and the sec-
ond metal layer 1702.

[0079] However, in an area of a portion of the polycrystal-
line active layers 133 and 134, an order of process of doping
an n-type or p-type impurity may be changed according to
whether the source electrodes 175 and 176 and drain elec-
trodes 177 and 178 are formed of the transparent conductive
layer 1701 or are formed of both the transparent conductive
layer 1701 and the second metal layer 1702. For example, if
the source electrodes 175 and 176 and drain electrodes 177
and 178 are formed of the transparent conductive layer 1701,
after the second conductive layer pattern 170 is formed, the
n-type or p-type impurity is doped in an area of a portion of
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the polycrystalline active layers 133 and 134. On the other
hand, if the source electrodes 175 and 176 and drain elec-
trodes 177 and 178 are formed of the transparent conductive
layer 1701 and the second metal layer 1702, before the second
conductive layer pattern 170 is formed, the n-type or p-type
impurity is doped in an area of a portion of the polycrystalline
active layers 133 and 134.

[0080] The transparent conductive layer 1701 includes one
or more of ITO (Indium Tin Oxide), IZO (Indium Zinc
Oxide), ZITO (Zinc Indium Tin Oxide), GITO (Gallium
Indium Tin Oxide), In,O; (Indium Oxide), ZnO (Zinc
Oxide), GIZO (Gallium Indium Zinc Oxide), GZO (Gallium
Zinc Oxide), FTO (Fluorine Tin Oxide) and AZO (Alumi-
num-Doped Zinc Oxide), or other suitable materials. The
second metal layer 1702, like the first metal layer 1500 (see
FIG. 3), is formed of various metallic materials that are
known to those of ordinary skill in the art. In addition, the
second conductive layer pattern 170 is formed through a
photolithography process that includes a double exposure or
halftone exposure process. The gate electrodes 153 and 154,
polycrystalline active layers 133 and 134, source electrodes
175 and 176 and drain electrodes 177 and 178 become the thin
film transistors 10 and 20.

[0081] The pixel definition film 180 is formed on the sec-
ond conductive layer pattern 170. The pixel definition film
180 includes an opening 185 that exposes a portion of the
pixel electrode 710. The pixel definition film 180 is formed of
various organic or inorganic materials that are known to one
of ordinary skill in the art. For example, the pixel definition
film 180 may be cured and formed by heat or light after it is
patterned by using a photosensitive organic film.

[0082] The organic emission layer 720 is formed on the
pixel electrode 710, and the common electrode 730 is formed
on the organic emission layer 720. The pixel electrode 710,
organic emission layer 720 and common electrode 730 are the
OLED 70. In addition, a pixel definition film 180 has the pixel
electrode 710, the organic emission layer 720 and the com-
mon electrode 730 sequentially layered thereon. Also, the
pixel definition film 180 includes an opening 185 that
becomes a light emitting area of the OLED 70. According to
the above configuration, the OLED display 101 may have a
simple structure so that a number of photolithography pro-
cesses that are used in the manufacturing process are mini-
mized.

[0083] Indetail, a same photolithography process is used to
form the polycrystalline silicon layer pattern 130 and the first
conduction layer pattern 150. The first polycrystalline silicon
layer pattern 130 includes the polycrystalline active layers
133 and 134, the gate insulating layer pattern 140. The first
conductive layer pattern 150 includes the gate electrodes 153
and 154. In addition, the drain electrode 178 of the second
thin film transistor 20 and the pixel electrode 710 of the
organic light emitting diode 70 may be formed through the
same photolithography process. Therefore, according to the
present exemplary embodiment, the enlarged OLED display
101 may effectively maintain high productivity with respect
to manufacturing yield. In addition, the OLED display 101
may obtain a mirror effect through the first interlayer insulat-
ing layer 1601 and the second interlayer insulating layer 1602
that have different refractive indexes.

[0084] Hereinafter, referring to F1G. 3 to FIG. 12, a method
of manufacturing an organic light emitting diode (OLED)
display 101 according to the embodiment of FIG. 1 will be
described. First, as shown in FIG. 3, the buffer layer 120, a
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polycrystalline silicon layer 1300, a gate insulating layer
1400 and a first metal layer 1500 are sequentially formed on
the substrate main body 111.

[0085] The buffer layer 120 may be formed of various
insulation materials that are known to one of ordinary skill in
the art, such as silicon nitride SiNx and silicon oxide Si0,, or
other suitable insulation materials. The polycrystalline sili-
con layer 1300 is formed by using a method of depositing and
crystallizing the amorphous silicon layer on the buffer layer
120. As the method of crystallizing the amorphous silicon
layer, various methods that known to those of ordinary skill in
the art, such as methods of applying heat or a laser or of using
a metal catalyst, or other suitable methods may be used.

[0086] Next, as shown in FIG. 4, a polycrystalline silicon
layer pattern 130 and gate insulating layer pattern 140 are
formed by etching through a first photosensitive film pattern
810, and thus, a first conductive layer intermediate 1550 is
formed. In this case, the first photosensitive film pattern 810
is formed through a double exposure process or halftone
exposure process. The first photosensitive film pattern 810
includes a first high thickness portion 811 and a first low
thickness portion 812.

[0087] Next, in FIG. 5 and FIG. 6, the first low thickness
portion 812 of the first photosensitive film pattern 810 is
shown to be removed, or in other words, there is no first low
thickness portion 812 in embodiments shown in FIGS. 5 and
6. In this case, a thickness of the first high thickness portion
811 may be lowered slightly. In addition, the first conductive
layer pattern 150 is formed by etching the first conductive
layer intermediate 1550 through the first high thickness por-
tion 811.

[0088] As described above, through a single photolithog-
raphy process, the polycrystalline silicon layer pattern 130,
gate insulating layer pattern 140 and the first conductive layer
pattern 150 are formed. The polycrystalline silicon layer pat-
tern 130 includes a polycrystalline active layers 133 and 134
and the first capacitor electrode 139. The gate insulating layer
pattern 140 is formed in a same pattern as the polycrystalline
silicon layer pattern 130. The first conductive layer pattern
150 includes the gate electrodes 153 and 154, the second
capacitor electrode 159, the data line 151 and the common
power line 152 (see FIG. 1). In addition, the polycrystalline
silicon layer pattern 130 further includes a dummy polycrys-
talline layer 131. The dummy polycrystalline layer 131 is
disposed under the data line 151 of the first conductive layer
pattern 150 and the common power line 152. The dummy
polycrystalline layer 131 is also formed in the process of
manufacturing the OLED display 101 according to the
embodiment of FIG. 1.

[0089] AsshowninFIG. 7, afirstinterlayer insulating layer
1601 and a second interlayer insulating layer 1602 are
sequentially formed on the first conductive layer pattern 150.
Although not required in all aspects of the present invention,
the first interlayer insulating layer 1601 and the second inter-
layer insulating layer 1602 may have different refractive
indexes. For example, one of the first interlayer insulating
layer 1601 and the second interlayer insulating layer 1602 is
formed of silicon nitride that has the relatively high refractive
index, and an other is formed of silicon oxide that has the
relatively low refractive index. A second photosensitive film
pattern 820 is disposed on the second interlayer insulating
layer and includes a second high thickness portion 821 and a
second low thickness portion 822.
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[0090] Next, as shown in FIG. 8 and FIG. 9, an interlayer
insulating layer pattern 160 is formed by patterning the first
interlayer insulating layer 1601 and the second interlayer
insulating layer 1602 through a photolithography process
using the second photosensitive film pattern 820. The inter-
layer insulating layer pattern 160 has contact holes 601, 603,
604, and 609 that expose a portion of the gate electrodes 153
and 154, the second capacitor electrode 159, data line 151 and
common power line 152. In addition, the interlayer insulating
layer pattern 160 has contact holes 645, 646, 647, 648, and
649 that expose a portion of the polycrystalline active layers
133 and 134 and the first capacitor electrode 139 in conjunc-
tion with the gate insulating layer pattern 140. In addition, the
second interlayer insulating layer 1602 may have the larger
etched area than the first interlayer insulating layer 1601
through the second photosensitive film pattern 820 that has
the second high thickness portion 821 and the second low
thickness portion 822.

[0091] Next, as shown in FIG. 10, a transparent conductive
layer 1701 and a second metal layer 1702 are sequentially
layered on the interlayer insulating layer pattern 160. The
transparent conductive layer 1701 is connected through the
contact holes 601, 603, 604, 609, 645, 646, 647, 648, and 649
of the interlayer insulating layer pattern 160 (see FIG. 9) to
the gate electrodes 153 and 154, the first capacitor electrode
139, the second capacitor electrode 159, data line 151, com-
mon power line 152 and polycrystalline active layers 133 and
134.

[0092] Inaddition, a third photosensitive film pattern 830 is
formed on the second metal layer 1702. The third photosen-
sitive film pattern 830 includes a third high thickness portion
831 and a third low thickness portion 832. In this case, the
third low thickness portion 832 corresponds to a position in
which the source electrodes 175 and 176, drain electrodes 177
and 178 and pixel electrode 710 will be formed.

[0093] Next, as shown in FIG. 11, by etching through the
third photosensitive film pattern 830, a second conductive
layer pattern intermediate pattern 1700 that is formed of the
transparent conductive layer 1701 and the second metal layer
1702 is formed. Thereafter, the third low thickness portion
832 is removed, and the second conductive layer pattern
intermediate 1700 is etched again through the third high
thickness portion 831 to form the second conductive layer
pattern 170 (see FIG. 12). The second conductive layer pat-
tern 170, the gate line 171 and connection line 172 are formed
of the transparent conductive layer 1701 and the second metal
layer 1702. The source electrodes 175 and 176, the drain
electrodes 177 and 178 and the pixel electrode 710 are formed
of the transparent conductive layer 1701.

[0094] Next, an n-type or p-type impurity is doped in an
area of a portion of the polycrystalline active layers 133 and
134. In the area of the portion of the polycrystalline active
layers 133 and 134, the second metal layer 1702 is removed
and the transparent conductive layer 1701 is formed. Thus,
the n-type or p-type impurity is doped in the area of the
portion of the polycrystalline active layer 133 and 134
through the source electrodes 175 and 176 and drain elec-
trodes 177 and 178. On the other hand, the gate electrodes 153
and 154 prevent the n-type or p-type impurity from being
doped in the polycrystalline active layers 133 and 134 in an
area other than the area of the portion of the polycrystalline
active layers 133 and 134 that are doped with the n-type or
p-type impurity. Therefore, the polycrystalline active layers
133 and 134 are an intrinsic semiconductor area that is dis-
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posed under the gate electrodes 153 and 154 and an impurity
semiconductor area that is disposed under the source elec-
trodes 175 and 176 and drain electrodes 177 and 178.
[0095] However, aspects of the present invention are not
limited to the process described above. That is, a process of
doping the n-type or p-type impurity in the area of the portion
of the polycrystalline active layers 133 and 134 may be per-
formed before the second conductive layer pattern 170 is
formed. In this case, the source electrodes 175 and 176 and
drain electrodes 177 and 178 are formed of the transparent
conductive layer 1701 and the second metal layer 1702.
[0096] As shown in FIG. 12, the pixel definition film 180 is
formed on the second conductive layer pattern 170. The pixel
definition film 180 includes an opening 185 that exposes a
portion of the pixel electrode 710. In addition, the organic
emission layer 720 and common electrode 730 are sequen-
tially layered on the pixel electrode 710.

[0097] Through the method of manufacturing the OLED
display 101 described above, the OLED display 101, accord-
ing to the embodiment of FIG. 1, may be manufactured. That
is, by minimizing a number of photolithography processes,
the OLED display 101 may be manufactured. Therefore,
according to the embodiment of FIG. 1, the enlarged OLED
display 101 may effectively maintain the high productivity
with respect to a manufacturing yield. In addition, although
not required in all aspects of the present invention, the OLED
display 101 may obtain a mirror effect through the first inter-
layer insulating layer 1601 and the second interlayer insulat-
ing layer 1602 having different refractive indexes.

[0098] Hereinafter, referring to FIG. 13 and FIG. 14, an
organic light emitting diode (OLED) display 102, according
to another embodiment, will be described. As shown in FIG.
13 and FIG. 14, a polycrystalline silicon layer pattern 230 is
formed on the buffer layer 120. The polycrystalline silicon
layer pattern 230 includes polycrystalline active layers 233
and 234 and a first capacitor electrode 239. In addition, the
polycrystalline silicon layer pattern 230 further includes a
dummy polycrystalline layer 231 that is disposed under the
data line 251 and common power line 252.

[0099] A gate insulating layer pattern 240 is formed in an
area of a portion of the polycrystalline silicon layer pattern
230. That is, in the present embodiment, the gate insulating
layer pattern 240 is not formed in a same pattern as the
polycrystalline silicon layer pattern 230. Rather, the gate
insulating pattern 240 is formed in a same pattern as the first
conductive layer pattern 250 that will be described below.
[0100] The first conductive layer pattern 250 is formed
using a same pattern as the gate insulating layer pattern 240
and is formed on the gate insulating layer pattern 240. The
first conductive layer pattern 250 includes gate electrodes 253
and 254 and a second capacitor electrode 259. In addition, the
first conductive layer pattern 250 further includes a data line
251 and a common power line 252 (see FIG. 13). However,
aspects of the present invention are not limited thereto, and
the first conductive layer pattern 250 may further include a
gate line 271 (see FIG. 13) instead of the data line 251 and the
common power line 252.

[0101] The first conductive layer pattern 250 is formed of
doped amorphous silicon layers 2511, 2531, 2541, and 2591
and first metal layers 2512, 2532, 2542, and 2592. The doped
amorphous silicon layers 2511, 2531, 2541, and 2591 com-
pensate for when the first metal layers 2512, 2532, 2542, and
2592 are damaged or short-circuited in a course of forming
the second conductive layer pattern 270.
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[0102] An interlayer insulating layer pattern 260 is formed
on the first conductive layer pattern 250. The interlayer insu-
lating layer pattern 260 has contact holes 601, 603, 604, and
609 that expose a portion of the gate electrodes 253 and 254,
the second capacitor electrode 259, the data line 251 and the
common power line 252. In addition, the interlayer insulating
layer pattern 260 has contact holes 645, 646, 647, and 648 that
expose a portion of the polycrystalline active layers 233 and
234 and the first capacitor electrode 239 in conjunction with
the gate insulating layer pattern 240.

[0103] In addition, the interlayer insulating layer pattern
260 includes a first interlayer insulating layer 2601 and a
second interlayer insulating layer 2602. Although not
required in all aspects of the present invention, the first inter-
layer insulating layer 2601 and the second interlayer insulat-
ing layer 2602 may have different refractive indexes. As
described above, the first interlayer insulating layer 2601 and
the second interlayer insulating layer 2602 have different
refractive indexes. Thus, the OLED display 102 may have a
mirror effect corresponding to light that is reflected at an
interface between the first interlayer insulating layer 2601
and the second interlayer insulating layer 2602.

[0104] A second conductive layer pattern 270 is formed on
the interlayer insulating layer pattern 260. The second con-
ductive layer pattern 270 is formed on a portion of the poly-
crystalline silicon layer pattern 230 that is exposed through a
region of the contact hole 646 of the interlayer insulating
layer pattern 260. The second conductive layer pattern 270
includes source electrodes 275 and 276, drain electrodes 277
and 278 and pixel electrode 710. In addition, the second
conductive layer pattern 270 further includes the gate line 271
(see FIG. 13) and a connection line 272. However, aspects of
the present invention are not limited thereto, and the second
conductive layer pattern 270 may further include the data line
251 and common power line 252 instead of the gate line 271.
[0105] The source electrodes 275 and 276 and drain elec-
trodes 277 and 278 are connected to the polycrystalline active
layers 233 and 234 through the contact holes 645, 646, 647,
648. The pixel electrode 710 extends from the drain electrode
278 of the second thin film transistor 20. Meanwhile, as
shown in FIG. 14, the source electrode 276 of the second thin
film transistor 20 is formed on the polycrystalline silicon
layer pattern 230, however, aspects of the present invention
are not limited thereto.

[0106] The connection line 272 connects the gate electrode
254 and the second capacitor electrode 259 of the second thin
film transistor 20 and the drain electrode 277 of the first thin
film transistor 10 through the contact holes 604 and 609. In
addition, the connection line 272 connects the source elec-
trode 275 and the data line 251 of the first thin film transistor
10 through the contact hole 601. Furthermore, although not
required in all aspects of the present invention, the connection
line 272 may connect constitutions or other items and ele-
ments that are not shown.

[0107] The second conductive layer pattern 270 includes a
transparent conductive layer 2701 and a second metal layer
2702 formed on an area of a portion of the transparent con-
ductive layer 2701. The source electrodes 275 and 276, drain
electrodes 277 and 278, the gate line 271 and the connection
line 272 are formed of the transparent conductive layer 2701
and the second metal layer 2702. In addition, the pixel elec-
trode 710 is formed of the transparent conductive layer 2701.
Accordingly, the OLED display 102 is able to display an
image by emitting light towards a rear side direction, that is,
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towards the substrate main body 111. However, aspects of the
present invention are not limited thereto, and the source elec-
trodes 275 and 276 and drain electrodes 277 and 278 may be
formed of only the transparent conductive layer 2701.
[0108] However, according to whether the source elec-
trodes 275 and 276 and drain electrodes 277 and 278 are
formed of only the transparent conductive layer 2701 or are
formed of the transparent conductive layer 2701 and the sec-
ond metal layer 2702, in the area of the portion of the poly-
crystalline active layers 233 and 234, an order of processes to
dope an n-type or p-type impurity may be changed. For
example, in a case of the source electrodes 275 and 276 and
drain electrodes 277 and 278 being formed of the transparent
conductive layer 2701 and the second metal layer 2702,
before the second conductive layer pattern 270 is formed, the
n-type or p-type impurity is doped in the area of the portion of
the polycrystalline active layer 230. On the other hand, in the
case of the source electrodes 275 and 276 and drain electrodes
277 and 278 being formed of only the transparent conductive
layer 2701, after the second conductive layer pattern 270 is
formed, the n-type or p-type impurity is doped in the area of
the portion of the polycrystalline active layers 233 and 234.
[0109] The pixel definition film 180 is formed on the sec-
ond conductive layer pattern 270. The pixel definition film
180 includes an opening 185 that exposes a portion of the
pixel electrode 710. The organic emission layer 720 is formed
on the pixel electrode 710, and the common electrode 730 is
formed on the organic emission layer 720.

[0110] By the above configuration, the organic light emit-
ting diode (OLED) display 102, according to the present
embodiment may have a simple structure so that a number of
photolithography processes that are used in the manufactur-
ing process is reduced. In detail, the gate insulating layer
pattern 240, the first conductive layer pattern 250 and the
interlayer insulating layer pattern 260 are formed through a
same photolithography process. In addition, the drain elec-
trode 278 of the second thin film transistor 20 and the pixel
electrode 710 of the OLED 70 are formed through a same
photolithography process.

[0111] In addition, in forming the second conductive layer
pattern 270, in a case of when the first metal layers 2512,
2532, 2542, and 2592 are damaged or short-circuited, it is
possible to prevent an occurrence of a short-circuit and
defects by having the doped amorphous silicon layers 2511,
2531, 2541, and 2591 being disposed below the first metal
layers 2512, 2532, 2542, and 2592, respectively. In addition,
although not required in all aspects of the present invention,
the OLED display 102 may have a mirror effect by the first
interlayer insulating layer 2601 and the second interlayer
insulating layer 2602 having different refractive indexes.
[0112] Hereinafter, referring to FIG. 15 to FIG. 21, a
method of manufacturing an organic light emitting diode
(OLED) display 102 according to the embodiment of F1G. 14
will be described. First, as shown in FIG. 15, after a polycrys-
talline silicon layer, a gate insulating layer, a doped amor-
phous silicon layer and a first metal layer are sequentially
layered on the buffer layer 120, the polycrystalline silicon
layer pattern 230, a gate insulating layer intermediate 2410
and a first conductive layer intermediate 2510 are formed by
being patterned through a photolithography process. The
polycrystalline silicon layer pattern 230 includes the poly-
crystalline active layers 233 and 234 and the first capacitor
electrode 239. The first conductive layer intermediate 2510
includes a doped amorphous silicon layer 2501 and a first
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metal layer 2502. Although not required in all aspects of the
present invention, the polycrystalline silicon layer pattern
230, gate insulating layer intermediate 2410 and the first
conductive layer intermediate 2510 are formed through a
photolithography process using one photosensitive film pat-
tern.

[0113] As shown in FIG. 16, a first interlayer insulating
layer 2601 and a second interlayer insulating layer 2602 are
sequentially formed on the first conductive layer intermediate
2510 and have different refractive indexes. In addition, a first
photosensitive film pattern 910 is formed on the second inter-
layer insulating layer 2602. The first photosensitive pattern
910 is formed through a double exposure or halftone exposure
process. The first photosensitive film pattern 910 includes a
first high thickness portion 911 and a first low thickness
portion 912.

[0114] AsshowninFIG.17 and FIG. 18, the gate insulating
layer pattern 240, the first conductive layer pattern 250 and
interlayer insulating layer pattern 260 are formed by pattern-
ing the gate insulating layer intermediate 2410, the first con-
ductive layer intermediate 2510, the first interlayer insulating
layer 2601 and the second interlayer insulating layer 2602
through a photolithography process using the first photosen-
sitive film pattern 910.

[0115] The gate insulating layer pattern 240 is formed in a
same pattern as the first conductive layer pattern 250. The first
conductive layer pattern 250 includes the gate electrodes 253
and 254, the second capacitor electrode 259, the data line 251
and the common power line 252 (see FIG. 13). The interlayer
insulating layer pattern 260 includes the contact holes 601,
603, 604, and 609 that expose a portion of the gate electrodes
253 and 254, and also expose the second capacitor electrode
259, the data line 251 and the common power line 252. In
addition, the interlayer insulating layer pattern 260 has con-
tactholes 645, 646, 647, and 648 that expose a portion of the
polycrystalline active layers 233 and 234 and the first capaci-
tor electrode 239 in conjunction with the gate insulating layer
pattern 240.

[0116] In addition, the polycrystalline silicon layer pattern
230 further includes the dummy polycrystalline layer 231.
The dummy polycrystalline layer 231 is disposed under the
data line 251 of the first conductive layer pattern 250 and the
common power line 252. The dummy polycrystalline layer
231 is also formed in a course of manufacturing the OLED
display 102 according to the present embodiment.

[0117] An n-type or p-type impurity is doped in the area of
the portion of the polycrystalline active layers 233 and 234. In
this case, the gate electrodes 253 and 254 prevent the n-type
or p-type impurity from being doped in the polycrystalline
active layers 233 and 234. Therefore, the polycrystalline
active layers 233 and 234 are an intrinsic semiconductor area
that is disposed under the gate electrodes 153 and 154 and an
impurity semiconductor area that is disposed under the source
electrodes 275 and 276 and drain electrodes 277 and 278.
[0118] However, aspects of the present invention are not
limited thereto, and a process of doping the n-type or p-type
impurity in the area of the portion of the polycrystalline active
layers 233 and 234 may be performed after the second con-
ductive layer pattern 170 is formed. In this case, in order to
allow the source electrodes 275 and 276 and the drain elec-
trodes 277 and 278 to pass through the n-type or p-type
impurity, a second metal layer 2702 should be removed and 1t
should be formed of a transparent conductive layer 2701 (see
FIG. 19).
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[0119] As shown in FIG. 19, the transparent conductive
layer 2701 and the second metal layer 2702 are sequentially
layered on the interlayer insulating layer pattern 260. The
transparent conductive layer 2701 is connected through the
contact holes 601, 603, 604, and 609 and the opening regions
645, 646, 647, and 648 of the interlayer insulating layer
pattern 260 to the gate electrodes 253 and 254, the first capaci-
tor electrode 239, the second capacitor electrode 259, the data
line 251, the common power line 252 and polycrystalline
active layers 233 and 234. In addition, a second photosensi-
tive film pattern 920 is formed on the second metal layer
2702. The second photosensitive film pattern 920 includes a
second high thickness portion 921 and a second low thickness
portion 922. In this case, the second low thickness portion 922
corresponds to a position at which the pixel electrode 710 will
be formed.

[0120] As shown in FIG. 20, by etching through the second
photosensitive film pattern 920, a second conductive layer
pattern intermediate 2700 is formed of the transparent con-
ductive layer 2701 and the second metal layer 2702. Next, the
second low thickness portion 922 of the second photosensi-
tive film pattern 920 is removed, and the second conductive
layer pattern intermediate 2700 is etched again through the
second high thickness portion 921 to form the second con-
ductive layer pattern 270. The second conductive layer pat-
tern 270, as shownin F1G. 21, forms the source electrodes 275
and 276, drain electrodes 277 and 278, gate line 271 and
connection line 272 that are formed of the transparent con-
ductive layer 2701 and the second metal layer 2702. The
second conductive layer pattern 270 also forms the pixel
electrode 710 that are formed of the transparent conductive
layer 2701.

[0121] As shown in FIG. 21, the pixel definition film 180 is
formed on the second conductive layer pattern 270. The pixel
definition film 180 includes an opening 185 that exposes a
portion of the pixel electrode 710. In addition, the organic
emission layer 720 and common electrode 730 are sequen-
tially layered on the pixel electrode 710. Through the method,
the organic light emitting diode (OLED) display 102, accord-
ing to the embodiment of FIG. 14, may be manufactured. That
is, by reducing a number of photolithography processes, the
organic light emitting diode (OLED) display 102 may be
manufactured. Therefore, according to the embodiment of
FIG. 14, an enlarged OLED display 102 may effectively
maintain a high productivity with respect to manufacturing
yield.

[0122] Inaddition, in the forming of the second conductive
layer pattern 270, in the case of when the first metal layers
2512, 2532, 2542, and 2592 is damaged or short-circuited, it
is possible to prevent an occurrence of the short-circuit and
defects through the doped amorphous silicon layers 2511,
2531, 2541, and 2591. In addition, the OLED display 102
may obtain a mirror effect through the first interlayer insulat-
ing layer 2601 and the second interlayer insulating layer 2602
having different refractive indexes.

[0123] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:
1. An organic light emitting diode (OLED) display, com-
prising:
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a substrate main body;

apolycrystalline silicon layer pattern including a polycrys-
talline active layer formed on the substrate main body
and a first capacitor electrode:

a gate insulating layer pattern formed on the polycrystal-
line silicon layer pattern;

a first conductive layer pattern including a gate electrode
and a second capacitor electrode that are formed on the
gate insulating layer pattern;

an interlayer insulating layer pattern formed on the first
conductive layer pattern; and

a second conductive layer pattern including a source elec-
trode, a drain electrode and a pixel electrode that are
formed on the interlayer insulating layer pattern,

wherein the gate insulating layer pattern is patterned at a
same time with any one of the polycrystalline silicon
layer pattern and the first conductive layer pattern.

2. The display of claim 1, wherein the gate insulating layer
pattern has a plurality of contact holes exposing a portion of
the polycrystalline silicon layer pattern, and

wherein the gate insulating layer pattern is formed in a
same pattern as the polycrystalline silicon layer pattern.

3. The display of claim 2, wherein the first conductive layer
pattern includes a first metal layer, and

wherein the second conductive layer pattern includes a
transparent conductive layer and a second metal layer
formed on an area of a portion of the transparent con-
ductive layer.

4. The display of claim 2, wherein the interlayer insulating
layer pattern has contact holes exposing a portion of the first
conductive layer pattern and contact holes exposing a portion
ofthe polycrystalline silicon layer pattern in conjunction with
the gate insulating layer pattern.

5. The display of claim 1, wherein the gate insulating layer
pattern is formed with a same pattern as the first conductive
layer pattern.

6. The display of claim 5, wherein the first conductive layer
pattern includes a doped amorphous silicon layer and the first
metal layer,

wherein the first metal layer is formed on the doped amor-
phous silicon layer, and

wherein the second conductive layer pattern includes the
transparent conductive layer and the second metal layer
that is formed on an area of a portion of the transparent
conductive layer.

7. The display of claim 5, wherein the interlayer insulating
layer pattern has contact holes exposing a portion of the first
conductive layer pattern, and

wherein the interlayer insulating layer pattern has opening
regions exposing a portion of the polycrystalline silicon
layer pattern in conjunction with the gate insulating
layer pattern.

8. The display of claim 1, further comprising:

a pixel definition film having an opening exposing a por-
tion of the pixel electrode, the pixel definition film being
formed on the second conductive layer pattern;

an organic emission layer formed on the pixel electrode;
and

a common electrode formed on the organic emission layer.

9. The display of claim 8, wherein the source electrode and
the drain electrode include the transparent conductive layer
and the second metal layer, and

wherein the pixel electrode includes the transparent con-
ductive layer.
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10. The display of claim 8, wherein the source electrode,
the drain electrode and the pixel electrode each include the
transparent conductive layer.

11. The display of claim 8, wherein the first conductive
layer pattern comprises:

a data line; and

a common power line.

12. The display of claim 8, wherein the second conductive
layer pattern further comprises:

a gate line; and

a connection line.

13. The display of claim 8, wherein the interlayer insulat-
ing layer pattern includes the first interlayer insulating layer
and the second interlayer insulating layer,

and wherein a refractive index of the second interlayer

insulating layer is different from a refractive index of the
first interlayer insulating layer.

14. The display of claim 13, wherein the interlayer insu-
lating layer pattern includes at least one of various inorganic
films and organic films.

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

preparing a substrate main body;

sequentially layering a polycrystalline silicon layer, a gate

insulating layer and a first metal layer on the substrate
main body;

forming a polycrystalline silicon layer pattern, a gate insu-

lating layer pattern and a first conductive layer pattern by
patterning the polycrystalline silicon layer, the gate
insulating layer and the first metal layer;

forming an interlayer insulating layer pattern on the first

conductive layer pattern; and

forming a second conductive layer pattern on the interlayer

insulating layer pattern,

wherein the polycrystalline silicon layer pattern includes

the polycrystalline active layer and the first capacitor
electrode,

wherein the gate insulating layer pattern has a plurality of

contact holes exposing a portion of the polycrystalline
silicon layer pattern and is formed in a same pattern as
the polycrystalline silicon layer pattern, and

wherein the first conductive layer pattern includes the gate

electrode and the second capacitor electrode that are
formed on the gate insulating layer pattern.

16. The method of claim 15, wherein the polycrystalline
silicon layer pattern, the gate insulating layer pattern and the
first conductive layer pattern are formed together through a
photolithography process using a double exposure or halftone
eXposlire process.

17. The method of claim 15, wherein the interlayer insu-
lating layer pattern has contact holes exposing a portion of the
first conductive layer pattern, and

wherein the interlayer insulating layer pattern has contact

holes exposing a portion of the polycrystalline silicon
layer pattern in conjunction with the gate insulating
layer pattern.

18. The method of claim 17, wherein the source electrode
and the drain electrode are each connected to an area of the
portion of the polycrystalline active layer that is exposed
through the interlayer insulating layer pattern and the gate
insulating layer pattern.

19. The method of claim 15, wherein the first conductive
layer pattern comprises:

adata line; and

a common power line.
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20. The method of claim 15, wherein the forming of the
second conductive layer pattern comprises:
sequentially layering the transparent conductive layer and
the second metal layer on the interlayer insulating layer;

forming the source electrode and drain electrode including
the transparent conductive layer and the second metal
layer; and

forming the pixel electrode including the transparent con-

ductive layer by patterning the transparent conductive
layer and the second metal layer together.

21. The method of claim 20, further comprising doping an
n-type or p-type impurity on an area of a portion of the
polycrystalline silicon layer before forming the second con-
ductive layer pattern.

22. The method of claim 15, wherein the forming of the
second conductive layer pattern comprises:

sequentially layering the transparent conductive layer and

the second metal layer on the interlayer insulating layer;
and

forming the source electrode, drain electrode and pixel

electrode that include the transparent conductive layer
by patterning the transparent conductive layer and the
second metal layer together.

23. The method of claim 22, further comprising doping an
n-type or p-type impurity on an area of a portion of the
polycrystalline silicon layer after forming the second conduc-
tive layer pattern.

24. The method of claim 15, further comprising:

forming the pixel definition film having an opening expos-

ing a portion of the pixel electrode on the second con-
ductive layer pattern;

forming an organic emission layer on the pixel electrode;

and

forming a common electrode on the organic emission layer.

25. The method of claim 24, wherein the second conduc-
tive layer pattern comprises:

a gate line; and

a connection line.

26. The method of claim 24, wherein the interlayer insu-
lating layer pattern comprises:

the first interlayer insulating layer; and

the second interlayer insulating layer,

wherein a refractive index of the second interlayer insulat-

ing layer is different than a refractive index of the first
interlayer insulating layer.

27. The method of claim 26, wherein the interlayer insu-
lating layer pattern includes at least one of various inorganic
films and organic films.

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

preparing a substrate main body;

sequentially layering a polycrystalline silicon layer, a gate

insulating layer, a doped amorphous silicon layer and a
first metal layer on the substrate main body;

forming the polycrystalline silicon layer pattern that

includes the polycrystalline active layer and the first
capacitor electrode;

forming a gate insulating layer intermediate formed on the

polycrystalline silicon layer pattern;

forming a first conductive layer intermediate formed on the

gate insulating layer intermediate by patterning the
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polycrystalline silicon layer, the gate insulating layer,
the doped amorphous silicon layer and the first metal
layer together;

forming an interlayer insulating layer on the first conduc-

tive layer intermediate;

forming a first conductive layer pattern and an interlayer

insulating layer pattern exposing a portion of the gate
insulating layer intermediate by patterning the first con-
ductive layer intermediate and the interlayer insulating
layer;

forming a gate insulating layer pattern exposing a portion

of the polycrystalline active layer by etching the gate
insulating layer intermediate exposed through the first
conductive layer pattern and the interlayer insulating
layer pattern; and

forming a second conductive layer pattern on the polycrys-

talline active layer and the interlayer insulating layer
pattern.

29. The method of claim 28, wherein the first conductive
layer pattern comprises:

a gate electrode; and

a second capacitor electrode,

wherein the first conductive layer pattern is formed of the

doped amorphous silicon layer and the first metal layer.

30. The method of claim 29, wherein the first conductive
layer pattern further comprises:

a data line; and

a common power line.

31. The method of claim 28, wherein the interlayer insu-
lating layer pattern comprises:

contact holes exposing a portion of the first conductive

layer pattern; and

opening regions exposing a portion of the polycrystalline

silicon layer pattern in conjunction with the gate insu-
lating layer pattern.

32. The method of claim 31, wherein the source electrode
and the drain electrode are each connected to an area of the
portion of the polycrystalline active layer that is exposed
through the interlayer insulating layer pattern and the gate
insulating layer pattern.

33. The method of claim 28, wherein the forming of the
second conductive layer pattern comprises:

sequentially layering the transparent conductive layer and

the second metal layer on the interlayer insulating layer;
and
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forming a source electrode, a drain electrode and a pixel
electrode by patterning the transparent conductive layer
and the second metal layer together,

wherein the source electrode and the drain electrode

include the transparent conductive layer and the second
metal layer, and

wherein the pixel electrode includes the transparent con-

ductive layer.

34. The method of claim 33, further comprising doping an
n-type or p-type impurity on an area of a portion of the
polycrystalline silicon layer before the forming of the second
conductive layer pattern.

35. The method of claim 28, wherein the forming of the
second conductive layer pattern comprises:

sequentially layering the transparent conductive layer and

the second metal layer on the interlayer insulating layer;
and

forming a source electrode, a drain electrode and a pixel

electrode that all include the transparent conductive
layer by patterning the transparent conductive layer and
the second metal layer together.

36. The method of claim 35, further comprising doping an
n-type or p-type impurity on an area of a portion of the
polycrystalline silicon layer after forming the second conduc-
tive layer pattern.

37. The method of claim 28, further comprising:

forming a pixel definition film having an opening exposing

a portion of a pixel electrode on the second conductive
layer pattern;

forming an organic emission layer on the pixel electrode;

and

forming a common electrode on the organic emission layer.

38. The method of claim 37, wherein the second conduc-
tive layer pattern comprises:

a gate line; and

a connection line.

39. The method of claim 37, wherein the interlayer insu-
lating layer comprises:

a first interlayer insulating layer; and

a second interlayer insulating layer,

wherein a refractive index of the second interlayer insulat-

ing layer is different from a refractive index of the first
interlayer insulating layer.

40. The method of claim 39, wherein the interlayer insu-
lating layer includes at least one of various inorganic films
and organic films.
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